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Het er oaryl - substituted am des conprising a saturated
i nker group, and their use as pharmaceuticals The
w@e@3en4é nvention rel ates to N-al kyl am des of PCTIEP2006/005706
formula I, in which A, Het, X, Rl, R2 and R3 have the
meani ngs i ndi cated bel ow, which nodul ate the
transcription of endothelial nitric oxide (NO
synthase and are val uabl e pharmacol ogically active
npounds. Specifically, the conpounds of the fornula
Heterqaryjps,@?unge@ aﬂHéeéﬁﬁffM'@if!ﬂwa @atqrﬁt@dewﬂsﬂmr@mm%them use as
phann5E€§M§ﬁ§ase and can be applied in conditions in which
an 1 ncreased expression of said enzynme or an increased
NO |l evel or the normalization of a decreased NO | evel
i s desired ntion further | ates to processes
The pregent 'ﬁgem%@%ﬁs %5 "?Ydﬁﬁi%dg tﬂ??‘? Iﬁ‘é‘ﬁ?dr mlal to
phar maceuti cal conpositions conprising them and to
the use of conpounds of the formula |I for the
manuf act ure of d)nedicanent for the stinulation of the

exprgSS|on of othelial NO synt hase or for the
NEE§ di seasgs i ncl udi ng cardi ovascul ar
i sord suc as atheroscler05|s t hr onbosi s,

coronary arteRy di sease, hyperten3| on and cardi ac
i nsufficiency, for exanple. Endothelial NO synthase
(eNOS, NGS-111) belongs to a group of three isoenzynes

in whidlfACHEPRE R RIUA RO 18 e (HLAiAGE ThaeAEN oy iy

i dat’i’'on of i Nl ne ease

modulawwthearansmspptumm endotheliaLmitrir oxile KNYD) eynthasesarndihes valuable
ef fect an

pharmpﬁglogtf@ilgggp{/% ﬁgg]?pogqn\égZ glﬁlgl cglﬂg thg ﬁgg}p&qngg of hhe %ormula I

ooreol S PEN Gheifoh BVEPERLDR HRGBIe| o BrAaLe At an of
applied $n somgitions tmwplo}'mmlrmgeaﬁd exprepsiohaytspid ehpgnear an

increabS@ NG eyl of fie'nSimaliptioh Bt srdadtasEf NE el ls adKired, The
mventfohquﬂﬂépﬁé?ﬁlebl{@pl@deé#é@qbﬂﬂwé? e‘bla%ﬁdiﬁ@ﬁétﬁﬁﬁbuﬁdﬁjof the

cal ci um ndependent activation throu hos | ation
formulatl, tgdymrmapegﬁpalocqnp@gtlompompglglngythem and to the use of

compounds of the formula | for the manufacture of a medicament for the stimulation
of the expression of endothelial NO synthase or for the treatment of various diseases
including cardiovascular disorders such as atherosclerosis, thrombosis, coronary

artery disease, hypertension and cardiac insufficiency, for example.

Endothelial NO synthase (eNOS, NOS-III) belongs to a group of three isoenzymes
which produce nitric oxide (nitrogen monoxide, NO) by oxidation of arginine.
Endothelially released NO is of central importance in a number of key cardiovascular
mechanisms. It has a vasodilating effect and inhibits the aggregation of platelets, the
adhesion of leukocytes to the endothelium and the proliferation of intimal smooth
muscle cells.

Endothelial NO synthase is subject to physiological and pathophysiological regulation

both at the transcriptional and at the post-transcriptional level. Enzyme already
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direct interactions with specific proteins.
Stinmulators of this, usually transient, NO rel ease are
we@xdoraeekd ul ar argi ni ne, 17b-estrogen and t he PCT/EP2006/005706

mechani cal stinmulus exerted on the |um nal surface of

the endot helium by the blo fl ow (shear stress). The

|atter additionally |leads t©O regulation of eNOS at the

transcriptional level. Thus, for exanple, Sessa et al.

r&% Research 74 (1994) 349) were able to obtain a
presentyh thesendethelid AY 4Nderdsy calsim-depeadentared calcimi ng

ndepsfirt BEOAE AR oo T SEERL Ao R o
direct iinseraeilmvsawithlspemfmcprotmrss Iﬁttmblatmstoﬁalmbl gsualiy tyan3|ent NO

proven, Thus, for exa adm ni stration of a high
releasguag? giiacelbdar arginipe, %@%’99%?9 dhe megehagigal stimulus exerted

on the Imfr%\fsaxa on“.“;]n&ﬁ‘g?‘ﬂ%h{‘]’%' W{R?%BSMBW (shear stress). The latter

vasore cor onar

additiotiafiy ksrls t@f‘regbhtlohl’cﬁreN(aBdat théa eraasqﬂptformm?LOThUSI‘,l dor
scientificall

examplb SHSAE! An(are. FTRsareh 241 A nAAS) HPtaAblR R Bkaih a Merked
mcreaQé ﬁ'f %ﬂUS’ By PAERR &f @ferelgettt;ég E'yfé‘rnl‘agtﬁteg GIeGSBIR shear stress

I tor | nvastatin can besides to
assocnatmi fhepewlith.oweri ng, also in part to an i ncrease in
eNCS expression in vivo (Endres et al., Proc. Natl.
Acad. Sci. USA 95 (1998) 8880). It is additionally

WhethkP R¥§UIATigH aﬁtH@%&tﬂﬁéd&bn bRl e is ﬂeléhﬁntan@rHﬁs%t been

region of the_eNOS gene ("eNOS pronoter”),
unambiguusly provem. tT ha'sr tor exampieucsig wigirat 2 hmh afgmlne dose is

followgE 8BS} £ ahe Bt Khbflveltbrk f e BESHRUGRE Ry,
vasorekpafion |blﬁd{|§nmltﬁtcoaénarzﬁda¢wi§éésm 99 (1999) 2864).
The current assunption therefore is that the

transcri pt| onal and post-transcriptional mechanisns of

On theﬁ%@r hgﬂ{i e é?f}j‘mﬂ[:ﬁné&&f ﬁ’\lésuﬁrﬁgbgtl%% hé NDS ?)rrgt%m is

disorders, especi I'n car di ovascul ar
scientlﬂbaltyr akmeptecEv‘Ehus mhevrera/reefmdlr;gswa@hssmiw Eha)Mtlde pvcatecmq
i.S

proper§9§]our Y ﬁmﬁog ﬁ@&lﬂ(?ts%%ﬁ{hiblﬁ{esmvg ?ln can be attnbuted besides

to the lipid lowering, also in part to an increase in eNOS expression in vivo (Endres et
al., Proc. Natl. Acad. Sci. USA 95 (1998) 8880). It is additionally known that single
point mutations in the 5'-flanking region of the eNOS gene ("eNOS promoter"), and
the reduction in the rate of eNOS gene transcription associated therewith, in the
Japanese population is associated with an increase in the risk of coronary spasms
(Nakayama et al., Circulation 99 (1999) 2864).

The current assumption therefore is that the transcriptional and post-transcriptional
mechanisms of eNOS regulation are seriously disturbed in a large number of
disorders, especially in cardiovascular disorders. Even in very early stages of a wide
variety of cardiovascular disorders it is possible for a dysfunction of this type in the
endothelium lining the blood vessels to lead to a deficiency of bioactive NO, which is
manifested as the disorder progresses in the form of measurable pathophysiological
and morphological changes. Thus, critical steps in early atherogenesis are speeded
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endotheliumlining the blood vessels to lead to a
deficiency of bioactive NO which is nmanifested as the
Wa@le®onoeds progresses in the form of measur abl ePCT/EP2006/005706

pat hophysi ol ogi cal and nor phol ogi cal changes. Thus,
critical steps in early atpﬁ;ogenesis are speededup by
a decrease in endotheli al rel ease, such as, for
exanpl e, the oxidation of |ow density Iipoproteins,

the recrui tment and deposition of npnocytes in the
up by aglecrrasst invandothelial () f@'ﬁésﬁ’r Gl as.fer ekample, the %qdatlon of

low defSlt fipothofélRs LR e Y 50Nt of MonBRyleRiTthe Htima of

vesselmaand tthe proiifér};a&dn I?fhitgu@li’ce&lsdAmdeEqueEcm of hmesdagaalesus is the
t rt r r e I n endot | a

formatiey] GERIBAUREIOR the iTide Ch S PROHMESERIS Wh(t'a%”]@é{t'ﬂév%'ﬁad

througﬁI ef‘eﬁ'nlﬁ[]ﬁ'@ﬁ W{H@%hé\y dtiest! fRPady 1dr8h& in én

t hereo requently also |'eads to hypertension
releasermﬂd afurtheridedenenationtn thes pathatagy: Slmeedéﬂnetmld\do is also a

Th f h o,th
vasodsi@f i déteare thusel irFatpaly RRIERIS 1A BYaRRuRISR ey may, as
an |ndéﬁéﬁ<ﬂér\tmsktfabﬁ>rcé‘éljéé féﬁ'th%Y@E% 8¥miager easi ng the

endot hel i al NO expression ne transfer experinents

which lead in vitro to overexpressi on of NO synt hase

The ail g Bier3peie SRR BTG Hs2ueBL bl G uSRES fhust
accordiigld@rc® iafertupe tisierohairi o6 verts bghhéreéﬁﬁfgot&@fm(d&lﬁ@m NO
et al., Hum ne Ther. 11 (2000) 1329 Sone | ow

expresfigne oenrg trapsigh expermemntswhigh lead in NItE,Qetq ovgrexpression of NO
synthe@@’m ?@\%OL& a‘ii\géié:z# v&&d §tar§’ ﬂ}f#ﬁgé r@ﬁfdt@%’rc?ﬂhega‘éjscnbed

expr ssion ose I N era ure.
proce%tamsareamubaandérroemfﬁhb&mmremm&ssomfdms apprbash ¢arenne et al.,

tum. 8258 T b GO e oonn angecor oibe®

effects of this class of substances, however, it is

uncl ear how far use of this effect can be nade in a
Some tlow incaleogiac wieightwoppduretsawhichdimseell cultwestmay lead to andirect
ettt o N ST S 2051 5 BB O RETRRRE e
statméé%gét{&% a'ﬂr‘é;}dil Eé/érgﬁg,ﬁh@héﬂ it A& ibeehgssssite eVsRolsuch an
increase in eNOS in vivo as a side effect. In view of the known range of side effects
of this class of substances, however, it is unclear how far use of this effect can be
made in a toxicologically unproblematic dose. Liao et al. claim in WO 99/47153 and
WO 00/03746 the use of rhoGTPase inhibitors and agents which influence the
organization of the actin cytoskeleton for increasing eNOS in endothelial cells and for
the therapy of various disorders such as, for example, strokes or pulmonary
hypertension without, however, indicating a specific way of achieving this. Certain
amide derivatives which upregulate the expression of endothelial NO synthase, in
particular N-cycloalkyl amides in which the cycloalkyl ring is fused to a benzene ring
or a heteroaromatic ring, have been described in WO 02/064146, WO 02/064545,
WO 02/064546, WO 02/064565, WO 2004/014369, WO 2004/014372 and WO
2004/014842. Certain triaza- and tetraaza-anthracenedione derivatives which

upregulate the expression of endothelial NO synthase have been described in WO
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the therapy of various disorders such as, for exanple,
strokes or pul nonary hypertension wthout, however,
WO pei7oeing a specific way of achieving this. EBer/ERIN6/005706
anmi de derivatives which upregul ate the expression of
endot hel i al NO synt hase, in,particular N cycl oal kyl
am des in which the cycloalﬁ ring is fused to a
benzene ring or a heteroarorratl c ring, have been
bed in WD 02/ 064146, WD 02/ 064545, WD 02/ 064546,
2004/%4@@ dbemsstill ewistson need dowirthapconmeunds yvhich yeregylate the
expro R SOLATREANOB Bdocraf B0  ovorgple propery proffe and ae
useful hbmrmrmaeeetlmis édr tdaedcéétrﬂenalof wﬁrustymdiseaseh sueh lagen
cri_bed in WOR004/ 094425. Thre Sti exi s}s a ne
ather°§6'refq%$,tq9é?n%'a(rﬂi£¢m&,smecw %ﬁb’ aginay Cﬁ'ﬂé‘rye €88} ‘ﬁ
oURAE ea‘?kq]‘
Surpngﬁ%ggz?ﬁééﬁbgﬁ?é{gﬂand atpg?ﬁ’ efu Bé&(ﬁd gfr%a\ég@ﬁﬂjgaa\ %refor
modulatogs of theet tnamcrmhona:fuemdsthblaadeh@symhabemd in particular stimulate,

or uprgulier fi EXRFSionClabISy and it HePLT g e fedien; dvarious
dlseas€§%cﬁ%§1t%etrhéhtléﬁ‘eﬁi é@r@kﬁ#ﬂ%@&la@fdléd‘raefsor nula I are
nodul ators of the transcription of endothelial NO

synthase and in particular stinmulate, or upregul ate,

Certaif) BEmiHbRirES S th Arg BEhinpBREad by ihg Tathyind helarrsagy been

descrilséd. thhFH20(DI4-<262696 Qfoﬁﬁi@no@%rb&idscﬂbéﬁwmd’q? |nﬁib|€fhe-?1§)&1the5|s
enconpassed by the fornula have al read

of 20-hyiexyaleeBateiASROID @uit (&s%@édﬂ%h{seﬁh@@cald@%geﬂuaﬁéhwhlch
contaif g S0bssEo ceplrafaPRaRERS of byigine sipg. The ogighying carries a

heteroayelrdgrdupl whighi id thecaskiofla canttadipyridineutrsg ist preeént in the 5-
central r.ing.  The centr

nzene ri ridine C
positiofs, ARH P REE 959%9@3 eﬁ?/@tw@wﬁ"%w@wh in (PR casge a central
pyridinef nrﬁ E%g;ﬂbé@ht |Piythlfa ?ﬁSIflbﬁ]gSéla fBHﬁéﬁgFodp“cémean%n others, be an

posi er group of ad structura
unsubstitutest imidarolrh2ian- ﬂ+ydagcrasm vdfich isasguraed py metima 2¢i ng

oxoimigazBi P8 aralb i arf S M iR 22k vl B0 fn Wiy are

linked &6 EH&PceNaIGhd ﬁa%?ﬁélkﬂ@xy@rmm&nﬁounds of the formula |, in which
oxgi m dazol i n- &9 roup, or an unsubstituted

an@RoimglhebWitb.the grapwhishcgarges them form a group of the
formula
0
—N
)
i.e. compounds in which the group -N(R%-CO-R" is a phthalimido group which group

is also designated as 1,3-dioxoisoindol-2-yl group or 1,3-dioxo-1,3-dihydroisoindol-2-
yl group or 1,3-dioxo-2,3-dihydro-1H-isoindol-2-yl group, are described in a humber
of documents including DE 1913471, GB 1341375, US 5190589, US 5547972 and
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linked to the central ring via an al kyl oxy group.
Conpounds of the formula I, in which RL and R2
w0 ogebieds wi th the N-CO group which carries theea/ER20s/605706

group of the fornula i.e. conmpounds in which the group
-N(R2)-CO-R1l is a phthalimgo group which group is
al so designated as 1, 3-di ox0i soi ndol -2-yl group or
1 3-di oxo-1 , 3- dihydroisoindol 2- yI group or

3-di oxo- 2, 3-di hydro-1 H-i sai ndol - group, are

Llplnslaﬁal i HeMeﬂnCaeﬁm&Qeﬁ 986) ddédneneh plhﬂtalmplﬁg“—omounds
comm&ﬁlﬁ%‘l‘gl nsgﬁ@d%@é‘%;ﬁtﬁ? é@gggﬁ%ﬁ?ﬁwe %p??é\é%%glyfghmdg Sgﬂtaining

an amjpriat gmlupnfmg usimgp then Gabeiehraattipn aoearenpretectdd ddmss bfisuch
. the s WeSi s of the respective conpounds contai ni ng
am'“oé‘l‘P Sgroup -NH2 using the Gabriel reaction, or are
protected forns of such am no conpounds. |n other
docunents certain conpounds conprised by the fornmula I
In otherrdoadiesents lcedaimcarmpohndd camgrig@d blydhetfornubai ltdaretdescribed in

which ! 2308 1Batie? Ruahe st Lo st dun P beirB5 bt KBt T6fm 2
ring. Fef exaepid, IRk whoghsan Zé‘éﬁérﬁﬁfﬂe%ﬁyﬂferfblé@Qrédééé‘rﬂfécﬁwhlch

monoam ne oxi dase inhibiting pyrrol op%ram nes. In
are mtennetdtammhesymtms efimeogaryNg pstﬁtaazon iitingepyrrolopyrazines.

In 9P 4E2BB50 3t S AmTAea Rulip SRARaTEs predBRitiwhich axhioit
analg&@@%ﬁ%s”sﬂe?anﬁﬁy}ew é]ﬂﬁ&rﬁ‘ﬁ’hﬁarﬁniﬁl&&yéct&ntgi In US 3655684 3-(2-

4- oxadi azol es” are descri bed whi ch exhi o
acylarmnpettwﬁv&rpbanyl ‘aat4-oxa6}|azqiemaaerdezscwad]mcri'ajenl@lbltv\m ch

anticof‘i\‘rél %qt&i}y #ﬁg%@%&gﬁqgg@ﬁ%%&ﬁq Ef 2 %@(lalé}f(ypaxrx ino,

ammoéﬂ%la@ﬁh@' 5xéamwow WIdWaI%rﬁrri@O&byllaﬁﬂnaélﬂylammo or
di n-4-yl group_or an al ¥onysubst|tuted phe

acyloxgatkupxmrpn@ Isthep2inasiie AmYEHin=4tyl Breur af an @¥'61‘9>6’-

substlﬁl‘fédnéhé%rl rBGémWH‘[? tdbesnt e%ér %l%@@%&oﬁr@adwlty,

mcludnmgtthegqamcazt:cmmixﬁoun:frdscchc the fatrhalaH enl which Adis ghe gpoutet ,

NH- C'@'Téu"l? the ré&(jﬁ g m \Afs?qs}{a@éeggﬁgltﬁé %?om%ﬂ [—irelt,eﬁett Eea\
pyridinyl group whose 2-position carries the group A and which is substituted by
cyano in the 3-position, X is a direct bond, R® is pyridin-4-yl which is attached to the
5-position of the pyridinyl group representing Het, R? is hydrogen and R’ is either
methyl or ethyl or pyridin-3-yl, are described in Hagen et al., Pharmazie 45 (1990)
343 and EP 200024. A stimulating effect of these known compounds of the formula |
on the transcription or the expression of eNOS and their use in the treatment of

diseases which is based on such effect, has not yet been described.
A subject of the present invention is a compound of the formula |,

O

R3/X\ /A\ )]\ 1

Het N R I
l 2
R
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cyano in the 3-position, Xis a direct bond, R3 is
pyhdi n-4-yl which is attached to the 5-position of the
w@oo7aoazyd group representing Het, R2 is hydr oREnER29d6/005706
Rl is either nethyl or ethyl or pyridin-3-yl, are
descri bed in Hagen et al., Pharmazie 45 (1990) 343 and
EP 200024. A stinmulating effect of these known
conmpounds of the formula I on the transcription or the
expression of eNOS and their use in the treatnment of
di seases which is based on such effect, has not yet
invw“&@en descri bed. A subject of the present invention is
a compound of the formula I,in which Ais chosen from
A is choskea-ffdrid ~CH,-CHi2- Cﬂ)—Ez-OHiEz-C&Iadand’——mHQGﬂ-lz- whbegiriall CH,

aroups eam bp SuPSpiLied BY Sner Barscenlicaa dorext subRrents ', and
wherei'grs\(() Eé;&iﬁbrf {[@?’1‘ %Sa%r‘gi‘NMn& Ecbo\nd n@"tﬂ@?ehﬁ Héte

manbere ere
nmonocyclic aromatic group whi ch cont ains one or two

[ i cal r fferent hetero ring nenbers chosepn from
Het is g 3" Rigmibered orriumeTtibtleg PAmORUFI A BT PrauPITEY CoEAs one
or two @demeor Q#ﬂé?érﬁ%et@fo ﬁ'hgj h%rﬁsérssé%%telntfr@ﬂtn MR'® % bAd S and

chosen froma direct bond, CH2, O and NH and ,

which cag beraubstituted byeone aongreigentisaker differenssubstiiwentsRR)
a 4-menbered to 10-nenbered, nonocyclic or bicyclic,
saturated or unsaturated ring which, in addition to

X is chHdsenrfidig adite®ondaCMHy, Deang NMrt of the N-CO group,
can contain one or two further hetero ring nenbers

chosen fromN, NR12 , O S, SO and SO which can be

1 .nd B2 ifierent i th A

R andrrg r’tbpgﬁ'iierrgurﬁ he Igé(‘,f@ eqsfog) \@nél@%a@%e% tg%] tfgﬁ’] ad érhﬂgred to

10-mepthesed; monoeylizamriicyadlicgs ptosated wruinsatwatadring wmm dn addition
formed b d. R2 and_ {he roup which. carrie

to the [IRG AERGEN,A05 BEING PATLA IRF BrieOROHr 21 HBREIT ane sy two

furtherqﬁétéﬁf ﬁﬁ% n"fﬁfmﬁéist SifsEeh fidin NONR®, @@egoférfd"s@}w&h can be
napht n and heteroaryl which can al

identicalibs diffecentdwith tbeerovisonthat tivdeing n'mlmlmrsdrdm éln@nenes 0, S,Ss0

and S(SlzJ %%ﬁhét%é‘ tp?es%*ﬁ?.snegdﬁ\%%ﬂ% rr?r?g Bgsﬁlbng whereur‘ the nXg formed by R'

and R? and the N-CO group which carries them can be substituted by one or more

identical or different substituents RB;

R3 is chosen from phenyl, naphthalenyl and heteroaryl which can all be substituted
by one or more identical or different substituents chosen from halogen, (C1-C4)-alkyl,
(C1-Cq)-alkyloxy-(C1-Cy)-alkyl-, OH, (C4-C4)-alkyloxy which can be substituted by one
or more fluorine atoms, (C4-C;)-alkylenedioxy which can be substituted by one or
more fluorine atoms, (C4-C4)-alkylmercapto, NH,, (C4-C4)-alkylamino, di((C1-Cy4)-
alkyl)amino, ((C4-C4)-alkyl)}-CONH-, di((C+-C4)-alkyl)aminocarbonyl-, ((C4-Ca)-
alkyl)aminocarbonyl-, ((C1-C4)-alkyloxy)carbonyl-, COOH, CONH,, CN, CF3, Ho2NSO,-
and (C4-C,)-alkyl-SO,-;

R* is chosen from (C4-Cy4)-alkyl and fluorine;
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(G -C4)-alkyloxy-(G-C 2)-alkyl-, OH, (CG-C
4) - al kyl oxy whi ch can be substituted by one or nore
w0 bawondaes at ons, (G -C 2)-al kyl enedi oxy whi ch PEREPR®06/005706
substituted by one or nore fluorine atons, (G -C
4) -al kyl mercapto, NH2, (G -£ 4)-alkylamno, di ((G-C
4)- alkyl)am no, ((d-C 4)-alkyl)-CONH, di((C-C
4) - al kyl ) am nocar bonyl , ((CrC 4) -
al kyl ) am nocar bon PI& 4) - al kyl oxy) car bonyl -,
°is CCQBPP froonpelogen, (%F@x) M8 +-CaralKytaxy Qh)Ca)I'iR';V' SH2(C1-Ca)-
alkyloxalh\ﬁélchsc}arom SoLABBA Y, o B UG bR 1ERCT: 1 o
alkylmé)cawtcbWHmoa@% a:]ﬁ%latadngdlbdl((cma.()@ll@l)@mnel KZh-y-alkyl)-
e substitute
CONH Qi G rakuliam moggamyialiCo- CorpkyamneearbonyL. ((Cr-Co)-

a'kv'ox?& AR b&%%@ai‘ﬁ ST Al SGs
(d Cr- al kyOggnnnocar bonyl -, ((CrC 4)-
*is pSLh B BRSNS, N PGP A C o
heteroﬁg-gnlgér-a (é%‘«.ﬁé)kngl-@%alﬁ(lm'@ﬂ ox@%yd: )Calﬁf&ay which
can be@ﬂbssmed (btyrcmelpr ik |fl<o|yaymamt@n8céﬁn Be) alub@nedmxydmmyh can

be sutffiRl o SRl Miafhe Fymbufe o Ve iglon e, (C-Co-

aIkyIamWEII((G){:CS) éik ?: Wﬂlcb’ff((@f’:lm{lalkvb%m\ﬂ Cd@& -Ca)-

| kyl am no, CrC 4 ) am no

alkyl)an)mgwpppybdm- <t lpbamiCgArbanybi «ém%@g\wwmarbonyl-

COOI—‘ %%1 oxy)c %@- m C&ﬁ@l%&? ngrel nyI groups

and hetarbarglrdtodps abhyhdéi@rﬁentlyMeaehmtbéﬂ be babsftitut;a”dxbrpene or more

roa s, can nde endent ch her
'dent'oﬂgoég'g‘éf Lﬁé& '&en&ﬁe o%e 'F')%!@E?Pc@y @f) %!EY'f 9?'1 érﬁ"d (Cs-
C;;)—alk?!’c%@ﬁ ituents chosen from haI ogen, (CrC 4)-alkyl,
(Cr C4)-al kyloxy; R11 is chosen from hydrogen

(CrC 4)-al kyl and ((CC 4) al kyl)-CO; Rl12 is chosen

tis SASBIHA ORERoak S £ i and (B ST 0B

4) -al kyl)-CO, (C3-C7)-cycloal kyl -C nH2n- CO phenyl
R'2is cr;]rim_olzsnén from hydrogen, (C1-C4)-alkyl, (C3-C7)-cycloalkyl-CnH2q-, phenyl-CoHan-,
heteroaryl-CrHzq-, ((C41-C4)-alkyl)-CO-, (C3-C7)-cycloalkyl-Cr,H2,-CO-, phenyl-CHa;,-
CO-, heteroaryl-C,H2,-CO-, ((C4-C4)-alkyl)-O-CO- and phenyl-C,H2,-O-CO-, wherein
all phenyl groups and heteroaryl groups can be substituted by one or more identical
or different substituents chosen from halogen, (C4-C4)-alkyl, CF3 and (C4-Cy)-
alkyloxy;

R is chosen from hydrogen, (C4-C4)-alkyl and phenyl-C,Han-, wherein the phenyl
group can be substituted by one or more identical or different substituents chosen
from halogen, (C1-C4)-alkyl, CF3 and (C4-Ca)-alkyloxy, where all groups R'® are
independent of each other and can be identical or different;
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CO, heteroaryl-C nH2n-CO, ((CrC 4)-alkyl)-OCO and

phenyl - C nH2n-O- CO-, wherein all phenyl groups and
whaogierss| groups can be substituted by one oPCHBP06/005706

identical or different substituents chosen from

hal ogen, (CrC 4)-alkyl, CF3,and (CrC 4)- al kyl oxy; R13

is chosen from hydrogen, C§C 4) - al kyl and phenyl -

nH2n- , wherein the phenyl group can be substituted by

one or nore identi cal or different substituents chosen
heteropry is A&-agameredar Gamembsgred, monogyeiq aomatic ghokp| wiigh
comamé%ﬁhgﬂddgﬁ{h?%g@ﬂéaﬁéfgnf%ﬁ%ﬂ%&?@@;rﬁ;r%?ﬁ@%@é%%fseﬂ%m N

NR'> & amihBered or 6-nenbered, nonocyclic aromatic group
whi ch contains one, two or three identical or
different hetero ri ng menbers chosen from N, NR13, O

nis .1 2yl o el DHESE By 31 can e
identicai bfélffemnt in any of |ts stereoisoneric fornms or a
m xture of stereoisoneric forns in any ratio, or a

physi ol ogi cal |y acceptable salt thereof; provided that

in any"o’Ff—ts $E<HeBisoMdRR forRsBria AR opﬁe?ébu%}ﬁéﬁé%m RCany ratio, or
2- oxop mrolldln 1-yl group or an unsubstituted

a physiologica aaqentahblsqltth@r p if sinmultaneously the group
R3-X-Het- is a group of the forrmula in which the bond
via which the group is connected to the group Ais

providég I@héﬂtﬁd gesiupd m(R%)rwosa’aéémm Behaih hBsdbstaitdd 2ox6pyirdiRdin-1-yl
ine rin in which R0 is chosen from

p
group pﬁaamubiﬂty?ed Zﬁm&azshw-yhg@vn.lfaszmultsnwusly the group

3 2 zin-2-yl and pyrazol - 3-yl which
R®-X-Hetfis’a blod 8hing forfil by (G-C 4)-alkyl, and which
can be substltuted in the pyridine ring by up to four

suggstltuents chosen from (G -C 4)-alkyl, (G-C
R xy and hal ogen; and provi ded that the group
-N(% cannot be a 1, 3-di oxoi soi ndol - 2-yl group
of —

N

in which the bond via which the group is connected to the group A is depicted by the
line starting in the 2-position of the pyridine ring, and in which R*® is chosen from
imidazol-1-yl, isoxazol-5-yl, isothiazol-5-yl, 1,2,4-triazol-1-yl, pyrazin-2-yl and pyrazol-
3-yl which can all be substituted by (C4-C4)-alkyl, and which can be substituted in the
pyridine ring by up to four substituents chosen from (C-C4)-alkyl, (C1-C4)-alkyloxy
and halogen;

and provided that the group -N(R?-CO-R" cannot be a 1,3-dioxoisoindol-2-yl group of

the formula



the forrmulain which the bond via which the group is
connected to the group Ais depicted by the |line
W@ e@roonge at the nitrogen atom Anot her subj ecRCBHEP10h&005706
present invention is the use of a conmpound of the
formula la in which Ais chgsen from -CH2- CH2-
- CH2- CH2- CH2- and - Y- CH2- - wherein all CH2 groups
can be substituted by one or nore identical or
different substituents R4, and wherein Y is chosen
fromO S and NRL 1 and Y is bonded to the group Het;

o widfhl ks VRTES  Syl EGRS (PR A dgpigea y e
line startingtat ¢iaé nitrogdinf dtenent hetero ring menbers chosen from

N, NR13 , O and S and which can be substituted by one
or nore identical or different substituents R5; X is

5 Anoth&r@lﬁf{btfcgf?ﬁé? %érﬁ% Mideh is & usEof & cdMib ’WELBH‘}% foﬁlnula la
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'S a sent and I1n this case
napht hal enyl or heteroaryl group representing the
group R3 is fus to the group Het; Rl and R2 are
independently ofif each ot her chosen from
( ﬁ)o) a C3-C 0)- alkenyl, (C3-C 0)-al kynyl,
-G pkﬂcycl?alkyR C nH2n-la, phenyI-C nH2n-
napht hal enyl GhFQn- and heteroaryl-C nH2n- , and R2
can in additi Bn be hydr ogen, wherein the groups
(G -Co)-alkyl, (C3-C 0)-cycloal kyl, (C3-C
0)-al kenyl and (C3-C 0)-al kynyl can all be
in whigubstituted by one or nore identical or different
substi tuent s , and t r oups n al
Als C@?Sgtftqfﬁr&i‘ ﬂﬁgbneeg?'%&kgdgﬂfi%;&ﬂéﬁ% fVY'?é?r’@H't all CH,
t 4
groups;%‘%?g}els‘ﬂﬁﬁté@tﬁﬁz%hef%a [ eny n&ISSIhﬂﬁégrn}gug%fetgb}sﬂ%:gaﬁ and
whereinn\ataoelmn frqmo@ Saarm NRitande sutended todielgroupdetr

nore identical or different substituents R7, or Rl and
R2, together with the N-CO group which carries them

Het is S%Met*em@frﬁénib@ré@ rABAS&/cRE or wyew Cér*o?nétfc group which

bi cyclic, saturated or unsaturated ring "
contains one or more identical or different hetero ring members chosen from N, NR
O and S and which can be substituted by one or more identical or different

substituents R>:

X is chosen from a direct bond, CH, O, S, NH and N((C1-C4)-alkyl), or X is absent
and in this case the phenyl, naphthalenyl or heteroaryl group representing the group

R3 is fused to the group Het;

R' and R? are independently of each other chosen from (C4-C1g)-alkyl, (C3-C10)-
alkenyl, (C3-C10)-alkynyl, (C3-C1p)-cycloalkyl-C,Hz,-, phenyl-C,Hz,-, naphthalenyl-
CnH2n- and heteroaryl-C,Hz,-, and R? can in addition be hydrogen, wherein the
groups (C1-Cqp)-alkyl, (C3-C4p)-cycloalkyl, (C3-C1p)-alkenyl and (C3-C1o)-alkynyl can
all be substituted by one or more identical or different substituents R®, and the groups
CnH2n can all be substituted by one or more identical or different substituents chosen

from fluorine and (C1-C,)-alkyl, and all phenyl, naphthalenyl and heteroaryl groups
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addition to the ring nitrogen atom being part of the
N- CO group, can contain one or two further hetero ring
worerebed4chosen fromN, NRL2 , O S, SO and SC2CHREP29M6/005706
can be identical or different, with the proviso that
two ring nenbers fromthe § ies O S, SO and SO
cannot be present in adjacent ring positions, wherein
the ring formed by Rl and R2 and the N-CO group whi ch
carries them can be substituted by one or
can indepandently ofeaghratbeehe sgnﬁgtutqdjey\pgem mege Msntipguifferent
henyl , napht hal enyl and heteroaryl which can all
substn{g:'éﬂfg Estltut ed by one or nore identical or different
or R'" anthRE) togetites vaﬂomw@@rgrbab wgech c(amescthem zibmyla 4-Bémbered

o 10- R et b R b SRS

f,
addltlo?ﬁostt\@ﬂngﬂé’igr‘é eh%kﬂ?eoé(?@ 5%Hetgf th?&{/—lbg? ®I§QF§% gaun one or
two fuahmylhetam niog mQInberﬁgch@seryirq)mCNJ\NR (QCS 80 and SO, WhICh can

be |de@€|@ﬂ ergpkw%m otﬁgk twc‘;J1 l(l%én)qgnnbg tﬂ% series O, S,

SO an@S@% Eghﬁéfbﬁ O@fé’éé"hy ?d%@g:t 6@'?%30@' wﬁgl%ln fr(eor formed by
R' anch a@d tt;ee:\; -C4D qu)u;swh GarrRgs ﬁlgemmmelme subaﬁtg’@d lay one or more

r gox0o; R5 is chosen from hal ogen,
'de”t'cﬁbg @Hf’f%*t@“’oshﬁwﬁ% C nHen- , (Gi-C6)-al kyl oxy-(Gi-C
3)- alkyl-, OH (G -C 6)-al kyl oxy which can be
substituted by one or nore fluorine atons

dis chpsan tianeheapk aapmqgler(y@anq; r@ter&qamlwgwph@an aII be substituted
by onéjbé %@r %ﬂ% %J?P@Tm it gg&%@ueﬁt@&ﬁo%*%&% 55BN, (C1-Co)-alkyl,
(C1-Col) 2K 636)-(Cy-E y)-alaxyh- n@biat(@om,éb-alky(d)@]whlch can be substituted by one

or more fll{q?lng Z ?))r%;q) ﬁé %qgg&ybenedl%y/(wmcﬂéqgﬁ)\l%w §t,tm%\§y one or
more ff}ﬂﬂ'lf‘% torf X caldgy- gﬂc@@n&captd‘h@ﬁ?'(@%@aﬁﬁ FH(I)I’F(Q,rd?«€1 -Ce)-

e substitute one or nore ide
alkyl)adnifib e(( EntCe3atiop - C@‘Htls (@ﬁ@ehalkyt){ﬁ(hﬂﬂldg @li((Cﬁd)eO:

alkyl)af"ll)lih%%:g%bpygﬁgz-gge)—%gy&%ib§9§ bogk. (?f:@é%a'k S84 BBhyi-,
COOH)CONKY! TN Gmt %C1d¢é)(éﬂ<yl)NHSOZ- di((C+-Cé)-alkyl)NSO,-, HoNSO,-
and (C4-Cg)-alkyl-SO5-;

R* is chosen from (C4-Cg)-alkyl, fluorine and oxo;

R® is chosen from halogen, (C1-Cs)-alkyl, phenyl-C,Hzq-, (C1-Cs)-alkyloxy-(C-C3)-
alkyl-, OH, (C4-Ce)-alkyloxy which can be substituted by one or more fluorine atoms,
(C4-Cq)-alkylmercapto, NH,, (C4-Cg)-alkylamino, di((C4-Ce)-alkyl)amino, ((C1-Cs)-
alkyl)-CONH-, di((C1-Cg)-alkyl)aminocarbonyl-, ((C4-Ceg)-alkyl)aminocarbonyl-, ((C:-
Cs)-alkyloxy)carbonyl-, COOH, CONHy, CN, CF3, HoNSO,-, ((C4-Ce)-alkyl)NHSO»-,
di((C1-Cs)-alkyl)NSO,- and (C4-Cg)-alkyl-SO,-, wherein the phenyl group can be
substituted by one or more identical or different substituents chosen from halogen,
(C4-Cs)-alkyl, CF3 and (C4-C,)-alkyloxy;
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C6) - al kyl )am no, ((d-C 6)-al kyl) - CONH-,
(™((d-CeJ-al kyGam nocar bonyl -, ((C -C 6)-
wa@bkdoglanyg car bonyl -, COOH, CONH2, CN and CF3; IR7I/EB2006/005706
chosen from hal ogen, (C-C 6)-alkyl, (C-C
6) - al kyl oxy- (C 1-C3) - al kyl 1I OH, (G -C 6)- alkyloxy
whi ch can be substituted b);] one or nore fluorine
atons, (G -C 3)- al kyl enedi oxy which can be
substltuted by one or nore fluorine atons

® is chpReN map@wem@u oKe; (B-Gy)- QikW?KﬁrﬂQ'lcps)@W'meanF)’to di((C+-
Ce)- augg)a?r} ﬁéﬁ' (e gﬁ@%qﬁlﬁ) F?(&é%@e) -afdYemin8idrb&hyIS ((Ci-Co)-

aIkon@)eaﬂbbyiy[)a@O@HaCMi CN@ndIcEgR) - al kyl oxy) car bonyl -
COOH, CONH2, CN, CF3, SF5, H2NSR- , ((G -C
6) - aIkyI)NHSOZ , di((CG-C 6)-al kyl)NSQ2- and (Cr

R'is cEpbapih niggen, (CTCPaRIPIERC ARSI B O, (0o
alkyloXyewhichaoan beststituted Ky 6n6)or adrg mem(eGntomssXCaH(kw -

e SiioR i B4 oS BRIy S oS e
alkylm\é’F&aCd?o Cﬁﬂz b@ﬁ@&ﬁlkylahﬁgg% gi’g(@'?@l\??faalmia‘?mﬁbugﬁ 0Gs)-alkyl)-

CONI-bJ dlearﬁg)ealkmqr(\mocarta)nyda—l K((@)Gs)raibyl)a(r(moc@'bonyl ((C1-Cs)-

ankylo%)()@r'_b@’]gg'Wigﬁjnﬂgggﬁbﬁﬁ %Q\?@ Ot ¥ AIky)NHS O,

. ) _C(]\IH2 CN, CF3, SF5,
di(Cr- B AN S el . ovsi b ol | phenyl

groups and heteroaryl gr oups can i ndependent|y of each

R* s HBE 3 PR 1R8PT ICOG TS SRIAE, 2 Bheryiottr
heterodyyl<C Jsh-, (G@smw@w@mg)mmm@ki B%o,1(CsCghalkgioxy which
can b%%tlrt]gtgr ?t%e ne gﬁmmef uopalggéqtgrygcfccé)phﬁ&y‘ @QQy_d(v:hich can

be S“@%‘ﬂ%@“&%’é& nige fdting etorhs, (s -%%E?'@o&?éaﬁﬁ’é NHz, (C+-Ce)-
S At s e St 00

S
alky)aBiigocebanit < (e I BRhYE e G iR Cambenyl-

COOHITONH,; ENYICRY, ISH;0MYNSO,- and (C4-Ce)-alkyl-SO,-, wherein all phenyl
groups and heteroaryl groups can independently of each other be substituted by one
or more identical or different substituents chosen from halogen, (C1-C4)-alkyl, CF3
and (C4-Cy)-alkyloxy;

R is chosen from hydrogen, (C-Cg)-alkyl, (C3-C7)-cycloalkyl-CnHan-, phenyl-CoHaq-,
heteroaryl-CHz,-, ((C4-Cs)-alkyl)-CO-, (C3-C7)-cycloalkyl-C,H2,-CO-, phenyl-C,Hz,-
CO- and heteroaryl-C,H2,-CO-, wherein all phenyl groups and heteroaryl groups can
be substituted by one or more identical or different substituents chosen from halogen,
(C4-Cy)-alkyl, CF3 and (C4-C4)-alkyloxy;

R'2is chosen from hydrogen, (C;-Ce)-alkyl, (C3-C7)-cycloalkyl-C,H2q-, phenyl-CrHazo-,
heteroaryl-C,H2n-, ((C1-Cg)-alkyl)-CO-, (C3-C7)-cycloalkyl-C,H2,-CO-, phenyl-C,H2n-
CO-, heteroaryl-C,H2,-CO-, ((C4-Cg)-alkyl)-O-CO- and phenyl-C,H2,-O-CO-, wherein
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R12 is chosen from hydrogen, (C C6)-al kyl,
(C3-C7)-cycl oal kyl -C nH2n- , phenyl - ChH2n-

whedoenords| - CnH2n- , ((G -C 6)-al kyl)-CO, PCT/EP2006/005706
(C3-C7) -cycl oal kyl -C nH2n- CO-, phenyl - ChnH2n- CO-,
het er oaryl - ChH2n- CO-, ((d-ﬁ 6) -al kyl )-O- CO and
phenyl - ChH2n- G- CO-, wherei gl | phenyl groups and
het eroaryl groups can be substituted by one or nore
identical or different substituents chosen from

all pheny| grgasps and hetergary| grpups Gap ke gulpstitated) by ang pr sagre identical

or dificfft ib-AATBRE hbRdh SE FRBasn. {G7-5 PRRYIGr T (c-co-

alkyloxgtibsti tuted by one or nore identical or different
substituents chosen from hal ogen, (G -C 4)-al kyl, CF3
and (Cl-C4)-al kyl oxy, where all groups R13 are

13 ab Re A dent | r
R' is ERORRPRGHycRbaBRE e NI BRmA OFER, Wt RreRline pheny
group canbeysubstituied byore ocmere identicabondifferdnit substitueatsishosen
ope or e identical or different hetero ring ne rs
from halngied (Fr b AISRsers andlG b sty §heie ah gfley R ar
indepeMiRhe ofbhc B ahd caH Be idettRangeaifepénteach other and
can be identical or different; in any of its

stereoi soneric forns or a m xture of stereoisoneric

forms _in_a rati,0,.~0rL _a . .physi ol oaically .acceptabhle..
heterogtyl §S'a 2 msfifbereg 16} 10imehiiated, mopSsyelic drbicvifatematic group
which tbgtaiid ohe ak hidte ddentital exAfRFShtetefo ARG PhérAber) cH¥den from
synt hase and for the treatnent of a disease in which

N, NRsubhamd &i nul ation, or an increase in NO level, is
desired, for exanple a cardiovascul ar di sorder such as
at herosclerosis, coronary artery di sease or cardi ac
nis 0, 11n2uwirf3, svlreallaturabgrsat bes indiepeadentieidacimethenbodecam be
L) Iom&#ere[n. I'f in the conpounds of the fornulae |
'denﬂqaﬁarﬂ CERL groups, substituents, hetero ring menbers,
nunbers or other features such as, for exanple, R4,
R5, R6, R7, R8, R12 , R13, alkyl groups, the nunber n,
in any ef its sterroisomericsfovmsair & mixtgre ohsterecisorakric forms in any ratio, or

a phydASRERT A ptable PR R 8 VRa cRle H7S hETeSRlcH Y for the
stimulation of the expression of endothelial NO synthase and for the treatment of a
disease in which such a stimulation, or an increase in NO level, is desired, for
example a cardiovascular disorder such as atherosclerosis, coronary artery disease

or cardiac insufficiency or any other disease mentioned above or below herein.

If in the compounds of the formulae | and la any groups, substituents, hetero ring
members, numbers or other features such as, for example, R*, R®, R®, R7, R®, R"?,
R, alkyl groups, the number n, etc. can occur several times, they can all
independently of one another have any of the indicated meanings and can in each
case be identical or different from one another. In a dialkylamino group, for example,
the alkyl groups can be identical or different.

Alkyl, alkenyl and alkynyl groups can be linear, i.e. straight-chain, or branched. This

also applies when they are part of other groups, for example alkyloxy groups (=
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case be identical or different fromone another. In a

di al kyl am no group, for exanple, the al kyl groups can
wheoordensé cal or different. Al kyl, al kenyl andPEl/Kp2996/005706

groups can be linear, i.e. strai ght - chai n, or

branched. This al so appl [ es when they are part of

ot her groups, for exanple al3kyl oxy groups (=al koxy

groups, i.e. alkyl-O groups), alkyloxycarbonyl groups

or al kyl -substituted am no groups, or when the

a|k°XY§I@§P$at'Lﬁ kY- raroupe), @ik yviexygaroenyl esﬁwp%ﬁaakv%&éﬂ%ituted
amino GBS, &GP AR SISSRHLY, SaiielRdRy, B 4 oy

groupss téns betsubstitited bqh:nteaasr here doaéminple amgy, tdes thired, four or five,

identic'gfébtgqﬁ%rr]qsmt%bs%%i@ hl(.}a"bi%‘p be fl,gég) ép n geﬁeg}/rﬁ’g rp%tsmgn’s.

cramfISE X PG s AT, BP0, SFAYRAY, hepiy. oo,

nonyl, aecgl, ﬁ?ejnmmysrsbot Mese/graepgl,lisqmropps lsnbuutydl lsppghtyl sec-butyl,
rou efer e ubl e bon

tert-bufll ESnetpledt £ e petinB il AlRermid Spodaand allva] ofoubs

preferﬂﬁi 'cbﬂﬁblﬁ@‘hbtddﬂblé’ﬁoha%rw ;Slélfbon’ax?éﬁﬂé%‘ﬁvélfy Wh'&ﬂﬂ?z‘én BBGresent

are prop-1-enyl, prop-2-enyl [yl
in any lgielstrgd @@yoltlon;of € lgyoup .dpxampleplof alk a;zd ka!kyrwl arg/prop-1-enyl,

prop-i&%@l g—glM) b g— éyF%JnEtrg/ ;g@bgﬁ/-ﬁﬂyf% m%ﬂi@}é%tétf%‘]-ﬁpyl hex-3-enyl,

hex-4- ewr 4-mBiHylnd)dchyy, i c-3lepyt 4exratengl, phe-25yiynyE préjsargyl),

far as applicable, the precedlng expl anati ons
but-2- Y"é@ablﬂr?ngnﬂl Rex-4gymyh 9 hexp-yn¥Wor r espondi ngl y t o
di val ent al kyl groups, i.e. al kanediyl groups and
al kyl ene groups, such as the nethyl ene group -CH2- and

As fariabeamxhbahiet the pmegn@mla%rﬁklﬁgaad]dga&ﬂg%ﬁﬁply
corresgSSUbEh IR s E o B ues TS el & Bt L SR oups,

e R gnb)fﬁ@bh I
such a%l tneargﬁﬁt br a cﬁgd and%@rqugﬁ e sug‘gﬂﬁogggbgl-%?éhgrand
~CH,-Cids-€H# occeningprndhe geoup Woand hr digalend alkytenediaxy, groups such as

i gent i.c ffer ent s |ch can
-0-CHp i 03 Ha ik O o8 Bkt PhlreD” i B 3Ps fHan, which can
also b8 YRBAF oPbrapeRsH idndeor SarFBE suBstﬁl@f&f oRetoren6re fort édample

nunber of hydrogen atons in the unsubstituted parent
one, twg.sthegr, AU Ar tiveh identical or different substituents which can be located in
any desired positions. Of course, the number of substituents can in general not
exceed the number of hydrogen atoms in the unsubstituted parent system which can
be replaced with a substituent, and can, for example, be only one or two in the case
of a CH; group. Examples of the group CnH2,, in which the number nis 1, 2, or 3, are
-CHa-, -CH2-CHa-, -CH>-CH,-CH>-, -CH(CH3)-, -C(CHa3)2-, -CH(CH3)-CHa-,
-CH2-CH(CHs3)-. If the number n in the group C,H2, is 0 (= zero), the two groups
which are attached to the group C,H2, are directly connected to one another via a
single bond. Similarly, if the group X is a direct bond, the groups R* and Het are

directly connected to one another via a single bond.

Examples of cycloalkyl groups are cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl,
cycloheptyl, cyclooctyl, cyclononyl and cyclodecyl. Substituted cycloalkyl groups can
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be replaced with a substituent, and can, for exanple,
be only one or two in the case of a CH2 group.
wE@mobeds of the group CnH2n, in which the nunP&r/EP2006005706
1, 2, or 3, are -CH2- | CH2 CH2- , -CH2-CH2- CH2- |
-CH(GHB) -, -(CHB) 2- (iHS) CH2- , -CH2-CH(CH3)-.
If the nurrber nin the gro p ChH2n is O (= zero), the
two groups which are attached to the group CnHzn are
directly connected to one another via a single bond.
be substitiited Dyyoneg er meee.fpbapampiesone.dwas dhrege fRur qrrf@egtd@amﬁgal or

dlﬁeregfswlt% a@v@ﬁ 'cﬁﬁ%tel 1% %ﬁqﬁ%ﬂ?gdésqreﬁg?oméq?ﬁ g¥hérdl,

es of s are
besidesyaﬂyoohhep;becmed Isobsmt)abnts;yadloypblaﬂgw grcmpﬁ cdrealgb,carry one or

v, A B o L e B S e
substlt?l%n@"f&’ plgﬁl?ﬁ‘" sbstit éﬁ‘@ whithtéa V%BQ%cﬂédﬁﬁ 4Ry desired

ent i cal ent SUDSt 1t Uent s I'ch
positionsc Ekanhpﬂes afnglkylextibstitltpd Sytloatky! gtoupgearerdxmetbysycebexyl, 4-

t her 's f,ie itu nts all cycl oal kyl
feﬂ'b“g%(fg h%’%ogﬁé) d‘#‘ycéfﬁ pSP re, for exanple one,
two, three, four or five, identical or different (G -C

4) -al kyl substituents, for exanple nethyl _
If a greumlike phenylsnaptthalenyhand detesoatydh.dwvhichaap kiesnsehstituted or

cunse 14 S5 AR, e AR B0 Koy e

two, thée Zodr 6 fieé [ertical ePgifferdnt substtughed) for éxeamplee Tk,
napht hal enyl and heteroaryl, which can be

substityestiean batlecated i apy desiied positionsudybstitutastheiereany! gioups
can b{%@%&ﬁ&?ﬁtdr{ Hﬁ@#érbdmat%?ri?éﬁt{i/o\' ton&ﬁ'@]aérﬂe;ﬁ%(g AlfogenBoms, i.e.

our or°frrve Iden
ring nigogen iataragwhich mtr@@arphermg Bgstenbsairy @etmydrogam atem, where

| ocated in an d sitions. Substituted
prefergegh sybstit 'iﬁf" %P\é c%\E’SBEJ"%@ K8giniiiegen alPms REe allyhgrpups, for

examﬁr?iégg‘?m ?r I Lﬂfﬁgjtp%u Llh@Qk%téﬂea%tﬁéﬁ/&@&e@u|"E‘$t9€$mg nlﬁ"o%an atoms,

which 1n the parent ring Syste
such asdgheying hitrdgegatoras oma mrieiree pngfoerarcadnelijte;tmg ueatt glsorbe

preserftUCh %?ciqt B Ut ed rﬁsfﬁ ry'ks)ﬂltsgfr&%gter RIgte E%b?%Féylggr 8ur\ter-
anion Ahiter Woﬁe?we&lﬁdrﬁ@ shysidlegieblly a66sbtabRiEcid SkioAsslibstituted

ring nitrogen atons in a pyridine ring or a quinoline
pheny| gregpsdhe sabstitupat can be located in the 2-position, the 3-position or the 4-
position. In a disubstituted phenyl group the substituents can be located in 2,3-
position, 2,4-position, 2,5-position, 2,6-position, 3,4-position or 3,5-position. In
trisubstituted phenyl groups the substituents can be located in 2,3,4-position, 2,3,5-
position, 2,3,6-position, 2,4,5-position, 2,4,6-position or 3,4,5-position. Naphthalenyl
(= naphthyl) can be naphthalen-1-yl or naphthalen-2-yl. In monosubstituted
naphthalen-1-yl groups the substituent can be located in the 2-, 3-, 4-, 5-, 6-, 7-, or 8-
position, in monosubstituted naphthalen-2-yl groups the substituent can be located in
the 1-, 3-, 4-, 5-, 6-, 7-, or 8-position. In disubstituted naphthalenyl groups the
substituents can likewise occur in any desired positions in the ring via which the
naphthalenyl group is bonded, and/or in the other ring.
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present as N-oxides or as quaternary salts, the latter

preferably having a counteranion which is derived from
w@2phypei2ed ogi cal | y acceptabl e acid. | n nonosubBCT/EP2086005706

phenyl groups the substituent can be |ocated in the

2-position, the 3-position1$r the 4- position. In a

di substituted phenyl group the substituents can be

Iocated in 2, 3 position 2,4-position, 2,5-position,

position, -position or 3,5-position. In
Heterqarylgy@@m are ecefgmwﬁ peebssed ﬁéGﬂggher%m@%ﬁ"%emmaﬂc

heteroéy?éji%g_erg o? Q%négﬂ%?ga 'o?10- %e%gééqugﬂche 5{omatlc heterocyclic

osition
groups3 where ftlhe bichhc ghbypy dsmitamvé G(menﬂqelnedhylhg fased keea 5-membered

o B G TR Sk e S o
be aroh{étkfh?‘bdzone 3F b fh nnis aR cont%m gfer nr@%bhﬁb}éﬁ‘ Piferably

nonosubst it ut eq napht Ral &n groups$ the su stltuent
heteroaeyh gheupsoaed etharmetérocyeljc groups -confain ahe, tWo or¢lnree, for

e 58 A, SRRt AR R BRE
memb@l%sc')rt f ﬁete‘?oétB%s[ ir\"lﬁbtéf@arw"@r%bpk @ deRBE Héie@@Wcllgrg@éj@ps are
i s bonded, and i n ring. Heteroaryl groups

generailys:hmseﬁércublw @a@@w@cﬂemrN raledes:rieg nittogaryatoms which

cary B A LSRR 81 eBBEEE ety aromatec

heterogfigles sLible abipgyylié, pygagole ord@idadole, Fob exEmbey. athe hétgro ring
fused to a “nenbered or two fused 6-nenbered ri

members ipj wgwqaéylrgépep@anwot@%t@@i@f%@'l@grw%can hgslog%ﬁd thd any
cosief BRTHOLS FEDDSA TR IR LR hO B8 SR ko i e ar
and is lstdtde en;zlcsluntab@”aslasmagmlm i a)de..ug sm)stanceHF@reexafmple in
generahiB S TS TR Hiae SEHeF g HShFUONSE piesgnhi SHIaseal
positiong. Eﬁéﬁ\bf&{% patef Héte%‘&d?éé@f hé}%b\jﬁéryp?ﬂuﬁg éHo%'thi%r are

generally osen tromN,” O and i ncl udes

heterocycliy groups gee pytrofes futang thicphene, arrm;aﬂcxbgepyraz@m d12,3tyazole,
t he ¢C

1.24-GEearobYeRus U5 choxa g oracaly 2] drexerdi hinazpied= 1.5
thiazole§lisSthidlIE (= TITetHigz Qe tétrafblEEpRTIRe | erﬁ@zﬁ@fﬁy}’hldme
groups and ot her heterocycllc groups can be | ocated in
pyraziagy1,2,3-triazine, 1,2,4-triazine, 1,3,5-triazine, 1,2,4,5-tetrazine, indole,
benzothiophene, benzofuran, 1,3-benzodioxole (= 1,2-methylenedioxybenzene), 1,3-
benzoxazole, 1,3-benzothiazole, benzoimidazole, chroman, isochroman, 1,4-
benzodioxane (= 1,2-ethylenedioxybenzene), quinoline, isoquinoline, cinnoline,
quinazoline, quinoxaline, phthalazine, thienothiophenes, 1,8-naphthyridine and other
naphthyridines, acridine or pteridine. Heteroaryl groups, including heteroaryl groups
representing R®, and other heterocyclic groups can be bonded via any desired
suitable ring carbon atom and, in the case of nitrogen heterocycles, ring nitrogen
atom. Preferably they are bonded via a ring carbon atom. For example, thiophenyl (=
thienyl) can be thiophen-2-yl or thiophen-3-yl, pyridinyl (= pyridyl) can be pyridin-2-yl,
pyridin-3-yl or pyridin-4-yl, imidazolyl can be, for example, 1H-imidazol-1-yl, 1H-
imidazol-2-yl, 1H-imidazol-4-yl or 1H-imidazol-5-yl, quinolinyl (= quinolyl) can be
quinolin-2-yl, quinolin-3-yl, quinolin-4-yl, quinolin-5-yl, quinolin-6-yl, quinolin-7-yl or
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desired positions provided that the resulting
heterocyclic systemis known in the art and is stable
wanpa7sui2e@bl e as a subgroup in a drug subst anceCT/EP2006/005706

exanple, in general two atons fromthe series O and S
cannot be present in adjacqg ring positions. Exanples

of parent heterocycl es of teroaryl groups and ot her

het er ocyclic groups are pyrrole furan, thiophene

i m dazol e, pyrazol e, 3-triazole, 1 4-triazo

quinoligsgrybile neonqsu@sb%pwdmr%—amfows(ﬂm@t@aamlsacesed in the 3-

h 4B
posmoi'\,, g?ﬁltgozrgl-seé?gf%é pg%&e@ °p”y r"i?giq(ﬂ*e, p)%ﬁtlu?i%dz ng(,im -3ylthe
substlt}myent UamibedocatgdauithmeZ positich, U-pesitior, 5-pogitidntoriGagosition, in
triazine tetrazine, indo|e, "

monogi Ry BYRdiRe?- v@%ww'&fﬁntfa@rbfewgagq%w&h@ Zrposition or 3-
posmo?ﬂ 2- met hyl enedi oxybenzene), 1, 3- benzoxazol e,

1, 3- benzot hi azol e, benzoi m dazol e, chroman,

|sochronan 1 4- benzodi oxane (=

As farépz' e ip%llélgn %gﬁﬁ%gggfdﬁn ul nore:gg?dlaqiﬁw ur'g%&{groups apply
corresbbh&ﬁﬁtﬁb@hﬁ@ﬁﬁhetbr@ar‘?ﬁ@@d@ér .61 Réte Eeroups such as the

di nes, acridine or pteridine. teroary

group gle@upfprmwne Landda. Hatmalya c@vajaptshef@maaryb@nqungcambe bonded

o the §RcBhToBEA 8 Y BRI A BT Ao gy caror

atoms And/ery inthieetfyeoshititregen hieterobydleoadiy At nPJtefrsr ﬁ’béﬁerably
they are bonded viia a ring carbgn atom

they afapORIRT Y AT 9 Bg CATbaatoEs. A SAREaT pithe cask of the group
Het. Intloi{/ﬁ'r ?cgslf%%'}g y%ﬁ’vabeﬁfi‘o ﬁgﬁ%h}gferg?%?r | d:) H@So%?ﬁons vig \ Wthhllt is

bondeddao the adfamenegmqpisecarﬂlbb iloriaﬂaim ﬂm%meliﬂgmrdamﬂferent nngs. In
2-yl, 1H i da H-|md zoI 5y| ui nol i

the cage by ai ISR SIBHR dstGc TRumTHCas: 91 (Rtiens: for. Sapmiole, the

adjaceht !gP(ShpSé‘cé‘n BE bodeRGh 23 §b¥itlonq2'4nﬁbélﬂoﬁ p 4 I'.5~p03|t|on or 3,4-
quinol'in-7-yl orquinolin-8-yl. I'n nmonosubstituted

positiopy A divalept gtouphderivgssiromut dtthisaolenean bedt, ddhiarzolen2,43diyl, 1,3-

thiazofRg25cdiBl {aRBa=BlA s AvE A iR St BRud FmypRicine can
be pyridiﬁé‘-tzeiﬂdly'ﬂ ﬁﬁi@m”e—EQﬁdiyl PyridtheP25- Glypfpyrlarrﬁoﬁ |6T-di|9n pYfidine-3,4-
p03|t|on in monosubstituted pyr i di n- 4-yl th

diyl or pypdiner 38rdiyk itheecass ot an unﬁymmetgc@dbvaleahgmupshe present
lnventB?ISihEIhags all positional isomers, i.e., in the case of a pyridine-2,5-diyl group,

for example, it includes the compound in which the one adjacent group is present in
the 2-position and the other adjacent group is present in the 5-position as well as the
compound in which the one adjacent group is present in the 5-position and the other
adjacent group is present in the 2-position. Depending on the ranking order of the
adjacent groups in the nomenclature of the compound, in the name of a compound
the numbers of the locations of the adjacent groups may differ from the ones
indicated above and, for example, a pyridine-2,5-diyl group may be designated as a
pyridine-3,6-diyl group.

As far as applicable, the above explanations also apply correspondingly to the

aromatic heterocycle which is formed by fusion of the group R® to the group Het in
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As far as applicable, the preceding expl anations
regarding heteroaryl groups apply correspondingly to
waleawalents het er oaryl groups, i.e. heteroaryl enPCHERPWPS)05706

such as the group Het in fornulae | and la. In

general, a divalent hetero 7yl group can be bonded to

t he adj acent groups via an? two desired suitable ring

atons including ring carbon atons and/or, |n t he case

of nitrogen heterocycles, ring nitrogen at o
case tivg greyrXily absept. ém the rarpeative somppunaé of |tfa@ fq,rartﬁ@rha the

resultlﬁigg@'cgbﬁb Ré’tre% |d é}ghgy I'eéé?ﬁs HERR- )Hﬂe‘t rln'?)lety in

€ of “a |vale eroaryl group t

formulada Ivsthlcfnmoletq méy alsd be des@natbtﬁai R3t)tf€l-latdjn&mefy£to dlstlngwsh it
RS can belocatedlnth‘% ﬁmi‘rln in different
from ”PEP Rgg( Helr meiety i3 the,gompaungs @ hengHE?H|aljbr’$ 3 &ieyglig @ tricyclic

or tetré%’c‘ﬂg ﬂg %{éjﬂrﬁfé;er b/ 2 b oné %Etﬁct%hé‘?'ihgcﬁg{erﬂrﬁm%?é

prefer@lﬁqdmsycthoamg)syﬁem apdscdntams ohecbr\mbm]tfogexnrpple one, two,
derived from
three qr fr@“f H&%f?&ﬂaé %5 d%ed?% etff%r '”9 ﬁ“‘%{?B?@ shageq frpemdy. NR™, O and
S. A pherdyldtinaphtifalény ot Hé'tero‘ér\g %@h&'ﬂépr@%@Hﬁr&@ﬂe'dﬁ%é fild to, or
yr|d|ne can be pyridine- , ne-2, 4-di vyl
condepsed tn e gr@umHﬂt vuqoqmy guitable bendm;:IR amd auV suitablebond in the

group Hieh, pdldB¥bE B stitalpayphin SR Batormend S iknown in the

artto bé‘@idb@én@'sbuté@l%l ésl Q@%bgfcﬁﬁiﬂ@drdg Substhicéd BAd¢RstEinAhe
i dine-2,5-diyl group, for exanple, it includes

resultlﬁﬁefw@b@ﬁét the wm bﬁndﬁ@ tothe a@uRA sanhean argmatic flng, i.e.
d
contafiSSEElu el FABSi o BB 4 SmAbEod ] SRR
monocynha\/nngthhexagnﬁlheaaﬁtaﬁegrbugrl-mnm acopnpoetd of thetfoemula lais a
OSlI and the other a t rou esent |
F’y”d"lenJo ks anﬁe‘ﬁp thﬁ?ﬁ%“ﬁrgﬁﬂpgf@y‘ihcg{ﬂg &AN Pﬁgused to
the boﬁElJb%ﬁQén %@H@ﬁs'?‘aﬁ@% %%Wn@t tweBh gdéﬁﬁﬁ%@%&% in the

he na a conpound the nu ers | ocati ons
pyndmaf nmg1 anddhecesultiggobygcychy hetdrbaromatiogtdup mpeesentmg the R>-

i ndi cat ed abo . 5-di yl
X-HetRgiety g Spalipu Grispating i Pt of Altapréhaley i oty
represéﬁtlﬁQ'R34§ figded !oCé‘Blyﬁdmb% YEsentiigAnet, itied fedlify polycyclic

correspondingly to t
heteroaromatlc group representing the R -X-Het— moiety is an aza-anthracenyl or
aza-phenanthrenyl group. The polycyclic heteroaromatic which is present in case X is
absent, can be bonded to the group A via any suitable ring atom, preferably a ring
carbon atom, in an aromatic ring originating from the group Het, and can be

substituted by substituents as outlined above for the individual groups R® and Het.

The heterocyclic ring which can be formed by R' and R? together with the N-CO
group depicted in formulae | and la which carries R' and R2, which ring is a lactam
ring, can be 4-membered, 5-membered, 6-membered, 7-membered, 8-membered, 9-
membered or 10-membered, and can be saturated, i.e. contain no double bond
within the ring, or unsaturated, including partially unsaturated and aromatic, in
particular partially unsaturated, and contain, for example, one, two, three or four
double bonds within the ring, provided the respective ring system is known in the art
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aromatic heterocycle which is fornmed by fusion of the
group R3 to the group Het incase the group X is
W@R®e10024d n t he respective conpounds of the foPCIIER20D&005706

the resulting polycyclic heteroaromati c group, which
represents the R3-X-Het- nq ety in forrmula la which
noi ety may al so be deS|gnatg as R3-X -Het- noiety to
dlstlngU|sh it fromthe R3-X-Het- noiety in the

npounds of the formula | is a bicyclic or tricyclic

to be séabheeemdawtahl% apiagpbgreuRip agieeg énugstagncs Ewevmleﬁ%ﬁes'dues of
heterotg%lfcér‘fﬂdscforrh'%g R! 8y ﬁm{ H{e‘?fvﬁ{rfﬁwleVNac@Fg}Xﬁg whichsidues

and cont’ai nS one OF 1or e

are bohWed td thee group Aais the dm@genedtomndhéfseldamc@egreup depigted in
nbers chosen from N, NR1 hen

fmmu'ﬁﬁﬂi%"ﬁ‘al?eﬂ&ﬁ Sorazesidi %Paeppwwa&éﬁf .%@%@o\’éavhydro 1H-
o35 2858 CALIIEER 4 S EIBRPARIAIIRL 1) 282 12 50
tetrahydmpymdmw -vlle @-axoat Zdldaydmpylrrdlmg yh2-prg-aEzepan-1-yl, 2 oxo-
aeocal o R oo SR T8 So2.0
d.hydrbhﬁi |ﬁdbl11b)ﬂ DE-bdtAHYAoOMR-iAdoll £§F 11-bXt 2r3- amyemdﬁdlsomdol-

e group A can be an aromatic ring, I.e. contain
2-yl, 150»0 @@tahu@f@tbld ipoindpk2yt, o’:hgxqm %ddwdwaanehmeérwez-@doa 2,3,4-

tetrahy%pquogn %g?ﬂ%’c%# th{ygng%ql 8 10% qt@fq{glrs%%molm 2-

yl, 3- of(d)-"lgz 34- téira’cr@’él%lko@mﬁolﬁ%%yﬂ Mﬁ@ﬂ 2 3 hfteiré\lﬁyd?blsoqumolln 2-yl,
car oc%c ic ring can be fused to the bond between

1-oxo-ggsabydrisoguinedin-yl. rexo-gesahysieireadingisid-ybAsoxp-446.7-

a5 510905 B MR 515,
3-oxo-pyiadofidins2-3, @O)ﬂ@-llmrddzoﬂdlnl-‘ts-qﬂlﬁ oxb-lmbdazghdmm -yl, 2-exo-
hexahgéﬂé&ﬂa{é |BHT§Pr oupqgg@% eyént I r% 4?3 d-Y {Jgs)q%i-héodiﬁydropyrimidin-

B A AR TS b1, 2
[1 4]d|azepap‘héndn'i'-lmo(edyl4]@azepan-'nhyd BmmemzodzdlmeSfyi Zxoporat i C

[1 3ol g1 Seoyd | Algraranet-uh S HRRO ardy SO 2 ¢
T e e e

11 3ltrsar A DYkt oAb SDOMarPole 4 ylde oA Ehiirps e | daiszin-4-yl,
2-oxo-'flﬁ%]th|azepan-3-yl, 3-oxo-[1,4]thiazepan-4-yl, 5-oxo-[1,4]thiazepan-4-yl. As
applies to the ring which can be formed by R' and R? together with the N-CO group
in general, all listed examples of heterocyclic groups can be unsubstituted or
substituted as indicated above, for example by R®. For example, they can be
substituted on one or more, for example one, two or three, preferably one or two,
more preferably one, ring carbon atoms by further oxo groups in addition to the oxo
group mentioned in the listed names, and/or by one or more, for example one, two,
three or four, preferably one or two, identical or different alkyl groups such as methyl
groups, and/or on one or more ring nitrogen atoms by a (C4-C4)-alkyl group or a (Cs-
C4)-alkyl-CO- group such as methyl or acetyl which group represents R'?. Examples
of groups listed above which are substituted by a further oxo group include 2,5-dioxo-

pyrrolidin-1-yl, 2,6-dioxo-piperidin-1-yl, 2,5-dioxo-imidazolidin-1-yl, 2,6-dioxo-
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The heterocyclic ring which can be fornmed by RL and R2

together with the N-CO group depicted in fornul ae |
wapa7/e02¢hi ch carries RL and R2, which ring i SPEI/ERDEMNST06

ring, can be 4-nenbered, 5-nenbered, 6-nenbered,

7- menber ed, 8- nmenbered, 9-1 nbered or 10-nenbered,

and can be saturated, i.e. ¢ontain no double bond

within the ring, or unsaturated, including partially

unsaturated and aromatic, in partlcular artially

hexahydropytimidiad! -V -gisoa? A dingdrocitarigpindobay! (3 Ae- diowpdsoindol-
2-yl) aﬂ& f 4) U o%oﬂﬁéfollgﬂpg%lmt?@%rﬂd?g 58 Qgﬁllé)é h%er‘?ned ich can be
formedibyl I%1Lartdal§|2 eogahgr wuhg:g@ HW?OmgmlﬂT inggeneral, apg&ulfur atoms in
es of residues of heterocyclic rings for
the 'IS@%@rWC@%g@%rcm EHTY HBGW@@P@XQLH:TOU i e 4%’21%689,‘13‘3
n nidr
oryge SRR AES 11 LS O of SOLarblBe .0 | URRic SR ne/toups
or S- oﬁidesmr&@tdldmdes lyor, exxarople; the sualfurditomlinyd 3-oxo-thiomorpholin-4-
yl group, %g{gc%frgé)%lph r%%_g%ngl)énggéri& _bglsfdes the 3-oxo-thiomorpholin-4-yl
group §Is4) thétdrébidéiﬁ@ﬁfdx@'—tﬂl&ﬂé!ﬂph%hﬁ@ﬂ%ndﬁ 3, $:trioxo-thiomorpholin-4-
tetrahydropyridin-1-yl, 2-oxo-1

yl can pe-pfeagilr i@/ eompaund of th@meotlgnepan 1-yl,

2- oxoazocan- 1-yl, 2-oxo-azecan-1-yl,

2- oxo0- oct ahydr ocycl opent a[ b] pyrrol -1-yl, 2-oxo-2, 3-
Halogéh Ryfilicrink, fdhld?rﬁh@l blomite ordio@ine; Qféféh%ﬂy ﬂuérlhlal &letind or

yl, 1- 0X0- 2 dlhydro 1 H i soi ndol - 2-yl
bromine, m@redmeémybwcﬂuorm Qgene.2- yl , 2-oxo- 1
, 2-di hydroqui nolin-1-yl, 2-oxo-1,2,3,4-

tetrahydroquinolin 1-yl, 2-oxo- decahydroquinolin -yl

An oxdgmup Wheh bomyett to a@acbdmhiom 2repldces3w6>f0/dkogen atoms on a

carbon gfogn @f %tg éghwyg rﬁgééggﬂlll 1y ilf@ él-%group IS substltuted by oxo, i.e. by

a douﬂly BBHdQ&C‘Eﬁ%Qﬁ %'t&ﬂqH'b’é%FHésza to grougx Ewdqgjtlé/', an oxo group

3- oxo- de dr oi soqui nol'I n-2-yl
cannot eccurtasda stibstdnenBor acjarhon atomsa @i, aromatic ring.
6- 0x0-4, 5, 6, 7-t et rahydr ot hi eno[ 3, 2-c] pyri di n-5-yl,
3- oxo- pyrazolidin-2-yl, 2-oxo-imdazolidin-1-yl,

The pr%s@ﬁpmklghﬁ’@i inILEHék ait ¥ﬂerecﬂs@ﬁh@h8>f6ﬁb{§' bPthe d:éf\\'@b!]nds1 of the
-y 6- oxo- hexahyd yrimdin-1 -yl, 2-oxo0-1
formulag | @nﬁylgramiﬁhem Sﬂltﬁ e\ﬂtry[espgcbtooeqﬁl"p@mlaqhqe.niery|ndependently of

any otéeroéfﬁra{l chh‘?’%{d{ﬁg%?fﬁﬁﬂalﬁ%/ Pf Fo;r?f(%e{ Fing’ ﬁj 8?@1%@@%?%'“ S

configdrativn-ansubstartially & gonfiguratien, dr id R Bémqiifaﬁm oBsMbstantially R
conﬂgérzglgg_ c[arl as ?é] #\ﬁgr%pc%r}hg ||som<-::roaxn% trrrlgr isomer in any ratio. The
invention includes all possible enantiomers and diastereomers and mixtures of two or
more stereocisomers, for example mixtures of enantiomers and/or diastereomers, in
all ratios. Thus, compounds according to the invention which can exist as
enantiomers can be present in enantiomerically pure form, both as levorotatory and
as dextrorotatory antipodes, and in the form of mixtures of the two enantiomers in all
ratios including racemates. In the case of a E/Z isomerism, or cis/trans isomerism, for
example on double bonds or rings, the invention includes both the E form and Z form,
or the cis form and the trans form, as well as mixtures of these forms in all ratios. The

preparation of individual stereoisomers can be carried out, for example, by
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[ 1 ,4]oxazepan-4-yl, 5-oxo-[1 ,4]oxazepan-4-yl,
2-oxo-thiazolidin-3-yl, 2-oxo- [1 ,3]thiazinan-3-yl,
WQ@2@20026 onor phol i n-4-yl, 3-o0xo0-3, 4-di hydr o- 2PET/EP2006/005706

, 4] thi azin-4-yl, 2-oxo-[1 ,3]thiazepan-3-yl, 3-oxo-[1

, 4] t hi azepan-4-yl, 5-o0xo0- [? , 4] t hi azepan-4-yl. As

applies to the ring which gn be fornmed by Rl and R2

together with the NNCO group in general, all listed

exanmpl es  of heterocycllc groups can be unsubstltuted
separ%wnsqr@,mlxtufeea igemeig by austPraaon/aethags, é@(’&%ﬂ@ B)PVRS

chromgﬂflgrgfﬂy@} 8rysf§i Bﬁn b??h% Hgétolfts{grggcﬁ%p%ﬂ% %lfHHf\ %tartmg

e one ree era
materiaisria the etlmmslsy oobg, stenemgelmtlb@ Byamlms Iﬁ}ptfamatlyl arderivatization

ups in addition to . the_oxo group meptioned in t
can b FatiBa QYA bELsTe R SPRATAON O S POROEETS T Dhe SRRRFABnGH 2 mixture

of ster%lrﬁﬁgﬁét]‘é 2anYe éd Rtk ﬂ‘ié‘?i eQﬁGihQrc h’}’ﬁbudod&%é(fé‘llmula | or

erent a y groups suc as net roups
la or ahthw stagerof anstadingymaterial og ani mtemgmdlaiedmngytha syathesis. The

pesert iS58 R ool Ry SRy s S Bo S e

and |acgncgﬂ1@mc5%|tg| sted above which are substituted by a
further oxo group include 2,5-dioxopyrrolidin- 1- yI
2, 6-di oxo-pi peridin-1-yl, 25d|ox0|mdazolld|n yI,

In cas% ‘tlge' gb%@%ﬂgé%%ﬂféj@f@dp«% Egél% lcag air&oma 0( more acidic and/or
b g e g SraPe) ’heamgﬁ?i‘%“e?'r?&?m%fc',se;pt&e."es to

correspﬁ@dlpgr@mqlggfcglahob@m qg;galb@aq:@ppg@tyegg ts o tI-toxic salts,
 parilh 7 oS5 0HEAN ROBDRIAL ookl " LBl e
formulagd agiddawshich centaioabl geidiogyiedp cap gxerpmsemson sadh ghowgps, and

C SO or r ou . Su|f0XId | f
can b SoRRTOBS R eSS o1 xaile. Shaikabmathl sals alkaline
earth mitd] $alt8bP Bsidinmonius Saits! NBRE Eﬁé’élﬁé‘ eﬁanﬁlesﬁéf’é{ﬂ:rpé‘ﬂts include
carry one or two 0OXO0 groups, and besi des 't he
sodiurg-sajts-potassivnpsalts, calciyh spltsumaghnesiunhm salys,qyaternary
X0-thi o

1. 3-di holin-4-yl and,1, . . .

ammoniitp SaB8 Bugh a8 ol BBy RRHOM T Balts. sk asidaddifion salts with

ammoﬁ%%&@dniﬁ arniifes SULPNad, G6r ekahg@e@th;ﬂamfn@retn@nolamune
ch orlne brom ne or |od|ne prerera uoril ne

triethapplagning ©r @Mipp @eidee Cqmp@urpﬂ?e@%ﬂl@b‘pyrnﬂra@dramblaowhlch contain a
basic §|]?>|u?>r 1.8% a group which can be protonated, can be present on such groups,

and can be used according to the invention, for example, in the form of their addition
salts with inorganic or organic acids. Examples for suitable acids include hydrogen
chloride, hydrogen bromide, phosphoric acid, sulfuric acid, nitric acid,
methanesulfonic acid, p-toluenesulfonic acid, naphthalenedisulfonic acids, oxalic
acid, acetic acid, tartaric acid, lactic acid, salicylic acid, benzoic acid, formic acid,
propionic acid, pivalic acid, diethylacetic acid, malonic acid, succinic acid, pimelic
acid, fumaric acid, maleic acid, malic acid, sulfamic acid, phenylpropionic acid,
gluconic acid, ascorbic acid, nicotinic acid, isonicotinic acid, citric acid, adipic acid,
and other acids known to the person skilled in the art. If the compounds of the
formulae | and la simultaneously contain acidic and basic groups in the molecule, the

invention also includes, in addition to the salt forms mentioned, inner salts or
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An oxo group, when bonded to a carbon atom repl aces
two hydrogen atons on a carbon atom of the parent
waegyarem24dhus, if a CH2 group is substituted bPCDERZ006/005706

i.e. by a doubly bonded oxygen atom it becones a CO
group. Evidently, an oxo grQup cannot occur as a
substituent on a carbon atg in an aromatic ring. The
present invention includes all stereoisoneric forns of
t he conpounds_of the fornulae | and la and the

betaingg pf gw%msr @Qg@@dtstqﬁ theysampeupds of the farmulae I and la can be

obtam%@%ﬁoungﬁﬂ%yy?@{h ﬂ{cﬂ SQ{HOWt @tpeérsoﬁ gF'"Fﬂ in.the art like,

ormu can presen
for exampléL byrcantantingrthe lmbﬂiplﬂlrldad)ﬂ the$omuiél Igmrrlat\mt.’man organic or
confi Egr ati.on or substantiall R confiqurati on,

morgaa@ aé’"i*rP P& IR SAhens or SiHeRt, QRBY ENoTREX
excha@%frgm ARGtheP¥SRITRE g%é&?aln‘t'ﬂﬁ%nﬁbb a‘l’é’c?ﬁic'iﬂo’ésfé‘l%‘élis%ﬁh%

I'astereonmers and m xtures of two or
compandsefitke fanwyla fl avhiexaowihg tailow physioldgieal monpatikility, are not
| ast ereoners

directif §Gtabie 1o V3 I ehamana fioAla ptarnich saB s ysd TBr ERérfpte, as
mtermé&i%ﬂéé fIFehenficdl rBactioreseifor itthe BREBYErhfiGR bf pRYSivIogaRy
form both as levorotatory and as dextrorotatory

acceptable paittes, and in the formof mxtures of the two
enantioners in all ratios including racenates. In the
case of a E/Z isonmerism or cis/trans isonerism for

The pr@&@ﬁnheeﬁmmﬂuﬂieenh%@lml@deg amgeslvatdicof cfbtﬁﬁbum!'s of the formulae
ncl udes both the E formand Z fornGror the cis form
1%

| and Ianter eXampia hdFaiesor addviEts Witk algokels: astive metakalites ohine
compdu{ﬁegldf th&fotulad %{)\Brlﬁ pQﬁ&”a r%tirt]g%grjé?{d ggﬂ}/atlves of the

reoi somers can be carrle exa
compdmmsispﬁrtlae farmuwiée & amd{a uwhaclmin vitomaayg noy neuessnmy gxhibit
hods, for,

mat o
pharmgrgBRicRl ASRiCRL BYCEI VHOTBCCRVERBY SR aImapologically active
compoldkOId et BR1GTR R el of by HEERY Bup! DY

stereosel ective synthesis. OQptionally a deri vat| zation
can be carried out before a separation of

f ] . f
The o GA ) € EToedis SRR BrfRetarkt A Atefudhy shosgp from
-CH,-CrRMepMangf-YLOBL IGHMWGereirPY i§ @h8semfronh©, 8 alg@ NR'"and Y is
starting material or an intermediate during t

bondedyta e greup et andwbatein gll &ridi gipupssan bﬁsua%tgutﬂd by one or
more uaéHﬁ@Jf%f 'd?ffér%@ut?gtltﬁé’r‘ftsWHHQ%%OJW&W ?‘?ne! present

invention the CH, groups in the group A in the compounds of formulae | and la are
not substituted by substituents R*. If the CH, groups in the group A are not
substituted, the divalent group -A- in the formulae | and la may be replaced with the
group -Y'-CH,-CH,- wherein Y' is bonded to the group Het in formulae | and la, and
Y' is chosen from a direct bond, CH,, O, S and NR''. Particularly preferably the group
A in the compounds of the formulae | and la is chosen from -CHz-CH2-CH,-,
-NH-CH-CH>- and -O-CH,-CH,-, more particularly preferably from -CH,-CH2-CH,-
and -O-CH,-CHa-, wherein the nitrogen atom and the oxygen atom are bonded to the
group Het. In one embodiment of the present invention the group A is the group
-O-CH,-CH_- wherein the oxygen atom is bonded to the group Het. The group Y is
preferably chosen from O and NR'" and more preferably is O.
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and la and their salts. In case the conpounds of the
formulae | and la contain one or nore acidic and/or
Wharoogsoups, i.e. salt-formng groups, the iPUERP10061005706

al so conprises their correspondi ng physiologically or

t oxi col ogi cal l'y acceptable2 alts, i.e. non-toxic

salts, in particular their gharnaceutlcally accept abl e

salts. Thus, the conpounds of the fornulae I and la

whi ch contain an acidic group can be present on such

groups, and can be used according to the invention,

I . t b6 :

I the L8ingBRER oF hePforflufld e PaiehP il AL frlferdlh/ dbfined as in
the compaupts of the foraiuls hINMerd geherdily, soré embsdirhent githegsesent

salt cal msajts, nes alts, f er.nar
'nvent'anﬁs%t &le? 4S&H %CQE”'HOZH‘F’@&%YIUE%I? Al 3\‘43@3 '§§e¥8?d as
mdncat@@'%o@@dli NofRd & ré\blggw%mqﬂhﬂs%'i a%ﬁ&lﬂ leCofdlbfdTsomeric

exanpl e am ne, etha am ne
forms irr amyt tamobam ptB/sMOQmanaameiablecsmuberm:f fofr théenanufacture of
f or mul and | a,.whi cont ai n. r.o i.e, a
a medigBmt o te imiiBcn b s SruasSioh ptan B BN hydipede and
for ththFéé{ﬁﬁant ahd disdhgdefinugifieh dteR 04tiulaBioh Ner AmMWRIEASHIN No level,
for exanple, in the formof their addition salts wth
is desirethrfgaexample aapgaiw\ow@cculafsilsmgnpuela as@thergisclendsis, coronary

artery fisdin st CatdlE IUFRe o Shy e e 4 InghASA S above or

below Retdianesul foni ¢ aci d, p-toluenesul fonic acid,
napht hal enedi sul foni ¢ acids, oxalic acid, acetic acid,
tartaric acid, lactic acid, salicylic acid, benzoic

More ;ﬁl‘é{é%ﬁs{yggﬂgt 8iv§féinff|g’r&5r£ﬁe?m ﬁweafddﬂpo@ﬁd’é‘bf ﬁe%hﬂulae | and la is

etrc aci oni ¢ aci succl ni ¢ ac
a divalentrafomatie gbupf of theiformelad] mal eic acid, malic acid,
sul fam ¢ acid, phenyl propionic acid, gluconic aci d,
ascorbic acid, nicotinic acid, isonicotinic acid,
citricgacid, adipic acid, and other acids known to the
pe illed inthe art. If the conpounds of the
f orwul | and Id! si mul t aneously contain acidic and
basi c-groups in the nolecule, the invention al so
includes, in addition to the salt forns nentioned,
inner salts orbetaines or zwitterions. The salts of

in whidthe i @fipeen &onPN afie CHpaRYILae choged floin &ID,IMR", CH=CH,
CH=N and N=CH, and which can be substituted by one or more identical or different
substituents R®, i.e. in which one or more ring carbon atoms can carry a substituent
R® instead of the hydrogen atoms which are present on the carbon atoms depicted in
formula Il or which are specified in the definition of the groups G and L, with the
proviso that the ring system depicted in formula |l comprises at least one hetero ring
member, i.e. a group NR'® or an N, S or O atom, as a ring member. R® and R*? in the
ring system of the formula Il are defined as indicated above with respect to the
compounds of the formulae | and la. Particularly preferably the group Het in the
compounds of the formulae | and la and the group of the formula [l is chosen from
the heteroarylene groups pyridinediyl, thiazolediyl, oxazolediyl, imidazolediyl and
thiophenediyl, i.e. the divalent residues of pyridine, thiazole, oxazole, imidazole and
thiophene, which can all be substituted by one or more identical or different
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obt ai ned by customary net hods which are known to the

person skilled in the art like, for exanple, by
w@onwraeRing t he conpound of the fornula | or |BCTEPINOENINST06

organic or inorganic acid or base in a solvent or

di luent, or by anion exchange or cation exchange from

anot her salt. The present iffvention al so includes al

salts of the conpounds of the forrmula I which, ow ng

to | ow. physi ol ogi cal conpatibility, are not dlrectl

substituentsB’ @nfidthrem pRe phietee nitreagnsatems %ﬁh@Hr%aiqi@dIyl
oroun 368 bl yyEih B IF M b B abon of e
group &¢ capiestd graug ¢hose'ﬁ‘lf¢omrrqﬁkogem and{Ci,-@y)falkyl i‘Mbr@ partlcularly

preferaly 1 010G HeX nihcc Ty BPWes COedREDL IS Land|amed s group of
the o VAs BHoRBRlIGHR O heldBa SRR Gl ifecl ik Aediy,

I a, an al so rugs rlvatlves
imidamqjyitartdistmﬁphdmdﬁw mpemally metérablyvﬁmmrpyndmedlylcanmy

sari | exh r maco i cal vit
thiazo R HIEh AL S SbatLIdLAY PR o SarkaieBfica)iardfeent
substlﬁféh'té’ R’ GRAORMYEIEM ohof BRAARY RitRSYe Stofls 8Mhdamid®azolediyl
carboxylic acid groups. The group Ain tEe compounds
group owhlchesepmselmtmﬁwel nitrogen ator ipitee greup NR'Adsthe definition of the

aroun K3 8 B8 S B B 6 Bimens

of the W@&htibA tié lgrédi? Het e cap&endd Bthietfatradideyl artelaPand the
nmore identical or di fferent substituents R4. I n one

group ghthaifarenta Hiis arryriginediylgroup sitichhaan e suipstigted by one or
- s of fornulae | and la are
more 'Egﬁt'%%gtalﬁﬁteﬂt Egﬁstﬁﬁ ﬁents R4. If the CH2 groups
in the group A are not substltut ed, the dival ent group
n the fornulae | and. la berelacedvvi h t he

In onege,rgggdlmpn afphe-presapt ipvantionihe 9!5%‘1‘% RrESemMing oup Het in
the co dnﬂsfd?rtl'?é‘ 'fé’r%dlaén‘énh% ff\e%f\l(nlg the Pg:'&%?e& thé %'Fn?ula Il in which

I'rect cularly
the bopdefva wbiqh it iseccgrrmmed\to thetﬂmm adjapeningroups R} and A are
represen e'EuLy ?he Imes mters'ectn%] %Seerrfng S|dm es, are bg'_cpfeéjt_lz the adjacent

groups R3-X and A via any two ring carbon atoms. Preferably a pyridinediyl group

representing Het or the group of the formula Il is bonded to the adjacent groups via
positions 3 and 6 of the pyridine ring, which positions may also be numbered as
positions 5 and 2, respectively, depending on the ranking order of the groups bonded
to the pyridine ring, where each of the groups R3-X and A can be present in each of
the positions. l.e., in the said pyridinediyl group, which is bonded via positions 3 and
6, the group R3-X can be present in position 3 and the group A in position 6, as well
as the group R3-X can be present in position 6 and the group A in position 3, and
preferably the group R®-X is present in position 6 and the group A in position 3.

Preferably a group of the formula lla,
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-NH CH2- CH2- and -0-CH 2-CH2- , nore particularly
preferably from -CH2- CH2- CH2- and -0-CH 2- CH2-
woR@redn4e he nitrogen atom and t he oxygen at onPEF/EP2006/005706
bonded to the group Het. In one enbodi nent of the
present invention the grou% is the group -0-CH
2- CH2- wherein the oxygen omis bonded to the group
Het. The group Y is preferably chosen from O and NR11
and nore preferably is O In the conpounds of the
forﬁhl la the divalent group Het is preferably
in the conpounds of the formula | . Mre
g one entadi nent of the present invention
atés t% the use of a conpound of the formula I ,
mhlch is defined as indicated above, in any of its
stereoi soneric fornms or a mxture of stereoisoneric

which [&HgBeh @ Aeor fib dfoy@of e R AU nBR ITR TSR NR™. e

which ish@ oxbizolet i, ithiazofedifl ©r émpdazotadiyl grbup nig dioneleidab th@adjacent
synthase and for_the treatnent of a disease in _whi

QFOUP%VJ'@HD%'%QW%% PR A" VigPogitiqngcs éﬁ@é‘ |pﬁrtmtglaré</ré'lefera§|y via
pos|t|oﬁ#§92 5584 Wher&¥aBR6F tHe g?’ddgi %W‘%&cﬁ Hrsoe F‘ése?ﬂ!?r‘i‘eééh of
theroscl erosis, corona rtery di sease or card
the posmsnéfandl ;mate;rabiy tha;grouﬂmﬂ’?’-)ﬁ ispeesent imepositiore d aItab'Me goup A
Jffx %v herein. Mdre preferably, the divalent group Het
in positignidie conpounds of the formulae | and la is a
di val ent aromatic group of the formula Il in which G
is chosen fromN and CH and L is chosen fromsS, O
Preferaply® thiaphaniediytigroup mdict-@presents wiietar thagrowp of the formula I
tutdb one or.npre.i denti or.. di
s bond#F 1% e RS g vid ROSHPER 2413 o7 i ROFfios 2 anplsg, which
latter mismhscmaywd e dumbtibl tdéqpdsitidng Hahaa! partiédigrly preferably via
hydrogen atonms which are present on the carbon atons
positions aned. where eagh #f the groumsi %ﬁxaartd épf@ﬂ be pepsent imeach of

the po?ﬁ%bg Hoﬂ}efgrabgetpg rﬂqg 85 R )@}dP}es Pé\gﬁ?rﬁ) 4%osﬁ’1e e group A

e rrng s €pi ct'e
in positibnl2ast one hetero ring nenber, i.e. a group NR13 or
an N, Sor Oatom as a ring nenber. R5 and R13 in the
ring systemof the formula Il are defined as indicated

PreferfPYRoups et G8GhHs bP tHdormula Il thus include the divalent
heteroaromatic groups depicted in the following formulae llla to llig which represent
preferred embodiments of the structural moiety R*-X-Het-A- in the compounds of the
formulae | and la, and in which the heteroaromatic group can be unsubstituted or

substituted by one or more identical or different substituents R®.
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conpounds of the fornulae | and la. Particularly
preferably the group Het in the conpounds of the
wo aroideees | and |a and the group of the fornul BCT/EP1086/005706
chosen fromthe heteroaryl ene groups pyridinediyl,
t hi azol edi yl, oxazol ediyl, jm dazol edi yl and
t hi ophenediyl, i.e. the d| ent residues of pyridine,
t hi azol e, oxazol e, im dazol e and thi ophene, which can
all _be substituted by one or nore identical or
i+ X bstituent 3 & a erein one of the N ng
Hroenapmsoftﬁaﬂﬁ mngH%K
repre he _nitrogen a im the group g ‘dhﬁyi
definitiNn ofAthe group L carfi 1 group Chose® fr
hydrogen and (G -C- O al kyl. Mre particularly
preferafy z* the group Het in @Ee conpounds of tne
f ormul ae and la and the gp p of the formul d''F1 is
chosen fromthe heteroaryl ene groups pyridi nediyl,
thi azol edi yl, |n1dazoled|yl and thlophenedlyl
espeC| Aty rRef—G( ably from pyridi nediyl and REX

Najedl yl, Qan aII \i sul t| ut egéby one@
R enti cal or erept 's and
\wﬁéxr one of t A‘rgp({ntrog atSrTs of\the A/
i mi dazol edi yl grou whi ch represents the nitrogen S
atomin the group NRL3 in the definition of the group
Lyidcarries a grou hosen from hydrggen and (CrC
il i 09 oup

4)-al kyl. I'n one odi ment of the Thvention the
Het in the conpounds of the fornmulae | and la and the

Partic%éﬁ)l/ Eg@%ﬂ% fqr{aﬁ{aglg-leg )clalrl rbipLofthe fghﬁﬁfﬁy[ Iﬁn@%%ﬁé"@ibﬁl‘%nt

ne 'or nore |
heteroardrhatie gtoupshddpitieanhth&bormuiae high dite ethdniblgt espediaky the group

e i B Sk 5 e e
emboc{)ﬁf‘e'n%tdbf‘ﬂ’\e fu c%ur%‘l‘ﬁad?ét TR XLIQEMTHL B the ddmpBIsds e formulae |

onds via I's connected to the t ad) acent
and lagr oups R3-X and A are represented by the lines

intersecting the ring sides, are bonded to the

adj acent groups R3-X and A via any two ring carbon

In the @bﬁ’iﬁ%un&é of m@mrmlﬁa Ry tHedg @i X is ﬂfe%'r@b!ﬁ@ﬁ@ﬁﬂfrbﬁﬁa direct
or the rou of the fornula Il is bonded to the

bond, Qdﬂza@eamd {5 absaigianddndhis latter casss thergheny pahateroaryl
group rré;ﬂ%mﬁﬂ& {heo&%'u&)' R f8&d % i BI%LHJUIEIBE rﬁa%&iany preferably the

group X in the compounds of the formulae | and la is chosen from a direct bond and
O, or in the compounds of the formula la the group X is absent, and more particularly
preferably the group X in the compounds of the formulae | and la is chosen from a
direct bond and O. In one embodiment of the present invention the group X in the
compounds of the formulae | and la is a direct bond. In another embodiment of the
present invention the group X in the compounds of the formula la is absent and in
this embodiment the phenyl, naphthalenyl or heteroaryl group representing the group
R? is fused to the group Het. In a further embodiment of the present invention the
group X in the compounds of the formula la cannot be absent, i.e. in this embodiment
the group X in the compounds of the formula la is chosen from a direct bond, CH,, O,
S, NH and N((C+-C4)-alkyl). In all cases in which X is absent the phenyl, naphthalenyl
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positions 5 and 2, respectively, depending on the
ranki ng order of the groups bonded to the pyridine
WO evg/ooozier e each of the groups R3-X and A canP@EEP2006/005706

present in each of the positions. |I.e., in the said

pyri di nediyl group, which b@ bonded via positions 3

and 6, the group R3-X can present in position 3 and

the group Ain position 6 , as well as the group R3- X

can be present in position 6 @nd the group A i
or hetgyeant .gemuna repfaseing heagmoyptR elsgwmtqqm%roypdﬂ@ts@n&he ring
systerh BB 1 oruBflich BEAML BB & BRaT, incase X can be
absenH@rh aqa“artldnﬂagy pt&fenédtdmebcﬁd]manit af the predent mwbnulm theé structural

or i.e. lediyl, .
moiety R. &(z'd%d'i‘ >the epr'npepaaﬁ of the fﬂ n@ﬁ’ Xaﬁgng 35 ol isycli hefroaryl
group%Wh %msg%éto? gx o %ﬁé ‘5' 'ﬁer ) ré&‘@r% rﬂ%gﬁeﬁ‘gﬁ@%&érbggﬁnatlc
ring WHJCh rapmsentathle grbuph-éetgarmmmswﬁiahXhargdowp Aan umdpdeaadla
and prefer abI t he

benze§ rEEQUNRD 1 [Heg0dD S Pa AN R g sy stehatib bt feresents

the grou;PRéf\ﬁhé@ fﬁe@wét@id%ﬁ&%ﬁ@“rmb cEHnob'é’ sUbsRteLHy 8RE Iré:trf?nore
or the group of the forfmula Il is bonded to the

|dent|cadjpadéfmergrsubpytuanés BSandu tbadenzend rigoran/ba spbsiituteshas

. and 4 ...which tt,er, posi ty ons
indicateg e wigh Bepeah B B°" 5k BEBp R, RiecSaif Ry WOfLREN Fidiety
R3-X-Hhsts is @RS partrithrty, pr*éf@hbleﬁcﬂfdﬁeﬂffrdrhfqlﬂrﬁ@m is&quineiiyl A

can be Eresent in each of the positions and preferably
benzoirpidagely ;bengovala@hdraé@ebﬁnzqﬁhlsaxlh eppaciallyReeferablyfretp
quinoifiyl, beR2Simitiggolgt and BLfizotfoz8h Bfidre o rtéiothe'dibup A
via theghetepscydhpring emhd whichecadnobe substiufedr asiinakicdtéda to M g

whi ch represent preferred enbodi nents of the

structural noi ety R3-X-Het-A- in the conpounds of the

1 {4 i

fthe A | chedn 5 fortes B Brpteat R FTIDEEAE) WILE N-CO
group mtvigh cartiesitberin isra rnDﬁbeycelntnrngsrﬁtenm énose RMmbdadimenb of the

inventllol\rﬁt |ls|vsb|atl|1rl\:f\lif‘eé/I 01; p!e\rl¥%lly unsaturated. More specifically, in one embodiment

it is saturated or contains one or two double bonds within the ring, and in another
embodiment it is saturated or contains one double bond within the ring, and in a
further embodiment it is saturated. If the said ring is a bicyclic ring system, in one
embodiment the specific ring of the bicyclic ring system to which the group A is
bonded is saturated or is partially unsaturated, and in a more specific embodiment
this ring contains one or two double bonds within the ring of which one double bond
can be common to both rings, and the second ring of the bicyclic ring system is a
saturated or an aromatic ring, in particular an aromatic ring such as a benzene ring.
Preferably, a monocyclic ring formed by the groups R and R? together with the N-CO
which carries them contains 4, 5, 6 or 7 ring members and a bicyclic ring system
contains 9 or 10 ring members. The ring which can be formed by the groups R and
R? together with the N-CO group is preferably a monocyclic ring system. In one
embodiment of the present invention, the ring which can be formed by the groups R’
and R? together with the N-CO group which carries them can contain, in addition to
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Particularly preferred groups Het or groups of the

formula Il include the dival ent heteroaromatic groups
walepirooeds i n the forrmul ae 1My, I Me and Mg, esSPEDEPR100§005706

the group depicted in formula 1Mo, which represent

particularly and especial | 7preferred enbodi nent s of

the structural noiety R3-X-Het-A- in the conpounds of

the formulae | and la. In the conpounds of the fornmula

la the group X is preferably chosen froma direct
the ringgiigogemHatormbging Rait obthexN-cOgrowr: onaduither hetere Hng apember,

i.e. ong‘?ﬁﬁhé@é)ﬂg%é%lgnﬁ opﬁﬁférﬂé‘tro}‘r# g%@%ﬁ?fsﬁﬂﬁ%nﬂﬂoﬁﬂ@ NR'?,

e group art r

o, S, $®G§r&i smzyartdmegmb;y |§dhbséhérommfb1ﬁnSsS®‘ amdnso2 and more
or nul ae roma dj

prefer@,blyllmchqgerbgﬁgbuﬁd 265 ﬁ%tthT%T%YP f= egotzydﬁ %"f’g and the
N-CO gp&ﬁﬂhhlcﬂ‘é’arﬁgé ghégf\rlé %EH%ﬁm 8f1§ ret |B§ngﬁé1tb‘? different

e_compound t he ornu ae and ails
substitueots R® dt pesferabiyis samd;tlmted ycore, dewbothreerfbuobr fire, more

prefer Ry Hi s, PWan P of iy BRAHEURrhAE STARARGPREy o of three,

more &émeﬁllbﬂ?'ﬁreféfraﬁlv fyRirféSSI”fwd RARBEAISY dlﬂéréiﬂ @Hﬁsﬁiubﬂtst R&on ring
onpounds of ormula la is absent and in th

carbomm rmmddttm tprﬂ;e.yqxo graphtdepiciagiin formudaed aadya and to oxo

aroun g gl .7 3t BhlolcarBhBRR Bruhe HFE0EhBoRS Bt fnay be

preserithe group X in the conpounds of the fornula Ia cannot
be absent, i.e. in this enbodinent the group X in the
compounds of the fornmula la is chosen froma direct

1! TS oSiige i oMtttk g st
carneshﬁtem dermla dnglp oneperabedimery df itiee gwamOR&heys fcfrmsadsaltwated

roup Het or the rin tem epl ted jn for
or U"SPFUF H%?ﬂ?tﬁl'%& mﬁ@b&’%%é% e[e MR9clE exg %abe
monocé}&gé Blmehibeted o 6 ﬁ%hﬂiéréﬁd angf Wh“éﬂj if %Sﬁl'oﬁEtBtthé’fnnb'}ﬁtrogen

sent 1 nvention the struct nnle Yy -
atom beheg pantpafithe N-CO ghaug, @anmmm cmedfumner ineherbwnfygcmlember

aroup BFRELAPEANINAL S0, 8 SRR S Rel PSS eperypy R ana R
and thémﬁ @E‘gﬁ% WhecHIE St s &Hémaé% E)@ sWﬁé@thtéd“By Bheldr MoreSidentical
or different substltuents R®. Further hetero ring members which are present in a ring
formed by R' and R? together with the N-CO group which carries them are preferably
chosen from NR'?, O and S, more preferably from NR'? and S. The group
-N(R?)-CO-R" in the formulae | and la which results if R' and R? together with the
N-CO group which carries them form a ring, is more preferably chosen from 2-oxo-
azetidin-1-yl, 2-oxo-pyrrolidin-1-yl, 2-oxo-piperidin-1-yl, 2-oxo-1,2-dihydropyridin-1-yl,
2-oxo-azepan-1-yl, 2-oxo-imidazolidin-1-yl, 2-oxo-hexahydropyrimidin-1-yl, 2-oxo-1,2-
dihydropyrimidin-1-yl, 2-oxo-piperazin-1-yl, 2-oxo-[1,3]diazepan-1-yl, 2-oxo-
[1,4]diazepan-1-yl, 7-oxo-[1,4]diazepan-1-yl, 2-oxo-oxazolidin-3-yl, 2-oxo-
[1,3]oxazinan-3-yl, 2-oxo-[1,3]oxazepan-3-yl, 3-oxo-morpholin-4-yl, 3-oxo-
[1,4]oxazepan-4-yl, 5-ox0-[1,4]oxazepan-4-yl, 2-oxo-thiazolidin-3-yl, 2-oxo-
[1,3]thiazinan-3-yl, 3-oxo-thiomorpholin-4-yl, 3-oxo-3,4-dihydro-2H-[1,4]thiazin-4-yI,



benzene ring which is fused to said heteroaromatic
ring systemand which represents the group R3, where

W@ b@7leres oar omati c ring can be substituted byPCHEPIING/005706
nore identical or different substituents R5 and the
benzene ring can be substlgxét ed as indicated above
Wth respect to R3. In casé"X is absent, the said
structural noiety R3-X-Het- is nore partlcul arly
referably chosen fro [ [ I soqui nol i

| |
2-ox0-fRliwRRpRA S Y| - eI I iesRaydahang Aot ekﬁqazepan-ct )
| , b d | vi
Le. froffPABLEY dBpE: %mJP e {ol B oMUl Benzo) M deze Y

A via the heterocycllc ring and which can be
substituted as indicated. If the ring which ¢gan be

ormed by t groups and R2 tdgether withyisthe N-CO
oup whi ch carrl s thegmis cyclicging _system
one theNi nvenNoOnYyt is Mturated or
—N tially unsturat d. re spdcififgally, [i
enbodi nment I s sat d or c ns one\or
doubl e bonds within the ring, and in another

5 enbodi ment it is saturated or contains one double bond
within the ring, and in a further enbodinent it is

@turated Of the saidg@ging is a lpcyclic rﬁsystem

one enbwme ecific ri/rr’gof tke bilcyclic
r oup~ A~ ondedNi's ~NH
N sat’gHate or partNaIIy unsat ratq , and in aj\nore
\-s-pémﬂ C rrbo i ment th{s/NHng c ajhs one\or t

doubl e bon within the“ring of ich one doubl e bond
can be conmon to both rings, and the second ring of
the bicyclic ring systemis a saturated or an aromatic

g ng, in par@icular an aromatic ring such as a_penzene
ing. Preferfably, a nonogyclic ring@formed by
\N/ymwl%ps Q toget hef] with the CO whik¢ch
t hen cont Al , 5,6 7 ring grs andNa O
wic&—e stem c¥nt afhs 9 10(ri ng nber s.
ring N can be f d by Moups ang/ R2
together withHthe N-CO group is preferably a

nonocyclic ring system In one enbodi nent of the
pr esent invention t he ring whi ch can be fornmed by the

%oups R1
AN
N N ~N )J\

) u L.

rries

S

10
0 0 9
AN AN
- J\ NP s N Sy
S K/S U S &
L L, .
in which the bond via which the group is connected to the group A is depicted by a

15 line starting at a ring nitrogen atom, and which in part may also be named differently

as regards the indication of the saturation, for example as 3-oxo-2,3-dihydro-



and R2 together with the N-CO group which carries them
can contain, in addition tothe ring nitrogen atom
wheingogast of the N-CO group, one further het PCDEP1006005706
menber, i.e. one further ring heteroatom or heteroatom
group, which is chosen from,N, NR12 , O S, SO and SC2
and preferably is chosen ffOm NR12 , S, SO and SC2 and
m)re preferably is chosen fromNRl2 and S. |f the
terocycle fornmed by Rl and R2 and the N-CO g
[1 4]thmm:ﬁ ¥ 4 theceasenehgmoypsiipxeid4rdiny dsg-2bHEl Gl’fh'ﬁéme"' yl

ParticyldAf blBlatty uil BIcRESOhichashA HEEtdR? tidetfChRA AL K-cO

r ee
group whﬁfrecaxglb; tlgamdbﬁm d rnyg, is h‘,heeen froho QFoxcpazetldn?MaYll 2-oxo-
prertera two or th ree, nore arti c ar
pyrrolifhngt-yh goPRO-BPeBE - 8rY|at%v6’XPdhatq"é3éﬂr°8V” Pt 14} @rexo-dzepan-1-yl,
j it
5 2-oxo-HiRRELANIAN. 71, BERinokdfdrapicH-AT, 21dfofd 8)iaBobf1-y1, 2-

oxo-thizzoligha-yl, Bl-mg)-ﬁubrﬁmrprmlmm; yi 8o xo- 394-ddn/$ir<§%221-[5h4]ﬂhiagin-4-yl,
ogen at ons  whi.cC ese . If Rl and R2,
Le. froff e SronP R BRIt NS PHIS RS 0 | n for Ml as' |
and la which carries them forma ring, in one

enbodi nment of the invention they forma saturated or
@saturat nonocycl i@ 4-nmenberdd to 7-nmenb&ted ring,

exanple a nnnocycllc 5- menb er d or 6<endered
ng, to the nltrdgen om
—N_ bepng par of the N-CO group, an cpnt ai n jone fyrther

etero rin nber chose N, NRi2 , O S
SO and SQ2, V\/nerelnthe ring formed by Rl a and
10 the N-CO group which carries themcan be substituted
by one or nore identical or different substituents RS8.
Ether het%o ring menPers which are presentgin a

ng formed|jby R1 and t oget her th the N group
ich carri t hem a prefigr abl y cljosen ¥, 2, 0

N"andNB, e pM¥ferably from NRt&NMd™§. The grodp
\-N(/R2) R 1jn the\for ae | aiRd lja whicl results
if RL and t oget her “wi the N group whi

carries themforma ring, is nore preferably chosen
from 2-oxoazetidin- 1-yl, 2-oxo-pyrrolidin-1-yl,
Hoxo-piperidin-1-yl, 2-oxo-1 ,2-dihydropyridin-1-yl,

S

15 All the specified rings formed by R' and R? together with the N-CO group which
carries them can be substituted on carbon atoms by one or more identical or different
substituents R®, and/or can carry on a ring nitrogen atom which is not bonded to the
group A a group R'2, and/or can carry on a ring sulfur atom one or two oxo groups, to
give a substituted group as indicated above. As examples of such groups which are

20 substituted by an oxo group on a carbon atom or by one or two oxo groups on a
sulfur atom, and which can represent the group -N(R?-CO-R" in the formulae | and la
and in which the bond via which the group is connected to the group A is depicted by

a line starting at a ring nitrogen atom, the groups 2,5-dioxo-pyrrolidin-1-yl, 2,6-dioxo-
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2- oxo0- azepan-1-yl, 2-oxo-im dazolidin-1-yl,

2- oxo- hexahydr opyri m di n-1-yl, 2-oxo-1 ,2-
walRdvgmope/ri m di n- 1-yl, 2-oxo-pi perazin-1-yl, PCDER2PE005706

, 3] di azepan-1-yl, 2-oxo- [ 1 ,4]diazepan-1-yl,

7-o0xo-[1 ,4]diazepan-1-y|,3%-oxo-oxazolidin-3-yl,

2-o0xo0- [ 1 ,3]oxazinan-3-ylY; 2-o0xo0-[1

, 3] oxazepan- 3-yl, 3-oxo-norpholin-4-yl, 3-oxo- [ 1

oxazepan-4-yl, 5-oxo-[1 , 4] oxazepan- 4-

B
piperidiny. 2iRrdigypiimidazaligin- 141, Ae-digxorhexs hysiraey i tyyl, 2.4-
dioxo MR SIS rforprof o R @ iohorgnotin-a.

may be fhéritioneep he- grogpsasfdhé fellowihd foridilaeazepan- 4-yl, i.e.
fromthe groups depicted in the following formulae in
whi ch the bond via which the group is connected to the
groupOAis depi ct by a line starting at gyring
nitrogen atom andjwhich in pgt nmay alsoﬂi\namad

ds the indication of

| e as~oxoNP, 3-d thydr

in-4-yl_lin the case of droup

3- QY0- 3, 4- di h@dr o- [1 ,4]vAiazin-4-yO” Particularly

pr&erably the group which@esults if RL and R2

together with the N-CO group which carries themforma
ring, is chosen from 2-oxo-azetidin-1-yl,
2-oxopyrrolidin- 1-yl, 2-oxo-pipgyidin-1-yl, 2-oxo-

1, 2-dithydropyrid iff-1-yl, 2-oxo-drepan-1-yl,

2- oxo4{ m dazold di -yl ~

2-o ahydro rimdin-l-yI,NZ-ox -[1

, 3] d\ az¢pan- 1-yl 2-4§)xo-t hi az&\iaﬂg-—_e@yl ,

3- ox%-t ﬁi onor phol ™M<2A2yh, 3- oxo- 374-\i hydro-2H[ 1

,4Qhiazin-4-yl, i.e. fromthe group@depi cted in the
following fornmulae. Al the specified rings formed by
R1 and R2 together with the N-CO group which carries

which Ikgﬁ@Il?b%n?@(f(;srtﬁ%g?ta{otdiﬁcﬁ%sllg%ncéérBBH a%r&g?o;};%rﬁﬁﬁnﬂ{arﬁr@érﬂical or

entica ferent bstituents or c
differentsulystituersts R%andfot cayearrgtorna vihg atitrogematorhs mdhéch tsonot

, d : '
bondet {5 e SERHAGHETGHE Rio 260 bl Al sUEAtS afouss fn e
compSUHtdfiigirR@aB AN 1S chR %%Sgnﬁhqgﬁton%ri@f@%[ f5r dample as

such groups which are substituted by an oxo group on a
a 2,5-dihydroxypyrooh byl grouprio tbe case of te griediexoepyreolidin-l i group, as

a 2.5-FhideaIiRep Sy Slaa RIFE RS o o o BioaOtiBiidazanan- v
group VéH #d1a 'shm{)cgbm ,1-gic@PP 8cdiRgdrio] 1t AehigziatsryFPgriotip in the case of

depicted )
the 1,1,3-trioxo-thiomorpholin-4-yl group.

If R" and R? do not form a ring together with the N-CO group which carries them, they
preferably are independently of each other chosen from (C4-C,)-alkyl, (C3-C-)-
cycloalkyl-C,Hzn-, phenyl-C,H2,- and heteroaryl-CnH2,-, more preferably from (C4-Cy)-
alkyl, (C3-C7)-cycloalkyl-, phenyl, phenyl-CH,-, heteroaryl and heteroaryl-CH-,
particularly preferably from (C4-C4)-alkyl, (C3-C7)-cycloalkyl-, phenyl- and heteroaryl-,
and in each case R? can in addition be hydrogen, wherein the groups (C4-C,)-alkyl
and (C;-C;)-cycloalkyl can both be substituted by one or more identical or different
substituents R°, and the groups phenyl and heteroaryl can both be substituted by one
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a line starting at a ring nitrogen atom the groups
2,5-di oxo-pyrrolidin-1-yl, 2,6-di oxopiperidin-1-yl,
wWQ2®7M0x©- i m dazol i din-1-yl, PCT/EP2006/005706
2, 6- di oxo- hexahydropyrlnldln i - 2, 4-
di oxo- t hi azol i di n- 3- yl, % dIOXO thlonDrpholln 4-yl
and 1,1 ,3-trioxo- thlonnrp Jlln 4-yl may be nenti oned,
i.e. groups of the follow ng formul ae, which can al
be substituted additionally_on carbon.,atons by one

or morgddentical er diffarent substituenda iR s itk and Bido met faﬁa/ebfma &Pgether
with th%"’}[l rG/O %o%WH“& Eéﬁfe%%ggnﬁgrg gﬁ & & Ctﬁ&i %g'ﬂ ot rfé %gnt)fﬁventlon

Zis rgrjmgm amd Riids defined adSndxi:afedr IfilR%i8 dn akdnylagroopmrbm alkynyl
ent in tautoneric forng, for exanple as
group, ZOFS ?hl}’dhﬁwb‘?ﬂqrbﬁtoln VP"MF‘S@ isrhqtHa C@&é’@a@P"thH‘ a double

|
bond c%t@p%i % gé{/ Ir;%laf aég y]th¥ r\lt%gg%i'Pato?ﬁ céhrglngaselsor%ott%néectly

bonded t6-adtarkon iatdran @n aikentrbug 100 atkynyt grsipawbichyisl partyofia
dlhydro [1,4]thiazin-4-yl group in the

d°“bl%é‘§’éd 8f8{pﬁ%%f , 3-trioxo-thi onor pholin-4-yl group. If
Rl and R2 do not forma ring together with the N-CO

group which carries them they refergbly are
In the comppunde of the formeda ha thengrouph dt'eand Ropréferalay are

indepe g EE P LI gkl Tl NG Pkl o)

alkyny8!(RY1G,){cy8log -QAHZrQabhéhyer,M}ﬁndhd hléf&ﬁﬁl’yl-@;lﬂ-bn-,, and R? can in
het eroaryl and heteroaryl - rticul

additioy ke bydisiggn; whereintoe «grgmn@(& @ersa@?b (Gy@vbﬁvwwlkyl (C3-Ce)-
alkeny? gﬁa)(bén 6@%"{}’?\3?58 E}flb&s%‘ﬁtdtgﬂ %@%e%ﬁ%g@ Eﬁeemllcép?r different

erei n the’groups
substl'@edts( R3- aﬁﬂ theygﬂoupb IGHH.¢ 8an @iithe debstitbteti byudesl obynareedentlcal

nore jdenti or. different subst nts
or diffqrgt BHRBucTHA ﬁearﬁ@nmélyefla%@yﬂ (B iaiyicand all Bhenyl groups
t
o T80 Bl RSO Sl v
substlﬂuegtﬂR r wth the N-CO group which carries them in

1 Qn‘ood nent... o0 resent vention, R2 i_.s _hydrogen
or R' iHEREAE R itee N GO odp el Faiesd oo, S fHeroered
to 10-RE/ibRréd, MBnatydiieYdr LIEWIiR, sﬁh%t@ﬂdﬁ'dﬁsﬁhﬁaféd fi I?Whlch in

at om carryi ng is not in coqry ugation with ou

additigsotedthermring nigfpgen @tem heiag paprafitbe MCEP grmlmucandzgmﬁam one or
wo ohEFHERHS KTk Pohe e e SrPAIabebR i AR 0.
SO an@as 0, whic¢h can be identical or different, with the proviso that two ring
members from the series O, S, SO and SO, cannot be present in adjacent ring
positions, wherein the ring formed by R' and R? and the N-CO group which carries
them can be substituted by one or more identical or different substituents R®.

Particularly preferably, in the compounds of the formula la the groups R'and R? are
chosen from (C4-Cy4)-alkyl, (C3-C;)-cycloalkyl-CnH2,-, phenyl-CHz,- and heteroaryl-
CnH2n-, and R? can in addition be hydrogen, wherein the groups (C+-C4)-alkyl and
(C3-Cy)-cycloalkyl can both be substituted by one or more identical or different
substituents R®, and all phenyl groups and heteroaryl groups can be substituted by
one or more identical or different substituents R,
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doubl e bond or triple bond. In the conpounds of the
formula la the groups RL and R2 preferably are

w0 pependent | y of each other chosen from (G - QCT/EP2006/005706
6) -al kyl, (C3-C6)-al kenyl, (C3-C6)- alkynyl,
(C3-C7)-cycl oal kyl -C nHQn-3 phenyl - C nH2n- and
heteroaryl -C nH2n-, and R2 gan in addition be
hydrogen wherei n t he groups (G -C 6)-al kyl,

] gé% cloalh% (C3-C6) - al kenyl and

orR amdsR gafhey mjih therNGO aselr whish catries themy fiermpa 4ratesnbered

to 7- ml&ﬁﬁ}%ﬂé& %oﬂﬁ?fdofcf §£t§?%te§q$ s%’t{?rg{ecﬁ 8 whicth tﬁ%d?ft%“% the

can a €' SU 8he ord ¥ore i'd
ring mm(sjg@thfArc;m Q{éf(ngSpbﬁtdgth!efi PLG%@I@FJQU chn @nmfdng@Eerfartbedhetero ring
a a en roups and heteroa
membgf mgerbfaﬂmdﬁ NRS105c SB #3d S5, wiereindhe dbar ouaed gy R' and
fiarcent o
ant{thfe ] %gr?%ﬁ%i V\ﬂ‘r‘ Eﬁltr%gffrﬂ}egg&%rﬁ@e% ?gﬁ?trj{t%& 5 %tngeér rWBFeh
|dent|caboﬂd|ffeeerﬁeswdtltum¢m51§cl ic or bicyclic, sat urat ed or

unsaturated ring which, in addition to the ring
nitrogen atom being part of the N-CO group, can

=] & I
i the EATLBLAEE LR chIB L g [SRasathgiaoe y oo

group mh/\cma:llasctlaernbprefea’qu form ad-nehibaredtto 7\Mntembefed

monodyef Shuigb ot HRs Bl ME s BN FPRI6 BT piitog?R atom

being M@ﬂfoﬂﬁé Nh@orgr@mf eamedntiin Bhe #ndhé&Rhéetefo hhg nhé:ﬁ@er chosen
from E oup which carries them can be substitute e or

; Pe$ iK2RNESQ3, fvlmr@m the ning farmssk by and 4 R and the
N-CO E%J%Y?:chﬁaé%fﬂgé gﬁ%t\g%nyl:ae hﬂ‘%ﬁtﬁ@te@?ﬂ?%@ gz rr;r?ére |E§rat8al ar

differed) sabdtiglenté & C7) - cycl oal kyl - C nH2n- , phenyl - C nH2n-

and heteroaryl- CnH2n- , and R2 can in addition be
hydr ogen, wherein the groups (G - C 4) -al kyl and

In one(e(l?fb&?lhw it Cgrf’é b@sg?nﬂhv*éﬂmn bt‘ﬁe Eé RItGH RY |rPg'Feaftfmpounds

more | erent subs ents R6,
of formuhaey langdrlatogetiret with theoNrcytD g;oupwmmanatresshmem ifonh -

membBiee i1 maRb S SIS By BT b6l tea i
which,GAaddffon! faaRk rfn@r Iﬁ‘i’trégén ey part of the N-CO group, can contain
one or two further hetero ring members chosen from N, NR'?, O, S, SO and SO,
which can be identical or different, with the proviso that two ring members from the
series O, S, SO and SO, cannot be present in adjacent ring positions, wherein the
ring formed by R and R? and the N-CO group which carries them can be substituted
by one or more identical or different substituents R®, and wherein preferred features
of this embodiment are those outlined above. For example, in a preferred feature of
this embodiment the ring formed by R' and R? together with the N-CO group which
carries them is a saturated or unsaturated, monocyclic 4-membered to 7-membered
ring, for example a 5-membered or 6-membered ring, which, in addition to the ring
nitrogen atom being part of the N-CO group, can contain one further hetero ring
member which is preferably chosen from NR'?, O and S, more preferably from NR'?
and S, and which can be substituted, for example, by an oxo group on a carbon

atom. In one embodiment of the present invention the ring formed by R' and R? and
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to 7-nmenbered, nonocyclic, saturated or unsaturated

ring which, in addition to the ring nitrogen atom
woheingogast of the N-CO group, can contai n oneP¢UEPI86/005706

hetero ring nmenber chosen fromN, NR12 , O S, SO and

SQ2, vvhereintheringforn§ by RL and R2 and the N CO

group which carries themc be substituted by one or

m)re identical or different substituents R8. In t he

npounds of the fornmula | the groups Rl and

the N- PQgsrtqv@rwmchwaw@s memd@eémtmntﬁm @afprth@ghemqrmg member in
f
aditioff © (R Htrdocrt B v B EL1 e NGO RBLE whors im this

embodinhéint thenring cahdikewisg e substitoteat asrindéicatgdpart of the
N- CO group, can contain one further hetero ring nenber
chosen fromN, NR12 , O S, SO and SO2, wherein the

In the E&M oﬁﬁ&%@'tl@’f(ﬁ%e Su@ﬁ@%@#@%&r@@r%?%‘ggmmm phenyl,

carries them can one 0
naphthalemyl iacdl heteradirylf whiehtcasalklbé substitateBby bne @menore identical or

differepES e uights Gpann 4TS PaRsRul G Cr g (G G dlinery-TErca)
alkyl-, ‘(‘DI-‘I Wdﬁ@o%uﬁ%w WHRCH\BA S Be“s%'b%tltﬁéﬁed B§ Bnef & Mbre flaorine atoms,
to 10-menbered, nonocyclic or bicyclic,

(Cs- Czé-@!hﬂ%ﬂ&ﬁiﬂow whieheean be substitatediby one drmergdfiuaring atoms, (C:-

Coy-aiyfefcalfor o120 TRy AR PG s WMRlfE ARG -2

COth@stJaﬂm)bsowerz di(@- @4) ﬁﬂﬂ%lﬁm%@amr@'ﬂ (@-08-

tical or different, roviso that two rin

alkyl)an‘éﬁﬁ‘éa@oﬂv'onﬁ(@hr&%-@nlhywma@onﬂo Odiias $iN peF 3, H2NSO,-

and (RS S04 uA el BferBBR\ BB PBW?%‘%ZF? olfferent
substitubats claosdnefromttiogen,4C 15 ) eyl ofC rORealkylory (CalC pialkyl-, OH.
o R PRt o B e AR 1
alkylef&flo@(ﬁrﬂmhecad Be%uBéﬁ’tﬁf‘éd B ofw@fgrtl'ﬁ reotfludrHeSat%WQCmi‘f‘})

he ring forned by t oget er W t
alkylmgrctamo vNH@,r(Caaﬁix)raﬂsylaHEm | di((6 1<)l anioo, ((C1-Ca)-alkyl)-

CONH: "G4 A &y TRR RS ity (RITRE ) Sl fardin R AT ((C1-Ca)-
alkyloxy)carbonyl-, COOH, CONH_, CN, CF3, HoNSO;- and (C4-Cy)-alkyl-SO»-.
Particularly preferably the group R in the compounds of the formulae | and la is
chosen from phenyl, naphthalenyl and heteroaryl, and preferably is a phenyl group or
heteroaryl group and more preferably is a phenyl group, which groups can all be
substituted by one or more identical or different substituents which are chosen from
halogen, (C1-C,)-alkyl, (C4-C4)-alkyloxy-(C1-C5)-alkyl-, (C1-C4)-alkyloxy which can be
substituted by one or more fluorine atoms, (C4-C4)-alkylmercapto, (C4-C4)-alkylamino,
di((C4-C4)-alkyl)amino, CONH_, CN, CF3 and (C+-C,)-alkyl-SO,-. A heteroaryl group
representing R® is preferably chosen from pyridinyl, quinolinyl, thiophenyl, isoxazolyl
and pyrimidinyl, more preferably from pyridinyl, pyrimidinyl, isoxazolyl and thiophenyl,
and is thiophenyl in one embodiment of the invention, which groups can all be
substituted as indicated. Preferably the optional substituents on the group R® are
chosen from halogen, (C1-Cy4)-alkyl, (C1-C4)-alkyloxy which can be substituted by one
or more fluorine atoms, and CF3, more preferably from halogen and (C4-C,)-alkyl.
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ring, for exanple a 5-nenbered or 6-nenbered ring,
which, in addition to the ring nitrogen atom bei ng
W@ 2007/0624¢ he N- CO group, can contain one furt hhBCT/RRI086/005706
ring menber which is preferably chosen fromNR12 , O
and S, nore preferably fro§hNR12 and S, and which can
be substituted, for exanpl by an oxo group on a
carbon atom |In one enbodlnent of the present

i nvention the,ring fornmed by Rl and R2 andthe N-CO
Particyjady, prefarably Riis pedherybaraupeshishicandbe substiutad by,epe or more

|dent|c\%ﬁ6re{iﬁfe|:érﬂ L{B@ﬂ@%tnﬁé Wﬁ%%’r%psteﬂ Vﬁ@ﬁ(ﬂ%léﬁ%ﬂ?& J8ikyl and

CFa. Eepbadllyrpréfetaﬂﬂy Ry agtieryl §enipswhich is sobstitutéd Uy @he or more
In the conp oundégof the formula la t

Identlcgl %9'% r?@tﬁ?ﬁ@?t@ﬂ&%wom M halggepéems and (Cr- 54)-alkyl
group éubghhﬂguﬂ}?ﬁ%ﬁmloﬁﬁéed’@ﬁ%yhhlgglhé'%t&ﬁ\% Ald h)?lgroups and ethyl

titute one or noré identical
groupss Wophenylgnosp cémeeenﬁmg)ﬁ hepoafergbly @subsﬁbutedi phenyl group. In a

substifyfed. gigibay e FUMbEE A SbLiuehts Arplasbl 1 fBemardhise. four or
five, mioré! BrefBpaLsy Qﬁé M@th@ezér@ukyﬂaﬁﬂgmbﬂ bré@r&ﬁl&%’é,ﬁﬁoor three,

substituted by one or nore fluorine atons _ .
more narylcuiardy prefecalyly onenHtyvo( T onB ¢)nmmmemmﬁthe preseat ingention

the orétls & [ pIBRREIE bR () BHER AP A skl group, and

in anofHeEEntBodimehk yf %@n'hvéﬁt@drb rogB\IRQS a monocgcllc |_arougzl e.a

4) - al kyl oxy) car bony

phenybgioup@r@ epengekelic fwgroarybgf@unoqu exaarle thjeny) gsrkp. @nd in

anoth%rﬁ%ﬂé%m(r{é%?béjr n_vgmérﬁ ?@?%f%ébmx%yﬁ%@ﬁﬁﬁlenwg?oup ora
monodicli2 hetdrssihd gradp, fOCexdpaplead khieoylygrobp cwhemnalbthese groups can
oo s e e bl I B30 i s rou
in the E‘§M§6EH§% %f ﬁ?’for ?Za %ﬁ\%’sbﬁ %9& P?Eﬂthaﬂé’n)ﬁ:and
heteroajyl athigt fan @ibite- sulsstityted t®4c)nabkmo)rarlﬂe1umi bodifferent

substityEis AL IO A Caalks, (GrEodlbylonpGats)alky™- OH,

(01-06%1@|&y@hiehlca$me sub&ﬂutédcw éhé)br mﬁ&%eﬂmin\é étbﬁwsgr(@mg,)-

i'n t ecorrpoundso he fornulae | and la is chosen
alkylenediexywbion cambpﬁuhatlteltgd by eaertraegflyorinesatoms, (C1-Ce)-

alkylmBF&EIeE5 ARHY, (S -Eo)ARNEMiSS BHRC'Co)-alkyl)amino, ((Cs-Ce)-alkyl)-
CONH-, di((C+-Ce¢)-alkyl)aminocarbonyl-, ((C1-Cg)-alkyl)aminocarbonyl-, ((C4-Cs)-
alkyloxy)carbonyl-, COOH, CONHy, CN, CFs, ((C1-C)-alkyl)NHSO5-, di((C1-Ce)-
alky)NSO-, H;NSO,- and (C+-Ce)-alkyl-SO,-.

In the compounds of the formula la the group R* is preferably chosen from (C1-Ca)-
alkyl and fluorine. Particularly preferably the group R* in the compounds of the
formulae | and la is chosen from methyl and fluorine, and especially preferably R* is
fluorine. The total number of substituents R* in a substituted group A, which in
general can be one, two, three, four, five or six, is preferably one, two, three or four,
more preferably one or two.
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heteroaryl group and nore preferably is a phenyl
group, which groups can all be substituted by one or
worerg/odtent i cal or different substituents whi CPCEER2006/005706
chosen from hal ogen, (d-C 4)-al kyl,
(C1-CA4)-al kyl oxy-(C 1-C2) - %kyl-, (d-C 4)-al kyl oxy
whi ch can be substituted by“one or nore fluorine
atons (G -C 4)- alkylnercapto (G -C 4)-al kyl am no
(G -C 4)-al kyl)am no, H2,. CN, CF3 and (d-C
In the qqmapuws r@formulawlawpy p Ryvis psefesablyshesen gram halogen,

(C1-C4 -%ﬁjggh(éﬁy o4 Z-g(]fypz %prr | m(gq-l('."‘,‘;;)l%llll;%%éf which can be
substitotesf by abé;orfm@m flyorind atpms, m&ﬁ-lOIb-@IkWheromaﬂHb WIC1204)-

alkylaminoo B CrC AR a A e -tk DRt e

Pyef | b
aIkyI)ahﬂHbé?rR@Hgl- e -%Z%\@l)‘aﬁﬁﬂsﬁ%rbaﬂﬂ (@J gj ) bﬂg@@ &tobh§I-, 5
COOI—(, GOI@H&)CNI KH:@and (@y-Ch)-allpl- S@zs lﬂmtlc:ulatlyeprefyrahlystlm group R

e RIS Pl CH B R, B U B, o
Ca)-alk I-allil IDUOHME &, F-alkyRskySkiieh icdant s iystRiRdPBy one or
r%?)g | e or di f?-

_ |ca erent substltuents whi ch are
more fummeratomnx((aa&belkylmejcactm)ma& K{h-CGaraaligramino, di((C+-Ca)-

a2 G Carc RO KoNPLGRE B ork] P eyl 5D2-, more

partucuﬂé#*l&sf)téfél@blysfrémﬁgéﬁ 0m1h©k)0élﬁ¥l #POF 3 BshddialyCpreferably the
r

groups, in particular om fl uorine atons

group & th@ecqumgnds@f ha fogmulass! and |Q3§H:JnSU@|SBtH§§d opsubstituted
by oneDEPH%}? Q{e%EBaLenyﬁé su%sﬁ%}:ehﬁs @ﬁ&{e@{ ﬁ{?rlné’ﬂtﬁmne chprine,

subst gr oup a sub
methytmd CFgpierparticslab fiuotine rdHonineard alethyi, ioroas)mmplm‘luonne

ree, four or five, nore ef er abl
subst'wentso@nd TPara eeRRciRly PisierRB-Ihe,dTEHE Hekib uaﬁumte[?d The

numbééFﬁﬁ%gB@ﬁMeﬁf& RE| \Mhi@ﬁed‘r@ rﬁfi‘@&é(ntcﬂ??a %Db&ﬁfgt%dr gup R3etl, gr%ferably

I ment he present invention t
is onectrd) dlergel ardoyr, anpre preferablypdeetwogordbpeen padticularly preferably
apht hal e i n_anot her enbodi nent of the

one of, emqurP%‘élﬂﬁaﬁgbefaﬂ?%l% ®R€monocyclic group, i.e. a

phenyl group or a nnnocycllc het eroaryl group, for
exanpl e a thienyl rou and |n anot her enbodi nent of
In the camporndsof tie REm KPUPdR bisppreterablyrrhagearftam fluorine,

on, 8. DRSS OHAEE, A AR -
alkyl)-CONH-, di((C1- C4) alkyl)aminocarbonyl-, ((C4-C4)-alkyloxy)carbonyl-, COOH,
CONH,, CN and CF3. Particularly preferably the group R® in the compounds of the
formulae | and la is chosen from fluorine, (C4-C4)-alkyloxy, di((C4-C4)-alkyl)amino,
((C1-C4)-alkyl)-CONH-, di((C4-C4)-alkyl)aminocarbonyl-, ((C1-C4)-alkyloxy)carbonyl-,
COOH and CF3, more particularly preferably from fluorine, ((C1-Ca4)-
alkyloxy)carbonyl- and COOH, especially preferably from ((C1-C4)-alkyloxy)carbonyl-
and COOH. The number of substituents R® preferably is one, two or three, more
preferably one or two, particularly preferably one.

In the compounds of the formula la the group R’ is preferably chosen from halogen,
(C1-C4)-alkyl, (C1-Cy)-alkyloxy-(C+-Cy)-alkyl-, OH, (C1-C4)-alkyloxy which can be
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be substituted as indicated. In one enbodi nent of the

present invention the group R3 in the conpounds of the
WO 2044 a i s chosen from phenyl, napht hal enyPCEHRB2006/005706

het eroaryl which can all be substituted by one or nore

identical or different subé%ltuents chosen from

hal ogen, (G -C 6)-al kyl C 6)-al kyloxy-(G -C

6)-alkyl-, OH, (G -C J-al kyI oxy whi ch can be

substituted by one or nore fluorine atons

SUbSHiGaY bl 9B, BP0 T TEsionES. SGndia) BlldenaounBhish o4 be

substif} lté’défuk %ﬁgfﬂdrﬁﬂﬁre ﬁl& 8% %f gs?é ng{/tF“? %‘;ﬂh&l@er% . Igﬁ'z, €4-C)-
alkylara)nogldm)-c4);w)ammcs t(EC £E1)-alky) BONHS Ai(tOATL)-,
a|ky|)a§1§igpa§bg}'yg‘ c&ﬁg@y@%%Régér@g%)(ccg\'ﬁ'@s@@c%ﬁ%bnw-
COOHLW end dF%‘f §%4 -auk WP@ferably the

e formula la the rou i s pre era
group Rﬁm meﬂ,):orr@bhy\ds @lﬁmhet fqnmulaml amdia mcth@ereryfrgmdiadom WC1-Cy)-

alky, (G CAARoRY (i el AR o ACar s iapawBiagEears pf pbshuted

by onePbeindr&Aliriféd atsm$| @ LCHealkyl Eﬁe&i@&?'wfﬂéﬁ"@ﬁh bRf substltuted by
substituents R4 in a substituted grou whi

one orgBuAes ﬁmormams; erHz t(fo Cﬁwleéamm;rdlf Cnﬁ)@iky@ammo,s((& Ca)-
alkyl)-EORIE! LONHONEN, L2 &d“{Jc%ng’)r?lR?l 6 0p TP SrepSHEARY Preferably
from hgrogem R5,-Csg)- an«yf ENHQl(EHﬂw-wfylémﬂm tma«@g@z) a(kg_laﬁ?nno (éC1 Caq)-
al kyl C 4)-al kyl oxy-(C 1-C2)-al k

alkyl)- Q J‘Hﬁwm%@smmw'%lahpr@ée@ﬁbswmlwn@c lesing; mﬁslmé NH: and
CFa. Tiw% Hal?‘n&n%ﬁ% L%(Ht @kgl%{lygﬁlf)ﬁ@pﬁﬁ éh'}% ol fdur ndle
preferdh)ly a:lnley two Gmmee da(h@dmlyébrefeibbbyl ()rmrmntvmrrbowﬂ)amcularly

é C 4)-al kyl )am nocar bonyl -, ((C -
prefer é'yéﬁnﬁyl oxy) car bonyl -, COOH, CONH2, CN CF3 and (O

C4)-al kyl -SO2- . Particularly preferably the group R5

in the conpounds of the fornulae | and la is chosen
In the tompotiate géthe foonuta 1y thel grpup R'Gs-preferablyighasen-fiam dalogen,

(CrCEull K Ay iR M N v ARG ke, (C1-Co-
alkyloﬂ/)ﬁ@ﬂ _GY)-aRyica0H) oxbH -CHlalkyibky WHidth adh e substifuted By one or
more fluorine atoms, (C-Cy)-alkylenedioxy which can be substituted by one or more
fluorine atoms, (C1-C4)-alkylmercapto, NH;, (C4-C,)-alkylamino, di((C4-Cy)-
alkyl)amino, ((C1-C4)-alkyl)-CONH-, di((C1-C4)-alkyl)aminocarbonyl-, ((C4-Cs)-
alkyl)aminocarbonyl-, ((C1-Cs4)-alkyloxy)carbonyl-, COOH, CONH,, CN, CF3, H;NSO,-
and (C4-Cy)-alkyl-SO,-, wherein all phenyl groups and heteroaryl groups can
independently of each other be substituted by one ore more identical or different
substituents chosen from halogen, (C1-C,4)-alkyl, CF3 and (C4-C,)-alkyloxy.
Particularly preferably the group R® in the compounds of the formulae | and la is
chosen from halogen, (C1-C,4)-alkyl, phenyl-C,Haz,-, heteroaryl-CpHap,-, (C1-C4)-
alkyloxy-(C4-C3)-alkyl-, OH, oxo, (C-C4)-alkyloxy which can be substituted by one or
more fluorine atoms, (C4-Cy)-alkylenedioxy which can be substituted by one or more
fluorine atoms, (C4-C4)-alkylmercapto, (C1-Cs)-alkylamino, di((C4-C4)-alkyl)amino,
((C1-Ca4)-alkyl)-CONH-, di((C1-C4)-alkyl)aminocarbonyl-, ((C1-C,)-alkyloxy)carbonyl-,
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al kyl)am no, ((Cr C4)-al kyl)-CONH, CONH2, CN, CF3 and
(G-C4)-alkyl-SQ2- , nore particularly preferably

wo cwmobekogen, (G -C 4)-al kyl and CF3. Especi aPCHEP2006/005706
preferably the group Het in the conpounds of the
formulae | and la is unsub ituted or substituted by
one or nore identical or d ferent substituents chosen
fromfluorine, chlorine, methyl and CF3, in particular
fluorine, chlorine and nmethyl, for exanple fluorine

CONHg, 68 and, G swheredn @l inhesy harousiandheterrannl grours c@Moup
mdepé\mtegkl ¥ of @ﬁgﬁ%ﬁﬁér%eegubsﬂs? Qt‘rlfq)gﬁe gf'% frg)ﬁ%t#_éﬂg{%'i Br Bitferent

are pr esent on a ute
subst|uueafse¢r&i§ey1 fr@nmmogéchmtu)@kaF@and (Gq»m)mlqﬂ@ryamnqre

two or th gy ticular efefr one or t
particulEPisipplLING ITpUpIE] o BBICTRARINdS TR FoERBa  Rada is
chosef fidn RaMBde (G- EhPa RL Y85 gw%@1§§@(glyl9,%,f(69-@4)-
alkyloxd) whickydametve ’apbsnthtdaicx ByCon€ o4)ne11ekf1do)‘ijmei atoms( (CLCH) -

aIkerQﬁcJ( Mv%ﬁadhp%%ﬁgﬁtltutq%ﬂ' am fe 0. bon%lp_g‘is Q& C‘S

alkylmBPéédtGU(*T(@!{ Lo -Bﬂ@f)%@NH’- HR?CQCQ)JBIK athdé?bGn%ﬂDQH&@%,

orrru ae’l’ and la I's chosen from fl uorine,

especially pcefeyabiy krpmahglogen( (Gi-Ca)-alkykiokgl (GrCapalkylogy vehich can be

substnt%eda L@’)&}: oglrwr f)wa ﬁ'&%tgﬁ'ﬁ) n%%q)ﬁﬁfn%piéc?%&y é}referably from

halogd@ﬁr(mim )-alkyy, dxoedred et:h;ﬂg,ysﬁbsatlimématorrz‘l1 Waich(4re pr@séhtln a non-
car bonyl - and especgally pr ef er abl

aromaﬂﬁ dswg(loﬁe betgroayq@ rf@rmct By %randaﬁ teggther with the ﬁé@p group
which 85rr%lé*}ﬁ5ht E%ﬁlcﬁﬁaﬂﬁ?ﬂghﬂaw alr:'t% |c§ﬂ % Yi%p?eégtl\ﬁ] 'tg? group, for
exammeam alnmntmmrmmndsydfc hétero‘ovcmjbanbd txyHé gnowa tBgether

with th@d,\l (ESE@%&H? | p&;r}; e(r@p y@ réglfﬁqﬁp'lcég?) aﬁ@ (@3- % -cycloalkyl-
4 {

o PR MR L CEIBN ORI O v

NH;, (EyHEx)-alkyiadinoy d&((@rﬁm)—atklyeamlmmande((@t Easalkyl)-CONH-, more

| - C- k c 0,~ N 4 Kk
prefergily (@ &iy-Cal BV Qf%p-r%)-cefe@(a@vlrﬁ by PhEdHRER vt hterory-
CnH2q 4énd ékg,yﬁérﬂﬂﬂjlﬁﬂQWr@@Fdﬁly frdn6 @31 3-a|kyl and oxo, wherein all phenyl
-al kyl) am nocar bonyl ((a i -al kyl oxy) car bonyl -
groups and heteroaryl groups can mdependently of each other be substitited by one -
ore more identical or different substituents chosen from halogen, (C1-C,)-alkyl, CF3
and (C4-C.)-alkyloxy. The number of substituents R® preferably is one, two, three,
four or five, more preferably one, two, three or four, particularly preferably one, two or

three, more particularly preferably one or two.

In the compounds of the formula la the group R'! is preferably chosen from
hydrogen, (C4-C,4)-alkyl and ((C1-C4)-alkyl)-CO-. Particularly preferably the group R
in the compounds of the formulae | and la is chosen from hydrogen and (C1-C,)-alkyl,
more particularly preferably from hydrogen and methyl. Especially preferably R"is
hydrogen.
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COOH, CONH2, CN, CF3, H2NS®2- and (G -C4)-al kyl - SO2-
Particularly preferably the group R7 in the conpounds
w@Rooreniormul ae | and la is chosen from hal ogeCI/EPI006/@5706
4)- alkyl, (CG-C 4)-al kyloxy-(C-C 2)-alkyl-, OH (CC
4) - al kyl oxy which can be S%Estitut ed by one or nore
fluorine atons, (C -C 2)-alKyl enedi oxy which can be
substltuted by one or nore quorlne at ons, NH2 (G-C
Iklamno G -C 4)-al kyl) am no,

In the apwpynémﬁt font 1 laie @reapdtd s eref@rag(ly ghmn som

hydrogBH, SCREL)-afit 1C @5'6?/&@ -Gk BRBAPKCT Mot Heteroaryl-Coban-
(CrCAB0CYE, )by GonkyeLrHal ED-) pRENHC rima neteroary
Coan D {05k and Bhea e Rhaisiar Al ahay

groupé §n6’ 'ﬁ%terb I ﬁ :9'? b ¥bsti %fb? ro‘ﬁﬁeérembbé ﬂ%ﬁtlcél"& different

hree, y pre y’ one or
substltpants chosenl fyorprha“legeml(%m -alkyd, @Eeandr(ﬁ@*ﬁudfallqﬂoxme

Panlcﬂgqlﬁgéﬁer%%%gmu ||n(t prefp%%kég‘i%”ormﬁland lais
choser@'ﬁ%ﬂ')(hy@'_bgé g;1 b@j—avks)ar(ag @Wﬁ?eloalke/(@ W HG- ;1@(01 ‘1) all§/yl) -CO-,

| oX
(Cs-Cﬁvlﬁ?thali(d bd2sC t((CutC‘ed aﬂwleeC&- amdrphenyu&nl-heO CO-, more

pric RSB ARORR E: b RS e BB

Cy)-al A OGQCa,Q)lﬁ)icyfiild’adkﬁfGMn Gﬂ)(o &Rt (C AC3)-akyly O- @O Hhespecially
preferaply 5r|q@hygriqg¢@@ gﬁ;bgng,{a[kyl @r@é;,(@ -fy)-cycloalkyl-CyHzq-, more

espec ) HOREILRRRR APogen LIS-Clr A BN SHRIMEp of the

present mu&m‘rt-nrthelgropﬂmﬁﬁﬂs hydrogenand het eroaryl groups can
i ndependently of each other be substituted by one ore
nore identical or different substituents chosen from

In the Bé‘i‘h?%ﬁﬁds oftneFbmahaey | an@Fégtrﬂ{‘groﬁjQ RC lé)p‘rﬁl’eﬁﬁl Hﬁosen from

icularly preferably the group R8 in't ound
hydrogsn amré((EﬁCnijanI anchmbrepreferably feom thydnoderi and methy; - C
C

paric o ot Bl e, 1 ST L THn (O

4) - al kyl oxy which can be substituted by one or
In the compounds of the formula la a heteroaryl group is preferably a 5-membered or
6-membered, monocyclic aromatic group which contains one, two or three identical
or different hetero ring members chosen from N, NR'®, O and S. Particularly
preferably a heteroaryl group in the compounds of the formulae | and la is a 5-
membered or 6-membered, monocyclic aromatic group which contains one or two
identical or different hetero ring members chosen from N, NR', O and S.

In the compounds of the formula la the number n is preferably 0, 1 or 2, wherein all
numbers n are independent of each other and can be identical or different.
Particularly preferably the number n in the compounds of the formulae | and la is 0 or
1, wherein all numbers n are independent of each other and can be identical or
different. An example of the group phenyl-CnHz,- in which the number nis 1 is the
benzyl group (= phenyl-CH5-).
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nore fluorine atons, (G -C 2)-al kyl enedi oxy whi ch can

be substituted by one or nore fluorine atons, (G -C
waeoabbozksrer capt o, (G -C 4)-al kyl am no, di (( G PC/EP2006/005706

4)-al kyl )am no, ((Cr C4)- aI kyl)-CONH-, di((C-C

4) - al kyl ) am nocar bonyl - h?

4) - al kyl oxy) car bonyl - CC]\I , CN and CF3, wherein all

phenyl groups and heteroaryl groups can i ndependently

of each other be substituted by one ore nore identical

or different substituents chosen from hal ogen, (G -C

In prefé}re %?dlﬁf%tgggtﬁedp%éé ﬁ'{ E}Q 8% bne'd dﬁo'%fa&t %IEU* fHe groups

pre era group e compoun

contaifhed nvlh%ecdmp@mdsaof forebeaeehahd m@min@endéﬁtly ©f each other
4) - al kyl , oxo, 4#{ -C 4)- aIhox%/ h can be
have Wt)%ftth? prefgr 'l?}‘/’ E"Qﬂ"%r@efgrgls&? ﬁ@e%! igd@boye;jor @ny)ane or

some 4 SREHNOMNHS FABPECATHALA 6 ¥ AU BPIR goves
and sperifeidatvgveCalidombinalidhs 6f gieferrég difinitions anldtondpeciiimd
denot%f%a % eC| a lé/c(t%??tg;rg?gscqu;f ! %ga}ﬁgﬁ \@g& r%'%pect to all preferred
emboditieptd fh‘e!zt lﬁqeﬁt}’orpﬁﬁldﬂes‘fﬁé%&ﬁb&!dd&%ﬁh@%‘vm@lﬁ@ |Enet la in all

nore especially preferably from hal ogen,
stereoispmario/forms andamikt GES. of&]emlsqmmcsfdkmamuaihaaoe, and their

t in Qna rratlcrl the heterocycle
physicfigicaly a5 selotlR g ai. B pel A gl tabBet e B9 oup wii ch
carrlesthem in particular in the ring which contains
the said N-CO group, for exanple in a non-aromatic

For exagiiey@ne susieeabosypeat efdhgaicsgnirnventiprreelategde wempounds of
f bl h f G-C
e ol 4 JPuM R BlfReotel o1 eCan, Y choser e (0 -
heteroaryl -C nH2n-, (G -C 4)-al kyl oxy- (Ci C 2)-al kyl -
Ais ct%_lsbgﬁ)ﬁg(}h) EHZFQ( xdé)@da-gé}bglgm Ig“ "y llamgoups can be
substlﬁf}_grf BY %ﬁbyenyﬁfa ﬁ%&|®r zﬂfféﬁé'nt s&%ilt%ﬁ_lz C'a?f'i‘l' Wkéren Y is

et eroar 0XO0,
chosepdom €ylShahg NR Efanda¥liy bonded {cthe ghioupl et; and 0X0,
wherein all phenyl groups and heteroaryl groups can
i ndependently of each other be substituted by one ore

Het is E’fﬁb@eﬂ fler %fmhmea.yﬂ Itfﬁ‘a%@@cy Séb&iblédiﬁ”ﬁﬁldﬁﬁ@l%@ﬂll Bham
hal ogen, % 4) - al kyl The
tthPhanwtalernc wansall @@ubgtlﬂﬂtﬁfbb)épeea)jlfpoiesld@ﬁtécah fifferent

substlttulé'h?s R® and wherein one of the ring nitrogen atoms of the imidazolediy! group
carries a group chosen from hydrogen and (C¢-Cj)-alkyl;

X is chosen from a direct bond and O;

R' and R? are independently of each other chosen from (C4-C4)-alkyl, (C3-C7)-
cycloalkyl-CqHzq-, phenyl-CnHan-, and heteroaryl-CoHzq-, and R? can in addition be
hydrogen, wherein the groups (C+-C4)-alkyl and (Cs-C7)-cycloalkyl can both be
substituted by one or more identical or different substituents R®, and all phenyl
groups and heteroaryl groups can be substituted by one or more identical or different
substituents R’



10

15

20

25

30

four or five, nore preferably one, two, three or four,

particularly preferably one, two or three, nore
w@anrioenzkar |y preferably one or two. I n the coPGDEP2I86/005706

of the formula la the group RL 1 is preferably chosen

from hydrogen, (G -C 4)- alﬁﬂ and ((G-C

4)-al kyl)-CO . Particularly preferably the group R1L 1

in the conpounds of the formulae | and la is chosen

m, hydr ogen and -C 4)-al kyl, nore Bartlculaﬂ

or R’ %?%Re,rtgsﬁmr MAth Mrﬁg@rﬂf%ﬂ Wm@fhyameést een, 4oy a 4-membered
to 7- m? F&%&nﬁé@uc' §aPu¥%'f§9<?rrhrl§%n§ at acgﬁg@?ﬁ% anhuéH“?n addition

to the hmg rmtg@gen aom ﬁe#Dg [ﬂéﬂt}bf the( N&O@roappbmbbyiaﬂConelmFther
- het

heter04' nga I_m ose(mégo % ch &|£;§2(9@,qu é&z,o@erelm]g}%,png;

forme&‘??’i} qﬂ Rh%h rtH%LI\Yd b%wm%érﬁ@sog%m gan %e sub tlltuted by

one orpherr:;/ldegltloallpm dafﬁelrelmésebstaugzhtsgk%ups can be substltut ed
by one or nore identical or different substituents
chosen from hal ogen, (C-C 4)-alkyl, CF3 and (C -C

%is p4'Den?| \Kﬁlcﬂ@én E’@%hb@tﬁthﬁid by Bhéfd?rn@&*ey dERficdlop WiFdréat | N
he conmpounds  of fornulae | and la is chosen from

substlmats;\gbmh qre- qbw)enefromlhalqm (ﬁ) Cayrelkyhl (ytCQ-atkdaxy-(C1-Cz)-

alkyk (E A Al R Sande BB Brrts o b atems. (-

Cas)- almbrdaﬂt@fd(lﬁ (DDEéIWIﬁhiero fd|((m1f0/4‘) aﬂ%)amlh@ C@M%,&tﬂdyt& and
-C7) -cycl oal kyl - , ) - al kyl)
(C4+-C '@ﬂ‘)’d: xycl oal kyl - C nH2n cO and ((G-C
4)-al kyl )-O-CO, especially preferably from hydrogen,
(G -C 4)-al kyl and (C3-C7)-cycl oal kyl -C nH2n- , nore
R* is chepen ifminh yngthyifardafdligriie;om hydr ogen and (Cr C 4) - al kyl .
In one enbodi nent of the present invention the group
R12 is hydrogen. In the conpounds of the formul ae |

Sis C%th@rdfﬁﬁawg%p(%d §|k!9r ?tﬁ ﬁ&%ﬁ@eupgkw- OH, (C1-Ca)-

hydr ogen and r abl
alkyloxwwmmeaarab@ sn’esmtyted Pﬁonewlmnqultmrmmtamw (Q1$4D-s

oYt B SMRPARE Rl S AR G5 st

CONH-, CONH,, CN, CF3 and (C1-Cq)-alkyl-SO,-;

R® is chosen from fluorine, (C1-Ca4)-alkyloxy, di((C-Ca)-alkyl)amino, ((C1-Ca)-alkyl)-
CONH-, di((C1-Cg)-alkyl)aminocarbonyl-, ((C1-C4)-alkyloxy)carbonyl-, COOH and
CF3;

R’ is chosen from halogen, (C1-C4)-alkyl, (C1-C4)-alkyloxy-(C1-Cs)-alkyl-, OH, (C4-Cy4)-
alkyloxy which can be substituted by one or more fluorine atoms, (C4-Cy)-
alkylenedioxy which can be substituted by one or more fluorine atoms, NH;, (C1-C,)-
alkylamino, di((C4-C4)-alkyl)amino, ((C1-C4)-alkyl)-CONH-, CONH;, CN, CF3 and (C1-
C4)-alkyl-SO3-;

R® is chosen from halogen, (C;-Ca)-alkyl, phenyl-CnHan-, heteroaryl-CoHan-, (C1-C4)-
alkyloxy-(C1-C2)-alkyl-, OH, oxo, (C4-C4)-alkyloxy which can be substituted by one or
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6- menber ed, nonocyclic aromatic group which contains
one, two or three identical or different hetero ring
woretineee4chosen fromN, NRL3 , O and S. Parti cBCHEP2006/005706

preferably a heteroaryl group in the conmpounds of the
formulae | and la is a 5- nbered or 6-nmenbered,
nmonocyclic aromati c group ich contains one or two
identical or different hetero ring nenbers chosen from

3, Oand S. In the conpounds of the forrmula |la

more f{I\LIWémﬁLﬁfBEPS ke aawamwmcm G e Subitalaq by pné or more

taorn YIS SHFHIEREENLCPE EIMPRE SR e gpamine

(Cr-Caahg- OONhI xdne(oqleﬁlmeamngyammocamdrqt TUC<C)-akflokp)carbonyl
erena ers n are ndependent o eac
CONH, &t aisg b5 nihBesTn qUmeRy] Stopg anduretaroa STOERHRD of

lndepér{?‘éngg%‘f'@ BR®Mer e eﬁlﬁéhtu ) gy‘bﬁéﬂ o}@ﬁq&err@@m.c? bf difdrént

nzy group (= phe In preferre
substiteehtsdchsensfram hadlegen, €(§ef@4)+ahk1>dn€Fo and (€1¢34)raticydoxy;
all of the groups contained in the conpounds of
formulae | and la can independently of each other have

" is afyseH fromeH Riref @ LeP-alRyli ni tions of the groups
speci fied above or any one or sone of the specific

denot ati ons which are conprised by the definitions of

R is B PO IR FRERLL B3Pt EiaB 081G R o
(Cs-Cpeyoipaikys ChHe s C O faridh@Cpity-@iky)-Ove0t; on. Al so wi th

respect to all preferred enbodi nents the invention
i ncl udes the conpounds of the forrrul ae | and la in all

13 g ?ﬁ@geqpfré drsg%lqrarﬁa (ng‘p]hel rr es of stereoisoneric

orms I n physi ol ogi cal |l y
acceptable salts, as well as their tautoneric forns.

h enbod f th
neteroRy i erIPE S METTBHAT IOV IS SoTTRTGOToYP; Gpntaining

one oWM&B\e{ﬁhéﬁJ'drmﬁ{ Meterd $m§hﬁér%%ef§ @Hbsé?l‘ﬁoﬁ‘ﬂ NF23 O and S;

- wherein al groups can
substituted by one or nore identical or dlfferent

nisoﬁ[ﬁ,s %}rj?iﬁ“? ngﬁm?gﬁdav\%er ﬂ%ergq%ﬁ ghos nﬂfuéro g?1<§)ba§ bR |8ent|cal

or different;

in any of its stereoisomeric forms or a mixture of stereoisomeric forms in any ratio, or

a physiologically acceptable salt thereof.

Another such embodiment of the present invention relates to compounds of the

formula la, in which simultaneously

A is chosen from -CH,-CH,-CH»- and -Y-CH2-CHa- wherein all CH; groups can be
substituted by one or more identical or different substituents R*, and wherein Y is
chosen from O, S and NR'" and Y is bonded to the group Het;

Het is chosen from pyridinediyl and thiazolediyl which can all be substituted by one or

more identical or different substituents R®:
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Het is chosen from pyridinediyl, thiazoledyl,
oxazol ediyl, imdazol ediyl and thiophenediyl which can
wa@bdo7loan2saibst i t ut ed by one or nore identical OPCT/EP2006/005706
different substituents R5 and wherein one of the ring
nitrogen atons of the im dg‘éol ediyl group carries a
group chosen from hydrogen &nd (G- i-COalkyl; Xis
chosen froma direct bond and O Rl and R2 are
i ndependently of each other chosen from (Cl-4)-al kyl,
(C3-C7)- cycloal kyl -C nH2n- , phenyl -C nH2n- , and
; 'RHgy! - € nH2n- , and R2 can in addition be
Xlsaﬁﬁé@t gen wherein the groups (G -C 4)-al kyl and
(C3 C7) - cycl oal kyI can both be substitut ed by one or
i denti cal di.fferent substifuyents R6, and
and thsw&'m grgHBS Fe Qﬁanﬁ@@ér'a@ww Beo ik, OBH‘%%%PPPM%B" the
I identical or different substituents
formulQMa%B%v@or%Tcﬁv’ together with the N-CO group which
carries them forma 4-nenbered to 7-nenbered,
. \r’%ﬁr}oci/cli sat at ed or )&sat utr a}Fed hetero?é/cl e. .
in any of it |8 erpﬂlsgmﬁrtq GHTS OB IR Of 5 B FRRIRAMEHS FOTH IRAnY ratio, or
aphysﬁabg,cgny hb&eptable sHitRregran contain one further hetero
ring nenber chosen fromN, NR12 , O S, SO and SOz,
V\hereln the ring fornmed by RL and R2 and the N-CO

Anothh Ut 8ok ¥ie PR el fBBleg 6 BamBAuRIE ofthe

formulQéﬂé@hH [afih Whlélﬁ@lnhﬂta‘ﬁeb&blyt uted by one or nore
identical or different substituents which are chosen

from hal ogen, (G -C 4)-alkyl, (G -C 4)-al kyloxy-(CrC

i et A P B A i o
substut@@d By éhed(;kybmﬂentlcal|o(r(cmifer@nﬂ$uiaétkuér)tahrﬁ andf@@h&iém Y is
R4 is osen from
choserygiony D, soad Ny @b, ¥ fsbpadedhiniie ouR gk ogen | (G- C.
4)-al kyl, (C-C 4)-alkyloxy-(CG-C 2)-alkyl-, OH (CG-C
4) - al kyl oxy which can be substituted by one or nore
Het is thosan fremepyridinediy, thdazglediyl, oxazolediyl, imidazolediyl and

thiophenediyl which can all be substituted by one or more identical or different
substituents R® and wherein one of the ring nitrogen atoms of the imidazolediyl group
carries a group chosen from hydrogen and (C1-C4)-alkyl;

X is chosen from a direct bond and O;

R' and R?, together with the N-CO group which carries them, form a 4-membered to
7-membered, monocyclic, saturated or unsaturated heterocycle which, in addition to
the ring nitrogen atom being part of the N-CO group, can contain one further hetero
ring member chosen from N, NR'?, O, S, SO and SO, wherein the ring formed by R'
and R? and the N-CO group which carries them can be substituted by one or more
identical or different substituents R®;

R? is phenyl which can be substituted by one or more identical or different
substituents which are chosen from halogen, (C4-Ca)-alkyl, (C1-C4)-alkyloxy-(C4-C)-
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al kyl mercapto, NH2, (G -C 4)-alkylamno, di((C-C
4) -al kyl )am no, ((G-C 4)-alkyl)- CONH, CONH2, CN,
WEER7a0m24¢ Ci - C 4) -al kyl -SO 2- ; R6 is chosen fPOIEP2006/005706
fluorine, (G -C 4)-alkyl oxy, di ((G -C 4)-al kyl)am no,
((G-C 4)-alkyl)- CONH, (G-C
4) - al kyl ) am nocar bonyl -, ((1 -C 4) - al kyl oxy) car bonyl -
COCH and CF3; R7 is chosen from hal ogen, (G - C
alkyl, (G -C 4)-al kyloxy-(C -C 2)-al kyl -, (G
alkyl-, 4371-0&) -RiKyioxy witichicapde ﬁ@b%mwgduhmwowqméh@rmﬁ@*ems (Cs-

C-a B S A AR AR B C AT TI P, anc
(Cs- c4«;é)ky|-$0gl amino, di ((Cr C4)-al kyl)am' no, ((G-C
-al kyl') - CONH-, CONH2, CN, CF3 and (d- C4)-al kyl - SO2-
R8 i's chosen from hal ogen, (C 4)-al kyl,

R s SR KoM RRIn oA C nHen- (OoCaL
whi ch can be substituted by one ormore fluorine atoms,
R®is chpsap e aloRRe Gt orsa Y C e ) BIMDat cpr i SPE(C1-Ca-
alkyloé) Wﬁich)’da;i‘f‘ﬂ)é‘ Qubﬁitﬁﬁe@ %Coﬁé o@'n'ﬁ)(r'e)fﬁmrﬁ‘\@ atohfd, €C1-C.)-

Y am nocar bonyl -

alkylme(@mb ANHa| G@F@a&y@lkﬂaﬁmldl((C@@%@'kmmnd ((€3:Ca)-alkyl)-

CoNH' RISt GRS AN A G RSP RO bs 1 ut e by one ore

nor e identi cal or dlfferent substi tuents chosen from
hal ogen, -C4) - aIk CF3 and (G -C 4)-al kyl oxy;
%is cbosgnénqm alogueanm an (gl iphenyl- @hh:!;nr, hetepoary th!@er(& -C4)-

ol o) 55\ M e R y e

more fUdtineGitpns, K| - I}zﬁa(@lenda]@(y whlchmnbé sabstitutédiye bnewdt more
eteroary

ﬂuormé%@nﬁe&éa' k%%lkwéwpﬁetoaf(éwi&i -glkgi%ﬁﬁgirere(?%ohnh@'kwémino,

(OO kG GG A EAPOARAR, (CIGIRRAC Ry carvony.
CONHa) CNnamd €F3, wherein iafidhyesmytigriupsfarebibétecodryt grnughsazan be

indepe'nocliee?\ttlly%?leach other be substituted by one ore more identical or different
substituents chosen from halogen, (C1-Cs)-alkyl, CF3 and (C1-C4)-alkyloxy;

R is chosen from H and (C;-C4)-alkyl;

R'2is chosen from H, (C1-Cg4)-alkyl, (C3-C7)-cycloalkyl-CnHaq-, ((C1-C4)-alkyl)-CO-,
(C3-Cy)-cycloalky!l-CH2,-CO- and ((C1-Cs)-alkyl)-O-CO-;

R is chosen from hydrogen and (C1-Cg)-alkyl;

heteroaryl is a 5-membered or 6-membered, monocyclic aromatic group containing
one or two identical or different hetero ring members chosen from N, NR'®, O and S;

nis 0 or 1, wherein all numbers n are independent of each other and can be identical
or different;
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or different; in any of its stereoisoneric forns or a

m xture of stereoisoneric forns in any ratio, or a
w@bkoogioal2egi cal | y acceptabl e salt thereof. AnotPEF/EB20061005706

enbodi ment of the present invention relates to

conmpounds of the fornuIaCHg4 in which sinultaneously A

is chosen from-CH2- CH2 and -Y-CH2-CH2- wherein

all CH2 groups can be substituted by one or nore

identical or different substituents R4, and wherein Y

is chosen fromO S and NRL 1 and Y is bonded to the

 any BBl g By T Y LSS Bt n oy i, o

aphystimloglcaﬂlyeatcemlabwsa:itm‘e@e@fnt substituents R5;X is a
di rect bond; and the other groups are defined as in
any other definition of the conpounds of the formula

Anothérfsm?cki’moérﬁbean tWHthé ré’ééht?rﬁvérh@n%?dt&é"togeérr‘?\?)bﬁnfjé’b?’fhe

a mxtur stereoisoneric forns Iin an atio
formulaeplayldllallngvmw bynuataoeouslyl e salt thereof. Another
such enbodi nent of the present invention relates to
conmpounds of the fornmulae | and la in which

Ais ctﬁis@H'chﬂﬁeGFﬁldHédkﬁ S §ICH, OM;-WrRe el Y G5iéhodedl from O and
- - wherein all CH2 groups can be substituted

NH anbwmfelm?( isrboadeddothe groupr Het,f f er ent substituents R4,
and wherein Y is chosen fromQO S and NRL 1 and Y is
bonded to the group Het; Het is chosen from

Het is BHbs&H frof Wndlhédi@ll thuaﬂonehuyl seizeledtiylyimidagoldasphadi v
and thlophenedlgb whi ch can all be substituted by one
e

thiophgpedghiyl whichean alhbe subglituted by, one @5 spere idanticator different
substlfﬂgﬁgsg zolaﬂg i‘?/g/lfére f6né bf‘%enhrtné ﬂﬂ%rbe%t ﬁgﬁwooéf tBEG?rgrirc]iazolediyl group

roup carries a

carriehy dgrrogie chaseh frém Iﬁiydkbgahlayid (O{-G:@ a'lhydsen froma direct
bond and O

X is chosen from a direct bond and O;

R' and R? together with the N-CO group which carries them, form a 4-membered to
7-membered, monocyclic, saturated or unsaturated heterocycle which, in addition to
the nitrogen atom being part of the N-CO group, can contain one further hetero ring
member chosen from NR'2, O and S, wherein the ring formed by R' and R? and the
N-CO group which carries them can be substituted by one or more identical or
different substituents R®;

R3 is phenyl which can be substituted by one or more identical or different
substituents which are chosen from halogen, (C4-Cy)-alkyl, (C4-C4)-alkyloxy-(C¢-C5)-
alkyl-, (C1-C,)-alkyloxy which can be substituted by one or more fluorine atoms, (C1-
C,4)-alkylmercapto, (C4-C4)-alkylamino, di((C1-C4)-alkyl)amino, CONH,, CN, CF; and
(C1-Cs)-alkyl-SOz-;

R® is chosen from halogen, (C-C,)-alkyl, (C1-Ca)-alkyloxy-(C+-C>)-alkyl-, OH, (C4-C4)-
alkyloxy which can be substituted by one or more fluorine atoms, (C1-Cy)-
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Rl and R2, together with the N-CO group which carries
them forma 4-nenbered to 7-nenbered, nonocyclic,

W@ 200a/082¢el or unsat urat ed heterocycl e whi ch, iPCI/EP2006/005706
addition to the ring nitrogen atom being part of the
N- CO group, can contain on§5further hetero ring nenber
chosen fromN, NR12 , O S;/°SO and SO2, wherein the
ring formed by RL and R2 and the N-CO group which
carries them can be substituted

_ ! by one or npre
alkylmerganta, M2, dC1-@ fRdadaming, s C1-GahbkyRaming, (S 1-Hhalky))-
i a u Ihu .or nore identical or
CONH%@E‘r@hPI\g&%?@%ggf'g&ﬁﬁ%hgalzé chosen from hal ogen,
(G -C4)-alkyl, (Cl-C4nalKyloXy-(C-C 2)-alkyl-, (G-C
. 4)-al kyl oxy which can, be substituted by one or nore
R® is chpsgy frag 1ofw)-alk and@xQia| ky| mer capt o,
(d-Cr-al kyl ami no, di ((CrC4)-al kyl )am no, CONH2, CN,
CF3 and (C-C 4)-alkyl-SO 2- ; R4 is chosen from
R'? is cheaseyl framd BhddCii+@%)-a8yli;s chosen from hal ogen, (G -C
4)-al kyl, (G -C 4)-alkyloxy-(C-C 2)-alkyl-, OH (CG-C
4) - al kyl oxy which can be substituted by one or nore
in any bf HO&i18oRbRTERIC fokrms Bl mdtiiid crsteRRISOMANE fortfk iR any ratio, or
4) -al kylam no, di ((G-C 4)-alkyl)amno, ((C
a phys©iygiaalkyasceptamlesaltdbsregof. CN, CF3 and (Cr C4) - al kyl - SO
2- ; R8 is chosen from hal ogen, (Ci-C4)-alkyl,
phenyl - CnH2n- , heteroaryl-C nH2n- , (G -C 4)-
AnotheH diicth@nibddiment F tiee shdsent Aventisa relatés fo Ompblikd®sFthe

whi ch can be substituted by one or nore fluorine

formulag dapd la @ which simullanerualyoxy whi ch can be substituted
by one or nore fluorine atons, (G -C 4)-alkyl nercapto,
(G-C4)-alkylamino, di((G-C 4)-alkyl)anmno, ((CrC

A is chbsealfioph }€BOGH,;-CiHo( @bd--E-8MH,-a0 Hy IWteereiro¥ ds bhogén from O and
( (3_1-%43 - al kyhox )caﬁ_&?nyl -, CONH2, CN and CF3,

NH angneisdrondad tofhediPugiips and heteroaryl groups can
i ndependently of each other be substituted by one ore
nore identical or different substituents chosen from

Het is halyoidinediy] Or tidazdledivik grqupOnBicinehn @il be stipstitutgd byyoneRar more

identical b dfffrart subsBilientdRe. (G -C 4)-alkyl;
X is a direct bond,

R' and R?, together with the N-CO group which carries them, form a saturated or
unsaturated, monocyclic 4-membered to 7-membered ring which, in addition to the
ring nitrogen atom being part of the N-CO group, can contain one further hetero ring
member chosen from NR'2, O and S, wherein the ring formed by R' and R? and the
N-CO group which carries them can be substituted by one or more identical or
different substituents R,

R® is phenyl which can be substituted by one or more identical or different
substituents which are chosen from halogen, (C1-C4)-alkyl, (C4-C4)-alkyloxy-(C4-C2)-
alkyl-, (C1-C,)-alkyloxy which can be substituted by one or more fluorine atoms, (C+-
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R12 is chosen fromH, (d-C 4)-alkyl,
(C3-C7)-cycloal kyl -C nH2n- , ((G-C 4)-al kyl)-CO,

w@ agaip4cycl oal kyl - C nH2n-CO- and ((C PCT/EP2006/005706
C4)-alkyl)-OCO; R13 is chosen from hydrogen and
(G -C 4)-alkyl; heteroaryl j.s a 5-nenbered or
6- menber ed, nonocyclic aromatic group containi ng one
or two identical or different hetero ring nmenbers

tlwosen from nis 0 or 1, wherein

c N, NR13 , O and_S; )
Ca)-alkyimersapt (S 11> Aralkylaming iié fo-Cod-alledRrmipacE O, KN, 6Es and

(C1-C4?-gﬁ§i-5@|-; or different;in any of its stereoisoner”
or o 'a mixture of stereoisomeric forms in any

ratio, or a physiologically acceptable salt thereof.
. Anot her such enbodi nent o h resent j tion
R® is chgpeR £9m a@smﬁ%ﬁbﬁlwﬁé&r@ﬁ-@ﬁw 3G peAlkR- v RHe KC1-Ca)-

. r - -
alkylo THich RREHE S AP BRE or T g oL
alkylmergaptd, INM,,i (€1604) eadidylamindedifCo(n)atityl)areinoj € CeHogatkyl)-

r rigdi iyl hi azol ediyl, oxazol ediyl,
CONI—{-#@ 'Q'Sﬁeéﬁadﬂﬁﬂ'&gﬁ'@@& 2whi ch can all be
substituted by one or nore identical or different
8. substituents R5 and wherein one of the ring nitrogen
R" is chosem from (GeCuraliykand@x9! group carries a group

chosen from hydrogen and (G -C 4)-alkyl; X is chosen
froma direct bond and O Rl and R2, together with the

R'? is BhérofrenoH \ahdo(C c@y)ralkg-t hem form a 4- menbered to
) 7-menber ed, nonocyclic, saturated or unsaturated, )
in any jpfits sirrpeisemTicciorms PraimidtHehot Heferisomerie feimsinoany ratio, or
' e, up, can contain one further
aphyﬁ@?é;ﬂgﬁf%&a@g&gb esréyf: oé%élf?from NR12 , O and S, wherein
the ring fornmed by RL and R2 and the N-CO group which

where/{§ e SEnfiodedl NeoSP R LRIETHoN & By Hiaau! giaueyyhich can

be suaﬁipged ‘B?rbﬂ@oﬁmé ideHtRdl BY diBRertisubRifienfierPi cal or

erent

Another such embodiment of the present invention relates to novel compounds of the
formula |

RS/X\ /A\ )k 1

Het N R |

in which

A is chosen from -CH5-CHa-, -CH,-CH»-CH;- and -Y-CH2-CH»-, wherein all CH;
groups can be substituted by one or more identical or different substituents R* and
wherein Y is chosen from O, S and NR'' and Y is bonded to the group Het:;
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substituents which are chosen from hal ogen, (C -C
4)-al kyl, (G -C 4)-al kyloxy-(CG-C 2)- alkyl-, (G-C
wa@ reoalbozhoxy whi ch can be substituted by one oPCTBP®06/005706

fluorine atonms, (Cl- C4)-al kyl nercapto, (CrC

4)-al kyl am no, di ((G -C 4)- gl kyl)am no, CONH2, CN, CF3

and (G -C 4)-al kyl -SQ2- ; is chosen from hal ogen,

(d C4)-alkyl, (G-C4)-alkyloxy-(C-C 2)-al kyl-, OH,
G-C4)- al kyI oxy which can be substituted by one or

Het is ﬁo‘ir@qmmneﬁms Gxinambered; moneryslic@iompaticgiosp Wiigh contains one

o o G A e AR 4R, g o

which 2an beR&ibistitutbe §rorfe onmoee ideBlicabokyiffersrt substituBhss RS,
chosen fromH and (Ci-C4)-alkyl-; in any of its
stereoi soneric forns or a m xture of stereoisoneric

Xis cﬁsogh H{H aa(ﬂ?ecﬁ%inﬂ cH,, ® ﬁmm)ol pl ogi cal 'y acceptabl e

ereo ot her “Suc ydi ment of the present
invention relates to conpounds of the formulae | and

R" and 2 pieileppdeqity of §5eh StarsnozaB gm (¢ e eHubd5srGam
alkenyp (@thé)“élléw@l YC,CHUYE %IKW dnpsn‘g bﬁéﬁyl'—'@tHanﬁhd 'h%tékoaryl-

di_nedi’yl” ‘or ‘thiazole group which can al
CnH2ns athRZt mretm agditiore berhydnp@n cvmﬁtremlhe(groupﬁ(@n&u) aIkyI (Cs-

Cr)-oy RIS drany bR st Bty R alPbedihatfuted by, ope or

more ideffidalordifbrent sutsstitusris RP, aﬁﬂﬂﬁé)g%up’s é: Hﬁ'ﬁ!ﬂfémbéo
menbered ring which, in addltlon to the rin

SUbStI'q:IﬁQC} g)g @ﬁeaqrdnp@elpﬁgtl@%{rqr Qbﬁferpngsub@@gmfgmosgarfrom fluorine and

(Cr-CF R dhgP A i 5B BRE e BATRINGS, B A gy of each

other bmdulbét&utl&d@y one op mvdreddectival oediffdrent Slﬂjstlhmnts R?,
t ut b dent I di ff t
or R’ %Sr)lﬂgé%: tpagﬁleg vg@otrr]\ee N- Cgogrrguyla w%rllcrlm 8grr|e%rthelm form a 4-membered

to 10-membered, monocyclic or bicyclic, saturated or unsaturated ring which, in

addition to the ring nitrogen atom being part of the N-CO group, can contain one or
two further hetero ring members chosen from N, NR'?, O, S, SO and SO, which can
be identical or different, with the proviso that two ring members from the series O, S,
SO and SO, cannot be present in adjacent ring positions, wherein the ring formed by
R' and R? and the N-CO group which carries them can be substituted by one or more
identical or different substituents R®;

R3 is chosen from phenyl, naphthalenyl and heteroaryl which can all be substituted
by one or more identical or different substituents chosen from halogen, (C1-C4)-alkyl,
(C4-C4)-alkyloxy-(C4-Cy)-alkyl-, OH, (C4-C4)-alkyloxy which can be substituted by one
or more fluorine atoms, (C4-Cy)-alkylenedioxy which can be substituted by one or
more fluorine atoms, (C4-C,)-alkylmercapto, NH,, (C1-Cs4)-alkylamino, di((C4-Ca)-
alkyl)amino, ((C1-C4)-alkyl)-CONH-, di((C+-C4)-alkyl)aminocarbonyl-, ((C1-C4)-
alkyl)aminocarbonyl-, ((C1-C,)-alkyloxy)carbonyl-, COOH, CONH;, CN, CF3, HoNSO,-
and (C4-C4)-alkyl-SO,-;
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R3 is phenyl which can be substituted by one or nore
identical or different substituents which are chosen

wo cwmobekogen, (CrC 4)-al kyl, (G -C 4)-al kyl oxpeT/Er1806/005706
2)- alkyl-, (CC 4)-al kyl oxy which can be substituted
by one or nore fluorine atags (G G O al kyl nercapto,
(G -C 4)-alkylam no, di ((G-C 4)-al kyl)am no, CONHZ,
CN CF3 and (G -C 4)-al kyI Sq 2-; R5 is chosen from

hal ogen, OH (G -C 4)- al kyl oxy which
*is cbaﬁermérogu&ét-c:uhaﬂsul mgﬂh@"@#, nmore fluorine atons,

(G-C4)- alkylnmercapto, NH2, (C-C 4)- alkylamno

di ((G-C4)-alkyl)amno, ((C-C 4)-al kyl)- CONH,

® is cAEBER frofihalogéna(Th-C)-alkyH € #0s)-atkg:3~(C1-C8- aIRyIG hOBIe(C4-C4)-
)-al kyl and oxo; Rl12 js chosen fré)mH and

alkylowowh'e&zganatmvbstltmedawom Oiff%o@tflé#oé'ﬁﬁﬁ%ﬁ -Gwirs or

aboimBy 3ot 8 1 SIRSRTRS (P A BRIG LR Hab
CONI—le,ndh(idLF@J)talkw)sarglnouarbdeiyl p((é)‘1@a&albyyl)asmmoparbmyhedo,ﬂc,;)-

alkylo%%p@‘ﬂrfﬁp%ﬁ%&%?ﬁ% b@h ?08 XEe G AkaGosr such

enbodi nent of the present invention relates to novel
conmpounds of the formula I in which Ais chosen from
RCis ch@BEn e fluor@ 20 BHOXGHE 1-Ga) erl ko xHA Catls)-g lkylnereapto, di((Cq-

Cor-alfheamingACa il e Bl ¢ ek AN ndter iR (v Co-
aIkonXﬁc&b@ﬁzp (tOQIHQDO‘NHp@N'BhdJCIaﬁd Y is bonded to the

gr oup is a 5-nenbered or 6-nenbered,
nnnocycllc aronatlc group which contains one or two

s SRR gl CLEH L IE2S BIORRIRR SCPARRED BHETe o
alkyloxy whighecanded substitutad Ioly 6heroeImIi0|ethBIrlnt9Luibtr$ RB;-C¥)- s

osen froma direct _bond O and NH, Rl and R2
alkylermcgomwstf@rﬁ?éhw;sueﬁt'telmbbpﬁ@rordﬂev@equrmﬁtems,&91 -Ca)-

alkylmBeadts YWH, ((€3:EBlalkylamino, di((C1-C4)-alkyl)amino, ((C1-Ca)-alkyl)-
CONH-, di((C4-C4)-alkyl)aminocarbonyl-, ((C1-C4)-alkyl)aminocarbonyl-, ((C1-Ca)-
alkyloxy)carbonyl-, COOH, CONH,, CN, CF3, HoNSO,- and (C4-Cy)-alkyl-SO2-;

R® is chosen from halogen, (C1-C4)-alkyl, (C3-C7)-cycloalkyl-CnHan-, phenyl-CnHaq-,
heteroaryl-C,Ha,-, (C1-C4)-alkyloxy-(C4-C5)-alkyl-, OH, oxo, (C1-C4)-alkyloxy which
can be substituted by one or more fluorine atoms, (C4-C,)-alkylenedioxy which can
be substituted by one or more fluorine atoms, (C+-Cs)-alkylmercapto, NHa, (C1-C4)-
alkylamino, di((C1-C4)-alkyl)amino, ((C4-C4)-alkyl)-CONH-, di((C1-C.)-
alkyl)aminocarbonyl-, ((C4-C4)-alkyl)aminocarbonyl-, ((C4-C4)-alkyloxy)carbonyl-,
COOH, CONHg,, CN, CF3, H,NSO;- and (C4-C,)-alkyl-SO;-, wherein all phenyl groups
and heteroaryl groups can independently of each other be substituted by one or more
identical or different substituents chosen from halogen, (C1-C4)-alkyl, CF3; and (C1-
C,)-alkyloxy;

R is chosen from hydrogen, (C-C4)-alkyl and ((C1-C4)-alkyl)-CO-;
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al kenyl , (C3-C6)-al kynyl, (C3-C7)-cycl oal kyl - ChH2n-,

phenyl - C nH2n- and heteroaryl- ChHn- , and R2 can in
w@owrodams be hydrogen, wherein the groups (C3-PCT/EP2006/005706

C7) -cycl oal kyl , (C3-Ce)-al kenyl and (C3-C6) -al kynyl

can all be substltuted by Qe or rnore i dentical or

different substituents R6, a@nd the groups CnhnH2n can

all be substituted by one or nore identical or

different substituents chosen from fluorine and

* is ghosandjem hydrogen, @e@y)ralbvloc@scahayma@vb@nmn ,gqrmyi—anZn ,

o L HEPYSSEL 3] P L, oA e

Imb@koaﬁyl G@Qﬁt@‘@lf ((€1-C4)- hlkyl)l-@(ach angh phbnthgiﬂanG)eGO- whereln

4- nenb red to 10- menpered, nonocyc
all Ph%WE%qq @hﬁﬁemar groups AN e el Sﬁ'tPI?é’ W]Peﬁ%r “PPfe identical

or dlﬁﬁgéﬂ})éuﬁ’éhtﬁé’ntg%o‘sbﬂgrdﬂhhé or,??\%j‘t %‘r (E’F%Lén@go = %g

group, can contaln on ete
alkylox;enbers chosen fromN, NR12 , O S, SO and S which
can be identical or different, with the proviso that
two ring nmenbers fromthe series O S, SO and SO2

*is EH&@{ from W&%géh (%@%ﬁk%ﬁnd bﬁ&mﬂ@lH lﬂﬁ)ﬁweré’(hethél ;fhenyl
the ring forne éb group which
group canbieesubstigited Ay Qme gumeutiarwabgr dnff@rmt suhsé uents chosen

from HARGH, Rrrg-aleh TR i PSS WRor € B g SRR e

indepditieht b Ehth beterdhddoen be id@itial Bediffeeamt; or di fferent
substituents chosen from hal ogen, (G - C 4) - al kyl ,

(G -C 4)-alkyloxy-(G-C 2)- aIkyI , OH, (CC

S . .
ey} S A AE B oR P H RR RO R i
containsbst| twi edtHrge ddentizal tmdéfefdamtd'retem ang membeéls-¢chosen from N,
13 @4-61' | mercapto, NH2, (C-C 4)-alkylamno, di((Cr
NR™, &480d & ky| ) ami no, ((C -C 4)-al kyl)-CONH, di((G-C
4) - al kyl ) am nocar bonyl -, ((CG-C 4)-
al kyl ) am nocar bonyl -, COOH, CONH2, CN, CF3, H2NSO2-
n is 0,znar 2, Gvhe@esyll autpersoage indepensienhofeact other(@ddxan be

ident éﬁg/l wd fluorine; R5 is chosen from hal ogen,
iaen "(‘%" (Cl- C4) - al kyl oxy- (Cl- C2) - al kyl - OH,
(CrC 4)-
in any of its stereoisomeric forms or a mixture of sterecisomeric forms in any ratio, or

a physiologically acceptable salt thereof;

excluding compounds comprised by this definition which have already been
described such as 2-(2-acetylaminoethylamino)-3-cyano-5-(pyridin-4-yl)pyridine, 2-
(2-propionylaminoethylamino)-3-cyano-5-(pyridin-4-yl)pyridine and 3-cyano-2-(2-
nicotinoylaminoethylamino)-5-(pyridin-4-yl)pyridine.

Another such embodiment of the present invention relates to compounds of the
formula la in which simultaneously

A is chosen from -CH»-CH,-CH,- and -Y-CH>-CHx- wherein Y is chosen from O and
NH and wherein Y is bonded to the group Het;
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al kyl oxy which can be substituted by one or nore
fluorine atons, (CrC 4)- al kyl nercapto, NH2,

W@ &07/dR4@l kyl am no, di ((CG -C 4)-al kyl)am no, PCIZEE2006/005706
4)-al kyl)- CONH, di((G-C 4) al kyl ) am nocar bonyl -
((d-Cr-al ky*am nocarbonyl ((G-C4)-
al kyl oxy) car bonyl -, é&\IHZ, CN, CF3 and
(G -CA)-al kyl -sQ2- ; R6 i s chosen from fl uori ne, OH,
oxo, (G -C4)-al kyloxy, (G -C4)-al kyl nercapto, di((ClL-
C4)-al kyl )amino, ((C -C4)-alkyl)-CONH, di((d-C

. i, i g | .
veis S K BB, et el e
thiophé%du%hmh@n allbk s(bst@uted ?lyabhglwwondﬂldehtl%mébgﬁerent

su ut one or re yori ne at ons -
substityieR éﬂgdﬂigrﬁ/lﬂ ene ef eo%n% UB%qget"lﬁtQB"'so‘}/f @%é”ﬁﬂaz%‘?‘@y' group

i RSP ond sy HCCUERRIS, N

4)-al kyl)- CONH, di ((G -C 4)-al kyl)am nocar bonyl -

Xis aéﬁ% pgg%gﬁ%w or%%E)bon se@&@%g @ﬁ%dqﬁg,is ﬁmgég_th’glg(goup Het:

(Cr C4)-al kyl-S@2- ; R8 is chosen from hal ogen,
CI C4) -al kyl, (C3-C7)-cycl oal kyl - CnH2n-,
T an Renty)gettmmth then+EO @ioyp Wrictpparries them, form a 4-membered to

7-mer§t%fe§§1°§f>§¥+" el Elalthetc bblerBifig ynish, in acdition to

the rin m% mafdmbemgnﬁ@rt of the m@aag?ﬂo)abeesﬂ icontainBne fughér hetero
stituted 9ne or nore | uori ne atons

ring mem oaermoma p,t@ ang-B, whesein the ring fgiraed hy R' and R® and
the N- g‘d é@uﬁdﬁ& ic! é%ﬁ i ca“b%&xtﬁt't@t'eh%) o6& more identical or

am nocar

dlﬁerehtﬁmlﬁ%‘tltaém; nocarbonyl , ((C&rC
4) - al kyl oxy)carbonyl , COOH, CONH2, CN, CF3, H2NSQO2-
and (CrC 4)-al kyl -SOQ2- , wherein all phenyl groups and

R%is e bgf gMehGl RRIcK! ¢ 591’ 9 BEbSRtdd 64 Bﬁ@‘?ﬁ'ﬂﬁér}é |Bénﬁ‘t?] Ior Qithsenbe

titute yone or nore | dentical f erent
substitiebts whichrare choseoarfrdm dvaldgen gen-Caj-aikgl,4C+ T 43a8lkylera (C4-Cy)-

alkyl- 85 EpgTehg i S o Sugetieft 7 885 oREpradtiokB8aioms. (Ci-

C,)-alk m&r&wﬂé oG ) dtkyl&mfino adif(d;-C4)-alkyl)amino, CONH,, CN, CF3 and
o Sw Op) Wq%ﬁOa?)K 1 enren- « 1he4r)1yl yuamige, CONR. :
(C1-C4)-alkyl-SO,-

R® is chosen from halogen, (C4-C4)-alkyl, (C1-Ca)-alkyloxy-(C4-Cy)-alkyl-, OH, (C1-Ca)-
alkyloxy which can be substituted by one or more fluorine atoms, (C1-C,)-
alkylmercapto, NHz, (C41-C4)-alkylamino, di((C1-C4)-alkyl)amino, ((C1-C4)-alkyl)-
CONH-, CONH;, CN, CF3 and (C1-C4)-alkyl-SO2-;

R® is chosen from (C1-C4)-alkyl and oxo;
R is chosen from H and (C4-Cg4)-alkyl-;

in any of its stereoisomeric forms or a mixture of stereoisomeric forms in any ratio, or

a physiologically acceptable salt thereof.
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heteroaryl -C nH2n- , ((CrC 4)-al kyl)-CO,

(C3-C7)-cycl oal kyl -CnH 2n-CO, phenyl-C nH2n- Cco,
whedoenerrsy| - C nH2n- CO-, ((Cl- C4) al kyl)-0O CO BETIEP2006/005706

phenyl - C nH2n- O CO-, vvherel n all phenyl groups and

het eroaryl groups can be s qstltuted by one or nore

identical or different substituents chosen from

hal ogen, (G -C 4)-alkyl, CF3 and (G -C 4)- al kyl oxy;

R13 is chosen from hydrogen, (G -C- O al kyl and

phenyl - C nH2n- , wherein the phenyl group can be

cesc B 44 riBsRs g LAIE b OIS i e

X is abmemt, (for tHe m)anaféqwm(qf a wegicaraéht for mepstnﬁm_&ti@nmf the
expressian By ORI NG SIS A ardnpeaiment ot 4 disdsedn which
such ﬁﬂﬁﬁlﬁéﬁbh Coﬁér‘?fﬂiﬁ'm&sdﬁ?m@ I)éft)éﬁlib 88k, wsr é’fﬁrggfre‘éﬁérefovascular

ree i1 dehtica rent hetero ri'ng me
disordetsosumh as athexbsiRDBis, oOrmm‘ysartemy dise@se ar cardiac ingudfieiency or
unbers n.are.i nde :dpent each, ot

b
any otf gedBPESre BISNIPNELABE o peliy RerSint s B ApVBbRTPeURds of

the forhfild%a aéﬁﬁearhmrénﬁ \Aﬂflch?ﬂfé SRIUPOXRS hEsértl fferh&elddy i.e. the novel
ratio, or a physiologically acceptable salt thereof;

compastelssinse, aserpaubirct ob e PEsenbinvemtiondef i ni ti on whi ch
have al ready been described such as
2- (2-acetyl am noet hyl ami no) - 3- cyano- 5- (pyri di n-4-yl ) py
As in am mBodinent of the invention, in the preceding embodiments, which contain

pr opi onyl am noet hyl am no) - 3- cyano- 5- (tpyrl din-4-yl)p
exemg}arycqqf@ltgm@ of-carapeynds according to the invention, one or more or all of

the gr%ﬁ%r?ﬂék%%hgﬁoﬁtg?ﬂ&gﬁr%gﬁ% dﬁrﬁtﬁﬁfr{é %é(—fhbtlf’ed’ 5?)8\%’(% gﬂéﬂ? one or

I nven
some ofthet spedific demgtationss which ae cfmnpm&ead by its definitivins and are
t aneously A is chosen from - CH2- CH2- CH2- and
spemﬂec}r%cyeCHz wherein Y is chosen from O and NH and
wherein Y is bonded to the group Het; Het is chosen
fromthe pyridinediyl, thiazolediyl, oxazolediyl,
A furtheriegiabradieding bf thedpresent invention relates to any of the individual

compounds of the formulae | and la which are specifically disclosed herein, including
the compounds of all examples described below, in the form of the respective free
compound as well as in the form of the physiologically acceptable salts thereof in
general and, if a specific salt is disclosed herein, in the form of this specific salt, as
well as to all tautomeric forms of the free compounds and their salts if tautomeric
forms exist. l.e., this embodiment encompasses the physiologically acceptable salts
in general of any individual compound specifically disclosed herein, irrespective
thereof whether the compound is specifically disclosed as the free compound or as a
specific salt. For example, as regards the compound 1-(3-(6-(2-fluorophenyl)pyridin-
3-yl)propyl)piperidin-2-one which is specifically disclosed as the free compound,
subjects of the present invention are "1-(3-(6-(2-fluorophenyl)pyridin-3-
yl)propyl)piperidin-2-one" and "1-(3-(6-(2-fluorophenyl)pyridin-3-y!)propyl)piperidin-2-
one or a physiologically acceptable salt thereof". As regards the compound 4-(3-(6-
phenylpyridin-3-yl)propyl)thiomorpholin-3-one which is specifically disclosed as its
trifluoroacetic acid salt, subjects of the present invention are "4-(3-(6-phenylpyridin-3-
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t hi ophenedi yl which can all be substituted by one or
nore identical or different substituents R5 and
wob@reon4one of the ring nitrogen atons of thePCT/EP2006/005706

i m dazol ediyl group carries a group chosen from

hydrogen and (Ci -C 4)-al kyl.,, X is absent and the

phenyl group representing ?ﬁe group R3 is fused to the

group Het; Rl and R2 together MAth the N-CO group

whi ch carrles t hem ered to 7-nenbered,
ylprombhiearpolinsatanea 4 "é1d(33£6 ghgaylgvra@e& Map@mwvo@orpholm -3-one

t
or a piicibcally BEckrtafR. < fnefedt” AP GEThHATET, o,
yl)propyiltigommmpieslirc Basentrifluoroddeti acidsaitid Thus v eubject bﬁthe present

formed by R1L and R2 and.the N-CO gro
inventioR, 1S Ao TReMAd. GhosRN geﬁsa'fm\@%uwwg%ﬁwh@h are specifically

dlscloéﬁﬁ'ﬁeﬁﬂ'wr@épé’dt[)%%@%of%ﬁért t‘h‘é t¥eMcifebd 8s E’rﬁ?ﬂélre

can be substitute one r nore identi
compojjrfdf@r&ma spabificisalte mctudig d:he eompoboden from hal ogen,

1-(3-(8 T TRmphEm Bl e L Bb leon by one or
1(3( —ﬁuéﬂdﬁ)ﬂéh?l?pﬁd?r(‘?%— |&op |)&fkénainkzdoﬁercapto (G-C

am no, CONH2, CN, CF3
4-(3- (&nheroﬂvxmdm %vlmnopsbﬂuomo%ﬂohs\ 3:I@O§en f rom hal ogen,

1-(3-(6 3o bRy i L Ak R ST B35 e by ome or
1-(3- (GTQZ-ﬂuéﬂdphéh?l?pﬁd?mylw%ﬁy%lr)eﬂﬂk\)éLZTBEdI@ﬁé0 NH2, (CrC
1-(3-(6442 BunippRen IRV OB OPEDBLaRE I G &

4-(3-(@{ZBhifoprRnoyadi-3 SnERAAAMbhRIbASI 3k °! 1V and
4-(3-(8{4- fmem@henyk)pysmma w)piropm)thmmarphohmﬁ-enef

t
PRENCAE 2NN ﬁexbmxﬂﬁe?éw#é}sgg fnigomnelashongsi des t he
-G @?\ﬂﬁ{)’?ﬁlﬂt h gr oup@sxyl?)ﬁrogggp)flr%ll'&l‘ﬁé@@dﬁﬁi‘é aciure

ent, for the manufacture of
3-(3-(6x(2¥Bdorpheny!) pyridintSeyiipropyl) thidzolidisfe-2 dedione,

1-(3-(6-(4-fluorophenyl)pyridin-3-yl)propyl)pyrrolidin-2-one,
1-(3-(6-(4-fluorophenyl)pyridin-3-yl)propyl)pyrrolidine-2,5-dione,
3-(3-(6-(4-fluorophenyl)pyridin-3-yl)propyl)imidazolidine-2,4-dione,
1-(3-(6-(4-fluorophenyl)pyridin-3-yl)propyl)azetidin-2-one,
1-(3-(6-(4-fluorophenyl)pyridin-3-yl)propyl)piperidin-2-one,
1-(3-(6-(4-fluorophenyl)pyridin-3-yl)propyl)azepan-2-one,
4-(3-(6-(2-fluorophenyl)pyridin-3-yl)propyl)-4H-[1,4]thiazin-3-one,
3-(3-(6-(2-fluorophenyl)pyridin-3-yl)propyl)imidazolidine-2,4-dione,
1-(3-(6-(4-fluorophenyl)pyridin-3-yl)propyl)piperidine-2,6-dione,
3-(3-(6-(4-fluorophenyl)pyridin-3-yl)propyl)thiazolidine-2,4-dione,
1-(3-(6-(2-fluorophenyl)pyridin-3-yl)propyl)azetidin-2-one,
1-(3-(6-(4-fluorophenyl)pyridin-3-yl)propyl)- 1H-pyridin-2-one,
4-(3-(6-(4-fluorophenyl)pyridin-3-yl)propyl)-4H-[1,4]thiazin-3-one,
1-(2-(6-(2-fluorophenyl)pyridin-3-yloxy)ethyl)piperidin-2-one,
1-(2-(6-(2-fluorophenyl)pyridin-3-yloxy)ethyl)azetidin-2-one,
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expressi on of endothelial NO synthase and for the
treatnment of a disease in which such a stinulation, or

wa@eoo7menease in NO |l evel, is desired, for exanptBEP2006/005706

cardi ovascul ar di sorders such as at heroscl erosis,
coronary artery disease or gardi ac i nsufficiency or
any ot her di seases nentiong§ above or bel ow herein,
also the novel conpounds of the fornmula |a defined

in which the group X is absent, thenselves, i.e.

1-(2- (&%flwwheewmww yexy)sthyhpyerolidisgi2.6:diose, t he
t
3L RHoph8N 8- 2 et h ity AT Bdhe D e, i

3-(2- (eeé{asﬂmﬂ)mphedy'mpynd]m-Gn;‘EIOW)edommwmllqldmeeﬁ didigné0 L he
ntion t he_groups can have
1'(2'(5a§%7ﬁ%‘?r°Pf‘§n}5'$@frd"ﬂ 3&'8&)@?“%’»&@"@'&%%(‘?:8 above or
t t h
1-(2- (SRR Ryl 2 ARty BN E L2 BRNE * v
1-(2-(6A(4-fluoriophepyipmyidie-3t yloky Jethey pyeroén, 5-divaet | on rel at es

i ndi i he f | |
1-(2-(6flaidrophenTarr B Sl Ry eV angs2 S diand - o
1-(2-(6- (Hlﬂl%’f'oﬁﬁehgl?pﬁ U*lgﬁ%)@ihy@) § HEYRIIN-SSortescr i bed

below, int formo e respective free conpound as
1-(2- (4né4-flquphanylwalamlﬁrwawn@emwmma@gllwam@naccept abl e

-G FokbEeRtr i R i B ReE HdiefE cal ¢
3-(3-(6a@- ﬂ@bﬂopﬁén??;&idm%)&ﬁp?b-@ S-airethglimidezdiii®e-2,4-dione,

unds and their salts I f tautomeric forns exist.

3-(3-(6- ("trsrPUO'loﬁh§nb§|Mlﬂ"ﬂr@n&'l)@ﬁﬁh&|h?9é@3?§@§'rl'21'@q§hys| ol ogical ly
| d
1-2-(EFEERPROURISR0b R RRRE Sty M bDAbIAITL S, s eidRe 1"
1-(2- (6fA(EBﬂh@troplyhélngmybpyndin+$yB}X9mthyIerthgmsﬁl&dmheas t he
ree co or Cl
-2 U ITeP SRR 4 TE Sl Dh R oifiasd SRR -
1-(2- (Gg(yh)ﬂofri‘ﬂg&c)sp‘?ie?mgf)??h&inzs grg%x)@éhﬂip rﬁalﬂﬂ?éles el%'ntey

di'scl os ee co bj ects of
1-(2-(6(Etrifluoromethoxiyphenylpyridin-3- onxy)ethyI)pyrrolldlne 2 5 dione,

1-(2-(@@-&&@%@9&% %ﬁﬁhgﬁ qgo%‘q)g? %r W& r}e%)hyl)pyrrohdme 2,5-dione,
1-(2-(%gd-awe(tﬁo%yfnuuﬂsrwib?ﬂainlslmd@r)éth%)wrmfdvmiz),%Rﬁ{e, di n-
1-(2-(6-(pyridin-3-yl)pyridin-3-yloxy)ethyl)pyrrolidine-2,5-dione,
1-(2-(6-(4-trifluoromethoxyphenyl)pyridin-3-yloxy)ethyl)pyrrolidine-2,5-dione,
1-(2-(6-(2,3-dichlorophenyl)pyridin-3-yloxy)ethyl)pyrrolidine-2,5-dione,
1-(2-(6-(2,4-difluorophenyl)pyridin-3-yloxy)ethyl)pyrrolidine-2,5-dione,
1-(2-(6-(3,4-dimethoxyphenyl)pyridin-3-yloxy)ethyl)pyrrolidine-2,5-dione,
1-(2-(6-(4-cyanophenyl)pyridin-3-yloxy)ethyl)pyrrolidine-2,5-dione,
1-(2-(6-(3-cyanophenyl)pyridin-3-yloxy)ethyl)pyrrolidine-2,5-dione,
1-(2-(6-(naphthalen-2-yl)pyridin-3-yloxy)ethyl)pyrrolidine-2,5-dione,
1-(2-(6-(naphthalen-1-yl)pyridin-3-yloxy)ethyl)pyrrolidine-2,5-dione,
1-(2-(6-(3-acetylaminophenyl)pyridin-3-yloxy)ethyl)pyrrolidine-2,5-dione,
1-(2-(6-(2-trifluoromethylphenyl)pyridin-3-yloxy)ethyl)pyrrolidine-2,5-dione,
1-(2-(6-(4-trifluoromethylphenyl)pyridin-3-yloxy)ethyl)pyrrolidine-2,5-dione,
1-(2-(6-(3,5-dichlorophenyl)pyridin-3-yloxy)ethyl)pyrrolidine-2,5-dione,
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one or a physiologically acceptable salt thereof. As
regards the conmpound 4-(3-(6-

W k@npbeye i di n- 3-yl ) propyl )t hi onor phol i n- 3- onePGITER1906/605706
specifically disclosed as its trifluoroacetic acid
salt, subjects of the present invention are
"4 (3- (6-phenyl pyridi n-3-yl*)’propyl )t hi onor phol i n- 3- one

ph d 3- th hol 3-
1-(2- (6063-Hlﬂplﬁm@te APy oy SR TN G lone,
- IO o sty Dpyrpidine 2 aiens, ; g

1-(2-(65¢8,5- dlflu'BTrUﬁher&yIWudaﬁB ybéxﬁ)bﬂmyppyseﬁdune*ﬁ;ﬁ@wm is a
i vi dual . conpounds whi ch

1265t Bty IME RV P VB B3 e S BV VIOl T g onee
1-(2-(6, PLe AR BRERI BRSOk Bl hboBRufs 3. B%idhe

1-(2- (&@mwwsrldln -3- yl)pyrldln -3- onxy)ethyI)pyrroIidine-2,5-dione,

1-(2- (61 Q(gﬁ!éf?uo(ropﬁenﬁ ;}?f&?n”% ))Ig myﬂpgrrxmﬁé%g | dione 1H pyhdin
1-(2- (61(4( diméth{/AmiiheR MRl 38808 Sthyl)bprEitihe 2, 9%@ 2-
1-(2- (64(3( ehlpmm@wﬁml}nycﬂldm -3- mmetbwpymndmefao&ame 3-one,
1-(2- (61@4 8%5@ thidpheHS-IRP5ih Ry thytipy e fiy2 Pyibhg! | di n
1-(2- (&gz( S-Tﬂrﬁe(r%rl|§bk@z&ﬂhﬂwr)d®ryi31-)dbﬂy)§trwI)bl?fr@ﬂ&in)em_’ Bedibféne
1-(2-(6r(3- ﬁuqr@pwdw‘w})aw@ny& yioxviathy)rlidinesgya-gionepan- 2- o

T2 -2 ey RSB URY I B Y N ARVl R 98P oo

1-(2- (6 mflﬁem@—methylphenyl)pynd|n -3-yloxy)ethyl)pyrrolidine-2,5-dione,

1-(2-(6- qgl @ggweé )p)l;rgicrjlcr)lloig1 ﬁ&%yl pyrrol%u¥e Epg dﬁ))l/']l )1 hi onor pho

4-(3- (fol({]-ﬁgérgﬁg%nw)Wd?ﬁ-@@ﬁ)@rbBWchpdé?néyl)ﬁdt?ﬁ@kaid),t hi onor pho

2-(2-(4H4-Bus®phenf ) ihisanpReyiaminy)ethyilisdagolppt, 3midneyr r ol i di n
-2 5-di , . - oy

1-(2-(S Catty B Pepgpiirangh 3 4)PYdin-ZYPRy S BIRY TalicinArang:

N-(2 (W-@Iuérdﬁt@??l)thlazol -2- ylamlno)ethyl)acetamlde

uor opheny yridin-3- ropyl rrolidin
2-(2-(6-(2- ﬂu@ropimenyl)pyndlrﬁ) 3 yloxy)ethyl)lsomdol)(/a ? g dlg%/e) iad

4-chlof N3 B (4in B RO LYl i SR RRY Y, ©! 1 di e
4-amirf(Rizah-1-4aftosglio pbing- Mpw-fidoropRenyi)piazorl) i i dazol i d

i ne-2, 4-di one,
ylaminp)ethydamide.f | uor opheny! ) pyri di n- 3-yl ) propyl ) azeti di n- 2

N-C- tPTupronneythiazoli2 A molsty Nisaiopnamide: ) i peri di n-
N-(2-(@<(2fleprophenyl)pyridin-3-yloxy)ethyl)acetamide,
N-(2-(6-(2-fluorophenyl)pyridin-3-yloxy)ethyl)benzamide,

cyclopropanecarboxylic acid (2-(6-(2-fluorophenyl)pyridin-3-yloxy)ethyl)amide,
1-(2-(6-(quinolin-8-yll)pyridin-3-yloxy)ethyl)pyrrolidine-2,5-dione,
1-(2-(6-(4-methylsulfonylaminophenyl)pyridin-3-yloxy)ethyl)pyrrolidine-2,5-dione, and
1-(2-(6-(3-methylsulfonylaminophenyl)pyridin-3-yloxy)ethyl)pyrrolidine-2,5-dione,

or a physiologically acceptable salt thereof.
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1-(3-(6-(4-fluorophenyl)pyridin-3-yl)propyl)azepan-2-o0

ne, 4-(3-(6-(2-fluorophenyl)pyhdin-3-yl)propyl)-4H[1
WQ 2joridezé n- 3- one, PCT/EP2006/005706

3-(3-(6-(2-fluorophenyl) pyridin-3-yl)propyl)imdazolid

i ne-2, 4-di one,

1-(3-(6-(4-fluorophenyl) py|5|5di n- 3-yl ) propyl) pi peri di ne

- 2, 6-di one,

3-(3-(6-(4-fluorophenyl 2 pyri di n-3-yl)propyl)thiazolidi
A furthgg spbjectppthe present invention are processes of préparation by which the

= (3- - I LGh 0- 7t 1 di -

compoifi dring Somigl PRRETE SERENS I ort Hld BERMaRE o dfeseveral
ways df-grgpading the covdpounds by piecing suitable building blocks together.

Accorc,i4i_q§ qu é)ggl(q%tlgé ggc&:?e%ggg}/ tl)); €v¥\r|c;hdcl:onm%o¥||121§ of % Po}r%ﬂigell and la can
be syn%rjég%éhcgirﬂ WhichUREQREEH W dENStkdP-Cry cry) & "BdmPbRRIs & the
formula-b 27 Widrothiel groupp sty X) ¥y R dRA-aBdyR bang) defingd) a izt theti n

compcgfnﬂ%?q%&%gl‘%ergjtgaéi%gfﬁlgﬂg,rg %rc}?nnp}/oll)rdecgfj tﬁé?o?mglgq{?ygn%l Q ¥:|o2nppound
of the forfrild ¥ 4ré-IirkearieRNRANb I aIRgIRtIoR T¥A&BrN0) et hyl ) i m daz

ol i di ne- 2, 4-di one,

3-(2-(6-(2-fluorophenyl)pyridin-3-yloxy)ethyl)imdazo

i di ne-2, 4-di one,

1-(2-(5-(2-fl uorophenyli pyridi n-2-yl oxy)ethyl)pyrrolid

i n-2-one, || .

1-(2-(4-(4-fluo ophdﬁyl)ﬂﬁlazgi-z-ylamrunethyl)pyrrg

i di ne-2, 5-di one, Iﬁ2 % " /Ji\

3 X1- (2-(¥6: (4- f | uor ophenyl ) pyri di n- 3- )eth [ ol 8

R %,I—&tgiog\nﬁ, L SR SPINPTNQUAS o

1-(2-(6-(4-f|uorophenyl)pyridin-3-y|oxy)ethy|)pyrr$ﬂid

i ne-2, 5-di one,

V. (2- (6<(4-fluorophenyl)pyridin-3gloxy)ethyl)-1 b

H pyri di h2- one, 0O

%%Lé;;f 14 Iuorophenyl)thia€9yfg?;Ia¢Lng?ethyl)inidaz
LBt o -&-on \ ~ 1
3-(2-(6-(4-f|uorfphenykgpyridin-3-y|d%y)eﬁ%yl)inidazo
i divie- 2, 4-di ggfeT™N | TN\ 2 R?
3-(3-(6-(4-f|uoroph@%yl)pyridih-S-yI)propyI)-S,S-dinet
hyl i m dazol i di ne- 2, 4-di one, Vil
3-(3-(6-(4-fluorophéfiyl)pyridin-3-yl)propyl)oxazolidin
-2-one, |
- CS-chl oro”-fl uorophenyQpyri di n- S-yl oxyJet hyOQpyrrolid

N - di 1 2 3
i the §BrpopUBEFthe frmiae I and ¥ e grapetist G Wiyl e
definedrasl indhe eothpgoutidsraf the formulae | and la and, in addition, any functional
group% pééb%gqr%gergﬁtg%lpéggeof Ry &7 ) thRYba o b?éé/dr%r‘/ &r%tu?)gl\zlﬂch are

later converted into the desired groups. The compounds of the formulae IV and V can

also be employed in the form of salts. The group L' in the compounds of the formula
V is a leaving group which is nucleophilically substitutable by the amino group,
hydroxyl group or mercapto group representing the group -Y-H in the compounds of
the formula IV. Examples of suitable leaving groups L' are halogen, in particular
chlorine and bromine, and arylsulfonyloxy groups and alkylsulfonyloxy groups such
as benzenesulfonyloxy, toluenesulfonyloxy, nitrobenzenesulfonyloxy,
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1-(2-(6-(3,4,5-trifluorophenyl)pyridin-3-yloxy)ethyl)p
yrrolidine-2,5-di one,
wa2q02/00@4¢ 3-tri fl uor omet hoxyphenyl ) pyri di n- 3- yPOREPBDEI§05706

| ) pyrrolidine-2,5-di one,

1-(2-(6-(2- trlfluoronethox%%henyl)pyrldln 3-yl oxy) et hy

) pyrrolidine-2,5-dione,

1-(2-(6-(6- nethoxypyrldln 3-yl)pyridin-3-yloxy)ethyl)p

yrrolidine-2,5-dio

metha meﬁlﬁfqrwlwyandjtrﬁlugrqm?ﬁmeautﬁowlym Whenwpmpaundsi ofdhe
formul?\?gé?tgirﬁlﬂf P euaa/rln %ugfylgh%rre]ﬁryg egl for ?Inql 9{ the |i { t?]erated
acid of mp)fbrmhiadfnle-ahcﬂembrﬂ‘mwlng the nucleophilicity of the compound of the

formula|lyd|p &n_e éﬁgf’a@%f{gggﬂ&? ﬂ?s” oftelﬁ) )érdlvghtnageéows% %)meé@ ! )&Y table

base éhbﬁ?s(ﬁw gﬁgﬁe Fof lek'Qr‘hBRahS LAY A dTrids etitybRiif, ) Py T T
ethyldu]somemﬂal(n’a';@; pa}qndBTeh anyarhieysglh yoi ekampleydadiymearhide) grjithium
diisoprppy migs, 41 SYSRISHREIRVI0 sRPPeH Joy PXaPI A9 LISARQtLE

compdiﬁldzhk% r‘iibgﬁ%thlum an alkah metal or alkahne earth metal hydride, for
6- (3-cyanoph onxy)ethyI?p rrolidi

examp@glmlwnmydnlde sodium Kyd 3/ eor calcmm hydride, an alkali metal or

alkallné e%iﬁbrgg %%E&bg%r%ug érRXN éjlhpno?h é{rlncﬁ%)rg)t( HX' ?c?% aﬂlple
Ilthlumlhy(d%oﬁl@e( MDWW&BX%Y bbtassiuh rydrosidex Yoatdit hyatoxidel

di ne- di on

benzylinrpeth(ybmWwyamm%@h?!kpbmtal At alkaling gpehryetabakoxide,
for exdfipl S meMERTE, sodium Fiheita pRiesim Beas Aetgssiom

ethoxid@ypotassidmiert2b Gtostiden er another basic alkaline metal or earth alkalme

metal Szg%ppHG dfidéﬁtgg(lgrfnlgllj% %&%égXatgqligyslo)d? rﬁlcglrgor%)’atgl 82)( asgltum/l

o oo oS SRR B AR ot

potassiunrhysirggencarkomate) pyanolhied basicxdl; dr armaixture of two or more
bases Lﬂﬁ% h(‘fgé %%gdqﬁd%{g{gv&re%pneefoyel $HY, 5&t8'alnalﬁylgluon YA SLH0A |)sppy Hormed
in ordértb?etheﬁihécahfddmwhﬁa%rhwaIlvllﬁﬁtyb&waasrfwhg B3k The

di ne- 2, 5-di one,

reactlon szmeezompcwds ofithe|fprauiae)yandiVis gsyalikgarsedyaut by ap inert
solverl, WBAZaP & Bl onanrols gy afueous ey R ISALSL SHEB SR

hydroctarnboﬂo5cblldbimeted hydrocarbon for example n- heptane toluene, wlene
(2-fluoropyridin-3-yl)pyridin-3- Klox ) et hy P
chloropga;epqﬁ ,qiécrgmggmaﬁatgﬁge an ether; for example diethyl ether, dusop opyl

ether, g; il glrﬁgth%%gé_’tglgg% é‘:‘%MEB‘,et@YrJaWéﬁde‘i’t'aﬂ S VLY iGkdhe, Jdester, for
example efhy] Gcethte) ety hgdetate) aphamide) foréxdimpla-, Nsdimethigiférnpamide
(= DMH,rI\(I)-lniwedtihgﬁ)_y?rbﬁai%i-f-rc])%’e (= NMP), a nitrile, for example acetonitrile, an
alcohol, for example methanol, ethanol, isopropanol, n-butanol, or another solvent,
for example water, pyridine, dimethyl sulfoxide (= DMSO), or a mixture of two or
more solvents, including a mixture of water and an organic solvent which is miscible
or immiscible with water. The reaction of the compounds of the formulae IV and V
can be carried out in a wide temperature range. Usually it is advantageous to perform
the reaction at temperatures from about -20 °C to about the boiling point of the
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1-(2-(6-(3-chloropyridin-4-yl)pyridin-3-yl oxy)ethyl)py
rrolidine-2,5-dione,

wdad.2q0200@4¢ 5- cyanot hi ophen- 2-yl ) pyri di n- 3- yl oxypet/Apiop@gos706
rrolidine-2,5-dione,
1-(2-(6-(3, 5- dlﬂEthy|ISOX&%9|-4 yl) pyridin-3-yl oxy)eth
yl)pyrrolidine-2,5-dione
1-(2-(6-(3- quoropyrldln 4-yl) pyri di n-3-yl oxy) et hyl ) py
rrolidine-2,5-d

solvent uged, (me(eiablybairfmmab@uhw “Bhtengtoysyi00 i Gr-As {8 wsupl dheydetailed
conditRY 5 Beerg e rspaRiE inglvaing (o salyenty the basp iy, ermparature:

the ordqrwfradbltdimme?ngﬂ@ﬁ naltles and other parameters, are routinely chosen by
rimdjn-5-y d 3- t hyl lid
the perqq)& SK |§({jllnﬁh!§ art lln view of tﬁg halranctengﬂchgptﬁe s}lar%iﬁg rc:[)(r)nplounds
and thé'tér'lg’;e( @on(:ﬂ) Uhyor ophenyl) pyri di n-3-yl) propyl car banoyl ) b
utyric acl 8
2-(2-(4-(4-fluorophenyl)thiazol -2-yl am no) et hyl )i soi nd

BesideR RIAGSN A APTYION) GHP AR S2Y NS BT eR by PRBASLPE @ hycroxy

group, 3opé%mple and the linking of the compounds of the formulae IV and V be
N-(2- (4- (4-11 uorophenyl)thiazol -2-yl am no) et hyl') acet am

effectedgender the conditions of the Mitsunobu reaction. In such a reaction a hydroxyl

compefinkt’s Sif el by 1e2RNBR MR Bbdiodva:giiy bekiudikt ikl Bty
azod.cértfd)&wm@ (DERD) dr-diopromn @ﬁbcmmdﬂwﬁé ¢DIRDY bamanph@édhane

) benzam de, 4-am nof urazan- 3-carboxylic acid

like tnqlzer(ymasphm@mﬁﬂl@wghqspaaae and beepngs sesRgPYRiaitee,
nucleoyplfllﬁaérun%gé flitlonUTHh8RBSEYIA L& 380An oY AMdPUGALN I E8Rbftions in

an aprbti¢ 3olvent fkd an@tlogrh éoryeXaoypledetraBydriofurah eir lnjdyaaee tadm d

tempefgtyres o Abaus & SptrRheytrpemytemreratygy Petaflp 9m e, Misynobu

. r d
e P PSSR LA BRA D LR s e

1-(2-(6-(quinolin-8-yll)pyridin-3-yloxy)ethyl)pyrrolid

instead 5 523G RRERRRUNG BHPPARMRUBIY:YIh 155 FamRoungaf g formua

V and ‘tl’ﬁé’rbb xénﬁelta.f&dwﬁsrﬁwalu@m@ theftoup -CH.- CHz- and the grou
- (3- et hyl'sul f onyl am nophenyl ) pyri di n- 3-

-N(Rz)t<ﬁ Hii ;thesﬂ: We gEoupssean 8lse, beintepdyised isterwise iy filrst reactlng a

compog%gjgcgeﬁﬁg :f Ve@%tlvt\plgr{ go n@xﬁd”ot g’reth thﬁ%tvpéné nge)p reacting the

ion LBl 0P preparatlon
obtalneblcoh\ﬁdnmdcdﬂt‘ne lﬂ@ldﬁulafVIl e f coripbasd beaedatéd from siad tempound

of the for?r{u?a? 1;/IIa(/v'sljthoabE;c{;lrln?)%alng ofmg fcsrmal}lg VSI’I? In tﬁe compounds of the
formulae IV, VI, VIl and VIII the groups Het, X, Y, R', R?, R* and L' are defined as in
the compounds of the formulae | and la and the compounds of the formula V and, in
addition, any functional groups can be present in protected form or in the form of
precursor groups which are later converted into the desired groups. The compounds
of the formulae IV, VI and VIl can also be employed in the form of salts. The group L2
in the compounds of the formulae VI and VIl can be a nucleophilically substitutable
leaving group like the group L' and be defined as the group L' in the compound of
the formula V, and be identical to or different from L'. If L2 is a leaving group, the

formation of the desired product of the formula VIl in the reaction of the compounds
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ways of preparing the conpounds by piecing suitable

bui | di ng bl ocks together. According to one of the
wee@ceeres, by whi ch conpounds of the fornul aePCT/BPINOS/E5706

can be synthesized in which the group A denotes

-Y-CH2-CH2- |, i.e. conpoun%% of the formula Ib in

whi ch the groups Het, X Y,”RlL, R2 and R3 are defined

as in the conpounds of the formulae | and la a

npound of the formula IV and a conpound of the
of the fqgmmp%l\x(/agfj é/lma,qm@apﬂege@tbyrﬁmp@ymg(%maql% ﬁaactlon conditions,

for exérﬁ@f‘e\%rﬂﬁby\ﬂéjo%n gk{:_%%éqo%%\(é‘o?ﬁ&ﬁ’r&ga fr&gﬂar e det %ﬁe

employggmc&rlmpoundmfﬂr&jﬁarnfulal Ve \Aﬂmmud)ratam twmllebalr@rgfoups L' and L2
addj ti on unctional,. grou resen

of diffesept reacHyity. %ﬁ PUPH-qt'Héhgé?P R?f“ng %tlc?tﬁ?g g‘lstead of
being éﬁgé&nrlﬁg?otgftfaﬁ Q?OY)@ bt fghﬁ oq%sibéfﬂgﬁﬂgGHB%r algecursor

rmul ae TV and V can a
of a Ieemipgtgredp whichis danverted intd a deavimg grupuin the compdiund of the

formul T Fesoraeptey el diplPiLE Y 5 eOmpoit e ol dan'be 2

hydroXy¥ gF g/ |or9lﬁé’gfbtﬂf LYRY l‘héﬂid?nﬂénﬂ#ﬂ)of i RAANI Vgcérhse an
-Hin the conpounds of the fornula I

esterlfgada@rmtbgnﬁﬁd bMdlloa(MI @roupawhigh i the gempound of hiaé fayenula Mil is

comefB 6 R 1 B B, TR AR Bt L

the obein@® BEAIPOLAEOT Ak forhilid 8NESa beronosited into a halogen atom or a
ni tr obenzenesul f onyl oxy, net hanesul f onyl oxy

sulfonyloxy grekR et exaneBls 2 BrMEe,atornby, tr@@#psnhwgh Bdragen bromide

orphoSHRLAS GRS ARHRRYIR0 OB et wir
methahesutfdreyl chicriden8uoh cenharsionsycarh be mpecformedi uncte'rtsyanrfard

.1 he compoun formula |V i nth Iatl
conditjons kno tﬂ?e?"ﬂ@@e?ﬂéﬂ@a%[‘%@@é% %R*)F 5h g CQU‘RO&B'!deOf the
formuIQf\ﬂeis QUg haﬁ&e"f\%@ﬂ@tlﬂﬂed et RWPESeR bEEkARDI §'?‘-15‘r%moacet|c

l'ike triet am ne, ethyldiisopropylam ne, pyridine,
acid (GriCa)valiyl ester. Aftasralkytatign of tkwqmpaumdjef the d:cnmpoum of the
an.or ganonet al

formulgbg{sﬂgiﬁiggﬁh %Ff%ﬁ%ltpt%y% compoun oFtheof'rP E\O\/II i which the

-CH,-CH,-L? moiety is replaced with a -CH,-CO-0-(C+-C4)-alkyl moiety, the ester
group can be reduced to a hydroxyl group, for example with a complex hydride
reducing agent such as lithium borohydride, to give a compound of the formula VIl in
which L? is hydroxyl, which can then be converted into a compound of the formula Vil
in which L% is methanesulfonyloxy, for example. All the above explanations on the
reaction of the compounds of the formulae IV and V, for example with respect to
bases which may be added, apply correspondingly to the reactions of the compounds
of the formulae IV and VI and the reaction of the compounds of the formulae VIl and
VIII.

Instead of introducing the group Y by means of the same starting compound which
introduces the R>-X-Het- moiety, the group Y can also be introduced by means of the
starting compound which introduces the -N(R?)-CO-R' moiety, and a compound of

the formula Ib prepared by reaction of suitable compounds of the formulae IX and X.



10

15

20

25

conmpound like n-butyllithium an alkali nmetal or
al kaline earth netal hydride, for exanple Iithium
wgarioee4s sodi um hydride or cal ci um hydri de, aPCHER206/005706
metal or alkaline earth nmetal hydroxide or quaternary
amoni um hydr oxi de, for ex gple I'i thi um hydroxi de,
sodi um hydr oxi de, potassi um hydroxi de, cal ci um
hydr oxi de, benzyl tri net hyl anmmoni um hydr oxi de, an
al kali metal or alkaline earth netal al koxide, for
exanpl e sodi um et hoxi de, sodi um et hoxi de, potassi um
nmet hoxi de, potassi um ephoxi de, potassi um
tert-butoxide, or anotlier basic al kaline netal or
earth al kal | QEZD und,, for exanple a carbonate
| i ke sodi uhh carbonath¥, deass%un1carbonate, cesium 0
Xcarbgggte, a hydrogeghzar bonat e Iikeezgdiun1x
3 dr ncar bonat e, potassi umhydr ar bonadtke
R E%ﬁﬂher basic salt, or a nixfEre g? t woHet ng?g/gw es. R
The base can be enpl oyed before the actual al kyl atgon
IXreaction is perforned in order to convert thg co und
of the formula IV into its corresponding salt. The
reaction of the conpounds of the formulae IV and Vis

usually carried out in an inert solvent, whi cq can be 3
In the pempiounds oA theofarmuiaelXagod dutheggronpa - Hefu¥ols R sBcandR” are

cefinefl AR1F15 8RR Fln 7 55 TSR P4 5 B adioR Plftonai
groupsltamberprasémtan prowietedt o orf iartheXemp be peBirSor greupeiwhich are
di i sopropyl ether, 1,2-dinethoxyethane (= DVE),
later coyeried tite the dasifed giqups. dhe,aipep Lain tr eemppynds of the
o B p3e R A e B BB B GRSy f o
nucIethitE:teimhnit'rcrwtjsdtqﬁloﬁ-reaetioﬁrla E\iﬁd??plefe diiléa\iihg! lgrduns Lina
exanpl e gcetonitrile, an al cohol, for exanple
°°mpMﬁBP?°@WQHgI VY“'P@ &ﬁf‘dﬂ!ﬁ%g‘? SHEh & ’gﬁﬁt‘gﬁiﬁred?ﬂ!?fﬂm%?' for
| _ | o .
cxamilfHefs, bR 0 M B Srod B be
trifluorsoietieanesulfionyloxyi hige @ompaunds af thevnrerulaa dX amdoX ganiatso be

| oy o B & e D e b _
emplofs it e et srts bl S p eV xBBnafens Sn b AR TLatane
compditisist thafoinfidla8 ¥ dnd 2, for eRafP@RithtrespedtadBases which may

Usual ly it is advantageous to perform
be added, apply to the reaction of the compounds of the formulae IX and X

correspondingly.

The starting compounds of the formulae IV, V, VI, VIlI, IX and X, as well as other
starting compounds for the preparation of the compounds of the invention discussed
herein, are commercially available or can be prepared according to, or analogously
to, procedures which are described in the literature and familiar to the person skilled
in the art. Compounds of the formulae IV and IX, for example, in which the group X is
0, S, NH or N((C4-Cy)-alkyl), can be obtained in a nucleophilic aromatic substitution
reaction, similarly to the reaction of the compounds of the formulae IX and X, from a
respective compound of the formula R®*-X-H and a suitable heteroaromatic compound
containing a leaving group. Compounds of the formulae 1V and IX in which the group
X is CH; can be obtained by reaction of a metalated heteroaromatic compound
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the reaction at tenperatures fromabout -20 0C to

about the boiling point of thesolvent used, preferably
watoo7oem@bout 0 OC to about 100 OC. As i S usurtT/EP1v€6/005706

detail ed conditions of a specific preparation,

i ncluding the sol vent, theeﬁﬁse, the tenperature, the

order of addition, the nolar ratios and ot her

parameters, are routinely chosen by the person skllled

in the art in view of the characteristics

comprising th%gr%iﬁehwma anralkylating agget wb&%aﬁaducgem%BgCHz-
monet)h%r%glerggﬂétlé’n Eﬁé )ﬁ(ﬁfﬁﬂr\gﬁf&H ntdifis! aeﬁx’b'@-l-ﬂﬁf o?ﬁeLl

or exanp

R3-CH(O#R+Higt- oimeiyaubloh‘mamnd&tunf bé bbtafmedrbyw aaylamm hedmtion or by
eff cte Lﬁa the con |g‘$ of the Mtsunoba

reaction.q @n gidehygde ametalated gogma@pomg n&ompounds of

t
the foﬂﬁﬂilh‘{@’ a‘?@ell?%mgvtﬂﬁ f*n'tﬁ@ g‘éﬂ? at e%?;neo ?h b Githfhed in a

transntabn mmlmayalyzed)&uzakbmoqphagere(acﬁom)roanai halqgem‘swtzaimuted
heterllke YIB enyl phosphane r tri bu‘t_lrg'Lg @S hane ang vati
QREYn i FAMBPHYNG, '&?86%9 Q rPN{G A¢d depiyative.

Compb@ﬁ&é bPtheCRfmufdeaV/|ahdoR certd SB*taWéi‘ﬁB)][ %&I@hﬁ@%ﬁhlhé@%the
an_ap rotic sgl vent |ike an ether or” exanpl e

formulaetlr a(ﬁgvlmCdiszé'ﬁ )il atidodar&H22€ Ho SWRE) -4t oF alkylrtiogannides of the

ol A B R TR 45 S Ao o exampe

conveMrTgSal AQ8LbX %/ngddpa"ep‘ieéérﬂﬁ@thé %rbOISIHEEId irtd o ealohen ditdéreor a

npound of the forrmula IV t he compound of the
sulfonv@%mrguwr%nfesenmgsﬁgﬁ QoM k afEeasya bW'BGL?éPngX featment

it W45 oA AIB AP e end houp
treatmeeﬁmﬂﬂhngemmsnb?mw oglicir:]dmurﬁdnsrrmhadai;dh@wtdkl)ttlcms:(@ﬁpfmrm(ample
the pr%%%aeﬂ& thageswihie 200 3 @ rdig xRAFRIGH 1 {’]?g'?ﬂteé@r from
methd‘n%@[]’ﬁéﬁ\ﬁ cﬁm&%}% 92 Ilﬂﬁjt %e égl(-ls Hlldlﬁ@ bl éloﬁﬁm&éﬁged in

e for a Vill. oundso the fornmulae
WO 2004/08990%). ICampowndd of the fgrroulasViletan be obtaimed bracykaion of

. and L1 are defined as. i Y CO nds,, of t faQr ae
aminedt 1he 1y F R ohvlo ot 11 STREC B9 widhg N-GD Boup
which@eidd fiem fohn AYingl FreRRbuREINIE BFubsiioh skirfR§ Tompbunds such as

protected formor 1n the form of
from amino-substituted carboxylic acids by cyclization or from dicarboxylic acids by

conversion into the imides, for example.

Compounds of the formulae | and la in which the group A denotes -CH»-CH,- or
-CH,-CH2-CHa-, i.e. compounds of the formula Ic in which the number p is 0 or 1 and
all other groups are defined as in the compounds of the formulae | and la, can be
prepared by reacting a compound of the formula IX with an amide of the formula XI
or Xlll which comprises a terminal alkenyl or alkynyl moiety, respectively, in the
unsaturated substituent on the nitrogen atom to give an intermediate of the formula
Xll or XIV which can then be converted into a compound of the formula Ic by catalytic

hydrogenation, for example in the presence of a palladium catalyst.
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15

precursor groups which are later converted into the
desired groups. The conpounds of the fornulae IV, VI
wa@pa7vbi24€an al so be enpl oyed in the form of sSBCT/BP20061@5706
group L2 in the conpounds of the fornmulae VI and VII
can be a nucl eophilically §qbstitutable | eavi ng group
like the group L1 and be defined as the group L1 in
t he conpound of the formula V, and be identical to or
different fromLl. If L2 is a |eaving group, the
formati on of the desired produck Ef)the ormula VIl in
the reacti o of th%/gmqpoqﬁﬁ§gf CHaet or furae 1v and
can_be achigved byRenplpjgtng suit abl @NFeatri on  XII
Q§%p t)p ons or, exanpl e enpl oying an ¢xcess of the
ompoundNof tRe formula VI, or by enpRoying a conpound

of the feynula Vi } ch contains | eavi ng groups L1
reactivity. The\group L2 in the

and L2 of "differ
conpound of t formula VI, instead bei ng a | eavi ng

group, .can so be a protected formof a |eavi ngl gro
3.-XQr a firecursor of a |eaving group whX¢ch i/g\qgﬁQ Q)ped
R i et a | eaving group in the corrp&md oHet he for nut R’

VII. For exanple, the group L2 in the conpound of ghe
[kormul a VI gan be a hydroxyl group, or the group LR"in

t he conpound™f the forrmula VI can be _an estdgified or
etherifiedgwydresxyl group which in t compound of the
fogﬂyla VLQ*is comerted into a hydroxyl group, and

el foup
Psbrai ned\

epresenting the group L2 in the
bt ai ned|compound of the fornula VIl ca@ be converted

into a hrfogen atomor a sul f onyCblsy grfjup, for
ex e a brom ne atgm by trzat nent Ny dr o
br gmje or phosph@®’ds ‘t‘ﬁbﬁﬂo}ﬁe or\g$I i

met hanesul f onyl oxy group by treatnmentRivth
nmet hanesul fonyl chl oride. Such conversi ons can be
performed under standard conditions known to the

kill ed Anot h | f h
In the EAmPHNAS 06 T Tar@ e B aiie o & Hithd ivwds BREPRARE ficpnd R®
are defifb&'as ih Phe BSAPRURS of thY fFITRAASE | anddh @ntQIni ﬁ%&ﬁioﬁ' v

~ester. After alkylation of the conpound o
functiopahgeauns esn be présantin pratectad:formauarin dhe &rmeef precyrsas groups

wich Bg§ BIBPHN ot Bl oy YU F g T s o
the forffilgé Xi té Xeves0ar 1. Like the -CH,-CH»-CH,- and -CH,-CH,- groups
representing the group A in the compounds of the formulae | and la, the alkenyl and
alkynyl group in the compounds of the formulae Xl to XIV can optionally be
substituted by suitable substituents, for example alkyl substituents. The group L* in
the compounds of the formula IX is a leaving group such as halogen, for example
chlorine, bromine or iodine, or a sulfonyloxy group, for example
trifluoromethanesulfonyloxy, as explained above. The reaction of a compound of the
formula IX with a compound of the formula Xl or Xlil is carried out under the
conditions of the well-known Heck reaction and Sonogashira reaction, respectively, in
the presence of a transition metal catalyst such as a palladium catalyst and, in the
case of the Sonogashira reaction, a copper co-catalyst such as copper iodide (cf. de
Meijere et al., Angew. Chem. Int. Ed. 33 (1994) 2379).
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group can be reduced to a hydroxyl group, for exanple

with a conpl ex hydride reduci ng agent such as |ithium
whonokyaré de, to give a conpound of the fornul BCWEP2006/005706

which L2 is hydroxyl, which can then be converted into

a conmpound of the fornula §2p in mhlch L2 is

nmet hanesul f onyl oxy, for l e t he above

expl anations on the reactlon of the compounds of the

formulae IV and V, for exanple with respect to bases

whi ch may be added, apply correspondingly to the

A @%&'ﬁ%@ﬁgg@ner eﬁépgﬁéfcﬁﬁae%on@ g éfﬂé#gﬁﬁg!am;sd v
- ' he dorsn
i e d
compoﬁ% %‘;;?_W%%Jlﬁe EI"taﬁ’ﬂtlh NSkaft TRIM W\@téﬂ'ﬁbf&hﬁf‘é ?%ﬁ?@és ofthe

and a conpoun ormula I'b
formulp@p iy wuidbrytheemrbormnham can beklangateg baugive the hydeoxyalkyl

compayfiger tie FeTpilp XMlaphich aRer Gerversios of eyl Lgtanecinto a
leavm@grddb fd’@ivé@ﬁ@@éﬁfb%u‘hﬁstdf%é f&eréQ(Vll ¥3f BedusediforitAe

dition, any functional groups can be present in

alkylatiproofeenrapoundsobthe farmula ‘96“@1 give spoapousds ol firymula Ic.
which are later converted into the desired groups. The
group L3 in the conpounds of the fornula IXis a

xI eavi LI@HQr oup whi ch canxbe repl ac _t_b)H he group Y
R¥TN Ma nucl eophiti® arRir@ ﬁﬁ&/?%t ?8n react i vl

Exanpl es of |eaving groups 3 in a compound of the
rmul a 1 X which can undergo such a reaction, are
hal ogen, for exanple | oring bromne or iodine, and

sul fonyl oxy groups ch as
trifluoromethanes fony 1 conpounds of the
fornulae 1 X and X can also be | oyed |n t he forn1of

salts ove 4expl ala%ltl ons on re ct|
I%\n QOﬂpO/l}ﬂdS?Q)'ﬁ%Fﬁ- d f ormul ae | b aRi” \f

th Hetpect to bases which may be added! apply to tNe
reaction of the conpounds wgijjthe fornmul ae I)i and X ||q2
corX¥Bpondi ngl y. c

In the compounds of the formulae VIl and XV to XVII the groups Het, X, R', R* and
R3 are defined as in the compounds of the formulae | and la and, in addition, any
functional groups can be present in protected form or in the form of precursor groups
which are later converted into the desired groups. The number p in the compounds of
the formulae XVI and XVIl is 0 or 1. Like the -CH,-CH»-CH>- and -CH2-CH2- groups
representing the group A in the compounds of the formulae | and la, the carbon
chains in the compounds of the formulae XV to XVII can optionally be substituted by
suitable substituents, for example alkyl substituents. In case the carbon atom
adjacent to the group Het carries an alkyl group, the starting compound of the
formula XV can thus also be a ketone instead of an aldehyde. The group L* in the
compounds of the formula XVII is a nucleophilically substitutable leaving group.
Similarly as explained above with respect to the leaving group L', examples of
suitable leaving groups L* are halogen, in particular chlorine and bromine, and
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The starting conpounds of the fornmulae IV, V, VI,
VI, I Xand X, as well as other starting conpounds
WO 0070b24pr epar ati on of the conpounds of the | PUERP10061005706

di scussed herein, are connercially avai | abl e or can be

prepared accordi ng to, %ﬁalogously to, procedures

whi ch are described in the iterature and famliar to

the person skilled in the art. Conpounds of the

fornmulae IV and | X, for exanple, in which the group
arylsulfanytoxygromps @ndnglkyisulfomyloxy graups ssigh afebwealeﬁéﬁonwoay,

toluenGFHGFQRY, hfircBkAZAE FuRAYERY, MipRabediery iy il &

trifluoramethgndsutfongloxgspect i ve conpound of the fornula
R3-X-H and a suitabl e heteroaromatic conpound
containing a | eaving group. Conpounds of the fornul ae

For eldbya‘fiﬂ th\%(chb bﬁé\ntﬂm%iﬁoﬁ étém%é@&nBSuﬁ@Bﬂﬂ@f&rmula

ction a met et eroaronat |
XV camr bepmmmdeosegh undenthet tendjtionpotbie Kmevmgel tedctibnivgth a

maton S5 SRS, B LA e s P B B astongpn

di((C1-82)-9ﬂ99§¥C1"€97 aM?Io%)bdﬁBbﬁﬁnfe@lﬁ‘ylPﬁoér&Hdha@@ fabbﬁa.wb ¥ the

I on reacti on or reaction of an al y
intermedliate hetesoaromatic menma@dﬂerwabwpbmmform@im&ﬁ@ﬁeﬁ

CH=CHREQURS IR daih b G ERlal FodfiitBagh. el GHICH! moiety

can beStErerte@iGHR] & DO HLE3A45- rABicty amcatélw@ﬂﬁlrogshaﬁm Lfbeéxamme in
het eroaronmati c conpound cagg9|3|n group a

the preseinegiaf agealladilgpicatalyste an f“Q"h‘é’ f?ék‘ﬁ%ﬂ’ &ngHz OH

moiety; 8 el 5 SOV BRI 3 Cichel PP BB P By pygrice

such a8l |lt|y|um bowhydride stoafive aecdropourdiofhel foandlao)XiVi marhich p is 1.

d d f I
For oS 5 R o5k, BBt B B B ormuta xv
can bd tofddrded Lﬁ\d@'tﬁ’@ %anéﬁ.em, Of the Wih@org%ﬁdﬂ withoa! P

representing the group L1, such brom ne at om by
methoxymathwinphanylphhmargwm $a|b fiorcexamplphasginthesintermediate

comp BB Rl RGP S R o

-CH=CHT H} eas b@qiydroryeéd W@P'aesdld B@ndlfmf@gwenhefmdehyde
nmet hanesul foni'c acid 2-(2 di oxope/rro idin-1

moiety. {JH=ChiQ whigh-eam bgrfeduced to a -CH,-CH>-OH moiety by means of a
complex borohydride or by catalytic hydrogenation to give a compound of the formula

XVl in which p is 0. Similarly as outlined above with respect to the compounds of the
formula V and VI, the conversion of the hydroxyalkyl compound of the formula XVI
into the compound of the formula XVII can be accomplished by means of a
halogenating agent such as thionyl chloride, phosphorus tribromide or hydrogen
bromide in case L* is halogen, or a sulfonyl chloride or a sulfonic acid anhydride such
as methanesulfonyl chloride or trifluoromethanesulfonyl anhydride, for example, in
case L* is a sulfonyloxy group. All the above explanations on the reaction of the
compounds of the formulae IV and V, for example with respect to bases which may
be added, apply correspondingly to the reaction of the compounds of the formulae
XVIl and VIII. The compounds of the formulae XVII and VIl can also be employed in
the form of their salts.
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met hanesul fonyl chl oride and

1- (2- hydroxyet hyl ) pyrrolidine-2,5-di one described in
waE0200024089903) . Conpounds of the fornula VI IPCTEP20D&005706

obt ai ned by acyl ation of am nes of the fornula R2- NH2

or, in case Rl and R2 toge?ﬂer with the N-CO group

which carries themforma ring, fromsuitable

bi functional starting conmpounds such as from

am no-substituted carboxylic acids by cyclization or

from di carboxylic acids by conversion into the im des,

| !
ol RIS BRSSO Ul EGHO350 bF il ora o
a compo@%d wmoalmbdyffombﬁségarith@gtwdsrig?/;/?_( ahgth, a_aum:tbﬁs ap
is 0.0r 1 an er_groups are defined as_in the
comp%&ﬁgiormtﬂgﬁ\é q‘rjﬁ(rﬂf I )&\Zl' it 'gﬁlfol ROSSRIR tBét?i? fpar 8 gomypound
) unas . . !

i SRR SPGULE s ST R 4y W TPl
introdudektbreygroop Rfl dnthgimoietyeRy-X-riespateristep,yar inthe kast step of the

s TR Sbr 1 R Bl or o
-Het—AT-NfR;)Q@OWhM%ﬁét?.dThlﬁg,Cfoﬁe%’rﬂﬁlé{ Rehe plep@rihg dtbRpbGn®Yf the

catalytic hydrogenation, for exanple in the presence
formulaflb avhieh Isadrfinedcas mdjeated mbowe, @ggaaﬁwforgasﬂng Recompound of the

formuia N RSP comyBeer 8 Pl b HibatBund ht Rk splfpigvn

can bd reaitted withdcorhpoasid of trenformya VY the@lsuliinguntereediate of
resent in protected formor in the

be p ) he form of
the forpiule XX seagied with arsosmaind ofthedorauiaelX avhichintraduees the
qu_gﬁﬁ%ged groups. The nunber p in the conpounds of the
ornulae XI to XIVis O or 1. Like the -CH2-CH2- CH2-
and - CH2- CH2- groups representing the group AOn the
conmpounds of the formulae | ang la, the alken and
al kynyl group in the conpouaﬂ§96f tﬁéhfﬁfhﬁh e XLt 0
XI'V can optionally be substitutecs-l y suitabl|
substituents, for exanple al kyl substituentR™ The
group L3 in the conpounds of the fornula I X is
| eavi ng group such as hal ogen, for exanplke chlori ne,
brom ne or iodine,.or a sulfonyué&yngpu , for exanple
trifluoronet hanesufjf onyl oxy, as ex&bgine above. The

react i on_lz{}/\c\c;\l ng of, the
R

|2
L5 Y R L Y
Shet” H - Het” \/\ITJJ\FS
RZ
XVIII
\\ / o XIX
2
L1/\/L H\N)J\R1
L2 Y l,
Vi \Het/ SN2 R
VIl

XXI

In the compounds of the formulae V, XVIII, XIX and XX the groups Het, X, Y, R, R?
and R® are defined as in the compounds of the formulae | and la and, in addition, any
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formula I X with a conpound of the fornmula XI or X II
is carried out under the conditions of the well-known
WoR@k/00@#cCt i on and Sonogashira reaction, respeCT/ERI006/005706
in the presence of a transition netal catalyst such as
a pal | adi um cat al yst and, %% the case of the
Sonogashira reaction, a copper co-catalyst such as
copper iodide (cf. de Meijere et al., Angew. Chem
Ed. 33 199 2379). A further process for the
funct'%\ Lg i BEStaetederm ik TarmapIesUrser groups

i W e S S0 BB B S ST T v
employsd 1)) the ﬁ)rrarm‘ théie sattsheTheg lemvirg gmoeipde’finrthe campaundsef the
starts, from

formulf 3 B oA iAot RHEUS oPinsiaaivi s GXAIBINGY JUpUmWith respect to
the coﬁﬁ%uﬁéé%@ﬂwéhﬂh{mé@l\/ aﬁdev QRE @és&.drpofgth\éecdnhlﬁounds  of the

hydr oxyal kyl compounds of 'the formula XVI whi ch,
formulae XM =nshV is pteferawﬁ cantigld eutdophe presemceesf\d h@seg rAllihe
npounds

above eptnAlioF RV EETGHOGT™ BbiiFomEoRIAs AL edPRTRREUN 474

corres bN@m RraspIy €6 ti rédttioh @f ik Bompouhts o ¢he PBTRAIEE X\ and V.
9 grrrulag VIIl and XV to Xvﬁbothe grousHet X,

The QTR!IJP Lﬁzn shel cempauads of the:tprasilae, XMk ap dslegyingrgroup
|
i 8 A BB R oA

reactlom‘ o esautionr ofgirtiver typecls m&mémxmm:wnmrréa@hﬁgwm t he
esi red@groups The nunper i n the caonpounds_ of the

compauRin T dad FeTdae Xiand )§XOEES?mP|e~°L?ﬁ<%“H%e leaving groups L® in
the comj:}g!u% Eg%l’fﬁ'l'%LorﬁﬂH’ae %5k SR XIR SHRalb G, ‘%ﬁ‘i‘i&%é&ﬂ?ﬁ mohne

e compounds o
bromlnaaamxd)mduhe,l ard sulfanytoxyognpeapadsichfast tifiudmmethanedMfdnyloxy. The

can t|o al ituted by, suitable .
aroup &g aamauribce the JiRaakk Ah B Ridrbeh it coe thegroup X s
0,S, Nh%r%«(@%4§*-‘aﬂ<vl)aﬁi §G@H‘ba§é’tH@ﬁuQé@Hﬁmb‘%oﬁnﬁflé s86s@ition
| kyl group, the starting conpound o formula XV
reacthmbetwm theonpoundsecafdhe f@mwlead(IXfarwa& ehrhbe earrigebout as

a8y bR 5 W B, ki s e

group xl igid diréot bandexi ﬁie’@r@)ufst@\lmy\dst éttdmecﬁtedtn tbhke group R® via
aV|n? group L1, exa
a smgle bond, th

e group G can be a boronlc acid derivative, for example a boronic
acid group, and the compound of the formula XX thus be a compound of the formula
R3-B(OH); in which R3 is defined as in the compounds of the formulae | and la and,
in addition, any functional groups can be present in protected form or in the form of
precursor groups. The reaction of the boronic acid derivative with a compound of the
formula XIX to give a compound of the formula Ib, in which X is a direct bond, can be
carried out under the conditions of the well known Suzuki coupling, or Suzuki-
Miyaura coupling, in the presence of a transition metal catalyst such as a palladium
catalyst, for example palladium acetate or tetrakis(triphenylphosphane)palladium, in
an aqueous or non-aqueous solvent. Details on such coupling reactions of boronic
acid derivatives, which can advantageously be used also in other processes for the
preparation of the compounds of the invention, and intermediates therefor are

explained in Kotha et al., Tetrahedron 58 (2002) 9633, Miyaura, Topics in Current



suitabl e | eaving groups L4 are hal ogen, in particular
chl orine and brom ne, andaryl sul fonyl oxy groups and
w@kwylosnzkd onyl oxy groups such as benzenesul f onRCER2006/005706

t ol uenesul f onyl oxy, nitrobenzenesul f onyl oxy,

met hanesul f onyl oxy and tri@huoronethanesulfonyloxy.

For el ongating the carbon ain by two carbon atons,

t he conpound of the formula XV can be condensed under

the conditjions of the Knoevenagel reaction_wth
Chemisty 318d2ABRT heon Wlakar e by AGRSH Civedh JDRGE: 3 62084) 1871,
forexa?‘r?%ewt“ g-Horner reaction with a di ((G-C 4)-al kyl)

-C 4)-al kyl oxy) car bonyl net hyl phosphonat e, for

exanple. In the internmedi ate heteroaromati c ci nnam c

0 b LE el ol R o e AL

5 formulaé&r7@id Vit béa%?iﬂgklﬁe ¢8R Imipdupdaf theiforitda VIl with a
noi ety by catal yti € hydrogenation, for exanple in the

compaoundsafribe famulapdll] eerinpounds af fosmula Hiicamelsod@reepared by

reactrfRutb¥el RS S e Bulipr AV I bRy bacht) o i tompound o
the forfa XO@ Withc& campdundi afithE 6 PhE VI Qe give 8icempbund of the
ound of the formula XVI in which is 1. For

formula Xikgand figatiy Mtesiising egieupyR oReinta s fatisr sampeund by
10 reactin@ﬁ%ﬁ@c@&gwﬁ%&?&ﬁ%‘toefn?ﬁYa %?Tkﬁ% %Bpﬁg E%QY%%GIEZ H{ﬁe

i ONS I'g reaction

compotRids @f tie fanrila DOt eargldeffined aerin Uhe £ahipouhds of tlherfdrenula ViIl,
in the internediate conpound of the fo

the grd b PhS@asCRRURs & hRdOUTHINELIRGIETGH @ Ae dfoup L in the
compqUE B REIE e M 14X Wt KRS Mg othephivitis
involveihuthédprocess - iGeR:d g exanpieisaf\conypomrassofdhe dorrmutp \dxsuch as
15 2-brorgopat 8o e A S e N S el e Salments
apply chrédpdrldingly. outlined above with respect to the
conpounds of the formula V and VII, the conversion of

t he hydroxyal kyl conpound of the forrmula XVI into the

d.of the f I '
sost o SFRRAES b, A oSt B AR, ESfbdihas or e
formula8 Xl dad Xb&s BBaEH6tedr tolyiveTa ddntpounddsfapeformula XXII which
20 can then be reacted with a compound of the formula XX to give a compound of the

formula Ib.
X
Y
5 3 R? L2 Y
L L X - \Het/ \/\N)]\R1 XX
Het ,
R
XXl R:-X-G
XX
I
X Y b
R et > ONT R
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brom de in case L4 is hal ogen, or a sulfonyl chloride
or a sulfonic acid anhydride such as net hanesul f onyl
W@ kdooodtes or trifl uoromet hanesul fonyl anhydri deCT/ER2006/005706

exanple, in case L4 is a sul fonyloxy group. Al the

above expl anations on the ézacti on of the conpounds of
the fornmulae IV and V, forYexanple with respect to

bases which may be added, apply correspondingly to the
reacti on of the conpounds of the formulae XVIl and

VI1I. The conpounds of the fornmulae XVI1 and VIII can

I b I d i he f [
The ar@uis 3 e spgont st e PaRTE X0 EnptRit car bR ©
nucleobﬁlﬁcélﬂlrél}ﬂs@itdtame Ileavﬁ'mbfgfbggmém%lgﬂodWL%bn@d"eﬁﬁdd as the group
npri‘ses al roups such as

e bermbalngeomtomefqr@mmme|ohIerne|, rremine,er flyqrines ofjaswilfonyloxy

aroup R4y FoPane P B SE P ARl S s

differer®Tebrh @31 WllB@dQ@a\hhg ge6 @l th&Jomnatidreofthieedesingd- ptoduot of the
| ater ste in the |ast step of the reag

formulg %‘dﬁﬂéﬁt'@e BeRCHPN |04 e GORPOLRES é’ath%@fﬂ’v@%?& O"%nﬂ(qqx can be
achuev%%b?%rﬁélg)y@a |?ég?§ ﬁ&%en@bgﬁoﬁ%%?%%%dﬁbgngq @t%ﬁ’lpound of

the forfnaitamX# vlllb]cmvontams twleﬂea\mlg geoupsdh."‘ca:ncbu abdifferent reactivity, or

o e S R S B MR
dlfferen{; d‘&‘ﬁl &h{%@ g Q?ﬁﬂp %trlﬁ aete @'_3 WhtiN_5eare Ga@REA 'Fﬁe Idter situation

e resulting internediate of the
applies tr awbmpdurdrafdbe dormila BOH| sueipas erSdibroﬁ@dedmﬂ fonexample,

mwricl e A M2 e R ol 1 8 e atom i
the 5- ;ﬂisﬂlb?ﬁaﬁ'@bvhldﬁ will yi&ll. a %m@adnai%fm@f&ﬁfulaw(d(m%ontalmhg a5-

ounds of the fornulae | and la and, in addition,

bromoa inreyli oaiety it whish therbroming atamn the érRﬁSélﬁﬂeQ{a'T then be
eptacdl ) bBErbl Bk R SEIAL o8, UG, 24 rdeah ey, The

group BY Fothleecorpbuayceef ihe fohufaoXXiipinstdml of beihga Ieﬁhmg group, can

| eaving group L1 in the conpounds of the
also be a protected form of a leaving group or a precursor of a leaving group which is
converted into a leaving group in the compound of the formula XXIll. With respect to
the other groups in the compounds of the formulae XXII and XXIII and the other
compounds involved in this process as well as suitable reaction conditions the
statements on the above-discussed processes apply correspondingly. The

compounds can also be employed in the form of their salts.

Like in the preparation of compounds of the formulae | and la which contain a group
Y within the group A, just so in the preparation of compounds in which the group A is
-CH,-CHo- or -CH,-CH,-CH,- the group R® or the group R3-X- can be introduced in a
later step, or in the last step of the reaction sequence, after having assembled the
-Het-A-N(R?)-CO-R" moiety or the -X-Het-A-N(R?)-CO-R' moiety. Accordingly,
instead of reacting a compound of the formula IX with a compound of the formulae X
or XIlI, just so a compound of the formula XXIl can be reacted with a compound of
the formulae Xl or XIII to give an analog of the compound of the formulae XII or XIV



formula V is defined as indicated above. Simlarly as
expl ai ned above with respect to the conpounds of the

wWo a0omb@eds | V and V, the reaction of the conpouPdBEERI006/005706
the formulae XVIIl and V is preferably carried out in
the presence of a base. Al|_the above expl anati ons on
the reaction of the conpo s of the fornmulae IV and V

correspondingly apply to the reaction of the conpounds
of the fornulae XVIiIl and V. The iéqup L5 in the
in which dne grougs R3X-tis eeplaced ath theigrouphd, iRitheilatter casapouids the

ro [ cap _be replaced with t . R3- X1
couble SRS RS B be SHEAE Atk Pl Pl sod B e
compolif@6f tHopu R RGNhIEN RGe @Fold RP-X-REFésiaced wihethe group L°,
reacting the conpounds of the fornulae Xl X and XX
can beEgactetawtioa compaundeof thaformulgrtX te give a gompeund of the

c unds of .the f I |
rormuld RBRAE Rl EPRERR beodidh G eBAORNC from
heterogrohiAidyaleEhydEsoitdesoriuasXV can accordingly be modified to start
trifluoronethanesul fonk/l oxy. The group Gin the

from ar betesaawpmatic aldehyde pfithe foxmulam hydrogen in case
the group Xis O S, NHor N((G-C 4)-alkyl). In such
case the nucl eophilic aromatic substitution reaction
6 bet t he ¢enpoungds o eAormul ae Xl X and XX 4
L\ng’(?gfgpi eq o‘&t\g%/%%(;qﬁegp zg)lgve Wi t H—T\espzfz\t\/t’&éﬁae_L
eaction of the 6npounds I X and X1 n cddt the gr oup
X is a direct bond and the group Gthus is attached
XKlVectly to the group R¥F¥Va a single bond, tXéVhroup
G can be a boronic acid derivative, for exanple a
b& oni c acid group, and the conmpound of the formula XX
H thus be a conpound of the fornula R3-B(OH)2 in which
>N '|§1 defined as in the corrp%ggds of the fornul ae |
|and Ta apd, in agditi onQ anyRFudctGonal groups caguhe) Q
RpresentLi\n pf?jbhor in the fgte [ln/éod sokP )J\
— groups. THeeteaction™Nf” thg'boront®-acid déftvative N~ "R
with a compound of thé,formula X X to give a conpound
Millthe formula I'b, inRahich X PXa direct bond, can beR
carried out undedVit he conditions of the well knoln
Suzuki coupling, or Suzuki- Myaura coupling, in the

resence of a transition met lys h as,a
which,B@a thgieempounds of the formulae X%/ S&\ﬂ Q/ndI X)Q&/?I can be converted

into a compound of the formula lc. The group L® in the compounds of the formulae

2

XXIV to XXVI! is a leaving group such as halogen, in particular chlorine, bromine or
iodine, or a sulfonyloxy group, for example a trifluoromethanesulfonyloxy group,
which in the final step of the reaction sequence can be replaced with the group R3-X-
introduced by the compound of the formula XX. With respect to the other groups in
the compounds of the formulae XXIV to XXVII and the other compounds involved in
this process, as well as with respect to reaction conditions and examples of reactions
for elongating the carbon chain, the above statements all apply correspondingly.
Taking the preparation of a compound of the formula Ic in which the number p is 1 as
an example, more specifically a compound of the formula XXIV in which L® can be a
bromine atom, for example, can be reacted in a Wittig-Horner reaction with a di((C+-
C4)-alkyl) ((C1-C4)-alkyloxy)carbonylmethylphosphonate, for example, to give an
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catal yst, for exanple palladiumacetate or
t etraki s(t hphenyl phosphane) pal | adi um in an aqueous or
waoewragreous sol vent. Details on such coupl i ngPCT/EP2006/005706

reacti ons of boronic acid derivatives, which can

advant ageously be used alsg in other processes for the

preparation of the conpoun 2 of the i nvention, and

internedi ates therefor are explained in Kotha et al.

Tetrahedron 58 (2002) 9633, Myaura, Topics in
intermeliatecheteheaToetatic dnnamic2ane detivative ofdiekformeta laj-Het-CH=CH-

ew. . | nd. Ed.~ 43,(2004) 1871 | ,

cooRE BT et Risaib pe 47l BB bRk can,of bafvgHEA By catlyti

hydrogefafibh ito @RRHEiSE dffiRe forilh 26-Het-GHY-OM,-8TDR™ in which
20 reacting the resulting conpound of the fornula VI

R* camiber{Ca-Coratainkn tbe latier campound the estes grpiusar befreduced to an

la | I . '
atconcl G, e BP Aot AT RHLBY pERAS R, BOARRY fomoound
of the foRmRRURX\VOh wiieh ftiee MuhtbeX)d isvi amd ahishpanbe chvehted into a
formula VIl to give a conmpound of the fornula XI)?l“isa

compoyfd df ithruforynylaPbdubiwiych Hie gratasT RIS 1-anging group
o] o SR UGSASH, o B Epeua
hydrogeh tibenifle omwith nithaaresutfenylbibrate, respeutivelyrjbercsnpdund of
e orb i TR o sk Bl o S RS o bt i
the prét"s%'ﬁ?gl&?%ﬁﬁfm ‘hg&riae,ftgtﬁi@@a | mpodHfoPthé folhlia XR¥YREA which

e ot her conpounds 1 nvolved in this process,

the nuinber pds fgank anwhieh the group bhfos esampleatseminexatam searbe

- ' id : d ' I '
replacEg NN MS BouR & 2500k eAdeBnn 8 Baie EEe fosTBfbl Aoy, for
examplé!By ré&ctidraitR b Sroniceadid iim thes prERenBe f ?&Ilédﬁﬁn’f eatalystén case
| X and X, conpounds of the fornulae XXI| and X can be

the groumXtiea diecybeadalnsteasbohiatreducing the growr Ro¥in thailast step of
a8y o s BEhOEH 18 PRgPBFT EA A bR SIS oy i
intermediate in the course of the synthesis. In the synthesis of compounds of the
formula Ic in which the number p is 1, for example, the compound of the formula
L8-Het-CH,-CH,-COOR?, in which R* can be (C4-C4)-alkyl, can be reacted with a
compound of the formula XX to give a compound of the formula R3-X-Het-CH,-
CH,-COOR®, in which R*® can be (C4-C4)-alkyl, and in which the ester group can be
reduced to an alcohol group to give a compound of the formula R3-X-Het-CH,-
CH,-CH,OH which, after conversion of the hydroxy group into a leaving group such
as the group L* in the compounds of the formula XXVI, can then be reacted with a
compound of the formula VIII. Such variations of the synthetic strategies outlined
above are familiar to the person skilled in the art and allow to adapt the preparation
of a compound of the formulae | or la to the particulars of the specific case.

Further synthetic strategies for the preparation of compounds of the formulae | and la
include the assembly of the group Het in a ring-forming reaction from starting
compounds which can contain the groups R*-X- and -A-N(R?)-CO-R" or part of these
groups or protected forms or precursors thereof which are then modified in



I bThe group L5 in the conpounds of the fornmulae XXl

and XXII'l can be a nucleophilically substitutable
WO e@vioog4@roup |i ke the group L3 and defi ned aBRCT/ER2006/005706
group L3, i.e. be a halogen atom for exanple

chl orine, brom ne or fluor?g or a sul fonyl oxy group
such as trifluoronethanesul Yonyl oxy, for exanple, and
be identical to or different fromL3. If L5 is a
| eaving group, the formation of the desired product of
subseqdeet feﬁomhastefps |Fori exangler eerappunds bf thesfocm hard & in

wtich b TR o o R b RO AT W Group i

the groQIB'TN‘P-IlG(FIzOéHEh‘i?ef ebipoand&lof thdfctmuted [t i Whichwhe groups R! R?
| eavi ng gr oups L3 and L5 of different reactivity

and R tgretdﬂflhﬁ ammdwaéﬁgbabevejMthe'eémctrt@aae |comn0é@d§fof the formulae

5 1and 1SN PO BABB3 YR8 BAOFE SR g formua o,

in whlchdﬁétGH@brouB‘tfad eptichally beiadbitutep by @suitable stmgpmgmdi for
of the fornmula XXI| such a325d|brormi)%r|d|n for

examplexanrglly! substitiernts Withe? Brepyanate: foRFxampP et
r t -
thiocydrBTRlEh BEABUNG HBEPad S RBRTuR Al bRl to give a2
thlocyafrfattdml-|a3—§tﬂdrioneonh|ahmangalao be ibolataxbif dedired Zar}d withiast N-(2-
in Whl‘%cg‘ br oni atomin the 5-position can then
10  aminogfByhpidg-eithifPFMURX8r oup R3-X- (cf. Tilley et al.
J. Og. Chem 53 (1988) 386). The group L5 in the
conpound of the fornmula XXII, instead of being a
| eavi ng groupNag@rN al so be a ,Pro ged formof a
Rt eaving group or a pr ecursoR mvi ng groupOwhi ch
[ oNvgy t ng grou t he conpou d of
th formula XXI11. Wt respect toth;[N ﬁln
corrpougﬁlﬁ| of the f rrrul ae XXI| afd XXI [l jand e
ot her conp hn this process as R@II as
s¥KXWVHbl e reaction ccpndltl ons the statenggts on the
above- di scussed pror@sses apply correspondi nghy. The
conpounds can af&o be enpl oyed in the éorm of eir

salfts. Like in the preparation of conppunds of t\he
forjmul ae 1 and I|g whi ch contain a group Y within the

NaSgGNougHA the preparation of compoundé in
whilch the group A is / S
XXX H R? A
N N\/\
‘</\S v H/ NH,
R J\
—
N" N _PG XXIX
/ \/\N
H N
H
XXXI

The groups R' to R? in the compounds of the formulae Xa and XXVIII are defined as
15 in the compounds of the formulae | and la and, in addition, any functional groups can

be present in protected form or in the form of precursor groups which are later

converted into the desired groups. The reaction of a compound of the formula XXVIII

with a thiocyanate and a compound of the formula Xa is generally carried out in a
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-CH2-CH2- or -CH2-CH2-CH2- the group R3 or the group
R3-X- can be introduced in a later step, or in the
wo a2®v/082¢p of the reaction sequence, after havPCEEP2006/005706

assenbl ed the -Het-A-N(R2)-CO- Rl noiety or the
-X-Het-A-N(R2) -CO-R1 noi ety Accordi ngly, instead of
reacting a conpound of the *orrml alXwth a conpound
of the formulae XI or XIll, just so a conpound of the
formula XXIl can be reacted with a conpound of the

solventf torraXaaepllancalcohollsuch ags mtmnd@alemﬁrm! atrlevalegound

temperBlysbacionSHates ALEpItTAtES fh ehaul 45 &b alic Yor
exampfe'"@t Lt Lo @mdweowgﬁonb&aﬂmédqanh@mbz@necrcr@mttaé

and the resulting anal og of the conpound of the

compoamlsmf t.hel formuland and,tin gegeslpamdlbkgroup f%ﬁﬁ%@w%h@rﬂroup Y

o 0 cob Ry Ry PErEACLAT D B, AP ol b

treatmé\ﬁQlV th dh seyRtiag dyesibaush asma oérbowlpnamd&:mﬂnddwer anhydride to
formula Ic from heteroaronatic al deh eg{ of th
d

give a egnpauad Rithaferawdas bPhin i waichdoe oF S he royn YR and
R'i WQW&JP%%@?W@@r@uli&é?g@@ﬁ%ﬁ{n Q?&OW e QF&H Y is the

group KR! hahdR'Ki8ardotet geoup #svil Hydrogen Iaedcamatad getmup ruacm ke

orepar SRS I b e e bbb o Sappagt e

compogbeilbg éﬁﬁﬂnﬂﬁa Il \Qﬁi%ﬂ cdn'ﬂauﬁ@rat reSpbétivec§icip R@HNﬂlﬁQﬂe@ﬂ of the

or a sul fonyloxy group, for exanple a
group HsWN{.| uor onet hanesul f onyl oxy group, which in the final
step of the reaction sequence can be replaced with the
group R3-Xi ntroduced by the conpound of the fornula

The an?ﬁ&e M\Sielﬂ,/ INGFRCOIR ihRRe @ohfioudideuwithée n*ortﬂimacmrmpweuas in
of the fornmulae XXIV to XXVIl and the other conpound

compoiunds [of #e farmulaes | gn@é%é@ defigedahovedn gengralesar e *}Yéirolyzed
under g%gggwp%@&pghg 1088 {n‘?@oﬂ@d A fd?ﬁ?ulé KXIX in which

e Ca on C ove statenents al
the graupPRY iscdsfireapasih the! QOmffakmdlgoitﬂne forraplaedtarehlacdnd in addltlon

any fu&gtm%lljg?ouogs éahnebé (;))rrci,gjc-:l-natl |r|1 %nl)tgcted formtohr in thenPorm Bt prec% rsor
groups, or, depending on the meaning of the group R? in the compounds of the
formula Id, to give an analog of the compound of the formula XXIX which contains a
group -NHR? instead of the -NH, group, which amino compounds can again be
converted into further compounds of the formula Id and thus are valuable
intermediate compounds. Such hydrolysis can be carried out by treating a compound
of the formula Id or a suitable compound of the formulae | or Ia, for example a
compound in which R' is a methyl group and R? is hydrogen or more generally a
compound of the formula R3-X-Het-A-NH, which is acylated on the NH; group and in
which R3, X, Het and A are defined as above, with a dilute acid, for example
hydrochloric acid, or an alkali metal hydroxide, for example a sodium hydroxide
solution. In case R and R?, together with the N-CO group which carries them, in the
compound of the formula Id or the compound of the formulae | or la or more
generally in the acylated derivative of the compound of the formula R3-X-Het-A-NH,,

form a 1,3-dioxoisoindol-2-yl group (= phthalimido group), the conversion into the
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an exanple, nore specifically a conpound of the
formula XXIV in which L6 can be a brom ne atom for
we@z@mpbie4s can be reacted in a Wttig-Horner reRCI/EP2006/005706

with a di((Cr GOalkyl) ((CC

4) - al kyl oxy) car bonyl et hyl g?osphonat e, for exanple, to

gi ve ani nternedi ate heteroafomatic ci nnam c acid

derivative of the formula L6-Het- CH=CHCOOR30

whi ch R30 can be (G -C 4)-al kyl, and which c be
compound v theefortnula id ar inte thmquogendtqf de formulaR -X Het-A-NH: can

converl SR 5 Pl AV B O EERS o RS den

such a8 @¥RMuIdindee réﬂilxei egéﬁalbgéa@lyb@ thie dietiagholnd Gabaecsymthesis of
group, for exanp ?/treatrrent with lithium

amines Gasnpawundgeof the fgrmé aaXXbhpan fdrthgrmare eprapasekRy reacting a

compel G SISy HECGR A, MBS 6 example

sodmrrﬂth‘ﬁhtﬁfarﬂt? %nli ialpdotéb&ecm Qbufhaixﬁnmahan@bbthmﬁ)ramlmxmx t give a
met hanesul f onyl oxy .group, .for ex r eat
compoynd of ieifeuna Mlam?h m arqw,ot awe%%fo r?%h@ﬁ {he Compounds

t;
of e GRS o RERRE, 4Rt B OB e B pedent
protectéd! formfarrin eheifmheoi precbesqmrgeeeps;earmf inswhich ithé pchindgroup is

ooy R b L8 o g . T
amino-ffir&@cﬁ@% @F&FB P@&‘a%eraﬁpééw ?foup bhah *ﬂ(ﬂé&&r%%gr@p for

act a conpound of “the fornmul
exammartprté)u!woxmbmw grbup (7 Bes) wiiich aan beiremaved by treatment

wit o §RREf B 15| RSB Eb iS58 UL B ovea
by catalftié H?dﬂo@éhaﬁéﬁ Porcd fmm@nag@lmetmo&?carb@ngbgmpMmoh cahebe
i hventio it can also be introduced into any prior

removed bytrraiment With piperidingr is e¥ammie synthesis. In the
synthesi s of conpounds of the forrmula Ic in which the
nunber p is 1, for exanple, the conpound of the

The cdrivergiba of Gohiploufit-oftite XERBA XXIXrintohcarhps@idsafthieformula Id,

(R P TN R EDRTR DN 1 ST L

formul 1>§I Eq% %an'ﬁge Wgﬁ cdrlingto Céiaﬁ@é’rd%c@&ur@@f For example,

e ester gr&tng can be reduced
for thetmtraducalarmfcan gcyjl.gmoth off thvee faamexdano thie améng cambedeacted

with a carboxly_/lﬁc agazchlonde of the formula R'-CO-Cl or an anhydride of the formula
(R'-CO),0, or with a carboxylic acid of the formula R'-COOH by means of a

,in

activating reagent or coupling reagent as are commonly used in the preparation of
amides. Suitable such reagents include carbodiimides such as N,N'-
dicyclohexylcarbodiimide (= DCC) or diisopropylcarbodiimide (= DIC),
O-((cyano(ethoxycarbonyl)methylene)amino)-1,1,3,3-tetramethyluronium
tetrafluoroborate (= TOTU), N,N,N',N'-tetramethyl-O-(7-azabenzotriazol-1-yl)uronium
hexafluorophosphate (= HATU), propanephosphonic acid anhydride (PPA), N,N'-
carbonyldiimidazole (CDI), and chloroformic acid alkyl esters such as ethyl
chloroformate or isobutyl chloroformate. The acylation is generally carried in a
solvent such as, for example, toluene, dichloromethane, THF, dioxane, DMF, NMP,

in the presence of a base such as, for example, triethylamine, ethyldiisopropylamine,
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CH2- CH2OH whi ch, after conversion of the hydroxy group
into a | eaving group such as the group L4 in the
waeopoeunds of the formula XXVI, can then be r eRBCT/BBR006/005706

with a conpound of the fornula VIII. Such variations

of the synthetic strategies,outlined above are

famliar to the person ski??ed inthe art and allowto

adapt the preparation of a conpound of the formul ae I

or la to the particulars of the specific case. Further
soduurrsgartbbeate: atartatrmgaratyre from Bbout @ fertatabent 80 °€o fiproexample at

of I and I I ncl ude
room tgafBtuss TE RFe ordlH isl el dpiaad st PRIEMBLR Rk in
generdf W&Eggﬁre%@ Bﬁfhﬁf&ﬁg?ﬁ“R?j)?#ehﬂ- Hauean BRobe {imdrporated into
0 ese groups or prote
a ring, fasrqm ke fqﬁrr@@lunstbegommw@s afithe %melﬁa@ﬁ@ﬁgdﬁangpénd R’

togethr'—erﬂ\&l tﬁﬁ?%ﬁle g@ ér%gﬁdkr?gh %%?ﬁés t?ﬁe%,hfg)f( @g%{r} "?_é? ?@é’&fbﬁs‘wfﬂg an
o- halob@h%ﬁ%ﬁtu(éd‘ﬁlkahb@a o&KIlib &ldsde‘mvdtm@@tlcb@@ch Amhldrbbutync acid

group Ais the wi) i .e. conpounds of
derivativeetof givenal %rOKdPYTIﬁOI n-dhyltring @fswpsorm5 -ghjorgrantanoig acid

o e PGS G SR e 5B 0ty
denvaf‘fe%ﬁéH”Ss §ué’clﬁfc°ém1y%ln8e%rq5HiﬁﬂﬁJ’@n fdrideetof éT‘d|235-

, I'n which group can optiona
duoxopgubhdmfwbrmg)yysteguot al, %dmmq'm%r£ -yl Aing sﬁaﬁplr@saﬁpﬂvew
al kyl substituent, with a thiocyanate, for exanple an
al kali netal thi ocyanat e such as sodi umthiocyanate or

FurtheP ebafpdunts of ties fernailge | had 44 tan delobthmeddyornatuitableR
3- et hanone which can also be isolated if desired, and

compapinds piaparedaceardingde ﬁlw ?Qﬁvg@eﬁpﬂb% PrRfiEssPa PYXa. The

R85 o R 1Bt bt Sancar

procedmemfoaexdarr@lmlby astorification aatdidation, hydmlyfsum etherifidation,
groups, can be sent n protected formor .in.the rm
alkylatin, gosiaipSoruIETAON A7 iR SRidBlon CETbreiah iffesEnand
othersd€si red groups. The reaction of a conpound of the
formula XXVI1I with a thiocyanate and a conpound of
the fornmula Xa is generally carried out in asolvent,

A v oo SRR S Rn o Ske B i G ik e
formulbBQarDaHre ffer @ wall-RROWH t8 & Ekillé@person and can be carried out
under standard conditions according to or analogously to procedures described in the
literature, for example in Houben-Weyl, Methoden der Organischen Chemie
(Methods of Organic Chemistry), Thieme-Verlag, Stuttgart, or Organic Reactions,
John Wiley & Sons, New York. As already indicated above, depending on the
circumstances of the individual case, in order to avoid an unwanted course of a
reaction or side reactions during the synthesis of a compound, it can generally be
necessary or advantageous to temporarily block functional groups by introducing
protective groups and deprotect them at a later stage of the synthesis, or introduce
functional groups in the form of precursor groups which later are converted into the
desired functional groups. As a further example of protecting groups, besides the
above-mentioned amino-protecting groups, ester protecting groups of carboxylic acid
groups may be mentioned, such as tert-butyl esters which can be deprotected by
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exanpl e at about 50 OC. The NH group attached to the
thiazole ring in the conpounds of the fornula Id and,
WO poogeeres@l , an NH group representing the gr oupCIVEPIW0&005706

conmpound of the forrmulae I and la, can further be

nodi fied, for exanple by tigatnent with an acyl ating

agent such as a carboxylic’"acid chloride or anhydride

to give a conpound of the formulae | or lain mhich

the group Y is the group NR11 and R1 1 is an acy
treatmentovith trifoopaacetis asid, tdidenayhestaes whighdcanbe ﬁlemt@ﬁtedﬂy

catay 5 gt s A Sk BB S5 may e

mentioAE WHEHBah ﬁetdbfhvéf‘téaﬁﬁt% seamindgrour D* ﬁedm:tl@npfdnexlample by
an anal og of the conpound of the for a Xa which
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precur i BHE Wi B A oA o g, S8 Rl 6 B igea

person0ff dé%ﬁeﬂ ofhabstainedacsmpeursds deformeatheaband la, rasg&ele aslany

can be hydrol yzed under _ standard condltJons to
IntermegialeCQrDBRRIS! con BaBUTEAKAY SUSRMET PUNICEROT RESSCEESS. for

exampl%3 yfeggétgﬁﬁgﬂgﬁgg?pmﬁafbgwds of the fornulae I

nctional groups can be
present in protected formor in the formof precursor

The coffpdundls s thp doracige | eng 1n e seail phargegh DB 2htire o
pharmé’éedtlb%nm@w mg‘ouhag WHIERTHRIAEE Yhalaix \Aﬁreéswﬂ 8f 8sdéthelial

ad of the -NH group am no
NO symbapemmt mede spgaificalie upeguiateear stimulate,rtheeaxpression, or

transcrl r%}?u SPQ? ei'ﬁﬁlﬁlb hgﬁl%?@@ﬁ?gﬁgaéggﬁw carri ed

phaeréEutRfélé IR Active lr?rééwwaﬂnﬁ&dahﬁeﬁwrmﬂme trdatment of various
sui t abl e conmpoun the formulae | or la, for ex mgle
diseasasclorthewentext ofithe present inventiph niyeatgent s &ﬁeeF@O?@

compriifh 05 aglp S bl SOERRU g6 d gt ase
symptoms WhidqirelR8ntioh ahie propieyldxiaoé dibeises dindsdistasessymptdms, such
as, forogxlalrjr&peie at(r:lledpre{/grgtloenng Ie appearance of asthmatic disease symptoms or
the prevention of myocardial infarction or of myocardial reinfarction in affected
patients. The diseases or disease symptoms can be acute or chronic. Diseases
which can be treated with the compounds of the formulae | and la include, for
example, cardiovascular diseases like stable and unstable angina pectoris, coronary
heart disease, coronary artery disease, Prinzmetal angina (spasm), acute coronary
syndrome, cardiac insufficiency, heart failure, myocardial infarction, stroke,
thrombosis, peripheral artery occlusive disease (= PAOD), endothelial dysfunction,
atherosclerosis, restenosis, endothel damage after PTCA (= percutaneous
transluminal coronary angioplasty), hypertension including essential hypertension,
pulmonary hypertension and secondary hypertension (renovascular hypertension,
chronic glomerulonephritis), erectile dysfunction, and ventricular arrhythmia. Further,
the compounds of the formulae | and la lower the cardiovascular risk of
postmenopausal women or after intake of contraceptives. Compounds of the

formulae | and la can additionally be used in the treatment, including therapy and
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hydrochloric acid, or an alkali netal hydroxide, for
exanpl e a sodi um hydroxide solution. In case Rl and
WOR20700g4¢ her with the N-CO group whi ch carri eBCT/RRI9P6/005706

in the conpound of the fornmula Id or the conmpound of

the formulae | or la or 1’75 generally in the acyl ated

derivative of the conpound’of the fornula

R3- X- Het - A-NH2, form a 1, 3-di oxoi soi ndol -2-yl group (=

pht hal i m do group), the conversion into theconpound of
preventibe, éfudiabétesiancdiabetes ccmvapkm’tpoamdmbfas mepHropathy:or

cuncni Bl sSSP s B RS, Dppos ot e

liver, o§!é%Poﬁ§S|§trB§ﬁiéledJﬁf&ﬁorfy€ﬁérwfmdnc@ orafststed lapility té learn.
known Gabriel synthesis of am nes. Conpounds of

Preferreddndicationsarestableanginatnesteris €omRNafy dsardisegse,

ryper &6 S SPTRSHRshlr AR AR M el Libithions

t hi ocyanate, and a protected 1, 2- d| am noet hane of the
formula XXX to give a conpound of the fornula

The copppeundsif tgﬁéwmniae.l@r@elﬁ GAP@ YSed in ARMPHIANONNM e#hnef
pharmé?@a %Egghéﬁvé 081'?1 ohﬁdlé‘%q Bpgtl:lggtggudﬁdfa% rgréf@faf)l??ﬁfH ?&‘?\'pounds
which afe ablecto rMGnge mlu@effeam the csnipdurtdscacoordiogdo do@ formulae |
s e EERTE B oS Sk e s b AT
antagcﬂﬁﬁgpar@ﬁlﬁé‘éb Pﬁnl?"lfbré‘cprQ\r/ b R6rs2BalRlufy lapiatfoidtenylbha

or exanple tert-butyl oxycarbonyl group (=
blockeBn@eta\bladkemmnetanamlramuanqbga@ammnoumshargmme

e RRRES ROt Peb i b S AR S B,

or a fluoren-9-yl methoxycarbonyl group which can be

renoved ty treatment with piperidine, for exanple. The
The caropewnds @nthéffofmlcﬂﬁédn’:lJ'Ej \gran @eﬂ"opfi‘ﬁ.ﬁ'%lomﬁw ?ﬁP%Ptable salts

optlongm oéﬁ}gémginorb %t hatt wkﬁa@ag@%wﬁﬁ%ﬁ@? @ngﬂ%% . can be
adminigteretigo fapimtlsaprdfeaady tamaramalse andrin lpadtlcmjlar teduonadns,cas
to standard procedures. For ex

pharmagewticale by éfheraﬁe%(ﬁSaWP%w&ﬁﬂwa?nB{'g anoffien pEinythedesm of
pramEy A8 SRR he] FORHEF bR Rssiindsiudn prefore alo
are thé bemipounds @f the formulae | and la and their physiologically acceptable salts
for use as pharmaceuticals, their use as modulating agents, and more specifically as
stimulating agents or upregulating agents, of the expression or transcription of
endothelial NO synthase, for example in conditions in which an increased expression
of said enzyme or an increased NO level or the normalization of a decreased NO
level in a patient is desired, and in particular their use in the treatment, including
therapy and prevention, of the above-mentioned diseases or syndromes, as well as
their use for the preparation or manufacture of medicaments for these purposes.
Furthermore, a subject of the present invention are pharmaceutical compositions, or
pharmaceutical preparations, which comprise an effective dose of at least one
compound of the formulae | or la and/or a physiologically acceptable salt thereof and
a pharmaceutically acceptable carrier, i.e. one or more pharmaceutically acceptable

carrier substances and/or additives.
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(R1-CO 20, or with a carboxylic acid of the formula
R1- COOH by neans of a activating reagent or coupling
WO ewgem4@s are commonly used in the prepar at i BGI/BP2006/005706
am des. Suitable such reagents include carbodiim des
such as N N - dicycl ohexyl 9%r bodi i m de (= DCC) or
di i sopropyl car bodi i m de | O,
O ((cyano( et hoxycar bonyl ) net hyl ene)anmino)-1 ,1
,3,3-tetramet hyl uronium tetrafl uoroborate (= TOTU),
N, N

The priarpiacey BB RecaIid to s K80 soh Hecri BB HEBIAtN for
exampa@hydfe fdem(dtiphls, tébuélﬂs |a?cafdé@éwtéb|et@ dagar-codteBitablesy)d

chloroformc acid al kyl esters such as et hyl
granules] ardrancheefegelatinaapsules, aaveews.crleshaelic qnﬁlya&qwtms@ﬁyrups,

omisghaBERTBEoR 1 Bl NG 7oy o Bppostgpe.

Admini¥tfationrcanhglsg besexrfied out paterteraiyclor @xanfpie sabeutaheously,
triethylamne, et hE{ll di i sopropyl am ne, sodi ym car ponat e,
intramyscyatiy pp BHteaveneuslyo fAraXamPle imthe forapeisolatipnsdor ipggction or

mfusno‘ﬁxﬁimére d.ﬂfabré’gﬁ?g{ @QRS&?H ﬂg&ﬁg %a@ﬁﬂ%pg{a@uﬁé}%ous or

mpoun or mu in gener
toplcalwdrpmmttmlomrf farr&xa‘mplaum theéxporita bfed)mﬂmehtsznncmresalsmaymor

transdlggﬁ%[) oraLe |c|tsS/té rzél§ Lqrntgg lr?ﬁglﬁﬁ 8Hymr§{f€g%|rhé1e form of nasal
sprays 8|9§‘él%§bl r‘{"l'l)&ﬂretshﬁr NofFEk &P MiBiddapsales faplaR&or fdds. The

exanpl e by reaction with an w hal ogen-substi t ut ed
prefermdetmsttaiboyll foomadspendsr amngvathets; londbedlisease to be treated

Lorabutyric acid derivative to give a
and Oﬁ'tﬁiaﬂ?ﬂyol idin-1-yl ring systemor a

5- chl or opent anoi ¢ aci d derivative to gi ve a
2-oxopi peridin-1-yl ring system or
The amountipta comppund Qaféhq ferarylaad oy éa gnd@ra@ physialegieally

accep hé/gélltsdﬁre]%egpm {I’% >}%ﬁ‘arﬁf‘:ﬂ: ﬂflb?lecr#ng?ggﬁgn?ngrrﬁally ranges from

I OXOpYT
about 0, Btodaloosti 800 mdo prefesdbly frbm abysutedd to abpeat 600 ehgy,.in particular

from aBBuL e AOPHbAVE 174 e ECSBrPELARReTSEg 21dhe dbed PhiNey ¢ o
a8 (B RSAIIr R ) Q585 AR iRk Aposiions
usuallycarmlmsd fmm@@o)ut 85 tof aboud2npereebt/by weightfdf dlae compounds of
the formuldatl or Ié ang%r?hé/lr pﬁysmfo?fcra'll];'a%%tebpable salts. The production of
the pharmaceutical compositions can be carried out in a manner known per se. To
this end, one or more compounds of the formulae | or la and/or their physiologically
acceptable salts together with one or more solid or liquid pharmaceutical carrier
substances (or vehicles) and/or additives (or auxiliary substances) and, if a
combination medicament is desired, other pharmacologically active compounds
having therapeutic or prophylactic action are brought into a suitable administration
form or dosage form which can then be used as a pharmaceutical in human or

veterinary medicine.

For the production of pills, tablets, sugar-coated tablets and hard gelatin capsules it

is possible to use, for example, lactose, starch, for example maize starch, starch
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al kyl ati on, acylation, sulfonylation, reduction,
oxi dation, conversion into salts, and others. Al
WO 2@ecodms used in the above-descri bed synt heseGI/BP20061¢)5706

conpounds of the fornulae | and la are per se

wel | -known to the skilled rson and can be carried

out under standard conditigﬁs according to or

anal ogously to procedures described in the literature,

for exanple in Houben-Wyl, Mthoden der O gani schen
derivatdesntaic, (steammdeldair ity sats, etaiGofl gelayr)r capailes@ndessuppgsitories

can coRjsisvoltl SXaBIFy ity e sari AL sl e e

harderfeld' ildetc BufabRe carfier sndstéhdéglforqné ®reparabibf T sblutions, for
avoi d an unwanted course of a reaction or side

examplecafcsalutiensdforimjgction anafemugsionsior ysumnfpaies for ¢>tafBB|ﬁ water,

onyioBERSI9 s SREFRRP 5O, ACHRIL R4S 5o TR Bt doncrs.

sucrosg! iPBR sudr dsincedes ahahhitsh) wégetabletails, etcﬁgﬁasdlsd pessible to
synthesis, or introduce functi onal in the form
lyophilige the sempasindgasihe fommuae éﬂgrla&”@% \PZ%I?&OQ'H@ t he
[ ¥ 21=1¢ ;
accept§BR A AR} LA e [SIMRG BT qteS Y EXBIEI for Breparing
compositions-for mjambnmg igfusigrs Suitably cametsaﬁmmlgrcmaplsphesoimplants or

rods afée far SRATYHIECGPRRIALS OhOBLA GBI Pl 26 ch SR RS 166
compoW'nHBderﬁ og’aéc%drémg% Ghe HveRBBAYNdCSArAER iﬁgﬁ%téhcéélﬁhe

eprot'ected by catalytic hydrogenation.
pharmaeeutizaé cormpasmpeemcnlsg contain ddiives sugh @spfarexample, fillers,

e e SRl Y A5ebES 4, AFLRRRS persan

preserdati/ess ¥NebeSiers SéolotAas ERavofifgs parehedtizeys tgrckénérsaﬂduents
precursor groups which are surtable in a speci f

buffer gabstanees sqh\cﬁms,tsplwibzcsm. as;@ra.tsrf@f agfieving %@P?%ﬁeqth@"fs for
S as well as
alterlngﬂﬁgbgﬁgglg d| a egbggétlﬁlﬂgéégﬂtg 28%3? ﬁ}l ed by
custonmary purification procedures for exanple by
recrystallization ounds

The, co
The dqsageraltHaIcAE HOWKO! the dpanuaen Raﬁpmla &% %Pdo/or of a
physioffditaifr ad¥eptable salt thereof depends on the individual case and, as is

customary, has to be adapted to the individual circumstances to achieve an optimum
effect. Thus, it depends on the nature and the severity of the disorder to be treated,
and also on the sex, age, weight and individual responsiveness of the human or
animal to be treated, on the efficacy and duration of action of the compounds used,
on whether the use is for the therapy of a acute or chronic disease or prophylactic, or
on whether other active compounds are administered in addition to compounds of the
formulae | or la. In general, a daily dose from about 0.01 mg/kg to about 100 mg/kg,
preferably from about 0.1 mg/kg to about 10 mg/kg, in particular from about 0.3
mg/kg to about 5 mg/kg (in each case mg per kg of bodyweight) is appropriate for
administration to an adult weighing about 75 kg in order to obtain the desired results.
The daily dose can be administered in a single dose or, in particular when larger
amounts are administered, divided into several, for example two, three or four



10

15

20

25

pharmaceutical ly active conpounds whi ch nodul ate the
expressi on of endothelial NO synthase, and nore
wap@ciobizeal | y upregul ate, or stinulate, the expCEEBR10061005706

or transcription, of endothelial NO synthase, and

whi ch can be enpl oyed as rmaceuticals, or active

i ngredi ents of nedi canentsi®for the treatnent of

various diseases. In the context of the present

i nvention, treatnent is understood as conprising both
individuaielosgy, Ini sarhe¢ases.adepanding on taa individeal lespansedseay be

necessH, 480G WP WAl SRR O BR ikh FRPdRe
the preventi on of the appearance of asthmatic di sease

nptons or the prevention of nyocardial infarction or
The compqummfdhgformlae hepdilasanmalse bedised fpaetheipyrpasgs than

tnose EBSERED SRR NEHIPLATE, Sls ikl dhe Bleas o
diagnobliss, ffor éxdraglelthendel in methodddor deﬁerrmmmg; Itlte activity of endothelial
car di ovascul ar. di seases |ike sb%&}] unst ab
NO synihgse i bioladical sanRipsniapseeas bl togl 6%}%‘?? use as
interméd |£\fvaersyfopih%eﬁ%?>ar§fdrp FAkr eaﬂiﬂbgnﬁépﬁﬁ @(angﬁé‘hﬁ’ther
car heart

or onar lac I ns I Cl ency,

pharmé@olbgubal,ly awto@c@tnpbundﬂ arction, stroke, thronbosis,
peri pheral artery occl usive di sease (= PAOD),
endot hel i al dysfunction, atherosclerosis, restenosis,
ﬁg@othel damage after PTCA (= percutaneous
transl um nal coronary angi opl asty), hypertension
|nclud|ng essential hypertension, pul nonary

compy & SHanER: 415 BUE et Sk SRR B SEBRARBIPLC usin
an elu&m&maﬁtcbﬂfammduﬂc@aééww adid aNéi‘B/mméraob@Mémwfthetfbﬂn of
ompounds of the fornulae | _and |a | owe

acid adgifion solks with FiflyoroRCEC peich (FEAd yehishals %h%ﬁpleﬁedamtﬂé? formulae
in the %%%ﬁﬁl%sgip]g %gh{ %@E @% ch%é&%ﬁ?ga b farH\ﬁld‘a@ ﬁﬁﬁ Gesbure

|onaI be u Int treat
liquid ¢hrématbgraph ¢HRLC) andfsranass spectrmhedya(wta)mcﬁmdnuclear

di abet es co lication h phr t hy
magnetie,TpReaRas ShastroEen DIV, TERMS e Rir Sbtaingst by glectron
spray |5?1 ltlofﬁE§ W FheFPLEIDMitRIns WErd 4¢ Bllowast eopor osi s,

r ct'ed ‘nenory performance or a restricted ablllty
to | earn.
Method HPLC A (LC/MS): Column: YMC J'sphere 33 x 2 mm; 4 p. Flow rate:
1 ml/min. Eluent A1: water containing 0.1 % TFA. Eluent A2: acetonitrile containing
0.1 % TFA. Gradient: from 95 % eluent A1 + 5 % eluent A2 to 5 % eluent A1 + 95 %

eluent A2 in 3.7 min.

Example 1
1-(3-(6-(2-Fluorophenyl)pyridin-3-yl)propyl)-1H-pyridin-2-one
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Preferred indications are stable angi na pectoris,

coronary heart disease, hypertension, endotheli al
waely®foeeté on, at heroscl erosis and di abetes PCT/EP2006/005706

conplications. The conpounds of the fornmulae |I and la

can be used in conbination i th other

phar macol ogi cal ly active c%%%ounds or pharnmaceuti cal s,

preferably with conpounds which are able to enhance

the effect of the conpounds according to the fornul ae

| and la . Exanples of such ot her conpounds include

2) - GpuPRRr VR A drop e BRUTARH S8 agom to.
A m.xt@rleﬂi?aq 0D0AR{BB7 M@l) bf gqsefrémo@syhdmxyl)pamomaaoweum

ounds; "arginine; tetrahydrobiopterin;, vitamn

ester, m mgn(ﬁ%vnmlh of Z=flap@phenyiboroms ackl, 4359 fﬂaés mmol) of

i TRRYAES 11,4 6, GRUEHR0) b RPIRLe e 2 8 mora

sodiunﬁ@éﬁbbhété solutibih, Dl ef tglbanerandiGoil ofiethanat wiageheated under
npounds, can he admi ni stered to_ani mal s, R{leferably

reflux fpb Srhaa,lf\g“ after.gogling, B%L,lrppdmoawaieé 'ﬁ%@@ltl% xture was
extractea‘w ﬁg?%‘ éEI Bohd Bl‘;c‘;%ﬁ?% Hﬁ‘%se W3s %Fﬁt@ﬁ adt Ebriftrated,

he To ar rrace I cal
and the oegidse Wasnsu r|fiédrtby1elnrossmHng[apehydfslllca geprrebeptane/ethyl acetate

_ | nyentjon therefore also are the conpounds of the
5:1). Yf‘%‘y-%ia@gl é’(fl a and their physiol ogically acceptable
salts for use as pharmaceuticals, their use as

nodul ati ng agents, and nore specifically as
b) 3-(6s(@-hiubeaphenysperidis-By!)piopagal-@l i ng agents, of the

uncer YRR SRPRGY AB 1O 632 AR i Syppropoie aci

ethyl e'sfé?raﬁ?@s@@' sy T(ESSI rﬂfhdvf ofSthigine bémdﬂdemrerﬁtrrmsla@()\lal of
| evel or the normalization of a decreased NO | ev

THF atd@a€ifens h. S\figs sppliag, thadnixhirgayas %@wtmusdqumlvg@d.wt water,
the pr%ql@tag%%srﬁ{gr d 'Rl 5 08tid! eJrﬂWa%?%nBrrﬁéﬁ'{%ér@chleﬁde were

S TERET Shed drseasds o syndrones, ‘as wel
addedttb ﬂhé filtiste fThie bfgarm pbasaWasrsetmaralndufmshad avithf water and

di capents_for t pur poses. Furthernore, a subject
ConceﬁfamﬁeYlﬁl@s%1t Mo n °|)on are pharnaceuti cal
conpositions, or pharmaceutical preparations, which
conpri se an effective dose of at |east one
c) 5-(3-Bromopropyl)-2-(2-fluorophenyl)pyridine

230 mg (0.99 mmol) of 3-(6-(2-fluorophenyl)pyridin-3-yl)propan-1-ol were stirred in 10
ml of hydrobromic acid (33 % in acetic acid) at 60 °C for 6 h. After concentrating, a
sodium hydrogencarbonate solution was added, the resulting mixture was extracted
with ethyl acetate, and the organic phase was separated and concentrated. Yield:
707 mg (71 %).

d) 1-(3-(6-(2-Fluorophenyl)pyridin-3-yl)propyl)-1H-pyridin-2-one

8.2 mg (0.18 mmol) of sodium hydride (55 % suspension in mineral oil) were added
to 17.8 mg (0.19 mmol) of 2-hydroxypyridine in 5 ml of DMF, and the mixture was
stirred at room temperature for 30 min. Subsequently, 50 mg (0.17 mmol) of 5-(3-
bromopropyl)-2-(2-fluorophenyl)pyridine were added. The reaction mixture was
stirred for 4 h, concentrated, admixed with water and extracted with methylene



conmpound of the formulae I or la and/or a
physi ol ogi cally acceptable salt thereof and a
w@baroeeeut i cal |y acceptable carrier, i.e. onePOIERPINE005706

pharmaceutically acceptable carrier substances and/ or

addi tives. The pharnaceuticgés according to the

i nvention can be adm nistered orally, for exanple in

the formof pills, tablets, |acquered tablets,

sugar-coated tablets, granules, hard and soft gelatin
chloride apse loeganiaghase svasssepsiatedcans contgnteated anththe residue was

ey B5ce B BUAR 0B S0RRATBR B8 oSBT S g viet:

11 mg@m%@){so be carried out parenterally, for exanple
subcut aneously, intranuscularly or intravenously, for
MS: MeRamp3®0.1n the form of solutions for injection or
i nfusion. Other suitable administration forns are, for
exanpl e, percutaneous or topical admnistration, for
Exampix@npl e in the formof ointnents, tinctures, sprays or
transdernal therapeutic systens,, or the inhalative
1-(3-(64@nl HPEARhRNYDRYSIHN3r¥ ) Prar)BIPERdELR-QAS ays or aer osol
m xtures, or, for exanple, mcrocapsules, inplants or
rods. The preferred adm nistration form depends, anong

others, on the dis e be treated and on its
7: ity. ¢ anount Jof a|conpound of the formul ae |
) phyNol ogi cally acceptable salts

p pharnaceuti cal conpositions normally
ranges_from about 0.2 to about 800 ng, preferably from
about 0.5 to about 500 ngy, in particular fromabout 1

to about 200 ny, per dose, but depending on the type
of the pharmaceutical conposition it may al so be
50 mg 10 dTahmolef PiBrbravaeptomal-2-¢2-finorphenyhpysdiaklwere reacted with
conprise fromabout 0.5 to ﬁgout 90 percent gx \yvehgq?s
18.5 mgr (O He: meBal 6 RIRETEIN-2rRNG BRRInaaksly toexpmpin ddd Yiele 1P mg (31
%) physi ol ogi cally acceptable salts. The production of
" the pharmaceutical conpositions can be carried out in
MS: MaHT&n8¢3.1known per se. To this end, one or nore
conmpounds of the fornmulae |I or la and/or their
physi ol ogi cal |y acceptable salts together with one or
Exampl@3e solid or liquid pharmaceutical carrier

4-(3-(6-Phenylpyridin-3-yl)propyl)thiomorpholin-3-one, trifluoroacetic acid salt

a) 3-(6-Bromopyridin-3-yl)propan-1-ol

Under argon, 560 mg (2.17 mmol) of 3-(6-bromopyridin-3-yl)propionic acid ethyl ester
and 94.6 mg (4.34 mmol) of lithium borohydride were stirred in 40 ml of THF at 40 °C
for 3 h. After cooling, the mixture was cautiously hydrolyzed with water, the
precipitate was filtered off with suction, and the filtrate was concentrated and
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substances (or vehicles) and/or additives (or
auxi | iary substances) and, if a conbi nation nedi canent
w0 g00desi2eed, ot her pharnmacol ogically active coP@DEPIIS6/005706

havi ng therapeutic or prophylactic action are brought

into a suitable admnistragjion formor dosage form

whi ch can then be used as 1pharrmceutlcal i n human or

veterinary nedicine. For the production of pills,

tabl ets, sugar-coated tablets and hard gelatin
admlxeﬁawﬁhlmer and etipd ecetate. Tioe ommcc phass avasl separatadoyashed

tar c far exanp starchderivati ves,
with waatg[ an 50988?1‘@3%8‘. ge %HHA%(E {946047)& c. Soft gelatin
MS: M:r.ﬁp&uifeﬂand supposi tories can conprise, for exanple,

fats, waxes, sem solid and |liquid polyols, natural or
hardened oi I s, etc. Suitable carrier subst ances for

r .ytions, for exanple of solutions
b) 2- Brt Erfo B (?9@{0 rP%%\a (ﬁ(yéﬁl sions or syrups are, for
300 mg%ﬁGBhﬁdefefi-(S Dfmabpyrﬁtﬂhcﬁyll)p'ropadkum whlestined i |n 5 ml of
sol ution, al cohol s such as_et hanol cerol, {)r oI s

hydrobsemicagid (33 e i agatgcaac'd@ ah8esE, forrér{h./% r capegatra
potassﬂHw %art% te flsb dni%n%§§a gss! tﬁberggﬁﬂ ‘?ﬁ&{dhréwaé Qﬁracted with

e forrru ae
ethyl aph;ate oéruigtheabdg;anax:plmﬁeahbe sephtated amdt econceatratesd. Yield: 368 mg
resulting lyophilisates, for exanple, for preparing
(95 A’)conposn tions for injection or infusion. Suitable
carriers for mcrocapsules, inplants or rods are, for
exanpl e, copol yners of glycolic acid and |l actic acid.

c) 4-(3REsBrbesopyridin-Sayl ragylithicroeipboias-ese or di ng to t he

o0 2 g PR B Bho RO S MERASLO re s
to 161 EXMgR1E38 frirhdIF bFthicindpHatiar3uohe.in 15 mtlef BMHF, Wnd thanhixture was
wetti ng agents, stabilizers, emulsifiers, di sgersants

stirred at seemiampesature feret e min.sSubsaasieatly s 350 mg, 625 gamol) of 2-
bromoaé %ngrﬁ%rcb&ybgw&lﬁ@%ére éjdde{be F\fho reQHLéﬁhlmpé@égsgtﬁred for

i Z6r's, agents for achieving a
3.5h, eérﬁcmitratedxl ddmixed with wateérgartdwextcmted iwithpethybacetate. The

coati ng agents or a“éjlomd nts dosage of the
: ot

organlgmggmas&eqq@t% caacentigted Y 08 ni st ered

and/ or of a physiologically acceptable salt thereof
depends on the individual case and, as is
d) 4-(3-(6-Phenylpyridin-3-yl)propyl)-thiomorpholin- -3- one, trifluoroacetic acid salt

Under argon, a mixture of 100 mg (0.32 mmol) of 4-(3-(6-bromopyridin-3-
yl)propyl)thiomorpholin-3-one, 46.4 mg (0.38 mmol) of phenylboronic acid, 3.6 mg of
(0.016 mmol) palladium acetate, 8.3 mg (0.03 mmol) of triphenylphosphane, 320 ul of
a 1M sodium carbonate solution and 20 ml of toluene was heated under reflux for &

h. After cooling, the mixture was poured into water, the resulting mixture was
extracted with ethyl acetate, and the organic phase was separated and concentrated.
The residue was purified by preparative HPLC (RP18, acetonitrile/water containing
0.1 % TFA). Yield: 10 mg (7 %).

MS: M+H" = 313.0.

Example 4
1-(3-(6-(2-Fluorophenyl)pyridin-3-yl)propyl)pyrrolidin-2-one, trifluoroacetic acid salt



customary, has to be adapted to the individua

circunstances to achieve an optinumeffect. Thus, it
walepenar4®©n the nature and the severity of thePdi/EP100€005706

to be treated, and also on the sex, age, weight and

i ndi vi dual responsi veness the human or animal to be

treated, on the efficacy a duration of action of the

compounds used, on whether the use is for the therapy

of a acute or chronic disease or prophylactic, or on

whet her ot her active conpounds are adm nistered in
addition to conpounds of the fornmulae | or la. In
general, a daily dos om about 0.01 ngy/ kg to about

) fgom about 0.1 ny/kg to about 10
r about 0.3 ng/kg to about 5
2 ng per kg of bodyweight) is
approfriate for admnistration to an adult weighing
about 75 kg in order to obtain the desired results.
The daily dose can be adm nistered in a single dose
n particul ar when | arger_anoun
NZR

100 mg (hAiratneha 5-(i-broBaPiany) -2 BHatcPhegy ) evigipe avqrg eacted

5 with 3%232%%&1%%6’\)@&% aln-92eSandl8 SHIF 6 88&Mple 1d). Yield: 50

10

15

20

ng on t'he 'I'ndi vi dual response,” it my
mg (35#yessary to devi ate upwards or downwards fromthe
jyen ily dose. The conpounds of the forrmulae |I and
MS:M? Eéﬁﬂgﬂso be used for other purposes than those
i ndicated in the foregoing. Non-limting exanpl es
i nclude the use as diagnostics, for exanple the use in
Exampi@bhods for deternmining the activity of endothelial NO

' i_0l.Qqi | & . ' ' .
e el S e Gl R e
salt of further conpounds, for exanple further
phar macol ogi cal |y active conpounds. Exanpl es Conpounds

contai ning a basic group which were purified by
preparative HPLC u§5ng an el uent which contai ned

the fornmul ae in the exanpl es.
{cteri zed by anal ytical high
pressufe

100 mg (0.34 mmol) of 5-(3-bromopropyl)-2-(2-flucrophenyl)pyridine were reacted
with 46.1 mg (0.41 mmol) of piperidine-2,6-dione analogously to example 1d). Yield:
38 mg (25 %).

MS: M+H* = 327.1.

Example 6
1-(3-(6-(2-Fluorophenyl)pyridin-3-yl)propyl)azepan-2-one, trifluoroacetic acid salt
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iquid chromat ography (HPLC) and/or mass spectronetry
(M5) and/or nucl ear magneti c resonance spectronetry
W@ MRp0023he MS data were obtained by el ectron BEF/ER2006/005706
ioni zation (ESI). The HPLC conditions were as follows.
Met hod HPLC A (LC/ MS): égn YMC J' sphere 33 x 2 mm
4 m Flowrate: 1 m/mn. uent A 1. water containing
0.1 % TFA. Eluent A2: acetonitrile containing 0.1 %
TFA. Gradient: from95 %eluent A1 +5 %eluent A2 to
5 %eluent A1 + 95 ¢ ent A2 in 3.7 mn. Exanple 1
1- (3 (6-(2- Fluoroph nyl ) gyridi n-3-yl)propyl)-1H pyri di
enyl ) pyridi n-3-yl) propi onic
re of 1000 ng (3.87 nmol) of
REY y opi onic acid ethyl ester,
. (4. 26 nnDI) of 2-fl uorophenyl boroni c acid,
43. 5 (0.19 mmol ) of palladiumacetate, 101 .6 ng
(0.38 mmol ) of triphenyl phosphane, 3.88 nl of a 1M
sodi um car bonate solution, 23 m of toluene and 6 m
100 m@{0.84mamol) ofcts(Hbearadpropyr2-(2fluasophenyBpyriding wesetreacted

it 6535000 S ol S PRGN b PTRELHS 186 o1 mo

(239Qseparated and concentrated, and the residue was
purlfled by chromat ography (silica ge

MS: MuHAep32ha/ et hyl acetate 5:1). Yield: 782 mg (74 %9 . b)
3-(6-(2-Fl uorophenyl ) pyridin-3-yl)propan-1 -ol Under
argon, 400 ng (1.46 mmol) of

Exanuﬁe06 (2- fluorophenyl)pyrldln 3-yl)propionic acid ethyl

. of thl m bor o
4-(3-(Eri2 Ghiorophery Y- iy DBromithiBmorBho-Bganes thidapagstic acid
cooling, the m xture was cautiously hydrolyzed wi th
water, the precipitate was filtered off wth suction,
and water and nethyl ene chloride were added to the
filtrate. The organi phase was separated, washed with
wat er and concentr at Yield: 241 nmg (71 % .

salt

\_/

101.5 mg (0.32 mmol) of 4-(3-(6-bromopyridin-3-yl)propylthiomorpholin-3-one were
reacted with 60.2 mg (0.38 mmol) of 2-chlorophenylboronic acid analogously to
example 3d). Yield: 10 mg (7 %).

MS: M+H" = 347.0.

Example 8
4-(3-(6-(4-Fluorophenyl)pyridin-3-yl)propyl)thiomorpholin-3-one, trifluoroacetic acid

salt
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c) 5-(3-Bronopropyl)-2-(2-fluorophenyl)pyridine 230 ng
(0.99 mol ) of

W@2(08/00@R44 | uor ophenyl ) pyri di n- 3-yl ) pr opan- 1- ol PEEER2006/005706
stirred in 10 mM of hydrobromc acid (33 %in acetic
acid) at 60 OC for 6 h. Aféfr concentrating, a sodium
hydr ogencar bonat e sol uti on®"Was added, the resulting
m xture was extracted with ethyl acetate, and the
organi ¢ phase was separated and concentrated. Yield:
707 mg (71 %9 . d)
1- (3-(6-(2-Fl uorophenyl di n-3-yl)propyl)-1
H pyri di n-.22Re”"8 IN(O. 18 mmol ) of sodi um hydride

(55 i on in mneral/ oil) were added to 17.8 ng
(0. # 2- hydroxypyridine in 5 m of DWF, and

as stirred at roomtenperature for 30
mA~_sgbsequently, 50 ng (0.17 nmmol) of 5-(3-
Br onopr opyl ) -2-(2-fl uorophenyl ) pyridi ne were added.
The reaction mxture was stirred for 4 h,
concentrated, adm xed with water and extracted with
96 mg (& Bhholest-B-(6lerombpyidig B Hpipyh thiomershliar 3done were
concentr at ed i due was puri.fi

d th d b
reacted NPT 16 (MALETIRNLY] 4-LUQCBRFTY PRI IAEGH BUAIPAPHFNHJP
examp%xécrj])gﬂg@)ﬁ’l,ﬁéggyg,; ng (22 %9. MS: MekH+ = 300.1 .

MS: M2H( 3 33%1.02- Fl uor ophenyl ) pyri di n- 3-yl ) propyl ) pi peri di n-
2-one 50 nmg (0.17 nmol ) of
5- (3-bronopropyl )-2-(2-fl uorophenyl) pyridine were
Exanuﬂ@@Cted with 18.5 ng (0.18 nmol) of piperidin-2-one
anal ogously to exanple 1d). Yield: 16 ng (31 MS: MrH+
4-(3-(6=( A BotopEmhpY edid-3-yl)propyl)thiomorpholin-3-one, trifluoroacetic acid
4- (3- (6- Phenyl pyhdi n- 3-yl ) propyl ) t hi onor phol i n- 3- one,
trifluoroacetic acid salt a)
3- (6-Bronmopyridi n-3-yl ) propan-1-ol Under argon, 560 ng
(2.17 mol ) of 3-(6-bronopyridin-3-yl)propionic acid
et hyl ester O

N=

salt

100 mg (0.34 mmol) of 5-(3-bromopropyl)-2-(2-fluorophenyl)pyridine were reacted
with 47.8 mg (0.41 mmol) of thiomorpholin-3-one analogously to example 1d). Yield:
37 mg (24 %).

MS: M+H"* = 331.0.

Example 10
1-(3-(6-(2-Fluorophenyl)pyridin-3-yl)propyl)pyrrolidine-2,5-dione, trifluoroacetic acid

salt
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15

and 94.6 ng (4.34 mol) of |ithium borohydride were
stirred in 40 m of THF at 40 OC for 3 h. After
w@om7ieg46 t he mi xture was cautiously hydrol yzePCTEPI906/005706
water, the precipitate was filtered off with suction,
and the filtrate was conceﬁérat ed andadm xed with
wat er and ethyl acetate. T organi ¢ phase was
separated, washed with water and concentrated. Yield:
450 ng (96 %9 . Ms: MrH+ = 216.1 . b)
2-Brorm-5-(3-brog¢r )pyridine 300 ng ( 1.38 nmol)
n=3-yl/) propan-1-ol were stirred in 5
aci 3 %in acetic acid) at 80 0C
. ¢ trat®ng, a potassium carbonate
sol ut'é:on was added, the resulting m xture was
extracted with ethyl acetate, and the organi c phase
was separated and concentrated. Yield: 368 ng (95 %.

c)
100 mg{0.34 (i Yosfciy3-bromepropy))2-(P¥luptdphemyt) pinidine vderereacted

i e B i B DA gty 1. Yo

3 ﬁﬂnl) of thionorpholin-3-one in5 mM of DV, and
67rn93ﬁ§'6'xture was stirred at roomtenperature for 15
MS: MarH’ = Btdidequent |y, 350 ng ( 1 .25 nmol) of 2-

br ono- 5- ( 3- bronopr opyl ) pyri di ne were added. The

reaction m xture was stirred for 3.5 h, concentrat ed,
Exam@i@Anxed with water and extracted with ethyl acetate.

The organi c phase was separated and concentr at ed. ) )
3-(3-(6v{2eF Woragsien)pytglin-3-yl)propyl)thiazolidine-2,4-dione, trifluoroacetic acid
4- (3-(6-Phenyl pyridin-3-yl)propyl)-thi onorphol i n-3-one
, trifluoroacetic acid salt Under argon, a m xture of
100 ng (0.32 mmol ) of 4-(3-(6-bronopyridin-3-
yl ) propyl )t hi onor phol i n-3-one, 46.4 ng (0.38 nmol ) of
phenyl bor oni c aci%sfg of (0.016 mol) palladi um

gt e, & < . ') of triphenyl phosphane, 320
¢+ caromat e sol ution and 20 m  of
uhder Peflux for 5 h. After
m xture was poured into water, the
resul ting m xture was

salt

100 mg (0.34 mmol) of 5-(3-bromopropyl)-2-(2-fluorophenyl)pyridine were reacted
with 47.8 mg (0.41 mmol) of thiazolidine-2,4-dione analogously to example 1d). Yield:
20 mg (13 %).

MS: M+H" = 331.1.

Example 12

20 1-(3-(6-(4-Fluorophenyl)pyridin-3-yl)propyl)pyrrolidin-2-one, trifluoroacetic acid salt

"~ {\,:\>_\_/@o
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extracted with ethyl acetate, and the organic phase
was separated and concentrated. The resi due was
w@e7Pede by preparative HPLC (RP18, acet oni t rPCEERDE005706

containing 0.1 % TFA). Yield: 10 mg (7 %9. MS: MH+ =
313.0. Exanple 4
1-(3-(6-(2-FIuorophenyl)py?@din-3-y|)propy|)pyrro|idin
-2-one, trifluoroacetic acid salt100 ng (0.34 muol) of
5- (3-bronopropyl)-2-(2-fluorophenyl)py tidine were

a) Methanasuéfanis adid M&(quph@nwwrydlwﬁ-w pBYlieFteL 2- one

544 .8 rngf(ﬁoi%or%glgcy &E’P m%ﬁ%%s@lféﬂ?ll chYér%éMe?g aﬂge& %"’;’osﬁlise'\ﬁth cooling
to 1oodn(93(4( $2 (@mbl) WP Bo@ePfIloephiedy!! frcmh prlmmbaampelr(pdepmed

di one, trifluoroacetic aci
analogmlw)to exapinie 18) Hegingfiem-2(§- EEQWQBYFSBH&WBF jori ﬁ@'d ethyl
cter QFET L2ty T8 T K)oty
50 ml dfl rﬁétﬂmyle?& chyofidé. After 3/B:atvbdtn tengrature, Eea‘npdtweaNas

extraciag it WalaroRDA 408 PEOATIE AEse WD SRRTP AN o arfatea. Yield:

139(57() br onmopr opyl ) - 2- (2-f 1 uor ophenyl ) pyri di ne were
reacted with 46.2 ng (0.41 mmol) of azepan-2-one

MS: MaHal=o3tidly to exanple 1d). Yield: 3 1 ng (23 9. M
MtH+ = 327.1. Exanple 7

4_—(3-(6-(2- Chl orophenyl ) pyri di n-3-yl) propyl )t hi omor pho
b) 1-(3L(60¢43F RBPopHeryl)pyAEIAE-§H b FopIHbFrreRdih-2-one, trifluoroacetic acid salt

110 mg (0.36 mmol) of methanesulfonic acid 3-(6-(4-fluorophenyl)pyridin-3-yl)propyl
ester were reacted with 36.1 mg (0.42 mmol) of pyrrolidin-2-one analogously to
example 1d). Yield: 46 mg (31 %).

MS: M+H"* = 299.2.

Example 13
1-(3-(6-(4-Fluorophenyl)pyridin-3-yl)propyl)pyrrolidine-2,5-dione, trifluoroacetic acid
salt

136 mg (0.44 mmol) of methanesulfonic acid 3-(6-(4-fluorophenyl)pyridin-3-yl)propyl
ester were reacted with 52.3 mg (0.52 mmol) of pyrrolidine-2,5-dione analogously to
example 1d). Yield: 35 mg (19 %).

MS: M+H* = 313.2.

Example 14
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101 .5 ng (0.32 nmol ) of

4- (3-(6-bronopyridin-3-yl)propyl)thionorpholin-3-one
wowrgg/oeeacted with 60.2 ng (0.38 mmol ) of PCT/EP2006/005706

2- chl orophenyl boroni ¢ aci d anal ogously to exanple 3d).

Yield: 10 ng (7 %9. M NHF7 347.0. Exanple 8

4- (3-(6-(4-Fluorophenyl) pyridin-3-yl)propyl)thionorpho

lin-3-one, trifluoroacetic acid salt96 ng (0.3 mmol)

of
3-(3-(644cBuprnheswbpyridiar3ryBrsapybinpidprelidine ot stiens. ttiflugrpacetic
adds%ﬁ”e reacted with 59.7 ng (0.42 mol ) of
- f1 uor ophenyl boroni c aci d anal ogously to exanpl e 3d).
Yield: 12 ng (9 %9. M5 MrH+ = 331 . 0. Exanple 9
4-(3-(6-(2-FIuorophenyl)ﬁyridin 3-yl ) propyl)thionorpho
lin-3-o0ne, trifluoroaceth acid salt 100 ng (0. 34
nol ) _of 5-(3- bronnm} 2- (2-fl uorophenyl) pyridi ne
) 0.41 nmmol ) of
ly to exanple 1d). Yield:
X . 0. Exanple 10
1-(3-(6-(2- Fluorophenyl)pyrldln 3-yl)propyl)pyrrolidin
e-2,5-dione, trifluoroacetic acid saltl100 ng (0. 34

136 m TRk AbncL 48 rRHFRBLABH ekt $ 3Bl huRIPBRRENRN I propy!

ester vmférrelabl@dnmﬂi 55 8llmgr(® Mlﬁim@@oﬁlmldblolﬁﬁamﬁ,-@-dhi’)e analogously
ny @0 M5: MrH+ = 313.1 . Exanple 11
to example 1d) Yleld 8 mg( %).

MS: M+H" = 314.2.

Example 15
1-(3-(6-(4-Fluorophenyl)pyridin-3-yl)propyl)azetidin-2-one, trifluoroacetic acid salt

"~ @ \__/N&

O

136 mg (0.44 mmol) of methanesulfonic acid 3-(6-(4-fluorophenyl)pyridin-3-yl)propyl
ester were reacted with 37.5 mg (0.52 mmol) of azetidin-2-one analogously to
example 1d). Yield: 8 mg (5 %).

MS: M+H" = 285.1.

Example 16
1-(3-(6-(4-Fluorophenyl)pyridin-3-yl)propyl)piperidin-2-one, trifluoroacetic acid salt

0

N=
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3-(3-(6-(2-Fluorophenyl)pyridin-3-yl)propyl)thiazolid

ne-2, 4-dione, trifluoroacetic acid salt 100 ng (0. 34
WOre@i7powite 5- ( 3- br onopr opyl ) - 2- (2-f | uor ophenyl ) PYT/EB200&005706

were reacted with 47.8 ng (0.41 nmol) of

t hi azol i di ne- 2, 4-di one anal gously to exanple 1d).

Yield: 20 ng (13 % . M 331 . . Exanple 12

1-(3-(6-(4- Fluorophenyl)pyrldln 3- yI)propyI)pyrroIidin

-2-one, trifluoroacetic acid salta) Methanesulfonic

136 mgdp f4ampnl) af meﬂa@@ngﬁw)wd Bdﬁr(4s‘lqmpph@rpxl)py@§trb3 -yl)propyl

ctor i el 32T Pl FRABRBFDUGLONL2 g S

exanwﬁeﬂﬂ)@ﬂeglueanmeoyf)pyridin 3|y|)p;opan 1- ol f
(pr.epared anal ogously to exanple 1la), starting from
MS: N%*t SF%@prrldln 3-yl)propionic acid ethyl ester and
4-f | uor ophenyl boronic acid) and 656.3 ng (6.48 mol)
of triethylamne in 50 m of nethylene chloride. After
Exam@eH7at room tenperature, the m xture was extracted
ase s separ

4-(3- (Q%E%%ﬁl%@y T)?;ptg{;gB yi)%am ?%ga%o _tnggL@rOfcetlc acid

salt

1 (3-(6-(4-Fluorophenyl)pyridin-3-yl)propyl)pyrrolidin
-2-one, trifluoroacetic acid salt 110 ng (0. 36 mmol)
of nethanesul fonic acid

3-yl)propyl ester were
l) ﬂ pyrrolidin-2-one
i 46 ng (31 %9. Ms

1- (3 (6 (4- Fluorogﬁenyl)pyrldlg 3-yl)propyl)pyrrolidin
e-2,5-dione, trifluoroacetic acid salt
136 mg (0.44 mmol) of methanesulfonic acid 3-(6-(4-fluorophenyl)pyridin-3-yl)propyl
ester were reacted with 59.7 mg (0.52 mmol) of piperidine-2,6-dione analogously to
example 1d). Yield: 18 mg (8 %).
MS: M+H* = 345.2.

Example 18
1-(3-(6-(4-Fluorophenyl)pyridin-3-yl)propyl)azepan-2-one, trifluoroacetic acid salt

"~ ﬁ,)_\__/N \

136 mg (0.44 mmol) of methanesulfonic acid 3-(6-(4-fluorophenyl)pyridin-3-yl)propyl
ester were reacted with 59.7 mg (0.52 mmol) of azepan-2-one analogously to
example 1d). Yield: 78 mg (40 %).

MS: M+H" = 327.3.
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136 ng (0.44 mol) of nmethanesul fonic acid
3-(6-(4-fluorophenyl)pyridin-3-yl)propyl ester were
W0 e@evet4oi th 52.3 ng (0.52 nmol ) of PCT/EP2006/005706
pyrrolidine-2,5-di one anal ogously to exanple 1d).
Yield: 35 ng (19 %9. M = 313.2. Exanple
143-(3-(6-(4-FIuorophenyl?%??idin-3-y|)propy|)in1dazo
i di ne-2,4-dione, trifluoroacetic acid salt 136 ngy
[é0.44 nmol ) of net hanesul fonic acid
Exampde (18- (4- f | uor ophenyl ) pyri di n-3-yl ) propyl ester were

4-(a-(@- R romABgriding By Broby A 3 ARz 2;ome, tifyoppaceti acid
salt Yield: 8 ng (4 %9. M5 MrH+ = 314.2. Exanple 15
1- (3-(6-(4-Fluorophenyl)pyridin-3-yl)propyl)azetidin-2
-one, trifluoroacetic acid salt 136 ng (0.44 mol ) of
nmet hanesul fonic acid S

3- 6-(4-f|uorophe8y£(p)7r|di n-3-yl ) propyl ester were
r gac f 7.5y (CL}Z mmol ) of azetidi n-2-one
aXal ogou ' M—Td). Yield: 8 ng (5 %. MS:

M : pl e 16

1- (3- (- (4- Fl uor ophenyl ) pyri di n-3-yl ) propyl ) pi peri di n-
2-one, trifluoroacetic acid salt136 ng (0.44 mol) of
met hanesul fonic acid

100 mg g pummalk of BetramiasUTEnIs AR b-GrISIBRF B Ipyseiia-ypropy!
ester (%aﬁ’g& gﬁ?gﬂ gf-(%ggﬁﬂgpq}le:sri%ﬁ,)l)py‘(édﬁ%-éiyl)b?oﬂ%-ﬁ1& ahalod&isly to
example (12a] Giefelrédated ofithet.7 )pg (0 BBGIOf 9ftid Y AthizimByane
analoglf)tu%[yI t% gx%rgplet{d)fyye%:ogé:%gl &Oa‘%s.d salt

MS: M+H* = 329.2.

Example 20
3-(3-(6-(2-Fluorophenyl)pyridin-3-yl)propyl)imidazolidine-2,4-dione, trifluoroacetic

acid salt

F

100 mg (0.32 mmol) of methanesulfonic acid 3-(6-(2-fluorophenyl)pyridin-3-yl)propyl
ester (prepared from 3-(6-(2-fluorophenyl)pyridin-3-yl)-propan-1-ol analogously to
example 12a) were reacted with 38.8 mg (0.39 mmol) of imidazolidine-2,4-dione
analogously to example 1d). Yield: 51 mg (37 %).

MS: M+H" = 314.2.

Example 21
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136 ng (0.44 mol) of nmethanesul fonic acid
3-(6-(4-fluorophenyl)pyridin-3-yl)propyl ester were
W0 e@evet4si th 59.7 ng (0.52 nmol ) of PCT/EP2006/005706

pi peri di ne- 2, 6-di one anal ogously to exanple 1d).

Yield: 18 ng (8 %9. M= NH§6 345. 2. Exanple 18

1- (3-(6-(4-Fl uorophenyl) pyfidin-3-yl)propyl)azepan-2-o0

ne trifluoroacetic acid salt 136 ng (0.44 nmol) of

hanesul f oni c aci d

1-(3- (%(4( Bluctopheri)pyridinyB-yhpreryrirridingrdhdionss trifluafpacetic acid
salt reacted with 59.7 ng (0.52 mmol ) of azepan-2-one

anal ogously to exanple 1d). Yield: 78 ng (40 %. M5

M-H+ = 327. 3. Exanpl e 19

4- (3-(6-(2-Fluorophenyl )pyridin-3-yl)propyl)-4H[1
4]th|a2|n 3-one, tri cetic acid salt 100 ny

ester

€ N
3-(6-(2-fl uorophenyl)pyri dn-3-yl) propan- 1-ol
anal ogously to exanple 12a) were reacted with 44.7 ngy
(0.39 mol ) of 4H[1 ,4]thiazin-3-one anal ogously to

136 m@jé'ﬁﬂ' ﬁ‘m%? of MefHdhestfiol? 44 3%b-(aMRiorNphEnyh pAdirk 3-yl)propyl
ester ﬁer(e&eéﬁte(dZWEh Gér&pige(rdwi) pymoliof pieyidine-28+tionei atedogously to

cxamaf 55 Xl Bl sy oot =01 > 100 (0.5

MS: M3H* 6= §27 bl uor ophenyl )pyridin-3-yl)propyl ester
(prepared from

3-(6-(2- f: uotr ophenyll)pyrlizdi) n- 3-yl )-pr?pgn-_ligl 28, 8
nal,ogously to exanple a) were reacted w .8 ny
Exam@g% mmol ) of i m dazolidine-2,4-di one anal ogously to

3-(3-(BrRPRIcRopEny!)PyAH -3 3/1)bromy)tRidz8fidine-2,4-dione, trifluoroacetic acid

salt

S
o=
"~ @ \_/Nj\\o

136 mg (0.44 mmol) of methanesulfonic acid 3-(6-(4-fluorophenyl)pyridin-3-yl)propyl
ester were reacted with 61.8 mg (0.52 mmol) of thiazolidine-2,4-dione analogously to
example 1d). Yield: 53 mg (27 %).

MS: M+H" = 331.2.

Example 23
1-(3-(6-(2-Fluorophenyl)pyridin-3-yl)propyl)azetidin-2-one, trifluoroacetic acid salt
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M5: MrH+ = 314.2. Exanple 2

11- (3-(6-(4-Fluorophenyl)pyridin-3-yl)propyl)piperidin
we2m780tsone, trifluoroacetic acid salt 136 ngPCUEEM06/005706

nmmol ) of nethanesul fonic acid

3-(6-(4- fluorophenyl)pyrldbﬁng yl ) propyl ester were

reacted with 69.6 ng (0.61 ) of

pi peri di ne-2, 6-di one anal ogously to exanple 1d).

Y|eId 77 nmg (40 %9. MS: MrH+ = 327.2. Exanple 22

6- uor ophery™) pyri di n-3-yl) propyl)thiazoli di

yagetic acid salt 136 ng (0.44
id

reactedtl wwth 6 1.8 ng (0.52 mol ) of
t hi azol i di ne- 2, 4-di one anal ogously to exanple 1d).
Yield: 53 ng (27 %. Ms: MrH+ = 331 . 2. Exanple 23

100 m gh i AR Tp  SRURSG oo

ester ( 8@ i BrBC2aMictophenyl)pyridin- 3-yl)propan 1 -ol analogously to
6 (2-fl uorophen '35’ ridin-3-y fp ster
examp@ )awgﬁe fepqmqad wit mg (0.45 mmol) o} zetldln 2-one analogously

0 wiy pyridin-3-yl) propan- 1- ol
to exaﬁ‘ﬁ)?wous#la ?Qﬂggé‘ ‘e 12a) were reacted with 32.2 ng

MS: M(l-Gl+4'-528‘.En2l) of azetidin-2-one anal ogously to exanple

1d). Yield: 8 ng (5 %9. MS: MrH+ = 285.2. Exanple 24

1- (3-(6-(4-Fluorophenyl)pyridin-3-yl)propyl)-1

ridin-2-one, trifluoroacetic acid salt 136 ngy

Examﬁl%@ﬁtdf nmol ) of nethanesul fonic acid
1-(3- (63(4( Bh(oﬁephenwmhdmyliaybpmpyl)ﬂls pyridin-8pgne, defluaroaeetic acid salt

reacted wwth 50.2 ng (0.52 mmol) of 1H pyridin-2-one

anal ogously to

O
7 N_ N\
F NNEZ
-/ =

136 mg (0.44 mmol) of methanesulfonic acid 3-(6-(4-fluorophenyl)pyridin-3-yl)propyl
ester were reacted with 50.2 mg (0.52 mmol) of 1H-pyridin-2-one analogously to
example 1d). Yield: 98 mg (52 %).

MS: M+H" = 309.2.

Example 25
4-(3-(6-(4-Fluorophenyl)pyridin-3-yl)propyl)-4H-[1,4]thiazin-3-one, trifluoroacetic acid

salt
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exanple 1d). Yield: 98 ng (52 %9. Ms: MtH+ = 309. 2.
Exanpl e 25
W@ 2{03/00@4¢ 4- FI uor ophenyl ) pyri di n- 3-yl ) propyl ) - BE¥/ER2006/005706
, 4] thi azin-3-one, trifluoroacetic acid saltl1l36 ny

(O 44 mmol ) of rrethanesulfg ic acid

3-(6-(4-fluorophenyl)pyridirfi-3-yl ) propyl ester were

reacted with 60.7 ng (0.52 mmol) of 4H-[1

,4$thi azi n- 3-one anal ogously to _exanp 1d). el d;
136 m olnef: mmhqneﬁu[';ngcgmdggig(ﬁrmé‘ll@gophenybpynd|n 3-y|)propyl
3 r [
ester "QF E%gégfe@f\?/:ﬁ# ﬁggf@@ #% Hﬁ'ﬂb'g '0F4FI'M a@ﬁ%’éﬁh@b?\@ ah&idddusly to
examplé14R \ﬁéidon@phgmw%pyrl di n-3-yl oxy) acetic acid nethyl

Ler % argon, 157.3 nmg (3.6 mml) of sodium
MS: Mﬁ;"d %l%g 55 % suspension in mneral oil) were added to
620 mg (3.27 mol) of 6-(2-fluorophenyl) pyridin-3-ol

in 25 mM of DWF. After stirring at roomtenperature
Example2660 min, 551 .4 ng (3.6 mml) of bronpacetic acid

1-(2-(@-?%&8 gr{y@%ﬁfﬁ@ﬁ%—gf%yﬁig%t@gggae t | onprrﬂu)c()trgacetlc acid salt

concentrating, water was added, and the m xture was
extracted with ethyl acetate. The or gani ¢ phase was
separ ated and concent d. Yield: 687 ng (80 % . M5

di n- 3-yl oxy) et hanol Under

) of
(6-(2xf 1 ud ophenyl)pyrl dl?] 3-yloxy)acetic acid nethyl
ester land 112.5 ng (5.17 mmol ) of |ithi um borohydri de
were stirred in 20 mM of THF at 60 OC for 2 h. After
cooling, the m xture was cautiously hydrolyzed wth

(9 3| & yl acetate
2) (6 GbroRREnFORRIM o2l Bky) oEplic dRidheRif eSicy
Under argon, 157.3 mg (3.6 mmol) of sodium hydrlde (55 % suspension in mineral

oil) were added to 620 mg (3.27 mmol) of 6-(2-fluorophenyl)pyridin-3-ol in 25 ml of
DMF. After stirring at room temperature for 60 min, 551.4 mg (3.6 mmol) of
bromoacetic acid methyl ester were added, and the reaction mixture was stirred at
room temperature for 2 h. After concentrating, water was added, and the mixture was
extracted with ethyl acetate. The organic phase was separated and concentrated.
Yield: 687 mg (80 %).

MS: M+H* = 262.1.

b) 2-(6-(2-Fluorophenyl)pyridin-3-yloxy)ethanol

Under argon, 675 mg (2.58 mmol) of (6-(2-fluorophenyl)pyridin-3-yloxy)acetic acid
methyl ester and 112.5 mg (5.17 mmol) of lithium borohydride were stirred in 20 ml of
THF at 60 °C for 2 h. After cooling, the mixture was cautiously hydrolyzed with water
and concentrated, and water and ethyl acetate were added. The organic phase was
separated, washed with water and concentrated. Yield: 350 mg (58 %).

MS: M+H" =234.1.
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separated, washed with water and concentrated. Yield:
350 ng (58 %9. MS: MrH+ =234.1.c) Methanesul fonic acid
WQ@2{08/00@R44 | uor ophenyl ) pyri di n- 3-yl oxy) et hyl esPEF/ERDT6/105706

ng ( 1.89 mmol) of nethanesul fonyl chloride were added
dropwi se with cooling to 3@ ng ( 1.46 mmol) of
2-(6-(2-fluorophenyl) pyridiri- 3-yl oxy) et hanol and 442.5

ng (4.37 nmol) of triethylamne in 25 m of nethyl ene
chloride. After 7 h at roomtenperature, the m xture

c) Metharesutfonicacid 26-(2-lnewpheanbpyndings-yaxy)ethi #sterwas

217.1 ﬁﬁiﬁr@ @ﬁa@lggf ﬁ@iﬁ&ﬂééﬁfeﬁ?l cHibRbd wetdhdRd(dtbplise Wih cooling
to 3401ng 21.46-rhizhol) of @-(p(@-fAubiaphenygl)pyddin! BHylpky ithanolzine44 215 mg
(4.37 ottty s I T of msthylena chioride. Aket ¥ rat foom’
o, B YBBTAABI i MO Do
separatedlaodamonicgntratesk Migide394mg 82ePlg: 15 ng ( 1 1 % . MS

) l\/‘l:?H_: 5.1 . Exanple 27
MS: Mt 2'%153 2- Fl uor ophenyl ) pyri di n- 3-yl oxy) et hyl )azeti din

-2-one, trifluoroacetic acid salt 100 ng (0.32 nmol)
of net hanesul fonic acid
d) 1-(22(6-@-Feoropheryhipyridiny dyiaxy)-etiyl) piperidin2-ope, tefueroagetie acid
it reacted with 27.4 ng (0.38 mmol ) of azetidin-2-one
anal ogously to exanple 1d). Yield: 4 ng (3 %W. M5

100 m?"‘(blﬁzfmﬁﬁi) éf methemggutioRi® acid 2-(6-(2-fluoro henyl?pyridin-S- _
-(2-(6-(2-F uorophe_nyl%gyrl di n- 3-yl oxyé)e_t hyl ) pyrrolid
yloxy)ethyl ester wees ecacted Witho3d ddBgi(@-38dnmadlt piperidiy-4-ong 2

eralod B3l ARSI 0,1 )t coer vere

MS: MreHct 8d5Mith 38.2 ng (0.38 mmol ) of
pyrrolidi ne-2, 5-di one
Example 27
1-(2-(6-(2-Fluorophenyl)pyridin-3-yloxy)ethyl)azetidin-2-one, trifluoroacetic acid salt

F

100 mg (0.32 mmol) of methanesulfonic acid 2-(6-(2-fluorophenyl)pyridin-3-
yloxy)ethyl ester were reacted with 27.4 mg (0.38 mmol) of azetidin-2-one
analogously to example 1d). Yield: 4 mg (3 %).

MS: M+H" = 287 1.

Example 28
1-(2-(6-(2-Fluorophenyl)pyridin-3-yloxy)ethyl)pyrrolidine-2,5-dione, trifluoroacetic acid
salt
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anal ogously to exanple 1d). Yield: 52 ng (38 %9. M5
MtH+ = 315.1. Exanple 29
W@B2(02/00024¢ 4- Fl uor ophenyl ) t hi azol - 2- yl am no) et hRC/EP30d&@05706
ol i dine-2,4-dione, trifluoroacetic acid salt 200 ny
(0.92 mol ) of 2-brono-1- (@-fl uor ophenyl ) et hanone and
74.7 ng (0.92 mmol) of sodi“dmthiocyanate were stirred
in ethanol at 50 OC for 2 h. 165.5 ng (0.92 nmol) of
3- (2-am noet hyl )i m dazol i di ne-2, 4-di one hydrochl ori de

oLl ) of triethylamne were
cthon /m xture was stirred at 50 0C
concemd i ng, water was added, and the

: wit® ethyl acetate. The organic
phaseJA_Nas separated and concentrated, and the residue
was purified by preparative HPLC ( RP18,
acetonithle/water containing 0.1 % TFA). Yield: 82 ngy
(20 %9. MS: MrH+ = 321 .0. Exanple 30

100 mg@«(032 rﬁn{d{j&ﬂ metrtaﬂ?lujfbmmadidi QF(Sa-Zyﬂtljlmmbbenhwpyri(dirdaz ol

I di ne-2,4-dione triflu acetj ¢ acid salt90 29,
vioxy) il §516F Wi FRRRSE I B 2468 A0 BEBITCH. o1 RIGTGRh g5 Hpne

et 5 )Rhh gheacted with 34.7

analo%déggg‘fo%rﬁﬁlgfﬁxf)mﬂ é‘?ﬁf‘?g‘.dﬁ?@/z di one anal ogousl ggt 0
MS: MexirpB#5ad). Yield: 4 ng (3 %. MS: MrH+ = 316. 2.

Exanmple 3 1

2-(2-(4-(4-Fluorophenyl)thiazol -2-yl am no) et hyl )i soi nd
Exam@e®gl , 3-dione, trifluoroacetic acid salt a)

(2- l(1_4-(4- FI uor ophenyl %thj azol - 2-yl am no) et hyl ) car bam c
3-(2-(4x(4- Iqqgophwwmlagg[-éﬂ amino)ethyl)imidazolidine-2,4-dione,

trifluoroacetic acid salt

an
7S \8
F/Q/(;/)\NNN S

200 mg (0.92 mmol) of 2-bromo-1-(4-fluorophenyl)ethanone and 74.7 mg (0.92
mmol) of sodium thiocyanate were stirred in ethanol at 50 °C for 2 h. 165.5 mg (0.92

mmol) of 3-(2-aminoethyl)imidazolidine-2,4-dione hydrochloride and 102.6 mg (1.01
mmol) of triethylamine were added, and the reaction mixture was stirred at 50 °C for
9 h. After concentrating, water was added, and the mixture was extracted with ethyl
acetate. The organic phase was separated and concentrated, and the residue was
purified by preparative HPLC (RP18, acetonitrile/water containing 0.1 % TFA). Yield:
82 mg (20 %).

MS: M+H" = 321.0.

Example 30
3-(2-(6-(2-Fluorophenyl)pyridin-3-yloxy)ethyl)imidazolidine-2,4-dione, trifluoroacetic

acid salt
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259 ( 11.52 mol) of

2-brono-1-(4-fl uorophenyl)ethanone and 0.93 g ( 1 1.52
wor@ipowfic sodi um t hi ocyanate were stirred i n eP¢EHEP1006005706

50 OC for 2 h. 1.845 g ( 1 1.52 mol) of

(2-am noet hyl ) carbam c aci g tert-butyl ester were

added, and the reaction m t5ure was stirred at 50 0OC

for 2 h. After concentrating, water was added, and the

m xture was extracted wth ethyl acetate. The organic

phase was separated and concentrated. Yield: 3.04 g

(78 % . b) N-(4-(4-Flyprophenyl)thiazol-2-yl)ethane-1

,2-diamine, trifluoroagetic acid salt A m xture of 996

my, (2. mol ) of O(=%< (4-X 4-f 1 uor ophenyl )t hi azol - 2-

y \ c bam idtert-butyl ester and 5 m
(| fl/uor @ceticacid was allowed to
sta omterrperature for 4 h. After
concerffrating, the residue was purified by preparative
HPLC (RP18, acetonitrile/water contai ni ng 0.1 % TFA).
Yi el d: 122rrg(9° . ME: I\/H-H+:2381. C)

t
90 ma P28y g fiofirsHatiEteh a2 -0 BbAER AR 3G ethyi
ester vﬁélreiieﬁgte(oﬂuith B41mmlg (0035 mmol) of imidazolidine-2,4-dione analogously
piﬁ‘n 4-f1 uor ophenyél {; hi azol - 2-yl ) et hane-1 , 2-
to exag@ipigyldb Y'?'Idr #ed3ektic acid salt, 35.4 ng (0.35
otriethylamne, 17.3 ng (0.1 1 nmol) of
MS: Mgﬁ? éc anhydride, 5 m of toluene and 1 M of DW
was heat ed under reflux for 3 h. After concentrating,
resi due was extracted with an aqueous sol ution of
Exam@g%um hydr ogensul fate (pH 5) and a sodi um
2-(2- (ﬁWFwaﬁﬁéMnmbsoﬁ@Jyuamma)@tnsiu).@em%m ﬁari-araneanmdoh@aceﬁc
due was purified by preparative HPLC (RP18,
acid Sdtet onitrile/water containing 0.1 % TFA). Yi eI d: 16 ng
(28 %9. Ms: MrH+ = 368.1 . Exanple 32
1- (2-(5-(2-Fl uorophenyl)pyridin-2-yl oxy)ethyl)pyrrolid
i n-2-one, trifluor oacebi C ackfinsalt

/ S
F < > iN/J\”/\/N

a) (2-(4-(4-Fluorophenyl)thiazol-2-ylamino)ethyl)carbamic acid tert-butyl ester
2.5 g (11.52 mmol) of 2-bromo-1-(4-fluorophenyl)ethanone and 0.93 g (11.52 mmol)
of sodium thiocyanate were stirred in ethanol at 50 °C for 2 h. 1.845 g (11.52 mmol)

of (2-aminoethyl)carbamic acid tert-butyl ester were added, and the reaction mixture
was stirred at 50 °C for 2 h. After concentrating, water was added, and the mixture
was extracted with ethyl acetate. The organic phase was separated and
concentrated. Yield: 3.04 g (78 %).

b) N-(4-(4-Fluorophenyl)thiazol-2-yl)ethane-1,2-diamine, trifluoroacetic acid salt
A mixture of 996 mg (2.95 mmol) of (2-(4-(4-fluorophenyl)thiazol-2-
ylamino)ethyl)carbamic acid tert-butyl ester and 5 ml of 90 % aqueous trifluoroacetic
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a) 1- (2- (5-Bronopyri di n-2-yl oxy) et hyl ) pyrrolidi n-2-one
2.45 g (19 mmol) of
wa2qo2/0b02di¢ oxyet hyl ) - pyrrol i di n-2-one and 0. 83 BCT/LP2006/005706

mol ) of sodium hydride (55 %in mneral oil) in 10 m

of NMP were stirred at roogyt enperat ure for 1 h. 3.0 ¢g
(12.7 mmol ) of 2, 5-di bronopyri di ne were added, and the

m xture was heated to 80 OC for 2 h. V\ater was added,

and the m xture was extracted with eth acetate, Th

acid Wé%ﬁHPWSG_tQ!%%nﬁ ot i9em temperatuigfoed et’ seeegbirating the
; I I o,
re&du%e bﬁs ;deeitéﬁewgfnﬂ(ﬂ rif; eg@‘f_@”ﬁ?’fsw (%??rggﬂl%@qgéreééntglfﬁﬂé 0.1%
TFA). Yigldir128mign(9d¥oet hyl et her. The resul ting greasy soI id
_ i ted by decantation of the solvent and treated
MS: M\\%ﬁ:‘ﬁ 2‘%23 % aqueous sodi um hydroxi de sol ution. The
product was extracted with ethyl acetate, and the
conmbi ned organi ¢ phases were dried and concentrat ed.
c) 2-(2¥deldeE luraptheamyl)thiazol-2-ylamino)ethyl)isoindole-1,3-dione, trifluoroacetic
id ]] (2-(5-(2-Fluorophenyl)pyridin-2-yl oxy)ethyl)pyrrolid
acid salh_5_gne, trifluoroacetic acid salt 88.3 ng (0. 62

A mlxtm@bf) 5:(9;? nigfd) uqrrﬁhﬁﬂ)Z@mQar(arﬂu‘oraph@hyl)xﬁ@zagz(yﬁ)eﬁi’ane-1 2-

dlamm@r U Qﬁtlﬁ?-&EIG}' sabtﬁ%ﬂnpﬂ@ﬁ&mmqj} of trietindamingy 13 mg (0.11
mmol)(c? p@q%@%r}h( fr|d aé r@ ﬁé ﬁé éjr}%lpg l?rlﬁl mﬁﬁaﬁﬂgal%g dfHer

reflux f&r 3sio.| Afest ad’ncéﬁtra*ung,, tﬁed’teﬁidhbﬁﬂ&@éhtwctedwﬂtrﬁﬁn Iﬁqueous solution
water, and the mi xture was heated to 800C for 5 h The
of sodiygn wmog\@%ulé%pieﬁa‘é)e%nd arkediym hydeggancarhgnate solution and

conceﬁ‘f?én%[j tl’?é(l"és"i‘&ﬁ@ﬂ/a‘é" JriFEatsy dirnf‘eg)%r Pe (RP\s,

organl C phases were once trat'ed,
acetomﬁnldb/waterrcnmtaiumgv@s Youlrk A). é(aieldymmg)(ﬁ&%)ve HPLC
cetonitrile/water containing 0.01 %TFA)
MS: M?’BEI 436 d . Exanple 33 1-(2-(5-(1-Methyl -
H benzoi m dazol -2-yl)pyridin-2-yl oxy)ethyl) pyrrol I di n-
2-one, trifluoroacetic acid salt The conpound was
ExamplesZar ed anal ogously to exanple 32a) by reaction of

1-(2-(55-P£Fﬂ%rophenyl)pyridin-2-y|oxy)ethy|)pyrro|idin-2-one, trifluoroacetic acid salt

a)1-(2-(5-Bromopyridin-2-yloxy)ethyl)pyrrolidin-2-one

2.45 g (19 mmol) of 1-(2-hydroxyethyl)-pyrrolidin-2-one and 0.83 g (19 mmol) of
sodium hydride (55 % in mineral oil) in 10 ml of NMP were stirred at room
temperature for 1 h. 3.0 g (12.7 mmol) of 2,5-dibromopyridine were added, and the
mixture was heated to 80 °C for 2 h. Water was added, and the mixture was
extracted with ethyl acetate. The combined organic phases were dried and

concentrated. The remaining oil was taken up in 200 ml of tert-butyl methyl ether and
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(2.1 mmol) of 2-(6-chloropyridin-3-yl)-1-nmethyl-1
H benzoi m dazole with 1-(2-

whyarosoges hyl ) pyrrol i din-2-one. Yield: 370 ng.POBEPI#H05706
= 337. Exanple
341-(2-(4-(4-FIuorophenyl)Pgiazol-2-y|an1no)ethyl)pyrr
ol idine-2,5-dione, trifluoroacetic acid salt a)
(4- (4- Fl uorophenyl )t hi azol - 2-yl am no) aceti c acid
met hyl ester 14.5 g (66.8 mmpl ). of )
treateowih gheRlutiom of hydrogshRahiorids intisity! gthersThe resylting greasy

H [s)

solid WEledlafid 67 Bt hialloR oY HE L6 ERL fnd gt 2229 aBicous
sodiuna hiydrxids salution.dT me product siasrextractedinittl dthylradetate, and the

_hydrochlorjde) in 25 m of, ethanol d and the
combidhDFEGHE A3Ses Wei8rig AISPTSENTBtet MasBet dife for 4

h and all owed to stand overni ght. After concentrating,

wat er and ethyl acetate were added to the residue. The
b) 1-(26(5g@AF opbrisan yhayridiopqy ey thyhpyrealidin-2roneitteflyoreaicetic acid
salt and concentrated. Yield: 8.6 g (48 %9. MS. MtH+ =

266. 3. b)

88.3 nid @62 Rithen vt 2Lidisbern Zereborbnie sl ers0 mbgbﬁilmﬁ%y b¥ 1-(2-(5-

am no)acetic acid nethyl ester 360 mg7

8.
bromopwiidinra-ilpay)edeyjmaraidiud mnes 248 ma (i @émmolbpf lya)lrméwdroxide
octahy B 2% i itk Bhypnysehanelpaliadim weredissolved i

10 ml M2tdimetRsky@sthame ahd Mo mil wiakdr, anddhé heixture waschewted to 80°C for
stirred at roomtenperature for 60 m n. Subseque

I
5 h. The golyeqvas gaP9rased.cAng Kie resifun kPR AP YRIET ﬂeat@ﬁ/racted
with matiiféhe @HI@riH?.eT hé %SH%GQP%@ gﬁ%g%é%’ié aﬂeﬁ Undicdhcentrated,

er concentrati ng, and the mxture
and thexesidae avhs\putifiest by preparative HPLIR: (RP 8 nacetphitriie/water

contaiGRBATAl SarThdly Ve SEM Sl . - hopt ane/ et hyl acet at e
5:1). Yield: 440 ng (16 %. M5 MrH+ = 367. 2.

Example 33

1-(2-(5-(1-Methyl-1H-benzoimidazol-2-yl)pyridin-2-yloxy)ethyl)pyrrolidin-2-one,

trifluoroacetic acid salt

| V/ o)
CH, N

The compound was prepared analogously to example 32a) by reaction of 500 mg
(2.1 mmol) of 2-(6-chloropyridin-3-yl)-1-methyl-1H-benzoimidazole with 1-(2-
hydroxyethyl)pyrrolidin-2-one. Yield: 370 mg.

MS: M+H" = 337.

Example 34
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c)
(4- (4- Fl uorophenyl ) thiazol -2-yl)-(2-hydroxyethyl)-carb
wa@egoc/oeeie tert-butyl esterUnder argon, 435 ngP(T/LP2086/005706
nol ) of
(tert-but oxycarbonyl - (4- (4-9 | uor ophenyl )t hi azol -
2-yl)-am no)acetic acid net'hyl ester and 5 1.7 ny
(2 37 mmol ) of |ithium borohydride were stirred in 20
of THF at 600C for 1 h. After coolin the m xture
1-(2- (%meﬁry')}h'ﬁyelr%wiﬂze'aowthhl)nwf@ldm 5 -glose; fiftupreacetic
acid sdIpS filtered off with suction, and water and et hyl
Acetate were added to the filtrate. The or gani ¢ phase
was separated, washed with water and concentrat ed.
Yield: 273 mg (68 %, d) Methanesulfonic acid
2-(tert-butoxycar bon9 4- (4-fl uorophenyl)thiazol - 2-
yI)am no)ethyl ester 9B8.7\ng (0.86 nmol) of
| ori re added dropwi se with
))(J/ ) of
{ , hi azg@ - 2-yl)-(2-hydroxyethyl)-carb
amc acid te yl ester and 237.7 ng (2.35 nmol) of
triethylamne in 25 m of nethylene chloride. After 4
h at roomtenperature, the m xture was extracted with
wat er and the organi c phase was concentrated. Yield:
a) (4-(@Fluorpphényithiaze)-2- ylammo)acetic acid methyl ester

145 (86 Rutnindl) of SE0Pr 14-bpeRrtrvbeitaraneand 544 4B mo of

sodlunm?mb% sHaté i Jé?l%@rlh%drﬁﬁ?f’/éﬁnﬁ%ﬁﬁﬁ@ﬂc'far &8 g (66.8

re a
mmol)mfrarmhoacete; acigd-raetbykester forepaced oM, itsahydroblomide) i 25 mi of

S stirred_at oomte erature for. 60 mn.
ethandierB et o1 obe REPCETD RIS o Blet A8 e tplpegature for 4 h
and alRWed to stand overnight. After concentrating, water and ethyl acetate were
2-(tert-butoxycarbonyl - (4-(4-fluorophenyl)thiazol-2-y

added)to tagiresifee niiie exganic phase waseeraatednwashadwithwater, dried
and céﬂc)éhﬂfa?ed"@ﬁ%@t rggg‘éé Q/F? 3 h. After concentrating,
e

water was m xture was extracted with
MS: MeHTy+ 266t at e. The organi c phase was separated and

concentrated, and the residue was purified by

preparative HPLC (RP18, acetonitrile/water containing

b) (terBhtayEEAonyl (&4 flusrdPhehyl)iazol-2-yl)-amino)acetic acid methyl ester
360 mg (8.3 mmol) of sodium hydride (55 % suspension in mineral oil) were added to
2 g (7.5 mmol) of (4-(4-fluorophenyl)thiazol-2-ylamino)acetic acid methyl ester in 25
ml of DMF, and the mixture was stirred at room temperature for 60 min.
Subsequently 1.8 g (8.3 mmol) of di-tert-butyl-dicarbonate were added, and the
reaction mixture was stirred for 2 h. After concentrating, water was added and the
mixture extracted with ethyl acetate. The organic phase was concentrated, and the
residue was purified by chromatography (silica gel, n-heptane/ethyl acetate 5:1).
Yield: 440 mg (16 %).

MS: M+H"* = 367.2.

c) (4-(4-Fluorophenyl)thiazol-2-yl)-(2-hydroxyethyl)-carbamic acid tert-butyl ester
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M5: MrH+ = 320.1 . Exanple 35
N-(2-(4-(4-Fl uorophenyl)thiazol -2-yl am no) et hyl ) acet am
W0 d@2/08reco- 1- (4-f1 uor ophenyl ) et hanone was r eaRCEEP2406/605706

N- (2- am noet hyl ) acet am de anal ogously to exanple 31la).
Yield: 65 % MS: MrH+ = 28992 Exanpl e 36
1-(2-(6-(4- Fl uor ophenyl ) pyridi n- 3-yl oxy) et hyl ) pyrrol e-

5-dione, trifluoroacetic acid salt 80 ng (0.42 nmol)
of 6 (4-f1 uorophenyl ridin-3-ol,

Pi

&3 10. 43 nmmo| 21
Undergrgan, (4235 Mg 10} BYRG ﬁleﬂotptéoay@re%vi# dflupsgphenyj)thiazol-

2-y1-aindiacRiiE abicbheltiy| B3EPAROF F168 %2 2 il o0 bBrHyaride
were snfredznda()cmlt bbXMFi aétdeﬂéwodﬂ -h. eﬂtftertnﬂo}'ihgemeem)dtmreaNaé; cautiously
THF e slo adde The stirred at room
hydroly e BHaAtEr 1B PESHbIate e RNesdtimih égpaanv@raCﬁW@Wﬁnd
ethyl #@%tét\/@er@%d@dl toltRd fi'ﬂ)’éigo? da&n égih‘és , washed
er was evapor at ed ur|{ c' ﬁromat ogr aphy
with w@t@?h’ﬂd @wmeotrated NaeliaRéB m@(ﬁ&i%l)l ng 0.1 % TFA).
Yield: 17 ng. M5: MtH+ = 3 13.1 . Exanple 37
2-(2-(6-(2-Fluorophenyl) pyridi n-3-yl oxy) et hyl )i soi ndol

d) Metﬁaﬁes@fdi"h@B@ﬁ@(t@&-tﬁt&o%mh I- (Qf-(4-ﬂuorophenyl)th|azol 2-
| uorophenyl ) pyridin-3-ol (prepared from

Y|)amll20)ﬁt|w‘r@553r ni tropyridine and 2-fl uorophenyl bor oni ¢
98.7 nSqCLcﬁge Wga! Oo‘fﬁ@etﬁéﬂgg%l ) ERIHEE \istel dlded ABAML Qith cooling
to 26598(.; 26%061m07)'3@f @- mfllﬁcfroiﬂeﬁ}mh)az@f-ZM)t @saymyemrwmamlc

2-b
acid 4T BuiHBHer BRI 237, SRS (338 ool i trux%myla@meegm 25 mBlobmethylene

chlorlcfe WH&%‘WS{ F’thé%rh@é;a"tu% thQ iRty WHS yI ace?%r and the

por ati on esl due reat ed WI

orgamerplhasetvms cdimee ndrajechi Yielday2ein mgs(?éh%)aor at ed and t he

residue purified by
e) 1-(2-(4-(4-Fluorophenyl)thiazol-2-ylamino)ethyl)pyrrolidine-2,5-dione,
trifluoroacetic acid salt
23 mg (0.52 mmol) of sodium hydride (55 % suspension in mineral oil) were added to
52.3 mg (0.52 mmol) of pyrrolidine-2,5-dione in 5 ml of DMF, and the mixture was
stirred at room temperature for 60 min. Subsequently 100 mg (0.24 mmol) of
methanesulfonic acid 2-(tert-butoxycarbonyl-(4-(4-fluorophenyl)thiazol-2-yl)-
amino)ethyl ester were added and the reaction mixture was stirred for 3 h. After
concentrating, water was added, and the mixture was extracted with ethyl acetate.
The organic phase was separated and concentrated, and the residue was purified by
preparative HPLC (RP18, acetonitrile/water containing 0.1 % TFA). Yield: 5 mg (5
%).
MS: M+H" = 320.1.

Example 35
N-(2-(4-(4-Fluorophenyl)thiazol-2-ylamino)ethyl)acetamide



10

15

20

chromat ography. Yield: 189 ng. Ms: MtH+ = 363. 2.
Exanpl e 38

wWa2{0200@4¢ 4- FI uor ophenyl ) pyri di n- 3-yl oxy) et hyl RPEHEP2906/0D5706
ine-2,5-dione, trifluoroacetic acid salt 128.7 ny
(0.58 Mol ) of nethanesul fgd ¢ acid
2-(2,5-di oxopyrrolidin-1-yl)ethyl ester and 100 ng
(0.53 mmol ) of 6-(4-fluorophenyl)pyridin-3-ol were
react ed anal ogously to exanple 1d). Yield: 30 ng . M5
MrH+ = 315.1 . Examde 3TH
1-(2-(6-(4-Fl uorophen )pyrﬁdin-3-y|oxy)ethy|)-1
H-pyridin-2-one, trifhyproacetic acid salt100 ng (0.63

nmo ] 1--(S1I orgethyl)-1 H pyridin-2-one and 100
i %6 (4-f1 uorophenyl ) pyridin-3-ol were
r eactted”anal dfou to exanple 1d). Yield: 11 ng. Ms:

I
- ¢
MiH+ = 3 11.1 . Bdanple 40
1-(2-(4-(4-Fl uorophenyl)thiazol -2-yl am no) et hyl )i m daz
olidin-2-one, trifluoroacetic acid salt a)

_Bromo 444 Y ™ .
2 Brorfo e EBEOREANIhaRols WA SRR aincutfacpjamice
analogotslyntooXanable siid) u¥iieldhiGicYanat e were stirred in 80 ni
MS: Me%ﬁa_ng% gt 50 OC for 2 h. After addition of water the

 M3EL & 48%¢- sol i d was i sol at ed by filtration, washed and
dried. Yield: 8.96 g . Ms: M-H+ 196.2. b)
1- (2-(4-(4-Fl uorophenyl)thiazol -2-yl am no) et hyl )i m daz
Exampleid®i n- 2-one, trifluoroacetic

1-(2-(6-(4-Fluorophenyl)pyridin-3-yloxy)ethyl)pyrrole-2,5-dione, trifluoroacetic acid

salt

Oﬁ
7 N\
" <:> <N_.> ENVAR

80 mg (0.42 mmol) of 6-(4-fluorophenyl)pyridin-3-ol, 61.2 mg (0.43 mmol) of 1-(2-
hydroxyethyl)pyrrole-2,5-dione and 155.3 mg (0.59 mmol) of triphenylphosphane
were dissolved in 20 ml of THF. After cooling to 0°C, 136.2 mg (0.59 mmol) of
azodicarboxylic acid di-tert-butyl ester in 3 ml THF were slowly added. The mixture
was stirred at room temperature for 6 h, evaporated and treated with ethyl acetate
and diluted hydrochloric acid. The aqueous layer was evaporated and purified by
chromatography (RP 18, acetonitrile/water containing 0.1 % TFA). Yield: 17 mg.
MS: M+H* = 313.1.

Example 37
2-(2-(6-(2-Fluorophenyl)pyridin-3-yloxy)ethyl)isoindole-1,3-dione
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acid salt 65.8 ng (0.5 mmol) of
1- (4-fluorophenyl)-2-thi ocyanat oet hanone and 99.5 ng

w@ o03/0mrwd ) of 1-(2-am noethyl)im dazol i di n-2- PCEHER®DE005706
stirred in 5 mM of ethanol at 50 OC for 4 h. The
sol vent was evapor at ed and@}pe residue purified by
chromat ography (RP18, acetonitrile/water containing
0.1 %TFA). Yield: 17 ng. M5 MrH+ = 307.1 . Exanple 4

yl)thi azol -2-yl am no)eth
uor 0g acid salt The conpound
dnpl e 40b). Yield: 30

42

. AT £

4- Am nof ur azan- 3- car box ic acid

(2- (4- (4-fl uorophenyl)tHi azol - 2- yl ani no) et hyl ) ami de,

trifluoroacetic acid salt The conmpound was prepared

anal ogously to exanple 40b). Yield: 54 ng. M5: MrH+ =
500 mg42.64 mnictpenB-€2-4idorophenyl)pyridin-3-ol (prepared from 2-bromo-5-

_ %ﬁ( 2-(4-(4-Fl ung ophenpyl )tyrzf)};zol - 2- yﬁpampno) et hyl )i sonic

nitropysidineaand &:fluarppheniibeiosis acidcing RIEPtIraep waferRMEeregsinto the

hydro%B@&%%c@@h@?@Hﬁé ég‘gﬁ%qegégg\b%ﬁﬂ%o $bR58207 % 36 mg (5.28
mmol)ﬁgpatd?itimdqﬁkbmaiemmy?ﬁa@nh%Kmfi)gbmhwky%fezégﬂ/-bm?’ibd&?m

i di ne-2, 4-di one, rochl ori de .
isoindQlg ansane oTh Bl EiMb ass e B Tap LR N aTARIEifar 4 . The
sowert WBSHSSIAE 7% iptBto S 48455 B i ot agtte o
water. &hengriganicdpyeMivas leydpordied anddhe aesiduapupifieddoyed by

dj ssol ution of
chromafography. Yidid® 189 mg.

MS: M+H" = 363.2.

Example 38
1-(2-(6-(4-Fluorophenyl)pyridin-3-yloxy)ethyl)pyrrolidine-2,5-dione, trifluoroacetic acid
salt

O
< > 7y ﬁ
" = A o

128.7 mg (0.58 mmol) of methanesulfonic acid 2-(2,5-dioxopyrrolidin-1-yl)ethyl ester
and 100 mg (0.53 mmol) of 6-(4-fluorophenyl)pyridin-3-ol were reacted analogously
to example 1d). Yield: 30 mg .

MS: M+H" = 315.1.

Example 39
1-(2-(6-(4-Fluorophenyl)pyridin-3-yloxy)ethyl)- 1H-pyridin-2-one, trifluoroacetic acid
salt
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t he product in hydrochloric acid and |yophilization.
Yield: 58 ng. M5 MtH+ = 316.1 . Exanple 45
WOR(02/00@4¢ 2- Fl uor ophenyl ) pyri di n- 3- yl oxy) et hy| PEEPBNG/€)5706
e, trifluoroacetic acid salt a)
2-(6-(2-FIuorophenyl)pyrididES-yloxy)ethylanine 189 ny
(0.52 mmol ) of
(2-(2-(6-(2-fluorophenyl)pyridin-3-yl oxy)ethyl)isoindo
le-1 ,3- dione and 236 ng (4.72 mmol) of hydrazine
hydrate (24 %9 were stirred in 10 m of ethanol under
. Lng the residue was
filtered, washed and dr/ed\\Yield: 165 ng. MS: MrH+ =

~ opfeny! YR di n- 3- yl oxy) et hyl ) acet ani d
e, tr uorobcetic aetd sal059.9 ng (0.26 mmol ) of
2-(6-(2-fluorophenyl)pyridin-3-yl oxy) et hyl am ne and
52.2 mg (0.52 mml) of triethylam ne were stirred in 5

100 mf§0%3 FRIH o6 T2 ERqtbb A HFrinR i S Gcale g g to 83 Tmor) of
6-(4-flastdpHenylilsy ridin-BLs| svevaseaticd athlbgously fo examipis18). Meld: 11

wat er, evaporated and purified by chromatography
mg. (RP18, acetonithle/water containing 0.1 % TFA). Yield:

. +1g . MtH+ = 275.1 . Exanpl e 46
MS: M%-?-I(S-?%ﬁv'(ﬁﬂf- FI uor ophenyl ) pyri di n- 3-yl ) propyl ) - 5, 5-di net
hyl i m dazol i di ne-2, 4-dione, trifluoroacetic acid salt
ég (0.226 mmol) of nethanesul fonic acid
Exampie 48 4- 1 | uor ophenyl ) pyri di n-3-yl ) propyl ester were

1-(2-(%64%[35@?"%%%/@?“%8%&- i (ljélrﬁ'rg_%ge%hwmwaimidin-z-one, trifluoroacetic acid

Zo ,4="dione I n the presence
salt of 2.7 ng (0.34 mmol) of Iithium hydride anal ogously
to exanple 1d). Yield: 37 ng. Ms: MtH+ = 342.12.

~O~3 0

N
H

a) 1-(4-Fluorophenyl)-2-thiocyanatoethanone

10 g (46 mmol) of 2-bromo-1-(4-fluorophenyl)ethanone and 3.74 g (46 mmol) of
sodium thiocyanate were stirred in 80 ml ethanol at 50 °C for 2 h. After addition of
water the separated solid was isolated by filtration, washed and dried. Yield: 8.96 g.
MS: M+H"= 196.2.

b) 1-(2-(4-(4-Fluorophenyl)thiazol-2-ylamino)ethyl)imidazolidin-2-one, trifluoroacetic
acid salt

65.8 mg (0.5 mmol) of 1-(4-fluorophenyl)-2-thiocyanatoethanone and 99.5 mg (0.5
mmol) of 1-(2-aminoethyl)imidazolidin-2-one were stirred in 5 ml of ethanol at 50 °C
for 4 h. The solvent was evaporated and the residue purified by chromatography
(RP18, acetonitrile/water containing 0.1 % TFA). Yield: 17 mg.

MS: M+H* = 307.1.
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Exanpl e 47
N- (2- (6-(2-Fl uorophenyl) pyri di n-3-yl oxy) et hyl ) benzam d

W@ 2000/00R2kaor oacetic acid salt28.9 ng (0.24 nmoPQT/BP2006/005706

benzoic acid, 49.9 ng (0.21 mmol) of 2-(6-(2-

fl uor ophenyl ) pyri di n- 3-yl Oﬁ;ﬁ et hylam ne, 89.9 ng (0.27

mol) of NNNN.N -

tetramet hyl - O (7-azabenzotri azol - 1-yl ) uroni um

hexaf | uor ophosphate and 65.2 ng (0.64 mmol) of

triethylamne were stirred in 8 m of DVF at room
Examﬁlgrmerature for 2 h and at 40 OC for 3 h. The sol vent

was renoved by evaporation and the residue treated

4-ChlotdiNn(B{44-flacssptienydtiiazeitBylaniihe)ethgibenzahsge/ trifasroacetic

.. evaporated and purified by chromatography (RP18,
acid sgltet onitrile/water containing 0.1 % TFA). Yield: 27
ng. MS: MrH+ = 337.1 . Exanple 48
Cycl opr opanecar boxylic acid
(2- (6==2-f | ugrqphenyl ) pyri di

ly) et hyl ) am de,
J (0.24 mmol ) of

i di n-3-yl oxy) et hyl am ne
were reacted anal ogously t® exanple 47. Yield: 15 ny.
M5: MtH+ = 301 . 2. Exanple 49
3-(3-(6-(4-Fluorophenyl)pyridin-3-yl)propyl)oxazolidin
-2-one, trifluoroacetic acid salt Th orgpound was

The oPaBld wekrPBatLASAIpgo Rk bp el S06f dhald” 9 55,

MS: MR+ Mg 4= 301 . 0. Exanpl e 50
1-(2-(6-(3-Chloro-4-fluorophenyl) pyridi n-3-yl oxy) et hyl
)pyrrolidine-2,5-dione, trifluoroacetic acid salt a)

- (2 (6- Bronmopyri di n- 3-yl oxy) et hyl ) pyrrol i di ne-2,5-dio

Examﬁg(@o g (58 mmmol ) of 3-hydroxy-6-bronopyridi ne were

4-Amifbfeisetare8-dabad)liglacid (DM=(4fdorophenyl)thiazol-2-

ylamino)ethyl)amide, trifluoroacetic acid salt

The compound was prepared analogously to example 40b). Yield: 54 mg.
MS: M+H" = 349.1.

Example 43

N-(2-(4-(4-Fluorophenyl)thiazol-2-ylamino)ethyl)isonicotinamide, trifluoroacetic acid

salt

53
\
4
7\
=
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treated with 2.76 g (69 nmmol) of sodium hydride (60 %
suspension in mneral oil). After stirring at room
wao esopeesare for 1 h, 20 ng of 4-di nethyl am nopg¥/EP100€005706
were added and the m xture was treated with 16.53 g
(74.8 mol ) of net hanesulff )gc acid
2-(2,5-di oxopyrrolidin-1-y (? thyl ester and heated to
100 OC for 3 h. Subsequently, the solvent was
evaporated and the residue was taken up in water and
extracted 4 tines with ethyl acetate. The conbi ned
d S.

The o B WRSIRED I shalbu BB 6 RAFRIE BOBE ViGEsAMET:

MS: Ma$i*14 843 del , di chl or onet hane/ net hanol 98 . 2) foll ovved
by prepar at i ve HPLC (RP18, acetonitril e/ water
containing 0.1 % TFA) to yield 10.8 g of the title

ound. b)

Exam;ﬂg(m% (6-(3-Chl oro-4-fluorophenyl) pyridi n-3-yl oxy) et hyl

3-(2-(6-(-F huwiro phere Py Eid oh- 3+yéo xyh efihfyl)imidazclédine- 24-dibreq Ihyd ddsthloride
mg (0.5 mmol) of
1- (2-(6-bronopyridin-3-yl oxy)ethyl)pyrrolidine-2,5-dio
ne, 96 ng (0.55 nol) of H
3-chl oro-4-fl uoroph (Syl bbkoni c acid and 152 ng (0.5

o)

nmol )—e R flu re di ssol ved under an argon
gt ' oof andxure of parts of absolute
1, 2- ane\and/ 1 papt of ;L'Egol ut e met hanol

and treated Mith 34.2 ng (0.09 mol) of
tetraki s(triphenyl phosphane) pal | adium The m xture was
heated for 3 min at 150 OC in a m crowave reactor

100 m@0132mByol) bbmieteanesidfopicradid m@%ﬂwqpphehﬁ)mldimﬁt

vioxy) &\ FotERd 5% ARE(L 35 piah Ain'dazpaie 4 gidne ferd reacted
anam%ﬁﬁﬁyﬁ Edthpenarhe hydfodibridd §é‘lt e ;ﬁepamaewe&l'sam@n of

ness. The ‘renai ni ng mat erial was purif

the prcpduman hydreshlaricagigkang, Iy@wuhz;aﬂqm Végldad |m9>ont a. n| ng

% TEA). Yield: 42 mg (24 %. 1H NMWR (D6-DMBO): d
MS: Mqﬁf;rﬁﬂgéﬁs (s, 4 H 3.75(m 2 H), 4.25 (m 2 H,
7.48 (m 2 H), 7.50 - 7.65 (m 1 H. 7.98 (m 1 H).
805 (m 1 H, 822 (d, 1H, 833 (s, 1 H. M5 MH
Example®¥0. HPLC retention tine: 1.72 nin (nethod HPLC A).

N-(2-(6-(2-Fluorophenyl)pyridin-3-yloxy)ethyl)acetamide, trifluoroacetic acid salt

H,C
2 O i O
QADCr

F

a) 2-(6-(2-Fluorophenyl)pyridin-3-yloxy)ethylamine

189 mg (0.52 mmol) of (2-(2-(6-(2-fluorophenyl)pyridin-3-yloxy)ethyl)isoindole-1,3-
dione and 236 mg (4.72 mmol) of hydrazine hydrate (24 %) were stirred in 10 ml of
ethanol under reflux for 7 h. After cooling the residue was filtered, washed and dried.
Yield: 165 mg.

MS: M+H" = 233.3.
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According to the nethod described in exanple 50, by

repl aci ng the 3-chl oro-4- fluorophenyl boronic acid

weppoyeds in step b) with the respective bor onPCI/ER1006/005706

of the formula R50-B(OH)2, the
1-(2-(6-R50-pyridin-3-y|oag#$thyl)pyrrol|d|ne 2,5-dion

es of exanples 5 1 to 87 e prepared which are
conpounds of the fornmula le wherein the aromatic or

het ercaromatic group R50 is as specified in table

1.
b) N-(Zr{f=(Z-5Masopbrny y@fémratyé%xvéetby{)acgtanwéeetﬂﬂypam@ac.aﬁﬂd salt

59.9 rry;@és E#ﬁ'\?llf)] of Ee(‘aIr 244 dgrbgﬂé%&géfdg} g%h%{y; hé(garggﬂéeand 52.2 mg

(0.52 meryll)osfi tngthylmmnéanenef starred%(ﬁ mi df ineetpgleaeadhlorideeat room

tempegatyie, RAT0 Bys} Gl o6 aseti apigranhydridgevers piBwaddad. The
m.xturé wam%tﬁ #oefoW4tili‘ WashHERth Vehtef, e%%go%tés Jrﬁ#éldeoy’l

|ona l'ow ng for a nodi'f tion o e namne
chromatogmphyw@?l?w tawtomtrde/waemmwtawmo 1F%TEA)1r?ﬁebi 1i7rmg.
athe € of exanple 5 1, in which R50 is 6-

MS: Mg "gzgﬂidin-s-yl, t he prepared conpound of the
formula If If igthus is
1-(2-(6-(6-fluoropyridin-3-yl)pyridin-3-yl oxy)ethyl)py

Example 86i di ne- 2, 5-di one, trifluoroacetic acid salt, which

3-(3- (GC@lnEﬁ‘Jl zgpfqu]}{l}%gﬁ?@‘?%yj)gfop%y) % ng}pweghyhmldazolldme -2,4-dione,

tnﬂuomé@m;c)@d.mgb)tpyrrol i di ne-2,5-dione; trifluoroacetic
acid salt or 1-(2-(6‘-f|uoro-[2,3‘-
bi pyri di n] - 5- onxy)ethyI)pyrroIidine 2, 5-di one,
trifluoroacetic acid sal in the case of exanple
60 the prepared conpound H% formula Ig is
1-(2-(6-(2, 3- dlchlor© y
pyridi n- 3- onxy))ethyI) r oI|d|ne 2, 5-di one,
trifluoroacetic acid sa d in the case of exanple

--nyl)pyrldln 3-
2 \ rolidine-2,5-dione, trifluoroacetic
acid salt, ich can al so be naned as
3-(5-(2-(2,5-di oxopyrrolidin-1- yl)ethoxy)pyridin 2-yl)
benzonitrile, trifluoroacetic acid salt.
69 mg{(@:226tmewl) phmsthangsyiforicragid 3-(6- (vbefnll@reeh%whnyé@m -3-yl)propyl

ester @@%ﬁgg%@a&m AR Mg 843 Ml bf 5 5-d i @RPhirRidzRBRAHBYE 4-

dione in the presence of 2.7 mg (0.34 mmol) of lithium hydride analogously to
example 1d). Yield: 37 mg.
MS: M+H" = 342.12.

Example 47
N-(2-(6-(2-Fluorophenyl)pyridin-3-yloxy)ethyl)benzamide, trifluoroacetic acid salt

o,
/ N\
QS
= H
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Exanple RS0 M5 HPLC retention no. MrH+ tinme (mn) 5 1

6-fluoropyridin-3-yl 316 1.45 52 4-nethylthiophen-2-yl
W@2007/000@46 53 3, 4, 5-trifl uorophenyl 351 1.77 54PCT/EP2006/005706

3-trifluoromethoxyphenyl 381 1.77 55

2-trifluoronet hoxyphenyl 1.66 56

6- met hoxypyridin-3-yl 328 1..38 57 pyridin-3-yl 298

0.61 58 quinolin-8-yl 348 1.32 59

4-trifluoronet hoxyphenyl 381 60 2,3-dichl orgphenyl 365
28.9 mg (PAAEROIL ORBENARIC ALt 409 E1 (131 ORI~ b (i )

=i . ; JV/RSs N g 3 enyl
narosfhvip ki1 YRS Yie P 222 oA
tetram&y|-O-Sa féb erepitridd|-lny Rirphiutd hekaflioréphosphate and 65.2 mg
(0.64 n_ar:ép tcg‘g}igtg&[%—rgihgg?%ﬁéﬁtﬁ%dgﬁeimﬁ%i%‘lllqrggg&%g(?QMpe?aStﬁre for2 h

oA .

on a5 490 ShBIPAS 8ty bporyh sy vt
treated with ethyl acetate and water. The organic layer was evaporated and purified
by chromatography (RP18, acetonitrile/water containing 0.1 % TFA). Yield: 27 mg.

MS: M+H" = 337.1.

Example 48
Cyclopropanecarboxylic acid (2-(6-(2-fluorophenyl)pyridin-3-yloxy)ethyl)amide,
trifluoroacetic acid sait

O
O 3
H

F

20.36 mg (0.24 mmol) of cyclopropanecarboxylic acid and 49.94 mg (0.21 mmol) of
2-(6-(2-fluorophenyl)pyridin-3-yloxy)ethylamine were reacted analogously to example
47. Yield: 15 mg.

MS: M+H" = 301.2.

Example 49
3-(3-(6-(4-Fluorophenyl)pyridin-3-yl)propyl)oxazolidin-2-one, trifluoroacetic acid salt

O~

The compound was prepared analogously to example 12b). Yield: 22 mg.
MS: M+H" = 301.0.



72 4-met hyl sul fonyl am nophenyl 390 1.29 73
3, 4-di fl uorophenyl 333 1.74 74 3,5-difl uorophenyl 333
WA 2008/00B46}- t ert - but yl phenyl 353 1.72 76 4- et horgphRIWY6/005706
341 1.53 77 2-fluoropyridin-3-yl 316 1.43 78
2, 5-di fl uorophenyl 333Exar%7e R50 M5 HPLC retention
no. MrH+ tinme (mn) 79 4-dinet hyl am nophenyl 340 1. 32
80 3-chloropyhdin-4-yl 332 1.39 8 1
3- net hyl sul f onyl am nophenyl 390 1.32 82
5- cyanot hi ophen-2-yl 328 1.70 83
di net hyl i soxazol -4-yl 316 1.26 84
Exanug??Puoropyridin-4-y| 316 85 4-fluoro-2-nethyl phenyl
1-(2-(63@9C hlc33-43fucrophenylipyBidie-Bhyloxy)ethwl) ppadlidinae2, 8 dione,
. g%rinidLn-S-yl 299 0.96 Sanple 1H NWR data of
trifluorecatin RS S8R formul a 1e (determined in D6- DVBO):
Exanple 60: d (ppnm) = 2.65 (s, 4 H, 3.75 (m 2 H),
4.25 (m 2 H, 745 (m 1 H, 7.5 (m 2 H, 7.64 (d, 1
HClL7.68 (m 1 H, 8,34 (s, 1H. Exanple 73: d (ppm =
2. 65 4 H- 3.75C? 2 , 4.25 (m 2 H), 7.45-7.55
M ol H) 96 (d, 1 H, 8.06 (m 1 H,

. s, : (
1 H, 7.46 (d, 1 H, 7.83 (m 1 H 7.90 (
(m 1 H, 830 (s, 1H).
a) 1-(2-(6-Bromopyridin-3-yloxy)ethyl)pyrrolidine-2,5-dione

10 g (58 mmol) of 3-hydroxy-6-bromopyridine were dissolved in 40 ml of DMF and
treated with 2.76 g (69 mmol) of sodium hydride (60 % suspension in mineral oil).
After stirring at room temperature for 1 h, 20 mg of 4-dimethylaminopyridine were
added and the mixture was treated with 16.53 g (74.8 mmol) of methanesulfonic acid
2-(2,5-dioxopyrrolidin-1-yl)ethyl ester and heated to 100 °C for 3 h. Subsequently, the
solvent was evaporated and the residue was taken up in water and extracted 4 times
with ethyl acetate. The combined organic phases were dried and evaporated to
dryness. The remaining material was purified by chromatography (silica gel,
dichloromethane/methanol 98 : 2) followed by preparative HPLC (RP18,
acetonitrile/water containing 0.1 % TFA) to yield 10.8 g of the title compound.

b) 1-(2-(6-(3-ChIoro—4-ﬂuorophenyl)pyridin-3-yloxy)ethyl)pyrro|idine-2,5-dione,
trifluoroacetic acid salt

150 mg (0.5 mmol) of 1-(2-(6-bromopyridin-3-yloxy)ethyl)pyrrolidine-2,5-dione, 96 mg
(0.55 mmol) of 3-chloro-4-fluorophenylboronic acid and 152 mg (0.5 mmol) of cesium
fluoride were dissolved under an argon atmosphere in 5 ml of a mixture of 2 parts of
absolute 1,2-dimethoxyethane and 1 part of absolute methanol and treated with 34.2
mg (0.09 mmol) of tetrakis(triphenylphosphane)palladium. The mixture was heated
for 3 min at 150 °C in a microwave reactor (Smith Synthesizer, Personal Chemistry),
the solvent was evaporated and the residue dissolved in 20 ml of ethyl acetate. The
solution was extracted once with sodium hydrogencarbonate solution, dried and
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Determ nation of the biological activity A) Activation
of eNOS transcription Activation of eNOS transcription
wmmmsmr ed as described in detail by Li et BECT/EP2006/005706

"Activation of protein kinase C al pha and/or epsilon
enhances transcri pt| on of {(ﬁhuman endothelial nitric
oxi de synt hase gene" armacol . 53 (1998) 630.
Briefly, a 3.5 kB Iong fragrrent 5" of the starting
codon of the eNOS gene was cloned, seqguenced and

evapogatesh tidrynessy Ehe yemamlm@ materiakmpae pyritied By psaparative HPLC

(RP1SITQEéth[’EElI%M%t\é?ERﬂ%ﬁB £ 98 WEA) PYRIBILT mV (o9 ! e
MR (DsDMSOE) &(ppmypae@s(sm Hi%7S1(onatidy, 4.2 (m; 2rH), 7.48 (m, 2

construct was Qr, .CQ nd testi
), 7500 OBR{E Y B, ABENTU, g LB SIS I T Hortbaaiis! H)
e solved in sterile dimethyl sulfoxide (DVBO. A
MS: M:‘Aﬁ:al g!(t:%ncentratl on of 0.5 % DVMSO in conpl ete nedi um
HPLC wnetentioh divwesi. 1. 72 chint(methad HRLYEDA).er gene expression in
these cells was neasured using a standard | uciferase
assay system (Promega, Cat. No. E150) according to the

Accordmg% e Hethod dbSSiBein &imple By, fb‘?rréﬁ%dﬂgjﬂfét 3-@Hldr6-4-
cell's incubated with conpounds weré conpared to those

fluorophenylimrenicwdcich egwlavatt insstep &) withetheaespeetiveprnenic acid of the

omuBRPHHES, 48 BRSSPSR b BRI TR $Bones o
examplé5¢ b 187, wdreprephrsb which reccarhpdavdsonwierforratiiadiaswiaérein
aratio of 1, indi catln?R o conpound effect, and

the ar@ﬂ@%@ébet%oar@naatwqw |I$ea§aﬁp@§lfr¢m(lrtﬁw)e Thi ch
i ndi cates the increase of the eNOS transcription. EC50
val ues of transcription induction ratios as a function
of conpound c%ce ation were determ ned graphically.

Nurrer o off the instant invention were
t by\ ® abo scri bed say and found to
i ncreage—protdin Arangdription. Generally, the tested

conpounds exhi bited EC50 val ues of |ess than about 50

nM Preferred conpounds, including the conmpounds of

exanples 7 , 17, 34, 64, 66, for exanple, exhibited
The campounds okexarhplesd to 87 were obtained in the form of their

trifluoroacetic acid salts. The names of the prepared compounds are obtained by
replacing the identifier R*® in the general name 1-(2-(6-R>°-pyridin-3-
yloxy)ethyl)pyrrolidine-2,5-dione of the compounds of formula le with the meaning of
R given in table 1, optionally allowing for a modification of the name according to
the nomenclature rules. For example, in the case of example 51, in which R*® is 6-
fluoropyridin-3-yl, the prepared compound of the formula If

Oﬁ /N Oﬁ
7 N/ \ O N
Cl Cl

If Ig
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about 5 mMMto about 0.5 mM More preferred conpounds,

i ncl udi ng the conpounds of exanples 18, 25, 50, 52,
w@so7han4exanpl e, exhi bited EC50 val ues of | esBCT/ER2006/005706

about 0.5 nM The effect of conpounds on

eNCS-transcri pti on was coniqq med in a second assay

based on eNCS protein dete Primary human

unbi lical vein cord endotheli aI cells (HUVEC) wer e

i solated and cul tivated accordi ng to standard

thus ispl-tZ-+(R-Byorapyrdinidrt) PYErins 3wy )ethy dpwT diging2xo-dione,
trrfluor895@t%k9§ sgge\{v %hrbafhnglgﬁrb% ﬁérﬁ@?tﬁs@(‘ (fmﬂﬂﬂf '3\bipyridinyl-5-

expressi on erm ned uan
onxy)éth;aIDpyrrrgrdme;mﬁsldme ﬂcffhmromamwmld salt b dt(26(6’-flHbhE[2,3'-

bipyricil SV e R IcT ey SRR ot BTaaced s BRR.GT Mg case
of exa.'&s 66 tl’ﬂ?g n?‘i%gégg}bﬁﬂﬁd&rdao héﬁéﬁﬁ&iaqﬁr’@ﬁ%%t(fzga -dichloro-

yacry ectrophoresis and blotted t
phenylpyridin-S-ylaky)jethygpyralidise- ZLE-rde\ea trifusroacetiqpacidwalt, and in the

case FBISERELEA SR CEOARRINER £ LELEAR Bl >

yloxy))ét]rﬂﬁ)‘ﬁ?%h@rﬁésﬁ 5- dioﬁ@%rflﬁbﬁba%%a@fdoéélt wHigth daa¥so be named
vi sual'i zed uantr i ed based on a chenofl uor escence

as 3-(H62- é%ﬁrdmxcmrml in-thd)etheanpyridint ) kengsnitrles tfuarpacetic acid

salt. T%%H%E%tggﬁmweﬁoﬁgaﬁ rfgaﬁﬁa'\ﬁéér% pée rtrg% %d' abctol?c? ing to method

HPLCpRerfornmed in accordance with the Gernman anr rral
protection |aw and the guidelines for the use of
experinmental aninmals as given by the Guide for the

Table ?aﬁgla,?\mgeé&{éwm&?gﬁg&% y|&ni mal s of the US National

I'ns I mal s and treatrrent

xperimengso B - D) ApoE and eNOS defi c
Examé 7BL/ 6J background, Jackson Laboratory, Bar ﬂgl'k? fetention

Me) are used. Al animals are 10 to 12 MBéKs ofrm@g(enrn)
and weigh 22 to 28 g. Three days before surgery m ce
are divjded in gr oups (apoE contr ol 1

51 apoE @flup R 'Egnﬂounds n =10 to 12; 3$§|OS gn oI
n =10 to 12; eNOS with test

52 4-methylthiophen-2-yl 317 1.64
53 3,4,5-trifluorophenyl 351 1.77
54 3-trifluoromethoxyphenyl 381 1.77
55 2-trifluoromethoxyphenyl 381 1.66
56 6-methoxypyridin-3-yl 328 1.38
57 pyridin-3-yl 298 0.61
58 quinolin-8-yl 348 1.32
59 4-trifluoromethoxyphenyl 381

60 2,3-dichlorophenyl 365 1.75



conmpounds, n = 10 to 12) and receive either a standard
rodent chow (containing 4 % of fat and 0.001 % of
W@ bweenes ol ; in the foll ow ng designated as pPETERN6/005706

group) or a standard rodent chow + test conpound (10
or 30 ng/kg/day p.o.). B) i -hypertensive effect in
ApoE knockout m ce Bl ood-pressure is determned in
conscious mce using a conputerized tail-cuff system
(Visitech Systens, Apex, Nc). After treatnent of ApoE

Examplef i ci ent pPCe and eNCS deficient mice pg h t hgpLEstetention
conpounds the blood pressure is conpared tg the )

no. results obtained with a placebo treatneit+H ) time (min)
Inhibition of neointima formati on and at herogenesi s
(fenopgy_ f)After 3 day treat of @@@E

61 defi c?gn?m[rﬁbﬁg v%(ﬁtk} the respective corrpngg%d (10
ng/ kg/ day pressed in chow), aninmals are anesthetized

62 with 3#-dimethpeyphenybal injection of pedbbbarbil3@ (60
ng/ kg) followed by an intranuscul ar injection of
xyl azi ) and a cuff is placed und

63 fermrglﬂ:y%?’?gﬁyé/ s described in Mroi etgg?. (Jﬁ%%l n.
Invest. 101 (1998) 1225). Briefly, the left fenoral

64 arter@-gymndpberylt ed. A nonoccl usive 2. 038% 1.65
pol yet hyl ene cuff nade of PE 50 tubing (inner dianeter
0. 56 pameter 0.965 nm Becto i cKi :

65 Mount gghh&%i:ﬁ'zgg) is placed around theggﬂ eryﬁ]zfrg)g
tied in place with two 7-0 sutures. The right fenoral

66 art er papbthater-atyed from t he surroundi ng34vssued.&ut a
cuff is not placed. Treatnent with the respective
conmpoynd i s.continued for 14 days after rgery., lhen

67 the a T%@""QV%O@E?&V?H ced. The aorta a?éhjt ake '3fsor
determ nati on of vascul ar eNOS expressi ons by

68 quant Rttafluvemethyiphendl ot ti ng. Both fenB6&l artddd es
are harvested, fixed in formalin and enbedded in
paraffin. 20 crpnss,sections (10 m are t fr t he

69 cuffeé'tHgV?rioéTﬁetgygpﬁByll eft fenoral arte?ggand ?gémthe
correspondi ng segnment of the right artery. Sections

70 are sa,kﬂ'-awhmoﬁnemtmndard hemat oxyl i n agg5eosi n.87
stai ning. Mrphonetric anal yses are performed using an

71| TOe A Yol P 0T am (Lot caQitg, el

| magi
72 4-methylsulfonylaminophenyl 390 1.29
73 3,4-difluorophenyl 333 1.74
74 3,5-difluorophenyl 333 1.78
75 4-tert-butylphenyl 353 1.72
76 4-ethoxyphenyl 341 1.53
77 2-fluoropyridin-3-yl 316 143

78 2,5-difluorophenyl 333
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Systens, Canbridge, GB). For each cross section the
area of the lunen, the neointima and the nedia are
waledogoaizwed. To this end, the neointim is defPCEEPAE6/005706

the area between the lunmen and the internal elastic
lam na and the nedia is deﬁ'a ed as the area between
the internal and the exter elastic |lam na. The
rati o between the area of the neointinma and the area
of the nedia is expressed as the neointinma/ nedia

Exam;fléti 0. Therfesults obtained in the compmgd ar pPL.Gfedention
conpared to those obtained in the placebo rouP. Dg )

no. Prevention of atherosclerotic plaque fo i ontilg (min)
chronic treatnment ApoE deficient mce are treated for
16 wegk | ctive conpound p sed i how

79 and fiﬁn@;\m\%ﬁ@%@pﬁq@gf Aortas are rerm\f?gtéj fro?ﬁ%ezgch
nouse, fixed in formalin and enbedded in paraffin.

80 Pl aqud-dhionepyiidin-4-y! neasured via |ipid B32ions1.39
formation in the aortas (fromaortic arch to

di aph [ b 1 d I ni F
81 quant PryERY e BPAROMEERY L Do et vESRonponi? on

vascul ar eNOS expression thefenoral arteries are used
82 in thbsyanpthiopen-2-yfthe resul ts obtai ned28n t ha.70
conpound group are conpared to those obtained in the

pl ace . ement of coronaky.functi in
83 i seaggdgkﬁ%ﬁy%gg%aélgg%&{m ce Ad Mle V\n‘rsl){ -typ &

C57BL/6J mce (Charles River Wga GrbH, Sul zfeld), and
84 apoE G(efucropyridimded ( C57BL/ 6J backgr oun8i6Jackson

Laboratory, Bar Harbor, Me) of 6 nonth of age and

I ghi di h | :
35 orc ottt 2 esuPaPRi o Cs7EL 63, n 228 apdi!

control, n =8 ; apoE with respective conpound, n = 8)
86 and r dcfhiore-F-netidylphemd ei t her a st andaB@9r odent3&how
(containing 4 % of fat and 0.001 % of chol esterol) or

a standard,rqdent chow + respective co nd (

87 1yl kgPMQSP"?JP'@ﬁy'. M ce are anesthet i zedn‘%ayh sogiq%ﬁ'n
pent obar bi tone (100 ng/kg i.p.), and the hearts are
rapi dly excised and placed into ice-cold perfusion

SampfeUH-RIMR Haga 6P&6ﬁgb§n8§%ﬂf6rﬁ$lﬂé’ | (bteRAMRELRDLOMEO):
perfusion apparatus (Hugo Sachs

Example 60: & (ppm) =2.65 (s, 4H), 3.75(Mm,2H),4.25(m, 2 H),7.45(m, 1 H), 7.5

(m, 2 H), 7.64 (d, 1 H), 7.68 (m, 1 H), 8,34 (s, 1H).

Example 73: & (ppm) = 2.65 (s, 4 H), 3.75 (m, 2 H), 4.25 (m, 2 H), 7.45-7.55 (m, 2 H),

7.38 (m, 1 H), 7.96 (d, 1 H), 8.06 (m, 1 H), 8,30 (s, 1 H).

Example 86: 0 (ppm) =2.28 (s, 3 H) 2.65 (s, 4 H), 3.78 (m, 2 H), 4.22 (m, 2 H), 7.20

(t, 1H), 7.46 (d, 1 H), 7.83 (m, 1 H), 7.90 (d, 1 H), 7.94 (m, 1 H), 8.30 (s, 1 H).
Determination of the biological activity
A) Activation of eNOS transcription

Activation of eNOS transcription was measured as described in detail by Li et al.,
"Activation of protein kinase C alpha and/or epsilon enhances transcription of the
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El ectronics, Freiburg, Germany) which is started

i mredi ately at a constant perfusion pressure of 60 mm
woigno7blerne s are perfused in a retrograde fashiPCT/®P1006/005706

nodi fi ed Krebs bicarbonate buffer, equilibrated with

95 % QRand 5 % CO2 and nalpﬁglned at 37.5 C. A bevel ed

smal | tube (PE 50) is passed through a pul nonary vein

into the left ventricle and pulled through the

numan.Rothleldur e SaNass Gsnal. Makieroeee. 6 (1b8P) 630
Bnefly, 5 %@ RB Ioﬂ— ?ragﬁ{ént &k bf {H9 %tért GH @ﬁh%@&@?%@%ﬂ&:ﬁwas cloned,

veln and t art swtc
sequem:rrd<an@ clumad mnfirerﬂyalwdesaseﬁxmessloaqblasmmisuo enaritar@atiration
ressu

of the SO BrooiGr by e85 teRaras AGTAEL A Ry aD g tiliel ek fne stable

transféb‘iéd‘gnH '&b?&%mgcﬁé B%rﬁb@?ﬁép&r‘f@EéJﬁsiﬁu%@Wa% et BFtompound
c.). Coronary flow is calculated as the difference

testmgaélaueerveratmcb@ated dov Bhb with theccompaunds.l henodynani ¢
data are digitized at a sanpling rate of 1000 Hz and
recorded with a PC using spezialized software (HEM

All corﬁpclsmwére Hlesblhvedan etetllé AiadthyPssitaidé (BMSOY. Afnat n.

functional henpdynam c data are neasured during
concenfrationokQ.8t%, DMSP tneompleie mediuzrivap aiewed elnldygaorh §f reporter

gene éngréss\fgﬁ‘ i ih%%taac{gllg l@vrhcst }n%ﬁsﬁ%,r Sscing stgﬁaéltolr Mﬁﬁ&%s?yagéay

Ssure ron o
systent (Pmegaaf('reﬁr N@aE159) aetomiingitb ﬂhim rhlanafad:ttrreet msirudslons

adj usted, i n5 rrm}—g steg Q e of to
Luc'feme indtion Bce s INGHRAIEH With GampoUR saweb%gempﬁéed to those
mcuba@?d; g)r@' éP\?e&H%‘IdWé? HI'I'SJ @%ﬁf%o@ﬁ‘ %ci‘ift]héf‘?t’rér?&ﬁi \xﬁ ﬁ&‘?&fon ratio,

compoun e fornu
TIR) wasqdetted asma fuﬁbﬁetﬁ:blﬁeompo(lhﬁoﬁHEeﬂrﬁhorarTwpmallm—fIlR:NBlues

started;g 3% Eutheuaiohs Harls of 7 restBid baamuRY et ng
eﬂend@&eu@t@a\ﬁmé)ﬁnﬁmm vfa!mm(nﬁmﬂmeimu@étés Yhé sndreasiedf the

to the group Het is a 5-nmenbered or 6-nenbered
eNOS eanscyiption: mrmlues gf banpsaiption indugtiginyatioaas a function of

compound concentration were determined graphically.

Numerous compounds of the instant invention were tested by the above-described
assay and found to increase protein transcription. Generally, the tested compounds
exhibited ECsg values of less than about 50 uM. Preferred compounds, including the
compounds of examples 7, 17, 34, 64, 66, for example, exhibited ECso values of from
about 5 uM to about 0.5 uM. More preferred compounds, including the compounds of
examples 18, 25, 50, 52, 86, for example, exhibited ECs values of less than about
0.5 uM.

The effect of compounds on eNOS-transcription was confirmed in a second assay
based on eNOS protein detection. Primary human umbilical vein cord endothelial
cells (HUVEC) were isolated and cultivated according to standard procedures.
Confluent cells were incubated with compounds for 18 h and the effect on eNOS

protein expression determined by a quantitative Western blotting procedure. After
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or two identical or different hetero ring nenbers
chosen from N, NR13 , O and S and which can be
WG aim3niRes ed by one or nore identical or diffePEHEP2006/005706

substituents R5; X is chosen froma direct bond, CH2,

O and NH, Rl and R2, toget? with the N-CO group

which carries them forma 4 menbered to 10- nenber ed,

m)nocycl ic or bicyclic, saturated or unsaturated ring
which, in addition to the ring nitr gen a om bei

Comp%ﬁ\dt'nﬁ‘ﬁb@t!@ KILA=Grweis lyead in G0 GAIF i bHIR GRMAINAG AP MM
Tis HERRLE 1P SORRE ISR ki TRt RoaSypiddt o

standgrd adeinaturahag pbWacryla@udmgbleelectfropimrebts ared blefte@ toS, SO

nitroce]ht MeFHEaRES JJ91BR AuePasy R TEAD RONGFITOhBnHeesy

(Transgiuetiéh g’gbsratsfaég I1918) éﬁ@mmﬂe%ogahéﬁsbuasanéws%d%&y

nore identical or different substituents RS;
antibody ééanksbndrabshengpecifia pNOR peotein band M@tseﬂwlyledmdcquantiﬁed
b dcan abl b?l substi t ut eg ‘5%’ onetor nore identical or
ased gy @ GPEM°e ga%}oepﬁgrqte OJBf I"fqdom hal ogen, (G -C
4)-al kyl, (G -C4)-al kyloxy-(C 1-C2)-al kyl-, OH, (d-C
4) - al kyl oxy whi ch can be substituted by oneor nore )
The effeciof the campepnds of the formallag/| and da 680 algn be invastigated in the

folIow@;j%i\tubErl&@?g 15 (tagr}ﬁﬁﬁéxﬂ%}b‘?er@s%% ﬁfol a%ﬁﬁg a go%cedvlth the
Germaﬂ') animhadProtection Ia\.g (aﬁdltﬁe@n@élinye&)feﬁﬂ&-hse of éxp@rirfiental animals
ami nocar bony

(C1-CA) - _ .
as given pymg,d%% gqu;gﬁ are qr(ddl(.lgepf Lgl)gpqtg%&emqjgﬁ)f,ﬁhq US National
, CN, CF3 H2NSO2- and (d-C 4)-al kyl - SO 2-
'”St't”[;eg%l% cHosen from (Ci-C 4)-alkyl and fluorine; R5 is
chosen from hal ogen, (G -C 4)-alkyl, OH (Cl-C4)-

. | kyl oxy. which can be, substjtuted by one or nore
Anima§ a8 {ir8tEeBHEXPPOMERS B 0 1y | rer capto, N, (a-c
4) - alkylarrino di((Ci C 4)-alkyl)amno, ((G-C
4) - al kyl ) - al kyl ) am nocar bon

ApoE @(me(bl de&pleﬁt oxgg EBBM&B bac{sg&qnct:dan@omgqm_toryn&ar
Harbo g) are usec}/ AI mmals are 10 to 12 weeks of age and weigh 22 to 28 g.
Three days before surgery mice are divided into 4 groups (apoE control, n = 10 to 12;
apoE with test compounds, n = 10 to 12; eNOS control, n = 10 to 12; eNOS with test
compounds, n = 10 to 12) and receive either a standard rodent chow (containing 4 %
of fat and 0.001 % of cholesterol; in the following designated as placebo group) or a
standard rodent chow + test compound (10 or 30 mg/kg/day p.o.).

B) Anti-hypertensive effect in ApoE knockout mice

Blood-pressure is determined in conscious mice using a computerized tail-cuff
system (Visitech Systems, Apex, Nc). After treatment of ApoE deficient mice and
eNOS deficient mice with the test compounds the blood pressure is compared to the

results obtained with a placebo treatment.

C) Inhibition of neointima formation and atherogenesis (femoral artery cuff)
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R8 is chosen from hal ogen, (CrC 4)-alkyl,
(C3-C7) -cycl oal kyl -C nH2n-, phenyl -C nH2n-
whedognorrsy| - C nH2n-, (G -C 4)-al kyl oxy- (G - C 2RCHER2006/005706
OH, oxo, (d-C 4)-al kyloxy which can be substituted by
one or nore fluorine atorrsﬂz(d C 2) - al kyl enedi oxy
whi ch can be substituted by one or nore fluorine
atons, (G -C 4)-al kylnmercapto, NH2, (Cl-C4)-
al kyl ani no, di((G-C 4)-alkyl)amno, ((G-C
4) -al kyl ) - CONH-, di ((d-C 4)- al kyl )am nocarbonyl -

e 448 et SAATEVBREHLERS ik §6 efesys sy (1

mg/kg&im}' fré€sséd i emwylanﬁmals-are anesthetized withpbha myﬂra@emiopeal

e L B S0 A o R GG el
(2 mg/ﬁﬁf’éﬁ%‘a”&m‘sé ?ﬁﬁrédﬂh@%ﬁﬂﬁ&barﬁ@y 43 desciibedlin Mrdi et al.

I's chosen from hydrogen,
@ Clln( Oivest. 4‘901a(119)98) aaasl (Euef& e lefidemoraGartenyiis dissectesk #non-

occlus|11\1%£|n Oh%dr 5 IW h_y Qﬂ_ﬁlhf? %a%k%/gepgﬁqug@%%éro@ %’%& Ci&:56 mm,
outer dlhnﬁzltéb’d)ng%m Beztdw D&dﬁéd?ﬁ'l\#ddmﬁn%w @3).is preyadl areund

CO-, heteroaryl-C nH2n-CO-, ((Q
the arw)'y andyue)i impEse Wit twadhg Isuturashhexight fernml artanaisiisolated

rom 155 SbuPHRs 8PS pIFHELAE Vot BB TFR R S WLt
compdlhﬁﬂ%ﬂ:d‘nltlﬂnéb fdopedays 6fte€sm4r)gea9' Kihen Hiearinthld Sie §Hc)r1f|ced

kyl oxy; R13 is chosenfromh en, (OrC 4 8
The agmi apehgqmn fon Agtermingtiqn.ef nquq:g @%9 ngpé%?ﬁl%%ﬁh 5g¥Jantltatlve
westeﬁPgI%%tlr{gﬂen th *P%rﬂggbg r?‘?l;erngrgnr e :hgg\é%été? (51@8 lﬂ'fgfrﬁéﬁf‘én%génbedded
in paraffid. 2CcrdsSsdeddibky |((HQ ymvdrerait ditdm m@uuﬁﬁed?pertmmof the left

fmordf e 0, 82Ch SL0en A0d ot 06 80k Sl aptons ae

subjed’f&ﬁ‘@&¥ﬁrﬂd‘ér@h@ﬁ?attb>@yliﬁréhb0eﬁ‘§lh Ghaifiig MdtpheRftrid ¥Ralkes are
hree 1dentical or different hetero ring nenbers

perforMedstmmg AOrmEgRRINBlysiscampussr progear, (LeiceQWin, eigacsimaging
Syster‘%lsI Cam ndrge &-BT ?o gglﬁ)%rosesnéec%on‘iﬁg%rgé I?)'? Eheafﬁ‘ijnér?r}hg €
neointima and the media are determined. To this end, the neointima is defined as the
area between the lumen and the internal elastic lamina and the media is defined as
the area between the internal and the external elastic lamina. The ratio between the
area of the neointima and the area of the media is expressed as the neointima/media
ratio. The results obtained in the compound group are compared to those obtained in

the placebo group.
D) Prevention of atherosclerotic plaque formation in chronic treatment

ApoE deficient mice are treated for 16 weeks with the respective compound pressed
in chow and finally sacrificed. Aortas are removed from each mouse, fixed in formalin
and embedded in paraffin. Plaque formation is measured via lipid lesions formation in
the aortas (from aortic arch to diaphragm) and is analyzed by oil red O staining. For

quantifying the effect of the respective compound on vascular eNOS expression the
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identical or different; in any of its stereoisoneric
forms or a mxture of stereoisoneric forns in any
WO 2007000206 a physi ol ogi cal ly acceptabl e salt tPer/Epop6/005706
provi ded that the group -N(R2)-CO Rl cannot be an
unsubstituted 2-oxopyrrol |ﬂ$ 1-yl group or an
unsubstituted 2-oxoi m daz 1-yl group if
simul taneously the group R3-X-Het- is a group of the
formula in which the bond via which the group is
femoral griesies ade uged i this expermest gkhg tq%sabt@'nsdun the compound
t ne rin and
aroup SIEHBAr1g HEs2 BRTHESH I plbEpBYFRdl e 11 N0
i soxazol -5-yl, isothiazol-5-yl, 1,2, 4- tr| azoMyI

o) Hiilifiepoudhcion &dbodiathesEhtilrtroe

substituted in the pyridine ring by up to four
substituents chosen from (G -C 4)-alkyl, (G-C
Old Mal¢-vdld(§ype>@5281ld6uahbgdﬁl”tanles ;Riwﬂ \dkgh GnabHt Sulzfeldy@nd apoE

deficiep} gt (557 /P4 KA . OrEksoh ooz Enr Hecdy, B &t o

month'o‘$ ageHIRFWe”hirny 28 %o QECQJEreAUSéd Hetiece gréripverits eMiidengre divided
starti n% at the nitrogen atom 2. A conpound as

into 3 grosipsdE 57 BLGhimT 8; apaEwganttel, kB=i& apeEswith respaqiineppmpound,

n= &) BAREL0BNERY o R LR » AL SoBENY el IeTREHIng 434 ot

and 0.00©9% iof aholeéteilblbfoehestbnéalrhsﬁddteheohwwh&esbeaf@e chm@eund (30
from hal ogen, -al ky (G-C4 on Ci-C

mg/kgldpy RaPRyMlce e ar@%tb\e q@wﬁwoﬂmm weeiprb Zﬁq maded i-p-),

and th?%e%ft% i ;?gir%ﬁ/n%iéi%’éc’z ?Ed?’?%ﬂ ?cflﬁe) eﬁé@{_ﬁ%&The

aorta I%nauhtédhn@céhnatﬂeyﬂtoﬁbén‘uslon lappa;:ﬂtys |(Ilegg|S:a1:IHsy
Electrcg{'f(i(gse Q%re@quzg ﬁéle&n%gy hlcms mr‘targp ‘}W eglaté\y a? a cons?ant perfusion
pressure of 60 mm Hg. Hearts are perfused in a retrograde fashion with modified
Krebs bicarbonate buffer, equilibrated with 95 % O, and 5 % CO; and maintained at
37.5 °C. A beveled small tube (PE 50) is passed through a pulmonary vein into the
left ventricle and pulled through the ventricular wall, anchored in the apex by a fluted
end, and connected to a tip-micromanometer (Millar 1.4 French). The left atrium is
cannulated through the same pulmonary vein and the heart switched to the working
mode with a constant preload pressure of 10 mm Hg and an afterload pressure of 60
mm Hg. Aortic outflow and atrial inflow are continuously measured using ultrasonic
flow probes (HSE/Transonic Systems Inc.). Coronary flow is calculated as the
difference between atrial flow and aortic flow. All hemodynamic data are digitized at a
sampling rate of 1000 Hz and recorded with a PC using spezialized software (HEM,
Notocord).

Hearts are allowed to stabilize for 30 min. All functional hemodynamic data are
measured during steady state, and during volume and pressure loading. Left
ventricular function curves are constructed by varying pre-load pressure. For

acquisition of preload curves, afterload is set at 60 mm Hg and preload is adjusted in



R3 is phenyl which can be substituted by one or nore
identical or different substituents which are chosen

wo c@mobekogen, (G -C 4)-al kyl, (G -C 4)-al kyl oRGF/EEX0@/005706
2)- alkyl-, (G -C 4)-al kyloxy which can be substituted
by one or nore fluorine at ons, (G- C4)-al kyl nercapto,
(CrCr-al kyl am no, di((Ci-C‘ﬁ§-alkyl)anino, CONH2, CN,
CF3 and (C -C 4)-aHcyl -S2- ; or a physiologically
cceptabl e salt thgreof. 4 . A conpound as cIaiggg '

1.n
S mm E'ﬂySt PS evef #£ange ef 3 toi2s mm HaaHeartsare alonedrir bilize at
‘s -&*ﬁp ﬁqé@ﬁi' ~ z = iGN is chosen from
basemEggﬁg I gﬁ% |sp§%ﬁgﬁ%aﬁég$%£ﬁ%$%ﬁgx t; Het is

chosen fromthe pyridinediyl, thiazolediyl,

oxazol ediyl, im dazol ediyl and thiophenediyl which can
all be substituted by one or nore identical or

di fferent substituents R5 and wherein one of the ring
nitrogen atons of the imdazolediyl group carries a
group chosen from hydrogen and (G -C 4)-alkyl; Xis
chosen froma direct bond and O Rl and R2, together
with the N-CO group which carries them forma
saturated or unsaturated, nonocyclic 4-nenbered to
7-menbered ring which, in addition to the ring
nitrogen atom being part of the N-CO group, can
contain one further hetero ring nenber chosen from
NR12 , Oand S, wherein the ring formed by RL and R2
and the N-CO group which carries them can be
substituted by one or nore identical or different
substituents R8; R3 is phenyl which can be substituted
by one or nore identical or different substituents

whi ch are chosen from hal ogen, (C-C 4)-alkyl, (C-C
4) -al kyl oxy- (G -C 2)- alkyl-, (G -C 4)-al kyl oxy which
can be substituted by one or nore fluorine atons,
(CGi- A)-al kylmercapto, (G -C 4)-al kylam no, di((d-C
4) - al kyl )am no, CONH2, CN, CF3 and (G -C 4)-al kyl - SO2-



10

15

20

25

R5 is chosen from hal ogen, (C-C 4)-alkyl, (G-C
4) -al kyl oxy- (G -C 2)-alkyl-, OH (G -C 4)- al kyl oxy
waniochoean be substituted by one or nore fl uorP@EEP2006/005706
atons, (G -C 4)- alkylmercapto, NH2, (G -C
4)-al kyl am no, di ((G -C 4) kyl)am no, ((Cr
4) -al kyl)- CONH-, CONHZ2, , CF3 and (G -C
4)-al kyl -SO 2- ; R8 is chosen from (G -C 4)-al kyl and
0x0, R12 is chosen fromH and (G -C 4)-alkyl-; or a
PatentF§i§lg1§)| ogical ly acceptable salt thereof.5. A conpound
as clained in any of clains 1 to 4, in which Xis a
di rect bond, or a physiologically acceptable salt
1. A carhpoend of the farmwikepbund as clainmed in any of clains 1
to 5, in which Het is a pyridinediyl or thiazol ediyl
group which can all be substituted by one or nore
i dentical or dipferent substituents R5, or a
phyS| ol og| call y||accept able salt thereof. 7. A conmpound
,eal af clalrr§1t06,invvhichAis
osenHeatom nd -Y-CH2-CH2- wherein Y is
chosen from ézand NH and Y is bonded to the group Het;
Het is a pyridinediyl or thiazolediyl group which can
all be substituted by one or nore identical or
) .different substituents R5; X is a direct bond; Rl and
inwhighy ¢ ogether with the N-CO group which carries them
Ais cﬁd%%ﬂ‘fﬁ)rﬁath%ﬁii Oémzrdﬁ@} E'H%t Sﬂg -?R‘?HS-U# CwﬂefB?H’%ﬂr(ﬁqz
menber éd rin ition-to1he rin
groupsncam bgesmbatltuhedbbymgwepmmom |delmecaLcEt@||fjemn1b ,subaintuents R* and

where 27 i5"choga o Oy Searsf N hanitois B tdri oaPeioun dide,
and the N-CO group which carries them can be

_ substituted by one or nore identical or different )
Het is g fbaamberedorigsmemsberedp mangcyalia aterealic gwupumkichtaenéains one

or two Werft¥Gi 8F affferént HisBid ﬁl% ndmBLfs’ §id¥dh from N, NR™, O and S and

which can be substituted by one or more identical or different substituents R>;
X is chosen from a direct bond, CH;, O and NH;

R' and R?, together with the N-CO group which carries them, form a 4-membered to
10-membered, monocyclic or bicyclic, saturated or unsaturated ring which, in addition
to the ring nitrogen atom being part of the N-CO group, can contain one or two
further hetero ring members chosen from N, NR'?, O, S, SO and SO, which can be
identical or different, with the proviso that two ring members from the series O, S, SO
and SO; cannot be present in adjacent ring positions, wherein the ring formed by R’
and R? and the N-CO group which carries them can be substituted by one or more
identical or different substituents R;

R® is chosen from phenyl, naphthalenyl and heteroaryl which can all be substituted
by one or more identical or different substituents chosen from halogen, (C1-C4)-alkyl,
(C1-C4)-alkyloxy-(C4-Cy)-alkyl-, OH, (C4-Cs)-alkyloxy which can be substituted by one
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substituents which are chosen from hal ogen, (C -C
4)-al kyl, (G -C 4)-al kyloxy-(CG-C 2)- alkyl-, (G-C
wa2e0al0b02k©xy whi ch can be substituted by one oPCTBP®06/005706
fluorine atonms, (Ci- C O alkylnercapto,
(CrCr-al kylam no, di ((G - CI@ al kyl') am no, CONH2, CN,
CF3 and (G -C 4)-alkyl-S2-"5 R5 is chosen from
halogen (G- C4) al kyl, (G -C 4)-al kyl oxy- (Cr
-al kyl - CrC 4)- al kyl oxy, which can
or morg unfeLﬁtQWSbgﬁo )-alky anyuahlph@aatmubst@teé by one or

e AR TEEED e A T R At
alkyl)aerido, (((ﬂCG%)—aﬂdyibymOﬂBZ{ Idl(((RﬁOd&ﬁb:Icyt)amdecarbo(%D},:((331-04)-
alky a0 GFAPY - Ch kB BPTY - (OO OGN, CFs, HaNSO,-

. hepemtyl-$o,-A conpound as claimed in claim7 , in
and ( \;\hft?@h Sﬁ?zs a pyridinediyl group which can be

substituted by one or nore identical or different
4. ubstitue ) si ol ogically acceptable salt
R"is Cf‘ﬂé?%HPmaﬁ ﬁi%%[)%%lﬁﬂé M%.ai med in any of clains 1,
2 5 and 6, chosen from

$6(2fluor é)henyl? ?/rldlnSyI) yl)-1
Sis chopgm r@nmbaloges, (C1-Ca)-alkyl, (C1-Cy) alkyloxy-( Cz) alkyl-, OH, (C4-C,)-

alkyloé/ \&ﬁl@%GCa(nzbé EHB’&RH{&W)'/ bRY" r%&eeﬂ%r?ngrélems) ?CP-%{A-d' n-
aIkyImérda'bté @sIHBe(ﬂMLGDMMkWaﬂWd )d:«omcmidmywmmbo«cm% i)-

2-fl uorophenyl) P yridin- 3- % ; pyrrolidin
CONI—L |6(,¢g C4 alkyl)amlnocarbony ((C4-Cy)-alkyl ammocarbonyl- ((C4-C4)-

aIkonQy%&%béﬁgI( 2cHoier By o YEFFhRa Iy 0 ey Idy-per i dine
1-(3-(6-(2-fluorophenyl)pyridin-3-yl)propyl)azepan-2-o0

R®is cASken from balogesy sgﬁ@ﬁx,-emxf:@rqw@yglpfg%gyqu-hpewwzn-,

heterole—'G”Pgn-eﬁc} -Ca)- aIkonxy-ﬁC1 -C,)-alkyl-, oxo, (C1:C)-alkyloxy which

| 'uor opheny! ) pyTi di n-'3- é/f propyl ) t'hi onorpho
can be slubsiltumd by one or more fluorine atoms, (C4-C5)- alkylenedloxy which can

be sutﬁtlﬁu?igé %ﬁ( c52ne]c (I)ru NoPE H ot n% YA Q &31- }3'—gll?ylg1oéfc;6 0, Rl'I[Pz @1-04)—
alkylarhirS} e 2:f-biganiRo|C i) diey) CONHR! aRic -y ol i di n
alkyl)aminocarbonyl-, ((C4-C4)-alkyl)aminocarbonyl-, ((C4-C4)-alkyloxy)carbonyl-,
COOH, CONHg, CN, CF3, HoNSO2- and (C1-C4)-alkyl-SO»-, wherein all phenyl groups
and heteroaryl groups can independently of each other be substituted by one or more
identical or different substituents chosen from halogen, (C¢-C4)-alkyl, CF3 and (C1-
C,4)-alkyloxy;

R is chosen from hydrogen, (C1-Ca)-alkyl and ((C;-C4)-alkyl)-CO-;

R'2is chosen from hydrogen, (C1-C4)-alkyl, (C3-C7)-cycloalkyl-CnHzn-, phenyl-CnHan-,
heteroaryl-C,Hz-, ((C1-C,4)-alkyl)-CO-, (C3-C7)-cycloalkyl-CrH2,-CO-, phenyl-CHzn-
CO-, heteroaryl-C,H2,-CO-, ((C4-C4)-alkyl)-O-CO- and phenyl-C,H2,-O-CO-, wherein

all phenyl! groups and heteroaryl groups can be substituted by one or more identical
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3-(3-(6-(2-fluorophenyl)pyridin-3-yl)propyl)thiazolidi
ne- 2, 4- di one,
W@ 2{03/00@4¢ 4- f | uor ophenyl ) pyri di n-3-yl ) propyl ) ppeT/BP10dé/605706
- 2- one,
1-(3-(6-(4-fl uorophenyl)py,ngl n- 3-yl ) propyl)pyrrolidin
e- 2, 5-di one,
3 (3 (6 (4 fI uorophenyl)pyrl di n-3-yl) propyl )i mdazolid

or dlffeiez'tssl{t@i l@mﬁ GhPspmERM halpeern(Gr-Cryakyhifand (GirGe:-

alkyloq{‘(s_(G_ (4-f1uorophenyl)pyridin-3-yl)propyl)piperidin-
2-one,

i e P SR A A R SR e B

group ¢ b@ Sbshitute@B§ one or more |dent|cal or dlfferent substutuents chosen
(6-(2-tluoropheny ropyl )i m daz

from hah:gen @Cnghelkyl (Qfs(@q ¢£f Cul)@allWMMV E?Sﬂ’ al grplal%/Rijpal’@
'"deP%P-éF%PE’gg{“IEP If’ﬁl%raé‘ﬁ’h%arw?? igantigalhondifferento oyl ) t hi azol i di

ne 2, 4-di one,

3-(6-(2-fluorophenyl)pyridin-3-yl)propyl)azetidin-2
heteroa s a 5-membered or 6-membered, monocyclic aromatlc group which

contalrls_ éﬁg,f}tgvo( & QS RV by d¥erdlittieterd AmY RdABersEHOSEhHom N,

NR'3, @-4rit 66- (4- f | uor ophenyl ) pyri di n-3-yl)propyl)-4H[1
, 4] t hi azi n- 3- one,
1-(2-(6-(2-fluorophenyl) pyridin-3-yl oxy) et hyl) pi peri di
nis 0.7 e hers 31| TSRS BiePsdent of 835 e SN B o
identicalendifferent;
1-(2-(6-(2-fluorophenyl)pyridin-3-yl oxy)ethyl)pyrrolid
i ne-2, 5-di one,
in any ¢ df ftgl'ss]éé'ebfkbfn‘némf foRME D a fdttarobf stevdaisomeriefbmms inarlaratio, or
- di one,
a physaologtc@tsy @chtableo%ﬁiteﬂﬂplr?(?fyrl di n- 3-yl oxy) et hyl )i mi dazol
i di ne-2, 4-di one,
1-(2-(5-(2-fluorophenyl)pyridin-2-yloxy)ethyl)pyrrolid

prowdéﬂtﬁ’atQﬁé §roup -N(R?-CO-R" cannot be an unsubstltuted 2- oxopyrrolldln -1-yl

1-(2-(4-(4-fluorophenyl)thiazol -2-yl am no) et hyl) ﬁ/rro
group pgRRLNsuBstituieh 2-oxoimidazolin-1-yl group if simultaneously the group

Rs"‘"#*%ﬁ@ﬁée‘fp bt 4 ARG ! ) pyri di n-3-yl oxy) et hyl ) pyrrol e-
11(2-(6-(%-fluorophenyl)pyridin-3-y|oxy)ethy|)pyrro|id

2, 5-di one,
]Rr'g? 4-f 1 uorophenyl ) pyridin-3-yloxy)ethyl)-1

U uorophenyl )t hi azol - 2-yl am no) et hyl )i m daz
-on

ol i di n-I¢
in which the bond via which the group is connected to the group A is depicted by the
line starting in the 2-position of the pyridine ring, and in which R*® is chosen from
imidazol-1-yl, isoxazol-5-yl, isothiazol-5-yl, 1,2,4-triazol-1-yl, pyrazin-2-yl and pyrazol-
3-yl which can all be substituted by (C1-C4)-alkyl, and which can be substituted in the
pyridine ring by up to four substituents chosen from (C4-Cas)-alkyl, (C4-Cs)-alkyloxy
and halogen;
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3-(2-(6-(4-fluorophenyl)pyridin-3-yl oxy)ethyl)imdazo
i di ne- 2, 4-di one,

W@2(03/00@4¢ 4- f | uor ophenyl ) pyri di n-3-yl ) propyl ) - BC BERI00€005706
hyl i m dazol i di ne- 2, 4-di one,
3-(3-(6-(4- fluorophenyl)py{égln 3-yl) propyl)oxazolidin
- 2- one,
1-(2-(6-(3-chloro-4-fluorophenyl) pyridi n-3-yl oxy) et hyl
) pyrrolidine-2,5-di one,
1-(2-(6-(6-fluoropyridin-3-yl)pyridin-3-yl oxy)ethyl)py

Q 1
and pré@?kthg Beme rét ﬂel FﬁRJp%gnch)a} %tytgc? 3.1.3; |0)f0|30| dol-2- ly; group of
thefommnalldlne 2, 5-di one,
1-(2-(6-(3,4,5-trif|uorophenyl)pyridin-3-y|oxy)ethy|)p
yrrolidine-2,5-di one,
1-(2-(6-(Htrifluoromethoxyphenyl)pyridin-3-yl oxy)ethy
|) pyrrolidine-2, 5-dione,
1-(2-(6-(2 Ry oret hoxyphenyl ) pyri di n- 3-yl oxy) et hy
) pyrroetiNi ne i one,
1- (2-(6- (65t REXyPYridin-3-yl)pyridin-3-yloxy)ethyl)p
yrrolldlnelz 5-di one,
1-(2-(6- (ﬁ%rldln 3-yl)pyridin-3-yloxy)ethyl)pyrrolidin
e- 2, 5-di one,
1-(2-(6-(4-trifluoronethoxyphenyl)pyridin-3-yl oxy)ethy

in whléﬁ fh\ér tSGHd Ollbriﬁhlah heéigPa\ is connected to the ?roup Ais deplcted by the
3-di chl orophenyl ) pyrid oxy) et hyl) pyrr

line sta;|t|ng|aiéha nﬁnqge@n@tom
1-(2-(6-(2, 4-di fl uorophenyl ) pyri di n-3-yl oxy) et hyl ) pyrr
ol i di ne- 2, 5-di one,
2. Acdm duf@abidinbdimtdainy phienwhichyr i di n- 3-yl oxy) et hyl) pyr
i di ne-2, 5-di one,

Yis ciao@gn from @hepﬂnaanawﬂlqwrmmdmxt-mrmwyd HyPXaRAI¥l ANy
thiophBfiylaviicH 'caRSailsd Sutk&itlidHPBARE 37 PArbRYLARHA oF dHteEM? ©t
EyY) ? ceF , O- él one,

yrro
substiﬂ.leh?s wa rchmrpmmsba rfrcn Yialqeri, (CA-C3)-alkyk (et Gyt alkgloxyp(C1-Co)-

alky S¢S alipgiishsanbs sybsiitiec yoge skpe OB atams. (Cr-

C.)-allIfBrcapto HALE,)-alkyl di((C4-C4)-alkyl CONHg, CN, CF3; and
¥ algv 2- éﬁ(gc a{ce%) aa¥narr¥]6%?1er:§; )1py4r)|ad|Y)am|3r/]ooxy) et% pyr3

(Cs- C4I)'@|KW'ISQQ-2 5- di one,
1- (2-(6-(2-triflupro hyl phenyl ) pyri di n- 3-yl oxy) et hyl
or 2 Ppypaf el ktosiabfy iEIeS
1-(2-(6-(4-trifluoromethyl phenyl) pyridin-3-yl oxy) et hyl
)pyrrolidine-2,5-dione
3.A cqmpguo@a§$l@mdzln| aﬂyogﬁﬁ!awg e i2dimwhicll oxy) et hyl ) pyrr
*is eyl PEicFucTh Ristiniad by ne oo idsntica oy cifereat 1,
substlbu@ylts‘f whicth aire-&déedlfrmﬁ ha|ogen (C4-Ca)-alkyl, (Cs- C4) aIkonxy—(C1 Co)-

4-dj f h di n- 3-yl th
alkyl-, é()n-&.}4sr@,lkyky(yowlmqguc%rno e gﬂgst) tB%/erdI b)I/ one of mort fleuor ne 5)toms (Cs-

Cq4)-alkylmercapto, (C1-C4)-alkylamino, di((C1-Cs4)-alkyl)amino, CONH,, CN, CF3; and
(C1-C4)-alkyI-SOZ-;
or a physiologically acceptable salt thereof.

4. A compound as claimed in any of claims 1 to 3, in which
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1-(2-(6-(3,5-difluorophenyl)pyridin-3-yl oxy)ethyl)pyrr
ol i di ne- 2, 5-di one,

WA 2{020084¢ 4- t ert - but yl phenyl ) pyri di n- 3- yl oxy) eR¢C/EPI996/605706
ol i di ne- 2, 5-di one,

1-(2-(6- (4 et hoxyphenyl) py{éfil n- 3-yl oxy) et hyl)pyrrolid
I ne-2, 5-di one,

1-(2-(6-(2- quoropyrldln 3-yl) pyridin-3-yl oxy) et hyl ) py
rrolidi ne-

Als chplsenf(%n cQHs-Cd*rqubr éBHeP(y‘Pb"mﬁHmWhejﬁm %5 FResgA frpyn P and
NH an?\* % %%ﬁth@{bﬁyP am nophenyl )pyridin-3-yloxy)ethyl)p

yrrolldlne 2, 5- dlone
chl or o

Het is ppéﬁqr}ﬁﬂéﬁ tgegay&d | hlazolgdlz/P orxagclalrédlyl }n?&(ggo?égllw gr?cy
th.ophéﬂécﬁw(\ﬁm(:ﬁ canHIOb b@B@tﬁUte%‘ %9 bRY 'or $horedd¥htical bp difrbRY

rrol1d] ne-2,5-dione,
substuwenm Reahy Whessiazane af me)rmg murqgea atbmesygfdhe mjdazotesliyl group

carries;d BEous ShSSeH famdroaen 2RSS AL 3. v1 oxy) et hyl ) py
rrolidine-2,5-dione,

1-(2-(6-(4- fluoro 2- nethylphenyl)pyrldln 3-yl oxy) et hyl
Xis Chpﬁ?ﬂrftﬂm @i dieect bondjaneO;

1-(2-(6-(4-fluoro-3- nethylphenyl)pyrldln-3-y|oxy)ethy|
)pyrrolidine-2,5-di one, and

R' andlR¢ &ogét-r(emwnnmhél M-CO YJromy whichn cﬁrruelsdhgbretfdsryrh }ap;)atmnaltedll or
i ne-2, 5- dlone or a, ph SIO|O ically acce bl

unsaturatgde gionogyc |qg\415p%@g§ 7{ARMBLESSHIRG | flr(1e gd%ltlon to the

I

ring mﬁ’ﬁ@@ﬁ’% o b lg‘é‘)g élté‘g@?b grg)lu? @hlg‘ri:gé diR oﬂe V\Eﬂhﬁr hetero ring

membeivel@biardirbm mazj:r@and Sfwheneinuthe ring fmmqnmsm@nd R2 and the
reacti a cq und of .the f V_and conp

N-CO iR WPk Corm At ican i Susettiedthy ops of pipTRidesa or

differefieSipfuaftsirRf. clains 1 to 9 and, in addition, any
functional groups can be present in protected form or

in the formof precursor groups, and L1 is a

i U R BB B S AL e P
substumbme Whieg a’-ré|dhbséﬁ<mﬁﬁ hlyeal(C,-O1patol, (0‘1@4)@@1@6/ -6C1-Ca)-
rmaceutical . 12 pharmaceuti cal conpositio

alkyl-, é@rr&‘t)-@l'w&)@ﬁm@ﬁh@@ﬂ %S'élfé%téu@ﬂ @tom%ggm%ﬁélueaﬁﬁ@m@s (Cs-
Ca)- al@?ﬂ;s' ogf’(cdd'p@rmkﬂén@g@ldelﬁgélc%ﬁ _afky ARG, BONH,, CN, CF; and

acce
(C1-Cy)-alkyl-SO,-;

R® is chosen from halogen, (C1-Ca)-alkyl, (C1-C4)-alkyloxy-(C4-C2)-alkyl-, OH, (C4-Ca)-
alkyloxy which can be substituted by one or more fluorine atoms, (C1-Ca)-
alkylmercapto, NH;, (C1-C4)-alkylamino, di((C1-C4)-alkyl)amino, ((C1-Cs)-alkyl)-
CONH-, CONHjy, CN, CF3 and (C1-C4)-alkyl-SO2-;

R® is chosen from (C4-C4)-alkyl and oxo;

R'2 is chosen from H and (C4-C,)-alkyl-;

or a physiologically acceptable salt thereof.
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thereof, and a pharmaceutically acceptable carrier.
13. The use of a conpound of the fornmula la, in which
we2403/0e2eécen from - CH2- CH2- , - CH2- CH2- CH2- anBICT/EP2006/005706
-Y-CH2- CH2- wherein all CH2 groups can be substituted
by one or nore identical 0{221|fferent substituents R4,
and wherein Y is chosen fromQO, S and NR11 and Y is
bonded to the group Het; Het is 5-nenbered to
10- nenber ed, nonocyclic or bicyclic, aromatic group
whi ch contains one or nore identical or different
I iRRhA®: 9&%
5. A clfibi oo RbIMRR Ay TRy LA WHEA X 7 ABte) 6, or o
physiottigi¢adlycadceptdide isali¢mereoR5; X is chosen from a di rect
bond, CH2, O S, NH and N((G -C 4)-alkyl), or Xis
absent and in this case the phenyl, naphthal enyl or

6. A c%b@uﬁ@éX'cl&ﬁ%ﬂﬂnrﬁﬁr&mmé‘ﬁ 16 BeIrORAKA Hidt is B wﬁ;wedm or
grou are I ndependently of ‘each

thmzoiedlyégrmmwbmhfcrajml( bjasobsm;n%d Ry |one(ci53n@re oentiealiasdifferent

substlt&ﬁgmchigﬂinws?&ﬂgE%F Y0500 ab%.ﬂgﬁ*' é ﬂfd CnH2n-

heteroaryl -CnH2n- , and R2 can in addition be
hydr ogen, wherein the groups (G - Clo?1 al kyl, (C3-C
7. A cagypeynd aa|q@med(lmofoalalm% cb3-a  0) - al kynyl
b t t b
Ads ctf8n3tom L itz SRt @Hea@*a@ﬁ%etrﬂiqésﬁé%eﬁﬁﬁm O and
NH anadlY isisorsdétbto thetgrdupHetpne or nore identical or
di fferent substituents chosen fromfluorine and (C-C
4) -al kyl, and all phenyl, naphthal enyl and heteroaryl
e ar iy
ot i BRHRI A drTHEBERURI P nEEda P Bt B PAE by rtor more
identicat oRdiffenehtr2ibstibpath B>, wi t h t he N-CO group whi ch
carries them forma 4-nenbered to 10-nenbered,
nonocyclic or bicyclic, saturated or unsaturated ring
X is a Wheétbord? addition to the ri ng nitrogen atom bei ng
part of the N-CO group, can contain one or

R' and R?, together with the N-CO group which carries them, form a saturated or
unsaturated, monocyclic 4-membered to 7-membered ring which, in addition to the
ring nitrogen atom being part of the N-CO group, can contain one further hetero ring
member chosen from NR'?, O and S, wherein the ring formed by R' and R? and the
N-CO group which carries them can be substituted by one or more identical or
different substituents R®;

R3 is phenyl which can be substituted by one or more identical or different
substituents which are chosen from halogen, (C1-C4)-alkyl, (C1-C4)-alkyloxy-(C1-C>)-
alkyl-, (C4-C,)-alkyloxy which can be substituted by one or more fluorine atoms, (Cs-
C4)-alkylmercapto, (C1-Cy4)-alkylamino, di((C1-Cs)-alkyl)amino, CONH,, CN, CF3; and
(C4-Ca)-alkyl-SO,-;

R® is chosen from halogen, (C1-C4)-alkyl, (C1-Ca)-alkyloxy-(C4-C2)-alkyl-, OH, (C1-Ca)-
alkyloxy which can be substituted by one or more fluorine atoms, (C1-Cs)-
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two further hetero ring nenbers chosen fromN, NR12 ,
O S, SO and SO2 which can be identical or different,
WOwREn/00t2¢s provi so that two ring nenbers from t PET/BR200EBS706
O S, SO and S@2 cannot be present in adjacent ring
posi tions, wherein the ri nngorrred by Rl and R2 and
the N-CO group which carrie€s them can be substituted
by one or nore identical or dlfferent substituents R8;
is chosen from phenyl, naphthal en and heteroaryl

alkylmma@ﬁp M2, Ch-Go- ai‘%%'ﬂ"i%tdé@ m%wfa&w a:reree((Ca&wwaM)
G-C
CONH‘”C@'I\{( ee é:ﬁ,é?@a? (&ne e fLom ﬁyl"gfe”m( (oG

6) al kyI oxy which can be substltut ed by one or nore
) | uorine ons, j - C, 3) - al kyl enedi oxy which can be
R®is CL“BB%'? from %‘@)'ﬁ&ﬁ d ﬂ%?’e fluorine atoms, (G -C
6) -al kyl mercapto, NH2, (G -C 6)-al kylam no, di ((G-C
6)- alkyl)amno, ((G-C6)-alkyl)-CONH, ((G-C
2 is eosenidydm- I$@n2NB+; Cdfa(lei- C 6)- alkyl )am nocar bonyl -

°’apfg§5°iﬁ_’§9g al‘g‘%‘%@ 3 IrboqylcoNH(z(Cl(:NC CF3, ((G-C

6) - al kyl) NHSOQ- , d| ((o C 6)-al kyl ) NSO2- , H2NSOR2-
and (d-C 6)-al kyl -SQ2-_; R4 is chosen from (G -C )
8. A canpaung ps claimedi inlaimd7 dnovhies Hed i adyesidinediyharavp ydrich can

be Sub%ﬁ%?ﬂ%%k ano %%ltigﬁy&ﬁe@%ggi%eg s gf’kw oxy

or a phy3iclbgieally Becepthblel salt herdof. one or nore fluorine
atons, (CC 6)-al kyl mercapto, NH2, (G -C

6)-a|ky|amno dl((Cr Co6) - al kyl )am no, ((G -C 6)-

| c-C
0. A i EPamd el b )sahes e | °
1-(3-(%02@2@@@{@@{3@0@@@? pyr(d@Z(;@né? ka: k)éIO)ZNHSOZ-
< - a --and (Ql - -a - -,
13- G OP PRV I S RIBPYBRPEETEAODR: ot ol by e of
4-(3- (alahéréwswlhﬁsa&&bpgl)fm&hgllf_ﬁhowb&%hé9(e:na ? ;lhgflleg)(; r orF?B
1-(3-(6- (Q-ﬂh@wheﬁvmrfd"m&yl)wopﬂ)pyrwdtdln\Q@nec 6) - al kyl oxy,

-2 e BT R e SBhepgRb Aeredronyt -
1-(3-(6—(23ﬂﬁbf@bhenyl)pyrld|n 3-y|)propy|)azepan -2-one,
4-(3-(6-(2-chlorophenyl)pyridin-3-yl)propyl)thiomorpholin-3-one,
4-(3-(6-(4-fluorophenyl)pyridin-3-yl)propyl)thiomorpholin-3-one,
4-(3-(6-(2-fluorophenyl)pyridin-3-yl)propyl)thiomorpholin-3-one,
1-(3-(6-(2-fluorophenyl)pyridin-3-yl)propyl)pyrrolidine-2,5-dione,
3-(3-(6-(2-fluorophenyl)pyridin-3-yl)propyl)thiazolidine-2,4-dione,
1-(3-(6-(4-fluorophenyl)pyridin-3-yl)propyl)pyrrolidin-2-one,
1-(3-(6-(4-fluorophenyl)pyridin-3-yl)propyl)pyrrolidine-2,5-dione,
3-(3-(6-(4-fluorophenyl)pyridin-3-yl)propyl)imidazolidine-2,4-dione,
1-(3-(6-(4-fluorophenyl)pyridin-3-yl)propyl)azetidin-2-one,
1-(3-(6-(4-fluorophenyl)pyridin-3-yl)propyl)piperidin-2-one,
1-(3-(6-(4-fluorophenyl)pyridin-3-yl)propyl)azepan-2-one,
4-(3-(6-(2-fluorophenyl)pyridin-3-yl)propyl)-4H-[1,4]thiazin-3-one,
3-(3-(6-(2-fluorophenyl)pyridin-3-yl)propyl)imidazolidine-2,4-dione,
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al kyl oxy) car bonyl -, COOH, CONH2, CN and CF3; R7 is
chosen from hal ogen, (G -C 6)-alkyl, (G-C

W@ 00abohoxy- (Cr C 3)-al kyl -, OH, (CrC 6)- al kyPGKEP2006/005706
whi ch can be substituted by one or nore fluorine
atons, (CrC 3)- alkyl enediw whi ch can be substituted
by one or nore fluorine atons, (CrC 6)- al kyl nercapt o,
NH2, (Ci-C 6)-al kylam no, di((C -C 6)-al kyl)am no,

1-(3-(6%64%4%(3})@&W&@#%p}9g)i(ISéfér@(fne-z,6-dione,

oo e BB PR st o o bry -
1-(3- (W-ﬁrf@bhéhﬁmfﬂdm-ﬂrﬂ%%?)ﬁeﬂdiﬂé?’lr?ﬂ’dSOQ a?do (CO:' -C
1-(3- (66g4 @chp{%phe Y@yijn @'yyj RSQPX@'H "Lﬂﬁ%na) '8 enyl CnH2n-
4-(3- (dgﬁtﬂhé’r@bM%W@n -3- ;f(ﬁaroﬁylsihrﬂ[1k4q|tr%2m(§ohe03) al kyl -

whi ch ‘can be substituted by
1-(2- (Geéieﬂmropbeeylmwtdnm-Ba/Iaxsdemyl)p(percIn}SZ ene&yl enedi oxy

1-(2- (G%ﬁ%oropggrq@)p&% %EEM)%%R&E_Q‘[?EEJ I6;Jor| ne
1-(2- (%%ﬂu&@bﬁ@n%wm 3@I5§)@E¥M_p}lﬁm|@|ﬂea2m6§]‘aggr;er bony -

3-(2-(4¢ (&Jluqtogheaylktp@z@irz minsyathyl)imi lidine-2,4- dlone
|

3@ R oy A ok Py dzo e StdionE oL
1-(2- (@(mﬂmﬁrophénglﬁ?yi"{dmmwt y Iggy)etmﬁ)pvmlldm@-gaedent : y of each

e substitute e or. nore. .l de al or
1-(2- (4d(4rflw@ﬁhe§nla;§tazpu8n\f|§ryr@1@§m¥')waﬂﬁq’fafe£érﬁic IoNg}- C
1-(2-(6340 ﬁuéﬁ%grog ﬁoy’ff?%. @34 gy)é}rp@pwo@%s fbné, i s chosen
1-(2-(6- @@ ppbenyhEyridim-3cyley)ethybinymplidiBerSrdione,

H2p- ., - -al kyl ) -

12 TS PrEs VIS kDRt A Z8M80n. o and
1-(2- (ﬁ@tﬁﬂ&%ﬁbnﬁ)tﬂlﬂ% SQlamifBetiyhirnldazBligny2-ogeoups and

het er oar groups can be substltut ed by one or nore

3.(2-(6. e ubieheoy e Tieceyiox et ORIoR2 driororm

3-(3-§ H-A35Dpnef iy @ra-?l gﬁ{opﬁg% %’&ﬂnéﬂwﬁpﬂa%nﬁme"ﬂ-digﬁé,
3-(3- (E( @fl@&hpﬁbﬁ&@@r@h ﬁl%pyl)ox%dﬁé@n@mn

1-(2-(§- (%CW)’O‘GnyJQiﬁph?ﬂ‘¥|XDYﬁ'ﬂHh30@XY)9m99VU@'diPET%5 -dione,
1-(2-(6-(6-fluoropyridin-3-yl)pyridin-3-yloxy)ethyl)pyrrolidine-2,5-dione,
1-(2-(6-(4-methylthiophen-2-yl)pyridin-3-yloxy)ethyl)pyrrolidine-2,5-dione,
1-(2-(6-(3,4,5-trifluorophenyl)pyridin-3-yloxy)ethyl)pyrrolidine-2,5-dione,
1-(2-(6-(3-trifluoromethoxyphenyl)pyridin-3-yloxy)ethyl)pyrrolidine-2,5-dione,
1-(2-(6-(2-trifluoromethoxyphenyl)pyridin-3-yloxy)ethyl)pyrrolidine-2,5-dione,
1-(2-(6-(6-methoxypyridin-3-yl)pyridin-3-yloxy)ethyl)pyrrolidine-2,5-dione,
1-(2-(6-(pyridin-3-yl)pyridin-3-yloxy)ethyl)pyrrolidine-2,5-dione,
1-(2-(6-(4-trifluoromethoxyphenyl)pyridin-3-yloxy)ethyl)pyrrolidine-2,5-dione,
1-(2-(6-(2,3-dichlorophenyl)pyridin-3-yloxy)ethyl)pyrrolidine-2,5-dione,
1-(2-(6-(2,4-difluorophenyl)pyridin-3-yloxy)ethyl)pyrrolidine-2,5-dione,
1-(2-(6-(3,4-dimethoxyphenyl)pyridin-3-yloxy)ethyl)pyrrolidine-2,5-dione,
1-(2-(6-(4-cyanophenyl)pyridin-3-yloxy)ethyl)pyrrolidine-2,5-dione,
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CO, heteroaryl-C nH2n-CO, ((CrC 6)-alkyl)-OCO and
phenyl - C nH2n-O- CO-, wherein all phenyl groups and

whedoeoerss| groups can be substituted by one oPCHBPM06/005706

identical or different substituents chosen from

hal ogen, (G -C 4)-alkyl, G and (G -C 4)- al kyl oxy;
R13 is chosen from hydrogen (G -C 4)-alkyl and
phenyl - C nH2n- , wherein the phenyl group can be
substituted by one or nore identical 5riirfferent

1-(2-(E b YanaRteny D iiinrs- yioxmetby iRysreliding-&519ioge v |
1-(2-(Eftapbalen- 2y SO MIBLR RY roRiREZ 5 o ©
1-(2-(6d(rfaphitieaien- 1hl) myrickin-B+yloxy ety ypy motidied-2,6-direre mber ed,
1-2- <62&£86¥tyk5$|a85ab' s, A depnefuRpYHBIdRs 5t ner s

1-(2- (@{%Qﬁﬁﬂ‘ro SIREIHYIpHERYH r@irﬁ@- @xyféth?l) rrélrdrr?e ors-dioneher e

ers are | e end nt “of each ot her and can be

1-(2-(6- thrtfiuommethytphe‘rfyi)pymdmrr?:—aquyiﬁthyh)gyrmlelrrteﬁ@dmec

i ¢ f
1-(2-(6- G Bt SRRy i Pl R R e o 2B iPRg ot
1-(2- (6‘-§H-trtflﬂr6r6méﬂ'fy?¢ﬂéﬁyﬁp9ﬁdlﬁ wwxyyéfﬁwr rmudnréaz 5 dione,

mul ati on of he exgressron ot hel i al

1-(2-(6s(EatHstiftuorophenylipyridine dﬂow)ethyﬁgmql@se%ww. n

-5 HiltrdRn PR iR 3 SRevBRETBARe 2 Fond, bt rant
1-(2-(6>{4-teat-Butyysiresniyl)pyridinsB gioxy Jethyixbyreolidine+25-divne, angi na

ori1s, coronayr heart di sease, coragnar 5 artery

1-(2- (@(%eﬂpéypb?nwm - 3%%!)%"‘3199&1!@"@8?@15 Rndr onre,

f . I
1R REHL YRR 3 DR leth M b R ong; |
1-(2- (63(2:Buhﬁlumophereﬁﬁmrrdmaeylw)eﬁiyl)pysbluime+235-d|one

0Si S tel ndot fier

1-(2- (e BT BRhem Ry SR s BuDPure RIRE 2.5
1-(2- (dlwleﬁro%wrm-ﬁﬁwﬂﬁr _%-JIBBESTBYRBIdIREZ08FGNE, ar

ertensi on roni c glonerful onephritis, erectile
1-(2- (Eiigﬂt—wmmthmpheme?wr)pynmaﬁ mlpxh),eﬁmwﬁpyrrqﬂﬁu@ez,ésdrone
1-(2-(é]-|tf,g?(1trr%%thy?n8 foef-4 ﬁ?&yrrcp 5] % Ig%'emyl)pyrrolrdme 2,5-dione,
1-(2-(6-(3-fluoropyridin-4-yl)pyridin-3-yloxy)ethyl)pyrrolidine-2,5-dione,
1-(2-(6-(4-fluoro-2-methylphenyl)pyridin-3-yloxy)ethyl)pyrrolidine-2,5-dione,
1-(2-(6-(4-fluoro-3-methylphenyl)pyridin-3-yloxy)ethyl)pyrrolidine-2,5-dione, and
1-(2-(6-(pyrimidin-5-yl)pyridin-3-yloxy)ethyl)pyrrolidine-2,5-dione,
or a physiologically acceptable salt thereof.

10. A process for the preparation of a compound as claimed in any of claims 1 to 9,

or a physiologically acceptable salt thereof, in which A is -Y-CH,-CH,- (compound of
formula Ib), comprising reacting a compound of the formula IV and compound of the
formula V,
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reti nopat hy, angi ogenesis, asthma bronchiale, chronic
renal failure, cirrhosis of the liver, osteoporosis,
W0 2®r70deted nmenory performance or a restrict edP@DHEPI0DE/005706
to learn, or for the lowering of cardiovascular risk
of postnenopausal wonen or1§gter i nt ake of
contraceptives. 15. The use as clainmed in any of
claims 13 to 14, wherein in the conpound of the
formula la or a physiologically acceptable salt
thereof A is chosen fr - CH2- CH2- CH2- and - Y- CH2- CH2-

wherein all ( groupstican be substituted by one or
nmore identi CMW ergpt sMbstituents R4, and

wherein Y is chosen I%fleomo, Sand NRL 1 and Y is )]\
xbonde¢y to the group t; Het is chaqgs fro
R Pyedtdi nadi yI —amrhrazoredry™whi a%];gth@kFYt%/\N R’

substituted by one or nore identical or different |,
substituents R5; X is a direct bond. 16. The use &%
IMainmed in any of clainms 13 to 14, wherein the
conpound of the formula la is a conpound of the Ib
formula | as defined in any of clains 1 to 9 or a
physi ol ogi cal | y acceptabl e salt thereof.

wherein Het, X, Y, R', R? and R? are defined as in claims 1 to 9 and, in addition, any

functional groups can be present in protected form or in the form of precursor groups,
and L' is a nucleophilically substitutable leaving group.

11. A compound as claimed in any of claims 1 to 9, or a physiologically acceptable
salt thereof, for use as a pharmaceutical.

12. A pharmaceutical composition, comprising an effective dose of at least one
compound as claimed in any of claims 1 to 9 and/or a physiologically acceptable salt

thereof, and a pharmaceutically acceptable carrier.
13. The use of a compound of the formula la,

0O

R3/X\ /A\ JJ\ 1

Het ']‘ R la
RZ

in which

A is chosen from -CH,-CHs-, ~-CH2-CH>-CH>- and -Y-CH,-CH,- wherein all CH,
groups can be substituted by one or more identical or different substituents R*, and
wherein Y is chosen from O, S and NR'" and Y is bonded to the group Het;

Het is 5-membered to 10-membered, monocyclic or bicyclic, aromatic group which
contains one or more identical or different hetero ring members chosen from N, NR'",
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O and S and which can be substituted by one or more identical or different
substituents R®;

X is chosen from a direct bond, CH,, O, S, NH and N((C4-C4)-alkyl), or X is absent
and in this case the phenyl, naphthalenyl or heteroaryl group representing the group
R3 is fused to the group Het;

R! and R? are independently of each other chosen from (C;-C1g)-alkyl, (C3-C10)-
alkenyl, (C3-C1g)-alkynyl, (C3-C10)-cycloalkyl-C,H2n-, phenyl-C,Hzn-, naphthalenyl-
CnH2q- and heteroaryl-C,Hz,-, and R? can in addition be hydrogen, wherein the
groups (C4-C1o)-alkyl, (C3-C1o)-cycloalkyl, (Cs-C1p)-alkenyl and (C3-C1o)-alkynyl can
all be substituted by one or more identical or different substituents R®, and the groups
CqH2n can all be substituted by one or more identical or different substituents chosen
from fluorine and (C4-C4)-alkyl, and all phenyl, naphthalenyl and heteroaryl groups
can independently of each other be substituted by one or more identical or different
substituents R’,

or R' and R?, together with the N-CO group which carries them, form a 4-membered
to 10-membered, monocyclic or bicyclic, saturated or unsaturated ring which, in
addition to the ring nitrogen atom being part of the N-CO group, can contain one or
two further hetero ring members chosen from N, NR'?, O, S, SO and SO, which can
be identical or different, with the proviso that two ring members from the series O, S,
SO and SO; cannot be present in adjacent ring positions, wherein the ring formed by
R' and R? and the N-CO group which carries them can be substituted by one or more
identical or different substituents R®;

R3 is chosen from phenyl, naphthalenyl and heteroaryl which can all be substituted
by one or more identical or different substituents chosen from halogen, (C1-Cg)-alkyl,
(C1-Cs)-alkyloxy-(C4-Ceg)-alkyl-, OH, (C4-Cg)-alkyloxy which can be substituted by one
or more fluorine atoms, (C4-C3)-alkylenedioxy which can be substituted by one or
more fluorine atoms, (C1-Ce)-alkylmercapto, NHa, (C4-Cg)-alkylamino, di((C4-Ce)-
alkyl)amino, ((C1-Cg)-alkyl)-CONH-, ((C1-Cs)-alkyl)-SO2NH-, di((C4-Cs)-
alkyl)aminocarbonyl-, ((C4-Ce)-alkyl)aminocarbonyl-, ((C1-Ce)-alkyloxy)carbonyl-,
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COOH, CONHg, CN, CF3, ((C1-Cs)-alkyl)NHSO,-, di((C1-Cg)-alkyl)NSO,-, HoNSO,-
and (C4-Cg)-alkyl-SO5-;

R* is chosen from (C4-Cs)-alkyl, fluorine and oxo;

R® is chosen from halogen, (C4-Ce)-alkyl, phenyl-C,Hazn-, (C1-Cs)-alkyloxy-(C4-Cs)-
alkyl-, OH, (C+-Ceg)-alkyloxy which can be substituted by one or more fluorine atoms,
(C4-Ce)-alkylmercapto, NH;, (C4-Cs)-alkylamino, di((C1-Cs)-alkyl)amino, ((C1-Ce)-
alkyl)-CONH-, di((C4-Csg)-alkyl)aminocarbonyl-, ((C1-Cs)-alkyl)aminocarbonyl-, ((C¢-
Cs)-alkyloxy)carbonyl-, COOH, CONHz, CN, CF3, HoNSO,-, ((C1-Ceg)-alkyl)NHSO,-,
di((C1-Ce)-alkyl)NSO2- and (C1-Ce)-alkyl-SO,-, wherein the phenyl group can be
substituted by one or more identical or different substituents chosen from halogen,
(C4-Cy)-alkyl, CF3 and (C1-C4)-alkyloxy;

R® is chosen from fluorine, OH, oxo, (C1-Cs)-alkyloxy, (C1-Cg)-alkylmercapto, di((C1-
Cs)-alkyl)amino, ((C4-Cg)-alkyl)-CONH-, di((C1-Cg)-alkyl)aminocarbonyl-, ((C-Ce)-
alkyloxy)carbonyl-, COOH, CONH,, CN and CF3;

R’ is chosen from halogen, (C1-C¢)-alkyl, (C1-C¢)-alkyloxy-(C4-Cs)-alkyl-, OH, (C1-Cg)-
alkyloxy which can be substituted by one or more fluorine atoms, (C1-C3)-
alkylenedioxy which can be substituted by one or more fluorine atoms, (C4-Cg)-
alkylmercapto, NH,, (C4-Cs)-alkylamino, di((C4-Cs)-alkyl)amino, ((C4-Ceg)-alkyl)-
CONH-, di((C4-Cg)-alkyl)aminocarbonyl-, ((C1-Ce)-alkyl)aminocarbonyl-, ((C1-Cs)-
alkyloxy)carbonyl-, COOH, CONH,, CN, CF3, SFs, HaNSO»-, ((C1-Ceg)-alkyl)NHSO»-,
di((C1-Cs)-alkyl)NSO,- and (C1-Cg)-alkyl-SOo-;

R® is chosen from halogen, (C4-Cg)-alkyl, (C3-C7)-cycloalkyl-CoHan-, phenyl-CnHaq-,
heteroaryl-C,Ha,-, (C1-Cs)-alkyloxy-(C4-C3)-alkyl-, OH, oxo, (C4-Cg)-alkyloxy which
can be substituted by one or more fluorine atoms, (C1-Cj3)-alkylenedioxy which can
be substituted by one or more fluorine atoms, (C4-Ceg)-alkylmercapto, NH., (C1-Cs)-
alkylamino, di((C4-Cs)-alkyl)amino, ((C4-Cg)-alkyl)-CONH-, di((C4-Ce)-
alkyl)aminocarbonyl-, ((C1-Cg)-alkyl)aminocarbonyl-, ((C1-Ce)-alkyloxy)carbonyl-,
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COOH, CONH,, CN, CF3, SFs, HoNSO,- and (C4-Cg)-alkyl-SO2-, wherein all phenyl
groups and heteroaryl groups can independently of each other be substituted by one
or more identical or different substituents chosen from halogen, (C4-Cs)-alkyl, CF3
and (C¢-C,)-alkyloxy;

R is chosen from hydrogen, (C1-Ce)-alkyl, (C3-C7)-cycloalkyl-CnHan-, phenyl-CoHan-,
heteroaryl-CpHzn-, ((C1-Ce)-alkyl)-CO-, (C3-C7)-cycloalkyl-CnH2,-CO-, phenyl-C,Han-
CO- and heteroaryl-C,H2,-CO-, wherein all phenyl groups and heteroaryl groups can
be substituted by one or more identical or different substituents chosen from halogen,
(C1-C4)-alkyl, CF3 and (C1-C4)-alkyloxy;

R'2 is chosen from hydrogen, (C4-Ce)-alkyl, (C3-C7)-cycloalkyl-CnHzq-, phenyl-CnHzq-,
heteroaryl-CnHz,-, ((C1-Cg)-alkyl)-CO-, (C3-C7)-cycloalkyl-CnH2,-CO-, phenyl-C,H2n-
CO-, heteroaryl-C,Hz,-CO-, ((C4-Cs)-alkyl)-O-CO- and phenyl-CyH2,-O-CO-, wherein
all phenyl groups and heteroaryl groups can be substituted by one or more identical
or different substituents chosen from halogen, (C1-Cy)-alkyl, CF3 and (C+-Cj)-
alkyloxy;

R'3 is chosen from hydrogen, (C1-C4)-alkyl and phenyl-C,Ha,-, wherein the phenyl
group can be substituted by one or more identical or different substituents chosen
from halogen, (C4-Ca)-alkyl, CF3 and (C1-C4)-alkyloxy, where all groups R'® are
independent of each other and can be identical or different;

heteroaryl is a 5-membered to 10-membered, monocyclic or bicyclic aromatic group
which contains one or more identical or different hetero ring members chosen from
N, NR™ Oand S;

nis 0, 1, 2 or 3, where all numbers n are independent of each other and can be
identical or different;
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in any of its stereoisomeric forms or a mixture of sterecisomeric forms in any ratio, or
a physiologically acceptable salt thereof, for the manufacture of a medicament for the

stimulation of the expression of endothelial NO synthase.

14. The use of a compound as defined in claim 13 or a physiologically acceptable
salt thereof, for the manufacture of a medicament for the treatment of cardiovascular
diseases, stable or unstable angina pectoris, coronary heart disease, coronary artery
disease, Prinzmetal angina, acute coronary syndrome, cardiac insufficiency, heart
failure, myocardial infarction, stroke, thrombosis, peripheral artery occlusive disease,
endothelial dysfunction, atherosclerosis, restenosis, endothel damage after PTCA,
hypertension, essential hypertension, pulmonary hypertension, secondary
hypertension, renovascular hypertension, chronic glomerulonephritis, erectile
dysfunction, ventricular arrhythmia, diabetes, diabetes complications, nephropathy,
retinopathy, angiogenesis, asthma bronchiale, chronic renal failure, cirrhosis of the
liver, osteoporosis, restricted memory performance or a restricted ability to learn, or
for the lowering of cardiovascular risk of postmenopausal women or after intake of

contraceptives.

15. The use as claimed in any of claims 13 to 14, wherein in the compound of the
formula la or a physiologically acceptable salt thereof

A is chosen from -CH,-CH»-CHz- and -Y-CH,-CHa- wherein all CH; groups can be
substituted by one or more identical or different substituents R*, and wherein Y is
chosen from O, S and NR'! and Y is bonded to the group Het;

Het is chosen from pyridinediyl and thiazolediyl which can all be substituted by one or
more identical or different substituents R>;

X is a direct bond.

16. The use as claimed in any of claims 13 to 14, wherein the compound of the
formula la is a compound of the formula | as defined in any of claims 1 to 9 or a
physiologically acceptable salt thereof.



