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WO 2007/000246 PCT/EP2006/005706 Heteroaryl-substituted amides
comprising a saturated linker group, and their use as pharmaceuticals
WO e peesHat invention relates to N-alkylamides of the formulaPTT/AE006/005706
R3,~X~Het A,NAR1 1 R2 in which A, Het, X, R1, R2 and R3 have the
meanings indicated below, which modulate the transcription of
endothelial nitric oxide (NO) synthase and are valuable 10 _
pharmacologically active compounds. Specifically, the compounds of the
Heterdarphslaostneguinindbe exnieasing of saapiaimmradgibaialdNg their use as
synthase and can be applied in conditions in which an increased
pharmg\;/;s £&bh of said enzyme or an increased NO level or the
normalization of a decreased NO level is desired. The invention further
relates to processes for the preparation of compounds of the 15 formula
The PSS YT F R e SSRECRIA B G RRTAIR o 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 variouzﬁzeases including cardiovascular disorders such as
atherdisclerosi.thr osjs, coronary artery disease, hypertension and
Grdiac iHﬁhfficie@y, for%xample. 20 Endothelial NO synthase (eNOS,
NOS-IIl) belongs t@%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
_ ' SRSt o P : ¢
T35 i ol s e e AR

moduigie tha dtansermiianafsenceisiaiseiticandde (i siatassantiawe ivaluabie
pharm%%&%@ﬁéas@*‘é{ém@%ﬁ{m8§¥@ﬁézﬁ8mi,cﬁlé%l%ﬂﬂ%m@£& ﬁ’ié*\&%mta |

transcriptional and at the post-transcriptional level. Efizyme already
upregulatey Ihe eI ETPIERASeR0!
applied in conditions in which an increased expression of said enzyme or an

increased NO level or the normalization of a decreased NO ievel is desired. The

Y20y nos endothelial NO synthase and zan be

invention further relates to processes for the preparation of compounds of the
formula [, to phammaceutical compositions comprising them, 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 diseaée, hypertension and cardiac insufficiency, for example. |

Endothelial NO synthase (eNCS, NOS-Itf) 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 celis.

Endothelial NO synthase is subject to physiclogical and pathophysiological regulation
both at the transcriptional and at the post-transcriptional level. Enzyme already
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2 present in the endothelium may undergo calcium-dependent and

calcium- independent activation through phosphorylation of specific
WhHkEWaHds, but also by direct interactions with specific protRIBEP2006/005706

Stimulators of this, usually transient, NO release are extracellular

arginine, 17)3-estrogen and the mecghanical stimulus exerted 5 on the

lumina) surface of the endothelium by the blood flow (shear stress). The

latter additionally leads to regulation of eNOS at the transcriptional level.

present huthd@ndatirailen SespaiatietgCisicReacspR IO 24Diweare
ind aale %10 oﬁtaién a t_arke irg‘;ﬁr)eage in. eNOS ¥Rme%r‘r1: of exercise trainin?
indepeQh AL P Le i P RS REORESAR Ot TRERIIAMID YRdRe DU also by
direct intexadetionsanitiespestifitapsoiéptionatilenehis relehmii inyhahheamabnt, NO
been upambhiguously. proven., Thus, for example, administration of a high
release gl SR RGBT Ly TS CRG R s SOERRRRIPIMUILS Sherted
on the gﬂﬁm?ﬂugag@?ﬁm?f“ﬁ@mﬁ'ﬁw?@ @@éﬁwwﬁ@i@@g@@géﬁﬁﬁe latter
... di e. n ther han e significance of the upregulation of the
At S Arf RO LA LA DA B AP FAUBCTRSP R SR o
exampl)@ethal ¢haip(QiecliReserantr st SN work msladiashiBmbioharked
._____ simvastatin can be attributed, besides .to theﬁ;ie%i]d lowering, alsq in part to
increask, i BRGS0 RO Sl reeliire 08 AR B BTSSP B Nea, Stress
associdteddh8mwWitBA 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

Whethéneeguidtion ttdhdapestesamapiptitoalieess (it arittinirsAasaist been
B Ty e I o
followegdsy-tratysariptimsiahinmaphavismendie e Snegtiaiumadzserdesly
vasoreJEBSHARRE INTREICL oy epecily i cardovasculr
disorders it is possible for a dysfunction of this type in the
On the other hand, the significance of the upregulation of the eNOS protein is
scientifically accepted. Thus, there are findings which show that the protective
properties of the HMG-CoA reductase inhibitor simvastatin can be attributed, 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 singie
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 95 (1588) 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 bicactive 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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30 endothelium lining the blood vessels to lead to a deficiency of

bioactive NO, which is manifested as the disorder progresses in the form
Wptihedaddable pathophysiological and morphological chang@®@ETTERES)6/005706

critical steps in early atherogenesis are speeded WO 2007/000246

PCT/CEP2006/005706 3 up by a degrease in endothelial NO release,

such as, for example, the oxidation of low density lipoproteins, the

recruitment and deposition of monocytes in the intima of vessels, and

up by thesprelifesatiamabimiinal m}l&ee@gesgquﬁrx@ firadRarAPRNERIS dxiistion of
formation of s on the,insid blood vessels which may in
fow de % ;% %1 ﬁg

WURAPEOHRIRG S ERRHAEGH PR SRS OB, TPRARARS M the intima of
vesseiéear!iﬂﬂ%Ipr&ﬁf&rﬁt&imdﬂiﬁtifﬂ!ﬂmlgﬂd wuﬁéﬁﬂéﬁé@r ioratieariyBitesis is the

Since endaqthe Iso vasodilator, a decrease
formatfl P REHER ) BRI C e e BSSRe M Riag, HEva 1 lead,
througlméemendeﬁmlsh faetehaz&uaeefwthara)fgﬁh@kmd dasl@ mhhendivthelial NO

ther | ch to the treatment of these _disorders must
releas S R S RO Al e SR FOAGMEIRL NO is also o
vasodi@ftdqtlaeil@d:ﬂ&@seeﬁmeesf(ﬂ'e@mﬂm alsfdeadpatimoptawhiibraadion may, as
Vitro p overe SS|on of NO ‘%vnthase in reV|oust damaged vessels

an indgpendent oKL, GRdrs MRS SXgrsLd F1888sses and are thus
evidence of the correctness of thls approach (Varenne et al., 15 Hum.
11 132 me low,molec weight co ounds
The aﬁmch Eﬁg(fg e"‘f Fﬁg? ea gﬁ%@? etf%%?t{‘(?ﬁ% Bgégﬁwon
accorchrrgi;ehpr&smmmptcﬂisslohamnﬂleeétﬁwwrmd?eaﬂneg shatioadethalial NO
expres%l'rtﬁ"’f‘d(\éeﬁee 12 %EE llmgﬁtgefmehfﬁ\ fé”%ﬁ en%Ow Ieh e%’%éﬁ’?ﬂgﬁ@’é’%fm{ NO

INncrease in e VNG A 5 e B view
synthasigléngffestioushtisniagsdvesbstarmesirhage abieitdscontizaabotidatescribed

e f thi |caI nproblem tic, dose.
proces e I e A e S B RBR B Ve et .
Hum. dereTie 1hiBR6R 48@%gents which influence the organization of the

actin cytoskeleton for increasing eNOS in endothelial cells and for 25 the

therapy of various disorders such as, for example, strokes or pulmonary
Some lparelssidavwaigit tomposndsdidaithgin seddiiiwag, ohagHmadnip a direct

effect Hﬂ%ﬁéé%n%%ﬁgﬁé#EL!‘:?E%%&%@%?Q#BFS%%‘B&B& RBERYARre. For the

endothelial NO synthase, i
statins, as has already been mentioned it has been possible to show such 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, if is unclear how far use of this effect can be
made in a toxicologically unproblematic dose. Liao et al. claim in WO 89/47153 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 02/064148, WO 02/064545,
WO 02/064546, WO 02/064565, WO 2004/014368, WO 2004/014372 and WO
2004/014842. Certain friaza- and tetraaza-anthracenedione derivatives which
upregulate the expression of endothelial NO synthase have been described in WO
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particular N-cycloalkyl amides in which the cycloalkyl ring is fused to a
~ benzenering or a heteroaromatic ring, have been described in WO
WO200640028¢ WO 02/064545, 30 WO 02/064546, WO 02/064565 1R 006/005706
2004/014369, WO 2004/014372 and WO 2004/014842. Certain triaza-
and tetraaza-anthracenedione derivafives which upregulate the
expression of endothelial NO synthase have been described in WO WO
2007/000246 PCT/EP2006/005706 4 2004/094425. There still exists a

2004/0%RREL B THERS £ AR BAKNE MUAYCH LRSI, B o BXRIE SARth A pregulate the

endothelial NO synthase and have a favorable property profile and are

expresgiah PheMRINRiRIR S breR I hruRt dfvereRkeatyprafilgsand are

useful ab preseieiesisicarRAarentisenss ohsaldandasutliciency. or
example. 5 Surprisingly it has now been found that the compounds of
*Yrﬁ;%‘?flﬁ

atheroggl 1£AropE freasmetcrsiaptpauficikasindrisremple.
Surprisiyiiasea0 a sviastiauensinHdaiRe oRSAH@ S IRSSMRIRSRIONPE

S, and are useful for the treatment of various diseases such as the
i

NO
moduIGIRrR Bh R LiATEVREPLRAIBRIE SN S GBAS,BUR S RATER RS Stmulate,

or upréfeRrRpansaskpehitdaUROBA A mrdyReaidianerbesitibdPof various
2004-2@289%c0m%{3unds are described whijch inhibit the synthesis of

diseassg RGH S0 SARMNRERE CAHPIESBHIFE FESIFERTBrachidonic acid and

which contain a substituted central benzene ring or pyridine ring. The

.central ring garries,a heterocyclic group, which in the case of a central
Certay O LTSGR SRS ook B oA G R b e on
descrilsgicinraPvaiiety 282890 iodhmoase © baecaaliahbadidinRHMGHBRERE Y nthesis

in the 2-positign, Said further gr C ong others, be an . .

o 201 eI VRSHG 250 T Lot SRR e AR P aAe which
contaimxosultiatiodlepngrailme mrare uirsybstiytiiir eapyTiei dantril 8rYBarries a
which are linked tp the central ring via gn alkylo roup. Compounds of

neeroffi5 16,1 R ST O e A B ST, COmBEH R el .
positiowhardcariethdramokoprofdbgrads trikbie réd vavietd) whid in the case of a central
pyridine ring is present in the 2-position. Said further group can, among others, be an
unsubstituted imidazolin-2-on-1-yi group, which is assumed to mean a 2-
oxoimidazolin-1-yl group, or an unsubstituted 2-oxcpyrrolidin-1-yi group which are
linked to the central ring via an alkyloxy group. Compounds of the formula |, in which
R' and R? together with the N-CO group which carries them form & group of the
formula

0
—N

O

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-iscindol-2-yl group, are described in a number
of documents including DE 1813471, GB 1341375, US 5190589, US 5547972 and



B¢

25 i.e. compounds in which the group -N(R2)-CO-R' is a phthalimido
group which group is also designated as 1,3-dioxoisoindol-2-yi group or
1,3-dioxo-1,3-dihydroisoindol-2- yl group or
1,3-dioxo-2,3-dihydro-IH-isoindol-2-yl group, are described in a number
of documents including DE 191347%, GB 1341375, US 5190589, US
5547972 and 5 Lipinski et al., J. Med. Chem. 29 (1986) 2154. Such
phthalimido compounds commonly are intermediates in the synthesis of

LipinskitgbabsgdeMrmd £1apo RRIS1ERERRIT. duamiptiyatinpidd darostngnthe
igl: ian: r t 1 amino compounds. 51In, ,
ComT e tho s reeo R THS SORBRUALR comatning
an amingegeeiie diif a/usiers HedAare! tepetion wihatieepib0tghimpmbishsuch
amino RHBFHHRRM, do not form a ring. For example, In US 5292732
1-{Z2-acytaminoeth lip rot descr _~ hichry 1 Y"ea arG tJG9411UC1.t
wfll(:91 are intermediates in the synthesis of monoamine oxidase

In other BBRHRERY ERIRMY %‘ﬁ’&in' d8 5 e ' ibed |
) 4-(w-acylaminoalkyl)iso az%gﬂes at}gerﬂég%%%i@ @%Tcﬁo%ﬁti 3[1%@%%?5’?86 I

which RariitdsSivdoaatiigiatithdhe el gmomptedicbatyisn 365664 B a
ring. FoReYamilecilictsplemi-l 2 4-axagliazales.arg described which exhibjt .

. anticonvulsant activity. Certai 3-c§anqpyri"ét|'ﬁ’é‘§' \K/Hi‘élﬁ?:é’r'r‘flﬁ SUHIIEL WG
are !ﬂtesﬁséf@%ﬁﬁmme&m&é&weﬁmmne/wﬁawinhjmﬂq@wnolopyrazmes.
in JP 4A2988HN0: 3&5‘@%—?‘? r in.the 2-position and a

pyridin_—4-y?%<roup or ﬁéi@%%&u Sti ugttra%d%%gecﬁi/tf%rovdﬁlﬁ?‘tﬁ&%ﬁ
analgesipasiibhsvel whittyetitanchanitiofuraottiy dotiitinhiusspesszss 3-(2-
acylamifBBROHNSIS REHYe {osmula L i wBiEh 4l LR W22 the
y. nitrogglr’i at%[n g%vfn%%é%%éﬁ%ﬂ% E’)?ﬁ% g%%l%%eat%é? iseé(% idinyl
anticonyyHsgpt amivite-pestabn Tavrnopyrigioes Whinh wdrichas oxtzstikyieshing)
aminoa !%E@Q g , 2l [ gﬁ [ .ridin-4; | which is
aftached to thgﬂ%ﬁpo i'ti%gr:]%_ t e!% r%?r?;}c# Ir%t)%dga%b?ggéﬁ?%@ﬁ&?ﬁiz is

acyloxyaleriege 9 il theckinasitirnargnd raenyidin sipytigraup carardabioieg
substitutad Aoul HPREIS daridd B 200024 A stimulatin
. . effegtsf?%ﬁ(abse kﬁown com%ounds%%ﬁ?%‘rﬁrg% a Ilbéncﬁ%e ‘85%’?3&.%‘{.%8#@
includingnibe gheciic comnerusiasd theifcmeus e whathénisothe group
NH-CHz-CH> the _nitrogen atom of which is attached to the group Het, Het is a
pyridi.nyi 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
S-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.

Summary

According to a first aspect, there is provided a compound of the formula |,



5 diseases which is based on such effect, has not yet been described.
Summary According to a first aspect, there is provided a compound of
the formula I, 5a O R3JXNHe, t A, NXR1 R2 in which A is chosen from
-CH2-CHZ-CHZ- and -Y-CH27CH2- wherein Y is chosen from 0 and NH
and Y is bonded to the group Het3det is a pyridinedlyl or thiazoledlyl
group which can all be substituted by one or more identical or different
substituents R6; X Is a direct bond; R1 and R2, together with the N-CO
group which carries them, form a saturated or unsaturated, monocyclic
4-meplieredi7- bered ring which, in addition to the ring nitrogen
atdm beinidgsart df the NECO grouxj can contain one further hetero ring
member chosen f6m NR12, 0 and S, wherein the ring formed by R" and
R2 and the N-CO group which carries them can be substituted by one or
more identical or different substituents Rs; R3 is phenyl which can be

In whighstituted by one or more identical or different substituents which are

A isFRSEh i BRIoBRRARL G0 Aloki BH L halliorid Bited 19l and

. y can be substituted by one or more fluorine
NH gignYds (eondediodivg Breafib, (C'-c4)-alkylamino,
di((C1-C4)-alkyl)amino, CONH2, ON, CF3 and (C1-C4)-alkyl-SOr; R5 is

chosen from halogen, (C1- 4-% d 1R8I %Q B #08he or more
He’fc&imﬁ i a‘ﬁ(ﬁﬁ Qg?éé:?s&)c %ﬁrg%: !Ia%ds% -@%?—a - in any
idertititicos ifeotsdmeridiiornis BT a mixture of stereoisomeric forms in any
ratio, or a physiologically acceptable salt thereof. 5b

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 T-membered ring which, in addition 10 the
ring nitrogen atorn being part of the N-CO group, can contain one further hetero ring
. member chosen from NR'2, 0 and S, wherain the ring formed by R* and R® and the
N-CO graup‘ which carries them can be substifuted by one or more identical or

different substituents R%;

| R? is phenyl which can be substituted by one or more identical or different
subsiituents which are choesen from haiogén, {C1~Ca)-alkyl, (C1-Cy)-alkyloxy-{C4-Ca)-
alkyl-, (C1-Ca)-alkyloxy which can be substituted by one or more flucrine atoms, (C1-
Cq)-alkylmercapto, (C4-Ca)-alkylamino, di{{C1-Ca)-alkyhyamino, CONHa, CN, CF3 and
(C4-Ca)-alkyl-80,-,

RS is chosen from halogen, (C1-Ca)-alkyl and CFa;

R® is chosen from (C1-Cq)-alkyl and oxo;
R'2is chosen from H and (C4-Ca}-alkyl-;

in any of its stereoisomeric forms or & midure of stereoisomeric forms in any ratio, or

a physiologically acceptable salt thereof.



According to a second aspect, there is provided a process for the
preparation of a compound as defined above, or a physiologically
acceptable salt thereof, in which A is -Y-CH2-CH2- (compound of
formula Ib), comprising reacting a compound of the formula IV and a
compound of the formulaV,n 11L~H,JRIVI20 R3~X'HetHR
RzXtiHet Y,’, NR RZ IV Ib wherein#tet, X, Y, R, R2 and R3 are defined
as above and, in addition, any functional groups can be present in
protected form or in the form of precursor groups, and L'is a

A nu§Jeo hilically substitutable leaving group. According to a third aspect,

CORSIRYID ATRANY BBRGSEUNE BRI BIMddeshBREoseSs ftyielpgealption of a

congmnapdadaiséit¢besboffopse as a pharmaceutical. According to a
fourth aspect, there is provided a pharmaceutical composition,
a plysivlpaisally areemieteseldbena R ubicha BoMtitndds desmpduatafe
forrikglly, SoRRYRIRIP sicRiin @ aceRiBbIR Sk therast BNy aRb e macsIlicAYine
farm%faceptable carrier. According to a fifth aspect, there is provided the use
of'a ¢compound as defined above, or a physiologically acceptable salt
thereof, for the manufacture of a medicament for the treatment of
cardiovascular diseases, stalle or unstable angina pectoris, coronary

heart disease, cotonary arteryjdisease, Prinzmetal angina, acute
coronary syndran : G ficiegcy, heart failure, myocardial
infarction, 5¢ stroke, thromnjQosis, peripheral artery occlusive disegse,

1,-#Qdotheiral dysfunction, atferosclerosis, res}f(-yx{sis, gndoth dajhge

R aftéteP|CA Hhypeftension, essential * R Het N R’
| R
v
Ib

wherein Het, X, Y, R", R? and R® are defined as above 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.

According to a third aspect, there is provided a compound as defined above, or a
physiclogically acceptable salt thereof, for use as a pharmaceutical.

According to a fourth aspect, there is provided a pharmaceutical composition,
comprising an effective dose of at least one compound as defined above and/or a
physiologically acceptable salt thereof, and a pharrnaceutically acceptable carrier.

According to a fifth aspect, there is provided the use of a compound as defined
above, 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,
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hypertension, pulmonary hypertension, secondary hypertension,
renovascular hypertension, chronic glomerulonephritis, erectile
dysfunction, ventricular 5 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 postmenopa@%al women or after intake of
contraceptives. 10 One embodiment of the present disclosure is a
compound of the formula I, O R3iXI\ Het" A,~ NAR1 1 RZ WO

stroke 2003000214 6 eGP GHtEA0bCOGshrindidraks) endbtissliafrdysfunction,
- - - -CH2- - Y- : ' : § ;

Bt T oy e B A o A e

hypertgRgios \pirananisWRESEM$em BesraHaNMRIRAIRNYIE bengvase tlas

hyperts@mﬂﬁsrﬁmé igg@%m%n@gmi@_,g&-é?m? @@;ﬁ_gnmﬁ{&ﬁ%l@i@ﬁ%aﬁc
roup wnicn co INS one Oor two (dentical Qr al ent netero rin

ary R SR a S IR EI L NI S28 0 CeRMEORAIT (e atituted
angiog&;ngafe,msmhmne iclomtatab @, differeiotrenis failenss ﬁﬁhgx@ié(déthlmdﬁm,from
osteofd UGSt RSk EI AN hﬂ#ﬁ%%}%? A09EHEEWILRIRG N-EO-QrQ Ry

which carries them, form’a 4-membered to 10-membered, ’monocyclic or

the lowseingief sarcligwaserlansisk AiRESIMGIRNaNSH BRmRIh o1 9fts ialwyof

contraBépeiges. atom being part of the N-CO group, can contain one or two
further hetero ring members chosen from N, NR92, O, S, SO and SO2
which can be identical or different, with the proviso that two ring

One emporiarihBhitRP SRIRIE gisslaser alfPSeD earAB Yl deBntia |

adjacent ring positions, wherein the ring formed by R1
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and R2 and the N-CO group which carries them can be substituted by
one or more 20 identical or different substituents R8; R3 is chosen from
wopleetigéong@phthalenyl and heteroaryl which can all be substit@wed/sry@esosyos

or more identical or different substituents chosen from halogen,
(C,-C4)-alkyl, (C,-C4)-alkyloxy-(C,-g2)-alkyl-, OH, (C,-C4)-alkyloxy
which can be substituted by one 25 or more fluorine atoms,
(C,-C2)-alkylenedioxy which can be substituted by one or more fluorine
atoms, (C,-C4)-alkylmercapto, NH2, (C,-C4)-alkylamino, di((C1-C4)-
alkyl)amino, ((C1-C4)-alkyl)-CONH-, di((C,-C4)-alkyl)aminocarbonyl-,

in whichc1-c4)- alkyl)aminocarbonyl-, ((C,-C4)-alkyloxy)carbonyl-, COOH,

A is ch&ENBnCNHZESHH2NID2e ppc(G,-GialiaE 02 H30 RAds&RoNerH,
from (C1- C4£|a|k yl and fluorlne WO 2007/000246 PCT/EP2006/00570§

groups 7:@35% SHBS WWH&?G&(—:‘W :@9;’@ ASIWE or different substituents R
whereifGt-e4haleronyrtCDCE) AYNROHh A8 YCd)h sHYRINEREC B R B9et:

substituted by one or more fluorine atoms, (Cs-C4)- alkylmercapto, NH2,
(C7-C4)-alkylamino, di((Ci-C4)-alkyl)amino, ((C'-C4)-alkyl)- CONH-,

Het is ﬁﬁ(@éﬁ@k@@ﬁﬁ@ﬁ%ﬁ@@ﬁ risAde-nlledirpne e Whitle cothms one
alkyl oxy)carb %% OH, CONH2, CN, CE3 and (C1-C4)-alkyl-SO2-;

or two ig@nucd KL RIGER e peryaRss GeeserjejR bRk Cnfdznd S and
which qdnewls@bstantemsgemﬁr@ﬂb@ndédheﬁ)@@Ws&?@tﬁbﬁte@i

0x0, (C1-C4)-alkyioxy which can be substituted by one or more fluorine
atoms, (Ct-C2)-alkylenedioxy which can 10 be substituted by one or

X is chosere flipwor indisdatisotdi-CH-alyame gapto, NH2, (Ci-C4)- alkylamino,
di((C,-C4)-alkyl)amino, ((C'-C4)-alkyl)-CONH-, di((C1-C4)-
alkyl)aminocarbonyl-, ((CB-C4)-alkyl)aminocarbonyl-,

R and (RE 54} tiky With) taebRgis) @?@@Wﬁi@i\&ﬁﬁ&l\tiﬁﬁﬁ,wﬁm&@%ﬂéﬁ%ered t

1-C4)-alkyl- SO erel all oups heteroar
10-mer g R o BV el PGSR L1 FRYCARH n acliion
to the ndgmlmlgmcmmm9$mmsmmmdmlcgamdﬁaﬁ%@@h two

further ﬁgc%(%d%&%csnecﬁ lkyl?‘nc}/Sen f'ro%hRﬁwéﬁg,nb?@,r nan(g%(g;' &;ﬁ'ﬂéﬁ' can be

identical or different, w&th thﬂ provrso that two ring members from the series O, §, SO

, and

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 phenyi, naphthalenyl and heteroaryl which can all be substituted
by one or more identical or different substituents chosen from halogen, (C+-C4)-alkyl,
(C1-Cay-alkyloxy-(C1-Cy)-alkyl-, OH, (C1-Cs}-alkyloxy which can be substituted by one
or more fluorine atoms, (C1-Cp)-alkylenedioxy which can be substituted by one or
more fluorine atoms, {C1-Cy)-alkylmercapto, NH,, (C+-Cy)-alkylamino, di{(C4-Cs)-
alkylyamino, ((C1-Ca)-alkyl}-CONH-, di{(C1-Cy)-alkyl)aminocarbonyl-, ((C+-Cy)-
alkylaminocarbonyl-, {{C1-C4)-alkyloxy)carbonyl-, COOH, CONH;, CN, CF3;, HoNSO»-
and (Cq-Ca)-alkkyl-S0,-;

R* is chosen from (C1-C4)-alkyl and fluorine;
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20 R12 is chosen from hydrogen, (C'-C4)-alkyl,
(C3-C7)-cycloalkyl-CnH2n-, phenyl-CnH2n-, heteroaryl-CnH2n-,

wd (@Bdrorrlkyl)-CO-, (C3-C7)-cycloalkyl-CnH2n-CO-, phenyl-fgi¥io6/005766
CO-, heteroaryl-CnH2n-CO-, ((Ci-C4)-alkyl)-O-CO- and
phenyl-CnH2n-O-CO-, wherein all phenyl groups and heteroaryl groups
can be substituted by one or more identical or different substituents
chosen from halogen, (Ci-C4)-alkyl, CF3 and (C1-C4) 25 alkyloxy; R13 is

e S A AR A . e
alkyioxwﬁatﬁherm@ bRcudstitelachblogba, gCmas)fiukyine Bpars] (C1-Ca)-
Iyl
Al B R b o o
CONHg RiErofimtaliy baminasarbenyis ﬁ@mﬁe}@ikmﬂ@mmmmhndca Ca)-

h n tw r hetero ring
aiky!ox%ggh%%hg@é?ﬁo%%ﬁhgsﬂ banés 5 r:&lg?)é Q}% whefé all

numbers n are independent of each other and can be identical or

s oI ROl ABIGLHS Risieafsamiedoms e amidyrealsiergnisapeds,

forms in any ratio, or phyS|oIog|caIIy accepta le salt ther&of

hetef%ﬂdvhdéf&rrhdhné’g}ﬁjﬁvlme@malwm@rb@m Lih-auﬁstrtﬁt'édow which
can beZASEMITLINPdnd RGO AR JaSHY Qe 2OXUINdRARlN %Pcan

if simultaneously the group R3-X-Het- is a group 0 the formula

be subgfifHigHieK BResBTAAE met@mﬁp(%m@nha&tm@rmmoWA K 1-Ca)-
alky!an@iﬂ@w@m%mﬁﬁm mmmwmﬁm Refidinecing, and in

which R90 is chosen from imidazol-1-yl, isoxazol-5-yl, isothiazol- -5-y,

alkyamPOCATESAN L oy AN ARG 3 §rwhiehaliargearbony-,
COOHSUBNHEETRY H, Ganadiol-andhick ceaiba %@%‘Wﬁé’r&lﬁhﬁl phenyl groups

ridine ring by up to four substituents chosen from (C1-C4)- Idy
and he P%ﬂi _%rﬁwgﬁ&an independently of each other be substitute by one or mors
identical or different substituents chosen from halogen, (C4-Cy)-alkyl, CF3 and (C;-

Ca)-alkyloxy;
R is chosen from nydrogen, (C4-Ca)-alky! and ((C+-Cy)-alkyl)-CO-;

R'?is chosen from hydrogen, (C+-Ca)-alkyl, (Ca-Cr)-cycloalkyl-CyuHzn-, phenyl-CniHan-,
heteroaryl-CnHan-, ((C1-C4)-alkyl)-CO-, (C3-Cr)-cycloalikyl-CoHan-CO-, phenyl-ChiHa-
CO-, heteroaryl-CHan-CO-, ((C1-C4)-alkyl}-O-CO- and phenyl-CpHan-0-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 (C1-Cg)-
alkyloxy;

R is chosen from hydrogen, (C+-Ca)-alkyl and phenyl-CoHzq-, wherein the phenyl
group can be substituted by one or more identical or different substituents chosen
from halogen, (C+-Cs)-alkyl, CF3 and (C+-Cy)-alkyloxy, where all groups R*® are
independent of each other and can be identical or different;
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and halogen; and provided that the group -N(R2)-CO-R1 cannot be a

1,3-dioxoisoindol-2-yl group of the formula 25 -N 09 in which the bond

wwievhigiz4he group is connected to the group A is depicted byding:di6s/005706
starting at the nitrogen atom. 5 Another embodiment of the present

disclosure is the use of a compoundf the formulala 0 R3iAN

Het7A\NNnR la RZ in which 10 A is chosen from -CH2-CH2-,

-CH2-CH2-CH2- and -Y-CH2-CH2- wherein all CH2 groups can be
e e S R KL iV bAa o f Q raih
contaipgepngetiehiBrasdaantisalondifpeatihater dpgienemhssgichosen from N,
NR' @rgmate group which 15 contains one or more identical or different

hetero ring members chosen from N, NR13, 0 and S and which can be

substituted by one or more identical or different substituents R5; X is
n is 0, AheseninsReaAliteBRRg iR ifich b AR GRsRIkHD, YRGS
. . absent 20 and in this case the phenyl, naphthalenyl or heteroaryl group
identica HedifRIBg%he group R3 is fused to the group Het; R1 and R2 are

independently of each other chosen from (C,-C,0)-alkyl, (C3-C,0)-
. alkenyl, (C3-Clo)-alkynyl, (C3-C,0)-cycloalkyl-CnH2n-, phenyl-CnH2n-,
N any 93 FRRGEFREYEXTHORN A AHISHRSIC SIIROIBAMRICIATIS My diisnatio, of
a physRsidBiEMgeIbcHpRIBIE Yt grRrsH(C1-CLo)-alkyl, (C3-Clo)-cycloalkyl,
(C3-C,0)-alkenyl and (C3-C1lo)-alkynyl can

provided that the group -N{(R*-CO-R' cannot be an unsubstituted Z2-oxopyrrolidin-1{-yi

group or an unsubstituted Z-oxoimidazolin-1-yi group if simultaneously the group
R3-X-Het- is a group of the formula

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-yi, 1,2 4-triazol-1-yl, pyrazin-2-yl and pyrazol-
3-yl which can all be substituted by (C+-Cy4)-alkyt, and which can be substituted in the
pyridine ring by up to four substituents chosen from (C+-Ca)-alkyl, (C1-Cq)-alkyioxy
and haiogen;

and provided that the group -N(R%)-CO-R" cannot be a 1,3-dioxoisoindol-2-yi group of
the formula
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all be substituted by one or more identical or different substituents R6,
and the groups C"H2n can all be substituted by one or more identical or
different substituents chosen from fluorine and (C1-C4)-alkyl, and all
phenyl, naphthalenyl and heteroaryl groups WO 2007/000246
PCT/EP2006/005706 10 can mdepgndently of each other be substituted
by one or more identical or different” substituents R7, or R1 and R2,
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 5 addition to the ring nitrogen atom being part of the N-CO

in whiclytbahaenth derwdiichibeogroup fsrasenmetied tinthegnogy Acisadepidtetby the

02 which can be identical or different, with the

line s@h&n@éﬁt&?ﬂ%l woTing mgerﬁnbers from the series 0, S, SO and S02 cannot

be present in adjacent ring positions, wherein the ring formed by R1 and

oo I SR T T A o

the formualshigalenyl and heteroaryl which can all be substituted by one or more
identical or differentgubstituents chosen from halogen, (Ci-C6)-alkyl,
(C1-C6)- alkyloxy (c;u C6)-alkyl-, OH, (C1-C6)-alkyloxy which can be

abs’ﬁtuted,b more fluorlpe atoms, (C1-C3)-alkylenedioxy

which cEfloe suqstltute% by one or 'fhore fluorine atoms,
(C1-C6)- aIkyImeRapto NH2, (C,-C6)-alkylamino, di((C1-C6)-
alkyl)amino, ((C1-C6)-alkyl)-CONH-, ((C1-C6)-alkyl)-SO2NH-,
di((C1-C6)- alkyl)aminocarbonyl-, ((Cl-C6)-aIkyI)aminocarbonyI-,

in whici(C1-C6)- alkyloxy)carbonyl- COOH, CONH2, ON, CF3,

o BRI W R Rty

groups Bénmhc tmmi 2 dﬁnﬁéi?idwtsdgl@?ﬁ:ﬁﬁléﬂﬂsuxﬁ%ﬁecﬂﬁgg and

whereif 1 i ERSRERTINE e A N RS ROREe e SRR s,
(C1-C6)- alkylamlno di((C1-C6)-alkyl)amino, ((C1-C6)- alkyl)-CONH-,

Het is %&Cl CG mlnoc rbo yl- , s‘ lggc%alké@m‘_écarbog I g&é which

comame(@m:ﬁomm)wuml or dsfferent hetero ring members chosen from N, NR*®,
O and S and which can be substituted by one or more identical or different
substituenis Rs;

X is chosen from a direct bond, CHa, O, S, NH and N{(C+-C.)-alkyl), or X is absent
and in this case the phenyl, naphthaienyl or heteroaryl group representing the group
R® is fused to the group Het;

R! and R? are independently of each other chosen from (C4-Cyp)-alkyl, {Cx-Cqp)-
alikenyl, (C3-Cqo)-alkynyl, (C3-Cqo)-cycloalkyl-CrHzn-, phenyl-CoHon-, naphthalenyl-
CnHazqy- and heteroaryl-CyHapn-, and R? can in addition be hydrogen, wherein the
groups (C4-Cip)-alkyl, (C3-Cio)-cycioalkyl, (C3-Cio)-atkenyl and {(C3-Cig)-alkynyl can
all be substituted by cne 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 (C+-Cy)-alkyi, and all phenyl, naphthalenyl and hetercaryl groups
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di((C1-C6)-alkyl)NSO2- and (C1-C6)-alkyl-SO2-, wherein the phenyl

group can be 30 substituted by one or more identical or different
wsnstioents chosen from halogen, (C1-C4)-alkyl, CF3 and pct/EP2006/005706

(C1-C4)-alkyloxy; WO 2007/000246 PCTIEP2006/005706 11 R5 is

chosen from fluorine, OH, oxo, (Ci-q -alkyloxy, (Ci-C6)-alkylmercapto,

di((C1- C6)-alkyl)amino, ((Ci-C6)-alkyl)-CONH-,

di((Ci-C6)- alkyl)aminocarbonyl ((C1-Cb5)- alkyloxy)carbonyl-, COOH,

can 1n&%@ﬁ&r@9‘ﬁ”@a@ﬁ%ﬁe’q Eh% Htg@%fj tﬁg}eqaéﬁ{ | or different

Ci-Cs z;llkyloxy (CI-C3)- aI Cl C6)- alkyloxy which can

S“bSt‘té'@lﬁ%ﬁt ed by one or more quorlne atoms (C1-C3)- alkylenedloxy WhICh
or R' A3 RE W%FW!‘&*?MH@W@ Hﬁcﬁ@ﬁ?ﬁ g
alkylmercapto, NH2, (Ci-C6)-al no di((CT- C5- lEy afrcrjlnrzlﬂo84 membered

to 10- m@p@@eﬂkgnpr@gmpp qqggc{%)samﬁqucgmﬁwated ring which, in
add:tso“@é‘t@é)rﬁﬁlg JRRCAHORNY; rb(ﬁz(aa?@f]tﬂ &ty g@gg%n COHhh one or

ONH2, C SF5 H2NS Ci Cz}@kyl N
two fu@h@@b@@%wgm%{ﬁﬁt@iﬁos‘)’%ﬁ F.iS chEkendrsa- which can

I I
o B L VO R s 0

S0 ang-hBe AR BRMRE NS LA ine RS BiponewgrRifr theding formed by

R’ ancﬁ%d%l@@%?@@ﬁ iRcHRisheanthen lalibied B A% 5D YRe or more
fluoring atoms, (Ci-Cs)- alkylrpercapto NH2, (Ci-C6)- alkylamino,

identicgh gsideftaraésbsibenBifEs)-alkyl)-CONH-, di(C1-C6)-
alkyl)aminocarbonyl-, ((Ci-Cs)- alkyl)amlnocarbonyl-
go Cs -alkyloxy)carbonyl-, COOH, CONH2, CN, CF3, SF5, H2NSO2-
Yisc RE]e e8] ANsS 1R haleny LA BRIFRBrOWBICk RR bR SHbstituted

by on@muﬁér@aaeﬂﬁ@aeaﬂammﬁa%swﬂnb@@h@ﬁm%w%%eﬂf 9LE6)-alkyl,
al ifferent substituents chosen from halogen, (Ci-C

(Crcs& E{?mé é&al&%x RIS 1 HRS RGO GRR, Q@&é@sﬁgmﬁd by one

or mor@%ﬂh@ﬂ&&&y @W@i@@iﬁﬁ}%ﬁ%%&;&?%&ﬁ%%ﬁ%ﬂ%@b y one or

cloalky n henyl-CnH2~

more R BIRLISt - B AT AN e GO IR T BR BfrCo

alkyl)ammtn%(@lc@?@ﬂ?ﬁmw @@-@eﬁnﬁ“@lﬁﬁﬁfﬁw iR e)-

a%kyl)a%%[u mS g& e)-atg(y?gmmo(carggl)\y% y((C?-Fée} -aikyloxy)carbonyi-,

COOH, CONH,, CN CF3, ({(C1-Ce)-alky)NHSO,-, di({C-Ce)-alkyl)NSO»-, HoNSOo-

and {C4-Cg}-alkyl-SO;-;

R* is chosen from {C1-Cg)-alkyl, fluorine and oxo:

R® is chosen from halogen, {C4-Ce)-atkyl, phenyl-C Ha-, (C1-Ce)-alkvioxy-(C1-Ca)-
alkyl-, OH, (C+-Cs)-alkyloxy which can be substituted by one or more fluorine atoms,
(C1-Cg)-alkyimercapio, NH;, (C4-Cg)-alkylamino, di({(C1-Ce}-alkyl)amino, {((C4-Cg)-
alkyl)-CONH-, di({C+-Cg)-alkyl)aminocarbonyl-, ((C;-Ce)-alkyllaminocarbonyl-, ((C+-
Ce)-alkyloxy)carbonyl-, COOH, CONHa, CN, CFa, HaNSO,-, ((C1-Ce)-alkylINHSO,-,
di{(C1-Ce)-alkyl)NSC»- and (C1-Ce)-alkyl-SO,-, wherein the phenyl group can be
substituted by one or more identical or different substituents chosen from haiogen,
(C+-Cy)-alkyl, CF3 and (C,-C4)-alkyloxy;
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30 R12 is chosen from hydrogen, (C1-C5)-alkyl,
(C3-C7)-cycloalkyl-CnH2n-, phenyl-CnH2n-, heteroaryl-CnH2n-,

w ir@bdalkyl)-CO-, (C3- C7) cycloalkyl-CnH2n-CO-, phenyl- galfj,%mgbgfoosms
heteroaryl-CnH2n- CO ((Ci-C6)-alkyl)-O-CO- and phenyl-CnH2n-O-CO-

wherein WO 2007/000246 PCT/EP%QO6/005706 12 all phenyl groups
and heteroaryl groups can be substituted by one or more identical or
different substituents chosen from halogen, (C,-C4)-alkyl, CF3 and

4 lkyl and
R is AR T B e e, Cas Y S o
Ce)- afkﬁﬁkﬂ@iﬁ@nﬂ(&iv&s&ﬁ&ﬁh@bﬂimm@ﬁ@ﬁm@bﬂﬁhﬂm@’bmy ((C4-Cg)-

ficvi x%); a@é&ﬁ%—ylc‘?c ﬁ l§¥b here all groups R93 are
FHyio é([ ependent of ea er a‘h &ﬁtlcal or different; 10 heteroaryl
is a 5-membered to 10- membered monocycllc or blcycllc aromatlc group

7, gl I Cc het
Riis C%sﬂ% 1(&%0@3)(1%2&! ? f)2 re a %r%r@c’ ~Ce)-
alkyloxy wapieh gent b&m@mﬁ@d@www@mw@mn%mdrﬁeréﬁh Dy of

AT S R S e

aikyfm%@@mﬁaﬂéﬁefdBmgehmmgfmﬁ@fdﬁécema@sammwtﬁ@faw@ikyf)
cow:—;syait*?é%%p%ﬁ%% F%%Ié‘?ﬁ&ﬁg f(?&ctts eswggyﬂ?'%c%%%@s-— (C1-Ce)-

stimulation, or a@n’increase in NO level, is or exam

alky? OxbfﬁFafé‘@&%uIQQ%b#o@%n 5PahEroBiesokisNESen aﬁf@m@ebywo%soz-
dl((C1~QE)C N@@&ﬁlgﬁgoﬁot%?_gmw%@sease mentioned above or below

herei in the compounds of the formulae 1 and la any groups,
substltuents hetero ring 25 members, numbers or other features such

% is cREsEY RSAAREHh, F(’é R&,\Bifk S(%%%?}%rﬁ&‘éﬂkgf%‘mn %i@é’ﬁ%—% Han-,

n, etc. can occur severa times, t can all independently of

he{ero%fﬂb’fﬁe“hﬁvé%n?@fﬁﬂ@ﬁ%cﬁ?@ cBlfiflgsQird @ itCeden)-abietomy which
can be'@@ﬂﬁﬁ?\h@ﬁﬁﬂ‘@ﬁﬁg é’ﬂﬁ‘i’cﬁ@%@%ﬁ%%%fetﬁ’ﬂ'@r dt(ff Wﬂ@ﬁ@@mﬁ& which can
be Subgg%%%ebytogea my n%?g %iggge aetorgg |&a:1 O(Es) a?é&i?nercapto NHaz, {C4-Ce)-
alkylamino, di{(C+-Ce}-alkyl)amino, {(C1-Cs)-alkyl)-CONH-, di{{C1-Cg)-
alkyllaminocarbonyi-, ((C1-Ce)-alkyllaminocarbonyl-, {(C4-Ce}-alkyloxy)carbonyl-,
COOH, CONH;z, CN, CF3;, 8F;5, HaNSO,- and (C4-Cg)-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-Cy)-alky!, CFs

and (C1-C4)~8Eky|0xy;

R is chosen from hydrogen, (C1-Cs)-alkyl, (C3-C7)-cycloalkyl-CoHan-, phenyl-CoHan-,
hetercaryl-CqHan-, ((C41-Ce)-atkyl)-CO-, (C3-Cy)-cycloalkyl-CoHpn-CO-, phenyl-CoHan-
CO- and heteroaryi-CyH2+~CO-, wherein all phenyi groups and heteroaryl groups can
be substituted by one or more identical or different substituents chosen from halogen
(C4-Cy)-alkyl, CF3 and (C4-Cy)-alkyloxy;

¥

R is chosen from hydrogen, (C1-Ce)-alkyl, (C3-Cy)-cycioalkyl-CoHan-, phenyl-C Haq-,
heteroaryl-CrHzn-, ((C1-Ce)-alkyl)-CO-, (C3-Cr)-cycloalkyl-CoHan-CO-, phenyl-CotHon-
CO-, hetercaryl-CqH2.-CO-, ((C1-Ce)-alkyl)-O-CO- and phenyl-C,Hy,-0-CO-. wherein
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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
wEsamMmaalkyloxy groups (= WO 2007/000246 PCT/EP2006/0254860d8005706

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

alkyl-substituted amino groups, or \%lgen they are substituted.

Substituted alkyl, alkenyl and alkynyl™groups can be substituted by one

or more, for example one, two, three, four or five, identical or different

' t [ located in any desir ositions. 5 Examples, ..
=l e ST G el B TIgR Wne i scprtioa
or diffenesl sukiiiyetie chismndrenf latsgegro((ps Ospptbply|CBe bty (C1-Cy4)-
afkyioggopentyl, sec-butyl, tert-butyl, neopentyl or 3,3-dimethylbutyl. Alkenyl

roups and alkynyl groups preferably contain one double bond or triple
bond, respectively, which can be present in any desired position of the

13 ; I re. prop-1-enyl, 10, prop-2-enyl
R o O o o ST o e Brgirery
group eRR-ectybstiieth Py ona emyiptedsndiog) dedffeneyi! pubstituanis(chosen
ayh.._but- l~But=3- ex- hex-5-ynyl far ass
from hg]rop icab e,1 t%gpgrgf e’d%lgggea%pégw&gtbla'eﬁé %é%%p%%{nr’g al ej%?g&%%%%@ 1587
indepegsiesas sbeapgIpthrasakpealky igeirsi er diffeneolyl groups and
alkylene groups, such as the methylene group -CH2- and the
polymethylene groups -CH2-CH2- and -CH2-CH2-CH2- occurring in the
heterogigiis A ﬂﬁ@ﬁ‘gﬁ&@‘t@aﬂQﬂ@ﬁéﬁ?@k?@rmmﬁ%gfmmﬁgwqmaﬁc group
e o o ah A ot RereL T et L aE rom
N, NR'mdrbanst §5<ample 20 one, two, three, four or five, 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
nis 0, fydrBen Where 3l e thRiE RIRdITRPeRdsReftapichthan ans can be
identicE2RpaEFLYdth-a substituent, and can, for example, be only one or two in
the case of a CH2 group. Examples of the group CnH2n, in which the
number nis 1, 2, or 3, are 25 -CH2-, -CH2-CH2-, -CH2-CH2-CH2-,

in any o iéGttkortelaEiRdombd BEE Rkt of Sladb R 1HiRe WERFFatio, or
in t_pz%%oup CnH2nis 0 %EPZE%S% the two groups which are attached to

n
2 physiplogicrlly GrreRiabearlc detdhsonRBUiAsE? ofaamedicament 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 fevel, 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 ia any groups, substituents, hetero ring
members, numbers or other features such as, for example, R*, R®, R® R”, R®, R®?
R™, alkyl groups, the number n, etc. can occur several times, they can afl
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

1

the alkyl groups can be identical or different.

Alkyl, alkeny! 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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single bond. Similarly, if the group X is a direct bond, the groups R3 and
Het are directly connected to one another via a single bond. 30

wobampbassof cycloalkyl groups are cyclopropyl, cyclobutyl, cyetapanidenosTos
cyclohexyl, cycloheptyl, cyclooctyl, cyclononyl and cyclodecyl.

Substituted cycloalkyl groups can V)(Q 2007/000246
PCT/EP2006/005706 14 be substituted by one or more, for example
one, two, three, four or five, identical or different substituents which can

alkoxy BRJGG86d BROLEeFFSE b6 Igﬁﬁﬁw%faﬁ}k Nelhstituted

LROR,
Specified substituents, all cycloatkyl groups can-also carry one or more,

amino epuRBnaiwbpe they, areduTstivgedyvS Udelidaralinfeadtrny! and alkynyl
groups(Ear8-allnd i fUBIHHS S ofAh 8 MRl M IMESHRS RN, WRIGR GPB; five.

be located in ané desired positions. Examplés of alkyl-substituted

identical elafkgies Kt enfr Wity erin gy logated-Buayivydasieg besitions.

-l r ik p n
St HIREEPRD U SRR PIONNGAE pepy, oo
nony!, ggyhd it MSRREESHUSRES BrguRerdPARIAR YaifPBHI/, iropaiTad, 3earbutyl,

tert-bul§l, ReolantFary, sﬂﬁﬁf@awmywménéq r%%ﬁfa@@na B ASIGHLS
can be located in any desired positions. u stltuted’_‘heteroarylLgroups
preferadin g Qb MGEe GG el BoRTBIBRAShdeP RPERBLIW NG MRbGerpresent
in any QKRS igbsHiBe BIIRGESIMEXUHAE BTSRASRDE HR9 SHSIRTN SREYrBp-1-eny,
hydrogen atom, where 15 preferred substituents on such substituted ring

Prop-25ftdd&r b Uré SRyl Soup YR iyl (GrioaylRistaiipg, hex-3-enyl,
hex-4-8ifyes rletRpliehendng] ALBlef BB HOEp-SUgHATITEtay)

[ ﬁgen atoms in a pyridine ring or a quinoline ring, can also be presen

nit
but-z-yggs YxideE 6 REUTFAEMRY A8 M atter preferably having a counter-

anion which is derived from a physiologically acceptable acid. In

monosubstjtuted 20 phenyl groups the substituent can be located in the
As far %&%ﬁlﬁa‘&ﬁs?[ﬁe%-epag%&ﬁ' RERIARBERR "FoartiegrlniBEPpRaRpPlY
corresyginumghe teudistileenisliogrybeuocsies] HiRRe@psERupsARaE8ens groups,

such o8 D B A oA 5% s i
~CH2-Opbsilibl, 3c3:6riogitothe drbupositien 4iRgpesitigkaer«tiRpgitias such as
-0-CHIBPNBAENICH, -0- or -0-CHy-CHa-CHp-O-, and the groups Calan, which can
also be linear or branched and/or can be substituted by one or more, for example
one, two, three, four or five, 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 CoHan, in which the numbernis 1, 2, or 3, are
-CHz-, “CH2-CHz-, -CHz-CH2-CHo-, ~-CH(CHg3)-, -C(CHa)z-, -CH(CH3)-CHo-,
~CHz-CH(CHa)-. If the number n in the group CyHz, is 0 (= zero}, the two groups
which are attached to the group C,H2, are directly connected to one another via a
single bond. Similariy, 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 cyciopropyl, cyclobutyl, cyclopenty!, cycichexyi,
cycloheptyl, cyclooctyl, cyclonony! and cyciodecyl. Substituted cycloalkyl groups can
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25 (= naphthyl) can be naphthalen-1-yl or naphthalen-2-yl. In

monosubstituted naphthalen-1-yl groups the substituent can be located
wanthwa@e28, 4-, 5-, 6-, 7-, or 8- position, in monosubstituted pcT/EP2006/005706

naphthalen-2-yl groups the substituent can be located in the 1-, 3-, 4-,

5-, 6-, 7-, or 8-position. In disubstitul;ieéj naphthalenyl groups the

substituents can likewise occur in any desired positions in the ring via

which the 30 naphthalenyl group is bonded, and/or in the other ring. WO

be subgBAEPBFHNE & REDP6/ANE I Bl GBI GLO YRS eI R5RRYal or

5-membered or 6-membered monocyclic aromatic heterocyclic groups

differegt suhrtitissvsardiial srarsdrsntad niany slraiietsesdinrticinyannssal,
besidéé”é?{yeéﬂ%?@ﬁ&&ﬁig@gﬁﬁﬁﬁﬂﬁ%aéf’%?d%qk??%@é‘ésignt%@o carry one or
rings. Inbicyclic

5-membered or two fused 6-membere eteroaryl

more, [6EX3BAIE AMBeiAngirean 19WeaBrealfestisaer cifrentfgs-Eadralky!
substittRARINSEEHE m@mpﬁ@dﬁfﬁfﬁiﬁgymgéwwmé@%Qén\ggdesired

heterocyclic groups contain one, two or three, for example one or t

" ! P
positiopg, frrampliefi eltnsehsiimes sxterkvigrorsrarant mashbarslohexyl, 4-
tert-bubiNEyRRIREIFIYUPS I8 AetREAR/YyEIBpBR{Nd other heterocyclic groups are

generally chosen from N, 0 and S wherein N includes ring nitrogen atoms
which 10 carry a hydrogen atom or any substituent as is the case in

If a gréupRKBRSISaAr PESHIGAISIRAOSNE BERI16R19T RIS ENBEARQibstituted or

imidazoie, for. exaéncgle. The hetero ring members in heteroaryl groups

substityied 1R SURSIEHBT Y GRSIPS DateeYBsiieantsaify ogesabiteaftisagy one,

two, thpseyiited ravbedstidin®haiFEeKElR BYEaeHE kigekinbR atthand is

. Stable and suitable as a subgroup in a drug substance. For example, in
SUbSHYEIIS, (AR AR PRI R AR SEREPOSHRNS CaHRBHBASSHISEREGRIY| Qroups

can bepslactiniisanPasitanaoreabias 2haAILOhNRIREN GRS AitSIRISAMms, ie.
. .ﬁéoups ?éld othsr heteég‘)cyclic g‘roL:%s areé)%;role, furan, thiophene,
ring NiRAED HOMSMDIHR 7 915 BRIENTING SYSIAT SR byl pgen atom, where
preferrb@sutsstiil®nisansolen(sUbattao mgthistdertatomshirz @Ry groups, for
o [ o'fga l)ea(gi ,2-thiazole ,tetra%%%ipé/%idine_, pyridazine, ,}r/lriml_dine, 20
xampls it A RS, YT it 9ISk i85 s BgigRRen atoms,
such asduesingeniathiphereshanz plpidmelihyenzodioxRling ring, can aiso be
,2-methylenedioxyb 1,3- ie, 1,3-b thiazoie,
presert e Rl o P R PG WARE courver
anion which is derived from a physiclogically acceptabie acid. In monosubstituted
phenyl groups the substituent 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, Z,S-position, 3,4-position or 3,5-pesition. 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
(= naphthyi} can be naphthalen-1-yl or naphthalen-2-yl. in morniosubstituted
naphthalen-1-yl groups the substituent can be located in the 2-, 3-, 4-, 5-, 6-, 7-, or 8-
position, in monosubstituted naphthalen-2-yi 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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benzodioxane (= 1,2-ethylenedioxybenzene), quinoline, isoquinoline,

cinnoline, quinazoline, quinoxaline, phthalazine, thienothiophenes,
wdl28snapidyridine and other 25 naphthyridines, acridine or pteggiee2006/005706

Heteroaryl groups, including heteroaryl groups representing R3, and

other heterocyclic groups can be b r5ded 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,

eters NSRS o R0 AIOSr omarc

heterogiclin BEPSHE Stremiigize| o-J0-membiiagdbipyplic ardmitic bleteybeyclic

gmups?%&é@%f&‘;én@g%miE&h@éiﬂ%-‘)%ﬁ?ﬂe‘?@d%g%' yi? 5-membered
quinolin-3-yl, quinolin-4-yl, quinolin-5-yl, quinoiin-6-yl, quinolin- ﬁ or 61

or two fused Gorer et iPgs08I0UsYOR Detsinssith@aups erenosbbthittings can
be arorgﬂﬂ'ﬁi %‘s?dyéﬁéeo?wﬁt%%%%m#ﬁé{é%%ﬁg@?%béiQﬂ%@%biy

-position or 6-position, in monosubstituted pyridin substitue

heterogaf grownsad inther Pejesariclic-girumrsncantaisimaeoieopastivagirfor
exampBYHS BRI RYEEINS At SURSHHS TP MARMINSAIFHR Witero ring

. 2-position or 3 5 position. As far as applicablé, the preceding
membeR AT HH ASIRIGIARS HehwiBayidisyap Ay deines hetaragycls groups are
generafiy aipRidietrsaaly] OreiRss| HhBRIRTORMERRIGINRS rteR&S 1S~ dhch

Het in formulae | and la. In general, a divalent heteroaryl group can be

carry afpfiiedan APMLaGRLSHEGELRS RS Mhasaraind-SnmhermdpRamnatic
heterodyelediagdnaCapaie; BRI HIdBS AAS P BB IS5 Sing

ring nitrogen atoms. Preferably they are bonded via any two ring carbon

membegsin ,%%aﬁrixbw%e%eﬁwth@tsreeﬁcwe@rw%%@%mamé‘many

desiredisyshbheterodiai g eLp the RIS MasMusRIEISyBRNAed K HEn in the art
cent %rogiggb%a%be located in the same ring or in different rings. In

. ad
and Is i‘s’iﬁ%%%a & AR YR AT I SURT B dpHample, in

generabxampleniedranaes Hgiss!ITs £38 SchaReeddptabResiHUljacent ring
osition. A divalent group derived from

positions BRI A1 BB e (RISGIEYS BRI o B SRSgpet
heterodygiihigzalpsaveylrrbie|alent, ariopHierd aehilRranicNRe38, B 3-triazole,
1,2,4,1;!3%%%”6:2’3"1@"@ riglne-234- iyl,_ ri%ﬁe-ﬁé-ﬁ%h pyridine-2,6-di I,‘ 3
AIREIES0 di | oy BEAE s SUGERRIG A tF Zhlin A
thiazold)ydetitigeip the Zrésnioie), tefrazole, pyridine, pyridazine, pyrimidine,
pyrazine, 1,2,3-friazine, 1,2 4-triazine, 1,3,5-trazine, 1,2,4,5-tetrazine, indole,
benzothiophene, benzofuran, 1,3-benzodioxole (= 1,2-methylenedioxybenzene), 1,3-
benzoxazole, 1,3-benzothiazole, benzoimidazole, chroman, isochromén, 1,4-
benzodioxane (= 1,2-ethylenedioxybenzene), quinoline, isoguinoiine, cinnoline,
quinazoline, quincxaline, phthalazine, thienothiophenes, 1,8-naphthyridine and other
naphthyridines, acridine or pteridine. Heteroary! groups, including heteroary! 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-yi or thiophen-3-yl, pyridinyl (= pyridyl} can be pyridin-2-yl,
pyridin-3-y! or pyridin-4-yl, imidazolyl can be, for example, 1H-imidazol-1-yf, 1H-
imidazol-2-yl, TH-imidazol-4-yl or 1H-imidazol-5-yl, quinofiny! (= quinolyl) can be
quinolin-2-yl, quinolin-3-y!, quinoclin-4-y!, quinolin-5-yl, quinolin-6-yi, quinclin-7-yl or
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invention includes all positional isomers, i.e., in the case of a
pyridine-2,5-diyl group, for example, it includes the compound in which

wdhaenpadiacent group is present in the 2-position and the o8 wpso06/005706
adjacent group is present in the 5-position as well as the compound in

which the one adjacent group is pre %nt in the 5-position and the other
25 adjacent group is present in the Z-position. Depending on the ranking
order of the adjacent groups in the nomenclature of the compound, in

: t ers of the locati of the adjacent.
auinel e A e B 2o l] B SRR L o the o
positiogy fdprs Rignd finpeitipmen/hpasitpmnde hasespysiiined BydiyingBybthe

; ' a -explanatians, al e
S e e R A e B om e oo o
monosHbesjisigdreytgimé-yidhp BrekativiemboaT oo dodatsttn/ ErR2DERISHIBTOS 3-
positio]‘n? case the group X is absent. In the respective compounds of the

formula la the resulting polycyclic heteroaromatic group, which

represents the R3-X-Het- moiety in formula is which moiety may also be

e o SIS T S S S IS5 s s

correspapgipeiy i Gisrnhsireraat gTauRsydIR: detetpaiylang syoups, susk as the
group PisferaRhHuRIBNCHRAING $Y ﬂS%@%@%%%&B%?&%@&@E@@ bonded

one, two, three or four, identical or different hetero rin chosen

to the agiagRNNGIRYIRS Xif apY AV siepich apitaRig Fiptor taaterinalidineupng carbon

toms BREPSENHNAN 68 LPRITHIGE P v
) Omssuitable bond in R3 andlaﬁg‘%uitabléer%%%%%i’%?t??e‘&ljgﬁgﬁ%ﬁ:—%ﬁb%@%ﬁbiy

they afgteREedS(iRiRG IR B triteesAbaRasica lRRic laTdn e easeef tbe group
Het. irbmetahieand Wﬁ@ﬁt%ﬁc@@!‘i@ﬂ@él@dﬁr% @ﬂ;maqﬁét%%ﬁaeﬂe havimibeit is

resulting group at least the ring bonded e group A can be an

bonded I {HEANRLSE SRS 731 RB MERIRinitbR 8ABIR fing ¥dpdifferent rings. in
the cabdfmlpvarkat SrolpnaReresd MERPAYRIS HPthibeREXaNBIc e raxe

Het in a compound of the formula la is a 15 pyridine rin%E X is absent and

adjacerh GLoWRs (RMHNS IRARPRE bE R IRAHEPEar HeRDElRRe ZicRRSTidon or 3.4-
positidpe IV eRnRARIBeRS 2 SPfriif htHeREFPOSEIANE $iRR 1R 1D Maiyi 1 3-

thiazole-2,5-diyl or 1,3-thiazole-4,5-diyl. A divalent group derived from pyridine can
be pyridine-2,3-diyl, pyridine-2 4-diyl, pyridine-2,5-diyl, pyridine-2,6-diyl, pyridine-3,4-
diy! or pyridine-3,5-diyl. In the case of an unsymmetrical divalent group the present
invention includes 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 Z-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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pyridine ring, and the resulting polycyciic heteroaromatic group
representing the R3- X-Het- moiety is a quinolinyl or isoquinolinyl group.

wolbgarhthalenyl group representing R3 is fused to a pyridingd408p1006/003766
representing Het, the resulting polycyclic 20 heteroaromatic group

representing the R3-X-Het- moiety js.an aza-anthracenyl or
aza-phenanthrenyl group. The polycCyclic heteroaromatic which is present
in case X is absent, can be bonded to the group A via any suitable ring

case tt) SR KRBT 58 TR GRRIA b ot R e TG Tie

resultingpiblgdpdiichetegreops R anduge Wl ER nepretssaty the Rigvhieh pasiety in
be. form: . her with the N- depictedin . . .

ot S B s A R R B S SRR M

from theal b¥-Hatembisatingineernberedndand iitefernZimerisareibyclic or tricyclic

- - . bered, and can be saturated, i.e.
or tetra e e b R e P RS SRR
preferapiytiajcyoliatingisysiathaand aintimingatieutarpartafguasatsédanhe, two,
ontain. 0,. [ e honds, withinth
oo o AESHBHICEL G MBI PHELNO TR ARG CRUBSTERA S ana
S. A phegwt monapktPaang PoobeieasTehg 1B lep reabletiagdrsUitablbatuaed to, or

i [ . | resi f _heter li .
conder A 0 R DR A I T o i e
group hgdidqueyidee Buidbe fesmEigepplycyiiicHest@rogeoraatimgnatip salchown in the

oo o SIS b LMY US LIRRRE ot n e
resulting gxaynpraasitie sngbondsgidadhargieupyriaan byl ap-exomatis dng, i.e.

comaiﬁ%ﬁsa@aﬂm@afécarb%@ré&reﬁ%%ﬂ%y&fgryfmgﬁme%%%%wé}a@’

2-0xo- azocan-1-yl, 2-oxo-azecan-1-yi,
monocycligdlagtdridrseyeRIBe HitiB]ayekn- Hist inaepmgound of the formula la is a

ridin MG k! ABdahl phPrex-pRGNdIRE hindok b ady diic 1
o -oxogi,B-dihyer-'l H-isoindoE 2@??1 1-oxo-octahydro-I fgoﬂ'ﬂ ol iji'ﬂe. fused to
the bongd RejwesRiRgaiirRpimdRnd Jioolbedend detwernrarsiienaidamaityn the
pyridiné 10§, GRrAE raguinAl pbiybykiRXAetet A RYHIIROGHINY IRsralenting the R*-
3-0x0-1,2,3,4-tetrahydroisoquinoliin-2-yl,
X-Het- ngieiv 15 3 quiselRYHRSISRAMRsiYL@roup. If a naphthaieny! group
represinﬂﬁ@'ﬁqgh;mgéﬁ%iﬁ?ﬁ‘iﬂiﬁeyﬁl'%@éﬁrggéﬁm@ﬂé?ﬁﬂaQ@%@tﬁﬂg nolycyciic
- O_ ,9,0, /- .
heteroargr)x%aﬁc 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 outiined 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 R?, which ring is a lactam
ring, can be 4-membered, 5-membered, 6-membered, 7-membered, 8-membered, 8-
membered or 10-membered, and can be saturated, i.e. contain no double bond
within the ring, or unsaturated, including pariially 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 systemn is known in the art
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tetrahydrothieno[3,2-c]pyridin-5-yi,
6-0x0-4,5,6,7-tetrahydrothieno[3,2-c]pyridin-5-yl, 3-oxo-pyrazolidin-2-yi,
wolshsreggdazolidin-1-yl, 5-oxo-imidazolidin-1-yl, 2-oxo 15
hexahydropyrimidin-1-yl, 6-oxo-hexahydropyrimidin-1-yi,
2-0x0-1,2-dihydropyrimidin- 1-yl, 2-pxo-piperazin-1-yl,
2-oxo-[1,3]diazepan-1-yl, 7-oxo-[1, ]ﬁiazepan-l-yl, 2-0X0-
[1,4]diazepan-1-yl, 7-oxo-[1,4]diazepan-1-yl, 2-oxo-oxazolidin-3-yl,

to be ségf}gé}hlgg ﬁﬁ%ﬁ}%a% %%?égé%ﬁé%%ﬁ%i@%ggca Exampies of residues of
hetero&yoloihgd desarephbydR)| AR RE- thipathisim@iy the MaCZ0group, which residues
,3lthiazinan-3-yi, 3-0xo-thiomorpholin-4-yl . e
are Do RS Y AR R O S argHp depicted i
| idedxanl j4]thaz BpamAybiltioxt-41, Zibiazeparoidih- Ayl aprlies 2btghydro-1H-
ormb; {in hich can be.for{n dé%R?&%dé?%gg% ether v,\_/ithn?gle -CO_group iy N
POl L S e DR LB Dy GO S RUEI I BB 5 6
tetrahydropyipsiituteg AR-mxbehiBdl epfoidiratrple’byR8aFepardnyhl e -they
= yg np 25 substituted.ior} %ibgvm;;)r fgr?grénople ne,.two rnﬁf& o3
azocar LY 2 PSR I Y P sy oS P Ena IRt by e 2.3
dihydraxidigraigisiiyladdiianaottiedice 1§tanp ohdryipriedyo-th 8 ditedimantéssoindol-
{ ng/r ) 0 re, for I gneté/_v three or f r,m}df abl Pomdo
2-yl, 1.9% —80%&3&5?{)»1@9 Sma@?lﬁ@‘%?"ﬁ_%>fo_1 -gihg ro%u:n%ylﬁg %r~ox¥-1,2,3,4~

one or , identical or different alkyl groups sdchas me roups,
tetrahyanodoinoliort Wy Broxs rigraitydgenuitmis-Byvh (Coda )l Algiydrosonainciin-2-

-CO-. | i .
1. ol 8 AR S PP 2o I ety -21
1-oxo-tigcahyidneisogo igalinpAndiioxSidioxoy Pyristidiirbin-2-yl, 4-0x0-4,5,6,7-
etrah 2 D e O Flpvrcin-5-v,
3-oxo-pysagelidinsitticl-axgtjraisezoliciiodoyihBemiickinddar ligihdrylo oxe-
e ol e N e T S, 2l 2o il rimicin-
1Vl 2-grsupipeinzdariy oné-arend. skiiaenps; 1./ déumrp-hbideaseprygéryl, 2-oxo-
[1,416783885n 410, thUS RePPIRISL 952 P23 UPURS, bs-Siligiide or sulfone

g S |

roups or S-oxides or S,S-dioxides:. For example, the sulfir'atomin a

[1,3]oxeznarihioyhof e 243 lrGesiRBabr th iy R BOMMBUKo b UH S End
[1,4]0x268i988 <13 a0 meiRheling -y grouR,Rlse e ariEs . 2-oxo-
1,3-dioxo-thiomorpholin-4-yl and 1,1,3-trioxo-thiomorpholin-4- yl can be
[1.3lthisrdaanr thva compsutiHarapiRBiisdoylird-oxo-3,4-dihydro-2H-{1 4)thiazin-4-yl,
Z2-oxo-[1,3lthiazepan-3-yl, 3-oxo-{1,4]thiazepan-4-yi, 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

PCT/EP2006/605706

substituted as indicated above, for exampie 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 (C+-Ca)-alkyl group or a (C+-
Ca)-alkyi-CO- group such as methyl or acety! 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-yi, 2,5-dioxo-imidazolidin-1-yl, 2,6-dioxo-
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10 Halogen is fluorine, chlorine, bromine or iodine, preferably fluorine,
chlorine or bromine, more preferably fluorine or chlorine. An oxo group,
when bonded to a carbon atom, replaces two hydrogen atoms on a 15
carbon atom of the parent system. Thus, if a CH2 group is substituted by
0x0, i.e. by a doubly bonded oxygeqgatom, it becomes a CO group.
Evidently, an oxo group cannot occur as a substituent on a carbon atom
in an aromatic ring. The present disclosure includes all stereoisomeric

hexahwmpwfn&hmmrilnsﬁqu,mi@mt@;,@d@ﬂwﬂulatiwtiafemﬁha?hwegﬁ o | Qé/éfi@oindoim
respect to ea chiral.center, In pendently or any otner cniral center,

2y anfi%écaqmﬁy%ﬁ%ﬁ!mz%@-é ﬁsfe%m%eaﬁraggﬂ?w@, thehingupdtieh en be
formes ilysterdiad \RS wxyftperation tes K-8 Oanigw atioR e subsiansiaivrRitoms in

ig’%r{ation .or as a mixture of the S isomer and the R isomer in ane/onded

._conf

the “S‘i%ﬁ!ilfa1 QUGS GHPRERIACRTRY PRESBIRVEHXIRIGHRMRS, - doubly
oxygediagiareocaner srastrisimke S of dwS Ok Joonipse iskeaNisriers: &ilfone groups

example mixtures of enantiomers, and/or diastereomers, in all ratios. X
or S0 o ROt A E R b RN e QREIBUITE AIEH Ry eR-Amomorpholin-4-
yl grolgneatiaaeysocarnbinwaresengiougsastieneiiady the S foxasthiothaholin-4-yl
aroun \SUgTRLRtory and as dextrorotatory antipodes, and in he form of mixtures.
aroue G R B IR s B b R T4
yl can BEfisesaetisng oociptiarts ¢fdnecdisaioéan80 example on double bonds

or rings, the disclosure 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.
Halogamis fiwepasatichiwiriadividoahsteréoiivengretaably daoied ochidone or

bromirfﬁ(ét p?é(fg%b?ﬁg@{‘%qﬁg &f aqu’gpﬁt’tér_e of isomers by customary

ods, for exa y chromatography or crystallization, by the use
of stereochemically uniform starting materials in the synthesis, or by

i is.. Qplj degivatizati riied. qu
An o oot o TR Rl T e AR
carborsgipsaisbinersaaniosystened busalf & stagecohtiee sdrapoted oy txo, i.e. by

S fa.start i int i
2 o e e STBL el S e oue
cannof@eRYTA R LHEHbET SafFeanmeatandia asdamstieding.

The present disclosure inciudes all sterecisomeric forms of the compounds of the
formulae | and la and their salts. With respect to each chiral center, independently of
any other chiral center, the compounds of formulae | and {a can be presentin S
configuration or substantially S configuration, or in R configuration or substantially R
configuration, or as a mixture of the S isomer and the R isomer in any ratio. The
disclosure includes all possible enantiomers and diastereomers and mixtures of two or
more stereoisomers, for example mixtures of enantiomers and/or diastereomers, in all
ratios. Thus, compounds according to the disclosure which can exist as enantiomers
can be present in enantiomerically pure form, both as levorotatory and as
dextrorotatory antipodes, and in the form of mixiures 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 disclosure includes both the E form and Z form,
or the cis form and the frans form, as well as mixtures of these forms in all ratios. The

preparation of individual sterecisomers can be carried out, for example, by
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10 In case the compounds of the formulae | and la contain one or more
acidic and/or basic groups, i.e. salt-forming groups, the disclosure also
comprises their corresponding physiologically or toxicologically
acceptable salts, i.e. non-toxic salts, in particular their pharmaceutically
acceptable salts. Thus, the compo?ys of the formulae | and la which
contain an acidic group can be present on such groups, and 15 can be
used according to the disclosure, for example, as alkali metal salts,

se araeflck)%”o a%rturrneédals%a%s rorBas am{nonium sa%!is. Motg)e s%ecifige amples
PargLRh S A HE R S R (i géwss’ B'&%@’sm% %ﬂ§: HIGRTERSY
chromategregsiyrorszdysisjliatdioaripathenosiuod sselscahemasally uniform starting
telr lammonium salts, or acid addition salts with ammonja or prganic ..
mater g N R e R RS SRR 2 dton
can beotamiigooR0 laeides: € eepatatids of therfermataesaitidesebirhtmntsia anixture

of sterQ@%Srﬂé?H%ainebg gé?rLLé)d WD{C 9?5'%%% Otpfhaée%rﬁsgu%% rg?r{e &neen%?‘n ula | or
such groups, and can be used accordi o thé disclosure, for example,
ta or afrihiesiogn of eheladinditioatedns avignimdegatdiatealganictheidgnthesis. The

preserft B 33%5\%%?@%@3 %mgmgﬁngﬁgff&?%%!ﬂﬂ{éds @?désﬂﬁﬁg of formutae |

romide, phosphoric acid, uric acid, nitric acid, met ulfonic acid,
and lapng tagiendksifonic 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
In casg g pameruacR ofufiriferaiaai Aeit lackeniaiaiens oy, muifaradiciend/or
basic QHBEBKINEPLOMNTAeHIng YRANS A ASBLRIRAILL WSHNGLa i
Isonicotinic acid, citricacid, adipic acid, and other acids known to the

correspapsiRoIT wRikieaicaHy artarisriodiealy arsepiahle faksulae. INgfdtexic salts, in

paﬂicmmﬁpﬁﬁgﬁ%@%@dﬁ@éli?%@%e(?f%t@§@t@r SRR ARG BRI RistBE the

disclosure also includes, in addition to the salt forms mentioned, inner

formulagiapAJa Wl trin AR RIS OrAER A5 BetRESSMOURESHOMMEPS, and
can befiBHIaed RO PI6aRD ARG BY SXSRRIB M EGINANSMBIELALE alkaline

known to the person skilled in the art like, for example, by contacting the

earth regiALsRIRI BrafS ML T svioss SRgaifie BXaRtganE sierh sPRadeciude

sodiunnsa o e icHeatsO AN RRISEAXCRANR-QN FRURIKS SXEeREtYNMmonium
another salt. The present disclosure also includes all salts of the

salts sugh AR iRRARIMBIAIN SHienobatitaddiepRRdRIERammonia or organic

aminesetadibiliys exam@le, ethylamine, ethanolamine, triethanolamine or amino
acids. Compounds of the formulae | and la which contain a basic group, i.e. a group
which can be protonated, can be present on such groups, and can be used according
to the disclosure, for example, in the form of their addition salts with inorganic or
organic acids. Examples for suitable acids include hydrogen chioride, hydrogen
bromide, phosphoric acid, sulfuric acid, nitric acid, methanesulfonic acid, p-
toluenesulfonic acid, naphthalenedisulfonic acids, oxalic acid, acetic acid, tartaric acid,
factic 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, giuconic acid, ascorbic acid, nicotinic
acid, isonicotinic acid, citric acid, adipic acid, and other acids known to the person
skilted in the art. If the compounds of the formulae | and la simultaneously contain
acidic and basic groups in the molecule, the disclosure also includes, in addition to the

salt forms mentioned, inner salts or
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directly suitable for use in pharmaceuticals but which can be used, for
example, as intermediates for chemical reactions or for the preparation
of physiologically acceptable salts. 10 The present disclosure
furthermore includes all solvates of compounds of the formulae | and la,
for example hydrates or adducts wifh alcohols, active metabolites of the
compounds of the formulae | and | ,;L;md also prodrugs and derivatives of
the compounds of the formulae | and la which in vitro may not

. il hibif. 15 logical actiyit t which in vi e

vetan g B R RS e 1585 g o
obtained ayicestaheaybneytiodidiicouns Kiengrouphd petiieseripetingshef art like,
T T e ot
inorgabanaleid tv thesgroup $téteahdnvdilessin alt BHENvoupshande aubstituied

i ' diff t tit R4. badi t
cxcnaBY 6 DO L s e R
compaordp o tofrfouaul ahicin dieimgdorowsuibgsikitagida) sabyiatibiity Rée lhot

: in.t S ituted, .the divalent group -A-
oot 8 B D AR ARSI IS s R 0L o
intermeghetemfar thotickid eachionycuicH ddnpiepautiob arfic by sepidgicaly
accept‘é‘?}‘?@%‘%l@m a direct bond, CH2, 0, S and NR". Particularly preferably the

group A in the compounds of the formulae | and la is chosen from
-CH2-CH2-CH2-, -NH-CH2-CH2- and -O-CH2-CH2-, more particularly

The pl%'?éﬁf%%ﬁlggmé Riddi&ehieeh 'Igg%%ﬁl;)g oatdd % WREINABE BIURESBmulae

atom and the oxygen atom are the 30 group Het. In one

I and lanipbaxABie My plesontaddugis i RiapbqroaptG-gletalopites of the
compoliRBEEH? the fafmﬂa@t%ﬂdﬁ%%%ﬂak%%arege SIS JdIR/2H0uR X 'ﬁhe

preferably chosen from 0 and NR" and more preferably is O. 22 In the

compaigiAn &l . Tormelas g ia wbighvinenltrgrmay Ret Regrsreabibeubiiried
pharmagdibdhacampny Bie Whibs fomidade WW@W@HQ%@QB%‘WM active

of the present disclosure relates to the use of a compound of the formula
Compqﬁﬁ?ﬂﬁc?f’fse&@ﬁﬁi%’& £si9ielRRNIAeD R AT BRNIICIBCHIESMSmeric forms

or a mixture of stereocisomeric

The group A in the compounds of the formulae | and la is preferably chosen from
-CH-CH,-CHy- and -Y-CHy-CHa- wherein Y is chosen from O, S and NR' and Y is
bonded to the group Het, and wherein all CH; groups can be substituted by one or
more identical or different substituents R*. In one embodiment of the present
disclosure 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,-CHy- wherein Y' is bonded to the group Het in formulae | and ia, and
Y' is chosen from a direct bond, CHa, O, S and NR™". Particularly preferably the group
A in the compounds of the formulae | and la is chosen from -CH»-CHo-CH-,
-NH-CH2-CHz- and -O-CHy-CHy-, more particularly preferably from -CH,-CHz-CHa-
and -O-CH>-CH,-, wherein the nitrogen atom and the oxygen atom are bonded to the
group Het. In one embodiment of the present the group A is the group -O-CH,-CHo-
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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5 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 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’diseases mentioned above or 10
below herein. More preferably, the divalent group Het in the compounds
of the formulae | and la is a divalent aromatic group of the formula Il 15

In the GATIREHTE SRR ARTTIR \pdhe eikpien Breuhbisdisrspiesabindefiged as in
the cofripalittis GHAB! nthiNF CHUaRrRAJERISR PALRE SHRSHHIEES RO Yresent

more iﬁientical r different substituents RS, i.e. in which one or more ring

discloguig SHatBHie (3R LSFroTAHRRIROERE S5 16 fRemUE b whiakisregiRed as

indica’&tﬁ_mrl?dvbldh af?Ifbiie_ﬁ@@t@:j@c?i@ﬁ%h?Wﬁﬁﬁﬁ@@r@ﬁé@iﬁ%@?ﬁ%ﬁ%ﬁéﬁébﬁbric
wnicn are. speciie In_the qefinition of the groups an , with the

forme A T e Y S A RIS WetaflfBbdha gy tagiure of

a mediterentior themstreylation gfabp SRidseloandile St IGe and

. R5.and R13 in.the, ring system of the formula Il are defined as
for the e L e S8t ) AL T A GHAS P 0 GHHEASE Tl fevel

is desited? fotiexiany lerefesatiiy theariavpisteidertbecih e poveds obiagis, coronary
formulae | and Ja and t roup of the formula,ll is chosen from th
artery B e el B e aRm e Ana

below dedethiophenediyl, i.e. the divalent residues of pyridine, thiazole,
oxazole, imidazole and thiophene, which can all be substituted by one or
more identical or different 23 substituents R5 and wherein one of the

More piisfenitbdy dheatbrsdeott thimittietatettigl ogroppuvwiischf rer ésentsabe and la is

a dival'éiﬁtoéi%%%tt‘? ?%e&&ggqé\#%ﬁ?aig the definition of the group L, carries

a group chos m hydrogen and (Ct-C4)-alkyl. More particularly
preferably the group Het in the compounds of the formulae | and la and

the of 5 the formula Il is chosen from the heteroarylene groups
py\rr%?;@' , thiazolediyl, imidazolediyl and thiophenediyl, especially
prefesa from pyridi édiyl and thiazolediyl, which can all be substituted
by one or more identical or different

in which G is chosen from N and CH and L is chosen from S, O, NR'®, 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 Il comprises at least one hetero ring
member, i.e. a group NR™ oran N, S or O atom, as a ring member. R® and R'® in the
ring system of the formula 1! 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 ia and the group of the formula Il is chosen from
the heteroarylene groups pyridinediyl, thiazolediyl, oxazolediyl, imidazolediy! 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



10

15

20

25

substituents R5 and wherein one of the ring nitrogen atoms of the
imidazolediyl group, which represents the nitrogen atom in the group
NR13 in the definition of the 10 group L, carries a group chosen from
hydrogen and (Ct-C4)-alkyl. In one embodiment of the disclosure the
group Het in the compounds of the formulae | and la and the group of
the formula Il is a pyridinediyl groupz\v??/hich can be substituted by one or
more identical or different substituents R5. 15 In one embodiment of the

present disclosure the groups representing the group Het in the _
substifigh Eﬁ@@ﬂwﬁ@f@m&@f%wmma@ Hroohtbetheidsaladiv

group Iwhittichegredimd shdamidigBritascermnasiegriu R IRV iAdRC BBFBMIOR DT the
R3-X and A are represented by the lines intersecting the ring sides, are
070U o (3D Al PSR BrSaER IVSIRIEH 200 ACanty A0 g earBriculary
preferatoyisicRyaiapabiyt anpyréod 'aﬁﬁbﬁ@ﬁggmméewmam@gdﬂat@réhg g’f@dl%?oup of
of the farmula Il is,bonded to the adjacent groups via positions 3 and 6
the forfpye SR TR (BLRIGAOIFAS S 58 RGP b RIS,
imidazoleaity Paresiriestiie s dighesgingiaity hesferingfesaen pfidiesaiplasd
. onded  to the pyridine ring, where each of the groups R3-X and A can
a0 R S R e b B S et Brocs
substibitls R bandetheizipasitoostBearid @ hifotengrmmRe- e an e areshyit
in position 3 and t roup A in position,6, as well asithe groyp R3-X
aroue, WL SR ESTNS SRR 1Tt ErR R S BBt of tne
group preferebly atraupuh&BX ioprésenbge pasitib(Ce-antdhie/gloupa émbodiment

it | f the f laJla, WO 2007/000246
of the BN RERTETRH B HG T ReURn o e tiige e Rana e
group gidhp tsnheltothisia plysidihedivhpto Lpisvdich araNRe3Bue stk tsyane or
more GAFAISY alhiAgRISd et ifagpediyl group, is bonded to the adjacen
an

5 groups via positions or via positions 2 and 4, particularly
preferably via positions 2 and 4, where each of the groups R3-X and A

In one@%@d%ﬁ%ifﬁg%@gnt disclosure the groups representing the group Het
in the compounds of the formulae | and la, including the group of the formula if in
which the bonds via which it is connected to the two adjacent groups R®-X and A are
represented by the lines intersecting the ring sides, are bonded to the adjacent
groups R>X and A via any two ring carbon atoms. Preferably a pyridinediy! group
representing Het or the group of the formula Ii is bonded to the adjacent groups via
positions 3 and 6 of the pyridine ring, which positions may also be numbered as
positions & and 2, respectively, depending on the ranking order of the groups bonded
to the pyridine ring, where each of the groups R>-X and A can be present in each of
the positions. Le., in the said pyridinediyl group, which is bonded via positions 3 and
6, the group R*X can be present in position 3 and the group A in position 6, as well
as the group R*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 lia,
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. the positions and preferably the group R3-X is present in position 4 and

the group A in position 2. 10 Preferably a thiophenediyl group which
woepsesertis Het or the group of the formula 1l is bonded to theagjggaikoos7o6

groups via positions 2 and 5 or via positions 2 and 4, which latter
positions may also be numbered asppsitions 5 and 3, particularly
preferably via positions 2 and 4, where each of the groups R3-X and A
can be present in each of the positions and preferably the group R3-X is
presgnt in position 4 and the group A 15 in position 2. Preferred groups

Het %\gﬂ?u of the formula Il thus include the divalent heteroaromatic
gro ﬁed in the Mlowing formulae llia to lllg which represent
préferred edbodiments of the structural moiety R3-X-Het-A- in the

compounds of the 20 formulae | and la, and in which the heteroaromatic

group can be unsubstituted or substituted by one or more identical or
; ' it / ~ R\ Ha Wb Il .
wnien SRS OB S TR R Bl s
which patnaaaiegdidhieagrsiipsanénidazolgsidateorinblartiehtiude thdjacent
ivalent heter. j icted. lae.l .
o< SLIIESIRT S s WIS ALY g A va
positiopardanar At pashinf grefanede Rbournentsasnthe presembin each of

the poSRRIBY Andr érgﬁtr’ﬁiis'ﬁtﬂéeg(i@ﬁ}?%m-gsl%%%%é E@sl%gﬂ%lgp@tnéegraup A

) .compounds of the formula’la the group X'is preferably chosen from a
in positipRct.

Preferably a thiophenediyl group which represents Het or the group of the formuia 1!

is bonded to the adjacent groups via positions 2 and 5 or via positions 2 and 4, which
fatier positions may aiso be numbered as positions 5 and 3, particularly preferably via
positions 2 and 4, where each of the groups R>-X and A can be present in each of

the positions and preferably the group R°-X is present in position 4 and the group A
in position 2.

Preferred groups Het or groups of the formuia i thus inciude the divalent
heteroaromatic groups depicted in the foliowing formulae illa 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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10 bond, CH2, 0 and NH, or X is absent and in this latter case the phenyl
or heteroaryl group representing the group R3 is fused to the group Het.
Particularly preferably the group X in the compounds of the formulae |
and la is chosen from a direct bond and 0, 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 fofmulae | and la is chosen from a 15
direct bond and 0. In one embodiment of the present disclosure the
gI‘Ol%E X in the compounds of the formulae | and la is a direct bond. In
g iment of tr:gjpré( Is¢losure nvention the royg Xin
the compoungls of the formula la i abse{ t and in thggkembogim tthe/
phenyl, myl or heteroary presenting t I8
fused to the group Het. In a further embodirfient of the present disclosure
20 the group X in the compounds of the formula la cannot be absent, i.e.
in this erHiddiment the group X in thiébcompounds of the forrfiida la is
chosen from a direct bond, CH2, 0, S, NH and N((C1-C4)-alkyl). In all
cases in which X is absent the phenyl, naphthalenyl 26 or heteroaryl

group re enﬁﬁg—fb(e group R3 is fused to the group Het ﬁ%th@&ing
s syﬁﬂeméiﬁiited in forﬁgeuq\gll which @g@oups and L. e
RN, é%n;l? absent, in a@fartl ularly prefe bodimeytt of the pr ent Ve
Xis asUre the structurak groieTAR3-X-Het- in th compounds of the'g A
formulae | and la is a bicyclic heteroaryl 5 groups which comprises a
r@g{?ocyclic 5-membered or 6-membered heteroaromatic ring which
r

esents the group HEteand to which the groliff A is bonded, arlig
benzene ring which is fused to said heteroaromatic ring system and

. _which represents the group R3, where the hetergarpmatic ring can b
Partiod B o e A HesL GO S Lirel i Satauiae P dhpiret
heterobemratie gnoucadbeistdrsinutes fasm Olarditbidtabodd Vgt seepadtytdhe group

. Inc is.absent, the said structural moiety R3-X-Het- is more
depictg A S B SR Peme Rl i sl efefies
embodimedinut iyt ntuzdthiaiaty Ring-bietzbthiethd, @sppoiatigpeé itrafdymulae |
from quinolinyl, benzoimidazolyl and benzothiazolyl, which are all
bonded to the group A via the heterocyclic ring and which can be
substituted as indicated. 15

and la

In the compounds of the formula la the group X is preferably chosen from a direct
bond, CHz, O and NH, or X is absent and in this latter case the phenyl or heteroaryl
group representing the group R® is fused to the group Het. Particularly 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 disclosure the group X in the
compounds of the formulae | and la is a direct bond. in another embodiment of the
present disclosure nvention 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 disclosure
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, CHy, O, S, NH and N({C4-Cy4)-alkyl). In all cases in which X is absent the phenyl,
naphthalenyl
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If the ring which can be formed by the groups R1 and R2 together with
the N-CO group which carries them is a monocyclic ring system, in one
embodiment of the disclosure it is saturated or partially unsaturated.
More specifically, in one embodiment it is saturated or contains one or
two double bonds within the ring, and 20 in another embodiment it is
saturated or contains one double béfd 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

or hetefeaRy! AToURJRHEaSELNa R G GHR Fartdipardadhaetumbist o thséing
systenspRReifitaimbgdiment thihbrocepmiaiRg fo g @iuiveciarale bpnasewithikan be

e ring of which one double bﬁnd_ZS can be common to both rings, and

the ]
abseni,in S RBHIFHIRS L PIRESSTESRIRRY TR A g RIssRAteHsTIos e dhsagikuctural
moietyiR&}rHetrtioulae aprapunatie ththslehnasiacheasens g bityefierabterdary!

monocyclic ring formed by the groups R' and R2 together with the N-CO
aroupg LR LA e LR B Lo PaAIEh ADR el Suhe ereaTagatc
ring wisi$tenpresetaing @ grdGoridgtimambershitheringrodich fapdeifened by

the groups R1 apd 3Q R2 together with the N-CO group is preferably a
benze i RO NS LD T h LS EELAMIR rg S StEab AT AL rapresents
the grebe Rigwisch trenimdmatechbiidhingreapsRsubdiRtbgethes withite
. . N-CO aroup which carries them contain, in addition to 27, the rin
denticl oA LRI R AR BTong A6 a0 b aliasti ol =s
indicateaibeve indthores pether Riglheteseafom arseete that eaidsdumtuhichdasety

0 f N 0 nd.SO2 and preferably,is chosen,fro
R XS e et G I R e R U s
benzothinazwydrbeydetioanayl &k benmbRizant dseéchktB@ glfeoabiviicim
. ri ' itut , re jdentical iffe
auinol R B B A e A2 L B8 g e roup A
via thefibefarereciis stegang histe cand;ervelsbititan asanidiciaidd preferably by

one, two or three, more particularly preferably by one or two identical or
different substituents R8 on ring carbon atoms, in addition to the oxo

If the ripigihispRascm fomrdeeyithadiewpsl o erd T teoatiwomithdhaufye0
L e T
disclosyrgchh is saturated or partially 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 disclosure, 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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carries them, form a ring, in one embodiment of the disclosure they form
a saturated 15 or unsaturated, monocyclic 4-membered to 7-membered
ring, for example a monocyclic 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 group chosen from N, NR12, O,
S, SO and SO2, wherein the ring fotfed by R1 and R2 and the N-CO
group which carries them can be substituted by one or more identical 20
or different substituents R8. Further hetero ring members which are

the ringBEEMSA 319MY PRINASFBPRI2ANF2 Bgeh I GithitieNIeierg g member,

ie. onwmtméaﬁ@sﬁammmr@fﬁa@mm@ﬁawnwmbs%ageﬁ fRAAREN, NR'?,
referabl from NR12 and S. The grou N\Iﬁ%g -CO-R1 in the formulae |

Rnaad RETRRPIY R FRSBHIRE Wi the: REETYr50s FRFLMOTe

prefer@l@lgrlissdih@m;ﬁ(ﬁm MRS Eraeeiipiaiaislyodyese rolioru29R' 2nd R® and the
N-CO g%gQg'@ég;hg%gg% rr""d'”']g g@gg@ eé'd?'ﬁr%oyr'é identical or different

substitiene- mﬁdap%fhmﬂﬂylss?sm&etit@mﬂwr@wrmimhle)d, 2}@9@1’1@\2@ more

prefer%)gy Sg%%{?f >f(9u§ Ipor 1@5@/ ax#yﬂg Igﬁgp ¥fhree

more ;?ad)@mhyzptm&w o i, @]@)qalan’amBQd d;ffereﬂt substltuents R® on ring
1,3]loxaze 30xomo hon
carvor F0A0e TR e O AR et & SR s b a gt o e

groupgmonglsxl]ﬂmaatnama-ryﬂ/&@roupmm&rphcvlmgéhyrpgen atoms which may be
-0x0-3,4-dihydro-2H-[1,4]thiazin-4-yl, WO 2007/000246
CT/EP2006/005706 28 2-oxo-[1,3]thiazepan-3-yl,

3-oxo-[1,4]thiazepan-4-yl and 5-oxo0-[1,4]thiazepan-4-yl, he. from the

R o R AR MR 0 g g el

carries them, form a ring, in one embodiment of the disclosure they form a saturated

prese

or unsaturated, monocyclic 4-membered to 7-membered ring, for example a
monocyclic 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
group chosen from N, NR'?, O, 8, 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®. 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-yi,
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-ox0-[1,4]diazepan-1-yl, 2-oxo-oxazolidin-3-yl, 2-oxo-
[1,3]oxazinan-3-yl, 2-oxo-[1,3]oxazepan-3-yt, 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-yi, 3-oxo-thiomorpholin-4-yl, 3-ox0-3,4-dihydro-2H-[1,4]lthiazin-4-yl,



\AN~N\AN () ~\N~O NHNvCcOOONNO~N~N~SN"'kS 10000

O O U ~ N~ \N~lk SN~ \N in which the bond via which the group is
weEannReiess to the group A is depicted by a 15 line starting at 8448 -006/005706

nitrogen atom, and which in part may also be named differently as

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

WO 2007/000246 PCP/EP2006/005706 29 [1,4jthiazin-4-yl in the case

of group 3-0x0-3,4-dihydro-2H- [1 4]thiazin-4-yl. Particularly preferably

Its,if RZt h ith the N-
‘Om_%gﬁ carrggl{ C#eymsﬁlﬁésrﬁl a%ll@ e y WI oeé?eﬁdﬂ%r‘%%gﬁg%é'y!'
ie. frorpylhelmupéygi@m&e{blpdimrﬁellqw:ﬁgaiwrﬂnﬂaﬁhydropyndm l-yl,

2-oxo-azepan-1-yl, 5 2-oxo-imidazolidin-1-yl,

2-0xo-hexahydropyrimidin-1-yl, 2-oxo-[1,3jdiazepan-1-yl, 2-

©xo-thiazolidincB-yl, 3-oxo-thidmorpholin-4-yf)
-0x0-3,4-dihy ro-2H-[1,4]thi zin-4-yl, i.e. ffpm the grQups epicted in

. follovwing for
L NARH NS N -/
together with the N- CO gro
5
J N N
~N"ONH N7 NH \N)H
e N R
0 O
W ¢ 1 b
N N Jo AL S
~ N O
NH N O \
_ N A
H
o @ Q o) o)
AN
A = T e
k/O L/O \ \‘_/ u
10 O
O o) O 0 o
N
K/S &/S U \ /S N 3

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 aiso be named differently
as regards the indication of the saturation, for example as 3-oxo-2,3-dihydro-



carries them can be substituted on carbon atoms by one or more

identical or different substituents R8, and/or can carry on a ring nitrogen
wa@bom/vebigh is not bonded to the group A a group R12, and/oscepaeaidionsTos

on a ring sulfur atom one or two oxo groups, to give a substituted group

as indicated above. As examples 05 ch 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

% 4]thlt&é€%%ﬁ)ﬁ}s%%rlmecte%§%% gr(?gg? agﬁ#a %t] a’ “ﬁﬂgzﬂﬁg altC 2
ParticLipdyrireigsabiydie ko drowpich, &al@ii‘@ﬂ‘bﬁr@m -yhgethaionhie N-CO
group RRRHPAEE fReH Ec?r?t@ger[ﬂ of Cf.oéi"ﬁ%é?ﬁ?ggi'ﬁjo%- zetidin- gyl 2-0X0-

2,5-dioxo-imidazolidin-1-yl, 2,6-dioxo-hexahy ropyrlml In-1-yi

PYffO?*@MoWh%ﬂﬂﬁjWWméﬂb%qmmarﬁﬂwmfm”f~yi 2-ov0-azepan -1y,
5 »oxo»%H%iBm th'?!“@@?&'ﬁbﬁaﬂyﬂ?ﬁkﬁéﬁﬁtﬁﬁm dz'&%@%g g&gh%n-s‘]»yf 2-

following formulae, CC () 0 11 - 5 a' G
oxo-thigzqlidin-2syi, Seaxe- m@@n%aﬁ@mb@xu&ma édanwfmaidr{‘bééﬂmzm-w
Le. froMANRS e REAER IfAMC RIS diligrRIIL substituents R8 and/or
can carry on a ring nitrogen atoms which is not bonded to the group A a
group R12, and which, like all suitable groups in the compounds of
rmulae | andda, can be pregent in tautome@c forms, for exgmple as a
- dlhydroxyp rroI 1-yl groupin the case of he 2,5-dioxo-pifrrolidin-1-yi

U
1,1,3-trioxo-thiomorpholin-4-yi group. If R1 and R2 do not form a ring
10 together with the N-CO group which carries them, they preferably are
mdependently of each other ch(gsen from (C1- C4) alkyl, (C3- C?)

)k)L
Cr U~y e

15 Ali 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, o
give a substituted group as indicated above. As exampies of such groups which are

2C  substituted by an oxo group on a carbon atom or by one or {wo oxo groups on a
sulfur atom, and which can represent the group -N(R?)-CO-R' in the formulae | and ia
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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20 cycioalkyl-C" 1-12,-, phenyl-CnH2n- and heteroaryl-CnH2n-, more
preferably from (C1-C4)- alkyl, (C3-C7)-cycioalkyl-, phenyl, phenyl-CH2-,
wolmtevaangsand heteroaryl-CH2-, particularly preferably from pct/Er2006/005706

(C1-C4)-alkyl, (C3-C7)-cycloalkyl-, phenyl- and heteroaryl-, and in each
case R2 can in addition be hydrogegn wherein the groups (C1-C4)-alkyl
and (C3-C7)-cycloalkyl can both be substituted by one or more identical
or different 25 substituents R6, and the groups phenyl and heteroaryl can

piperidfipesHbsiterhNLOBRING 200780034 ﬁ&é%ﬁ%ﬁ%ﬂﬁi&@% 39 4-

_ moré identical or different substituents R7. If R1 an _ 1
dioxo-thiggedginey whi-ghexe-tuingre i wiich-vhand ihbe-ticgadhiomorpholin-4-y]
may befMBARKABAL Qé.t"%?dﬁs%?ttﬁé’%ﬁmi Zéhlygiagen and R'is defined

as indicated. If R2 is an alkenyl group or an alkynyl group, preferably the
nitrogen atom carrying R2 is not in conjugation with a double 5 bond or

triple bend, i.e., preferajgly the nitrogen atom carrying R2 i not directly
bondedjto a carbon atot in an alkenyl %roup or alkynyl gripup which is

part pFa~double beng-orcple bond. Inthe compou?rdﬁ rmula la
the g $ R'and R2 ably are %0 ind ﬁéndently f each other
chosemfrom (Ci- C3-C6)-a , (C3-CQ); ;

(C8C7)-cycloalkyl-CnH2n-, phenyl:&nhH2~- and heteroaryl-CnH2n-, and
R2 can in addition be hydrogen, wherein the groups (C1-C6)-alkyl,
(C3-C7)-cycloalkyl, (C3-C6)- alkenyl and (C3-C6)-alkynyl can all be
substituted by one or mgre identical or diffepgnt substituents R6, and the
groupsiHCnH2n can all bg substituted by onelior more identical 15 or
differept substituents chesen from flu /a}r%ﬂCLC@-alkyl, and all
pheNyl gré@ips and Reteroalryl groups cap be sybstituted by one or more
ident r different substigients R7, or E@d@ﬂogether with the
N-8 group which carriés thefd, form a 4-membgged to 1 0-membered,
monocyclic or bicyclic, saturated or unsaturated ring which, in 20 addition
to the ring nitrogen atom being part of the N-CO group, can contain one
two further hetero rin% %,n?%rgﬁers or heteroatom groups chosen from

. or - .
which gan\ 122 §8stisted ¢ LRI BY ARErBRIMRke idRntical or
differemtreuisstithante/ &Fisgd/or can carry on a ring nitrogen atoms which is not

bonded to the group A a group R'?, and which, like all suitable groups in the
compounds of formulae [ and la, can be present in tautomeric forms, for example as
a 2,5-dihydroxypyrrol-1-yl group in the case of the 2,5-dioxo-pyrrolidin-1-vi group, as
a 2,5-dihydroxyimidazoi-1-yi group in the case of the 2,5-dioxo-imidazolidin-1-yi
group, or as a 5-hydroxy-1,1-dioxo-2,3-dihydro-{1,4}thiazin-4-y! group in the case of
the 1,1,3-trioxo-thiomorpholin-4-yi 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 (C1-Cu)-alkyl, (C3-C)-
cycloalky-CriHan-, phenyl-CrHae- and heteroaryl-ChHa,-, more preferably from (C4-Cy)-
alkyi, {Cs-Cr)-cycloalkyl-, phenyl, phenyl-CHz-, heteroaryt and heteroaryl-CH,-,
particularly preferably from (C4-Cg)-alkyl, (Cs-Cy)-cycloalkyl-, phenyl- and heteroaryl-,
and in each case R? can in addition be hydrogen, wherein the groups {C1-Cys)-alkyi
and (C3-Cr)-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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members from the series 0, S, SO and SO2 cannot be present in
adjacent ring positions, wherein the ring formed by R' and R2 and the

w\z68@@0esp which carries 25 them can be substituted by ong&FMRie /005706
identical or different substituents R8. Particularly preferably, in the
compounds of the formula la the groyps R' and R2 are chosen from
(C1-C4)-alkyl, (C3-C7)-cycloalkyl-ChH2n-, phenyl-CnH2n- and
heteroaryl- ChH2n-, and R2 can in addition be hydrogen, wherein the

or morgr%@ﬁiégilogé?ﬁgen ! aﬂ%?%t %%t?ﬁ?cf ,Qﬁé?{?c%]é? Zahg ﬁ)srpﬁrbesr?tifzt& (éogether

by one or more érent substituen
with thgrbbﬁ@a@f@mwm@wtt@ﬁmpém He gﬂbsﬂmm{ibyeohefcﬂhmwesent invention

IS h@%(ﬁ&gﬁl& carrlest gq;ﬁj%%r’%gg mem ere%’%te %%%{ i hgjtg%lkyny}

group, efersblicthanitengerp atersataraybuo iRy 1wmh;nrcadmgamm théhrmgoubie

vond A AR By
bondeti@rﬁwgarmmw 3l an%arzyéemne - @@y@xd@mmmamesmemf a

doubléﬂ@r&?%ﬁ%‘-ﬁ%ﬂ@y one or more identical or different substituents R8.
In the compounds of the formula | the groups R' and R2, together with

the N-CO group which carries them, preferably form a 4-membered to

in the CORRBRRISGTIAITBRAGIE G BRI YALEAORINAAUAIBILIIGKDIE. I

ddition to the ring nitrogen atom “being part of the CO group, can

indepeasiRBll e RFAEPRERIBSATY TREMEer SrbsdVifin Nshrkeny), 6450

aikynyﬁ"(@:.ﬁ@% -erisiyine, Fng-fumad e %3%8%@@6%%(%%9!% R? can in
which carries them can be substituted' y one or more i déntical ‘or

additionhs dydiogengnaisia the mwé%é‘@mmfoﬁ%e%)eeuﬁwalkyi (C3-Ce)-
alkenyliSRIPROLEC (R IRIPNPS ERLANERA bsthatea er%mgﬁa@ﬁzbansﬂeqﬁerem

tog ether with the N-CO group which carries them, form a 4- membered to

subsf'tiwr%ﬁb@@e ﬁﬁ‘i’o%w&‘ﬁ@m icsRial e sibeEHink R RIS PRETe identical
or diffe¥Bit s BARGHINS tadaedineRitmashatanyieney fgﬂe&st% Qppaw groups

can contain 20 one ar two further hetero ring members chosen from N
and helgreang HEOWRS 58 %%)%‘WﬁF&H‘t%‘érWé’ﬂ?eﬁﬁé%\PEﬁ sBkisa QvithiiReent

substif@visihat two ring members from the series 0,

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 or heteroatom groups chosen from N, NR'?, O, S,
SO and SO; which can be identicai or different, with the proviso that two ring
members from the series O, S, SO and 50O, 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-Cy)-alkyl, (Cs-Cy)-cycloalkyl-CyHaq-, phenyl-ChHan- and heteroaryl-
CnHzn-, and R? can in addition be hydrogen, wherein the groups {C1-Cy4)-alkyl and
(Cs-Cr)-cycloalky! 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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S, SO and SO2 cannot be present in adjacent ring positions, wherein the
ring formed by R1 and R2 and the N-CO group which carries them can
be substituted by one or more identical or different substituents R8, and
wherein preferred features of this 25 embodiment are those outlined
above. For example, in a preferred feature of this embodiment the ring
formed by R1 and R2 together with38e N-CO group which carries them
is a saturated or unsaturated, monocyclic 4-membered to 7-membered
19r example a 5-membered or 6-membered ring, which, in addition

or R" G908 ilRotieE S aiBR bCroh e MRS ce s daModrto A drsrabered

to 7-midtiberdetere g mendbalwhiolnp Qs Beisiad M e Toebideh & the
and S, more lg%}efer%%/ from NR12 and S, and which can be substituted,

fing NfERASH AT, I RS ghdip Nr=LcarBER SRMSIR TSI cBmBEHIRRe iSO ring

membthecpresanirdisclosNre’ therisg doneed B0R Lanst&a MedWiFormed by R' and
R2 %}%07/@2(5@46 PCT/EP2006/005706 33 the N-CO group which carries
NG Woes FEPLBMAIA FarRS e 63 ThE e BRI Ci iR @ there

identicailrooeiffaton svitishtispartRst the N-CO group, where in this
embodiment the ring can likewise be substituted as indicated. 5 In the

compounds of the formula la the group R3 is preferably chosen from
in the pbemdumapbfitatefytrank heter gaoylpatichaeania] fagystistiitadHy InE0

or.more identical or different substituents chosen from halogen,
groun HeR 20 e 1SRRI L. A IPe O, FCrr est sty
monoayhich satutzesiibstitutead byted eiog mbiehiliotde ititonts, the ring nitrogen atom

. -C2)-alkylenedioxy which can be substityted by one or more fluorine

being Bt GAE N ERERIGIG Cal SEEe e Ja 56 Rl g Mo ber chcsen
from NyiNR1202)-8IK5Paanid & QUC Whé)ilkitie ERNHFTEE DELR)-atgIRSGMNHe

((Cl-C4)-al | rbonyl-, ((C1-C4)- alkyl)aminocarbonyl-. ..
N-C O B e N e e RS R pntimtor
differe(t s@tiallys@2-, and more preferably by one or more identical or

different substituents chosen from halogen, (C1-C4)-alkyl,

(C,-C4)-alkyloxy-(C1-C2)-alkyl-, OH, 15 (C1-C4)-alkyloxy which can be
in oneRBbRdIBE b tecoprerebtilistite trorii:e (@ea®-Rilandiatiothevbiehpounds

of oS SR P AR IR Sl e, om a0
membged-o4) Givgicoed- menecyais) ailkjtaiitn sedvpaied-or unsaturated ring
which, (Fh &g BRIRAGHRATYER €T Bking part of the N-CO group, can contain
one or two further hetero ring members chosen from N, NR™2, O, 8, 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 exampie, 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 disclosure the ring formed by R' and R? and
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alkyloxy)carbonyl-, COOH, CONH2, ON, CF3, H2NSO2- and

(C1-C4)-alkyl-S02-. 20 Particularly preferably the group R3 in the
wocaopmurgs of the formulae | and la is chosen from phenyl, paphtbalesvbsos

and heteroaryl, and preferably is a phenyl group or heteroaryl group and

more preferably is a phenyl group, g\@ich groups can all be substituted

by one or more identical or different substituents which are chosen from

halogen, (C1-C4)-alkyl, (C1-C4)-alkyloxy-(C1- C2) alkyl-, (Cr-C4)-alkyloxy

fhe N{Y@ Fb drcaithsit kﬁ@ﬂw%’o@ en%rt W?a %ﬁ%?ﬂ ro rméa member in

B Iky mercapto, (C1-C4)-alkylamino, di((C, amln
additici@tgmwnwngeweteﬁawcm;amwrﬁ@‘ze Mrﬁé‘f@mpl g¥bepe in this

embodf#@ﬁsﬁg'ﬂgﬁﬁ RLETREAPheEI95aR Har Ay sk gyinolinyl,

thiophenyl, isoxazolyl and pyrimidinyl, more preferably from pyridinyl,
pyrimidinyl, isoxazolyl and thiophenyl, and is thiophenyl in one

in the L%HERHJWBP ﬁ@%ﬁYﬁP&'%tN@Fﬁ%QPW%BMQ B8 j%ﬁ&@éﬂtm Bhenyl,

indicated. Preferably the optional substituents on the group R3 are

naphthélﬁfﬁé@ﬂ@&ﬁ’iﬁ[@@éﬂ wihico4agIf be sLbafiuistbRy arfchrgariseidentical or

a
e SIS 0807 it o, T B

alkyl-, faﬁbr%g%a@r@meﬁycwae §GB§¥WW‘8@@ VARG CidBIRiEaligprine atoms,

(Ci- cz)dgt@geﬂémeagtmwﬁwbé@ee@ﬁﬁe&ram%%d@fﬁ&ﬁwe% (Cy-
CF3. Especially preferably R3 is a phen{éroup which is substituted b

Ca)-alkylinessanise N&hn@m%«f)oﬁﬂeﬂ@m'&%&! S orRlN #HBIRh Sgef«)- aikyl)
CO NHﬂtﬂmﬁ@”ﬁd@V@@@W5 ar(wm:maw%m&%ﬂaappe@q DRS,)-

chlorine atoms met grou% and ethyl rou S. Ap en Igr up

alkyamippearhony'r3(sp Mﬁggiagmg e.CN, CF3, HoNSO»-
and (CSUbstiutgrmupRd msretﬁm@ﬁwwﬁér&s @f@fferia@uﬂéamﬁ dWerent

three, four or five, mare preferably one, two three or four, particularl

substitueHEs: CRRSERATANL AR (o a R ey SRl SHE sl OH.
(Cy- mpamarmomﬁrmbehtbe @t@mm@@qbqs@nem HBr@rauBIR ist8ms, (C4-Co)-

ayeng e S A B B B S -
aikyim@f@mol euaz,mmn&ugmwmmmmqmmpemwﬁmgmqg:m@xembe
conH R Ep To cnen rE me p e deenie 5 TR -
a&ky!ox@@mmqgle @theaylcg@mﬁgmmare:a‘*hthe‘rﬂemumaif(ﬁcamb)ealkys-soz-
F’articulséJ ? t;iattuet%réaglyr}%gagt?gup. @,ne t?{g %%dr{%BS[‘z%%fst% i;g,re%pr;,g;gg?sélgg }a Is
chosen from phenyl, naphthatenyl and heteroaryl, and preferably is a phenyl group or
heteroary! group and more preferably is a phenv! group, which groups can all be
substifuted by one or more identical or different substituents which are chosen from
halogen, (C+-Ca)-alkyl, (C1-Cy)-alkyloxy-(C1-Ca)-alkyl-, (C,-Cgsj-alkyloxy which can be
substituted by one or more fluorine atoms, {C4-Cs)-alkyimercapto, (C1-Cy)-alkylamino,
di{(C1-Ca}-alkylyamino, CONH;, CN, CF; and {C4-C,)-alkyl-S0,-. 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, (C+-Ca)-alkyl, (C+-Ca)-alkyloxy which can be substituied by one
or more fluorine atoms, and CF3, more preferably from halogen and (C4-C,)-alkyl.
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group R3 in the compounds of the formula la is chosen from phenyl,

naphthalenyl and heteroaryl which can all be substituted by one or more

identical or different substituents chosen from halogen, (C1-C6)-alkyl,

(Ci-C6)-alkyloxy-(C1-C6)-alkyl-, OH, (Ci-C6)-alkyloxy which can be

substituted by one or more fluorine atoms, (C1-C3) 20 alkylenedioxy

which can be substituted by one or3fiore fluorine atoms, (C1-C6)-

alkylmercapto, NH2, (Ci-C6)-alkylamino, di((C1-C6)-alkyl)amino,

~ ((C1-C6)-alkyh- CONH-, di((Ci-C6)-alkyl)aminocarbonyl-,

ParticyielyaBriarshirmnicarbbany g icheAeE5cabsHted Dyopne or more

identicaQNHiffetdNt SlisstiGehis Ay BNHPOLnhERlnaRs Y BINED2aiky! and
H2NSO2- and (CI-C6)-alkyl-SO2-. 25 In the compounds of the formula la

CFs. Egpegitihipheliesahiviiraisy dHidH aemraviven)s suhstiviarbyiqae or more
identicBPoH iR sipyaiiycihe grise Ridnthaicoenaunds %@@0@%%%[
erably IS

and la is chosen from methyl and fluorine, and especially pre

groupsy iB mrEtisyiaHAMRHER FelkstRDRTHERAIMS sty @@ yrs.aA ethy!

groupsvhighiglggengrelnaadraing R INOp e RUE, divesatuibd isHiefeBlb. In a
_one, two, thrge or four, morfe preferably one or two. WO 2007/000246
substitpied 295808/ 0H8 70158 | A RERTISSIH RESPIRR YomRilg 1R tRe BB pTour or

five, m?c&igmﬁblwmmg fl’fligelhﬁgﬁgﬁ? épégicﬁlélla)k‘if’;rlﬁ)’bferabri]y onebtwo or three,
-C4)- oxy-(C,-C2)-alkyl-, OH, (Ci-C4)-alkyloxy which can be
more Ak ALS RO A ErERrE SR R e AR A iggiosure
the grd@h-R%)s alkesoiryeiidifGupd)alkybraeniyiayrdGl 64 rdoiraMigroup, and
. i((C,-C4) 5 alkyl)aminocarbony!-, ((C,-C4)-alkylyaminocarbonyl-, .
i anofd S e K o BB SR e ERSTRgAIE droup, e, a
phenyl(GreCd ealayh Sty dhartietdankyrpr gfexablydhe gnomieRbthietyegroup, and in
ompounds of the formulae | and4a is chosen from haloge
snotne S SRR e N ST Eoitingey oroue or
a monodyiclicdasidreanbsitutpdfby exmrgiensotieidldriregtomisere ail these groups
(C.CaA)- Imerc C,-C4)-alkylamineg,.di((C.-C4) 10
can b R Sk ST L CONED. L) Biclosure the
group E&%Cﬂ@-aﬂmlp@@ﬂh mibliee pamicidaldyipaifosssyrbonphalmgenaphthalenyl and
- iall fer : . in
R S I R M A R e
substituents chosen from halogen, (C4-Cg)-alkyl, (C1-Cs)-alkyloxy-(C-Cs)-alkyl-, OH,
(C4-Ce)-alkyloxy which can be substituted by one or more fluorine atoms, (C4-Cj)-
alkylenedioxy which can be substituted by one or more fluorine atoms, (C4-Cg)-
alkylmercapto, NH;, (C1-Ces)-alkylamino, di((C+-Cg)-alkylyamino, ((C+-Cg)-alkyl)-
CONH-, di((C4-Cg)-alkyl)aminocarbonyl-, ((C:-Cs)-alkyl)aminocarbonyl-, ((C1-Cg)-
alkyloxy)carbonyl-, COOH, CONHy, CN, CF3, ((C1-Cg)-alky)NHSO2-, di((C+-Cs)-
alkyl)NSO;-, HoNSO,- and (C-Cq)-alkyl-SO,-.

In the compounds of the formula la the group R* is preferably chosen from (C-Cy)-
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.



10

15

20

25

30

by one or more identical or different substituents chosen from fluorine,

chlorine, methyl and CF3, in particular fluorine, chlorine and methyl, for
wWOoemiplez4tuorine 15 substituents, and more especially preferabiyiiecos/005706

group Het is unsubstituted. The number of substituents R5, which are

present on a substituted group Hetggreferably is one, two, three or four,

more preferably one, two or three, particularly preferably one or two,

more particularly preferably one. 20 In the compounds of the formula la

in the dBMBPERIMISEF HRRIAARL Sheregisem Sﬁ,@'%iﬂ?efé?'éb%%oslen from halogen,
alkylmercapto, di((C,-C4)-alkyl)amino,

(C,-C4)-alkyloxy (Cl-C{&- é )
(C-CoxbAf uikhAOIARY: Gl BbimihotadvIoxy which can be
substitlted &¢ hakypxydeahemihe @R, €N Zalfehadd 453 ﬁ@{élq@qttx au

preferably the group R6 in the compounds of the formulae | and la is
alkylamings & fron sliBheb 3Bine af Gk e Src: eMangimife) 25

alkyhartipoSetbalion)-@ONE;; dikAakciiybapynoqhanylaikyioxy)carbonyl-,
(QQ -C4 -alkl%lsé?carbon I-, COOH and CE3, more particularly 5
COOH ANk, GR CHacii (HCCaAlNkoky) B BiHRTnAreiemhly the group R

in the cRpREEIMIEE ieka RbyfioRd (GirlddladasseafenHaribk QONC Tk, (C4-
number of s bﬁj&fe% ,RI%Ergera ly is one, two or three, more =
Ca)-aligionr 19%% W ,Sba o Mﬁ%— {RRDNTYHL C30 RRRERIEE RIS one or
more ﬂegmcgefat?m% {&ﬁ@g@ﬁ@l&éi&@&fgﬁ&ﬂ% @?ﬂ*iﬁgﬁcﬁ?@ﬁf?’i((cv@%
-C4): -CA):aikyioxy=(C1-C2)-alkyl-. OH1 (C,-C4)-alkylox
aikyagiigh U LI BRI SN et o b BRI 56 6 Hogpymore
particulzmy W@f@g@ﬁﬁ&dﬁrﬁm h&@@ﬁ(ﬂﬁ@@kﬁ&k&ﬂ@iﬂgﬂk\/:&sb@ﬁm@eprelflergbiy the
ubstitute one or more flyorine atoms, (C1-C4)-alkyimercapto, .
aroup B TS SR R oA 4 E LeDIGFE BRpubstited
by onadi(‘(@xb@)lidﬁ(atlli@é)iaﬁn idf@?]ﬁ@dbs({ﬁbﬁé)eﬁhséarfmwﬁﬂmﬁw;,chlorinde,
C1-C4)-alkylox rbonyl:, 5 COOH, CONH2 , CF3, H2NSQO2- an
ety R LB ey LSSl e P Tuhe
substitoenipoand safrthespenislthe prafierbkbly tie seodpokich dogestEiii@dd: The
Ikyl CA)-alkytoxy-(C1-C2)-alkyl-,,OH, (C,-C4)-alkyloxy which can
el S oni A e RLGTRS BRSNS oror=bl
is one,whicHivee e fubstites drefersbiy onerddloaimihate meamitiRarly preferably

one or Q%%‘,%%%}%'Mﬂﬁémgr@ié{%’f‘é}éﬁi@'@ﬂ@mi“O' ((C1-C4)

In the compounds of the formuia la the group R% is preferably chosen from fluorine,
OH, X0, (C4-Ca)-alkyloxy, (C+-Cs)-alkyimercapto, di{{C1-Cq)-alkylyamino, ((C1-Ca)-
alkyl)-CONH-, di{(C+-Cs)-alkyhaminocarbonyl-, ({C+-Cy)-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-Cy)-alkyloxy, di((C+-Cy)-alkyhamino,
((C4-C4)-alkyl}-CONH-, di{(C+-Cs}-alkylyaminocarbonyl-, {(C+-Cs)-alkyloxy)carbonyi-,
COOH and CF;, more particularly preferably from fluorine, ((C1-C4)-
alkyloxy)carbonyl- and COOH, especially preferably from ((C4-Cq4)-alkyloxy)carbonyi-
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-Cy)-alkyl, (C1-Ca)-alkyloxy~(C4-Co)-alkyl-, OH, (Cy-Caq)-alkyloxy which can be
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10 alkyl)-CONH-, CONH2, CN, CF3 and (C1-C4)-alkyl-SO2-, more
particularly preferably from halogen, (C1-C4)-alkyl, NH2,
w@b@d)zatkylamino, di((C1-C4)-alkyl)amino, ((C1-C4)- alkyl)1#¢@Mbhoadishs706
CF3, especially preferably from fluorine, chlorine, methyl, NH2 and CF3.
The number of substituents R7 prefggably is one, two, three or four, more
preferably one, two or three, particularly preferably one or two, more
particularly 15 preferably one. In the compounds of the formula la the

substi ey RBrs BralFsAO TR SAm NePOSh. oAy unich can po

cycloalkyl -CnH2n-, phenyl- nH2, , hetéroar
Substffa#ﬁﬁ Bx/Re1 06 By flLicspe mi%MWMW@ﬁf@aﬁ@b& (C1-Ca)-

afkyia'ﬁ%smlél@q @épﬁﬂﬁﬁéﬁrﬁb’fﬁcﬂﬂ@fmﬁ‘amf B ANHC drgdkylengdioxy
which can be substituted by one or more ftluorine afoms
a["V')a?éﬁ%@,ﬁb&lﬂyiméﬁ%a&e)ﬂw %G*iﬂe%fm?hdmﬁﬁ dealicdgxy)carbonyi-,
COOHaBDRMINON(CEFCH eyl
% E;g alk I)arr%nozcﬂ%dgfw%m 1- éﬁﬁoﬁwﬁr@%ﬁ% Sferably the
group (Rﬁ @Eﬁdﬁ(ﬁ&?ﬁ?g%ﬁé%hfﬂwmﬂcr@)

alkyl, (gqogp)saﬂnﬂd}@tq@mmws @R, 2Tindepandasily AeacRathes ReEbstituted

substituted by one ore more identical or different substituents chosen

by oneqpl REGEN e RISty eraisyiepetiesy whirbgarrhprsunsiijuted by
one or prieferabrie grawe AEHD, (T e Qmﬁfdhe Wﬁﬁéiﬁyﬁdﬁﬂﬁo ((C+-Ca)-

alg 1- Ik l, hen CnH n-, heteroaryl-CnH2
alky - R R o € AU e VS Do N By i arearably
from haslolgetit(Ea-0y)emtkylr m{m@mmrmﬁmﬂso(@k(@@}%m%mo (C1-Ca)-
lkyl)- can b ubstltutcel &E}? E)? T #e flyorine atoms,
alky ity e SRR A RO LRSI D, THRBRSCaNIaNg BarARibY!. NH. and
o T’“@mw‘“f’@‘ﬁ@”‘”‘?‘““@bﬁ‘é%’?“"*’“i?ﬁ%“?é%&?&é&%66"‘8%8
carbonyl:
preferdi RE) B ChiEes R M MR rocBS Skt ErBam pareery
preferatay cmelependently of each other be substituted by one ore more

identical or different substituents chosen from halogen, (C1-C4)-alkyl,
CF3 and (C1-C4)-alkyloxy. More particularly preferably the group R8 in

In the anmponmoﬁmefmmmmm guodiaRS sqiveserabithalagefiiom halogen,
oISl SRR e O CLED O o,
alkyloxy-(C+-Cz}-alkyl-, OH, oxo, (C1-Cy)-alkyioxy which can be substituted by one or
more fluorine atoms, (C+-Ca)-alkylenedioxy which can be substituted by one or more
fluorine atoms, (C1-Ca)-alkyimercapto, NHa, (C+-Cs)-alkylamino, di({C4-Ca)-
alkyl)amino, ((C+-C4)-alkyl)-CONH-, di{(C1-C4)-alkyl)aminocarbonyl-, ((C1-Ca)-
alkyl)aminocarbonyl-, ((C+-Cg)-alkyloxy)carbonyl-, COOH, CONH,, CN, CF3, HoNSO»-
and (C4-Cq)-alkyl-S0,-, wherein all phenyi groups and heteroaryl groups can
independently of each other be substituted by one ore more identical or different
substituents chosen from halogen, (C4-Ca)-alkyl, CF3 and (C4-Ca)-alkyloxy.
Particularly preferably the group R® in the compounds of the formulae | and la is
chosen from halogen, (C+-Cy)-alkyl, phenyi-C,Hzn-, heteroaryl-ChHap-, (CG1-Ca)-
alkyloxy-(C4-Cz)-alkyt-, OH, oxo, (C4-Cy)-alkyloxy which can be substituted by one or
more fluorine atoms, (C4-Cy)-alkylenedioxy which can be substituted by one or more
fluorine atoms, (C1-C,)-alkyimercapto, (C1-Cq)-alkylamino, di{(C+-Cy)-alkyhamino,
((C4-Cq)-alky-CONH-, di{(C4-Cy)-akylaminocarbonyl-, {((C+-Ca)-alkyloxy)carbonyi-,
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alkylenedioxy which can be substituted by one or more fluorine atoms,

(C1-C4)- aikyimercapto, ((C1-C4)-alkyl)-CON11-,
wOodif0Ca0624¢-alkyi)aminocarbonyl- and CF3, especially preferadgty/freroosoos706

halogen, (C1-C4)-alkyl, oxo, (C1-C4)-alkyloxy which can be 10

substituted by one or more fluorinegtoms, and CF3, more especially

preferably from halogen, (C1-C4)-alkyl, oxo and CF3. Substituents R8

which are present in a non- aromatic ring in the heterocycle formed by

CONHJ?t’Sﬁ%B% QUG LH LISy Ry PoRR M%@Fﬁéﬁﬁ%\.’exam ein

particular in the ring which contain3 the said N-CO gro

independesiiharsmach ﬁibﬁﬁ(%&ﬁ@h@!@#&ﬁ'/@ﬁ theEDy el N@ﬁb@éﬁéﬁe@ﬂt

subststd&?ﬁé'&ﬁ&é&gr%m%!a Hr?@‘ y.shggen i oahilCE Gl ioxy. More
(C3-C4-cycloalkyl- ﬁCn 2n- heteroar I-CnH2n-=,

C
pamcul@ﬁy %f%*mwa cgirclxgm%ﬁmih@nom&pmﬁ@ O(c’sheéamm?%w la is
chosendémlta Kal _ahm%wicm%w@r%%%-my

from (C1- yl, C cy yl-ChH2n I-CnH2n-
alkyloxy bloasAch BB e &maﬂwar@f@mma%m Eayatkyl and

aikylen@&ibkyh@ﬁ%ﬂ %&ﬁ@ﬁ’hgg‘tlﬁ@é@%g%gﬁﬂﬁy rd RN G@BmMS, (C1-Ca)-
independently of each other be substituted by one ore more identical or

alkyimefgriih Endnerdiy ldSdit ot aicgehalenemngesrhopy- ang CFa,
especidfy HréisttipiorhtaBEBRe O By ERieNEXB SR RBIKYRYVRED can be

three, four or five, more preferably one, two, three or four, partlcularl

substituied by 90 RE MREEJURIRS %%Pé-pa?ﬁc%myra%?e%%ﬁﬁyd?fﬁvﬁf%y from
halogeH) (0S-cRPRRYNASKefiRg mwt@&tha@fwaﬁmw@‘@@@bs@lﬂ@%% non-

o R R BT ST R e o
which GAIORRNiEM, W@@@@Oiéﬂ%(ﬁb—%&bﬁd}h ReHepastieid aRidreE @kloup, for
el e S Bl L A 2
with thémmfgmqﬁna(@b@féramylcfﬁaéh)‘f@xﬁloauﬂﬂ&mk&n (C3-C7)-cycloalkyl-
CoHer (B g D TS AT s OH. oxo
NH, EEle@a%lkyGéﬁiﬁf%)dt(W}@)@&%BmWWGZ@MWN@@W a‘thor‘e
prefer%igrﬁy %éél{’?a-a %ﬁ;ggﬁg?é%/ ?ogﬁ(yf:‘& tﬁz?u,bp gz%ty n%gﬂ?heteroaryin
CnHzn- and oxo, particularly preferably from (C4-Cs)-alkyl and oxo, wherein all phenyi
groups and heteroaryi groups can independently of each other be substituted by one -
ore more identical or different substituents chosen from halogen, (C-C,)-alkyl, CF;
and {C4-Cy)-alkyloxy. The number of substituents RS preferably is one, two, three,
four or five, more preferably one, two, three or four, particularly preferably one, two or
three, more particuiarly preferably one or two.

In the compounds of the formula la the group R" is preferably chosen from
hydrogen, (C+-Cq)-alkyl and ((C1-C4)-alkyl)-CO-. Particularly preferably the group R"'
in the compounds of the formulae ! and la is chosen from hydrogen and (C4-Cy)-alkyi,

more particularly preferably from hydrogen and methyl. Especially preferably R'' is
hydrogen.
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substituents chosen from halogen, (C1-C4)-alkyl, CF3 and

(Cr-C4)-alkyloxy. Particularly preferably the group R12 in the

compounds of the formulae | and la is chosen from hydrogen,

(C1-C4)-alkyl, (C3-C7)-cycloalkyl-CnH2n, ((C1-C4)-alkyl)-CO-,

(C3-C7)-cycloalkyl-CnH2 -CO-, ((C1-C4)-alkyl)-O-CO- and

phenyl-CnH2n-O-CO-, more 10 parﬁ@ularly preferably from hydrogen,

(C1-C4)-alkyl, (C3-C7)-cycloalkyl-CnH2n-, ((C1- C4)-alkyl)-CO-,

C3-C7)-cycloalkyl-CnH2n-CO- and ((C1-G4)-alkyl)-O-CO-, especially
In the &Péf@%ﬁ@’ﬁ@ﬁ%é%@éﬁiﬁ (e 1he HraHy Rand ersieBhly Qbang-Eamzn.-,
hydrogaare{oasmgchaisylhp(rege@)lwgmﬂhyd@gwh ~§@ﬁé@%l£ﬁ!9f%”%ﬂet@r@@i\g~|(3m2n-,

emhodi toft resent disclosuyre the group is hydrogen. n
((01'064@%%% HdS SRR IRAKE Gahl e RTRvRY s Heprdtsrdigiproaryi-
CnHZn@@aeotianomwaIngtlemda(ﬁfi@ém]{@LHlmgig@ﬁwdfﬁm@wame%y!

hydrogen and methyl. Particular efer is rogen. 20 In the
aroup g B RO HE A ST REES AT GP e Bl ical of aierent
substithentsribersehdrofrhealogeredCmnanpeyiclic @fnaaitc(@redn velishosgntains

. ane, two or three identical .o different hetero rjn mbpers ¢chosen frgm,
Partccwf\r FPfgfo aagrhﬁ%.e rﬂ%lﬁly‘ﬂr@%r%wg Wé?l r%’ﬂﬁ?gt%ﬂ%@ﬁ?ﬁeanﬁa 1S
Ch0Sendmrfohmdmgéthé%mevamﬁiﬂs)&ﬁeimWﬁdz%ﬁ KOChatg)-CO-

n I mac-gro i ontains ane or, two identical qr
o i B b el i R My s - more
particularyppiafieabitrofo inydia e thd Gudhealkyis (Ceferably@oaliont L Hay-, ((C1-

i I ' endent o h other.and e .
o L b B R e e resibly e SOSH ko g especiall
preferaioiyn foonbgdbgentdi@nlag-abkyt dads(C s 3P dyoldatkglrCatipumbers n
ke r identical or different. An

=P e e e e e B gl o e
presenahsgiogioedie prsnyRCH-hygsogenreferred embodiments of the

present disclosure one or more or all of the groups contained in the

compounds of formulae | and la can independently of each other have

In the aagBeURspRifthectpaeniasoranst taéhgratperspetiserraissablpichagenéom

hydrog¥n 38§ O B8 -SREHHR S ANB IRBRANE RS RIS DN BCethyi
_definitions of the groups
Particularly preferably R' is hydrogen.

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 8. Particularly
preferably a heteroaryl group in the compounds of the formulae t 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 lais 0 or
1, wherein all numbers n are independent of each other and can be identical or
different. An example of the group phenyl-C,Ha.- in which the number n is 1 is the
benzyl group (= phenyl-CHs-).
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5 and specified above, all combinations of preferred definitions and/or
specific denotations being a subject of the present invention. Also with
respect to all preferred embodiments the disclosure includes the
compounds of the formulae | and la in all stereocisomeric forms and
mixtures of stereoisomeric forms in all ratios, and their physiologically
acceptable salts, as well as their tas#®meric forms. 10 For example, one
such embodiment of the present disclosure relates to compounds of the
formula la in which simultaneously A is chosen from -CH2-CH2-CH2-

In prefgitpd/emROXMENtY REIR RIPBST GRAIPIEAIPRE O S UBBt @l ®gEouPs

contaifeaRY ehisleatisban siflerenhsubRliiuai I Rda ihnaraEny SRSEBther
fromfo S and NR" and Y. is bonded to the group Het; Het is chosen from

have apy; gl g FRHss ARTINERRS REHRR IFIRS SRefiemh abeYSPeRRARNe Of

some vhikh spacificagesidistitied/bicANe OEoMaRiddRNbigaharddiferiie0f the groups
substituents R5 and wherein one of the ring nitrogen atoms of the

and SEREESb ARV oL FO R TEL A 6L B EVeIREH ST Fioio Bt ah abecii

denote_(%r@flba aitieyla Xdﬁ}ebﬁsemﬁmze@@ﬁﬁbéﬁmg%ﬂf% fﬁlrﬂggi\bgbﬁ% APpreferred
independently of each other.chgsen from (Ci-C4)- -C7)-

embod R RS R dNS I R OS5 e AR st dgn

sterecis@addiiivfohashydiogsimumbaresidhe grompsi¢GdnG4d iralkyransk, and their

(C3-C+cycloalkyl th be_substituted b identical
Py EGRER LT A hFeAyF gL S ReEFbaryl croups

can be substituted by one or more identical or different 30 substituents -
R 0.2007/000246 PCT/EP2006/005706, 40 or R' and R2, together
For e P R O S SRRl e Lol SR ige & compounds
of the formarfibkrdd whinhosipelitasamwated 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 12, 0, S, SO
A is chirsg s Oamviidieil theGig BidraYed by @Hand/RE @incath€ M- GO s wan be
substit %8%&%H%%mg}gﬂ%%‘ﬁ%|b§'m%w LMbERLENE @I,e Qrtl' %Rérein Yis
ifferent substituents R8;
chosen from O, S and NR'" and Y is bonded to the group Het:

Het is chosen from pyridinediyl, thiazolediyl, 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 imidazolediy! group

carries a group chosen from hydrogen and (C+-Cy)-alkyl;
X is chosen from a direct bond and O;

R' and R? are independently of each other chosen from (C1-Cy)-alkyl, (C3-C7)-
cycloalkyl-CHzn-, phenyl-ChHa,-, and heteroaryl-C,Haq-, and R? can in addition be
hydrogen, wherein the groups (C;-C,)-alkyl and (C5-C-)-cycloalky! 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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R3 is phenyl which can be substituted by one or more identical or
different substituents which are chosen from halogen, (C1-C4)-alkyl,

W Glbtpakyloxy-(C1-C2)- 10 alkyl-, (C1-C4)-alkyloxy which gai/Be1406/005706
substituted by one or more fluorine atoms, (C1 C4)-alkylmercapto,
(C1-C4)-alkylamino, di((Cl-C4)-aIk¥ibamino, CONH2, CN, CF3 and
(C1-C4)-alkyl-SO2-; R4 is chosen from methyl and fluorine; 15 R5 is
chosen from halogen, (C1-C4)-alkyl, (C1-C4)-alkyloxy-(C1-C2)-alkyl-,

or R' & 'R(E;%éiﬁ@@'@%@%ﬁ@%%ﬁ;@@ﬁf%ﬁ% e AR AyerinG bered

atoms, (C1-C4)- alkylmercapto amino,
to 7-melerass mekarelinos forees) ikpatoated, Goery cENwIEiES, anaddition
C1-CA) 5 : ' i rine - I
to the igﬁ(%c@&gg#wal 'a%%%kyl)a rﬁﬁgg?%ﬁ gﬁﬁ&;@l)@@ gh@#y A BRI Yirther
hetero gife mePansasan ftarbhilR((C D03) SRyaod RQmueregcering
E3: ' 5 (C1:G4)- , .
e o e oo L TS G o e shgativted by
one méﬂﬁﬁﬂﬁﬁi%@lt’l@?'cﬁfeﬂéﬁ@%'ﬁéﬁﬂ%ﬁmé%ﬂm,;(Cl-CZ)- alkylenedioxy which
can be substituted by one or more fluorine atoms, NH2, (C1-C4)-
_.. alkylamino, di((C1-C4)-alkyl)amino, ((C1-C4)-alkyl)-CONH-, CONH2, CN,
R” is peenyvhndiegmcanharyhsibiedprens ehosereidaniem gsslifferent
substit(fenfsAkiirlaRbeRYsERidm RelsERAYIEE AR LIELL,)-alkyloxy-(C1-Ca)-
alkylox&/%gl-CZ)-alkyl-, OH, oxo, (C1-C4)-alkyloxy which can be
alkyl-, Grdndr@iniganatich £am b sstiuted b ors-enans furinegtoms, (Cr-

Ca)-alkiy Seeyhss c ' ,
X cycféﬁkﬁmirciﬁﬁ?%@ﬁgf&%ﬁﬁ%ﬁi ( 1-C4)1§I8)I’§§§r%1r%§' CFs and
(Cr-Calr@i¥ER a1y 1)-CONH-, di((C1-C4)-alkyl)aminocarbonyl-,
((C1-C4)-alkyloxy)carbonyl-, CONH2, CN and CF3, wherein all phenyl
roups.and heteroaryl groups can 5 independently of each other be

4 :
R"is Cs%%&%a‘m%&&% Hfentical or different substituents chosen
from halogen, (C1-C4)-alkyl, CF3 and (C1-C4)-alkyloxy;

R® is chosen from halogen, (C1-Ca)-alkyl, (C1-Cy)-alkyloxy-(C+-Ca)-alkyl~, OH, {(C1-Cs)-
alkyloxy which can be substituted by one or more fluorine atoms, (C+-Cas)-
alkylmercapto, NHz, (C1-Ca4)-alkylamino, di{(C-Cq)-alkyl)amine, {(C-Ca)-alkyi)-
CONH-, CONH,, CN, CF3 and (C1-Cy4)-alkyl-SOp-;

R® is chosen from fluorine, {C1-Cy)-alkyloxy, di{(C+-Cy)-alkylyamino, ({C4-Cg)-alkyl)-
CONH-, di((C4-Cy)-alkyhaminocarbonyl-, {(C+-C4)-alkyloxy)carbonyl-, COOH and
CFs;

R’ is chosen from halogen, (C1-Ca}-alkyl, (C1-Cy)-alkyloxy-(C1-Cy)-alkyl-, OH, (C1-Cgy)-
alkyloxy which can be substituted by one or more fluorine atoms, (C+-Co)-
alkylenedioxy which can be substituted by one or more fluorine atoms, NH,, (C4-Cy)-
alkylamino, di((C1-Cg4)-alkyljamino, ((C1-Ca)-alkyl}-CONH-, CONH,, CN, CF3 and (C+-
Cq)-alkyl-SO,-;

R® is chosen from halogen, (C+-Cyq)-alkyl, phenyl-CoHan-, heteroaryl-ChHay-, (C4-Cy)-
alkyloxy-(C1-Cz)-akkyl-, OH, oxo, (Cs-Cs)-alkyloxy which can be substituted by one or
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R" is chosen from H and (C1-C4)-alkyl; 10 R12 is chosen from H,
(C1-C4)-alkyl, (C3-C+cycloalkyl-C"H2"-, ((Ci-C4)-alkyl)-CO-,
(C3-C7)-cycloalkyl-C" H2,-CO- and ((C1-C4)-alkyl)-O-CO-; R13 is
chosen from hydrogen and (C1-C4)-alkyl; 15 heteroaryl is a 5-membered
or 6-membered, monocyclic aromatic group containing one or two
identical or different hetero ring members chosen from N, NR13, 0 and S;
nis 0 or 1, wherein all numbers n are independent of each other and can
e identical or different; 20 in any of its stereoisomeric forms or a

more TR FredGisdrkRk YT RRAANY PigfbcBn BGByRRiiBERAMY one or more
ﬂuorinémmpt@?‘mﬂ@mﬁé)@&ﬂf@df@;ﬁlﬁ;g%ﬁi@dﬁ f i ﬁﬁ?&?ﬁﬁ(@@@?ﬁﬁﬂkyl)amino,
isclosur es to compounds of the ormula la, in whic
(- CAMRE NG AL RIS ARECH- e Crr el Hpsarbonyt.
CONHgI,rtewMIctc):zHZ\@ﬁet@a earpgénﬁll@ﬁiih@@d:’ﬁz m@r?ammddp@gm or
. ifferent substifuents R4, and wherein Y is chosen from 0, S and NR"
Indep<E R STl A 15 SSRGS ERBLBTF ANe e Aoy iR
substitinarslediderhicincanialde sDbsifwrybyCRe1d TOMESidesIigr)ar
different substituents R5; 42 X is a direct bond; and the other groups are
defined as in any other definition of the compounds of the 5 formula la
R" is elhoserofrtel divand 40y -0t btgreoisomeric forms or a mixture of

stereoisomeric forms in any ratio, or a physiologically acceptable salt
thereof. 10 Another such embodiment of the present disclosure relates to

R'? is choseouitdsndfi 116 Cupalied, | (Enels)inyoltiatkgitytane oBIyCA i llydsE-,
r C C =Yz -CH2- wherein all CH2 groups can be
e B e et et i eRstel

by oA Br more tic ifferent substituents R4, and
wherein Y is 15 chosen from 0, S and NR11 and Y is bonded to the

R" is HRLBAEEm hydrogen and (C1-Ca)-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;

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

a physiologically acceptable salt thereof.

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

formula la, in which simultaneously

A'is chosen from -CH3-CHz-CHz- 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;

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

more identical or different substituents RS;
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Het is chosen from pyridinediyl, thiazolediyl, oxazolediyl, imidazolediyl
and thiophenediyl which can all be substituted by one or more identical
or different substituents R5 and wherein one of the ring nitrogen atoms
of the imidazolediyl group 20 carries a group chosen from hydrogen and
(C1-C4)-alkyl; Xis chosen from a direct bond and 0; R' and R2, together
with the N-CO group which carries ﬁ?em, form a 4-membered to 25
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, NR12, 0, S, SO
X is a andd®O@navherein the ring formed by R' and R2 and the N-CO group
which carries them can be substituted by one or more identical or
different substituents R8; 30 R3 is phenyl which can be substituted by
and theruttarymepdenticdd hratiftesanta sylkstisrarssintivehoiit ehesepoliags of the

halogen %Cl- 4)-alkyl, (C1-C4)-alkyloxy-(C1-C2) WO 2007/000246
form”'ﬁiar%é% @é/gﬁ 6 43 alkyl-, (C1-C4)-aikyloxy which can be
substituted by one or more fluorine atoms, (C1- C4)-alkylmercapto,

. -CA)-alkylaming, di((C1-C4)-alkyDamipo, CONH2, CN,.CE3 and .
i any QS e B L R B ST S TG R gy rato, or
a physibloggrafpachatdgble §&it 6djealkyl, (C1-C4)-alkyloxy-(C1-C2)-alkyl-,
OH, (C1-C4)- alkyloxy which can be substituted by one or more fluorine
atoms, (C1-C4)- aikylmercapto, NH2, (C,-C4)-alkylamino,
Anotheli §achCabidizening, tHE pregg kst @ o K e OdetmMENING & it

-C4)- |- - R8.i rom halogen, (C1-C4)-alkyl,
form“'é%{e'n%quc?dﬁ, ‘?@%&rﬁ%@pﬁg?&crm- aikyloxy-(C1-C2)-alkyl-, OH,

0xo, (C1-C4)-alkyloxy which can be substituted by one or more fluorine
A is cHEOMSH L -ERL Bylenadigpywhich eap e F% !

s e 15 Iuorréne atorﬁg%e{?gﬁ)%%ylm%%%ﬁiéwg ﬁ%l%ﬁﬁﬂg%gﬂ be
substitgigd byoaanyarardeiicalos diffieyprc ebstituents R?, and wherein Y is
choseﬁiW'@Q;%{K}ﬁ')ﬁﬁ“_m%ﬁ%rﬁoﬂg%'oﬁ%ﬁﬂﬁ%'?f%?ﬁﬁ@@ony"' CONHZ,

CN and CF3, wherein all phenyl groups and Heteroaryl’groups can
Het is chosen from pyridinediyi, thiazolediyl, 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 (C;-Cg)-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 onie 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, (C+-Cy)-alkyl, (C+-Cy)-alkyloxy-(C4-Co)-
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independently of each other be substituted by one ore more identical or
different substituents chosen from halogen, (C1-C4)-alkyl, CF3 and

wd Sobfeddzalkyloxy; 20 R11 is chosen from H and (C1-C4)-alkykcRA34806/005706
chosen from H, (C1-C4)-alkyl, (C3-Ci)-cycloalkyl-C"H2"-,
((C1-C4)-alkyl)-CO-, (C3-C7)-cycloalkyl-C" H2,-CO- and
((C1-C4)-alkyl)-O-CO-; 25 R13 is chdsen from hydrogen and
(C1-C4)-alkyl; heteroaryl is a 5-membered or 6-membered, monocyclic

omalic, coptaini ne identical or different hetero ri
alkyt-, R SRR OB BRSRRIRELT R SRR SRR fioms, o1
Ca)-alkplmeberpio a(€ irdepatgambfe alii{Gikes aatkyharbma ébfiddH oICN, CF3 and
(C1-C4)q. reai~44 in any of its stereoisomeric forms or a mixture of

K
steréoisormeéric forms in any ratio, or a physiologically acceptable salt
thereof. Another such embodiment of the present disclosure relates to

R s C@ﬁ%@g%&%ﬁgé@@ﬁ@ﬁéand la in which simultaneously A is

osen from - and -Y-CH2-CH2- wherein Y is chosen
from 0 and NH and wherein Y is bonded to the group Het; 10 Het is

_ dinediyl. thia wh. oxazaledivl. imidazolediyl an o
R is o e e S TSk S (crca
alkyloxyitdrvehtcandetitaebsdiRdiywnereinronte dlungnm glomsg é6 afoms of

ledix Seff hydrogen
T e
CONHtogéiftiran fiNhe - ewidfoup-wilty t8fdes 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

R®is chpeetfissn haleashnolmemindr hesyirGrotenrEtiemand-Srttherdia-Ca)-
alkyloxX1eC N8 JREMEs by R 15 R7-206 Ane bkt Qs Bakbel G HEs 88 By one or
can be substituted by one or more identical or
more fluorine atoms, (C4-Cy)-alkylenedioxy which can be substituted by one or more
fluorine atoms, {C+-Cy)-alkyimercapto, (C1-Cg)-alkylamino, di({C:-C4)-alkyDamino,
((C+-Cgq)-alkyl}-CONH-, di{(C+-Ca)-alkylyaminocarbonyl-, {(C4-Ca)-alkyloxy)carbonyl-,
CONHgz, CN and CF;, wherein all phenyi groups and heteroaryl groups can
independently of each other be subsfituted by one ore more identical or different

substituents chosen from halogen, (C1-C4)-alkyl, CF; and (C1-C4)-alkyloxy,
R" is chosen from H and (C-Cy)-alkyl;

R'? is chosen from H, (C4-Ca)-alkyl, (C3-C7)-cycloalkyl-CoHan-, ((C1-Ca)-alkyl)-CO-,
(Ca-Cq)-cycloalkyl-C Hap-CO- and ((C4-Cy)-alky)-0O-CO-;

R" is chosen from hydrogen and (C4-Ca)-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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different substituents R8; R3 is phenyl which can be substituted by one
or more identical or different 25 substituents which are chosen from
halogen, (C1-C4)-alkyl, (C1-C4)-alkyloxy-(C1-C2)- alkyl-,
(C1-C4)-alkyloxy which can be substituted by one or more fluorine
atoms, (C1- C4)-alkylmercapto, (C1-C4)-alkylamino,
di((C1-C4)-alkyl)amino, CONHZ2, CR4CF3 and (C1-C4)-alkyl-SO2-; 30
R5 is chosen from halogen, (C1-C4)-alkyl,
i (Ct-C4)-alkyloxy-(C1-C2)-alkyl-, OH, (C1-C4)- alkyloxy which can be _
in any QfiiRiesadisoNe GrinTene Al arneditisn sieiceiapmerigiprms inaty, ratio, or

a phydWititely Géraltiamiagt tidfebrC4)-alkyl)amino, ((Ci-C4)-alkyl)-
CONH-, CONHZ2, CN, CF3 and (C1-C4)-alkyl-SO2-; R8 is chosen from
(Ci-C4)-alkyl and oxo; 5 R 12 is chosen from H and (Ct-C4)-alkyl-; in any

Anothef dgcierepisameit e prasarktiselot sterpsiseasiedarpisuindany the
ratig,agmaérﬁ)h siglogically acceptable salt thereof. 10 Another such

formulag, g PHRRIRRRGHSYre relates to compounds of the
formulae | and la in which simultaneously A is chosen from

. -CH2-CH2- - -Y,-CH2-CH2- wherejn Y js chosen from 0 and 15
A is OFGEET TP SR 76 DB Fe ks g COPaRascnaai and
NH angreinereinct saponitibd subistigitedpbetne or more identical or different
substituents R5; 20 X is a direct bond; R1 and R2, together with the
N-CO group which carries them, form a saturated or unsaturated,

Het is otorssoy dlorvtpyedibedéd, thidzo iyt redamodpdiyicimic sctléidip] tarite

thioph e A A R e Ay Mo SRR o TR
substifioenteRS)aRd wherRi ane tishi @1 gitogentatboaicthetienteanibeiyl group
carrie ISR AN ShROER SRS F Lirgi pubstivents s

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 heterocycie which, in addition to
the 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®:

R? is phenyl which can be substituted by one or more identical or different
substituents which are chosen from halogen, (C1-C,)-alkyi, (C-Cas)-alkyloxy-(C+-Cy)-
alkyl-, (C+-Cs)-alkyloxy which can be substituted by one or more fluorine atoms, (Cs-
Cas)-alkylmercapto, (C-Cy)-alkylamino, di((C+-Cg4)-alkyl)amino, CONH;, CN, CF3 and
(C1-Cy)-alkyl-SOo-,

R* is chosen from halogen, (C1-Ca)-alkyl, (C1-C4)-alkyloxy-(C+-Cy)-alkyl-, OH, (C1-C4)-

alkyloxy which can be substituted by one or more fluorine atoms, (C4-Cy)-
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R3 is phenyl which can be substituted by one or more identical or
different 30 substituents which are chosen from halogen, (Ct-C4)-alkyl,
(Ct-C4)-alkyloxy-(C1-C2)- alkyl-, (Ct-C4)-alkyloxy which can be
substituted by one or more fluorine atoms, (Cl 46 C4)-alkylmercapto,
(C1-C4)-alkylamino, di((C1-C4)-alkyl)amino, CONH2, CN, CF3 and
(C1-C4)-alkyl-SO2-; R5 is chosen f halogen, (C1-C4)-alkyl,
(C1-C4)-alkyloxy-(Ci-C2)-alkyl-, OH, (C1-C4)- 5 alkyloxy which can be
substituted by one or more fluorine atoms, (C1-C4)- alkylmercapto, NH2,
alky e gagia). Nejted it ARIASEHNRIRHSGrifoo) USRI oMy

CONW,MQ@%QE&?@@&Q@}Q&))BAWr%:g R8 is chosen from
(C1-C4)-alkyl and oxo; 10 R12 is chosen from H and (C1-C4)-alkyl-; in

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

R®is owm)géati@@@r(@p@){ﬁ@k@gig@l{{y@@geptable salt thereof; 15 where in this
embodiment the group Het preferably is a pyridinediyl group which can

be substituted by one or more identical or different substituents R5.

R' is Anssbarfrseh-earbdimeny efikhe; present disclosure relates to novel
compounds of the formulal 20 O R3~XNHet7A\NAR1 | R2 in which A

is chosen from -CH2-CH2-, -CH2-CH2-CH2- and -Y-CH2-CH2-, wherein
in anyalf G-&egsomsrizafolrasubatititedrsyod Beepsohayg entigahoirdEfaresatio, or
h sulbstjtu$nts R4 gmcil Wh‘%rﬂ%l Y |6'=, chosen from 0, S and NR11 and Y is
2 PhySICRQIGrly ARG \WI5"58671000246 PCT/EP2006/005706 47
Het is a 5-membered or 6-membered, monocyclic aromatic group which
Anoth&P Q&%‘ Mbodiment of the present disclosure relates to compounds of the

formulae | and la in which simultaneously

A is chosen from -CHp-CHo-CHs- and -Y-CH»-CHs- wherein Y is chosen from O and
NH and Y is bonded to the group Het;

Het is a pyridinediyl or thiazolediy! group which can all be substituted by one or more

identical or different substituents R®:
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™, 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-Ca)-alky!, (C1-Cy)-alkyloxy-(C4-Cs)-

alkyl-, (C4-Cq)-alkyloxy which can be substituted by one or more fluorine atoms, (C-
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or two identical or different hetero ring members chosen from N, NR93, 0

and S and which can be substituted by one or more identical or different

substituents R5; 5 X is chosen from a direct bond, CH2, 0 and NH; R1

and R2 are independently of each other chosen from (C1-C6)-alkyl,

(C3-C6)- aikenyl, (C3-C6)-aikynyi, (C3-C7)-cycloalkyi-CnH2n-,

phenyl-CnH2n- and heteroaryi- Cni48n-, and R2 can in addition be

hydrogen, wherein the groups (C,-C6)-alkyl, (C3 10 C7)-cycloalkyl,

(C3-C6)-alkenyl and (C3-C6)-alkynyl can all be substituted by one or
Co)-alkyRgTeRpiRoALor cHhelNESTIBR Ll Re) Al WEGRBL S a2k Nafo B and
(Cq-Chaaligubstinted by one or more identical or different substituents chosen

from fluorine and (C1-C4)-alkyl, and all phenyl groups and heteroaryl

groups can independently of each other be substituted by one or more
R°® is ddesdiealermdiiRigat sibstitveatsyR (C1Q)-Rkaoy/Re., togpiirywiththec,-C.,)-
rou?bwhich cayries them, form a 4-membered to 10-membered,

N-CO

alky Y AR P Sy Rl BRI BRI SRl PR PR (-Geffton to

alkylmtheaito Nitkogec AN dIRingrpa afithe NEQ QKoM eR)) QOtER eneydt
W er heterq.rin bers cho from N, NR12, O, S, SO and

CON 'Wéh &5&1 {‘g:e”‘i %ﬁ:@l’@hiﬂ%}!gs&ﬁﬂth the proviso that two ring
members from the series 0, S, 20 SO and SO2 cannot be present in

s ._ _adjacent ring position herein the ring formed by R1 and R2 and the

R™is Cﬁdé@é??%[jﬂp?vc\?h"@ﬁg'c %Yfg'f%%%an be substituted by one or more
identical or different substituents R8; R3 is chosen from phenyl,

nﬂghth rec'r}xl ﬁ%% hz r f{g_l YKhigh can all be substituted 25 by one or

R'Z is cRosen tror 1C,-CaYa
more identical or differert&ipstituents chosen from halogen,

in any (@ It<Ceip ey ort@AC Aratisying (R b kigre @b A Aralkyiloany ratio, or

hi ituted by ane .or more fluorine atoms,
aphys ib@g%wk%%nﬁ%% %v I?c %aer? %e substituted by one or more fluorine

atoms, (C1-C4)-alkyimercapto, NH2, (Cs-C4)-alkylamino, di((C,-C4)-

wners DB AE U M ) I B G cor
be substinad bgrners MR SEptieakb(Ciifemriikybsitizenty2007/000246
PCTIEP2006/005706 48 R4 is chosen from (C1-C4)-alkyl and fluorine;

Another such embodiment of the present disclosure relates to novel compounds of

the formula |
O
x_ Al
RS/’ \Het/ \ITI R1 |
R?
in which

A is chosen from -CH»-CHy-, -CH2-CH»-CH»- and -Y-CH»-CHo-, 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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R5 is chosen from halogen, (C1-C4)-alkyl,

(CI-C4)-alkyloxy-(C1-C2)-alkyl-, OH, (C,-C4)- alkyloxy which can be
wogbstidgieel by one or more fluorine atoms, (C1-C4) 5 alkylmeteapifsos/005706

NH2, (C1-C4)-alkylamino, di((C1-C4)-alkyl)amino, ((C1-C4)-alkyl)-

CONH-, di((C1-C4)- alkyl)amlnocargt%nyl- ((C1-C4)-alkyl)aminocarbonyl-,

((C1- C4) alkyloxy)carbonyl-, COOH, CONH2, CN, CF3 and

(C1-C4)-alkyl-SO2-; R6 is chosen from fluorine, OH, oxo,

o = 4 I LA TS S0 s o

or two igRyiisa) ereiarniterre TUNPETORSHEES, RISNANRH, fdmand S and
which éﬂ%‘lﬁ%é@ﬂf&é&%&%&%&%ﬂ% %%é?&a—%?f}c?@( s Rs,

alkyloxy which can be su one or more fluorine atoms,
(C1-C2) 15 alkylenedioxy which can be substituted by one or more

X i chdUoniRe MGG allynemapiQqrNH2, (C1-C4)-alkylamino,
di((C1- C4) alkyl)amlno ((C1- C4) aIkyI) CONH-,

di((C1-C4)-alkyl)aminocarbonyl-, ((C1-C4)-alkyl)aminocarbonyl-,

R" and (s@ﬂa@%d@gs@mm?e@@ﬁc%m@r CRISER 7GM, E&Eb%gzéﬁgfﬁca@s)-

C4)-alkyl-SO2-; 20 R8 is chosen from halogen, (C1
atkenyl (&@3W®6kamyfbﬁ§w—@md* mé%mémlt@nm heteroaryl-
CoHon-, Erid &) @0 b B Mo, A rird théd)s %@gﬂaﬂ@! (Ca-

be substituted by one or more fluiorine atoms, (C1- ioxy

Cv)—cyc\mHﬂaﬂeéﬁ3&&@5@%@!@8%@@&#!5@!!@%&%@bstIthed by one or

more idéritfed) SrlotfeespaR L i 2re REAnalky, s C,,Hgn can all be
di((C1-C4)-alkyl)amino, éCl -C4) aIkyI) -CO i((C1-C4) 25

substlttgﬁ?%fngﬂgégrmﬁ Iidepdcal SrAiflprant by Bgmms chosen from fiuerine and
(C1~C4)(@JVIC§%@|§H| BREISATBRSs drfd ABlrSaNIT r&lbs(dap HdBLEAd=ARY of each

C1-C4)-alky ISOZ wherein all phenyl groups and heteroaryl
other bcﬁ?ﬁﬁi&ﬁ%@ﬁtﬂﬁ@f%&?%ﬁﬁ%ﬁ*%&éﬂﬁ? @W%h%sé‘mﬁﬁf‘éq?dentlcal

or R' affl d!ﬁefggéﬁtwﬂemé phoeyfap mﬁgﬁaafﬁés%mlkﬁ&ni%@@ﬁfémbered
(C1- C4)-alkyloxy; 30 R91 is chosen from hydrogen, (C1 C4) -alkyl and

to 10-megap z%d m{ﬂr'&sﬂ !&&fﬂ%f%@@@ﬁ?@%@fﬁ%@éﬁ@@ ang- &ﬂé&ﬁh in

addltloﬁ%{@é aygloalfodérmnitdm, iiag st &fdhe hﬁ@@gﬁ'ﬂt@nbﬁrﬁ‘contam one or

o b S 5085 L e o
be idenﬂbar@ﬂdiﬁerent 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, (C4-Cg)-alkyl,
(C1-Cq)-alkyloxy-(C-Ca)-alkyl-, OH, (C4-Ca}-alkyloxy which can be substituted by one
or more fluorine atoms, (C+-C}-alkylenedioxy which can be substituted by one or
more fluorine atoms, (C+-Cs)-alkyimercapto, NHy, (C4-Cs)-alkylamino, di((C41-Cyq)-
alkyhamino, ((C1-C4)-alkyl}-CONH-, di({C1-Cas)-alkyl}aminocarbonyl-, ((C1-Cq)-
alkylyaminocarbonyl-, {{(C4-C4)-alkyloxy)carbonyl-, COOH, CONH;, CN, CF3, HoNSO»-
and {C4-Cy)-alkyl-SO,-;
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all phenyl groups and heteroaryl groups can be substituted by one or
more identical 5 or different substituents chosen from halogen,

wo(esbddalkyl, CF3 and (C1-C4)- alkyloxy; R13 is chosen frogrhyekascRos7o6
(C1-C4)-alkyl and phenyl-CnH2n-, wherein the phenyl group can be
substituted by one or more identica Aﬁr different substituents chosen 10
from halogen, (Ci-C4)-alkyl, CF3 and (Cr-C4)-alkyloxy, where all groups
R73 are independent of each other and can be identical or different;

4 is oGB! ﬂfé(H 855%} m@@rgﬁﬂ@ mbered, monocyclic aromatic group

WhIC cont In or three | entlcal or different hetero ring
members chosen from N, 15 NR13, O and S; nis 0, 1 or 2, where all

d b \
fisc di eﬂﬁ?@O In any of i?s Z? )rcego?fprgenzqo}?rﬁs&gﬁ%‘mfcture o%a%’w OH, (C1-Ca)-
alkyioxytwb@cm@rwmlﬁwmmoeoorarmfﬁsﬂs:ogmmiqweﬁ&b@aéalt
aikylmé g»@é @ﬁ'%t’i‘g@%’%ﬂé@éﬁf&%ﬂ* (LY IS AS RO whigh naye iy

already been desc

CON H2Jézt(é%e@ldmmmlé@ﬁmaﬁﬁawwaﬂ&s%mmawmm%~2$(C1 -Ca)-
askyxoxgo%% M'akﬁw@ﬁ%@mﬁ“?)c?ncﬁﬁo'aﬁi@{@d'&‘} ¥IRyrgie- and

-cyano- (2 n|cot|noylam|noethylam|no) -5- (pyn in-4- yI)pyndlne
Another such embodiment of the present disclosure relates to

¢ is chOSRPHBAS MidhRIATRUEE ?N@Eél% 5 SRyt 3Ry 0, di((C+-

from -CH2-CH2-CH2- and -Y- is chosen from
C4)-aikb(ﬁ@aﬁﬂ%lﬁ@elﬁ4? AiybneENG 1aigleuf vatlkxizminaredeag-. (C:-Cq)-

a?kylox LEBRA069B{06- BHS! isneRprea from the pyridinediyl,

hiazolediyl, oxazoledlyl |m|dazoled|yl and thiophenediyl which can all
be substituted by one or more identical or different substituents R5 and

" is cMéwERitORcHald ér'i'rl@l["@?)gﬁ tc{@%-gdhﬂk@l@%lalk I&f@ﬁ’k@5OH (C1-Ca)-

carnes a group chosen from hydrogen and (C1-C ent
a*kvioxarw @%ﬂl?é}%%ﬂﬁa ﬂ’fe“@%%ﬁ‘%‘%ﬁ@é@ﬂ‘ﬁa thre-Grdop

alkyleng@loxy which can be substituted by one or more fluorine atoms, (C1-Ca)-
alkylmercapto, NHz, (C+-Ca)-alkylamino, di({C+-Ca)-alkyl)amino, ((C+Cya)-alkyi)-
CONH-, di({(C+-Cy)-alkyl)aminocarbonyl-, ((C+-Cy)-alkylyaminocarbonyl-, ((C4-C4)-
alkyloxy)carbonyl-, COOH, CONHa,, CN, CF;, HaNSO,- and (C4-Ca)-alkyl-SO,-;

R® is chosen from halogen, (C(-Ca)-atkyl, (C3-Cr)-cycloalkyl-CaHaa-, phenyl-CnHan-,
heteroaryl-CoHan-, (C1-Cy)-alkyloxy-(C+-Ca)-alkyl-, OH, oxo, (C1-C4)-alkyloxy which
can be substituted by one or more fluorine atoms, (C4-Co)-alkylenedioxy which can
be substituted by one or more fluorine atoms, (C1-C4)-alkylmercapto, NHz, (C1-Cy)-
alkylamino, di{(C,-Cs)-alkylyamino, ({(C+-Cas)-alkyl}-CONH-, di{(C4-Cy)-
alkylyaminocarbonyl-, ((C+-Cs)-alkyl)aminocarbonyl-, ((C4-C4)-alkyloxy)carbonyl-,
COOH, CONHa, CN, CF3, HNSO»- and (C1-Cu)-alkyl-SOy-, 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+-Cy4)-alkyl, CF; and (Cq-
Ca)-alkyloxy;

R' is chosen from hydrogen, (C-Cu)-alkyl and ((C+1-Ca)-alkyl)-CO-;
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R1 and R2, together with the N-CO group which carries them, form a
4-membered to 10 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
NR 12, 0 and S, wherein the ring formed by R1 and R2 and the N-CO
group which carries them can be substituted by one or more identical or
different substituents R8; 15 R3 is phenyl which can be substituted by

. one or more '&%({antical or@fiferent substituents which are chosen from

R™ is GRRSEMTrRRY WaTogRD: (e eIl iy $orereinaligiCrHzn-, Phenyl-CoHor-
hetero@t%Cﬁ%ﬁuﬂl@Z)Mbld)iIQh(?F}fd&,Stébosﬂiﬁt@%fbflémﬁ-@nmgl@ﬂ}l%ﬁ@nyi—cann-
atoms, - G4)- rcapto, -C4)- amino, .
0O-, R et I BNEN S AR B BE e §8 wherein
all pha‘ﬂcﬁiigcr:aluml fdidmtb&lmﬂcz rtilr((ﬁbiiééH ra(l:i@yhizbstitliteld by ok?'ehor mokge identical
. -C4)- oxy-(C,-C2)- - : -C4): 0 ic

or it AL Ral iy S P R LRI E RIS (e Ry RN AL b2
alkyloX(z1-C4)-alkylamino, di((C1-C4)-alkyl)amino, ((C1-C4)-alkyl) 25 CONH-,

CONH2, CN, CF3 and (C1-C4)-alkyl-SO2-; R6 is chosen from
_ (C1-C4)-alkyl and oxo; R 12 is chosen from H and (C1-C4)-alkyl-; 30 in
R™ is einysefrittsteraasogeeri¢Cordis-aliqimxiupbartterdeisomercdionhs ishenyl
tiQ, RL.a physiologically acceptahle salt thereof. 51 Besides th
90U B R oL PP A e T WA g "
from hxitgabs&hi; a)-tlksyrh &Huf actd CofCu ralklidoxye mtHereata siivupatiRf afre
Endepeﬁqgeﬁf@f%%%ﬁ%mew&% WEN%SXH&?%? Al fgpthe treatment of a
disease in which 'such a stimulation, or an incréasein NO level, is
desired, for example cardiovascular 5 disorders such as atherosclerosis,

S L g e LB
containgranga ealefiteafgrnticalichifferenb iptrs g enentibensseihes . om N,

NR' theqpel compounds per se, are a subject of the present disclosure.

nis 0, 1 or 2, where all numbers n are independent of each other and can be

identical or different;

in any of its sterecisomeric 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-y)pyridine, 2-
{2-propicnylaminoethylamino)-3-cyano-5-(pyridin-4-yhpyridine and 3-cyano-2-(2-
nicotinoylaminoethylamino)-5-(pyridin-4-yl)pyridine.

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

formula la in which simultaneously

A Is chosen from -CHy-CHo-CHs- and -Y-CH2-CH»- wherein Y is chosen from O and
NH and wherein Y is bonded to the group Het;



10

15

20

25

30

10 As in any embodiment of the disclosure, in the preceding

embodiments, which contain exemplary definitions of compounds
wasRereingdo the disclosure, one or more or all of the groups £a8H¥8s/005706

any of its preferred definitions specified above or any one or some of the

specific denotations which are comggsed by its definitions and are

specified above. 15 A further embodiment of the present disclosure

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

Het is akawel from the fomid vty pHyisioideiiivllyoaszettdbit saitstivetijias

. i (fic is¢lnsed herein, in the farm of this
e T P R S
substitaaateBi aatisvhergiomescofdhesiegisitioge thidemboditneimidazolediyt group

i jolagi takl ,' | of
care RN TR e

whether the compound is specifically disclosed as the free compound or

o 30 TSR EPUITRETRACE R IBTRIRNIG oo o et

specifically disclosed as the free compound, subjects of the present

1 pnd ' -(3-HuQr idin-3- yhpineridin=2-one"
R andgﬁ’g q?%%ﬁ?(ﬁ‘ﬁ%%pﬁe% yri%@él{)ﬁp%rlm g%ﬁér%?lh%qﬁ%ne o?r%t%'&%red 0
7-menmigfsil saRnaryatice paibeiasan sneturaieddastrr ony deniduahdin g8diion to

the rin%?\'ﬂ%%@ﬂ @eaﬁ{rbémgp;sa&yaf%rrg.@@%ﬁ-&,neawfasméaﬁ%@ﬁmwef hetero

. isclosed as its_trifluoroacetic acid salt, Subjects of the present invention _
ring mepaber. chesamERTHMRIN-O Bnd Fprypermincie iins farsreddy R’ and R® and

the N-CB(3r BW%W%%%§MW%H%WM@@%Q@ more identical or
hysmlog{léally agceptable salt thereof and "4-(3-(6-phenylpyridin-3-

. P )
differegheuBslifBMAMBroholin-3-one trifluoroacetic acid salt". Thus, a subject of
the present disclosure is a compound chosen from all individual
compounds which are 5 specifically disclosed herein, irrespective thereof

R*is nlyravhuink,FaR ResiRsiiusdry Reg eompsareestisakossiinrentit

subsﬁfﬁr@m&_ ?ﬁi%ﬁﬁ%ﬁ@@%fé%@ﬂém?mmpﬂWﬁ@m'-%ﬂlﬁfﬁ’ﬁwyl(crag)»
-pyridin-2-one, .

alkyl-, (CE)}/C.;)-alkyloxy which can be substituted by one or more fluorine atoms, (C4-
Caq)-alkylmercapto, (C1-Cg)-alkylamino, di{{C,-C4)-alkyl)amino, CONH,, CN, CFs and

(01-04)—a[kyiw802«;

R® is chosen from halogen, (C-Ca)-alkyl, (C4-Ca)-alkyioxy-(C1-Ca)-alkyl-, OH, {C4-Cy4)-
alkyloxy which can be substituted by one or more fluorine atoms, (C-Cg)-
alkylmercapto, NH;, (C4-Cs)-alkylamino, di((C+-Ca)-alkylyamino, ((C4-C4)-alkyl)-
CONH-, CONHy, CN, CF3; and (C4-Cy4)-alkyl-S0,-;

R® is chosen from (C1-Cq)-alkyl and oxo;

R'? is chosen from H and (C1-Cy)-alkyl;

in any of its sterecisomeric forms or a mixture of sterecisomeric forms in any ratio, or
a physiologically acceptable salt thereof.
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1-(3-(6-(2-fluorophenyl)pyridin-3-yl)propyl)piperidin-2-one,
4-(3-(6-phenylpyridin-3-yl)propyl)thiomorpholin-3-one, 10
1-(3-(6-(2-fluorophenyl)pyrid in-3-yl)propyl)pyrrolidin-2-one,
1-(3-(6-(2-fluorophenyl)pyridin-3-yl)propyl)piperidine-2,6-dione,
1-(3-(6-(2-f|uorophenyl)pyridin-3-y|2§ropyl)azepan-z-one, 4-(3-(6-(2-ch to
rophenyl)pyridin-3-yl) p ropyl)th io d rphol i n-3-one,
4-(3-(6-(4-fluorophenyl)pyrid in-3-yl)propyl)thiomorpholin-3-one, 15
. 4-(3-(6-(2-fluorophenyl)pyridin-3-yl)propyl)thiomorpholin-3-one, 1
Besideghg-pos) Qidhsp aRmpApPAa #f-ti9IipraB d5rasiiiee-afgtaihwhich the group
X is i€t Gd2ieonaphesyiipyidin-SruiRrybi ez g2 ASIANSs the
1-(3-(6-(4-fluorophenyl)pyridin-3-yl)propyl)pyrrolidin-2-one, _ _
eXPreSf-'@l(%f(@ﬂﬂeﬁ?%ﬁﬂé}{é)wmsg@ryer&ﬁﬁ%@%m@nh,cé-aiéw&aﬁ@ in which
such ﬁsfﬁr?gzﬁoﬁlﬂ@fﬁ@ﬂﬂw%ﬁﬁégmgﬂ’:)mféwgi@@%jﬁf@l?@ﬂ%ﬁﬁi@%ﬂiiovascuiar
, 1-(3-(6-(4-fluorophenyl)pyridin-3-yl)propyl)azetidin-2-one, = | o
drsord?([éﬁt@ke @ﬁ@%ﬂ@ﬂﬁi}@ﬁdﬁgg@_pﬁaf@ﬁ{ﬁmgé?ﬁﬁﬁgz%r@rdlac insufficiency or
any otﬁ&%{@e@bﬂgwgﬁﬂﬁlmg\ﬁ@&%ﬂ%@ﬁﬁ@ﬁﬂpﬁ%@hﬁ%oget corggounds of
4-(3-(6-(2-fluorpophenypyridipn-3-yl)propyl)-4H-[1,4]thiazin-3-one, 2
the forg -(g”ié@ﬁ'ﬁ‘&fgBfﬂﬁﬂ%p%aﬁﬁg’él%?’&&giFﬁi&é?&%iﬁ@%ﬂi@?e}-e- the novel
compdlxiad ¢4 skiaraphenyb)pytidintiy)esepy Mirssisine-2,6-d lone,
3-(3-(6-(4-fluorophenyl)pyrid in-3-yl)propyl)thiazolidine-2,4-dione,
1-(3-(6-(2-fluorophenyl)pyridin-3-yl)propyl)azetid in-2-one,
As in dny3e(fbidditnerdpifehyl)fiyddiasteyipthpyirdcEdmygidintibaneed, which
.4-(3-(6-(4-flugrophenyl)pyridin-3-yl)propyl)-4H-[1.4]thiazjn-3-one,
contaif] (SRR, ST B RETEL R, FRFRISUNE i SRR e, one or more
or all df {2=(Gri2yfkeiceophany | FmyridintS pheferreth vdirdticlz- 2penrdfial @bove or any
2007/000246 PCT/EP2006/005706 5 . , "
o or T SRS LSRRI RS s MBI SHe2Y 8 dfiitions and
are sp@effie@d gdefligorophenyl)thiazol-2-ylam i no)ethyl)imidazolid i ne-2,4-dione,
3-(2-(6-(2-fluorophenyl)pyridin-3-yloxy)ethyl) imidazolid ine-2,4-dione,

A further embodiment of the present disciosure relates to any of the individual
compounds of the formulae | and ta 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-(8-(2-fluorophenyl)pyridin-
3-yhpropyl)piperidin-2-one which is specifically disciosed as the free compound,
subjects of the present invention are "1-(3-(6-(2-flucropheny!)pyridin-3-
yhpropylpiperidin-2-one" and "1-(3-(6-(2-fluorophenylypyridin-3-yhpropyl)piperidin-2-
one or a physiologically acceptable salt thereof". As regards the compound 4-(3-(6-
phenylpyridin-3-yl)propybhthiomorpholin-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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1-(2-(5-(2-fluorophenyl)pyridin-2-yloxy)ethyl)pyrrolidin-2-one, 5
1-(2-(4-(4-fluorophenyl)thiazol-2-ylamino)ethyl)pyrrolidine-2,5-dione,
1-(2-(6-(4-fluorophenyl)pyridin-3-yloxy)ethyl)pyrrole-2,5-dione,
1-(2-(6-(4-fluorophenyl)pyridin-3-yloxy)ethyl)pyrrolidine-2,5-dione,
1-(2-(6-(4-fluorophenyl)pyridin-3-yloxy)ethyl)-1 H-pyridin-2-one,
1-(2-(4-(4-fluorophenyl)thiazol-2-ylarino)ethyl)imidazolidin-2-one, 10
3-(2-(6-(4-fluorophenyl)pyridin-3-yloxy)ethyl)imidazolidine-2,4-dione,

yl)propgig}mgﬁ%ﬁg ?nl l)‘?%(ggg:—é%g(;%%rgﬁggf%in-3—yi)propyl)thiomorpholin—3~one
ora pM%}tﬁg(éaﬂyl@r@ﬁpﬂﬂam}mdim%abﬂ(;an&b‘@;@;@ﬁo!mmréah' | 9mrciidin~3~ .

1-(2-(6-(3-chlgro-4-fluorophen idin-3-yloxy)ethyl)pyrrojidine-2,5-dion
VProR B R B By ATy RS 0 Sl e By GG PE Bohsent
discloslbe is a compound chosen from all individual compounds which are

. 1-(2-(6-(4-methylthiophen-2-ypyridin-3-ylo thylpyrrolidine-2,5-dipne,

speciiGall HEEIores Uiy R eR TR 2SR Al R@oBet B8 the
free cdraghionrg! or as a specific salt, including the compounds

-(2-(6-(3-trifluoromethoxyphenyl idin-3-yloxy)ethylpyrrofidine-2,5-dio
o R e S LR ctrpyrrorcline 2.
1-(3-(B58lBnerophenylpyridin-3-yl)propyl)piperidin-2-one,

-(2-(6-(6-me idin=3-yl idins3- hyl lidine-2,5-di ,
- D B B orine 2 sedione.
1-(3-(B1L22f(B>(apingioghprrithoRypheopybaydinl@ini@ayethy ) pyrrolidine-2,5-dio

-(2-(6- h idin-3-v. lidine-2,
o R e,
1-(3-(65caitinerophenidip3riddinethoxgprieasdpgndrobsloxy)ethyl)pyrrolidine-2,

4-(3-(62 18Ry EBnenyhpyridin-3-yi Nthi holin-3-
s R S PSR TIOTRROMRI0 5 cione,

4-(3- (B4t erhRmbEM By O YIBRIDBRIISiFoldie.2,5-dione,
(3-(61r82n(895 =&y Dpyriding3- ralidine-2,5-dione,
ookt . 5-clone.
1-(3-(61(é2ﬂ(@(gp§@tkaﬁ MS}BE@PB&%@%@W?&W%W@H&ne-2,5-dione,
3-(3—(63@4!uorophenyi)pyridin—3-yl)propyl)thiazolidine—2,4-dione,

1-(2-(6-(2-trifluoromethylphenyl)pyridin-3-yloxy)ethyl)pyrrolidine-2,5-dion
1~(3-(6€(£f—flgo§opheny!)pyridin¥- ~yl)p¥gg§/l)pyrroii)éinwgzoney, Py

(2. 2 i ich b lidine-2,5-di
-3-(Eeh f;(é’;‘é‘e‘?“é?;"s“?é%%%E%E??%%@%ﬂ?&%‘?%ﬁ?@%ﬁ%ﬁd'm'Z.ez,
3-(3-(Bs(4ifiHeraRis YR T Aey PereRyb bosERR)shng-2 4-

1-(3-(6-(4-flucrophenyl)pyridin-3-yl)propyljazetidin-2-one,

dione,

1-(3-(6-(4-flucrophenyhpyridin-3-yl)propyl)piperidin-2-one,
1-(3-(6-(4-flucrophenyl)pyridin-3-yl)propyliazepan-2-one,
4-(3~(6-(2-fluorophenyhpyridin-3-yhpropyl}-4H-[1,4lthiazin-3-one,
3-(3-(6-(2-fluorophenyl)pyridin-3-yl)propyhimidazolidine-2,4-dione,
1-{3-(6-(4-fluorophenyl)pyridin-3-yl)propyl)piperidine-2,6-dione,
3-(3-(6-(4-fluorophenylpyridin-3-yl)propyhthiazolidine-2 4-dione,
1-(3-(6-(2-fluorophenylpyridin-3-yl)propyl)azetidin-2-one,
1-(3-(6-(4-fluorophenyb)pyridin-3-yl)propyl)-1H-pyridin-2-one,
4-(3~(6-(4-fluorophenybhpyridin-3-yhpropyl)-4H-[1,4]thiazin-3-one,
1-(2-(6-(2-flucrophenyl)pyridin-3-yloxy)ethyl)piperidin-2-one,
1-(2-(6-(2-fluorophenyl)pyridin-3-yloxy)ethyljazetidin-2-one,
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54
1-(2-(6-(3-trifluoromethylphenyl)pyridin-3-yloxy)ethyl)pyrrolidine-2,5-dion

WO 2??{%%‘&?& /4-difluorophenyl)pyridin-3-yloxy)ethyl)pyrrolidine-2,5-dione,

d ifluorophenyl)py ridin-3-yloxy)ethyl)pyrrolidine- S GIHEAWE/005706

1-(2-(6-(4-tert-butylphenyl)pyridin-3-yloxy)ethyl)pyrrolidine-2,5-dione, 5
1-(2-(6-(4-ethoxyphenyi)pyridin-3-yﬁ)&y)ethyl)pyrrolidine-2,5-dione,

1-(2-(6-(2-fluoropyridin-3-yl)pyridin-3-y loxy)ethyl)pyrrolidine-2,5-dione,
1-(2-(6-(2, 5-difluorophenyl)pyridin-3- i/loxy)ethyl)pyrrolldlne -2, 5-dione,

1-(2-(64 7 lnororhpniiRrEdinsoexBndiRaaisined igiensidine-2,
3-(2- (4gmr&ofh@1®tﬁa%pﬁogvmmabéﬂmmwézwwwlavélﬁ@d'“e -2,
3-(2-(6412SlusrerbeabmiEiER-Y I Mp R IR kagsdidingny dotlinne.2,5-dione,

3!&@@9 FPOZ34 I lidine-2,
H2 (s_ggdlone 1!%_?(629l é? }?uorop gg?r{%}}‘y%wﬁmwgl%m)py”oI ne

1-(2-(44{AFyRrap AR W@ﬁ&]%éc migatyiRereligiog-2.5-dione,

1-(2-(8 arﬂc%m HeAplBpRmL 5-dione,
(2 l( 2-(6- (4ﬁfluoz) %Qmeth %%&W In- 3&9%%;%#1‘86% rrolidine-2,

1264 BT RRBIRYT  PTEE B3 Byro 1 id in

1 (2-(54£ﬁ§diween§r)@yﬁu mi yRoihpzapyicarbamoyl)butyric

2- 4 quoroph It lazo 2 Iammo)eth )isoindoie-1,3-dione,
1-{2- (4-2 ldgr p hjazol-2-y ammo)ethy Yimidazolidin-2-one,

3-(2- (s«uw@mpn@nygbarwmma@wmm&arelw&nzz;oau@,ne

4(5 épfluor gzg amlno thyl)acetamide, 20
336 Heo¥ "M Rbwlimidazalidipre2 4-dione,
3-(3- (eJmmbbfa;iﬁe(rwnpprwﬂanyl)ﬁr@@w)amamnmﬁ)gibm&benzam ide,

an -3-carbo I|c cid (2 -fluorophenyl)thiazol-2-
1"<2*(63%f§hf j%mﬁa Y, w fﬁaﬂéﬁﬁmﬂm&m lislifgrg, S-dione,
1-(2- (SA@WbWidmcﬁwé)ﬂymtﬁn%yloxy)ethyl)pyrrohdifse»2 5-dione,
uor Xy)e acetamide,

1O D g VIS U BRI - 2.5-ore,
1—(2~(6-¢§3db5mﬁhmopmwmyaﬁm -3-yloxy)ethyl)pyrrolidine-2 5-dione,

-(6=(2-fluorophen -3:yloxy)ethyhamide, - .
w6 R R R o ione
1-(2-(5-12(29@1@Mmﬁbﬂwﬂmﬁwmaw}pwm*m@wmdeidiﬁ@:2,
‘i-(2—(6—?qu3§1§'y%yridin—S-yi)pyridinu3-yioxy)ethyl)pyrrolidine-2,S—dione,
1-(2-(6-(pyridin-3-yl)pyridin-3-vioxy)ethyhpyrrolidine-2,5-dione,
1-(2-(6-(4-triflucromethoxyphenyl)pyridin-3-yloxy)ethyl)pyrrolidine-2, 5-dione,
1-(2~(8-(2,3-dEchiorophenyl)pyridin-B-onxy)ethyi)pyrroiidine~2,5—dioné,
1-(2-(6-(2,4-difluorophenyl)pyridin-3-yloxy)ethyl)pyrrolidine-2,5-dione,
1-(2-(8-(3,4-dimethoxyphenyh)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-dicne,
1-(2-(6-(3-acetylaminophenyl)pyridin-3-yloxy)ethyl)pyrrolidine-2,5-dione,
1-(2-(6-(2-trifluoromethylphenylpyridin-3-yioxy)ethylpyrrolidine-2,5-dione,
1-(2-(6-(4-triflucromethyiphenyl)pyridin-3-yloxy)ethyl)pyrrolidine-2,5-dione,
1-(2-(6-(3,5-dichlorophenyhpyridin-3-yloxy)ethyl)pyrrolidine-2,5-dione,
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1-(2-(6-(3-methylsulfonylaminophenyl)pyridin-3-yloxy)ethyi)pyrrolidine-2,
5-dione, or a physiologically acceptable salt thereof. 55 A further
VR ¥ he present disclosure are processes of preparatiod G/ HRAR§/005706
the compounds of the formulae | and la or salts thereof are obtainable.
There are several ways of preparinf4he compounds by piecing suitable
building blocks together. According to one of the processes, by which
compounds of the formulae | and la can 5 be synthesized in which the

1-(2~(6g€§ﬁﬁfh:@rm¢mH@)Wiﬁr@rwwwﬁbﬁriiim@ﬁﬂdinm
el L B PR STBRRRE  ao
1 -(2~(6¢63rﬁydﬂfh¢proph@§dmmqw3fwﬁwmyf}z@fmWaﬂgﬁlaﬁonaeaction .0
o D A DRt M2 S8 of the
1'(2*(MMWWWW@§FO&MQ*E)?§QWWEQ@W,_Eé’nimedefingd as in
R A o ol
1-(2-(6gt3Gpdiflncaphenyb parid iofrdredaityiinydolidiee Rduginonhe

- CBRERHRE e AN Ve ipperaied S e
1-(2-(6rdwhinrapyridiactisbpriidinng slexviethyiryyrekdined Safinns,
1-(2-(6-(5-cyanothiophen-2-yl)pyridin-3-yloxy)ethyl)pyrrolidine-2,5-dione,
1-(2-(6-(3,5-dimethylisoxazol-4-yl)pyridin-3-yioxy)ethyl)pyrrolidine-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,
1-(2-(6-(pyrimidin-5-yD)pyridin-3-yloxy)ethyl)pyrrolidine-2,5-dione,
4-{3-(6-(4-flucrophenyl)pyridin-3-yl)propyicarbamoyi)butyric acid,
2-{2-(4-(4-flucrophenyi)thiazol-2-ylamino)ethyl)isoindoie-1,3-dione,
1-(2-{5-(1-methyl-1H-benzoimidazol-2-yl)pyridin-2-yloxy)ethyl)pyrrolidin-2-one,
N-(2-(4-(4-fluorophenyl)thiazol-2-ylamino)ethyl)acetamide,
2-(2-(6-(2-fluorophenyl)pyridin-3-yloxy)ethyllisoindole-1,3-dione,
4-chioro-N-(2-(4-(4-fluorophenyl)thiazol-2-ylamino)ethylibenzamide,
4-aminofurazan-3-carboxylic acid (2-(4-(4-fluorophenyl)thiazol-2-
ylamino)ethyllamide,
N-(2-(4-(4-fluorophenyl)thiazoi-2-ylamino)ethyl)isonicotinamide,
N-(2-(6-(2-fluorophenyl)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-methylsuifonylaminophenyl)pyridin-3-yloxy)ethyl)pyrrolidine-2, 5-dione,
or a physiologically acceptabie sait thereof.
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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 20 chlorine and bromine, and arylsulfonyloxy
groups and alkylsulfonyloxy groups such as benzenesulfonyloxy,
toluenesulfonyloxy, nitrobenzenesulfonyloxy, WO 2007/000246
PCTIEP2006/005706 56 methaneﬁﬁfonyloxy and
trifluoromethanesulfonyloxy. When compounds of the formula V

contajning such leaving groups L' are employed, for pinding the liberated
A furthEEGHIR R iREI EoE AP B AE) B SRRIC BRI REY Which the
compaaapaidefshaufasnuad Vainihaltdlkylarast epactivmitibrRithere are several
vantageouys to employ a suitable 5 bas ch as an amine, for
ways QAERAIAS A TTETRH RGN B NS GIgFa Reether.
Accorgiytidioerancdnhid @ sait esexanwldcsociunpannde of fitbiformulae | and |a can
lisopropylamide, an organometallic co d.for example an
b sy R EOh B G SRR A s e LB BN the
formuledkthimvetidthifizidendips Ebeanily JikluR® ki, sedisfineytbsadhe
calcium.hydride. an alkali metal or 10 alkaline garth metal hydroxide or
comp e R L T8 e SR L PR RSB R Slpounc
of the fyndnodade ,gretbskathirngditaxiderdalsilatibydendten.
benzyltrimethylammonium hydroxide, an alkali metal or alkaline earth
metal alkoxide, for example sodium methoxide, sodium ethoxide,
potassium methoxide, potassidm ethoxide, potassium tert-butoxide, or
another basic allfaline etal of earth alkaline 15 metal compound, for
example a carbonate-fike d¢diumgarbohate, potassium carbonate,
cesium carbonate, a hydroﬁ’encarbonate like sodium hydrogencarbonate,
Xpotassitfiy hydrogencarbonate, or another basicg&lt, or aYhixture of
3.~~ROtassIli Nyarog 1 A , O &
R oftabre bikes. The base can be empﬁyed Before thietictual alkyRition R'

reaction is performed in order to convert the compound of the forrgédla 1V
Ii\r)to its corresponding salt. The 20 reaction of the compounds of the

formulae W and V is usually carried om?g?%nert solvent, whichgan be

protic or aprotic and agueous or non-aqueodus, suchias a hydrocarbon or

Lp,h{onQ,a,téd hydegcarbon, for example p=heptane, tollene, xylene,
chlorobenzene, dichloromethane, an ether, for eﬁémpleﬂjiethyl ether,
diisgpropyl ethehs:lz,?idimethgﬁgejhaﬁe L(; DME)gtetrahydrofuran (=
THF), dioxane, an ester;

Vi
Vil

in the compounds of the formulae IV and V the groups Het, X, Y, R, R? and R® are
defined as in the compounds of the formulae | and fa 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 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 V. Examples of suitable leaving groups L' are halogen, in particular
chlorine and bromine, and arylsulfonyioxy groups and alkylsulfonyioxy groups such

as benzenesulfonyloxy, toluenesuifonyloxy, nitrobenzenesulfonyloxy,



10

15

20

25

30

25 example ethyl acetate, butyl acetate, an amide, for example

N,N-dimethylformamide (= DMF), N-methylpyrrolidin-2-one (= NMP), a
wnhwilgpborasxample acetonitrile, an alcohol, for example methegxoler2006/005706

ethanol, isopropanol, n-butanol, or another solvent, for example water,

pyridine, dimethyl sulfoxide (= DMS£Y), or a mixture of two or more

solvents, including a mixture of water and an organic solvent which is

miscible 30 or immiscible with water. The reaction of the compounds of

metnaMeRIHEAYIBRY LA iU SRS RERATES IR R i\ﬁﬁ\mﬁ%@r‘?ﬁhe

Usually it is advanta?eous to perform_ the reaction at temperatures from

formula, YGpiiaiting sueiiAuInGOFRHRSIH: AR EIVEICNSG7 fSudinding the liberated
acid ofi6e {6R0RG/003 4Ry S ai4eRiAP tHe RIGISR R AL ﬁ}@%&&%cﬁ of the

about 100 C. As is usual, the detailed conditions of a’specific )
fermulapiirdne s ieation sanetisnvbian ofiebaduaniasesueiaerplmearadable
base sREAGLION g6 salintoind el RANAMSIER AR FRIRSIMLosen

by the person skilled in the art in view of the characteristics of the o
ethyldigapiRg iemptumysidingrne Ride st aremeladadiubgads ar fithium
diisoprogfRayiRie BrPURyaRBraRYNe BEPHBALSANSISOBRR B 2SR

___example, and,the linking of the compounds of the formulae IV and V be_
compogigelis G iiiLBhdRibAL R e Wiel AbRInESaoR. TedaRysiride, for
exampledRAQmaipaiaxy sbeioapaimtbis petysiad Bydeaeliohuitthietal or

| azodicarboxylate (DEAD) or

Kall azodiigrboglg %C(r:id ester like dieth gw
alkaling RRf ol a2 BB PABYB B A RIAPABYRV iede, Tor example
lithiumtHpb esyitid cspdiane lofdrdxdd PheeRbeing ApdroRraeaIBUTPERIBIo R,
b iE'UC|e§§rh”iC substitution, Th%eactio&gan usuall¥ be carried under mild i
enzy R RTINS UBI N SR el L et 3l earth metal alkoxide,

for exdetptdyddiiurametridieki)eodlid Eethpgisiy IstHAPAEIREGdE pPadsium
sthoxi room tem eratfjr&r.] D%'gail on the Mjtsunobuy rel%c%gln are g['lven, for X

R R S PG X R SR  o rR BSUNG Sshg s alkaline
metal compound, Gbthexionpiela baritniie dkepodhtrotitbdaetallpotassidm

thereby simultaneously introducing the group -CH2-CH2- and the grou
R R R e R
potassiinst fegdtoypacadrmopets)dbobihetiembdaid\swithon aonipaureddtdeor more

farmula, V1 and then reacting the obtained co und_.of the formula VII,
pases. e o B TR R R R SRREAn TEa B8 perorme
in order to convert the compound of the formula IV into its corresponding salt. The
reaction of the compounds of the formulae IV and V is usually carried out in an inert
solvent, which can be protic or aprotic and aqueous or non-aqueous, such as a
hydrocarbon or chlorinated hydrocarbon, for example n-heptane, toluene, xylene,
chiorobenzene, dichloromethane, an ether, for exampie diethyl ether, diisopropy!
ether, 1,2-dimethoxyethane (= DME), tetrahydrofuran (= THF), dioxane, an ester, for
example ethyl acetate, butyl acetate, an amide, for example N,N-dimethytformamide
(= DMF}, N-methylpyrrolidin-2-one (= 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 mixiure 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. Usuailly it is advantageous to perform
the reaction at temperatures from about -20 °C to about the boiling point of the
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of the formula VII, with a compound of the formula VIII. In the compounds

of the formulae IV, VI, VIl and VIII the groups Het, X, Y, R', R2, R3 and
wolLiargoaeetined as in 25 the compounds of the formulae | and Eransbaes/ 005706

compounds of the formula V and, in addition, any functional groups can

be present in protected form or in tig form of precursor groups which

are later converted into the desired groups. The compounds of the

formulae 1V, VI and VIl can also be employed in the form of salts. The

solventigHB, lfela Bnr aiTRoNNas Alihe formWas.Y e ¥! | £8P al at{}g detailed

_nhucleophilically substitutable 30 leaving group like the group L" an

conditionsiné 4 £0¢REIG RGP EaH e IBSHHEINMITS! stlapintbmbassndhsctemperature,
the ordistestigatiiacey, diieremblreatids HiddtrigRyameiery.4he rcg‘i’ﬁméyoedigsen by

the desired product of the formula VIl in the reaction of the compounds

the perGap sighigrohobesasdn e Ridin shecacietsine aithalaaningneompounds

and thecadrdast ashirmBy employing suitable reaction conditions, for example
employing an excess of the compound of the formula VI, or by employing

a compound of the formula VI which contains two leaving groups L' and

Besides hanbgiffesent safohyivxy BRouioupb3da @Bm?ﬂm%&ﬁ%@ci%%'ﬁydroxys
a

) l, instead of 5 hejng a Jeaving group, can also be a protected form o
group, [gh kg GRS POF 4 dineg: o5 A CAMRPYIMS e iresHae Rt \a be

effectettariter greuitierrostrpendigfiihebierudsof! IRy R¥PERIScHY: a hydroxy!
formula VI can be a hydroxy

compoid B SRS T B BRI B HeAR PG POAR BE PSRy
azodicathexifieteBERD) oralipurisbynahediegipenprel theaDyada ¥ biodBhane
e ST TRt
nucleopititiaubiegfatiotoTher reautitmyimuus Ry, Her g ienabr e e aieiifions in
an e
temperSturbstone miang 6aChe pédatmesindersiandesd D5tane dHARS MRYhobu
esciofp g AR LR SR o e
2-bromoacetic acid (Ci-C4)-alkyl ester. After alkylation of the compound
tead S SN OIS IR GBS BAEAA of e omu
V and thereby simultaneously introducing the group -CHz-CH;- and the group
-N(R?)-CO-R’, these two groups can also be introduced stepwise by first reacting a
compound of the formuta IV with a compound of the formula VI and then reacting the
obtained compound of the formula Vi, or a compound generated from the compound
of the formula Vi, with a compound of the formula VIl In the compounds of the
formulae IV, V1, VIl and Vill the groups Het, X, Y, R!, R R® and L are defined as in
the compounds of the formulae | and {a 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 VI can ailso be employed in the form of salts. The group L?
in the compounds of the formulae VI and VI can be a nucleophilically substitutable
leaving group fike 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 L? is a leaving group, the
formation of the desired product of the formula V1T in the reaction of the compounds
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-CH2-CH2-L2 moiety is replaced with a -CFI2-CO-0O-(C,-C4)-alkyl

moiety, the ester 20 group can be reduced to a hydroxyl group, for
woexampaith a complex hydride reducing agent such as lithigmgr2o06/005706

borohydride, to give a compound of the formula VIl in which L2 is

hydroxyl, which can then be conveggd into a compound of the formula

VII in which L2 is methanesulfonyloxy, for example. All the above

explanations on the reaction of the compounds of the formulae IV and V,

of the f@rﬁﬁﬁ@g‘W@Wﬁé@ﬁgé%,@ﬁi@@é@%@’@%f@%?ﬁsgm@% S%%%%fgg R}Jndiiions,

correspondingly to the reactions of theé compoun

for exagipegranipiiag eurasrastues Eenassunass eitherfamaulyivass twi.
emp#oy}mﬁt%@oﬁﬁdﬁ%&%'lﬁé%rﬁﬁgw PrEsdshelifemA ISR 8%ups LT and L2

compound which 30 introdyces the R3-X-Het- moiety, the group Y can

of diffeggad Isawirnutbs sjavRindpitecanpavg esthiufrrmulanvhirsigassof
being 2N8abMBYr&B;RaNGURY R proserayns#f Jhs feamnig Jsgcmoﬁﬁggﬁ%cum

reaction of suitable compounds of the formulae IX and X:
of a legying 050HR WRICR\IRAANKETRE DG FelSaABrouRIntR teMAgHad of the

formul£UMPPHPdsAhine faidlaept andiidheaipanadist tXe YohuRAAMR8e o

. are defined as in the compounds of the formulae | and la and, in.
nydroxyt@ARGR; QR RKERYRE 510 BiFps R BEEeEENe P pRotECECRIRDAM
esterifiPJPEIhETREECHYERDAFPYRSUY WHICH & INEcernNBlRd BT IR ARNIE Y is

roups. The group L3 in the compounds of the formula IX is a leaving 5.
Converg%aw%iéﬁ%%ﬂ@reamm&ﬁﬁ g oraHR reRkgEspHNG theemter L™ in

the obisifsdicbepaeneliontiornalas ol sdnmoeRmeyad atom or a
e formula g which can undergo such a reaction, are halog_len for 10

sulfonyloXy, BiRuD IR r?e%PmH?ﬁea;m Ry HERRABISAG Wit ¥deepga bromide
or phoéfitidererneirammss iy IeethAhetoro RPNEgsebite Ho Hrudandt adehX

methart?ggq cjgﬁggpg?rp lo.yggclﬁ é%%\f‘%rrrgoorfiss %g% g %}%eﬁgpr%\é% %Xn%gp%?aqggaorg
conditions known fo the skilled person. Another example of such a compound of the
formula V1 is a 2-halogen-substituted acetic acid ester, for example a 2-bromoacetiic
acid (C1-Cs)-alkyl ester. After alkyiation of the compound of the compound of the
formula IV with such an ester {o give a compound of the formula Vi in which the
-CH2-CH,-L? moiety is replaced with a -CH»-CO-0-(C1-Cy)-alkyl moiety, the ester
group can be reduced to a hydroxy! group, for example with a complex hydride
reducing agent such as lithium borohydride, fo give a compound of the formula Vil in
which L2 is hydroxyl, which can then be converted into a compound of the formuia Vii
in which L? is methanesulfonyloxy, for example. All the above explanations on the
reaction of the compounds of the formulae [V and V, for exampie 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
Viil.

Instead of introducing the group Y by means of the same starting compound which
infroduces 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 formuiae IX and X.
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compounds of the formulae 1V and V, for example with respect to bases
which may be added, apply to the reaction of the compounds of the
formulae 1X and X 15 correspondingly. The starting compounds of the
formulae 1V, V, VI, VIII, IX and X, as well as other starting compounds
for the preparation of the compoungg of the disclosure discussed herein,
are commercially available or can b€ prepared according to, or
analogously 20 to, procedures which are described in the literature and
familiar to the person skilled jg the art. Compounds of the formulae 1V
and IX, for example, in Whicﬁs group Xis 0, S, NH or
N((C1-C4)-alkyl)Ycan beQ d in a pucleophilic aromatic substitution
reaction, similarly to the re@g{ﬂon Bf the compounds of the formulae X
and X, from a respective pound of the formula R3-X-4 and a
R3 X ifaptehete i ntaiqﬁaﬁuig\l%\{rﬁg yrelip> /[‘LR1
Compounds of the formulae IV and 1X in which the group X is CH%lcan
be obtained by reaction of a metalated heteroaromatic compound RO
20071000246 PCT/EP2006/005706 60 comprising the grddp Het with an
aikylating agent which introduces the R3-CH2- moiety, or by reduction of
a compound which contains a R3-CO-Het- or R3-CH(OH)-Het- moiety _
in the aaTbocae SnafLifreie obtiasc BN d Xdbg gtionpedtabnoMbR rdtwmd & are
. I de-wi r i ~omp ;
e e e ol SALE A GHBAEgH Srkional
groupspadihainreaetrtaitshiotesiethiaatadyie dreuiri c6 mstay esudion howhich are
later cOAIRIRIY HIHEIREs RELLPBIRRIHGLOrBRRY T C YRPEISIRGINE A O et
and a boronic acid derivafive. Compounds of the formulae V and X can
formulpd i arieaviysagipaimyhiehices satier ResfiMEh thererauR 22 N(R2)-H
nucleddhliElafoiiafic SuB R D sl atipgranmides: pt i G ferpulpivii,

and optionally modi in%j_a group in a desired manner, for example

compasislafithg BPRVUBA wiHeh Faprusdeien sHER R IRANUYL iR HAeganfor
examplRiBFiRe SHHARRYrIHRIR SR8 SRIMN IR, YRMDE sBHRMN:as a

bromine atom by treatment with hydrogen bromide or phosphorus

trifluor R RIRBESHTA THISRANERG IFATRSHNGRobbiBS frERtHRMPHARD X can also be

employestinaesediondaiaddaitdessivadarg i sapdBiensohefes pmRie e

the preparation of methanesulfonic acid 2-(2,5_-dioxopyrro|idin-l-yl)et,h)(]l
compo&yi%fp fhe formulae IV and V, for example with respect to bases which may

be added, apply to the reaction of the compounds of the formulae |X and X

correspondingly.

The starting compounds of the formulae IV, V, VI, Vill, IX and X, as well as other
starting compounds for the preparation of the compounds of the disclosure discussed
herein, are commercially available or can be prepared according fo, or analogously
to, procedures which are described in the literature and familiar to the person skitied
in the art. Compounds of the formulae IV and IX, for example, in which the group X is
0O, S, NH or N{{C+-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 ieaving group. Compounds of the formulae IV and IX in which the group

X is CH» can be obtained by reaction of a metalated heteroaromatic compound
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methanesulfonyl chloride and 1-(2-hydroxyethyl)pyrrolidine-2,5-dione

described in WO 2004/089903). Compounds of the formula Vill can be
woalsiEineet4sy acylation of amines of the formula R2-NH2 or, ircaseRdsnes706

and R2 together with the N-CO group which carries them form a ring,

from suitable bifunctional starting cgggpounds such as 20 from

amino-substituted carboxylic acids by cyclization or from dicarboxylic

acids by conversion into the imides, for example. Compounds of the

cmmpn@@éﬂ_ﬂﬁ?dr@[} Héﬂ@@!m%%&@ﬁﬁrcﬁaﬁ%ﬂ?%iﬁﬂ%ﬁﬂgé% the R3-CHs-

CH2-CH2-, i.e. compounds of the formula Ic in_which the number p

moiety;a by (e5uGtion o BERMGRIRE WhRiderABERIRSIA Re ESnHBtmRs of the
R3~CH¥QTH}UH@£J ALty WARBFERAESE DereBEiing @ SPBRUNILALINfeaction or by

ormula 1X with an amide of the formula XI or XIII which comprises a

reactiop, of AR RIfEA Mk h kR Risd lsirrearematiaroripeHiifafeempounds of
the foraMRStIMeMIO ey eaifsufogiveanrisiemeediata Ao IEMEd in o

XII or XIV which can then be converted into a compound of the formula is

transitiph melRlraRG G GRUBINARAIEAR e bialeaest ayhsiitiash

heterogpitysic Withg80RHDBORHBR] HRBZR0OHBRAUN G & BotoniCatdRidrivative.
(0l R3~.NHet~ AR' XI| ' /(CH Pte / \ R1 R2 XI R R3/X\Het7L3 R3/X\Het

kk(l,,,!A . _ - _ A D | ] ' "
Compgigs PARS [RTEWI7E HCHERC AR RS PREISS RYIGRHBANG RIDRESHY the
formul&2L InGhe-CHpRoRYsHobie Fymotese OB RPIoXEY die/Biovgafies of the
‘forml.aifii< \)ﬁ}aﬁg g&?oﬁgiiy modifying a group in a desired manner, for example

converting a hydroxyl group representing the group H-Y- into a halogen atomor a
sulfonyloxy group representing the group L', such as a bromine atom by treatment
with hydrogen bromide or phosphorus fribromide or a methanesulfonyloxy group by
treatment with methanesulfonyl chloride under standard conditions (cf., for example,
the preparation of methanesulfonic acid 2-(2,5-dioxopyrrolidin-1-yiethyl ester from
methanesulfonyl chloride and 1-(2-hydroxyethyl)pyrrofidine-2,5-dione described in
WO 2004/089903). Compounds of the formula Vill can be obtained by acylation of
amines of the formula R®-NH; or, in case R' and R? together with the N-CO group
which carries them form a ring, from suitable bifunctional starting compounds such as
from amino-substituted carboxylic acids by cyclization or from dicarboxylic acids by
conversion into the imides, for exampie.

Compounds of the formulae | and la in which the group A denotes -CH,-CHo- or
-CH2-CH,-CHz-, L.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 formuia IX with an amide of the formula X4
or Xlil which comprises a terminal alkeny! or alkynyi moiety, respectively, in the
unsaturated substituent on the nitrogen atom to give an intermediate of the formula
Xit 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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are defined as in the compounds of the formulae | and la and, in addition,
any 5 functional groups can be present in protected form or in the form of

woprerusargroups which are later converted into the desired gopBzebh@es 766
number p in the compounds of the formulae Xl to XIV is 0 or 1. Like the
-CH2-CH2-CH2- and -CH2-CH2- ggppps representing the group A in the
compounds of the formulae | and la, the alkenyl and alkynyl group in the
compounds of the formulae XI to XIV can optionally be 10 substituted by
suitable substituents, for example alkyl substituents. Fhe group L3 in the
compounds of the formula 13 is a leayn @Qﬁ@@uch s halogen, for
example chlo¥ne, brorfiie oF\ing' e, 0fa sulfohylﬁ eup, forgﬁample

\ﬁ){@b‘@meth sulfonyloxy, as explained above. The reaction of a
compourﬁl f the Rormula IX with a compound of e formula XI or XIlI is
carri%i outgmder the 15 ggnditions of the WM#\:{);/n Heck reaction and
Sonogashira reactionsréspectively, in the preseqce of a transition metal
catalyst such as.apalladium catalyst and, in the case of the

X Sonogashira reaction, a copper co-catalyst SUC[%? copper iog%’ (cf,
RS ‘yg#g( et at., Angew. Chem. Int. Ed. 33 (19g4) "%é /{ieoz
/EP2006/005706 62 A further process for the pr E)aration of N R’
Iﬁompounds of the formulae | and la in which the group A denotes L2
-CH2-CH2- or -8d2-CH2-CH2-, i.e. compounds of the formyla Ic in
which the numper pNg 0 or 1 and the other groups®are defined as in the 5
C%EMS ofithe for e | and la, starts frogaf heteroaromatic
e ormula XV in which the carbon chain can be elongated

to give the|hydroxyalkyl compounds of the formula X¥I which, after
conversiorrof the hydroxyl group i:;o{ﬂgeg\\lﬁ group to give the
compuunds of the for?%j@/)‘(\\dl, C used for alkydation ety

compounds of the fornflla Vill Wegive compoundslef the formula lc. 10
3/X\ /CHO 3ZXN ~~,(CH2)-OH R Het ------ am- RFMet XVI XV VHNA

in the compounds of the formulae IX and X! to XIV the groups Het, X, R', R? and R®
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 XI to XiV is 0 or 1. Like the -CH,-CH2-CHy- and -CH»-CH,- groups
representing the group A in the compounds of the formulae | and |a, the alkeny! and
alkynyl group in the compounds of the formulae Xi to XIV can optionally be
substituted by suitable substituents, for éxampie 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
formuia 1X with a compound of the formula Xi or Xiii is carried out under the
conditions of the well-known Heck reaction and Sonogashira reaction, respectively, in
the presence of a transition metail 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 (1984) 2379).
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2 A R3/X\Het~/(CH2)P L4 R R3/XNHet~/(CH2\H'J~ R | 1 XVII V1 Ic R2

In the compounds of the formulae VIII and XV to XVII the groups Het, X,
WORGRR0# R3 are defined as in the compounds of the formetaedrans 805706

and, in addition, any 15 functional groups can be present in protected

form or in the form of precursor grgggps 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 -CHZ-CH2-CH2- 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

A furtheyracagsrerdhsaiarar GeaprRosmssiafhes fasmetkagnbandiigiin which
the gro6gbRideaBbissIIAsethe @?d@}@ga@‘%@?i@??@. tedh SR Bel@HeTula Ic

an alkyl group, the starting compound of the formula XV can thus also

i whicléhe HBIRe T 18y U hashis et ar@reraspara definedampotivis of
compolifiéasiia RSN higa NEpeRNEianY FURSHBISRIBIGAYNS SR Mdes of the

Simjlarly as explained above with respect to the leaving group L1,
formula, 3 R WGP 1S GREBRD SHAR B BESonSRIPR sLBIE N saricliyalky
compoGhtyiBEtAB ddranMNENAWHIYR) 2RE7 ES0ISIBE HIER2PYeINST 863 into &
. arylsulfonyloxy groups and alkylsulfonyloxy groups such as o
’ea"'”gkﬁéHt’é’n%’sﬁi‘(&m@lgﬁgﬁ?ﬁ‘ﬂ‘éﬂ‘é%Lﬂ?&ﬂ%&?ﬂlﬁ'ﬁdb%zé?ﬁ@s‘aﬁ&ﬁﬁéxﬂﬂf tne
alkylatioretianespionylowy trdidrtutione hagrsuiompiennds oprelorgaiing Ic.

the carbon chain by two carbon atoms, the compound of the formula XV

can be condensed under the conditions of the Knoevenagel reaction with

X.a mal@tiacid derivative, or ugder the~conditans .of Wittig-Horner
R* \rémttgijon with a BICTvA/-RKSI W (o500 XV
4)-alkyloxy)carbusylstethyipaiuspaionate, fur example. in Ute
X¥termediate heteroaromatic cinnamic acid derivative of the formula

R3-X-Het 10 CH=CH-COQR36, in whith R30 can be (Ci-C4)-alkyl or

hydrogen, the -CH=CHgoiety{can be converted into a -CH2-CH2-

moiety by catalytic hydrogenation,i}ior exﬁ?\ple in

O
4 R X (CH,)
Rs/X\He{'/\/(CHz)p - — R \Het/\/ E\ENJJ\R*!
l
XVt Vi I R’

In the compounds of the formulae VIl and XV to XVII the groups Het, X, R', R? and
R® 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-CHp-CHa- and -CH,-CH,- groups
representing the group A in the compounds of the formutae | and la, the carbon
chains in the compounds of the formuiae 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 chiorine and bromine, and
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the presence of a palladium catalyst, and the COOR30 moiety reduced
to a -CH2-OH moiety, for example by reduction with a complex
WOLGpgeHbe or aluminum hydride such as lithium borohydrides ¥EFMSE05706

compound of the formula XVI in which p is 1. 15 For elongating the

carbon chain by one carbon atom, g:gompound of the formula XV can

be condensed under the conditions of the Wittig reaction with a

methoxymethyltriphenylphosphonium salt, for example, and in the
aryisulfm@ltm@dg&tmpf@mum@!@mmgﬂ |§r8§p§-§lﬁﬂﬁ§:&‘ﬁz@%%w6¥y

iet =CH-OCH3_can be hydro zed der acidic conditions

tolueneORY R AL E0TR Sy RS G TS CrT A RERE e 10 o

trifluorofbth4id2ulibhyeigty by means of a complex borohydride or by
catalytic hydrogenation to give a compound of the formula XVI in which
p is 0. Similarly as outlined above with respect to the compounds of the

For e!oﬁgaﬁﬂg ‘!hamﬁf%tbntbﬁammﬁpﬁsi&mei‘m desyﬁh@b@ﬁmmuﬁdﬁw@fﬂmula
rmula XVI i ot pound_ of the XVII can eaccom lished
XV cary 8 e ap L G B BTG G0 QLT A AR RN Wit

maloni@la@ﬁﬁ)hi@mtr\mmﬂldadmhwcgad ifimamisfetiie SRitd-Highatasartiohanith a

di((c sulfopyl.chlaride fr ) sulfonic acid aphydride, such as meghanesulfonyl

W1 AOHOE O LTSS R AN LT 'éhﬁWt‘féfé‘j?E’f BRAN i AR 4 T The

:ntermeajmmewmwnmm@mnmmmmwmm&msep
soft oymulae IV a m |thres ctt a

Ch= Cﬁm may 30 a%({jéeggjcgpr)‘pyc Fes g @‘Xgﬁﬂl?)yaé’%ac ﬁ <CH- moiety

can becampetadsrdbthe Gotprllde- miba;wﬁwuatélmo:bmogedammh&)r example in

the preg 0 RO AL LR GS Ce B e A SFLISHNEER fé -CHOH

moiety pfeperaiopiefy ra@mtmnptﬁh redl et ipoathiyd rztﬁafmraltamompdwfde

such a¥’ h‘{ﬁﬁjﬁlr%s Wé' ét};xe%w& %ﬁ%df&% %Jg}é?s?aw{i? ich p |s 1.

compound of the formu a:' or | IS also poss fGma

For elopgafiog itesoatiion chiindinemsesaneagratpritier opthpayded sheridrmula XV
can be'i%h&%h%éarﬁﬂ OolfHiR %mﬁéJWHR SL4BR Jppiely R3-X-ina

later step, or |nt ast step of the reaction sequence, after having

methomwﬁwér@m%hmmwﬂmm rar @mp@, tved iAdhe intermediate
compoﬁiﬁé?@éqgﬁ{J@@&Mﬁdﬁﬁmmwwgﬂy Ahegpound
-CH=CH-OCHj3; can be hydrolyzed under acidic conditions fo give the aldehyde
moiety -CH>-CHO which can be reduced to a -CH»-CH,-OH moiety by means of a
complex borohydride or by catalyfic hydrogenation to give a compound of the formuia
XViin whieh p is 0. Similarly as outlined above with respect to the compounds of the
formula V and Vil, the conversion of the hydroxyalkyl compound of the formuia XVi
into the compound of the formula XVIi can be accomplished by means of 2
halogenating agent such as thiony! chiloride, phosphorus tribromide or hydrogen
bromide in case L* is halogen, or a sulfony! chioride or a sulfonic acid anhydride such
as methanesulfonyl chioride or triflucromethanesulfonyl 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
XVl and Vill. The compounds of the formulae XVII and Vill can alsc be employed in
the form of their salts.



formula Ib which is defined as indicated above, instead of reacting a
compound of the 10 formula IV with a compound of the formula V, also a
WO 2BM386 of the formula XVIII can be reacted with a comp&GTdESRARE/005706
formula V and the resulting intermediate of the formula XIX reacted with

a compound of the formula XX whigk introduces the R3-X- moiety. O
R3~X~Het NAR1 Rz IbiO R3 X-G t1 XX L~.NRqV O5R25N)R
LHet YH LHet Y~ Rz Will XIX '~'L2 HjIO'~L 5 ~N\R VI L\Het YL2 RZ
VIII XXI 15 In the compounds of the formulae V, XVIII, XIX and XX the

e T e
a compprssbutichaireeryl fomposés thd foenguiype s ¥ gndugst vehich ases
compo LS ERAIANS £ AU R SATBRU S G 3R R

5 which opaympuupdsest the group Het or the groups X and Het, for example, and to
introduce the group R® or the moiety R®-X- in a later step, or in the last step of the
reaction sequence, after having assembled the -X-Het-A-N(R*)-CO-R' moiety or the
-Het-A-N{R?)-CO-R' moiety. Thus, for example, when ompound of the

formuta b which is defined as indicated above, instead of reacting a compound of the

10 formula IV with a compound of the formula V, also a compound of the formula XVill

can be reacted with a compound of the formula V and the resulting intermediate of
the formula XiX reacted with 2 compound of the formula XX which introduces the

R3-X- moiety.

X Y
3
R \Het/ \/\I}‘%JLR1
B2
b
3 KX
L\/\N/]'ka v
|, O
L3 Y R L. Y
Shet” H - Het” \/\NJ‘LW
F'??‘
Xvill
/ o XX
2
L1/\/L H\N/lk ;
5
L Y L,
Vi \Het/ \/\Lz R
X Vil

15
in the compounds of the formulae V, XV, XiX and XX the groups Het, X, Y, R', R?
and R® are defined as in the compounds of the formulae | and ia and, in addition, any
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formula V is defined as indicated above. Similarly as explained above
with respect to 5 the compounds of the formulae IV and V, the reaction of
the compounds of the formulae XVIII and V is preferably carried out in
the presence of a base. All the above explanations on the reaction of the
compounds of the formulae IV and V_ correspondingly apply to the
reaction of the compounds of the fdPfulae XVIll and V. The group L5 in
the compounds of the formulae XVIII and XIX is a leaving group 10 which
can be replaced with the group R3-X- in a nucleophilic aromatic

R I
functiog Al Qi ARG BTeL TR SOl 1 BUTRY i LIE ferRHeFsuESor groups
which whelteactingdhed ¢or pog ks b dherinpaufaesrapdusds Bxanapiepef

itable leavi roups L5 in_the compounds of the formulae XVII| an
emploges A O AL Rl AOGAET S LR [DaFEMERnds of the
formuiammﬁeﬁmeﬁmGmelt‘aa{Sdiﬁifﬂw.r@mmﬁv?lgﬁpwm% Eb@\ibﬁv@tﬁlt@éﬁeot to
in th nds of the formul can be ragen in case t r
the cofBERaR 0 HHB RITTIREUN R Vo RN L G SRR Gp
formulaebstitiitiand rdactivafbeibigerathedontpnuthd et thadorofdlas sdXddnthe
XX ied out as ..indicated above with respect to the reaction, of
above e e R o D e L T BIas ALV
corresgroupn@lyrasply attdich edaditiectlyfttheheagnpuui®s \ca tie osnglacodind] and V.
re. C e a boroni i rivati ore le a boronic _acid
The o e R R A BRI KT RIS & B ol
which tamiptaraRaBeo MjthitheigeiuR RisXieiina dasieopilicampoatids obstitution
i I i ition, . f ' 0 an be. present
reactiq e B e D e A e R e
compasnidmiel ok faemuda XWitared dof o pethef 2aitabtaulesxiXgggivpsal ® in
I  hi . - o _ .
the co R S A B N RSty e

bromingigadriodaplry! FrifRhplescatrussstehsitdrifinerareizyssiicmyory. The
group BAIRHILROAARYSH O X RaplR pRiadingy, %@@}Srgégn in case the Jroup Xis

tetrakisit&ighenylphosphane)palladlum, In an aque or non-aque

O, S, Nbhasry thiis gicylicincsigliingsedoadnicsranitbnissatio smiiuies,
reactio BERFEERILAEBRAEANRI BF Heed ARA4R KBELRECLSSSER FY Bfried out as

__ preparation of the compounds of the disclosure, and intermediates
indicatgatteranite XsRIEEH M tRetFReetian of dhakempawslinoandesan case the

group M@ IN6s NRY S G 2E AHAORZAR R A2 RARE G oup R? via
a single bond, the group G can be a boronic 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 R® 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 b, 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 agqueous of 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 disclosure, and intermediates therefor are

explained in Kotha et al,, Tetrahedron 58 (2002) 9633, Miyaura, Topics in Current
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66 Chemistry 219 (2002) 11, or Walker et at., Angew. Chem. Ind. Ed. 43

(2004) 1871, for example. In a similar manner as described above,
WoinstgaddBisreacting compounds of the 5 formulae IV and VI anthiveaetivegnos7o6

the resulting compound of the formula VIl with a compound of the

formula VIII, compounds of formulg can also be prepared by reacting

compounds of the formulae XVIII and VI, reacting the resulting

compound of the formula XXI with a compound of the formula VII | to

Chemistiye 2 erueoy d obthwairenstaak Darmisfinatsmineducag Abe(g% 1871,
of the

R3-X- into the latter compound by 10 reacting it with a compound
for eXampiG1a XX. The groups Het, Y and L2 in the compounds of the formula
XXl are defined as in the compounds of the formula VII, the group L5 in

in 2 simligt RATHOR SR TETIREIAELEUR AFRISAS /R FUGeUEP PRnaf e
formulaeONipEUNYS dndalvadtinghissnenaisgraiiiou sl anmlesaisaRNALRE 2
compo L b e e o et oy
reactingsocimpioandy ofdstifgreampeodvdy eidie/forenttied ranceXuldegieonnsisund of
e oS R B SR s ool e
formulafotiXuEnfitaijvateocripguhe gfthe RTulnib thetater\BuNolnbDy
reactind SR Ao ltel BRRNTR A B LR BRI T e
compounds of the formula XXl are defined as in the compounds of the formula Vi,
the group L° in the compounds of the formula XX! is defined as the group L® in the
compounds of the formulae XVill and XIX. With respect to the other compounds
involved in this process, including examples of compounds of the formula Vi such as
2-bromoacefic acid esters, and suitable reaction conditions the above statements
apply correspondingly.

Just so, instead of reacting compounds of the formulae IX and X, compounds of the
formulae XXII and X can be reacted to give a compound of the formuia XXiiI which

can then be reacted with a compound of the formula XX to give a compound of the

formuia ib.
iy
Y
5 3 R2 L2 Y
L o X . Het” \/\NJ\w XXl
et l,
R
XXII SRRV
XX
O
X Y I
3
R/ \Het/ \//\NJJ\R.i
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WO 2007/000246 PCT/EP2006/005706 67 The group L5 in the

compounds of the formulae XXII and XXIII can be a nucleophilically
WsHSiitatsle leaving group like the group L3 and defined as tHETgERRID6/005706

L3, i.e. be a halogen atom, for example chlorine, bromine or fluorine, or a

sulfonyloxy 5 group such as trifluoggmethanesulfonyloxy, for example,

and be identical to or different from L3. If L5 is a leaving group, the

formation of the desired product of the formula XXIlIl in the reaction of

the compounds of the formulae XXII and X can be achieved by

plgyln suitable reaction conditions, orxg employln a compound of

The QFQHE torindheycemapiessfthad e wasi B@ﬂﬁéﬁi@ haan Beadifferent
nucteo;fﬁﬁﬁ%‘@h%é‘[@@é‘ﬁ%‘!@gﬁﬁ ??Eﬁ%? lifersns TEQ?‘%'HS%@H@*'QQ the group

groups'which are present in “different posmonso the %‘ou Het in case

 Le. hz@ aﬁ@mﬁm@mt@m examRiRS Rt RTaRNeLL W eBRtH AR BfiReyioxy
group SEERYR RiflbracEARAedHIMORYNex PR EEABRIE LN TENEREN® or

bromine ,atomin the 2-position is more reactive than the bromine atom in

dfﬁere%é%%s.%h dn@ Jﬂﬁmwwésm fredripeatieroptittaciesitaderpduct of the

formuleLRXRINHhE &%&5‘{%@@%'@%&&%@5? fRMOERURR DISMIBRRAI PR be
the 5-position can then be replaced with the group R3-X- (cf. Tilley et al.,

achievef] by £RNSYING F e85 SRASITRSARLBNS fr b BRI Bp@POUNd of
the forfRIAHX X ¥HidAteatbidaiRoIedemdns aipdn. Tandalse beiRdepieriadtivity, or

form of a Ieavmf roup or a precursor of a leaving group which is

by taking A0yRBLARRL: RRiJRAR RS CHIRRYUNELEPHRS Wi asemiesent in
dxﬁereﬁi\/;ﬂbsrﬁéﬁgcaﬂmacgtb@;@m@f gredes iNthacoMans pisateTRENLIRS situation

XXIland XXIII her c ounds in in this process as well
applies, 0 & AR o REAG T AR S SRS RVE S0 faE xample,
in wh:cﬁf@@m@i@&ﬁﬂrrﬂﬁ@@w@w&'ﬁﬂ% ATH puacveAthalsthehromine atom in

ed in the for oft ir salts. 25 .
the 5-PESIAR ALY AES SRR O TE oD Y oRAiAG 2 5
bromogyadmR-yishsiin sHﬂWhreimm&tlmminemmmd&m\&%MQHRE&@ be

2-or -C H rou 3or R b
replace ARG BT B o TRA Bt B B Enciibh Rl i) The
group {a?thrm&\mmmﬁbiémﬁlé)r{ﬁemmﬂﬁwbﬁmmy ari&w:ng group, can
also be. ttﬁ égga}z CO R' m0|et Ag&ordln é 30 instea rea.c 8 hich i
%r%% i ShAdrER EH E’o?ﬁpgo FREBIRE % ﬁnﬁ%‘é‘f}% roup wiich Is

converied into a leaving group in the compound of the formula XXH1. With respect to
the other groups in the compounds of the formulae XXII and XXHI 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 formuiae | 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,-CHz- or -CH-CH,-CHy- the group R® or the group R®-X- can be infroduced 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 X, just so a compound of the formula XXli can be reacted with a compound of
the formulae Xi or Xill to give an analog of the compound of the formulae Xl or XIV
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or XIII, just so a compound of the formula XXII can be reacted with a

compound of the formulae Xl or XllI to give an analog of the compound
woafaivaséormiulae Xl or XIV WO 2007/000246 PCT/EP2006/00&708ro&émes 706

which the group R3-X- is replaced with the group L5, in the latter

compounds the double bond or trigle bond can be hydrogenated, and

the resulting analog of the compound of the formula Ic in which the

group R3-X- is replaced with the group L5, can be reacted with a

i whict e & e R G e B dtnE e
double hetsi caropiathoaldsiayibe biythregematial Xanddhacestdingabainp offithe

" 1 ! d t ~ 5
compo T IRMASEIPTRER RS AL WAl e
can be reasiehvwitio Reomeoend 2 the/fporye B4 o @veicarreNIR DHRbEet

sormulal N Rie @Jd}éé%é(#géﬁ%ﬁ%%%%%ﬁ@ﬁmﬁ%%mg icff‘rcm

formulae X can be co ted Into a compound o
hetercafesfaiimaldabydae ef b foemtaedbaasoaneareimaly feeniuriifiek iy start
from an ORI AIRANEIGRHRISUINAS RAlaGeNKiRparticular chlorine, bromine

or iodine, or a sulfonyloxy group, for example a
trifluoromethanesulfonyloxy group, 15 which in the final step of the
reaction sequence can be replaced with the group introduced by the

e?rﬁgp'g(gnd of the fermutd X W’i‘ffe)réga@ct to the dﬂ%e\r groups in(@El,)— L
ompounds of the fbiffulae XXIV to XXVII-and™the oth&tatompounds
involved in this process, as well as with respect to reaction conditions
examples of reactions for é%lVgating the carbon chain, K¥é\dbove
statements all apply correspondingly.

O
o

8
AN
H

G R-X-G o
2 6 CH.) X (CH,) |
=4 L\ 2p 3~ 2'p
— Het/\/( , \N/LkRL—.-———g— R \Het/\/ \NJ\W
| |
Vil R XX R
YOV lc

which, via the compounds of the formulae XXV, XXVI and XXV, can be converted
into a compound of the formuia Ic. The group L® in the compounds of the formulae
XXIV to XXVil is a leaving group such as halogen, in particular chlorine, bromine or
iodine, or a sulfonyloxy group, for example a triflucromethanesulfonyloxy group,
which in the final step of the reaction sequence can be repiaced with the group R>-X-
introduced by the compound of the formula XX, With respect to the other groups in
the compounds of the formulae XXIV to XXV 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 lc in which the numberpis 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 Witlig-Horner reaction with a di({(C+-

Ca)-alkyl) ((C+-Cy)-alkyloxy)carbonylmethyiphosphonate, for example, to give an
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20 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
wofeonTig 24X 1V in which L6 can be a bromine atom, for exampteraandg 003706

reacted in a Wittig-Horner reaction with a di((C1- C4)-alkyl)

((C1-C4)-alkyloxy)carbonylmethylphQsphonate, for example, to give an

WO 20071000246 PCT/EP2006/005706 69 intermediate heteroaromatic

cinnamic acid derivative of the formula L6-Het-CH=CH- COOR30, in

lnterme\g%@ r@%grggpobea([%l ﬁﬁ%ﬁxl&yhfﬁ&‘dq%%%&é"&fﬁ\&%m{&?é’ pﬁ@&%QCH—

rogenation nto an intermediate o
COOR%@H%@H&M@&D@B@@%M@ mntbeqab@mwem hiyecataiytic

hydrog FrO O%r}?ﬂw@?n‘?@:ﬁé@ vk %% oLrEo y dr?g oy 5@-? E%@r n which

or examp treatment wit ium e, to give a compou
cambmé}ﬁﬁnhmw)(\mrtheH@tﬁetheqmmmqotﬁmeat@mmmm reduced io an

alconol§ Yé%rt?&'gm&are@q LW@WH%W#&H%&@WQ%@@ 2-B%hound

the group isa bromine atom or a methanesul oup,

of the fm@m inyathéciindennvmbeneliisgeansoriih srapitpe converted into a
csmpow FReSYlnRvlE \ﬂ':'inrw&w?@ﬁ Hkﬁe??mgoyﬂﬂc?m@ Jrsigimula,

can be reacted with-a compoun mula VIII, for'example in

brominghatpre srceetiaaasulioniion ek BTexpoRR, e asmenEwith
hydrogé MILIRUDISRHRS AURRATR iRb AR aMaE s&eg@r 16711RE BXAMENd of

romine atom, can be replaced with the

reactlon with a
the forreaiap?éwdj eARerERACIROWIHG WRRIE Pféﬁ@tf@ﬁmﬁi/ﬁ ¥ Borisnigxample in

the preeswc@ SRAURFRNGFIAHRAUBYHD SUBMPLIIAREE e RAHREXXAI3N which
direct bond. Instead of mtroducmg the v%hﬁ up R3-X- in the last step of

the nurpheFdrdsidnasrtie WhigBJhedE6? Wrnmﬁrﬁahgers@mmcéan be
reptacéﬁt%ﬁ'?!ﬁ'@ '?foﬂﬁ%mﬁd'ﬁﬁﬁrﬁh%ﬁ%lﬁﬁaoéé?ﬁ SIS fenula XX, for

synthesis of compounds of the formula Ic in which the number p is 1, for

examp@(amécw GIisadcgin ke peerrnee-of ppindian R%*@!Mﬁ* in case

the grotPiIsiRIAFas B HeliRdbalids RArbBadPRCIRE WilLp POSQMPanhsf step of
the formula XX to give a compound of the formula R3-X-Het-CH2-

prepargiigp. eidesenPONRR P HES EeBiqR L ean AlgR b iraRHieARto any prior

interm&SREAFOtHR: GURR: TdHESs/MRRICRNIIOERHEGV e 6RTPBAHAE 6f the
the formula R3-X-Het-CH2- CH2-CH20H which, after convers on of the

formulg{giBXHrBUS R EIRENME drdQp SXRITPLE: tﬂEg‘?SUH’EWﬁ the formula
[ 5. Het@RPOHIAS OTREfar KO can Bre(Chaapastied Voih de reacted with a

compound of the formula XX to give a compound of the formula R3-X-Het-CH,-
CHz-COOR™, in which R¥ can be (C1-C4)-alkyl, and in which the ester group can be
reduced to an aicohol group to give a compound of the formula R3-X-Het-CHa-
CH,-CH>0OH which, after conversion of the hydroxy group into a leaving group such
as the group % in the compounds of the formula XXV1, can then be reacted with a
compound of the formula Viii. Such variations of the synthetic strategies outiined
above are familiar to the person skilied in the art and allow to adapt the preparation
of a compound of the formulae | or la to the pariiculars of the specific case.

Further synthetic sirategies 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 R3-X- and -A-N(R*-CO-R" or part of these
groups or protected forms or precursors thereof which are then modified in



25 compound of the formula VIII. Such variations of the synthetic
strategies outlined above are familiar to the person skilled in the art and
woakewonssdapt the preparation of a compound of the formulaeckrarszote/ves7oe

the particulars of the specific case. Further synthetic strategies for the

preparation of compounds of the f%?nulae I and la 30 include the

assembly of the group Het in a ring-forming reaction from starting

compounds which can contain the groups R3-X- and -A-N(R2)-CO-R1 or

’

e B A e A
which thefioeip Slepés BohigzalspieEG R Sfitha firatilaendaaddng group Als
the grodéhlﬂht-@-%[_@w -H?E!%ﬁ&%ﬂ%é‘ﬂﬁtﬁ@%&@#ﬁaﬁdﬁﬁ&ﬁ%ﬁ{%&9 Bifhs R R?

the group A Is -NH-

CH2-CH2-, i.e. compounds of the formula

e grou
and R® aferpeingdtas '@féiggmf aRyeMiNRespeddarae somanids abéive formulae
5 |and ia%%h@%ﬁﬁ@ﬂ%@%ﬂpiﬁ%ﬂHa%oilﬁ%mw&e-étﬂmgo?ﬁ%rmuia XXV,

prepared by reacting a 2-bromo-1-R3-ethanone of the formula XXVIII, in

in whichfie e @PPgra0 P RHEATRINOREISUSS Hykadtbtea byitablatadRstituent, for
examplS WPHIKG S ulE @D IR 2 iYL eplil §BF B IDIgRYAREIPHE Al

“ examplé an alkali metal thiocyanate such as sodium thiocyanate or
thiocyanaia S$ithanisRguiaih asnate RrRRIAFHET IIRCKEREh SRAWRIGHe-
thiocyafaib SR DetRies Wideaitech and Winan e i 8 AN IAYRIMASHON-(2-

~ " the formula Xa. NaSCN 3/S 3R~BrNNAI| OH"fNR HZN XXVIIIN R
10 aminoetpy)Rpide RERRSENUBRRLPG XXX \H R3N N

. NaSCN RL(\S o
R
Y\ Br - B N{,ki\

O )J\ H 4\/\'N/U\
HzN\/\\N 1 Fléz
id
S >
SN

/
R
\ —_
xxx N R _

R‘%

N
N
RL(/\ S — H NH,
N/J\N\/\ _PG XXIX
H/ N\
H
XXXi

The groups R' to R® in the compounds of the formulae Xa and XXVIll 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 XXVill
with a thiocyanate and a compound of the formula Xa is generally carried outin a
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ZH~~NHZ N NV~ PG =X HH XXXI The groups R' to R3 in the

compounds of the formulae Xa and XXVIII are defined as 15 in the
waompoeands of the formulae | and la and, in addition, any funatonalk:2606/005766

groups can be present in protected form or in the form of precursor

groups which are later converted i tp 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 WO 2007/000246

solventP G EEAIBO0S0 FLSRNeI o eupuIe e AlkaNal shhds:

meéthano anol, at elevated temperatures, for example at
temperasuipsrdairexsropieaiderueCaivrsisotiesnaboel 48 Emisieboab86: Ho. &r

exampi?é% Q@%%@Wﬁﬁ@?@‘%@ﬁﬂ&&@ﬁ% HoRINRYRds Bl dhe

ormu and, in gener H group representing the gro‘hi'Jp Y5ina

compounsspoline setmsitiithand Ingenerednatiidareundemessolegdnparoup ¥
in a cofpdiFRIBARLNBRANAEY BRd2del): fRh o GRMAC REE ElRELy

anhydride to give a compound of the formulae | or la in which the

treatmagiowiilvas eryigitep agrobaurh RisaRabEylisupcid sihlssideisranhydride to
give a éampt&%& Sndleriich fhe %QHRN\‘\i@lwt'i‘ﬁe FARNR: and HFAISNR and

., . another group than hydrogen and an acyl group, can be 10 prepared o
R is agrasuiatouptiieopiosssseidisce arvrasy anpigyingrairataRgoune is the
group ISRMRAAROF @sﬁefﬂw%&#‘vﬁ«% tRRiRigR R é@z@psﬁty%glg%eﬁm-be

instead of the group H2 e amide molety -N(R2)-CO-R1 in the
preparedmpreRiRIIA R retRs S HeschRfaSiAra BY: Bg sygealeg of the
compolPi@efaRd aithlaRxdeinied 2bavsIi SCRABLGAR l@%fdwl rIYeRd Maeoid of the
standard conditions to give an amino compound of the formula XXIX in
group Kalteh the group 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 .
The amide moiety -N{(R°)}-CO-R" in the compounds of the formula Id, as well as in

compounds of the formulae | and la as defined above in general, can be hydrolyzed

under standard conditions to give an aminc compound of the formula XXX in which
the group R® is defined as in the compounds of the formulae | and ta and, in addition,
any functional groups can be present in protected form cr in the form of precursor
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 formuta 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 la, for example a
compound in which R' is a methyl group and R? is hydrogen or more generally a
compound of the formula R*-X-Het-A-NH2 which is acylated on the NHz 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 ia 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



10

15

20

25

30

groups, or, depending on the meaning of the group R2 in the compounds

of the 20 formula Id, to give an analog of the compound of the formula
WOXBIXowish contains a group -NHR2 instead of the -NH2 grewaysehih/oos7os

amino compounds can again be converted into further compounds of the

formula Id and thus are valuable iptgrmediate compounds. Such

hydrolysis can be carried out by treating a compound of the formula Id or

a suitable compound of the formulae I or la, for example a 25 compound

compodﬂd@?ﬁé%ﬁ%&l@ﬁf'@{"EQEBL{H@EQ dady W%"f&ﬁﬂ" LGRS {Yﬁeﬁzi-ig can

compound of the formula R3-X-Het-A-NH2 which Is acylated on the N

conven i@n&p%aﬂﬁw@] mm@mrwm Mwiﬁed fas exampleim a emivent
such as?%Sifa iR exRPPIe Al ehiode Rt @TRkalL el HEREAS) Binthesis of

example a sodium hgqgroxide solution. In case R' and R2, together'with

amines (heoRE Rite @5 it & ran Matsoeermbafierareddymgacting a
compolAPEiRLAIRRAMNSRLINE:OUNHIASY Abliveniers %Wé%i@, @ 2€A.!>vcamg0!e

~acylated derivative of the compound of the formula R3-X-Het-A- , _
sodiumfiecyansiaiaisissiRtRirstogletngi@pnaaiianso g jomui iveisiergive a
compodfﬂﬁ)éhﬁ'i\é\/@ra%y Q60846 RADIFROGRIIBTOG dérmmprantiAbiB8mpounds

~ formula Id or into the compound of the formula R3-X-Het-A-NH2 can
of the foERYARdRRAE FBRoihBEdjAfe AMEMARHRTBIREXIRS feNcRamesntin
protectS@ Rt SUBhRS RIfANH prederselbrolPs2RAP VAN the WRIHEEWIp is

Gabriel synthesis of amines. Compounds of the formula XXIX can

deprotegigddipiscstansiarhrontiionsdaghercenmenradtpiibedrimidacaiii. The
amino-FoRHINEGANYY P WithA Hiosk Atsiegions xrraplalsadiiBdriesyiaattip, for

and a protected 1,2-diaminoethz?qr_1_e of the formula XXX to give a
(=

example 55 RIPHERRADI SERYP WA GRP RS eadnyRd 2y featment
with trimmét@s%@iﬁtbe meala%éaﬁﬁi??eﬁlnﬂergﬂ%@rp Wféﬁrts‘éiﬁfh@ removed
roups can be present in_protected form or in the form of precursor
by catalfiy BYAIRPRAVATEIPIE SRR Srol TR HERroRb8 AP EiSh s be
removegPbditieatiedivith parapdims abtkadenplela XXIX. The
amino-protecting group PG can be an acyl group or an alkyloxycarbonyl

group, for example a tert-butyloxycarbonyl group (= Boc) which can be
The coneaeusd dcsagioent swithHefonragecXCidte-coripoands of the formula id,

or n sop SR RS B VR CHAME o o e
formulae | and la, can be carried out according to standard procedures. For example,
for the introduction of an acyl group of the formula R'-CO- the amine can be reacted
with a carboxylic acid chioride of the formula R'-CO-Cl or an anhydride of the formula
(R'-C0O),0, or with a carboxylic acid of the formuia R*-COOH by means of a
activating reagent or coupiing reagent as are commonly used in the preparation of
amides. Suitable such reagents include carbodiimides such as N,N'-
dicyciohexylcarbodiimide (= DCC) or diisopropyicarbodiimide (= DIC),
O-{(cyano{ethoxycarbonyl)methylene)amino}-1,1,3, 3-tetramethyluronium
tetrafluoroborate (= TOTU), N,N,N' N'-tetramethyl-O-(7-azabenzotriazol-1-ylyuronium
hexafluorophosphate {= HATU), propanephosphonic acid anhydride (PPA), N,N'-
carbonyldiimidazole {CDl}, and chioroformic acid alkyl esters such as ethyi
chl'oroformate or isobutyl chioroformate. The acylation is generally carried in a
solvent such as, for example, toluene, dichioromethane, THF, dioxane, DMF, NMP,

in the presence of a base such as, for example, triethylamine, ethyldiisopropylamine,
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15 removed by treatment with piperidine, for example. The conversion of

compounds of the formula XXIX into compounds of the formula Id, orin
wogesssatcompounds of the formula R3-X-Het-A-NH2 into cepmpoetnolsoesyes

of the formulae | and la, can be carried out according to standard

procedures. For example, 20 for th?e3|ntroduct|on of an acyl group of the

formula R1-CO- the amine can be reacted with a carboxylic acid chloride

of the formula R'-CO-CI or an anhydride of the formula (R'-CO)20, or

sodtum\ggpo?)ﬁgl@oé‘ty gct@rﬂ é?jam?e ﬂ%ﬂ'r’@b%u?@ ?tBya szé 13091':!@ ie at

réagent or ‘coupling feagent as are commonly Used in the preparation o

room t%u&.mwz@mmﬁmemmmm@mn asin
generaig}?%gﬁiﬁ%g}y %%’ %‘P‘i’ﬂ%fﬂ ui9§ 0984.‘%9%?@"83?8%%@% cﬁt}g?a*ed intc

oxycarbonyl)methylene)amino)-1,1,3,3-tetramethyluronium
a ring, astreubeoissraes (B ﬁm@)’“pounds of the formulae | and fa by R' and R?

togetheﬁ'exaﬁlﬁ% f@t@@ RVt cRZaReReIHasP LALLM by reaction with an

luorophosp ate ( HATU), propanep‘nosphomc acid anhydrlde
- halogﬁpﬁ@bﬁfwmﬁhﬂibm&mﬁm&ea(mqeanaturﬁcw:dm&@érdzbmmbutync acid

detivatﬁétﬁiﬁﬁ}écg 3 Bgy!?!‘gi%%o? ?ﬂg? ST é:#)g @M@%ﬁ%ﬁ%n@@amd

acylatuon Is gene Yy carrled | as, for exa e, toluene
derivatndmtﬁcgm@t%mpmﬁéndnméambnMa‘k&nﬂ,orrmh@zwmcbma‘yacbasei

dertvat S L IS DDa O 3 o A&

dioxopyewijsinaiuye frugrexbiamn @Catd ,anmm@nmsemhm aystenm respectively.
temperature. The NH2 group in the compounds of the formula XXIX, or in
general in compounds of the formula R3-X-Het-A-NH2, can also be

Furtherigoonpotstde mm@mmmm@mmmmmwme

compou?n%ﬁ%?ﬁ%a%@% ?c@%r@%??@tﬁg g’bt;gggtg % %9 grogp which

carri , 10r exampie reaction Wlt an u ogen substituted
functsomhaab@arbbmdiﬁcﬁildemf(ﬁ%aim dgnctiosiabaybupsiecetadingristaivdard

proced &V?oﬁgx%?@e r@% AL SRS S YHRELA0A, é‘ﬁﬁl‘?ﬂ%%?té‘{ﬁ@ﬁfﬁ%ﬂon,

erivative to -oxopiperidin-1-yl ring system
alkylatiaro pgidatisew sl tasidiadieny aadedih %iﬁﬁétﬂﬁmmﬁiﬁ?@ driprapine and
others @nhydride to give a 2,5 10 dioxopyrrolidin-1-yl ring system or a
1,3-dioxoisoindol-2-yl ring system, respectively. Further compounds of
the formulae | and la can be obtained from suitable

All reactions used in the above-described syntheses of the compounds of the
formulae | and la are per se well-known to the skilled person and can be carried out
under standard conditions according to or analogously to procedures described in the
literature, for exampie in Houben-Weyi, Methoden der Organischen Chemie
{Methods of Organic Chemistry), Thieme-Veriag, Stutigart, or Organic Reactions,
John Wiley & Sons, New York. As already indicated above, depending on the
circumstances of the individual case, in order {o 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 converied into the
desired functional groups. As a further example of protecting groups, besides the
above-mentioned aminoc-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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compounds prepared according to the above-described processes by

functionalization or modification of contained functional groups according
WOosed@id465 procedures, for example by esterification, amidatOTyEP2666/005706

hydrolysis, etherification, alkylation, acylation, sulfonylation, reduction,

oxidation, conversion into salts, an;j4 others. All reactions used in the

above-described syntheses of the compounds of the 20 formulae | and la

are per se well-known to the skilled person and can be carried out under

reatme e el el el I o e dleesea sy
catalylicOrgdingenatichasian(iamide of eiyasurepeairuy teHiincaveyrgay be
mentionat UHRlh R BRRISRSASHIAR ﬁ%@é@%ﬁ?w@@%ﬂ&ﬁkf&%mmpie by

already indicated above, depending on the mstances of the

catalytighidicnag raléeniPuries6tacsis s alea@fcansboretestiye @uniphm aid
precurssid&mimugi@s%%m%%a@m%qeikﬁawaqa%'géaﬁed

necessary or advantageous to temporarily block functional groups by

person.jifisfitedy tppsrbtaned rIpy prdescrdiae ans [RerSigE 8 MRy
intermeaibesih RS URHO LSS HURRHARA BYPLRSIEHRR/ TRt SR WRUHOHRS for

“which later are converted into the 30 desired functional groups. As a
example i 6p ey SHHIEAI05 SlceRfRMAgIaRiysides the above-mentioned

amino-protecting groups, ester protecting groups of carboxylic acid

groups may be mentioned, such as tert-butyl esters which_can be

The corppprige:eh 1he etnpire b i Pe HepdbpbaimAeriogiraibaariye. o
pharmawébttﬂﬂh\ﬁﬁa%i@cﬂﬁw@m@wbﬁsﬁ%ambi@hﬁé@b&égﬁ@i%a@%@atheuai

catalytic gdrogenation. As an examPIe of a precursor group the nitro

NO syntigip: Rag BaoIRShRGHEE MHHRBN B cBheEmtatRe B SIRRBSSI80p O
transcripidRIBE EPRIPIEASANOI @ RYiheRE\disd Witeaermiier Sivpiograthesis

strategies, and E)_rotective ?roups and %Precursor Fg{gtsps which are

phamaggiiRR, o SRR ES RS G MRd AR R P BR e avaRay afvarious

diseasdBeightrinashenmpotivlpresimmumiamtiond tkaamerilisundyrstoed as

comr B R A s R s
symptofenpeadipdsvelritierf emiuiaepatukle afadisseisbphanthaisagiealyrmitives, such
as, for é))r(ampie, the prevention of the 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 inciude, for
example, cardiovascular diseases like stable and unstable angina pectoris, coronary
heart disease, coronary artery disease, Prinzmetal angina (spasmj}, acute coronary
syndrome, cardiac insufficiency, heart failure, myocardial infarction, stroke,
thrombosis, peripherai 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 ia lower the cardiovascutar 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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pharmaceutically active compounds which modulate the expression of
endothelial NO synthase, and more specifically upregulate, or stimulate,
the expression, or transcription, of endothelial NO synthase, and which
can be employed as pharmaceuticals, or active ingredients of
medicaments, for the treatment of various 15 diseases. In the context of
the present invention, treatment is diderstood as comprising both
therapy, including alleviation and cure, of diseases and disease
symptoms and preventjon and prophylaxis of diseases and disease
Preveriinin U ReIeR 30 IRBRIFRRMRECEHARH BB R bR HRSRhRRRINC S of
retinogstiynatigidigeacsiSyaOTASRONEIF S eRE AT 0E AR I8 ALl dRFRERLIODT the
. or. of myocardial reinfarction in affected 20 patients. The diseases or
Iver. CiGORQl Qg o i BEREIN ST OHANG LS EEsy R AR 58 learn

Prefertmmm:ﬂw@e@ﬂ@(lwmdda@uﬁmpelf@krmisl,akﬁolr@ﬁgdaﬂ@gkgl%é@ée,
le, [ iseases, like stable and unstable angina . .
T I e L LR e L C

angina (spasm), acute coronary syndrome, cardiac insufficiency, heart

failure ocardial infarction, stroke, 25 thrombosis, peripheral arter
The o S I B e e Ll oAl BF iR oA St
pharmeesiEgsalyentvh elotaprage s e pRIGA (eytrslsapedasfangtininabounds
. onary.angioplas hypertension including essential hypertension
which B e e R B R SR S R R g e
and lahypeatenkiergf shobnidheo cemydonephritis), ceexttlindy HORCtidribaog:; AT1
ic thythmia..Furt the.campounds of the formulae | and
antag Rl R G ey RBREIS G st e p P
blockeiistaletablosheise pistivagompduanaafche dommaandsaradncen
iti I | i inchud er ngd.s5. .
et e B B By
or retinopathy, angiogenesis, asthma bronchiale, chronic renal failure,

The c&ﬁﬂ&ﬁiﬁs"&%ﬁﬁe'%‘?ﬁn&%@%‘?{&’?&sgﬁ\n i&?ﬁﬂ@?ﬂ%ﬁ?ﬁ%&c}%@?&% Salts,

. restricted ability to learn.” Preferre ications’are stable’an
optionplbtireorabivaley Hedradiss e ageamesivradhvotesinbupssiraiohe

" adminRiBREASE SRR RN ARk &PFHBH%Q%‘%EH&B%@&BHP% RlMSns, as

formulae | and la can be uséd in combination wi

pharmapgptiais Byt e setirs conipstings vitprermasetivealsr prdte dotynvath
pharm&eBIRRENESmpositions. Further subjects of the present disclosure therefore
also are the compounds of 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 endotheiial 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, inciuding 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 disclosure 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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which are able to enhance the effect of the compounds according to the
formulae 1 10 and la . Examples of such other compounds include
statins; ACE inhibitors; AT1 antagonists; argininase inhibitors; POE V
inhibitors; calcium antagonists; alpha blockers; beta blockers; metimazol
and analogous compounds; arginin%' tetrahydrobiopterin; vitamins, in
particular vitamin C and vitamin B6; ﬁiacine. 15 The compounds of the
formulae | and la and their physiologically acceptable salts, optionally in

T P AV G A0 Feler A RIS AR et . o

exampiinathe, fasnpbbpifiactileals iaydheregatiemiti) sughies b entets,
another, or in the form.of pharmaceutical compositions. Further subjects
aranu g Sl e Bl b AEs B 305 AL U RO R, Syrups.
emulsiommoterspadsamanbiheicplily sfologicatiplaceepialitersaits fppustais.
._pharmaceuticals, their use as modulatin nts, and more , specificall
A B ol Sy BT wr bR cusnesuly
intramtranseriytontf aveloteligl iCesgntbis e foe éxam plesldimditionsngction or
. . whj increas ion of said enzyme or an increased NO level
s e e SR R D R R nan
topicaadhmmsdratioarithexaswia théhedatmehhinthelity thhetpysansgrays or
\ent - tj i es or..syndromes, as well as
varseEATHSRASAINE SHOUE D IR ARSFAESAXRTR 3 P voce
sprayspurpesesoiFuitiedso s, 05 ebjentnie el paserswas| dvplerdscor rods. The

preferr%@aémﬁﬁﬁ%lﬁig%ﬁ .%iHB@ﬁd%f @ﬂ%ﬁ%ﬂﬁ;ﬁ?%&%ﬁ%ﬁgg eated

comprise an 30 effective dose 0 n rmuldae
and on s Re¥Atr a physiologically acceptable salt thereof and a

pharmaceutically acceptable carrier, i.e. one or more pharmaceutically

acceptable carrier substances and/or additives. 76 The pharmaceuticals

The argeebidihg eptpaissiedine darmdasihsiniaard/ordmyphysielagiealyin
accepfBAdUAROLRIS faRig s Wﬁ%@ﬁﬂ@ﬁ@oﬁ%ﬁﬁﬂ%@%%ﬁ?mnges from

ranules, hard and soft gelatin capsules, aggeous, alcoholic or olly

about S oo AR iR b fepepebiith Sdrabrik 88 Beigasticular
from aﬁ&fq%%%%mmﬁﬁﬂ@i%éﬁgﬁér‘iﬁﬁa&@ﬁbﬁ%ﬁh@'%*%ﬁec Hedowe

parenterally, for example subcutaneously, intramuscularly or

pharmageslicabaoIyPRYERAM fRNAIse RerhishsoidishBiargestidisalrcompositions

usually comprise from about 0.5 to about 90 percent by weight of the compounds of
the formulae | or la and/or their physiologically acceptable 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 1 or la and/or their physioclogically
acceptable salts together with one or more solid or liquid pharmaceutical carrier
substances (or vehicles) and/or additives (or auxiliary substances) and, ifa
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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infusion. Other suitable administration forms are, for example,
percutaneous or topical administration, for example in the form of
ointments, tinctures, sprays or transdermal therapeutic systems, or the
inhalative administration in the form of nasal 10 sprays or aerosol
mixtures, or, for example, microcapsules, implants or rods. The
preferred administration form depends, among others, on the disease to
be treated and on its severity. The amount of a compound of the

. T lag | or la and/or its physijologically 15 cptable salts presentin .
derivaliieS il StSaHE AP LE HBIS Aol ESIGH FRRRUiasanG SUgPosiories

can c@bm@,%mgampf@ra@iy,fm@@?ﬂ&t@ @3@&@2@ B&yﬁlﬁpﬂ%i@#‘a@:‘br

from about 1 to ahout 200 mg, per dose, but depending on the type o
hardend ol Al SR L EATIBL SRS PRGE S FTBREFAAR of selutions, for
exampbafsateigicafeoimposisionsr u‘saﬁllytsmﬁmdse;fr?m @b'@uf&.éfgrﬂbﬁgwater,

. 90 percent hy weight of the compounds af 20 the formulae | or la and/or
physiclgIFATY ST T S B ALooRt SUGT AR ABP 1ok SCerol polyols,
sucrogghémumateutiea) ghropesitmasnias, hegatsise oiltjretcnioineskpssiper to
| h.Ise. ,}10 this endh ne]ptrhm re C°|m£’ ungﬁ of the formulae | or la apd/or
yopnii Eeezirp %gm%%ch?yoacc%p?éﬂ%asalfsa ogea{r'f}é} R %Sr'?i?%:@ id or
acceplahlsatitsravattutical terriesuttirizstgopkiitatas Himlesjanplier fad giteresing

. ifi ubstances) and. if mbination medicament is desired
compd Bk S R Bl R L BN AL SFiTahts or
rods apgofshydxenerdetionpary heragiftghtocticaitabieddattissaeitioBdsidaothe

' r ical in human or
compdifitPUF CHRANER SERARRG B E R AR IRCEIAE! CLBSBRCR, e
pharmagseticaheompdsidatncapsisesanigipaskiitives sseh fas coampdenpie, fillers,
] , f I ' 77, .derivati t
s IS, RERIANEIS S UL, SOE L SO Wipgreane
presereatiisss éweﬁ@fma|@pi@tgnwafdespsi@gﬁs@dmmaﬂzmtd@iow@m@ﬂr@nts,
buffer SLHARSARBE AT RIS S)IIBRISCAISEAMDRIRNCESIAR IS BERAGHR Haits for
S

~ solutions, for example of solutions for injection, or of Emulsions or
altering JhipasanetifoPEoaatfe CRRlIBE BgsHisisloantisKidsfim chloride
solution, alcohols such as ethanol, glycerol, polyols, sucrose, invert

sugatr, %Iucose, mannitol, vegetable oils, etc. It is also possible to
The dosage of the compound of the formulae | or la to be administered and/or of a

physiologically acceptable 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 fwo, three or four
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lyophilize the compounds of the formulae | and la and their
physiologically acceptable salts and to use the resulting lyophilisates, for
WOIWHMI&24or preparing compositions for injection or infusionPSTHEMI®6/005706
carriers for microcapsules, implants or 10 rods are, for example,
copolymers of glycolic acid and lactig acid. Besides the compound or
compounds according to the disclosure and carrier substances, the
pharmaceutical compositions can also contain additives such as, for
individusXdoRs. llesméisites deisehiNAg on uhEcaRsdNEIRE RISt may be
stabilizers, emulsifiers, dispersants, . preservatives, sweeteners,
necessah|dRARYIALR SRNGEIS ehrR Bz HaB Y AR IRy ARRS-
substances, solvents, solubilizers, agents for achieving a depot effect,
salts for altering the gsmotic pressure, coating agents or antioxidants.
The COTFRBWHLS gb B IRTHAROLFREVARE R ARGIZE 1450 1T SEARh AR RAER than

those irﬁi}jd_é(@é@ﬁlﬁttlﬂflwgblﬁi@||b§gﬁﬂﬁﬁtﬁh@@@#rﬂﬁﬁé@h bqhdgmtgsethmas
_ Indivigual case ang, as Is 20 cugtomary, has to be adapted to the .

ciagnosf R AR e RS B R iR s AE G epeRdothelal
NO syngincie indiioiogioditberspirjtthefibe distidentniiedreatts amhehalsgoms
.. the sex, age, weight and indiyidual responsiveness of the hyman,or
IMErMESIED B RRA B the' SR SHE RS &Y é&ﬁiﬂfg?tﬁgh e
pharmaeigieaitisacsivd, compiretiar the use is for the therapy of a acute or

chronic disease or prophylactic, or 25 on whether other active

compounds are administered in addition to compounds of the formulae |
Examplasla. 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

Compoboﬂw@gtﬁﬁmgmbagi&a@dap thimeaécputdﬁed wwmeg atftlut using

an slueht KHIBOELIR bRA e deslied roulle, 29 The (Rl fioss £ARESor of
administefed n a’singleé dose or, in paftictlar when larger amounts are

acid additinistétedittividedinarstoarald foF eApmpleio ntttrdepicediviite formulae

i the SATH002A0. GHER ARSI Oher5 ARl 565 RIDR PS8

al response, it may Yy to devia
liquid chpwaedegradbw vy frodiehergive spaiiirdossnTid Shambionosdiare

magnefr%%ag%%a{ﬁ%% %%ﬁ\léﬂ}ﬁg\riﬁﬁj fﬂ*h%tlﬂﬁé Qf#ﬁo éma{hg@% electron

oregoing. iting examples include the use as
spray ionization {(ESI}. The HPLC conditions were as foliows.

Method HPLC A (LC/MS): Column: YMC J'sphere 33 x 2 mm; 4 p. Flow rate:

1 mi/min. Eluent A1: water containing 0.1 % TFA. Eluent AZ: aceicnitrile containing
0.1 % TFA. Gradient: from 85 % eluent A1 + 5 % eluent A2 o 5 % eluent A1 + 85 %
eluent A2 in 3.7 min.

Exampie 1

1-{3-(6-(2-Fluorophenyl)pyridin-3-yl)propyl}-1H-pyridin-2-one

O
7 !
—

AN
=
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diagnostics, for example the use in methods for determining the activity
of endothelial NO synthase in biological samples, the use as

W biochemical tools and the use as InterrTie(P@aliateCSu tei_forthe )
ERERRPZHG rCi he,wiiiNuiinds -comp |, f our r example furtheFf FEFR#45/005706

per pharmacologically active compounds. 10 Examples Compounds
containing a basic group which wer@purified by preparative HPLC using
an eluent which contained trifluoroacetic acid, were in part obtained in
the form of 15 acid addition salts with trifluoroacetic acid (TFA) which is
not depicted in the formulae in the examples. The compounds were

a) 3-(6-3%—3—;%6?%6#?8@6() ) OmH%;}%pﬁ&g‘@%‘%i&%ﬁ?@@&atowaphy (HPLC)

or mass s etr or nuclear magnetic resonance
A mixtuspesftrtdRSungNMEs. mmeysf da(G-hermopwiden by reepamieseld ethyl

v \ . oy ¢
e
palladiurusnelaitaydfEt-6ont ommelTeirip Ipl2oSRBEN iAg

sodium%%r‘%bggt% SiRdisntaHm 8§tgﬁ2@H§%aﬂp¢ ﬁlw?/ﬁﬂeg{ﬁahé!z\*@sst%ﬁlé@ﬂhder

+ 95 05 eluent A2 In 3.7 min. 25 Example

reflux far @ a2 RisopeRING) IRMiaBIybYepas-| HeyaaHing rixiio e
extract@@%?i({g%}%ﬁﬁé%@ty@n?ﬂ%@ igﬁaﬁa?sé)was separated and concentrated,

3-(6-(2-Fludrophenyl)pyridin-3-yl)propionic acid ethyl ester A mixture of

and the (RRItHE YRS PHITIEH BY ShEopIaiERsRaI(SUimEsHaHReRtANE(R{y! acetate

5:1). YiRRier 996, m(%.)ZG mmol) of 2-fluorophenylboronic acid, 43.5 mg (0.19
mmol) of 5 palladium acetate, 101.6 mg (0.38 mmol) of

triphenylphosphane, 3.88 ml of a 1M sodium carbonate solution, 23 ml of
b) 3-(6iGUERR IhEM B SR, RS paatedounder
Under argon, 400 mg (1.46 mmol) of 3-(6-(2-fluorophenyl)pyridin-3-yl)propionic acid
ethyl ester and 63.8 mg (2.93 mmol) of iithium borohydride were stirred in 20 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 water and methylene chloride were
added to the filtrate. The organic phase was separated, washed with water and
concentrated. Yield: 241 mg (71 %).

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 concenirating, 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-yhpropyl)-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-flucrophenyl)pyridine were added. The reaction mixture was
stirred for 4 h, concentrated, admixed with water and extracted with methylene
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reflux for 5 h and, after cooling, poured into water. The resulting mixture
was extracted with ethyl acetate. The organic phase was separated and
W conc%ntrated and the residue was purified by chromatograph I(S| ica
%e? %’ep"tane/ethyl acetate 10 5:1). Yield: 782 mg (74 %) / EP2006/005706
3-(6-(2-Fluorophenyl)pyridin-3-yl)propan-1-ol Under argon, 400 mg (1.46
mmol) of 3-(6-(2-fluorophenyl)pyrid#R3-yl)propionic acid ethyl ester and
63.8 mg (2.93 mmol) of lithium borohydride were stirred in 20 ml of 15
THE at 40 C for 3 h. After cooling, the mixture was cautiously hydrolyzed
chloridevithheanegatiie phespivsas wapdliedesdest wineainatecaand der rgsidue was
[ e .
purie B R e e o st CoP RO o e
11 mg g82cY8-(3-Bromopropyl)-2-(2-fluorophenyl)pyridine 230 mg (0.99 mmol)
MS: M9{_13-_!:63@9ﬂ1.1.0r0.phenyl)pyridin-3-yl)propan-1-o| 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
Exampqgsylting mixture was extracted with ethyl acetate, and the organic
phase was separated and concentrated. Yield: 25 707 mg (71 %). d)
1-(3- (%@f{eW&%&dMWDM&HQWW@Wﬂ#ﬂH%|n 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 30 stirr temperature for 30 min.

S seguen mg (0.17 mmol)jof 5-(3
omoprop¥)- 2- ridine were added. The reaction

mi was , concentrated, admixed with water and

extractdd with methylene WO 2007/000246 PCT/EP2006/005706 80

chloride. The organic phase was separated and concentrated, and the

residue was purified by preparative HPLC (RP18, acetonitrile/water
50 mg CONtAIRIAGSD. %-TFAjoriRigrabiimg-(221dorodSe i bly Fd@e® werd reacted with
18.5 mg (0.18 mmol) of piperidin-2-one analogously to example 1d). Yield: 16 mg (31
%).

MS: M+H" = 313.1.

Example 3
4-(3-(6-Phenylpyridin-3-yl)propyl)thiomorpholin-3-one, trifluoroacetic acid sait

a) 3-(6-Bromopyridin-3-yl)propan-1-ol

Under argon, 560 mg (2.17 mmol) of 3-(6-bromopyridin-3-yl}propionic acid ethy| 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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Example 2 1-(3-(6-(2-Fluorophenyl)pyridin-3-yl)propyl)piperidin-2-one
ON NJI N F 1050 mg (0.17 mmol) of
5-53-bromopropyl)-2-(2-fluorophenyl)pyridine were reacted with 18.5 m
WORTEYHSI) of piperidin-2-one analogously to example 1d). VielERE94{gps706
(31 %). MS: M+H+ = 313.1. 15 Example 3
4-(3-(6-Phenylpyridin-3-yl)propyl)tf8dmorpholin-3-one, trifluoroacetic acid
salt O 20 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
admixethyith. satenaidcttitiacchaio neidegesie pticed imatOsepafalelk wasbed
. f ling,the. mi gautiously hydrolyzed with
with Wav%étgﬁgtr?g @%%}gﬁ%%%‘%]vggﬁ%ﬁgvﬁﬁwﬁ  suction, and the filtrate was
MS: Middnheedifated and WO 2007/000246 PCTIEP2006/005706 81 admixed
with water and ethyl acetate. The organic phase was separated, washed
with water and concentrated. Yield: 450 mg (96 %). MS: M+H4 = 216.1.
b} 2-Bramy-2-Ev i so@aismypdipgi) pyridine 300 mg (1.38 mmol) of
AR - r - W in_ kQrRAi
300 gg(;{lgs%ﬁmwﬁfs o 2?;&@%%@%’5@8# ge%?p%fﬁsﬂ R_BITWE BHFAQPIRBIG of

. After concentrating, a

hydrobrsiiesitish Chteriaacsiiammidas Bdedohd redfiicangent aling, a
potassiEASIBENME solution was added, the resulting mixture was exiracted with

ethyl acetate, and the organic phase was separated and concentrated. Yield: 368 mg

(95 %).

c) 4-(3-(B8-Bromopyridin-3-yt)propylithiomorpholin-3-one

60.2 mg (1.38 mmol} of sodium hydride (55 % suspension in mineral oil) were added
to 164.7 mg (1.38 mmol) of thiomorpholin-3-one in 5 ml of DMF, and the mixture was
stirred at room temperature for 15 min. Subsequently, 350 mg (1.25 mmol) of 2-
bromo-5-(3-bromopropyl)pyridine were added. The reaction mixture was stirred for
3.5 h, concentrated, admixed with water and extracted with ethyi acetate. The
organic phase was separated and concentrated. Yield: 421 mg.

d) 4-(3-(6-Phenylpyridin-3-yhipropyl)-thiomorpholin-3-one, triflucroacetic acid salt
Under_ argon, a mixture of 100 mg (0.32 mmol) of 4-(3-(6-bromopyridin-3-
yi)propyhithiomorpholin-3-one, 46.4 mg (0.38 mmol) of phenylberonic 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 mi of toluene was heated under reflux for 5

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, triflucroacetic acid salt
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ethyl acetate, and the organic phase was separated and concentrated.
Yield: 368 mg 10 (95%). c)
ﬁ%—(&Bromopyridin-3-yl)propyl)thiomorpholin-3-one 60.2 mg (1.38
WOIHSIPBE&Bdium hydride (55 % suspension in mineral oil) web& HHERW6{)S706
161.7 mg (1.38 mmol) of thiomorpholin-3-one in 5 ml of DMF, and the
mixture was 15 stirred at room ten§ferature for 15 min. Subsequently,
350 mg (1.25 mmol) of 2 bromo-5-(3-bromopropyl)pyridine were added.
The reaction mixture was stirred for 3.5 h, concentrated, admixed with
water and extracted with ethyl acetate. The organic phase was
separated and concentrated. Yield: 421 mg. 20 d)
[pyridin-3-yl)pfopyl)-thiomorpholin-3-one, trifluoroacetic
A\rgon, am of 100 mg (0.32 mmol) of
y 3- y)propyhthiomorpholin-3-one, 46.4 myy (0.38
mmolhof phenylboronic acid, 3.6 mg of (0.016 mmol) palladium acetate,
8.3 mgF(O.OS mmol) of triphenylphosphane, 320 pl of a 1 M sodium
carbonate solution and 20 ml of toluene was heated under reflux for 5 25
h. After cooling, the mixture was poured into water, the resulting mixture
100 mgvBs3éxraab it 2ipRaracerary bndd(th uwirphe prbpEridinesepsearacted
with 34@?‘%@%&36%@&) E%Jﬁélﬂﬂﬁ-ﬂ’-%%@%bﬁ&é%@'fg@8@%&&@8 LG KRRdE: 50
acetonitrile/water containing 0.1 % TFA). Yiéld: 10 mg (7 %). MS:"M+H
mg (352813.0. 30 Example 4
MS: MA@ ¢ Rluorophenyl)pyridin-3-yl)propyl)pyrrolidin-2-one, trifluoroacetic
acid salt WO 2007/000246 PCT/EP2006/005706 82 F 100 mg (0.34
mmol) of 5-(3-bromopropyl)-2-(2-fluorophenyl)pyridine were reacted 5
Examp\’éi%‘ 34.7 mg (0.41 mmol) of pyrrolidin-2-one analogously to example 1d).

Yield: 50 mg (35 %), MS: M+H+ = 299.1. Example 5 i i ]
1-(3-(6-(2-Fluorophenylhpyridin-3-yhpropyl)piperidine-2,6-dione, trifluoroacetic acid

salt

O

F

G

100 mg (0.34 mmol} of 5-(3-bromopropyl}-2-(2-flucrophenyl)pyridine were reacted
with 46.1 mg (0.41 mfnoi) of piperidine-2,6-dione anaiogously to 'examp!e 1d). Yield:
38 mg (25 %).

MS: M+H" = 327.1.

Example 6
1-(3-(6-(2-Fluorophenyl)pyridin-3-yl)propyhazepan-2-one, trifluorcacetic acid salt
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10 1-(3-(6-(2-Fluorophenyl)pyridin-3-yl)propyl)pipe rid ine-2,6-dione,
trifluoroacetic acid salt O N- 0 F 15 100 mg (0.34 mmol) of
5-(3-hromapropyl)-2-(2-fluorophenyl)pyridine were reacted with 46.1 m
W"(&.Sﬂl%r%"r%ﬁ) of piperidine-2,6-dione analogously to example ng@gf}gﬁﬂosmﬁ
38 mg (25 %). MS: M+H, = 327.1. 20 Example 6
1-(3-(6-(2-Fluorophenyl)pyridin-3-yBpropyl)azepan-2-one, trifluoroacetic
acid salt WO 2007/000246 PCT/EP2006/005706 83 Q/IN N O F 100
mg (0.34 mmol) of 5-(3-bromopropyl)-2-(2-fluorophenyl)pyridine were
reacted with 46.2 ftl (Vn.4 epan-2-one analogously ev to example

5d IVA. a Iclu..~ i Yield: 39/g ( mmmoi~ of aGllpl mg 5 (23 %). MS: M+H+

4-(3-(6Fbromopyridin-3-yl)propyl)thiomorpholin-3-one were 15 reacted

with 60.2 mg (0.38 mmol) of 2-chiorophenylboronic acid analogously to

example 3d). Yield: 10 mg (7 %).
100 mg (0.34 mmol) of 5-(3-bromopropyi}-2-(2-fluorophenyl)pyridine were reacted
with 46.2 mg (0.41 mmotl) of azepan-2-one ana Vi
(23 %).

MS: M+H" = 327.1.

Example 7
4-(3-(6-(2-Chlorophenyl)pyridin-3-yl)propyl)thiomorpholin-3-one, triflucroacetic acid

Q
/ \
= N S
@Cr“ @
N
Cl

101.5 mg (0.32 mmofl) of 4-(3-(6-bromopyridin-3-yl)propylthiomorpholin-3-one were
reacted with 60.2 mg (0.38 mmol) of 2-chiorophenyiboronic acid analogously to
example 3d). Yield: 10 mg (7 %).

MS: M+H" = 347.0.

salt

Example 8
4-(3-(6-(4-Fluorophenylpyridin-3-yl)propyijthiomorpholin-3-cne, trifluoroacetic acid

salt
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MS: M+H+ = 347.0. Example 8 20
4-(3-(6-(4-Fluorophenyl)pyridin-3-yl)propyl)thiomorpholin-3-one,
_trifluoroacetic acid salt WO 2007/000246 PCT/EP2006/005706 84 N S
W(?ZQ%W%'?(& 3 mmol) of PCT/EP2006/005706
4-(3-(6-bromopyridin-3-yppropyl)thiomorpholin-3-one were reacted with
59.7 mg (0.42 mmol) of 4-fluorophd&dylboronic acid analogously to 5
example 3d). Yield: 12 mg (9 %). MS: M+H' = 331.0. Example 9
4-(3-(6-(2-Fluorophenyl)pyridin-3-yl)propyl)thiomorpholin-3-one,
trifluoroacetic acid 10 salt O F 100 mg (0.34 mmol) of
5-(3-bromopropyl)-2-(2-fluorop pyridine were reacted 15 with 47.8
mg (0.41 mmol)efthiomefphgn-3-o8e analogously to example 1d).
Yield: 37 mgi (24 %6). MS: M+H\=381.0. Example 10 20

were reacted with 40.4 mg (0.41 mmol) of pyrrolidine-2,5-dione
analogously to example 1d). Yield:

96 mg (0.3 mmol) of 4-(3-(6-bromopyridin-3-yl)propyl)thiomorpholin-3-one were
reacted with 59.7 mg (0.42 mmol) of 4-fluorophenylboronic acid analogously to
example 3d). Yield: 12 mg (9 %).

MS: M+H" = 331.0.

Example 9
4-(3-(6-(2-Fluorophenyl)pyridin-3-yl)propyl}thiomorpholin-3-one, trifluoroacetic acid

salt

100 mg (0.34 mmol) of 5-(3-bromopropyl)-2-(2-flucrophenyl)pyridine were reacted
with 47.8 mg (0.41 mmo!) of thiomorpholin-3-one analogously to example 1d). Yieid:
37 mg (24 %).

MS: M+H" = 331.0.

Example 10
1-(3-(8-(2-Fluorophenyl)pyridin-3-yl)propyl)pyrrolidine-2,5-dione, trifluorcacetic acid
salt
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15

567 mg (46 %). MS: M+H' = 313.1. Example 11
3-(3-(6-(2-Fluorophenyl)pyridin-3-yl)propyl)thiazolidine-2,4-dione,
trifluoroacetic acid 10 salt Oz:z< SN o N F 100 mg (0.34 mmol) of
WOZRTH0AE propyl)-2-(2-fluorophenyl)pyridine were reacted 18 WitfE490g/005706

mg (0.41 mmol) of thiazolidine-2,4-dione analogously to example 1d).
Yield: 20 mg (13 %). MS: M+H' = 3#1.1. Example 12 20
1-(3-(6-(4-Fluorophenyl)pyridin-3-yl)propyl)pyrrolidin-2-one, trifluoroacetic
acid salt F/\/\/-N-=-m O WO 2007/000246 PCTIEP2006/005706 86
a) Methanesulfonic acH %ﬁéﬁi:orophenyi)pyridin-3-yl)propyl ester

4 € ethahesulfonyl chloride were added dropwise

ol) of

pt ch -3-y|);90pan-l-o| (prepared analogously to

exampte la), starting from 3-(6-bromopyridin-3-yl)propionic acid ethyl 5

ester and 4-fluorophenylboronic acid) and 656.3 mg (6.48 mmol) of

triethylamine in 50 ml of methylene chloride. After 5 h at room
100 md§F'BR'RIHIS) BesnIBIENES SR tes MBI NGHER AR e I reacted

gtp?wase was s)epiagged and conﬁ%t’ratgg Yielgg\:ﬁis g 9’7 %). MS: M+H+
with 40439 (0.4 mpymol) of pyrrolidine-2,5-dione analogously to example 1d). Yield:
67 mg @4@’%@_—(4-Fluorophenyl)pyridin-3-yl)propyl)pyrrolidin-2-one, trifluoroacetic

aC|+d salt
MS: M+H™ = 313.1.

Example 11
3-(3-(6-(2-Fluorophenyl)pyridin-3-yljpropyl)thiazolidine-2,4-dione, trifluoroacetic acid

salt

100 mg (0.34 mmol) of 5-(3-bromopropy!)-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

206  1-(3-(6-(4-Fluorophenyl)pyridin-3-yi)propyl)pyrrolidin-2-one, trifluoroacetic acid salt

e W WS
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110 mg (0.36 mmol) of methanesulfonic acid
3-(6-(4-fluorophenyl)pyridin-3-yl)propyl ester were reacted with 36.1 mg

Wé%éb%/ 699(1) of pyrrolidin-2-one analogously to example Id). Yiel 46 m
(31 %). 15 MS: M+H+ = 299.2. Example 13 PETSR0Dosros

1-(3-(6-(4-Fluorophenyl)pyridin-3-yl)propyl)pyrrolidine-2,5-dione,
trifluoroacetic acid salt 20 ~ N N- 36 mg (0.44 mmol) of
methanesulfonic acid 3-(6-(4-fluorophenyl)pyridin-3-yl)propyl ester were
reacted with 52.3 meg (0.52 mmol) of pyrrolidine-2,5-dione analogously to

a) Methangsuifems apdvada-(4srrerdeny Myidinyhnsepyl egtesmple 14

544.8 MYQ4L08 HOREBAS ReThiReNeIfATHIGI&L were added dropwise with cooling
4-Fluorgphenyl)pyridin-3-yl ropyl)ltm|dazoI|d|ne-2,4-d|one

3-(3-(6- p ]
to WQQrTﬁ’&‘é’&x Sefﬂi@a@iafs%nff%g{?\'lﬂqﬂwzr@fw@i%?g%@?&&ﬁﬁﬁfén%ffpfepa"ed
analogBiRiyaneskionie ady dthtdd e EheishyRINBIODY GSIRIWEE ethyl

reacted with 52.8 mg (0.52 mmol) of imidazolidine-2,4-dione analogously

ester apgl &P WRGIP HGRF @ ANMSOM e {548 SmeeshinipiRyigmine in

50 m! of methylene chloride. After 5 h at room temperature, the mixture was
extracted with water, and the organic phase was separated and concentrated. Yield:
1.3 g (97 %).

MS: M+H" = 310.1.

b} 1-(3-(6-(4-Fluorophenyl)pyridin-3-yhpropyl)pyrrolidin-2-one, triflucroacetic acid salt
110 mg (0.36 mmol) of methanesuifonic 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
exampie 1d). Yield: 46 mg (31 %).

MS: M+H" = 299.2.

Example 13
1-(3-(6-(4-Fluorophenyi)pyridin-3-yl)propyl)pyrrolidine-2,5-dione, trifluoroacetic acid
salt

136 mg (0.44 mmol) of methanesulfonic acid 3-(6-(4-flucrophenyl)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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1-(3-(6-(4-Fluorophenyl)pyridin-3-yl)propyl)azetidin-2-one, trifluoroacetic

acid salt F-i N ~O N- 15 136 mg (0.44 mmol) of methanesulfonic acid
@4 fluorophenyl)pyridin-3-yl)propyl ester were reacted with 37.5 mg

WQFBZMHEY) of azetidin-2-one analogously to example 1 d). PelERHiR005706

(5 %). MS: M+H' = 285.1. 20 Example 16

1-(3-(6-(4-Fluorophenyl)pyridin-3-y§gropyl)piperidin-2-one, trifluoroacetic

acid salt N N- 25 WO 20071000246 PCI/EP2006/005706 88 136 mg

(0.44 mmol) of methanesulfonic acid

3-(3-(6 a‘ﬁ(ﬁcmon@: BRynigimidirBRinpidinidaelidiesd dadienavitriBmeangtic

acid safP-52 mmol) of piperidin-2-one analogously to example 1d). Yield: 19 mg
(10 %). MS: M+H' = 313.2. 5 Example 17
4-(3-(6-(4-Fluorophenyl)pyridin-3-yl)propylcarbamoyl)butyric acid,
trifluoroacetic acid salt O F NH$H N=-~10 0O 136 mg (0.44 mmol) of
methanesulfonic acid 3-(6- ﬁTTf%J henyl)pyridin-3-yl)propyl ester were
ol)

react ith 59 (0.5 f piperidine-2,6-dione analogously to
F.'

136 mg (0.44 mmol) of methanesulfonic acid 3-(6-(4-fluorophenyl)pyridin-3-yl)propyl
ester were reacted with 52.8 mg (0.52 mmol) of imidazolidine-2,4-dione analogously
to example 1d). Yield: 8 mg (4 %).

MS: M+H" = 314.2.

Example 15
1-(3-(6-(4-Flucrophenyl)pyridin-3-yl}propyl)azetidin-2-one, trifluoroacetic acid sait

: 2 W EN

N=

G

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 analogbusly fo
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, triflucroacetic acid salt

0

N=
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example 1d). Yield: 18 mg (8 %). 15 MS: M+H' = 345.2. Example 18
1-(3-(6-(4-Fluorophenyl)pyridin-3-yl)propyl)azepan-2-one, trifluoroacetic

WO@%@’%Q?‘& N 20 N O 136 mg (0.44 mmol) of methanesuIfonig(%cé%%mﬁmsmﬁ
3-(6-(4-ffu -£Mg

orophenyl)pyridin-3-yl)propyl ester were reacted wit
(0.52 mmol) of azepan-2-one analogously to example 1d). Yield: 78 mg
(40 %). 25 MS: M+H' = 327.3. WO 807/000246 PCTIEP2006/005706
89 Example 19

_ . 4-(3-(6-(2-Flyorophenyl)pyridin-3-yl)propyl)-4H-[1,4]thiazin-3-one, .
136 MR Af4ERR SRRSO B ACR & 1510 Wy RPBaN YRR gn-3-YDPpropy

ester Wﬁh@@@g@lgﬁfoﬂtg 5(?.@23%@(@6%1ﬁﬁﬁli)dn?@g!ﬁgéﬁf)&mﬁztaﬁt@alfiblegl@@siy tlo
repared from 3-(6-(2-flugrophenyl)pyridin-3-yl)propan-1-ol analogously
examp%1 ar\ﬁﬁ@'ﬁ%ﬂﬁe&eﬁré}%ted with 44.7 mg (0.39 mmol) of

MS: MAH[Z,4)tBigzin-3-one 10 analogously to example 1d). Yield: 56 mg (40
%). MS: M+H' = 329.2. Example 20
3-(3-(6-(2-Fluorophenyl)pyridin-3-yl)propyl)imidazolidine-2,4-dione,

Examptgfiuproacetic 15 acid salt H 'N

4-(3-(6-(4-Fluorophenylipyridin-3-yl)propylcarbamoyibutyric acid, triflucroacetic acid

salt

F /N NH OH
N=
G

136 mg (0.44 mmol) of methanesulfonic acid 3-(6-(4-fluorophenyl)pyridin-3-yl)propyi
ester were reacted with 58.7 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}propylyazepan-2-one, trifluorcacetic acid salt

F /N N
N== O

136 mg (0.44 mmol) of methanesulfonic acid 3-(6-(4-fluorophenyi)pyridin-3-yhpropy!
ester were reacted with 59.7 mg (0.52 mmol) of azepan-2-one analogously o
example 1d). Yield: 78 mg (40 %).

MS: M+H™ = 327.3.
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F 100 mg (0.32 mmol) of methanesulfonic acid
3-(6-(2-fluorophenyl)pyridin-3-yl)propyl 20 ester (prepared from
3-(6-(2-flugrophenyl)pyridin-3-yl)-propan-1-ol analogously to _example
Wolﬁga)’]%%oegr%%reacted with 38.8 mg (0.39 mmol) of imidazolidine]l-%,ﬁ/}Z ipha! 105706
analogously to example 1d). Yield: 51 mg (37 %). MS: M+H+ = 314.2.
25 Example 21 WO 2007/000246 F8T/EP2006/005706 90
1-(3-(6-(4-Fluorophenyl)pyridin-3-yl)propyl)piperidine-2,6-dione,
_ trifluoroacetic acid saltO F\\N N/ O 136 mg (0.44 mmol) of
ExampigetBanesulfonic acid 3-(6-(4-fluorophenyl)pyridin-3-yl)propyl ester were

e AR A gl Belile S i i

salt 3-(3-(6-(4-Fluorophenyl)pyridin-3-yQpropyl)thiazolidine-2,4-dione,
trifluoroacetic acid salt S ~\N F -fl 15 N- O 136 mg (0.44 mmol) of
methanesulfonic acid 3-(6-(4-fluorophenyl)pyridin,-3-yl)propyl ester were
reacted with 61.8 mg (O.52;‘ﬁm of thiazolidine-2,4-dione analogously

tg7example ield B3 Tg (27 %).
_/ \ Y N

F

100 mg (0.32 mmol) of methanesulfonic acid 3-(6-(2-flucrophenyl)pyridin-3-yl)propyl
ester (prepared from 3-(6-(2-flucrophenyl)pyridin-3-yl)propan-1-ol analogously to
example 12a) were reacted with 44.7 mg (0.39 mmoi) of 4H-[1 4]thiazin-3-one
analogously to example 1d). Yield: 56 mg (40 %).

MS: M+H" = 320.2.

Example 20
3-(3-(6-(2-Flucrophenyl)pyridin-3-yl)propyl)imidazolidine-2,4-dione, triflucroacetic
acid salt

O

H
N
TR
BEe UL

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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1-(3-(6-(2-Fluorophenyl)pyridin-3-yl)propyl)azetidin-2-one, trifluoroacetic

acid salt WO 2007/000246 PCT/EP2006/005706 91 N- F 100 mg (0.32

W%&Ogﬁ)%)fzf}ﬁethanesulfonic acid 3-(6-(2-fluorophenyl)pyridin-3E’;ﬁ)"[o;gﬁé’ﬁ?/?Mm;‘706

ester (prepared from 3-(6-(2-fluorophenyl)pyridin-3-yl)propan-1-ol

analogously to 5 example 12a) wer€@eacted with 32.2 mg (0.45 mmol) of

azetidin-2-one analogously to example 1d). Yield: 8 mg (5 %). MS: M+H"

= 285.2. Example 24 10 1-(3-(6-(4-Fluorophenyl)pyridin-3-yl)propyl)-1 _
1-(3-(6e{4imroniopay tiisio atoti By saipen ding-2,5-digpenl i{Barrasaty acid
salt ©Of methanesulfonic acid 3-(6-(4-fluorophenyl)pyridin-3-yl)propyl 15 ester

were reacted with 50.2 mg (0.52 mmol) of 1 H-pyridin-2-one analogously

to example 1d). Yield: 98 mg (52 %). MS: M+H' = 309.2. Example 25 20

4-(3-(6-(4-Fluorophenyl)pyrigin-3-yl)propyl)-4H-[1,4]thiazin-3-one,

(0.52 mmol) of 4-[1,4]thiazin-3-on}3 analogously to example 1d). Yield:
17 mg (9 %).

136 mg (0.44 mmol) of methanesulfonic acid 3-(6-(4-fluorophenyl)pyridin-3-yl)propyl
ester were reacted with 69.6 mg (0.61 mmol) of piperidine-2,8-dione analogously to

example 1d). Yield: 77 mg (40 %).
MS: M+H™ = 327.2.

Example 22
3-(3-(6-(4-Fluorophenyhpyridin-3-yl)propylthiazolidine-2,4-dione, triflucroacetic acid
salt

s
o~
~ @\/ \_/Nlo

= N

136 mg (0.44 mmol) of methanesulfonic acid 3-(6-(4-fluorophenyl}pyridin-3-yl)propy!
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, triflucroacetic acid sait
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MS: M+H" = 329.2. 5 Example 26
1-(2-(6-(2-Fluorophenyl)pyridin-3-yloxy)ethyl)pipe ridin-2-one,
trifluoroacetic acid salt 0 NQ N-'0 F 10 a)
Wo(égfgﬂff’l%lﬁophenyl)pyridin-3-yloxy)acetic acid methyl ester U%EQFEFB%?OSWG
157.3 mg (3.6 mmol) of sodium hydride (55 % suspension in mineral oil)
were added to 620 mg (3.27 mmolBdf 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 15 bromoacetic acid methyl ester were added, and the reaction
mixture was stirred at roo perature for 2 h. After concentrating,
Nas 3 ) nr%f&ge was extracted with ethyl acetate. The
ADig : ed andtoncentrated. Yield: 687 mg (80 %).
MS: MeH™ =262.1. 20 b) 2-(6-(2-Fluorophenyl)pyridin-3-yloxy)ethanol
Under grgon, 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 THE at 60 C
100 mgde2BR. mmal cobimeiherasikienc\ags Gl ddsuryarhigryb pyidinaterd propy!
ester (&%ﬁé}%&%lﬁ?ﬁﬁ@@@@l%ﬁﬂﬁf%r@‘ﬁ%ﬁ%ﬂ@?‘?é%‘ﬂﬁFﬁ-ﬁ@ggﬂaﬁbe%usly to

organic phase was ‘separated, washed with water and concentrated. .
examplgididaBBEradgsstos) Wil 3a2Hng 19449 Wordoof Agetigis2-one analogously
to exarﬁ&g/ﬁﬁém@% (@3@) Methanesuifonic acid

2-(6-(2-Fluorophenyl)pyridin-3-yloxy)ethyi ester 217.1 mg (1.89 mmol) of
MS: M tﬁ”a%@étﬁfonyl chloride were added dropwise with cooling to 340 mg

(1.46 mmol) of 2-(6-(2-fluorophenyl)pyridin-3-yloxy)ethanol and 442.5 mg

Example 24
1-(3-(6-(4-Fluorophenyl)pyridin-3-yl)propyl)-1 H-pyridin-2-one, trifluoroacetic acid salt

o >
2\ N
N==

M

136 mg (0.44 mmol} of methanesulfonic acid 3-{6-(4-fluorophenyi)pyridin-3-yhpropyil
ester were reacted with 50.2 mg (0.52 mmeol) of 1H-pyridin-2-one analogously to
example 1d). Yield: 88 mg (52 %).

MS: M+H* = 300.2.

Example 25
4-(3-(6-(4-Fluorophenyl)pyridin-3-yl)propyl}-4H-[1,4}thiazin-3-one, trifluoroacetic acid

salt
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(4.37 mmol) of triethylamine in 25 ml of methylene chloride. After 7 h at

room 5 temperature, the mixture :..as extracted with water, and the

organic phase was separated and concentrated. Yield: 394 mg (87 %).
WRASONR46= 312.2. d) PCT/EP2006/005706

1-(2-(6-(2-Fluorophenyl)pyridin-3-yloxy)-ethyl)piperidin-2-one,

trifluoroacetic acid 10 salt 100 mg @232 mmol) of methanesulfonic acid

2-(6-(2-fluorophenyl)pyridin-3- yloxy)ethyl ester were reacted with 38.2

mg (0.38 mmol) of piperidin-2-one analogously to example 1d). Yield: 15

136 mgn@ @4 ﬁﬁh@ﬂ&ﬂ%ﬂﬁaﬂé’d@fﬂmzd%ﬁﬁaltﬁl%i?iuoropnenyi)pyndm -3-yl)propyl

ester W A A o oA o2 TSI i i ripnarpB analogousy to

exampmetﬂan‘ém!ﬂomﬁ g 2%9-(2-fluorophenyl)pyridin-3- yloxy)ethyl ester

MS: MG r$§% ted with 27.4 mg (0.38 mmol) of azetidin-2-one analogously to
example1d). Yield: 4 mg (3 %). MS: M+H+ = 287.1. 25 Example 28
1-(2-(6-(2-Fluorophenyl)pyridin-3-yloxy)ethyl)pyrrolidine-2,5-dione,

Examp?{ll’%’roace“c acid salt WO 2007/000246 PCT/EP2006/005706 94 N_

F 100 mg (0.32 mmol) of methanesulfonic acid

1-(2-(62L - {adtoprarnd)ny)indiayB:aimtndipip edstinieon e adlied il S8 2cid salt

mg (0.38 mmol) of pyrrolidine-2,5-dione

F

a} (6-(2-Fluorophenyl)pyridin-3-yloxy)acetic acid methyl ester

Under argon, 157.3 mg (3.6 mmol) of sodium hydride (55 % suspension in mineral
oil} were added to 620 mg (3.27 mmol) of 6-(2-fluorophenyl)pyridin-3-o! 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-flucrophenyl)pyridin-3-yloxy)acetic acid
methyl ester and 112.5 mg (5.17 mmol) of lithium borohydride were stirred in 20 mi 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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5 analogously to example 1d). Yield: 52 mg (38 %). MS: M+H+ = 315.1.
Example 29 3-(2-(4-(4-Fluorop henyl)th iazol-2-ylam ino)ethyl)im idazolid
ine-2,4-d ione, 10 trifluoroacetic acid salt H N T-S ~-4 F NH O 200 mg
WQRGWI A of 2-bromo-1-(4-fluorophenyl)ethanone and 74. 7P HB2905/005706

15 mmcl) of sodium thiocyanate were stirred in ethanol of 50 C for 2 h.

165.5 mg (0.92 mmol) of 3-(2-aminggthyl)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,

c) Methertesuiohiadaleid, MtBﬁWWBmsmwﬁt@mﬁy%ﬂwi acasate. The
2471 & hase se arated gated and, t S|due was, é
QO RTE EEES R ARG 1) cooling
to 340 TkeA)1 Yl-@lnhn’ﬁﬂ} ng(g&%)ﬂMﬁnWH@hﬁ;ﬁ,&h& Eym?)etﬁﬁrﬁﬁ and 442.5 mg
2+(6- hen idin-3-ylo Di olidi -dipne

(4.37 rﬁ'ﬁoér%é%é IC aC| sal Orﬁg&%)éﬁg}&? ‘%ccr‘ﬂé’ﬁé %%%%2; ayE° %
tempefdtiNie i@ mimmg{ﬁﬁmmamewwmmammmth@mtgamc phase was

s eparagegﬁ ég fl,ug,ggg Q&)yW@ 349 Pﬂgd 817 g gster were reacted with 34.7

mmo |m|dazo dlne 2 one nalogously to example 1d).
MS: M%é‘ld= 3HR(3 %)

d} 1-(2-(6-(2-Fluorophenyl)pyridin-3-yloxy)-ethylipiperidin-2-one, trifluoroacetic acid
salt

100 mg (0.32 mmol) of methanesulfonic acid 2-(6-(2-fluorophenyl)pyridin-3-
yioxy)ethyl ester were reacted with 38.2 mg (0.38 mmol) of piperidin-2-one
analogously to example 1d). Yield: 15 mg (11 %).

MS: M+H" = 315.1,

Example 27
1-(2-(6-(2-Fiucrophenyl)pyridin-3-yloxy)ethyl)azetidin-2-one, trifluoroacetic acid salt

N Yo -,

100 mg (0.32 mmol) of methanesulfonic acid 2-(6-(2-flucrophenylpyridin-3-
yloxy)ethyl ester were reacted with 27.4 mg (0.38 mmol) of azetidin-2-one
analogously fo 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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MS: M+H' = 316.2. Example 31 10
2-(2-(4-(4-Fluorophenyl)thiazol-2-ylamino)ethyl)isoindole-1,3-dione,
_trifluoroacetic acidsaltO FA/SNNHO 15 a)

WQ2WA% 0 orophenyl)thiazol-2-ylamino)ethyl)carbamic acid tBRT4ERgPO6/005706
ester 2.5 g (11.52 mmol) of 2-bromo-1-(4-fluorophenyl)ethanone and
0.93 g (11.52 mmel) of sodium thiogg¢anate 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, Waéeﬂded, and the mixture 20 was extracted

CATARR. The organic ghase was separated and concentrated.

g (78 96 WN

44 ppHenyl)thi I-2-yl)9(hane-l,2-diamine, trifluoroacetic acid
salt A mixture of 996 mg (2.95 mmol) of (2-(4-(4-fluorophenyl)thiazol-2
25 ylamino)ethyl)carbamic acid tert-butyl ester and 5 ml of 90 % aqueous
trifluoroacetic WO 2007/000246 PCT/EP2006/005706 96 acid was

100 e e e S bRp IR BN s
yloxy)aibutsiatatywereeasiay wﬁm&&mgg@aﬁywsﬂmz alymlzi;sga—z@ﬁ ione
]Tglgr ﬁégﬂm@j@py@@@zggﬁ?é?@gggﬁt yl)isoindole-1,3-dione,

analog% )

trifludroacetic “acid salt A mixt g (0.11 mmol) of

MS: MiH4581_drophenyl)thiazol-2-yl)ethane-1,2- diamine, trifluoroacetic acid
salt, 35.4 mg (0.35 mmol) of triethylamine, 17.3 mg (0.11 10 mmol) of

phthalic anhydride, 5 ml of toluene and 1 ml of DMF was heated under
Example 29

3-(2-(4-(4-Fluorophenyl}thiazol-2-ylamino)ethyhimidazolidine-2 4-dione,

trifluoroacetic acid salt

200 mg (0.92 mmol} of 2-bromo-1-(4-fluorophenyljethancne and 74.7 mg (0.92

-mmof) of sedium thiocyanate were stirred in ethanoi at 50 °C for 2 h. 165.5 mg (0.92

mmeol} 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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reflux for 3 h. After concentrating, the residue was extracted with an
aqueous solution of sodium hydrogensulfate (pH 5) and a sodium
W(I% 4 encarbonate solution and concentrated, and the residue was
pdritie preparatrve HPLC (RP18, acetonitrile/water conta?ﬁw&%zag@w{m%
TFA). Y|eId 16 mg (28 %). 15 MS: M+H+ = 368.1. Example 32
1-(2-(5-(2-Fluorophenyl)pyridin-2-yI8%y)ethyi)pyrrolidin-2-one,
trifluoroacetic acid salt O N O F N-~ 20 J\\ a)1-(2-(5-Bromopyrid
in-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) g 10 ml of NMP were stirred at room 25
temperature for1h.3.09(1 mol) of 2,5-dibromopyridine were
e ixtur gw\aér%ted to 80 C for 2 h. Water was added,
r ialr, as-@xtracfddWith ethyl acetate. The combined organic
: pgrred an d\eefcentrdted. The remaining oil was taken up in
200 mI gf tert-butyl methyl ether and WO 2007/000246
PCT/EP2006/005706 97 treated with a solution of hydrogen chloride in
diethyl ether The resulting greasy solid was isolated by decantation of
(e 2 odrunLhyd |clel SO trpn bt
J0 mggf_f roduc %éé%%%a% %g#?i% AC ' e antﬁﬁ'emf:' hed organie /ethy:
ester v;ﬁr&s@ﬂi@:b@rﬂe@ﬁﬁdngr(Be%ﬁratmbl)(rﬁtd’nmaEcglcﬁﬂe}z,4 dione analogously
( 2 rop dﬂfét pytidin-2-yloxy)ethyl)pyrrolidin-2-one,
to exart'rm%ofg cﬁ%aacr #) %53 mg (0.62 mmol) of 2-fluorobenzeneboronic
MS: Makd =1806:% (0.53 mmol) of 1-(2-(5-
bromopyridin-2-yloxy)ethyl)pyrrolidin-2-one, 249 mg (0.79 mmol) of
barium hydroxide

Example 31
2-(2-(4-{4-Fluorophenyi)thiazol-2-ylamino)ethyl)isoindole-1,3-dione, trifluoroacetic
acid salt
S 0O
7 N\_ ¢
F

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 mmot)
of (2-aminoethyljcarbamic 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 exiracted 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-flucrophenyl)thiazol-2-
ylamino)ethyl)carbamic acid tert-butyl ester and 5 ml of 90 % aqueous trifluoroacetic
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10 octahydrate and 20 mg of tetrakis(triphenylphosphane)palladium were
dissolved in 10 ml 1,2-dimethoxyethane and 10 ml water, and the mixture

was heated to 80C for 5 h. The solvent was evaporated, and the residue
WO WP water and extracted with methylene chloride. Th&€EAHBIAL005706
organic phases were dried and concentrated, and the residue was
purified by preparative HPLC (RP1&#6cetonitrile/water 15 containing
0.01 % TFA). Yield: 60 mg. Example 33 1-(2-(5-(1-Methyl-1
H-benzoimidazol-2-yl)pyridin-2-yloxy)ethyi)pyrrolidin-2-one,
acid wasflabesetiie scodak RO tRmMperAtiue fFOHBIN Afieracnpentratives the

residud B8 SEARAMORY APBIRTR A 2ROV RELRT IR N Lo iR 0.1 %

of 2-(6-chloropyridin yS-l-methy -1H-benzoimi
TFA). Wigleo A2y ildin-2-one. Yield: 370 mg. MS: M+H' = 337. Example
MS: M3YO,3804//000246 PCT/EP2006/005706 98
1-(2-(4-(4-Fluorophenyl)thiazol-2-ylamino)ethyi)pyrrolidine-2,5-dione,
trifluoroacetic acidsalt O N~NO FN 5a)

c) 2~(2(%§W%%W%M122Ym@ﬁéﬁm i@%@&@ﬁl,gﬁﬁé%%uoroaceﬁc

) %(#‘i mmol) of 2-Bbromo-I-(4-fliorophenyl)ethanone and
aCId S mo') of

A mixture of 54.3 mg (0.11 mmol) of N-(4-(4-fluorophenyl)thiazol-2-yi}ethane-1,2-
diamine, trifluoroacetic acid salt, 35.4 mg (0.35 mmol) of triethylamine, 17.3 mg (0.11
mmol} of phthalic anhydride, 5 ml of toluene and 1 ml of DMF was heated under
reflux for 3 h. After concentrating, the residue was extracted with an aqueous solution
of sodium hydrogensulfate (pH 5) and a sodium hydrogencarbonate solution and
concentrated, and the residue was purified by preparative HPLC (RP18,
acetonitrile/water containing 0.1 % TFA). Yield: 16 mg (28 %).

MS: M+H™ = 368.1.

Example 32
1-{2-(5-(2-Fluorophenyl)pyridin-2-yloxy)ethyi)pyrrolidin-2-one, trifluoroacetic acid salt

F 1

a)1-(2-(5-Bromopyridin-2-yloxy)ethyl)pyrrolidin-2-one

2.45 g (19 mmol) of 1-(2-hydroxyethy!)-pyrrolidin-2-one and 0.83 g (19 mmol) of
sodium hydride (65 % in mineral oil) in 10 mi 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 mi of tert-butyl methyl ether and
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sodium thiocyanate were stirred in 250 ml of ethanol at 50 C for 3 h. 5.95

g (66.8 mmol) of aminoacetic acid methyl ester (prepared from its
drochloride) in 25 mi of 10 ethanol were added, and the reaction

?rﬁx?uf% 00348 stirred at room temperature for 4 h and allowed ¥& 5{&F7§06/005706

overnight. After concentrating, water and ethyl acetate were added to

the residue. The organic phase wasdeparated, washed with water, dried

and concentrated. Yield: 8.6 g (48 %). MS: M+H™ = 266.3. 15 b)

(tert- Butox carbonyl-(4-(4-fluorophenyl)thiazoi-2-yl)-amino)acetic acid
treatewmy@éa '%@fr)réqugefﬁrﬁﬁf?ﬁf@dﬂldﬂﬁwmg— be sesplingareasy

solid Wé@%@b@é?j Worgradestiih 3rané 3dVBAD M d treated with a 25 % a ue}ous

-(4- fluorophenill )thiazol-2-ylamino)acetic acid methyl ester in 25 m

80'**umwﬂf%@wm rl MRk wan Rt withetoyleratatepgnd the
combiriPepsisiRivhhets (Bedaamed ahdidsHcRWr5Riganaanate wee added,

and the reaction mixture was stirred for 2 h. After concentrating, water
was added and the mixture extracted with ethyl acetate. The organic

b) 1-(2 masrepHeaaad gt&y)@m?w ASIRYAESRY trifluoroacetic acid
c romatography (silica gel n- eptane/ethy acetate 5:1). Yield: 440 mg

salt (16 9). 25 MS: M+H" = 367.2. ¢)

88.3 n@(@ﬁ%@@h%ﬂ@ﬁ@@baﬁﬁmwﬁwaml)%bﬁ@ o %@dﬁﬁ’(&i‘?%’h (2-(5-
ester WO 2007/000246 T/EP2006/005706 99 Under argon, 4

mg
bromopy Ay B0 LN RN R 1S4 44 R A T RL: B Barium Rycronide
octahyar}ﬂ)ehaa’gmd%@@@®aﬁéﬁ'§kﬁh§b?&|§ﬁyflgﬂ$§éhéoc ?gl%ﬂr:mﬁw&ﬁé H!:‘@%tﬁ!\zed in

ro rae w stirred in 0] at or ter cooll

10 mi X ARIRC TN ARR A0Sy thya g I DS ENXHES HaS RERSAAS 80°C for
5 h. THiterddeolf wiib eugponataﬁd avatehandsideld thhesiaie wavatatded oxdthected
NG e ST e T M ——
and thé{éer&hempmm@ﬁw peibarativee RPN 28 yBastorideithv sister

.10 98. ] methanesulfonyl chloride were added
conta:ndpgpgvémm%@ 85 mg.

Example 33
1-(2-(5-(i-Methyl-1H-benzoimidazol-2-yl)pyridin-2-yloxy)ethyl)pyrrolidin-2-one,
trifluoroacetic acid salt

O~ D
'}j \/ /\/N
@]
CH3 N

The compound was prepared analogously to example 32a) by reaction of 500 mg
(2.1 mmol) of 2-(6-chloropyridin-3-y)-1-methyl-1H-benzoimidazole with 1-(2-
hydroxyethyl)pyrrolidin-2-one. Yield: 370 mg.

MS: M+H" = 337. '

Example 34
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to 265 mg (0.78 mmol) of
(4-(4-fluorophenyl)thiazol-2-yl)-(2-hydroxyethyl)-carbamic acid tert-butyl
ester and 237.7 mg (2.35 mmol) of triethylamine in 25 ml of methylene

WOHIBHAE  Hter 4 h at room temperature, the mixture was extrAEEERRHf/005706

water and the organic phase was concentrated. Yield: 241 mg (74 %).
15¢€) 88
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 %
1-(2-(44dspbiyentamilbiarehf wiaangethid) mzrelidineos3-gions) sifluoroacetic
acid saiyrrolidine-2,5-dione in 5 ml of DMF, and the mixture was 20 stirred at
room temperature for 60 min. Subsequently 100 mg (0.24 mmol) of
methanesulfonic acid
2-(tert-butoxycarbonyl-(4-(éfluorophenyl)thiazol-2-yl)- amino)ethyl ester
were added and the reactionzixture was stirred for 3 h. After
concentrating, water was adged, and the mixture was extracted with

tgaifpha was separated and concentrated, and

he residug was ied by 25 pkeparative HPLC (RP18,

acetonitri e/waté?!contﬁning 0.1 % TFA). Yield: 5 mg (5 D~D). MS:
M+H" = 320.1. Example 35 30
N-(2-(4-(4-Fluorophenyl)thiazol-2-ylamino)ethyl)acetamide WO
2007/000246 PCTIFP2006/005706 100 (r) CH3NH F _ N" NfH

a) (4-(bhiyersehepiihizaphenysatinmaretivaacid dpat vl ester

14.5 g [bdBantnasEpdaseiaBifganalpeonshyiReanue 3Adb YRS §mmol) of
MS: M+H+ = 280.2. Exam

. ) Example 36
Sodiumy iy AR At RGN LSRG A SR e, 5.95 g (66.8
mmol) B¥&AIR88EEEREKId methyl ester (prepared from its hydrochloride) in 25 mi of

ethanol were added, and the reaction mixture was stirred at room temperature for 4 h
and allowed to stand overnight. After concentrating, water and ethyl acetate were
added to the residue. The organic phase was separated, washed with water, dried
and concentrated. Yield: 8.6 g (48 %).

MS: M+H" = 266.3.

b} (tert-Butoxycarbonyl-(4-(4-fluorophenyl)thiazol-2-yl)-amino)acetic acid methyl ester
360 mg (8.3 mmoi) of sodﬁum hydride (565 % 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
mi 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/ethy! acetate 5:1).
Yield: 440 mg (16 %).

MS: M+H" = 367.2.

¢) (4-(4-Fluorophenyljthiazol-2-yl)-(2-hydroxyethyl)-carbamic acid tert-butyl ester
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salt 10 ON N 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

&).59 mmol) of triphenylphosphane 15 were dissolved in 20 ml of THF.
WOHEY 8846y to 0C, 136.2 mg (0.59 mmol) of azodicarboxylic HldEP2006/005706

di-tert-butyl ester in 3 ml THF were slowly added. The mixture was

stirred at room temperature for 6 h, 8¥aporated and treated with ethyl

acetate and diluted hydrochloric acid. The aqueous layer was

evaporated and purified by chromatography (RP18, acetonitrile/water

Under saein hetomab ITREAnvielbof fengbvoxysameny = 414-udsahgiyFhiazol-
2 e R ey s B By
were siifiresl)io 26 L irfotsiihah PRoGr ien BroAPrsraetingo the mistdeesvas cautiously

hyd rolHERRMIHH A2 @R LSRRI QRIORIfREH o FG RH'S RIRMP. WAS water and

converted into the 5 hydroxy group according to the method described in
ethyl appiptmypesaidesbie e (Birte niheIpiadytBSase veabcrraraled, washed

with waid-SBGhEd a1l of @it Promes ed)vigoindole-1,3-dione in 10 ml

of DMF were stirred at room temperature for 4 h. The solvent was
removed by evaporation and the residue treated with ethyl acetate and

d) Meth@iRsdiomreraericquat wateyaadsaHl entiliv sesishnphiiiaddne10
) Me chrom{étography. Yield: 189 m%y. MS: M+ﬁ3¥@i 363.2. Exaf%?ale 38

yhaminystiyl @stfliorophenyl)pyridin-3-yloxy)ethyl)pyrrolidine-2,5-dione,

98.7 nigf{omeaamislpsidmethanesulfonyl chloride were added dropwise with cooling
to 265 mg (0.78 mmol) of (4-(4-fluorophenyi)thiazo!l-2-yl}-(2-hydroxyethyl)-carbamic
acid tert-butyi ester and 237.7 mg (2.35 mmol) of triethylamine in 25 mi of methylene
chloride. After 4 h at room temperature, the mixture was extracted with water and the
crganic phase was concentrated. Yield: 241 mg (74 %).

e} 1-(2-(4-(4-Fluorophenyli)thiazol-2-ylamino}ethyhpyrrolidine-2,5-dione,
trifluorcacetic acid sait

23 mg (0.52 mmol) of sodium hydride (65 % 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
methanesuifonic acid 2-(tert-butoxycarbonyi-(4-(4-fluorophenyl)thiazoi-2-yi)-
amino)ethyl ester were added and the reaction mixture was stirred for 3 h. After
concenirating, water was added, and the mixture was extracted with ethy! 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-Fluorophenylthiazol-2-ylamino)ethyllacetamide
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20

15salt O~ FON N-\-/0O 128.7 mg (0.58 mmol) of methanesulfonic
acid 2-(2,5-dioxopyrrolidin-1-yl)ethyl ester 20 and 100 mg (0.53 mmol) of
6-&4-fluoro henyl)pyridin-3-ol were reacted analogously to example 1d).

W4 ?&’:0%‘8‘%)9. MS: M+H+ = 315.1. Example 39 25 PCT/EP2006/005706
1-(2-(6-(4-Fluorophenyl)pyridin-3-yloxy)ethyl)-1 H-pyridin-2-one,
trifluoroacetic acid salt WO 2007/068246 PCT/EP2006/005706 102 F
\\-O N - N-\--/ O 100 mg (0.63 mmol) of 1-(2-chloroethyl)-1
H-pyridin-2-one and 100 mg (0.53 mmol) of 5
6-(4-fluorophenyl)pyridin-£gl w eacted analogously to example 1d).
Yield: 11 mg. MS: M+H+ =3T1.1. Example 40 10

1-(2-(4- 4-Fluorohenyl):FmHZ-ylamino)ethyl)imidazolidin-2-one,

NFNINUH 15 a)

3 <thipeyanatoethanone 10 g (46 mmol) of
2-bromo-1-(4-f|uorophﬁnyl)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

2-Bromo-1-{4-fluorophenyl)ethanone was reacted with N-(2-aminoethyl)acetamide
analogously to example 31a). Yield: 65 %.
MS: M+H" = 280.2.

Example 36
1-(2-(6-(4-Fiuorophenyl)pyridin-3-yloxy)ethyl)pyrrole-2,5-dione, trifluoroacetic acid
salt

oﬁ
F‘©—<}O UEY

80 mg (0.42 mmol) of 6-(4-fluorophenyl)pyridin-3-ol, 61.2 mg (0.43 mmol) of 1-(2-
hydroxyethyijpyrrole-2 5-dione and 155.3 mg (0.59 mmol) of triphenylphosphane
were dissolved in 20 mi of THF. After cooling to 0°C, 136.2 mg (0.58 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 (RP18, 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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water the separated solid was isolated by filtration, washed and dried.

Yield: 8.96 g. MS: M+H+'=196.2. 20 b)
-(2-(4-(4-Fluorophenyl)thiazol-2-ylamino)ethyl)imidazolidin-2-one ~
W(%Lrlz&%é?gg%gtic acid salt 65.8 mg (0.5 mmol) of PCI/EP2006/005706

1-(4-fluorophenyl)-2-thiocyanatoethanone and 99.5 mg (0.5 mmol) of

1-(2-aminoethyl)imidazolidin-2-one1\9?/ére stirred in 5 ml of ethanol at 50 C

25 for 4 h. The solvent was evaporated and the residue purified by

chromatography (RP18, acetonitrile/water containing 0.1 % TFA). Yield:
N = 307.1. W§ 2007/000246 PCTJEP2006/005706

O W\
=4 -(4-f|qul)th

trifluordacetic acid salt5F /1 Gyl ‘

prepared analogously to examgle 40b). Yield: 30 mg. MS: M+H' = 376.1.
10 Example 42 4-Aminofurazan-3-carboxylic acid
(2-(4-(4-fluorophenylthiazol-2- ylamino)ethyl)amide, trifluoroacetic acid

500 m§@ ENnRLIIrB-SINDR AR NEin-3-0l (prepared from 2-bromo-5-
nitropyridine and 2-fluorophenylboronic acid; the nitro group was converted into the
hydroxy group according to the method described in WO 98/25920), 730.6 mg (5.28
mmol) of potassium carbonate and 738.6 mg (2.81 mmol) of 2-(2-bromoethyl)-

isoindole-1,3-dione in 10 ml of DMF were stirred at room temperature for 4 h. The
solvent was removed by evaporation and the residue treated with ethyi acetate and
water. The organic layer was evaporated and the residue purified by
chromatography. Yield: 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
F - O N 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-of 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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15 The compound was prepared analogously to example 40b). Yield: 54
mg. MS: M+H' = 349.1. 20 Example 43
W N-?g,;;gﬂ(}-o(ﬁ-ﬁFluorophenyl)thiazol-z-ylamino)ethyl)isonicotinamide,
lBroat R tic acid salt F NN\N H 0 WO 2007/000246 ~ PCT/ER2006/005706
PCT/EP2006/005706 104 The corla&%und was prepared analogously to
example 40Db). Yield: 52 mg. MS: +=343.1. 5 Example 44
3-(2-(6-(4-Fluorophenyl)pyridin-3-yloxy)ethyl)imidazolidine-2,4-dione,
hydrochloride H O--Z~( N~ F Q N HCI N- O 10 100 mg (0.32 mmol) of
methanesulfonic acid 2-(6-(4-fluorophenyl)pyridin-3- yloxy)ethyl ester and
35.4 mg (0.35 mmol) of ,midazaiidine-2,4-dione were reacted
analo ly to ple 1 d). rochloride salt was prepared by
1] utio ep g{inh loric acid and lyophilization. Yield:
58 m : M+4=216.1\ 15 Example 45
N-(2-(6-(2-Fluorophenyl)pyridin-3-yloxy)ethyl)acetamide, trifluoroacetic
acid salt H3C Q~~O -N-N

100 mg (0.63 mmol) of 1-(2-chloroethyl)-1H-pyridin-2-one and 100 mg (0.53 mmol) of

6-(4-fluorophenyhpyridin-3-ol were reacted analogously to example 1d). Yield: 11

mg.
MS: M+H" = 311.1.

Example 40
1-(2-(4-(4-Fluorophenyljthiazol-2-ylaminoc)ethyl)imidazolidin-2-one, trifluoroacetic acid
salt

a) 1-(4-Fiuorophenyl)-2-thiocyanatoethanone

10 g (46 mmol) of 2-bromo-1-(4-fluocrophenyl)ethanone and 3.74 g (46 mmol) of
sodium thiocyanate were stirred in 80 mi ethanc! at 50 °C for 2 h. After addition of
water the separated solid was isolated by filtration, washed and dried. Yieid: 8.95 g.
MS: M+H" = 186.2.

b) 1-(2-(4-(4-Fluorophenyl)thiazol-2-ylamino)ethylimidazolidin-2-one, trifluorocacetic
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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F H 20 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

WOLGMPB16 ethanol under reflux for 7 h. After cooling the resiBti&fiEzg06/005706

filtered, washed and dried. 25 Yield: 165 mg. MS: M+H = 233.3. WO

2007/000246 PCT/EP2006/0057061395 b)

N-(2-(6-(2-Fluorophenyl)pyridin-3-yloxy)ethyl)acetamide, trifluoroacetic

acid salt 59.9 mg (0.26 mmol) of

2-(6-(2-fluorophenyl)pyridin-3-yloxy)ethylamine and 52.2 mg (0.52
Exampm:nﬂ) of triethylamine were stirred in 5 mI_ of methylene_chloride at room

temperature. 31.6 mg (0.31 mmol) of acetic acid anhydride were slowly
4-Chiogedd2 KA 4 Mrtapsend hirgaligrviaminasatbyignsamic e aliveredcetic
acid s&Pd purified by chromatography (RP-118, acetonitrile/water containing

0.1 % TFA). Yield: 17 mg. MS: M+H+ = 275.1. Example 46 10

3-(3-(6-(4-Fluorophenyl)pyridin-3-yl)propyl)-5,5-dimethylimidazolidine-2,4

-dione,_trifluoroacetic acid salt H CH3 4GK3 \N N 15 69 mg (0.226
@W Ifonic acid ﬁ—(G-( Hluon phenyl)pyridin-3-yl)propyi
ester\verg’reac ith 43.44 (O, ol) of

5,5-dirﬁEhylimid'azoIi?Pe-ZA- diorjE 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. 20

The compound was prepared analogously to example 40b). Yield: 30 mg.
MS: M+H" = 376.1.

Example 42
4-Aminofurazan-3-carboxylic acid (2-(4-(4-flucrophenyijthiazol-2-
ylamino)ethyllamide, trifluoroacetic acid salt

The compound was prepared analogously o example 40b}. Yield: 54 mg.
MS: M+H" = 349.1.

Example 43
N-{2-(4-(4-Fluorophenyi)thiazol-2-ylamino)ethyl)isonicotinamide, trifluoroacetic acid
salt

2%
(
7 N\
=z
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Example 47 N-(2-(6-(2-Fluorophenyl)pyridin-3-yloxy)ethyl)benzamide,
trifluoroacetic acid salt Q \-N Q-- FH 25 WO 20071000246
PCT/EP2006/005706 106 28.9 mg (0.24 mmol) of benzoic acid, 49.9 mg
WQRFBTHFY of 2-(6-(2- fluorophenyl)pyridin-3-yloxy)ethylamif& TB8ra0fsgos 706
(0.27 mmol) of N,N,N',N'- tetramethyl-O-(7-azabenzotriazol-1-yl)uronium
hexafluorophosphate and 65.2 mg @464 mmol) of triethylamine were
stirred in 8 ml of DMF at room temperature for 2 h 5 and at 40 C for 3 h.
The solvent was removed by evaporation and the residue treated with
ethyl acetate and water. The organic layer was evaporated and purified
s r itrie/ NFAKNN 2JTEA).
e oo R =g (o S B9 81 62
MS: MekiclspddBahecarboxylic acid
(2-(6-(2-fluorophenyl)pyridin-3-yloxy)ethyl)amide, trifluoroacetic acid salt
N FH 15 20.36 mg (0.24 mmol) of cyclopropanecarboxylic acid and
Examipie 44 mg (0.21 mmol) of 2-(6-(2-fluorophenyl)pyridin-3-yloxy)ethylamine

3-(2-(5\@@5?5%?&@&%@@%‘@&28&#&@:8&95@8&%}%idﬁ?&ﬂ'fdﬁe@iﬁeﬂﬂ%h'}é',*s%‘{rﬁ fchloride

2. 20 Examp
3-(3-(6-(4-Fluorophenyl)pyridin-3-yl)propyl)oxazolidin-2-one,
trifluoroacetic acid salt F N H

N
O%( l
F /N O N— . HCI
= o/ 0

100 mg (0.32 mmol) of methanesulfonic acid 2-(6-(4-fluorophenyl)pyridin-3-
yloxy)ethyl ester and 35.4 mg (0.35 mmol) of imidazoiidine-2 4-dione were reacted
analogously tc example 1d). The hydrochloride salt was prepared by dissolution of
the product in hydrochloric acid and lyophilization. Yield: 58 mg.

MS: M+H" = 316.1.

Example 45
N-(2-(6-(2-F luorophenyl)pyridin-3-yloxy)ethyl)acetamide, trifluoroacetic acid sait

H,C
2 O ’ O
SN

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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N- 25 The compound was prepared analogously to example 12b). Yield:
22 mg. MS: M+H+ = 301.0. WO 2007/000246 PCT/FP2006/005706 107
WOsza%)Ie 50 1-(2 46-(3-Chloro o

e 8%3nyl)pyridin-3-y|oxy)ethy|)pyrrolidine-2,5-dione, trifl GOrGELERE0S 706
acid salt Cl ~ Kialy / O a)
1-(2-(6-Bromopyridin-3-yloxy)ethylfi@rolidine-2,5-dione 10 g (58 mmol)
of 3-hydroxy-6-bromopyridine were dissolved in 40 ml of DMF and 10

. treated with 2.76 g (69 mmol) of sodium hydride (60 % suspension in

b) N-(2rifezal biprorher¥iRYRigia fovRxieRipE AR FBYden Infiupipasetic acid salt

59.9 m?ﬂ?ﬁ@*ﬂb{}ﬁmmfgé@-ﬂfﬁ%ﬁ@%ﬁ)Bvﬁdhﬁﬂ%%wﬁﬁéﬁ%dawafsz.2 mg

6.53 g (74.8 mmal) of methanesulfonic acid
i

(0.52 mmoisQfitiaihyirming. resireatired ey 2nd pé ansthyane digiiderat room
temperatPeea1es thigth® 390MRIHI YR EIRURIEhARJINad Spitee Wah BKRIBHP The

. in water and extracted 4 times 15 with ethyl acetate. The combined
mixture yah RUFIRSS B ddteRRhPd B WESRAEY 30 dRjRE AN RETERThRINg
chromafajestah waR Pvaifigecayraieriairgrashiathilieamel o, TFA). Yield: 17 mg.

dichloromethane/methanol 98: 2) followed by preparative HPLC (RP18,
MS: MYde@ it Reivater containing 0.1 % TFA) to yield 10.8 g of the title
compound. 20 b)
-(2-(6-(3-Chloro-4-fluorophenyl)pyridin-3-yloxy)ethyl)pyrrolidine-2,5-dion
Exampig 4fifiuoroacetic acid salt 150 mg (0.5 mmol) of
3-(3-(6 X4 F(adpophenylginidiylexi)ptopypye didineshbtitiongz Stime-Z%8one,

. mm Ig?]of 3-chloro-4-fluorophenylboronic acid and 152 mg (0.5 mmol) of

tnﬂuom@ecge% aﬁﬂﬁ)ﬁa were dissolved under an argon atmosphere in 5 ml of a
mixture of 2 parts of 25 absolute 1,2-dimethoxyethane and 1 part of
absolute methanol and treated with 34,2 mg (0.09 mmol) of
tetrakis(triphenylphosphane)pallﬁjiu%ﬁ he mixture was heated for 3

min at 150 C in a microwa(Ze:E%act : ith Synthesizer, Personal
Chemistry), N
/ O
O~
_ N_/

69 mg (0.226 mmol) of methanesulfonic acid 3-(6-(4-fluorophenyl)pyridin-3-yl)propyt

ester were reacted with 43.44 mg (0.339 mmol) of 5,5-dimethylimidazolidine-2,4-
dione in the presence of 2.7 mg (0.34 mmol) of lithium hydride analogously to
exampie 1d). Yield: 37 mg.

MS: M+H" = 342.12.

Example 47
N-(2-(6-(2-Fluorophenyl)pyridin-3-yloxy)ethyl)benzamide, trifluoroacetic acid salt

| QH)*O”\_E@
F
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the solvent was evaporated and the residue dissolved in 20 ml of ethyl

acetate. The solution was extracted once with sodium

C{;}é@jro encarbonate solution, dried and WO 2007/000246

56%6/005706 108 evaporated to dryness. The remairfirfgtr2006/005766

material was purified by preparative HPLC (RP18, acetonitrile/water

containing 0.1 % TFA). Yield: 42 m@@‘m %). 'H-NMR (D6-DMSO): 6

(ppm) = 2.65 (s, 4 H), 3.75 (m, 2 H), 4.25 (m, 2 H), 7.48 (m, 2 H), 7.50 -
765 (m,1H) 798(m 1H),8.05(m, 1H),822(d, 1H),833(s,1H).5
28.9 mg ). kA mmolpabbamiaic ettt Ay 072 mi@ibeica(@( A).
ﬂuoropﬁ@ﬁ?lﬂi?gciﬁ’]IB%MMQS%@@Q’@ @5%% BFAGIRONINR-

3-chlgro-4- fluprophenylbaronic acid employed in stegz)) with the'

tetrametlyl Ll s a7abRNZaME R oY W asivmd Rl epeoniespbate ang-R6.2 mg
(0.64 niroDysitifcthyRxied Wapy sahdaar Prill STIMF R dRs Serh ger8fure for 2 h

were prepared which are compounds of the formula le wherein the

and at 4 i fRY o relbip sRMSE VG IR B BY SpeenEdon Bk e RssidwR

treated@ifN i AR TAIIGOEBPUTHS 6F SXAORIQEDA48 8V sfa@atam%mfed
the form o a&gr t{)@fluoroacetlc acid salts. The names of t fﬁ)l;epare

by chrotAipg e A ARG fRotakHRad RS0 i GisldrA7 mg.

MS: M+Adme 33(2(6-R50-pyridin-3- yloxy)ethyl)pyrrolidine-2,5-dione of the
compounds of formula le with the meaning of 20 R50 given in table 1,
optionally allowing for a modification of the name according to the

Exampleod&nclature rules. For example, in the case of example 51, in which

Cyclopg{%%lsegaf UOI‘O@/I‘IdIH-&- Pf fP eny SB@ :r}}d:’?-fy g)%yf)orrﬁbj %g%g

trifluoroacetic acid sait

- @)
Oataatas
F

20.36 mg (0.24 mmol) of cyclopropanecarboxylic acid and 49.94 mg (0.21 mmo!) 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-Fluorophenylpyridin-3-ylypropyl)oxazolidin-2-one, trifluoroacetic acid salt

O~

The compound was prepared analogously to example 12b). Yield: 22 mg.
MS: M+H" = 301.0.
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WO 2007/000246 PCT/EP2006/005706 109 thus is _
1-(2-(6-(6-fluoropyridin-3-yl)pyridin-3-yloxy)ethyl)pyrrolidine-2,5-dione,
trifluoroacetic acid salt, which can also be named as
WO 28780 ro-[2,3bipyridinyl-5- yloxy)ethyl)pyrrolidine-2,5-dRfrEEP2006/005706
trifluoroacetic acid salt or 1-(2-(6'-fluoro-[2,3'-
bipyridin]-5-yloxy)ethyl)pyrrolidine-2®-dione, trifluoroacetic acid salt, and
in the case 5 of example 60 the prepared compound of the formula Ig is
1-(2-(6-(2,3-dichloro- phenyl)pyridin-3-yioxy))ethyl)pyrrolidine-2,5-dione,
trifluoroacetic acid salt, and in the case of example 64 the prepared
Examp@gtpound is 1-(2-_(5-(3-cyan_ophenyl)pyridin-3_— _ C
yloxy )ethpr rrolidine-2,5-dione, trifluoroacetic acid salt, which can also
1-(2-(6¢{a g4 luorophenyl)pyridin-3-yloxy)ethyipyrrolidine-2,5-dicne,
trifluorchtetd-4eia-gipxopyrrolidin-1-yl)ethoxy)pyridin-2-yl)benzonitrile,
trifluoroacetic acid 10 salt. The HPLC retention times given in table 1
were determined according to method HPLC A. Table 1. Example
compounds of formula le Example R50 MS HPLC retention no. M+H+
time {mi ropyri6 1.45 52 4-methylthiophen-2-yl 317
. nyl SRIL-477 54 3-trifluoromethoxyphenyl 381
1.77\55_2-rifl thoxyphehyl 383 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 WO
2007/000246 PCT/EP2006/005706 110 Example R50 MS HPLC
aj 1~(2@»@moggt%ﬁym@mﬁypyrmlsd|ne—2,5-—d:one

10 g (58 mmol) of 3-hydroxy-6-bromopyridine were dissolved in 40 ml of DMF and
treated with 2.76 g (69 mmot) 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 exiracted 4 times
with ethyt acetate. The combined organic phases were dried and evaporated to
dryness. The remaining material was purified by chromatography {silica gel,
dichloromethane/methanot 98 : 2) followed by preparative HPLC (RP18,
acetonitrile/water containing 0.1 % TFA) to vield 10.8 g of the title compound.

b) 1-(2*(8-(3-ChlbroA-ﬂuorophenyi)pyridin-3-yony)ethyl)pyrroiidfne-2,S-dione,
trifluoroacetic acid salt

150 mg (0.5 mmol) of 1-(2-(6-bromopyridin-3-yloxy)ethylpyrrolidine-2,5-dione, 96 mg
(0.55 mmol) of 3-chloro-4-flucrophenylboronic acid and 152 mg (0.5 mmol) of cesium
fluoride were dissolved under an argon atmosphere in 5 m! 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 mi of ethyl acetate. The
solution was exfracted once with sodium hydrogencarbonate solution, dried and



61 2,4-difluorophenyl 333 1.66 62 3,4-dimethoxyphenyl 357 1.38 63
4-cyanophenyl 322 1.66 64 3-cyanophenyl 322 1.65 65 naphthalen-2-yl
347 1.70 66 naphthalen-1-yl 347 1.57 67 3-acetylaminophenyl 354 1.33
WO Y tiromethylphenyl 365 1.69 69 4-trifluoromethylpherhjf BEB2$08/05706

70 3,5-dichlorophenyl 365 1.87 71 3-trifluoromethylphenyl 365 1.75 72
4-methylsulfonylaminophenyl 390 18® 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 1.43 78

evaporatechith fH)Resnyi 33 semeiniogrterabwesTnurfieddpaseperative HPLC

RSy i joNo i g - %).
T L .

4
"H-NMB_{RethMS R rnFopTien§PIso4 i B35 E)ardhidhREr(m2 398 7.48 (M, 2
7 5 ' - 26184 viigi 1,31
7SR R A g
5 MS: M’l‘?h6=34g-

HPLC retention time: 1.72 min (method HPLC A).

According to the method described in example 50, by replacing the 3-chloro-4-
flucrophenylboronic acid employed in step b) with the respective boronic acid of the

10 formula R*°-B(OH),, the 1-(2-(6-R*-pyridin-3-yloxy)ethyl)pyrrolidine-2,5-diones of
examples 51 to 87 were prepared which are compounds of the formula le wherein
the aromatic or heteroaromatic group R% is as specified in table 1.

7\ Oﬁ
RSO—Q‘O N le
N= \__/ O
15

The compounds of examples 51 to 87 were obtained in the form of their
trifiuoroacetic 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

20 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\_/ N\ o N

AN LI
c’ Cl

If ig
25



10

87 pyrimidin-5-yl 299 0.96 Sample 1H-NMR data of compounds of
formula le (determined in D6-DMSO): Example 60: 6 (ppm) = 2.65 (s, 4
: ,2H),425(m,2H),745(m,1H), 75 (m2H),764(d, 1
W 0"3’@% 1 H), 8,34 (s, 1 H). 5 Example 73: b (ppm) = 2.65((@,“2% fHfj6/005706
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). ExARfle 86: 6 (ppm) = 2.28 (s, 3 H) 2.65
(s, 4 H), 3.78 (m, 2 H), 4.22 (m, 2 H), 7.20 (t, 1 H), 7.46 (d, 1 H), 7.83
_(m, 1H),7.90(d,1H) 7,94 (m,1H), 8.30 (s, 1H). 10 Determination of
thus is thd (G Grikiosenviif i adinutigin o-viessarieipRi AR agiPBe.
trifluorGNSR RN Mt QmEASEe AR baskasrese e d - detailbyd-[2Babipkadinyl-5-
“Activation of protein kinase ¢ alpha and/or epsilon enhances ‘
yioxy) iR RYISRURIRE the WONRi G728 RSIEbSHO 6/0b5 706 -TveRultetr
bipyridRi}dRthekaldtiiio pyidsigishasediens, iiabRaaetiactid 3 995 §96e case
Briefly, a 3.5 kB long fragment 5' of the starting codon of the eNOS gene
of exampe &0, PERRIELERBRE HIEHRI 1% FPEMHg olS o G s bichioro-
pheny igaaldSIgGROTIIR AcHyAHai e NS, RrameteabyticBetes SIENed in the
ctivity. %H an endothelial cell line sta I?g?&a sfected[%rég expressin
Ccase Ojfg Sr i BN UESHURRAHE G2 A6 (i BYABCRIG MG RYSin-3-

yloxy))ettig)peusiaipdfarsidibweltriflecconptisnasidrdato whitindamgss be named

dissqlved in sterile dimethyl sulfoxide (DMSQ). A final concentration of . )
a5 3-8 0 ISR EGL YRR Bl RO o el foREpapgtic acid
salt. TigeRPekpregamiomtinesegheds wazbhedswerd determaisied aasbidiiigtasecthod
HPLC ssay system (Promega, Cat. No. E150) according to the manufacturer's
INstructions. Luciferase induction in cells incubated with compounds
were compared to those incubated with solvent alone. The ratio of both
Table F\cit:jxgi%s %rggﬁ}cricg)tiroi Sl%q cyi%n [ 10, TIR) was plotted as a function of
c'ompou% concentration. yplcaﬁ‘y,erlR values 15 started at low
ncentrationssat a ratio of 1, indicating no compoung,gffect, .
E)(ampg(?(tended uprg[% a maximum TIR value TIR(max) whic "lndicatﬁgtﬁg retention
no.  increase of the eNOS transcription. EC50 values of ihrscriptiine (min)
induction ratios as a function of

51 6-fluoropyridin-3-yl 316 1.45
52 4-methyithiophen-2-yi 317 1.64
53 3,4, 5-trifluorophenyl 351 1.77
54 3-trifluoromethoxyphenyl 381 1.77
55 2-trifluoromethoxyphenyt 381 1.66
56 B-methoxypyridin-3-yi 328 1.38
57 pyridin-3-yl 298 0.61
58 quinolin-8-yi 348 1.32
58 4-trifluoromethoxyphenyl 381

60 2,3-dichlorophenyl 365 1.75



compound concentration were determined graphically. 20 Numerous
compounds of the instant invention were tested by the above-described
ound to increase protein transcription. Generally, the tested
W@Z‘?%a{)y{(})%ﬂr‘%qs exhibited EC50 values of less than about 50 p,\,,‘tfﬁ@:fg}pggoosm
compounds, including the compounds of examples 7, 17, 34, 64, 66, for
example, exhibited EC50 values ofiff@m about 5 pM to about 0.5 pM.
More preferred compounds, including the compounds of 25 examples 18,
25, 50, 52, 86, for example, exhibited EC50 values of less than about
Examp@ed pM. The e#fdct of compounds on eNOS-transcriptig was qepfimedention
in a second assay based on eNOS protein detection, Primary human
NO. umbilical vein cord endothelial 30 cells (HUVEC) weldiSblateHBRMIN)
cultivated according to standard procedures. Confluent cells were
61  incubated-difli@ompaiyids for 18 h and the effect ond30S probEn
expression determined by a quantitative Western blotting procedure.
62 After Vgg@ﬁ@,‘é/@,@,Q%ﬁé?@ﬂ'/EPZOOG/OOS?O6 113 ceygpound iggbation,
HUVEC were lysed in ice-cold lysis buffer containing 10 mM Tris-HCI,
pH 8.0, 1 % SDS and protease inhibitors. The lysate subjected to a
s.tanda‘%ap 5§ﬁgﬁﬁrgﬂ¥% polyacrylamide gel electrophoge%ss and%é)%ted to
nitrocellulose membranes. Using a specific primary monoclonal antibody
64 5 (TrassaviensrheMbratories, UK) and alkaline phosgRatase Id0@fed
secondary antibody (Jackson Labs), a specific eNOS protein band was
65 visualinegiatheiignadfied based.on a chemofluorescgage deteciion
method. The effect of the compounds of the formulae | and la can also
66 be inV‘ﬁ%ﬂﬂﬁWﬂéﬂ-ql?i 10 foIIovv_ing animal models_(aggpal exp_.?‘rg?ents
are performed in accordance with the German animal protection law and
the guidelines for the use of experimental animals as given by the Guide
67 for the%ﬁ?ggmgﬁﬂﬁboratory Animals of the U$Mational -fstitutes
of Health). 15 Animals and treatment (experiments B - D) ApoE and
68  eNOSzidfidisnomeikyPsEBY6J background, JacksoBBSaborato§Q Bar
Harbor, Me) are used. All animals are 10 to 12 weeks of age and weigh

63

89 2210 2Bfluoromethylphenyl 365 1.81
70 3,5-dichlorophenyl 365 1.87
71 3-trifluoromethyiphenyi 365 1.75
72 4-methylsulfonylaminophenyl 390 1.29
73 3,4-difluorcphenyl 333 1.74
74 3,5-difluorophenyl 333 1.78
75 4-tert-butyiphenyt 353 1.72
76 4-ethoxyphenyl 341 1.53
77 2-fluoropyridin-3-y! 316 1.43

78 2,5-difluorophenyl 333



Three days before surgery mice are divided into 4 groups (apoE control,
n =10 to 12; 20 apoE with test compounds, n = 10 to 12; eNOS control,
wé :017%002}62; eNOS with test compounds, n = 10 to 12) and receive

&R R%Endard rodent chow (containing 4 % of fat and 0.08¢ HEBf006/005706

‘cholesterol; in the following designated as placebo group) or a standard

rodent chow + test compound (10 &30 mg/kg/day p.o.). 25 B)

Anti-hypertensive effect in ApoE knockout mice Blood-pressure is

determined in conscious mice using a computerized tail-cuff system
Exampléisitech Systeffs, Apex, Nc). After treatment of Apofggdeficientipice aféntion
eNOS deficient mice with the test compounds the blood pressure is, |
compared to the 30 results obtained with a placebo #&Hment i (Min)
Inhibition of neointima formation and atherogenesis (femoral artery cuff)
79 WO 206dooodyearEDER2806/005706 114 After 3 849 treatrmiedf? of

ApoE deficient mice with the respective compound (10 mg/kg/day

8o  pressed hiligWrianimals are anesthetized with an ipisaperitonesy
injection of pentobarbital (60 mg/kg) followed by an intramuscular

injection of xylazin.5 (2 ma/kg) ,and a cuff is placed argund the femoral

81 artery §§’88X§\€§ﬁ Q@P&%@%%%Wﬁ Clin. Invest. 10T'{1998) 1225).
Briefly, the left femoral artery is dissected. A non- occlusive 2.0 mm

82  polyetHyieyrnelienhes-@rAE 50 tubing (inner diamef&#®.56 nih?, Oouter
diameter 0.965 mm, Becton Dickinson, Mountain View, Ca) is placed

83 arounds fhel ittty aasikaed g piace with two 7-0 sutuges The right
femoral artery is isolated 10 from the surrounding tissues but a cuff is not
placed,T; ith the respective compound is inued for 14

84 days aﬁéﬂi@%ﬂ%&&lhe animals are sacrificed. h%t aorta are taken
for determination of vascular eNOS expressions by quantitative western

85  plotting+BEHFATBRIM RSN Y hre harvested, fixed ind8fnalin dnd”
embedded in paraffin. 20 cross sections (10 pm) are cut from the cuffed

86  portiondefltivedeltrbBiteytmhvahgittery and from the corr8&8onding st&yment
of the right artery. Sections are subjected to standard hematoxyiin and

g7  €osin sioiingidvniphometric analyses are performeggsping ag iggage
analysis computer program (LeicaQWin, Leica Imaging Systems,
Cambridge, GB). For each cross section the area of the lumen, the

no.

Sample "H-NMR data of compounds of formula le (determined in Ds-DMSO):
Example 60: & (ppm) =2.65(s,4H),3.75(m,2H),4.25(m,2H),745(m, 1H), 7.5
(m, 2 H), 7.64 (d, 1 H}, 7.68 (m, 1 H), 8,34 (s, 1H).

5 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, 3H) 2.65(s5,4 H), 3.78 (m, 2 H), 422 (m, 2 H), 7.20
(t, 1H), 746 (d, 1H),7.83(m, 1 H),7.90(d, 1 H), 7.94 (m, 1 H), 8.30 (s, 1 H).

10 Determination of the biological activity
A) Activation of eNOS transcription

Activation of eNOS transcription was measured as described in detail by Li et al.,

15 "Activation of profein kinase C alpha and/or epsilon enhances transcription of the
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neointima and the media are determined. To this end, the neointima is

defined as the 20 area between the lumen and the internal elastic lamina
W(?Q?CMH!% r{l%dig is defined as thg area between the internal and the

external elastic lamina. The ratio between the area of the nebfrtffa 405706

the area of the media is expressed as the neointima/media ratio. The

results obtained in the compound g"r@)%p are compared to those obtained

in the placebo group. 25 D) Prevention of atherosclerotic plaque

formation in chronic treatment ApoE deficient mice are treated for 16

humangodathaiakpite gyidery el AR ere Mel RhamparahPRrdRE8) 630.
Briefly Sa@ifia 1Ay RagRBOyPthE ez R JBebRfixRAdN fse e s cloned,

and embedded in paraffin. Plaque formation is measured via lipid lesions
SeaueGRAL AT 1P TR 4B S R BASC A ES HApIRASIR (P SnSilgE 8gtvation

of the EhOBebMstainbyrdporatgstityiaciility eaotefdne reriRetieeell line stable
compound on vascular eNOS expression the WO 2007/000246
transfelg%ﬁ ?151

BPHEOBIG68S6 15 BTG SRRONST FeNMBIFh AR g fenanfnpound

testingTOelie wdiohtaingteth fireieomadttnttiegtotipalghgempared to those
obtained in the placebo group. D) Improvement of coronary function in

diseased ApoE deficient mice 5 Old Male wild-type C57BU6J mice
All con{Sianis WarerdigavadivstStilzfdlte tind sulthdeCirmtE e, final

C57BUGJ.bag Jackson Laboratory, Bar Harbor, Me) of 6 month
concer Al PR 5 e GPArLe O WS 2 AURHEH kS Teporter
gene edividssiontin $hgsnipsliOaB Utdasured aging aatiobard 18ciferdsaviiBsay

respective c nd = 8) and recejve for 8 weeks either i
systen o AL B oA 08 5t e BRnUIGELas or EramHctions;
Luciferesa stduckivd madetis dhoubatexspétiivempopodedvéde cogikaidal/tp.thpse
. ice are anesthetized with iu tobarhitone (100 mg/kg i.p.), and ..
B Ty T L
TIR) wabpleltethads ediunakivecfcdupmectad toenpetiosiolappaligtUE RHiglass

ics,. Erelb ich is started im iatel
sarod 518 LA ERTAISS SR, RIS BRIt
extendastrogfade maxmmitithealted IR(max) which indicates the increase of the
eNOS transcription. ECsg values of transcription induction ratios as 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 pM. Preferred compdunds, Enchjding the
compounds of examples 7, 17, 34, 64, 686, for example, exhibited ECsq values of from
about 5 uM to about 0.5 uM. More preferred compeounds, including the compounds of
examples 18, 25, 50, 52, 86, for example, exhibited ECs, values of less than about
0.5 pM.

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 celis 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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Krebs bicarbonate buffer, equilibrated with 95 % 02 and 5 % CO2 and
maintained at 37.5 C. A beveled small tube (PE 50) is passed through a
nary vein into the left ventricle and pulled through the ventricular
WO\?V%ﬁg a%@%yored in the apex by a fluted 20 end, and connected to'a F2006/005706

tip-micromanometer (Millar 1.4 French). The left atrium is cannulated

through the same pulmonary vein dddthe 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 .
compoppc L HBAfGRy il Son kel 37608 RS RIA IURSORMTSY srumAITg) 10 mM
Tris-HGopnay flowiscricalatgst e die 2fhdifflerenghbepysrnvaidaddisiecdad to a

aortic flow. All hemodynamic data are digitized at a sampling rate of
standagg g R AT SRV S S SRS e SR I R,

nitrocemﬂw%)fﬂérhtﬂ@ﬂéﬂf@@iH@/\@d;ﬁQcﬁf@Jﬂgﬁﬂé@P &%md' bi&ihﬂ%@%@g@#
emody ic data are 30 measur uring steady state, a urin
(Transghition LARRIASLE e MRS AR U R oIRsR e Bel el sfondary
antibodo(biticiod hybvsryingpeisifloafiBsstrir dandwsitioneiipeiaatt quantified
based curves, afterload is set atggp mm H%Qa@q%‘féeload is adjusted in WO

ased of 6 ETER S50 ﬁ?ﬁhg':}’ "5 mm Hg steps over a range

of 5 to 25 mm Hg. Hearts are allowed to stabilize at baseline conditions
etw ressure and voJume loading. 117, Patent claims 1. A . .
The e T e Yo D (5" R 06 o oR clseienfesfigied n the
following chrosmal fomei€ K Didi@HBe dmd s GH2 e rmbd iaia ot s dhnse with the
Germafrfoarﬂhongpgrol}lglcﬁ‘grq Ig\}usat?\%ﬂmeéj éBsH‘eﬁiﬁé‘% Hﬁté use of experimental animals
as given by the Guide for the Care and Use of Laboratory Animals of the US Nationai

Institutes of Health).
Animals and treatment (experimenis B - D}

ApoE and eNOS deficient mice (C57BL/6J background, Jackson Laboratory, Bar
Harbor, Me) are used. All animals 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;
apokE 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 piacebo treatment.

C) inhibition of neointima formation and atherogenesis (femoral artery cuff)
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10 Het is a pyridinediyl or thiazolediyl group which can all be substituted

by one or more identical or different substituents R5; X is a direct bond;
WG’L; {I% annngZ, together with the N-CO group which carries them, form a

saturated or unsaturated, monocyclic 4-membered to 7-men?6:é'?@87l’?ﬂﬁ005706

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

group, can contain one further hetetd4ing member chosen from NR12, 0

and 5, wherein the ring formed by R1 and R2 and the 20 N-CO group

which carries them can be substituted by one or more identical or

different substituents R8; RR is phenyl which can be substituted by one

After 3ddparedeeriitaforshifcrRmcisHp st DifNENSsBSARREBIRBbuUN (10
halogen, (C1-C4)-alkyl, (Cj-C4)-alkyloxy- Cl;Cﬁ; 5 alkyl-, )
mg/kg/dey. BIBSRRYISX T IMENAUMBIE AIBIAGRABNAGH St dnftanaiiioneal

injecticH@NpetfobatbAHYBISHGRED, (dIiGkéd- Bl daMiB@muscular injection of xylazin
di((C1-Ca)-alkyl)amino, CONH2, ON, CF3 and (CrC4)-alkyl-SOr; R5 is
(2 mo/kghapf foHhAdRRetereULikG insr Ry aedessies iRdiprol et al.

(J Clin((rk-840-alky| @ed ex 0242 BriefgsenciiemEranh(arted) s ids e btbtanynon-

oesos A L e . B B el B a0 50
outer ditaiteesti0. & miniBetich Diekissopy idbieeiyingieew veughprckd beound
e B B e R e R e 2 e
from thef slaimeriding 8sshesbufreuff is not placed. Treatment with the respective
compotifd € G STRRIEr YRR, TGRSR ERER 48 sacros
The acttiBa(@- phiemy lfoyrdbteBryinptapy bfthamtokpheN OGS exeressions by quantitative
western blotting. Both femoral arteries are harvested, fixed in formalin and embedded
in parafiin. 20 cross sections (10 gm) are cut from the cuffed portion of the left
femoral artery and from the corresponding segment of the right artery. Sections are
subjected to standard hematoxyiin and eosin staining. Morphometric analyses are
performed using an image analysis computer program (LeicaQWin, Leica Imaging
Systems, Cambridge, GB). For each cross section the area of the lumen, the
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 necintima 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 aoriic arch to diaphragm) and is anatyzed by oil red O staining. For
quantifying the effect of the respective compound on vascular eNOS expression the



10

15

20

25

30

1-(3-(6-(2-fluorophenyl)pyridin-3-Yl)ProPYI)PYrrolidin-2-one,
1-(3-(6-(2-fluorophenyl)pyridin-3-yl)propyl)piperidine-2,6-dione,

-(3-(6-(2-fluorophenYI)Pyridin-3-yl)propyl)azepan-2-one, 20
Woj124@?%2)-(%;(:uorophenyl)pyridin-\’:’»-yl)propy()thiomorpholin-:%-orlfg,T /EP2006/005706

4-(3-(6-(4-f|uorophenyi)pyridin-3-yl§propyi)thiomorpholin-3-one,
4-(3-(6-(2-fluorophenyi)pyridin-3-yl ﬂ%pyl)thiomorpholin-3-one,
1-(3-(6-(2-fluorophenyl)pyridin-3-yl)propyl)pyrrolidine-2,5-dione,

A -(3-(6-(2-fluorophenYOPyrid in-3-yl)p Dthiazolidine-2,4-dione, 25
femoralaie RNy T A oLgR 3576 6 RESEGRE n the compound
group drdSdmphitbtophesy itadiedivlthepidbwiding2,5-dione,
3-(3-(6-(4-fluorophenyl)pyridin-3-yi)propyl)imidazoiidine-2,4-dione,
1-(3-(6-(4 fluorophenyl)pyridin-3-yl)propyl)azetidin-2-one,

D)  In(3doethdhiasdpbemymyfidiotdryiP dipyhieip b defivefmice
1-(3-(6-(4-fluorophenyl)pyridin-3-yi)propyi)azepan-2-one,
4-(3-(6-(2-fluorophenyi)pyridin-3-yl)propyl)-4H-[1,4]thiazin-3-one,

Old Make(&l6-{pbLotnBiony ypyeeE (GCBadmRiye) Witlaa dbrdbhk -2 dzdeddg, 4k apoE

. 1-(3-(6-(4- henyl idinz3-yl Dpiperidine-2,6-dj
defcier] (38 e RIOBR G PR o oD A Sl ok iper. Me) of 6
month &f (@gE5aBdfiweighimengipr BBng3ayd pregpy athédnseomsnts. Mice are divided
. 1-(3-(67(4- henylpyridin-3-v\Propyl)-if H-pyridin:2-one, 5...
o3 TR LT TP SR LRIEAA A B compouns,
n = 8) dnPrésdidl dor Goiverddpsititin 3 stang@rthybilspe ddowomeiaining 4 % of fat
(o 6Lo] e v
ana 0 A S RN USRI compounc o
mgmg/@a@zp(m.wmm@mmﬁngg-wammmpmmmc_mg(kg i.p.),
-(2-(6=(2- - thy! _2.A- ,
o R RS
aorta isicaniuigied widsiennentadol 2 neafuoleampaiptisidiiiece, Satbse,
Electroni¢d; Er&folgrentieR%hDY YRl ¥ QR I NIMEIS Sy S Constant 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 smali 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 tc the w‘orking
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



1-(2-(6-(4-fluorophenyl)pyridin-3-yioxy)ethyl)pyrrolidine 2,5-dione, 15
1-(2-(6-(4-fluorophenyl)pyridin-3-yloxy)ethyl)-1 H-pyridin-2-one,
% % % 0(?44_f|uorophenyl)th iazol-2-yiamino)ethyi)imidazoiidin-2-gne E’PZG{)GI{}{)S”!OG
P (HC ﬁuorophenyl)pyrldln 3-yloxy)ethy!)imidazolidine-2, 4516
3-(3-(6-(4-fluorophenyl)pyridin-3-yi) ropyl) -5,
5-dimethylimidazolidine-2,4-dione, @3 (6-(4-fluoroph
enyQPyddin-3-yl)propyl)oxazolidin-2-one, 20

1-(2-(6-(3-chloro-4- quorophenggpyrldm -3- oxy ethyl)pyrrolidine-2,5-dion
5 mm Iég sieps over a range of 5 o 25 mm Hg s are allowed io stabilize at

baselink GotftifoASHefivasopprA g ighe Forlsod eiaiRyreiidine-2,5-dione,
1-(2-(6-(3-tdfluoromethoxyphenyl)py(din-3-yloxy)ethyi)pyrrolid
ine-2,5-dione,
1-(2-(6-(2-trifluoromethoxyphenyi)pyridin-3-yloxy)ethyl)pyrrolidine-2,5-dio
ne, 1-(2-(6-(4-trifluoromethoxyphenyl)pyridin-3-yloxy)ethyl)pyrrolid
ine-2,5-dione, 25
1-(2-(6-(2,3-dichlorophenyl)pyridin-3-yloxy)ethyi)pyrroiidine-2, 5-dione,
1-(2-(6-(2, 4-difluorophenyi)pyridin-3-yloxy)ethyl)pyrrolidine-2,5-dione,
1-(2-(6-(3,4-dimethoxyphenyl)pyridi n-3-yloxy)ethyl)pyrrolidine-2,5-dione,
1-(2-(6-(4-cyanophenyl)pyridin-3-yloxy)ethyi)pyrrolidine-2,5-dione,
1-(2-(6-(3-cyanophenyl)py6din-3-ytoxy)ethyl)pyrrolidi ne-2, 5-di one, 30
1-(2-(6-(2-trifluoromethylphenyl)pyridin-3-yloxy)ethyl)pyrrolidin
e-2,5-dione, 1-(2-(6-(4-trifl uoromethyl
phenyl)pyridin-3-yloxy)ethyl)pyrrolidin e-2,5-dione,
1-(2-(6-(3,5-dichlorophenyl)pyridin-3-yloxy)ethyi)pyrrolidine 2,5-dione,
120
1-(2-(6-(3-tdfiuoromethylphenyl)pyridin-3-yloxy)ethyl)pyrrolidine-2,5-dion
e, 1-(2-(6-(3,4-difluorophenyl)pyridin-3-yloxy)ethyl)pyrroiidine 2,5-dione,
1-(2-(6-(3,5-difiuorophenyl)pyridin-3-yioxy)ethyi)pyrroiidine 2,5-dione,
1-(2-(6-(4-tart-butylphenyl)pyridin-3-yloxy)ethyl)pyrrolidine-2, 5-dione, 5
1-(2-(6-(4-ethoxyphenyl)pyridin-3-yloxy)ethyl)pyrrolidine-2,5-dione,
1-(2-(6-(2,5-difiuorophenyl)pyridin-3-yloxy)ethyl)pyrroiidine-2,5-dione,
1-(2-(6-(4-dimethylaminophenyl)pyridin-3-yioxy)ethyl)pyrrolidine-2,5-dion
e, 1 (2-(6-(4 -
loom-2-methylphenyi)pyridin-3-yloxy)ethyi)pyrrolidine-2,5-dione, and
1-(2-(6-(4-fluoro-3-methylphenyi)pyridin-3-yloxy)ethyi)pyrrolidine-2,5-dion
e, 10 or a physiologically acceptable salt thereof.
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4. A process for the preparation of a compound as claimed in any of
claims 1 to 3, or a physiologically acceptable salt thereof, in which A is
Y-CH2-CH2- (compound of formula ib), comprising reacting a compound
of the formula IV and a compound of the 15 formulaV,O L~RV O
R30x~Hat H R R3" NHet~Y~ N R4z IV Ib wherein Het, X, Y, R’, R2
and R3 are defined as in claims 1 to 3 and, in addition, any 20 functional
groups can be present in protected form or in the form of precursor

PateghQigs and L' is a nucleophilically substitutable leaving group. 5. A
compound as claimed in any of claims | to 3, or a physiologically
acceptable salt thereof, for use as a pharmaceutical. 25 121 6. A

1. Apherpoaseofitie omplssition, comprising an effective dose of at least one
compound as claimed in any of claims 1 to 3 and/or a physiologically
acceptable salt thereof, and a pharmaceutically acceptable carrier. 5 7.
The use of a compoynd as claimed in any of claims | to 3, or a
physiokegicalli.acceptalle salt thereof, for the manufacture of a
métlicameiat for thle tre&tment of ¢ardiovascular diseases, stable or
unstable angina péctoris, coronary heart disease, coronary artery
disease, Prinzmetal angina, acute coronary syndrome, cardiac
insufficiency, heart failure, myocardial infarction, stroke, thrombosis,

in whieripheral artery 10 occlusive disease, endothelial dysfunction,

A is SISLOSEIEroRlS, [eplepaels, fadplael, AaMAAGAIIRNAL ChndlPRERIS 1Bk
gssen%a?ﬁ‘yperfen& A, pulmonary hypertension, secondary

NH aypriehshsied-snibggtuBi8fbertension, chronic glomerulonepbhritis,
erectile dysfunction, ventricular arrhythmia, diabetes, diabetes

complications, nephropaghy, retinopathy, angiogenesis, asthma
Het BB RN ST I A e M T P Pt Sl s SEmore
identeatrigtétianemarygitrtmBAce or a restricted

X is & direct bond;

r' and R*, together with the N-CO group which cartes them, form a safurated or
unsaturated, monocyclic 4-membered fo 7-membered ring which, in addition to the
ring nitrogen atom being part of the N-CO group, can confain one further hetero ring
mamber chosen from NR™, © 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 o
different substituents RY;

R? is phenyl which can be substituted by one or more idenficat or different
substituents which are chosen from halogen, (C+-Ca)-alkyl, (C1-Ca)-alkyloxy-{Cs-Cop-
alkyl-, (C+-Ca)-alkyloxy which can be substituted by one or more fluorine atoms, (G-
Ca)-alkylmercapto, (C1-Ca)-alkylaming, di((C+-Ca)-alkyljamino, CONH,, CN, CF3 and
{C1-Cy)-alkyt-502;

=% is chosen from halogen, (C-Ca)-alkyl and CFs;
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ability to learn, or for the lowering of cardiovascular risk of
postmenopausal women or after intake of contraceptives.

118

R?® is chosen from (C+-Cy)-alkyl and oxo;

12 is chosen from H and (G-Ca)-alkyi-;

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

a physiologically acceptable salt thereof.

2. A compound as claimed in claim 1, in which Het is a pyridinediyl group which can

be substituted by one or rore identical or different substituents R®;
or a physiologically acceptable salt thereof,

3. A compound as claimed in any of claims 1 and 2, chosen from
1-(3-{6-{2-Tluorophenyl)pyridin-3-yhpropyl)-1H-pyridin-2-one,
1 »(3—(6-(2—ﬁu0mphenyi)pyridin—yt)propy!)piperidin-z-one,
4(3-(6-phenylpyridin-3-yl)propyl)thiomorphalin-3-one,
1-{3-(6~ (2-flucrophenyl)pyridin-3-yl)propyi)pyrrolidin-Z-one,
1-(3-(8-(2-fluorophenyl)pyridin- -3-yljpropyhpiperidine-2,6-dione,
1-(3-(6-(2-fluorophenyl)pyridin-3-yl)propylyazepan-2-one,
4~(3-{B-(2-chlorophenyl Jpyridin-3-y)propyljthiomorpholin-3-one,
A-{3-{6~{4-fluorophenylpyridin-3-y)propyhihiomorphelin-3-one,
4-{3-(8-(2-fluorophenyhpyridin-3-yljpropyl)thiomorpholin-3-one,
1~(3—(6-(2—ﬁuorophenyi)pyridin-?:-yi)propyl)pyrrolidine—?,f‘;—dione,
3-(3-(6-(2-ﬂuomphenyl)pyridin—3—y!}propyi)thiazoﬁdine~2,4~dicme,
1-(3-{6-(4-fluorophenyl)pyridin-3-yhjpropyl)pyrroiidin-2-one,
1~{3-{6-(4-fluorophenyl)pyridin-3-ylypropyl)pyrrotid ine-2,5-dione,
3-{3-(6-(4-fluorophenyl)pyridin-3-yl)propyhimidazolidine-2,4-dione,
1=~{3-(6-(4- fluorophenylpyridin-3-ylhpropyl)azetidin-2-one,
1-{3-(6-{4-fluoropheny!jpyridin-3-y)propyhpiperidin-2-one,
1-(3-{B-(4-filuorophenyl)pyridin-3-yl)propyl)azepan-2-ane,
4-{3-{6-(2 2-fuorophenyl)pyridin-3-yhpropyl)-4H-{1,4}thiazin-3-one,
33~ 6~(2-flucrophenyl)pyridin-3-yljpropylimidazolidine-2 4-dione,
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1 -(3-(6—(4~ﬂuorophenyi)pyriciin»S-yi)propyI)piperidine—z,S-diar;e,
3-(3~(6-(4-—ﬂuorophenyl)pyridinw?:-yl)propyl)thiazolidina~2,4—déone,
1~(3-(6-(2-fluorophenylpyridin-3-yhpropyljazetidin-2-one,
1~(3-(6-{4-fiuorophenyhpyridin-3-yl)propyl)-1H-pyridin-2-ohe,
d‘i--(’é‘:—(6--(4-ﬂuaroph:a-'myl}pyriciin—3~y§)prz:»;:)yi)«éﬂfH—[‘l Althiazin-3-one,
’i-(2-(6-(2—ﬁu<::rophenyi)pyridin—(%—ylsxy)ethyi)piperidin—2~0ne,
1-{2~{6-{2-fluorophenyl)pyridin-3-yloxyjethyl Yazetidin-2-one,
'1-(2-(6~(2~ﬂuomphenyi)pyridinw?:wytoxy)ethyﬁ)pyrroiidina—z,s-dione,
3—(2—{4—(4—ﬂuompheny!)thiazoi—.?—ytamﬁno)e’chyi)imidazoﬁciine-z;#dione,
3-(2-(6-(2-flucrophenyl)pyridin-3-yloxy)ethyt Yimidazolidine-2,4-dione,
1-(2—{5-(2—ﬁuoraphenyl)pyridin-z—ylcxy)athyl)pyrrcaiidin-z-one,

1 -(2—(4~(4~ﬂuorophenyi)thiazol~2~yiamino)ethy!)pyrroiidinwz,ﬁ-cﬁone;
1-(2-(6-(4-flucrophenyl) pyridin-3-yloxy)ethylpyrrole-2,5-dione,
{~(2-(6-(4-fluorophenyl)pyridin-3-yioxy)ethyljpyrroli dine-2,5-dions,
1-(2-(6-{4-Tluorophenyl)pyridin-3-yloxy)ethyl)-1 H-pyridin-2-one,
1-(2-(4~(4-fluorophenyl)thiazol -2-yiarmino)ethyl)imidazolidin-2-one,
3—(2—(&(4—ﬂumrophenyi)pyﬁdin-3~yioxy}ethy1}imidazoﬁdinen2,4~dione,
3—(3-{8—(4—ﬂuamphenyi)pyridin-3-yi)pm;:yl)ws,S-dimeﬁnylimidazoiidin&~2,4—dione,
3-(3-(6-(4-fluoroph enylipyridin-3-yl)propyl)oxazolidin-2-one,

1 -(2—(6-(3-ch10m-4—ﬂuorophenyi)pyridin—3~yloxy)eﬂ'tyi)pyrroiidine—z,S»dicme,
1 -a(z—(f:‘.—(s,zi,5~triﬂuompheny])pyridin-3-yioxy)ethyl)pyrmiidine-.?.,S-dione,

' ‘I-(2-{6«(3—triﬁuorcmethoxyphenyi)pyridin-3-ylcxy)ethyi)pyrroltdina—2,5-dicme,

1-(2-(8-(2-trifluoromethoxyphenyl Ypyridin-3-yloxy)ethylpyrrolidine-2,5-dione,
1«-(2—(6-(4»&?‘5!uoromethoxyphenyI)pyf‘idin—?wyloxy)ethyE}pyrroiidine~2,5—dione,
1 -(2—{6~(2,3—dichiomphenyl)pyridin-3—yloxy)ethyi)pyrroiidine-z,5-diane,
?—(2—(6—(2,&diftuompheﬂyi)pyridin-?aaylcnxy)eﬂ'lyi)pyrro!iciine-.?ﬁ—diona,

1 -(2-(6—(3,4—dimethoxyphenyl)pyridin—B—y!oxy)ethyl)pyrmiidine-2,5~dione,
‘1-(2~(6—(4-cyan0phenyE)pyridin—S-yiQxy)eﬂ'tyl)pynolidine—2,5~dione,
1-(2—(6-(3-cyanophany!)pyridin-s-yiaxy)ethy!)pyrroiidine&,S—Ciione,

1 ~(2w(6-(.‘2-‘cr'rﬂuor0methylpheny[}pyridiﬁ-B-yloxy)ethyi)pyrmlidine—2,5—dione,
1~-(2-(6-(4-trif] woromethylphenyl)pyridin-3-yloxy)ethyl)pyrrolidine-2,5-dione,

1 —(2—(6-(3,5—dichior0pheny[)pyridin-s-yioxy)ethyl)pyrrolEdine-»z,5-dione,
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*I-(2-(6—(3—triﬂuoromethylphenyi)pyrid‘mvs-yloxy}e’chyl)pyrroﬁdine-z,5~dione.
1-(2-{(6-(3 Miﬂuorophenyl)pyridin«3«y§0xy)@thyl)pyrrofidine—?i 5-dions,
1-(2-(6-(3, S-drﬂuoropheny!)pyndm-3~y]oxy)ethyi}pyrroitdlne-2 S-dione,
w(zn(a—(ziu“teﬁ-butyiphenyi)pyndin~3-y oxy)athyl)pyrrolidine-2,5-dione,
'i-(2-(6~{4—eth0xypheny§)pyradm~3—yloxy)ethyl)pyrrohdme~2 5-dione,
1-»(2~(8-(2,5-cﬁﬂuorophenyi)pyﬁdin-a—yloxy)ethyl)pyrmﬁdine—z,S—dione,
1 -(2-(6—(4~dimethyiaminopheny‘i)pyridin—3~yloxy)sthyl)pyrreiidine—2,5~diona,
1-(2-{_6—(4—ﬁucr0~2-methylphenyi)pyﬁdin-s-ylaxy)ethyi}pyrrolidine—z,S-diane, and
1_(2-(6-(4-ﬂuoro»?:—methylphenyl)pyridin%myloxy)ethyl)pyrrc:-liciine—-E,&dione,
ar a physiologically acceptable salt thereof,

4. A process for the preparation of a compotnd as claimed in any of claims 1 1o 3, or
a physiologically acceptable salt thareof, in which A is -Y-CHp-CHe- (cmmpound of
formula tb), comprising reacting a compound of the formula IV and a compound of the

formula ¥V,
O
| o O
R
X LY X Y
R \Het'f ~y - R \Het’/ \/\IE»I)J\R‘{
RZ
v
Ib

wherein Het, X, Y, R, R? and R® are defined as in claims 1 to 3 and, in addition, any
functional groups can be present in protecied form or in the form of precursor groups,
and L' is a nucieophilically substitutable leaving group.

5. A compound as claimed in any of claims 1 1o 3, or a physiologically acceptable salt

thereof, for use as a pharmaceutical.
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6. A pharmaceutical composition, comprising an effective dose of ai least one
compound as claimed in any of claims 110 3 and/or a physiologically acceptable salt
thereof, and a pharmaceutically acceptable carrier.

7. The use of a compound as claimed in any of claims 1 to 3, or a physiclogically
acceptable sali 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 anging, acute coronary syndrome, cardiac
insufficiency, heart failure, myocardial infarction, stroke, thrombosis, peripheral artery
acclusive disease, endothalial dysfunction, atherosclerosis, restenosis, endothel
damage after PTCA, hypertension, essenfial hypertension, pulmonary hypertension,
sscondary hypertension, renovascular hyperiension, chronic glomerulonephritis,
erectile dysfunction, ventricutar arrhythmia, diabetes, diabstes 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 confraceptives.



