23 FEB 2004 Substituted 2-thio-3, 5-dicyano-4-aryl-6-am nopyridines) apdy o
their use The present invention relates to substituted

2-thi o- 3, 5-di cyano-4-aryl -6-am no- pyridines, to a process for their
preparation and to their use as active conpounds for nedicanents. The
present invention furthernore provides the use of

adenosi ne-receptor-sel ective ligands for the prophylaxis and/or treatnent
of various gj, adeni ne and
D-ri bose, iS5 a ivity, in
particul ar under cell-damagi ng conditions with |imted oxygen and
substrate supply, such as, for exanple, in the case of ischema in various
organs (for exanple heart and brain). Adenosine is formed intracellularly
as an inter di ate duri radat | on of ine 5 -no hosphat e
(AVP) and S° 38HESA HEYE ‘%&Pé’t ﬁge% ucoubstitugd ggﬂmr”_gﬁ a0 & B0 |, in
whi ch gase pgsmﬁﬁéss t&8 p?odaesrfm@ﬁ‘el{mgaéti@é&ﬁm&ﬁm% ngﬁawe%ﬁ“l;ﬂohﬁcfsr fobY

bi nding to Specific receptors nor moxi ¢ conaltlons
concentr at i medighmentse adenosine in the extracellular space is very |ow.
However, under ischem c or hypoxic conditions, the extracellul ar
concentration of adenosine in the affected organs is increased

dramati cal | for at aden05|n inhibhits

pl at el et deg?%ﬁggtgﬁlgnﬁlg%ﬂ %nnfé?tgg@%%retpﬁo‘?ég@a ussﬁpglzvelfmc?"feﬁrgc ré??z‘?"?v?/essel s
of the hearliganGsférae ﬁﬁfpﬁ lakis a8@lo% tRAtmidh€ o Rdiohis disBfdRrs. ON the rel ease of
neurotransmtters and Yynphocyte differentiation. The aimof these

acti ol of adenosine |s to i ncrease the oxygen supply of the affected

d/ t d t I f. th d dj ust
he- mat abol ~aseive; ALSErbatfe (5 Ehge ot Ut int AR 5 1ot b PoeehiuRhept chom o

or hypoxic hé?u(i)rigj'cEFl-%ﬁﬁectﬁre?’adfﬁﬁyzQpﬂaaﬂ%umemﬂﬁlt '091'1‘ dQlfn Ag;ggn&ghﬂ&mﬁv di at ed
via specific receptors. To date;, subtypes A 1, A3 are known.
The act i onslimfted hemnaﬁddrsobstmee slm@é)ptsmlsasafcs mmpw, etlthei caber afwtiendiaid y by

t he messenger. cAMP. I n_the cée] § %5&’ bi.ndi ng of adenosine to the A2a or
A2b recept oYaémuPﬂEgal“ﬁﬁoéEW f gfart )i ncreased via activation of the
menbr pe- bond adenyl ate cycl ase, whereas binding of adenosine to Al or A3

receptors results in a decrease of the intracellular cAMP concentration via
i nhi bi tion Adénoathenig| ﬁmaeat)imttmﬁulaﬂgcasraﬁ ngetedidnie duriugnhé alegradation of

" Adenosi ne-rgece tor sel ec Ii "oar ubst ances which bjnd
sel ecti vel y24EROERR SoTHGRIP o g@g?’ifmahg’aaﬁf@%@PWé’c)’sé@E%t g‘fts“ RURE ei t her
m mi cking tRGa84 igdfm Ghe aéiﬁ”?ﬁ'@ﬁ‘lcﬁ ROR! R %ﬁ%'lﬁhﬁ&é’ﬁk@'sﬁﬁ%ﬁhﬁ& bi S
action (adenosine antagonists) According to thelr receptor selectivity,
adenosi ne- reeneqtamsmstedr dythinding togspedisiceedeptoes. di vi ded i nt o different

cat eg d’)l es, for exanple ligands which bind selectively to the Al or A2
recepf rs of adenosine and in the case of the latter also, for exanple,

Ao possi byarIReERE ook B kARG of By AR AETRARE BxPlocBiEr 0 17

plurality ofpasaifstyepeiovalHoweveragiried schemicadizpoxis ,coﬁdalnoﬁsganabﬁrdcbmﬂmds

whi ch bind selectively to the Al and the
concentration of adenosine in the affected organs is increased dramatically. Thus, it is

known, for example, that adenosine inhibits platelet degradation and increases the
25 blood supply to the coronary vessels of the heart. Furthermore, it acts on the heart

rate, on the release of neurotransmitters and on lymphocyte differentiation.

The aim of these actions of adenosine is to increase the oxygen supply of the affected
organs and/or to reduce the metabolism of these organs in order to adjust the
30 metabolism of the organ to the blood supply of the organ under ischemic or hypoxic

conditions.



A2, but not to the A3 receptors of adenosine. The abovenenti oned rec?ei)fE)B 2004

selectivity can be determ ned by the effect of the substances on cell

| i nes which, after stable transfection with the correspondi ng CcDNA,

express the receptor subtypes in questi-gn (see the publication ME. d ah,

H Ren, J. Gstrowski, K A Jacobson, GL. Stiles, "d oning, expression, and

characterization of the uni que bovine Al adenosine receptor. St udi es on the

i gand bi | S|te site-directe nuta enesi s Bi ol 267

(1962) pagel B 6t pderbiing i R FO v BGTR regitorss Toafast Sabiymey A1

i ncor por at eﬂZszAMﬁé&lcPA3 8 Rh&RE EThe Q@?Fon?f)f ﬁﬁfse denbifie ?é&gkcﬁ‘?ﬁfesmgﬁiaéﬁ(:h

cell lines can be nonitored by biochem cal neasurenent t he

| nt racel | ullatrammlygtmtheMSdrgeecAhﬁ’ fruthei casd oftthe KiddingbHddenosdnStdthB 2004
Hessli/&g gl er Owran, B. Kull, B.B. Fredholm MJ. Lohse,

Corrpar at i VAZhRES 5%@@1’& thﬁuﬁaﬁceala&ao%w? peiersesnd ¥iapegtpagon of the

characteri [ c rs CHO. ce unyn

Schm g&ebeﬁgéxlﬂ%}gﬁ% é’har E'1 %’?@%ﬁ Rﬁ%é{f? %ﬁé% 'if gder{(ﬁgledl séal‘losoﬁr‘g?

whi ch i s heeedpyork wkdutts i B%Eﬁ@i@éﬁﬁe bitrateNuled cARPescHaEYatiohNRa inhibition
"adenosi ne-receptor-specific" ligands known fromthe prior art are mainly

der| vat i vesoftsdensdateeyelaseur al adenosi ne (S.-A. Poul sen and R J. Quinn,
"Adenosi ne receptors: new opportunities for future drugs” in Bi oorgani c
and Medicinal Chemistry 6 (1998) pages 619-641). However, nost of the

adenosi ne | Aganfisg ko e 1?¢Jn‘i’i3hth§d8{dsﬁl'é r%e{ptrﬂas\éﬁc&ﬂ? hghﬁﬁdvﬁé‘tsﬁgﬁaﬁééé‘t

their action is not really receptor- specl elr activity 1's less
than Khat ofhidabindaeleztieclpss nse or mbieadubtyipey ofihe adaivsine recpyorvahis éitter vi t y
after oral adm nistration. Thus, because of the djsadvantages . nentioned
above, theymHRigking; they agiiny of sdanqsie éadsepiing Meanisishrqsoblesking) its jastipw an
obj ect of t(lgg no?ﬂng%aggmsﬁxem' on to find or provide conpounds which have
a wi de therapeutic rafge afid can serve as active conpounds for the

prophyl axis and/or treatnent of various diseases. In particular, it is an
object of the present invention to find or provide substances which

pref er abl y AecordiBg 40| heis rerspios selsetbyitys @dé@qsnnﬁerevqu%rrﬁ@éecam lm@d%m bl e for

t he ophy Lrent f varl di,sond r

i soror s o APRE i XiRErshL ERPATRG, R siRbl Tardius Sl Bing: B8 454

i nf | ammat ory1 e AQrre&dptors bﬁbden@@ﬂl’etah@ ﬁﬁ{HeYCaé’é 60thel ARk dRbSfoplexidiplelibogeni t al
system the resgl ratory tract, the central nervous system the diabetes

(in particuvbieh bingosslessivelyl ﬂo|thg§2amdh@&2@emcepmrs iof adcnqmehélsmpmtbde of the
t t 1o f d d
Pving a ninedslen? rideplordteatin Vil R BReh G5 LR BRiRl R Spiimesidand 92

Accor di ngl YadehdindPFeRER0Es, 6y SR hrg%d%t\@ﬁlcﬁ %ﬁpgme'mm? of thehg1 asaekeal
fornula (1) 2 3 FEB 2004° 4 in which : Rl, R2, R3 are identical or different

and |2ﬂjepenﬁ%rh0tyofdbtbmé3amtmsOEla@ngsn@ct ed fromthe group of the
foll ow ng substituents: hydrogen; hydroxyl; optionally substituted (C 3
-C g)-alkyl; optionally substituted (CG-ClO)-aryI ; -

The abovementioned receptor selectivity can be determined by the effect of the
substances on cell lines which, after stable transfection with the corresponding
c¢DNA, express the receptor subtypes in question (see the publication M.E. Olah,
25 H. Ren, J. Ostrowski, K.A.Jacobson, G.L. Stiles, “Cloning, expression, and
characterization of the unique bovine Al adenosine receptor. Studies on the ligand
binding site by site-directed mutagenesis.” in J. Biol. Chem. 267 (1992) pages 10764-
10770, the disclosure of which is hereby fully incorporated by way of reference).

30 The effect of the substances on such cell lines can be monitored by biochemical

measurement of the intracellular messenger cAMP (see the publication K.N. Klotz,



optionally substituted (ClL -C8)-al koxy; -0 (CH2)n-CH=CH2 where n :2(3%) éL
2; halogen; nitro; <cyano; -C(O-R5; -C(O-NR6R7; -NR6R7; -NR6- &
-0 C(O-R8; -SM2-NR6R7; and -NR6-SO2R8, where: R5 denotes: hydrogen; 2
FEB 2004 5 or hydroxyl; optionally ssubstituted (Cl-C8)-alkyl;
optionally substituted (C3-C7)-cycloal kyl; optionally substituted
(C1-C8)-al koxy; optionally substituted (C6-C | o0)-aryl; opt ionally

substituted C10) x -O (CH (C6-.Cla where n = 1, 2
or 3, \Aherejgl'ﬁcg c?d% E’E‘F | ngi‘Bn%y I‘fr‘h‘sedeﬁaP)rF dj aksfehtlomqag
atons to opé m 7, 5- to
7- menber ed s%?gﬁéﬁg‘ééor u?}ésdz;{)ﬁdo %gnq%egtdgﬁ%sgéég]l% éﬁ!\%sulﬁ%pf or Chaﬁ%t lo?ray be
nono- or pobfysubgz mrausfededm@pmmngcmp et iin Nﬁlr@ﬁe&hnﬁm@b@%@' Wyeh,
substituted )é i -C 8% al kg nitro;, cyano; hydroxyl; optionally

subst i t ut edPha@maceb) 357 y(1998) pagys {6} - the) discloswg, ofr whishr égresehyt Sully
optionally substitu ered heteroaryl having up to 3

het er atom]W?@mtﬁigbwaﬁB}@S?@? ing of N, 0 and S, 23FEB2DU& 6 where the

het erocycl e and the heteroaryl ring may each optionally be

Ak
3

The “adenosine-receptor-specific” ligands known from the prior art are mainly
derivatives based on natural adenosine (S.-A. Poulsen and R.J. Quinn, “Adenosine
receptors: new opportunities for future drugs" in Bioorganic and Medicinal
10 Chemistry 6 (1998) pages 619-641). However, most of the adenosine ligands known
from the prior art have the disadvantage that their action is not really receptor-
spectfic, that their activity is less than that of natural adenosine or that they have only
very weak activity after oral administration. Thus, because of the disadvantages
mentioned above, they are mainly only used for experimental purposes.
15
It 1s now an object of the following invention to find or provide compounds which
have a wide therapeutic range and can serve as active compounds for the prophylaxis

and/or treatment of various diseases.

20 In particular, it is an object of the present invention to find or provide substances
which preferably act as adenosine-receptor-selective ligands and are suitable for the
prophy;laxis and/or treatment of various disorders, in particular disorders of the
cardiovascular system (cardiovascular disorders) or inflammatory disorders, but
additionally also disorders of the urogenital system, the respiratory tract, the central

25 nervous system, the diabetes (in particular diabetes mellitus) and cancer.

It is a further object of the present invention to find or provide adenosine-receptor-

selective ligands having a high specificity of action for the abovementioned purposes.

30 Accordingly, the present invention relates to compounds of the general formula (I)



fused via two adjacent ring atoms to optionally substituted (C6-ClOp-3 grpydpns
or optionally substituted (C4-C7)-cycl oal kyl, and R6 and R7 are
identical or different and represent hydrogen, optionally substituted

(G -Cs)-alkyl; optionally substituted-(4C6-Cl 0)-aryl; or represent
optionally substituted 5- to 6-nmenbered heteroaryl having up to 3

het eroatons fromthe group consisting of N, O and S or R6 and R7 toget her
with the nitrogen atomto which they arg optionally attached forma 5- to
7-menbered saturated or unsaturaRed erocycle having up to 3 heteroatons
fromthe group consisting of N, O which for its part may optionally
be nono- or polysubstituted by i cal or different substituents from

t he group consisting of an oxo groufy (=O; halogen; (G -C8)-alkyl; nitro;
cyano; hydroxyl; (C6-CJo)-anygt. (@NCg) al kq7q)<y, and 2 3 FEB 2004 7
and R8 represents hydroxyl; NR6R} R6 and are as defined above;
optionally substituted (Cl-C8)-al Wyl ;. (CJR4C8) al koxy; optionally
substituted (C6-do)-aryl; (KN ary8oxy; or -O (CH2)"-[(C6-C10)-aryl]
where n = 1, 2 or 3, R4 represents straight-chain or branched (Cl-C8)-al kyl
or (C2-C8)-glysgeyt which are optionally nono- or pol ysubstituted by

hydr oxyl ; hal ogen; cyano; -C(O-R5 where R5 is as defined above;
-C(O-NR6R7 where R6 and R7 are as defined above;

R', R% R’ are identical or different and independently of one another are selected
5 from the group of the following substituents:
hydrogen;
hydroxyl;
optionally substituted (C;-Cg)-alkyl;
optionally substituted (Cg-Cjg)-aryl;

10 optionally substituted (C,-Cg)-alkoxy;
-0-(CH;),-CH=CH; wheren=0, 1 or 2;
halogen;
nitro;
cyano;

15 -C(0)-R%;

-C(O)-NR°R’;
- -NRGRT;

-NR®-C(0)-R%;

-0-C(0)-R?;

20 -S0;-NR’R’; and
-NR®-SO;R?,

where:

25 R’ denotes:
hydrogen;



-NR6R7 where R6 and R7 are as defined above; -NR6-C(O -R38 where R62angt
are as defined above; -S02-NR6R7 where R6 and R7 are as defined above;

- NR6- S02- R8 where R6 and R8 are as defined above; -C(O-(CH2)"-C(O-R8
where n = 0 to 2 and R8 is as defined alBove; (C -Cs)-al koxy; optionally
substituted (C6-Clo)-aryloxy; optionally substituted 5- to 6-nenbered
heteroaryl having up to 3 heteroatons fromthe group consisting of N, O
‘and S; optionally subﬁté#)ui;ted (C6-Cl0)-aryl; or by a 5- to 7-nenbered
saturated or unsat ur atedoh erocycle having up to 3 heteroatons fromthe
group consisting of Nypidnamdsubsihit&d(d,A0)lali§y1part may optional ly be nono-
or pol ysubstituted by ‘identical or different” substituents 2 3 FEB 2001 8
fromthe group consi stptrogalhf sudstimtel @;elh)-ccloatkyhal ogen; (G - Cg) - al kyl ;
nitro; cyano; hydroxyl;. (C6-Cl0)-aryl;: or by (Cl-Cg)-al koxy, where the
heterocycl e and the HeRtiopaky sybs F*r"gy%sﬁﬂé‘é@??xdbti onally be fused via two
adj acgnt ring atons t I | ]: tht (C6-Cl0)-aryl, or R4
repregents ab-to 7-%%@)8%%5%%&6%@6&8%%%3&urat ed het erocycl e havi ng
up to 3 heteroatons dgtRmhlysubaitd @IS Pady&yoér N 0 and S, which for its
part may optionally be nono- or polysubstituted by identical or different
substituents from t heQyt@dp,-tEhL s)-anyly whcran ok@ gr3oup (=0); hal ogen;
(Cl-Cg)-al kyl; nitro; cyano; hydroxyl; (C6-Clo)-aryl; or by (Cl-Cg)-al koxy,
and which may optionally be fused via two adjacent ring atons to
optionally substitut s C1 Oh-ALY [ u i .
(C4-C7) -cycl oal kyl aﬁgerté&g? ?C%gﬁ@oﬁlr gmghcfﬂ?*gigp%%éedgggcﬁg }sa‘gﬁjsr,mg
hydrd0es and al koxi desomexcegionhity stbzeanfted (QWENgycloatkglynds of the general
formula (1), in which the radicals R, R2, R3 and R4 are as defined bel ow
R =R2=H R3 =Para-OH, R4 = -CH2-Z where Z = CN, C(O -0OC2H5, 4-Br-
C6H4- CO, 4-n-butyl - C6H4-C0, H, C6H5, (O -O CHZ-C6H5: (O -0OCH3, (O - OH,
2- 0X0- benzo- pyranyl - 3-car bonyl, 4-d -C6H4-CO, 3-Br-C6H4-CO 4- CoH5-

C6H4- CO, 4-CH3-C6H4-CO, 3,4-02:C6H3-CO R = R2 = H R3 =neta-OH R4 =
-CH2-Z where Z = 4-Br-C6H4- NH CO, 2- oxo- benzo- pyranyl - 3-car bonyl ,

4-C - C6H4A- CO, R’ = Repeesgnts R3 5=t drmerabagdsaturged pa uesatgpizd Aejgresysley =

4- -C6H4- CO, H, 2-o0x0: henzopyrany - 3-car baonyl 2) 3- CH3, 4- CoH5- C6H4,;
R ECS SR T g g T e
R3 par a- but oxy; R4 g,m‘gﬁoﬁl@%&e Z = 4-d-C6H5, C(O-0OCH3, C(O -C6Hs5,

CH=CH2, C(O-NH2, H, 4-Br-C6H4-CO 4-C -C6H4-CO, C(O 23FEB2001, -9 OC2HS5,
C(O - O CH2- C6H5, 2- oxwldgenzopyr anyl - 3-carbonyl, C(O-NHC6H5, CN, R = R2

= H R3 = Para-brono; R4 = -CH2-Z = 4-Br-C6H4-CO, 4-d - C6H4- CO
(O -NH2, C(O) - OCH3, %—‘@E@l%ﬁl@?t‘%!m?m’cq
nitro;
20 cyano;
hydroxyl;

optionally substituted (Cg-C)o)-aryl; or
by (C;-Cs)-alkoxy,

25 or

R’ represents optionally substituted 5- to 6-membered heteroaryl having

up to 3 heteroatoms from the group consisting of N, O and S,



R =R =H R3=neta-fluoro; R4 = -CH2-Z where Z = 4-Br-C6H4- CO, C(D}FFB 200
NH2, C(O-OCH2-C6H5, CN;, R =R 2 = H, R3 = para-chloro; R4 = -CH2-Z where
Z = 2-napht hyl, CH3; R = R2=H R3 =para-OCH3; R4 = -CH2-Z where Z =
2- napht hyl , CH3; R = R2=H R3 =netag-N®R2; R4 = -CH2-Z where Z = CH3.
Sone of the abovenentioned substances which can be used in accordance wt
the present invention for the prophylaxis and/or treatnent of disorders
are novel, and sone S nown,fromthe literature (see achenko et
al ., Russian Journal %%h%r%%%elg??WCIW%gfetq{ng?n&55'?’,eaBIéQBDéO%I&"—‘lON
and Vol . 34, No. 4, 1%283d vif ; 3 : HStk Yy of

Het erocycl i ¢ Conpounds, Vol . g@i?&ﬁg%gg}:ﬁgp%gg%g %@%y%&?sﬁg\gglﬁl@ (go). ,
Zeitschrift fur Nat urfolecbptmpallysibstmtbd (C8E7)-cychmlled, 572-578; Ri guera et
al., Eur. J. Med. Chem 33, 1998, pages 887-897; J. Vaquero, Thesis,
University of Alcala de Henares, Madrid, Spain, 1981). However, in the
Iitera%ure, a therppeutic use of the known conpounds has hitherto not been
described. The first tine this has happened is in the context of the
present invention. Accordingly, the present invention also provides the use
of the abovenentioned .conpounds of the general fornula (I), including the
conpounds excl udBdaahBy are iflentical orediffersphgmdisepresentd/ or t r eat nent  of

di sorders. Dependi ngho(ﬁ the substitution pattern, the conpounds of the
formula (1) can exist ™%t ereoi someric forns which are either |ike image
and mrror inmage (enapié Hikariiage and mirror i mage

(di astereoners). The ?é}%ﬂﬁ??gﬁbﬁw%gl g%)fﬁki’lb the enantioners or

di ast Bt eoners and to bpedmally salseitited ¢CaCxd)ard@sor The racenmic fornms, |ike the
di astereonmers, can be separated in a known manner into the

stereoi sonerical |y uFfiPFOFRh eRfianale shbstityted oy te S-membepsdelaseroanyhhaying on
also relates to the o fylh qunds he.fornmula (1)
and their salts. 23 F%%%B%g%%gﬁﬁfﬁﬁgoq%&%ggﬁ yméén(ge%?%rb({)@n%gl ts of the

conpounds of the formula (1) can be salts of the substances according to
the invention with mneral acids, carboxylic acids or sulfonic acids.
Particul ar prefef®ence is given, for exanple, to salts with hydrochloric

aci d, 1§1ydrobrom’ c acid, sulfuric acid, phosphoric acid, nethanesulfonic
aci d, ‘ethanesul fonic acid, toluenesulfonic acid, benzenesul fonic acid,
napht hal ene di suRt @i CRBgdgdther twith [tHOMPBGRAI SoACE wIRGP G A1 Shtidaalypi ONi C
acid, lactic acid, tartaric acid, citric acid, fumaric acid, maleic acid
or benzoic acid. Sal tataghedforme/Stie 7mmambered daiurated drursaturaedheterocyrde omar y
bases, such as, for xampl e |.kal i et salts (for exanpl e saqdi or

pot assi um sal ts), al kAT¥BfeURIe 3 tPEt%Ttﬁﬁnsz‘JEﬂ"? ?‘e( gr8§'pé"§23%}rg3@§ﬂt&ﬂ?ﬂ£
magnesi um sal ts) or a i : , [ &mrqﬂ_ i d I f @am nes
such as, for exanpl e,wgt%ﬂlﬁbﬁ,mﬁfggﬁ‘%@mgﬁg et yﬁtg%usbg%trggégy am ne,
procatthe, di benzyl ani Wentiddl nediffiferand spistihients, frorditheyghoop bomsisgingif ne,

1- ephenam ne or net hyl !gﬁ)eri di E_(_a Definitions in the context of the present
i nvention: Hal ogen g@’ﬁ BEOYP L BPbesents fluorine, chlorine, bromine or - .
i odine. Preference igygepen to fluorine, chlorine or bromne. Very

particular preference 1sgiven to fluorine or chlorine. |In the context of
t he present inventi on(Ci(@)-allkyG8~)-al kyl,. (Cl -C6)-al kyl and (Cl-C4):
nitro;
25 cyano;
hydroxyl;

(C-Ci0)-aryl; or
(Cy-Cs)-alkoxy,

30 and



al kyl represent a straight-chain or branched al kyl radical having 1 tZ03 BtB 100t
to 6 and 1 to 4 carbon atons, respectively. Exanples which nay be nentioned
are: nmethyl, ethyl, n-propyl, isopropyl, n-butyl, isobutyl, tert-butyl,
n-pentyl, isopentyl, n-hexyl, isohexyl-7n-heptyl and n-octyl. Preference

is given to a straight-chain or branched al kyl radical having 1 to 6

carbon atons. Particular preference is given to a straight-chain or

branched al kyl rgdica i to,,4 carbon atons. 2 3 FEB 2004 - 1 1
ptional |y subst Rt ut e%Fp?%“@%ﬁﬁj}‘-‘%V’k |,16)-alkyl and 4- a al | as used in

t he present inventi onNRIeA¥IRE RhaPRV aedeibed sbbt@ ght -chain or branched
alkyl radical having 1 to 8 1to 6 and 1 to 4 carbon atons, respectively,
which for its part captitmllysnbstitated (G]-Csualkylit ut ed by identical or

di fferent substituen\tﬂi 8tglsoakitgents whi ch may be mentioned are in
particular the follo ‘Fﬂg 5UdN t uent s: hal ogen (fluorine, chlorine,

brom ng, iodine); cyanQe.Jabit Qe Xyl 5 Aydroxyl; straight-chain or
brancﬂiead (C1-C8) - al kogel:mﬂ%?lgfggl?sénﬁg& P?t?-m -al koxy, in particular

(C1- C4) - al koxy, where(Che,Malspany;oadi cal for its part nmay optionally be
substituted; straight-chain or branched (C2-C8)-al kenyl, preferably
(C2-C6) -al kenyl, in pdP{CtadfCq-Cm)-amyl] whiremyt |, 2bed.e t he al kenyl radical
for its part may optionally be substituted; (C6-Clo)-aryl, in particular
phenyl or naphthyl, where the (C6-C o)-aryl radical for its part may
optional |y ke substituted; (G -C4)-al kylsul fonyl oxy, where the

(G -C4)-al kyl sul fonyloxy radical for its part may optionally be

subst1@ ut ed; phenyl sul fonyl or p-tolylsulfonyl; straight-chain or branched

(G -Cg)-thigal kyl, where the thioalkyl radical for its part_may optionally
be substit uﬁed; kepreseyh straight-chagn or Brapghadett infenslky! @r (Cyq)-atkenyl which
tri hal ogeno- ( Cl- - vl i i fl uoronethyl; straight-chain
or branched nonofgé)ogﬁbﬁ%ﬂﬁd?%éb ?’?Phgﬁ%%gr%e&ﬁb -C8)-al koxy, in particular
trifluoromet hoxyhydaeyyl; am no, N-[(Cl-Cg) al kyl]-am no and/or
Ndi-[(C-Cg)-alkyl]-am no, where the alkyl radical for its part may
optionally be subdegamted; and (Cl-C8)-al koxycarbonyl, where the
al koxy arbonyl radical for its part may optionally be substituted. 1In the
conteXt of the preseht invention, (C6-Cl0)-aryl represents an aronmatic
radi cal having &a(@)ww@rpgﬁi@gsmnefﬁmﬁgred aryl radicals are phenyl and
napht hyl . 23 FEB20DA -12.In In ghe context of the present invention, the
term optional |y ${OMNRR ethercR" and R’ areas defipechahoness an aronmatic radical as
defined above hayj 76 ,t 0 19 carbon ns ich for its part may be nono-
ek el RopE g A BRI

or pol ysubstitut %fbstituents, in particular

by: hal ogen (f|uNROE(OLR? FhERR® AT H€ as ddfBddRBIve;CYano; nitro; carboxyl;
hydr oxyl ; strai ght-cha!S n, or br ncheq (C1-Cs)- alkyl, preferably
(G -CH) -al kyl iﬁ(haNRl&mlvm’reQ%mm agd ds\definpdhabavet he al kyl radical for

T P AL R R R SRS T
Strai ght - chain S B el P e Rk PRk R e ) Vel kenyl . i n
particular (C2-@)Caldlexyl, where the al kenyl radical for its part may
optionally be i onally substituted (Ce-Cro)-aryloxy;
25 optionally substituted 5- to ©6-membered heteroaryl having up to
3 heteroatoms from the group consisting of N, O and S;
optionally substituted (C¢-C)o)-aryl; or
by a 5- to 7-membered saturated or unsaturated heterocycle having up to
3 heteroatoms from the group consisting of N, O and S which for its part may

30 optionally be mono- or polysubstituted by identical or different substituents



substituted; straight-chain or branched (G -Cg)-thioal kyl, where the 73 FEB 0/
thioal kyl radical for its part nay optionally be substituted,

strai ght-chain or branched nono-, di- and/or trihalogeno-(C -Cg)-alkyl, in
particular trifluoronmethyl; straight-el8ain or branched nono-, di- and/or

tri hal ogeno- (Cl- Cg) - al koxy, in particular trifluoronethoxy; acyl; am no,
N-[(Cl-Cg)-al kyl]-am no and/or N-di-[(G-C8)-al kyl]-am no, where the al kyl

radical for its

N[ (O - CB) - al koxf/}?ﬁ'afhgﬁgﬁog ?Wffgﬁkoxy%r OW halogens (GiCal-alkyl;

al koxycar bonyl rﬂﬁloea}anf)olﬁydré;@ arﬁtclg)ayrygmbp(@j Cy)amao;e,qbstl tuted; and
(C6-C 1 o)-aryl, in particular phenyl napht hyl , where the (C6- CIO) aryl

radical for its part may optlonally be substltuted (C C, n}-Aryl oxy
represents a gro

- fO ngfoht hyl , cﬁtthé%cg‘?y%l@ e‘H‘Eé‘e %ﬁ-ﬂ;ﬁ%ﬁ%yteagj} HBPO%]JM E’gg‘ym tion
o an: <}51r ¢ V‘éﬁ%ﬁ?ﬁ*&ﬁ&%ﬁé o ofaly st R, Ot ent s

of the (C6-Cz0)-aryl group, reference nay be nade to the above definition
under optionally substituted (CA-C L}-ar 1. 2 3 FEB 2004 -13

(Ct-Cs)-Al keixy. (Cl-Cr) al koxy and (O -C4)-alkox , as used in the present
invention and also in the definitions of (Cl-Cg)-al koxycarbonyl represents
a straight-chain or branched al koxy radical having | to 8, 1to 6 and lto
4 carbon aRoNs, rhESBRGHISVE) V-mdRRIR SfturdltdCh uiBstuRR AR b SR BOh A

nmet hoxy, ethoxy, n-propoxy, isopropoxy, n-butoxy, isobutoxy, tert- utoxy

n- pentloxy, i soptnt batyroatenselxamythe Bmpe:;ooxyt,‘mgpﬁép()(ﬁnﬂ Sinwhigh der scpart

Preference is given ai ght - chai n_.or bra d a k xy radi.cal having
1 to 6 carbon at BRE. OP%MYCIE’R OG- OB r REYSUbSI gelﬁvg ét Phi %\ﬁf? Enal n or
branched al koxy gadiithts fgH! &Iﬁﬁhﬁgrbfa&@r@m pbgent  of

ou
the present invention, optiona Iérsgbstl tuted Cl- aFTkoB ti@i C6) - al koxy

and (C,-Ca)-al k(:tx.ycgeﬂiqtlmtra eytana;ilgddrewha((:@-(bn) dyylanch)etClaCk)eadyoxynantlcal as
defi ned above having 1 to 8, d.1lto 4 _carbon atons, res tively,
whi ch may opti on¥hich way rﬁBHBUalBr b?)(fl’%fgu‘ﬂétti“@uﬁcbﬁceﬁg/ IngeAoms 4P SR gﬁﬁjf erent

ST ool nent e oA Bl difiohlY TR TbRlodlpyo0en

(fluortne, chlorlne ano; nitro; car oxy hydr oxyl ;
straight-chain or branched (C2-C8)-al kenyl, preferably (C2-C6)-al kenyl, in
particular (C2-C4)-al kenyl, where the alkenyl radlc its part may
optional | y #l taisdautemens gnd heirarapectivsalts, hyidr @ﬂw%f C5) - t hi oal kyl ,
where the thioal kyl radical for its part may optlonally be substituted;
straight-chain or branched nono-, di- and/or trihal ogeno-(G -Cs)-alkyl, in
particul ar eide fdﬂ@lﬁ@mw{g ccﬁﬁﬁo@mgmbfﬂieageﬂemr fdemano(i dn mahildr the dadicand/ or

tri hal ogeno- R?s koxy, cﬁ: articular trifluoronethoxy; acyl; am no,
N-[ (C20 C8) - Rall?(y a@dar@reatﬁdﬁﬁne eiow] (] -Cg)-al kyl | -ami no, where the

al kyl radical for its part nmay optionally be substituted; or
(C1-C8) - al koxycarbonyl, where the al koxycarbonyl radical for its part may -

optionally pe I@‘Ui@ 2id pit gd.= Ma GHe RENICHLZ Ofhdrd @ H@ﬁnt}(gmodz@ £Br-
Cycl oal kyl generally répres nts a carbon ring having 3 to carbon atons,
such as, for a3&hpCe, 4-aywitdCdhyCO, H, CcHs, C(0)-0-CHz-CsHs, C(O)- OCH;, C(0O)-
OH, 2-oxo-benzo-pyranyl-3-carbonyl, 4-CI1-C¢Hs-CO, 3-Br-C¢H4-CO, 4-CgHs-
25 C¢Hy4-CO, 4-CH3-CsHy-CO, 3,4-Cl-CeH3-CO;
o R'=R?=H; R®= meta-OH; R* = -CH;-Z where Z = 4-Br-C¢H,-NH-CO, 2-oxo-
benzo-pyranyl-3-carbonyl, 4-C1-CesHs-CO;
e R!=R’= H; R® = para-0-C(0)-CHs; R* = -CH,-Z where Z = 4-CH;-CsH4-CO,
H, 2-oxo-benzopyranyl-3-carbonyl (CHz);3-CH3, 4-CsHs-CsHy;
30 o R'=R?=R*=H; R*=-CH,-Z where Z= CH;, CN, 2-naphthyl;
e R'=R?=H; R? = para-butoxy; R* = -CH;-Z where Z = 4-CI-C¢Hs, C(0)-OCH;,
C(0)-C¢Hs, CH=CH,, C(O)-NH;, H, 4-Br-C¢t4-CO, 4-Cl-CsHs-CO, C(O)-



cycl obutyl, cyclopentyl, cyclohexyl or cycloheptyl. 23FFB2004 -14 In { Ref £8 2004
context of the invention, optionally substituted (C3-C7)-Cvd oal kvl

generally represents a (C3-C7)-cycl oal kyl radical as defined above which

may optionally be nono- or pol ysubstit@®ed by identical or different
substituents, in particular by a (G -C8)-alkyl radical, preferably a
(Cl1-Co)-al kyl radical, very particularly preferably a (Cl-C4)-al kyl

radi cal, whic i E@QH n FapA-3- sg@t_' U as

defi ned abovebéz?{r?’ t%gojg?ﬁ?e{xt o%’ tzﬁgﬂinﬁégzg{)l on, 3a9£5r?&%y6- rrlger eég%’
aromatic hetef@gycle having up to 3 heteroatons fromthe group consisting

of S, Nand O genegalgésepresents a_ponocyclic heteroaromatic radical

vvhidch_ }s att adh&dRira imgaracupBeh RatorfriBr 2o waerp el 'e"fr‘b@(r&\fhi@r ddilcal
Pad cal e aere e G GO O AL MR BN D e e

furan-2-yl, f glang3=yjy) R;!%yﬁ{eféul-?rﬁoréf Rf= -@fﬁﬂz'vﬁgpé'2r9'4:13}-c;;1>ﬂ-c02>@(631 -2-yl,
pyrrol -3-yl), thienyl, thiazolyl, oxazolyl, imdazolyl, trrazolyl, pyridyl,
pyrimdyl, pyNHag(@HO-CH&£l:e6Me is given to pyridyl, pyrimdyl,
pyridazinyl, fyranyl, inidazol i;l and, thiazolyl. _In the context of the

i nventi on, %nFoptRondliR spaawchiase:dt 5-CHyZovhesnder HaaphihdngHsic het erocycl e

having up to 3:heteroatons fr he,sqr onsisting o nd O generally
represents a %et_ OE%I _ag‘“a‘gﬁlhé a'bm'amrhfﬁe #ﬂi&g B@hmﬂ%or

pol ysubsti tyt ed b2 Lgeqidi-Lale 0ot k€ -erenl-zsmhst ziient,s fromthe group

consi sting of nitro; dm no; guanidi no; am nocarbonyl; hal ogen, preferably

chl oricne or fluorine; (Cl-C6)-alkyl, preferably (G -C4)-al kyl, as defined
above, which for its part nay optionally be substituted; or

( CS' Clo) - arAma et ther ahpegmentioned suhstanees gthich canbs psadeip %ﬁ?ﬁdaw?ﬁywvh Bee
e compountis b} TRy H0t B AoBls SpSE ool TRy S BOGHL AT B

R2, R3 are joienireGido Riiowh ot el lirarturk skepbpdntdoyerafl , agsian dotimal af e
selected fromthe rcl)ui}oof the follow ng substituents: hydrogen;
5

hydroxyl ; ©pRmists | sNot %t d997,cr2gm) LOAAPI T ansd i VelaBdy NouuBst 1998t ed
P LB CBLAIRL e by e L R Vol 3,
cyan; - C(Qo98bpages AR rUWRBRGgdi NG ReitschNROfIENRurRitschun) CoIO# 71381992,
pages 572-578; Riguera et al., Eur. J. Med. Chem. 33, 1998, pages 887-897; J.
Vaquero, Thesis, University of Alcala de Henares, Madrid, Spain, 1981). However,
in the literature, a therapeutic use of the known compounds has hitherto not been

20 described. The first time this has happened is in the context of the present invention.

Accordingly, the present invention also provides the use of the abovementioned
compounds of the general formula (I), including the compounds excluded above, for

the prophylaxis and/or treatment of disorders.

25
Depending on the substitution pattern, the compounds of the formula (I) can exist in
stereoisomeric forms which are either like image and mirror image (enantiomers) or not
like image and mirror image (diastereomers). The invention relates both to the
enantiomers or diastereomers and to their respective mixtures. The racemic forms, like
30 the diastereomers, can be separated in a known manner into the stereoisomerically

uniform components. Likewise, the present invention also relates to the other tautomers

of the compounds of the formula (I) and their salts.



-SO2- NR6R7; and - NR6- SO2R8, denotes: hydrogen; hydroxyl; optional3 ¥y 7004
substituted (C 1-C6)-al kyl; optionally substituted (C3-C7)-cycl oal kyl ;
optionally substituted (C 1-C6)-al koxy; optionally substituted phenyl or
napht hyl; optionally substituted phenyi®xy or naphthyl oxy; or

-0 (CH2) n- phenyl where n = 1, 2 or 3, where the phenyl or naphthyl group
may be fused via two adjacent ring atons to optionally substituted
(C4-C7)-cycl oal kyl, 23FEB2094 - 16 or R5 represents a 5- to 7-nenbered
saturated or unsaturated heterocycle which for its part may be nono- or
pol ysubst i tpHygidldycafty a@éﬁgtaﬁfeos‘dﬁs ()F@]:,combb'é&flfswf%e féﬂhﬁlra'(l)%anl%%‘l‘ts”ﬁ‘ the
optionally subst Ituted 1-C6)-al kyl; nitro; cyano; hydroxyl; optionally
substi t ut ecBupistechB amordla@m thel mvmtlonb»ynt}( mmeralwidsaca(boogy,hc acids or Ralfonic
represents o nall subtstltut ed. 5- to 6- rreETbered het er oaryl_ .havi n% up to
3 het er oat QS F REFIERTPCS Sh €1VEP4 € 00 RS rithyfpdrachlpge aci

het | @, ] t
adj acent ri ﬂ%{%ﬂa‘? %35& SEfforcid, pherBHte SO0 BB A0RUY aaﬁaptk#%sﬂf#@ "
optional ly @L&pstolwieadfoﬁa@ 431), - b¥sdenedulivhic avid, Reaphiifldié amsalfbdlentabx@al or

different and represent hydrogen; optionall subst it ut ed (C1-C6) - al
opti onal | y toflaerohesticcagidstaeetid aaid, prapionisyacid.olactic peids tarerio geido sitri¢ yamd,

substitute het er.oar.yl having up to 3 heteroatons from
The_or oup CBREE FRGRERRREPrARENs 39 Fs. 2006 17

10 Salts which may be mentioned include salts with customary bases, such as, for

example, alkali metal salts (for example sodiumm or potassium salts), alkaline earth

metal salts (for example calcium or magnesium salts) or ammonium salts, denived from

ammmonia or organic amines such as, for example, diethylamine, triethylamine,

ethyldiisopropylamine, procaine, dibenzylamine, N-methylmorpholine,
15 dihydroabietylamine, 1-ephenamine or methylpipendine.

Definitions in the context of the present invention:

. Halogen generally represents fluorine, chlorine, bromine or iodine. Preference
20 is given to fluorine, chlorine or bromine. Very particular preference is given

to fluorine or chlorine,

. In the context of the present invention, (C;-Cg)-alkyl, (C;-Ce)-alkyl and (C|-Cy)-

alkyl represent a straight-chain or branched alkyl radical having 1 to 8; 1 to 6

25 and 1 to 4 carbon atoms, respectively. Examples which may be mentioned are:
methyl, ethyl, n-propyl, isopropyl, n-butyl, isobutyl, tert-butyl, n-pentyl,

isopentyl, n-hexyl, isohexyl, n-heptyl and n-octyl. Preference is given to a

straight-chain or branched alkyl radical having 1 to 6 carbon atoms. Particular

preference is given to a straight-chain or branched alkyl radical having 1 to 4

30 carbon atoms.



and or R6 and R7 together with the nitrogen atomto which they are 77 FgB 00
optionally attached forma 5- to 7-nenbered saturated or unsaturate

het erocycle having up to 3 heteroatons fromthe group consisting of N, O
and S which for its part may optional Fylbe nono- or polysubstituted by

i dentical or different substituents fromthe group consisting of an oxo
group (=0 ; fluorine, chlori ne brom ne; (Cl C6) -al kyl; nitro; cyano;
hydr oxyl ; heny .0 (C -) k OX 3 3 prese t.s NR6R7
where R6 an'g R7 uPd o ‘ ‘". ]Q—"“S“SI&
(Cl1-C6)-al kyl; (fd Q@):mqh#emsn de%fekﬁ’:'i‘%dvﬁé-cﬁ:ﬁﬁé& g&aagrﬁséhm%maneﬁemahg hyl
phenyl oxy or naphthyloxy or -0 (CH2)n phenyl where n =

represents strai ghicaklwwing bto $irlatochad ( ©14 Coherpatbumk, mspe(:ﬁi&lﬁ&)hldi foetty|

which are optionally nmono- or pol ysubstituted by hydro fluoro,

chl oro, brom ne; Pt Fahbe @OBO'FETBPQ%@%PSWI@ ?X@iﬂﬁsalm%ﬂd%’tl%‘bﬁﬁu%| ned

above;. -C(O -NR 7 e a ar fine where R6
and R75 are as de ﬁfeﬁ%m‘/}"elﬁ@Ch qﬁiﬁgb&d}?“&@ %e‘{rng %6 }éﬁ}% afe Zov'c'fggi ned

above; -S02- NRGF%b!dftﬁérﬁs Réajageh Rfludfife, achldahe, n@ﬂ)nﬁﬁ@V%dme N%yﬁnoSOﬁnB wher e
R6 and R8 are as defined above; -C(O)- (CHZ)" (O - R8where n 0 to 2 and

RS is as defi nedcaabunyd; hydroxylosyraighkokain wpbianad ﬁcs-ﬂlabalkow,eprcfmdﬂyl oxy
or napht hyl oxy; ti.Qnal | y subst.i t.ut ed heter havi n
i Tor 3 het ot odtaHe A, HoPSTEHIE EorGhalfng, BHoR 633&9&%& SEfioeHal |y
substi tuted phene(drt 1%?7 Bﬁﬁmahﬁrlbe sﬁBstf?the@‘ s%raléh? cl?mH‘BFJB?Jn ?taﬁéinﬂr

avi rom-t

unsat ur at ed heterocyc gup t heter oat ons group
consi Hii ng of N, prefeaatdy $C>+h)-alkehwly m partqna}at (Gg4)-alkenyl, whcre the alkenyl

radical for its part may optionally be substituted; (Cg¢-Cio)-aryl, in particular

phenyl or naphthyl, where the (Cg-Cjo)-aryl radical for its part may optionally
be substituted; (C;-C,)-alkylsulfonyloxy, where the (C,-C4)-alkylsulfonyloxy
radical for its part may optionally be substituted; phenylsulfonyl or

15 p-tolylsulfonyl; straight-chain or branched (C,-Cg)-thioalkyl, where the
thioalky! radical for its part may optionally be substituted; straight-chain or
branched mono-, di- and/or trihalogeno-(C,-Cg)-alkyl, in particular
trifluoromethyl; straight-chain or branched mono-, di- and/or tnhalogeno-
(Ci-Cs)-alkoxy, in particular trifluoromethoxy; acyl; amino, N-[(C\-Cs)-

20 alkyl]-amino and/or N-di-[(C,-Cg)-alkyl]-amino, where the alkyl radical for
its part may optionally be substituted; and (C,-Cg)-alkoxycarbonyl, where the
" alkoxycarbonyl radical for its part may optionally be substituted.

° In the context of the present invention, (C¢-Cg)-aryl represents an aromatic
25 radical having 6 to 10 carbon atoms. Preferred aryl radicals are phenyl and
naphthyl.



optionally be nono- or polysubstituted by identical or different 2 3 FEB 2004
substituents fromthe group consisting of an oxo group (=0 ; fluorine,
chlorine, bromne; (Cl1-C6)-alkyl; nitro; cyano; hydroxyl; phenyl or

napht hyl ; or by (G -C6)- al koxy, where-tlRe heterocycle and the heteroaryl
ring may each optionally be fused via two adjacent ring atons to

optionally substituted phenyl or naphthyl, or R4 represents a 5- to
7-menbered saturated or unsaturated heterocycle having up to 3 heteroatons
fromthe group consisting of N, O and S, which for its part may optionally

be nmono- or epol y&ubirtdohiekest tbypiedﬁfaﬁﬁ\@ﬂhororthe téi-rﬁf@ﬁ@ﬁﬁlly%ubﬁitﬁtwﬁ%%é|0I5-r om

t he group consisting of an oxo group é fluorine, chlorine omne;

(Cl- C6) - al kyl ; nRE depreseaiioan spEabR yRC 10§Jh@n9¢ﬁrt§d ahoapﬂmmg 6 & 1Dycaft®nl

- C6) - al koxy and i ch ona be fused via t cent . ring atons

to optionally s Ha%dpghlg 9‘?"{(# E?)H’E"mﬂ‘ erPQ:l { 3 EF!%‘FFESLRfed
C4- C74-cycl oal k hehr h

( j-cy }differén %uﬁ#ﬁie%goﬁr E‘lfl be ﬁhlogé@?ﬁ@éﬁ'{eé c?fbﬁn% Gfo'{'mne

respective salts, hydrates an exce

conpounds of thelcghmera,,fanbpmtml earbd):)}gl hyﬁrmkylphrdlglﬁ dhaii ereébranchied (CB@S -R3 and
R4 are as deflned bel ow; a- OH R4z-CHZthereZ

CN, C(O) -oc2H5i Ak prei&riﬂ?hc@: @e)nallsxh yn mﬁmﬂm&f@)@@% where) the) atkyd- CoH5,
B oohnt oo ) e SO RRERS B B SRR, scmlenhii g5 Srmighed,
H, R3 = nmeta-OH ((34ca alke¥dr; Zpr\é&'t%l:ﬂyégcl -8z C):glkﬁg“‘llﬂ\'%ﬁgula% |£9'C") alkoxy,

0X0- benzo- pyr anyl - 3- car bonyl
par a- 8 C( O) - CH3; whare-the @lkpxy rofiezlefoz its partQHgy Cptidnaligthe shigbstltuted straight-

2- b - 3- carbo
R0 b 2 uher thai of BB CHTEMRE R bre e VG e kS, 3h gaieniant oy
R4 = -CH2-Z V\herftf%? ﬁkﬁt Cohkre @QQIWQILCQ(% {5an C%Ez%onﬁyqoe NH2,

H, 4-Br- C6H4- CO, (O - O Criz-

2- 0X0- benzopyr ansubsGtuteat; lstmght-clﬁéxo))r thch?ﬁl—K;. (Cg\)l-thloalkyl :vllf&e theHthidaBkyt

Par a- brono; R4 = FZV\,hereZ—4- Cge -CO, C(O) -NH2,
O(0) - 0o, 4- C1- e8! ToF it pask mayigntienslly Subsﬂé“ted etraj Mhﬁlﬁt%{ branghed - R4 =

-CH2- 4 where Z = r . %FQ@
H; RBIZS par a- chl %1?585 R(%G% d@ m%%eex}d:t@ Cﬁ(a@rfl ht U—%Oﬁ)ﬁetﬂy
par a- OCH3; s¥hight-dbhid- & WwheckedZmend; td&pdmdfxyﬂ mh@lﬂiggno-(@i -Co)-fRoxy, b R3 =

rreta NO2; R4 = - CHZ2- %Wn ere Z = CH3. Particul arlyé)referred conpounds are
t he corrpounds of PATHE! @"eﬁ@ﬂ'&q’mﬂ?ﬂwya acYy pingn; N(CCo-atiod]-omme apdior1, R,

R3 are identi cal f & ar K | ect ed
fromthe group o Ifqodlt{gclf of |a§€$1%g su g@?&ﬁﬂggtﬁﬂ& ﬁad? al %}qts%?[tlngy oﬁfo%aﬁ?

be substituted; N-[(C,-C¢)-alkoxy]-aldimino; (Cl Cs) alkoxycarbonyl where

20 the alkoxycarbonyl radical for its part may optionally be substituted; and

(C¢-Cyp)-aryl, in particular phenyl or naphthyl, where the (Cs-C)o)-aryl radical

“for its part may optionally be substituted.

. (Cs-Cio)-Aryloxy represents a group -O-(Ce-Cg)-aryl, in particular a group

25 -O-phenyl or -O-naphthyl, where otherwise reference may be made to the

above definition of (C¢-C)o)-aryl.

. Optionally substituted (C¢-Cjo)-aryloxy denotes a group -O-(C¢-Cio)-aryl as

defined above where, with respect to the substituents of the (Cg-Cyp)-aryl
30 group, reference may be made to the above definition under optionally

substituted (Cﬁ-le-a_rgl.



hydroxyl; optionally substituted (Cl-C4)-alkyl; optionally substi tL?t?PIEB 2004
phenyl; optionally substituted (C 1-C4)-al koxy; -O (CH2)"-CH=CH2 where n
= 1; fluorine, chlorine; nitro; <cyano; -C(O-RS;, -C(O-NR6R7; -NR6R7;
-NR6-C(O) -R8; -0 C(O-R8; -S02-NR6R7;jzand -NR6-S02R8, where: R5
denotes: hydrogen; hydroxyl; optionally substituted (Cl-C4)-alkyl;
optionally substituted (C3-C7)-cycloal kyl; optionally substituted

(G -C4)-al koxy; optionally substituted phenyl; optionally substituted
phenyl oxy; ®or @ﬁﬁ@ﬂ%ﬁh&ﬂﬁﬂwﬂ@_@l@&w -usgd in ‘hesd’;resgﬁeor
where the phenyl grou be fused.via ' ri {

optionally subs{qvgﬁ?%ga?n%élsw-%c‘%ggﬂw% tﬁ?r(ngﬁgg-gl%P)éyégfl%p §l[ geﬁggqs%rleﬁsnﬁer ed

saturated or unggfiahesh dHVraicasy slkexy MbicEhavitly § {058;Nabls 4yl el daEid@-  Or
pol ysubstituted by an oxo group (=Q; fluorine, chlorine; optionally
substituted (Clatofls; sspgctivelynExanmpiex which; maypelmsrtipned are: methoxy, ethoxy,
5 n-propoxy, isopropoxy, mn-butoxy, isobutoxy, tert-butoxy, n-pentoxy,
isopentoxy, n-hexoxy, isohexoxy, n-heptoxy and n-octoxy. Preference is given
to a straight-chain or branched alkoxy radical having 1 to 6 carbon atoms.
Particular preference is given to a straight-chain or branched alkoxy radical
having 1 to 4 carbon atoms.
10
. In the context of the present invention, optionally substituted (C;-Cg)-alkoxy,
(C;-Cg)-alkoxy and (C,-Cq4)-alkoxy denotes a straight-chain or branched alkoxy
radical as defined abm.fe having 1 to 8, 1 to 6 and 1 to 4 carbon atoms,
respectively, which may optionally be mono- or polysubstituted by identical or
15 different substituents, in particular by the following substituents: halogen
(fluorine, chlorine, bromine, iodine); cyano; nitro; carboxyl; hydroxyl;
straight-chain or branched (C-Cs)-alkenyl, preferably (C;-Ce)-alkenyl, in
particular (C;-Cs)-alkenyl, where the alkenyl radical for its part may
optionally be substituted; straight-chain or branched (C,-Cyg)-thioalkyl, where
20 the thioalkyl radical for its part may optionally be substituted; straight-chain
or branched mono-, di- and/or trihalogeno-(C;-Cg)-alkyl, in particular -
trifluoromethyl; straight-chain or branched mono-, di- and/or trihalogeno-
(C)-Cg)-alkoxy, in particular trifluoromethoxy; acyl; amino, N-[{C-Cs)-
alkyl]-amino and/or N-di-[(C;-Cg)-alkyl]-amino, where the alkyl radical for
25 its part may optionally be substituted; or (C1-Cs)-alkoxycarbonyl, where the
alkoxycarbonyl radical for its part may optionally be substituted.

. In the context of the invention, (C;-C;)-Cycloalkyl generally represents a
carbon ring having 3 to 7 carbon atoms, such as, for example, cyclopropyl,

30 cyclobutyl, cyclopentyl, cyclohexyl or cycloheptyl.



optionally substituted phenyl; or by (C 1 -C4)-alkoxy, RS represenpsg FEB 200t
optionally substituted 5- to 6-nenbered heteroaryl having up to 3

het eroatons fromthe group consisting of N, 0 and S, selected fromthe
group consisting of furanyl, pyrrolyl -1ghienyl, thiazolyl, oxazolyl,

I m dazolyl, triazolyl, pyridyl, pyrimdyl and pyridazinyl, where the

het erocycl e and the heteroaryl ring nay each optionally be fused via two

iﬂjbgtc.e?ﬂtEhngéﬂ?@@eﬁgﬁﬁyéﬁ%ﬁt%@i&i@wtute sebuud (o datke o
and represent {é}{@é’r@%&yes 8(26??&%3?& fc*ltﬂd&@ﬁi as(defiheFAovd! Wifich EB2DD4

-22 opti ona 1t epresent optionally sub I tuted

5- to 6- nenber e@pfigiafly R Mbndrovt ;Stgysubpnmteda)}hﬁeﬁmmmralsfférémmmablemgmt@up
consisting of N, O and S selected fromthe eg%‘oup consi st nig of furanyl,
pyrrolyl, thi enyn partioulay by ¢I(Ci-Ca)alip) splical, prederally I (C1Gel-alksl spdicalyerydy | |

pyrlmdyl and pyrid et s h.the nitr.ogen atomto
whi ch3t hey are Qﬁﬂcﬁﬁﬁyﬁvfﬂﬁ%lﬁ’&(ﬁ?gﬁ@%g% 1& #%Hf)g?%glaga]fl %d or
unsat urated het \ Hidd YP ddfhed abSFLT oatoms fromthe group

consi sting of %cgl%aﬁlloﬁ)é‘yﬁ\%ﬁchdfgr |tes apart may optionally be nono- or

pol ysubstituted by identical or different substituents fromthe group
consi sting of an oxo group fl uorine, c6hl ori ne (Cl-C4)-aI k I ]

nitro; cyaro, Hydhoxontext plgéhwmve@ﬁwn ( _
or -g-(CH2) - pf}@ﬁﬁ.@en%@hﬁm@cych% he@éfdaﬁnﬁuEEBhé’ﬂGﬁhlch is attached via a nng

(C1-A) -al kyl;
carbon atom of the heteroaromatic radical and, if appropriate, also via a nng

pitrogen atom of the heteroaromatic radical. Examples which may be
mentioned are: furany.l (for example furan-2-yl, furan-3-yl), pyrrolyl (for
example pyrrol-1-yl, pyrrol-2-yl, pyrrol-3-yl), thienyl, thiazolyl, oxazolyl,

15 imidazolyl, triazolyl, pyridyl, pyrimidyl, pyridazinyl. Preference is given to
pyridyl, pyrimidyl, pyridazinyl, furanyl, imidazolyl and thiazolyl.

. In the context of the invention, an optionally substituted 5- to 6-membered

aromatic heterocvcle having up to 3 heteroatoms from the group consisting of

20 S. N and O generally represents a heterocycle as defined above which may be

mono- or polysubstituted by identical or different substituents from the group -
-consisting of nitro; amino; guanidino; aminocarbonyl; halogen, preferably
chlorine or flucrine; (C)-Ce)-alkyl, preferably (C;-Cy)-alkyl, as defined above,
which for its part may optionally be substituted; or by (Ce-Cyo)-aryl as defined

25 above which for its part may optionally be substituted.

Compounds which are preferred in the context of the invention are compounds of the

general formula (I),

30 in which:



-23 R4 represents straight-chain or branched (G -C4)-al kyl or FES 2004
(C2-C4) - al kenyl which are optionally nono- or pol ysubstituted by h;ér c?)?yzl
fluorine, chlorine; <cyano; -C(O-R5 where R5 is as defined above;

-C(O -NR6R7 where R6 and R7 are as defijged above; -NR6R7 where R6 and R7
are as defined above; -NR6-C(O-R8 where R6 and R8 are as defined above;

- S02- NR6R7 where R6 and R7 are as defi ned above; -NR6-S02-R5 where R6 and
R8 are as defined, above; C(Q -

nd .R8 is
as defined Rava»eR exeyidentjca bpké@ﬂrent g%sl%qn?e%%ef P%P’éﬁgﬁfh@ﬁﬁe@%?d
optionally subs %F poaryl having up to
het er oat ons frotr%lo%rﬁih% éj@ éfg%eggqq@tl%ﬁﬁ)fqnﬁgﬁ% and S sel ected fromthe
group consi sti ngy@ogésr anyl, pyrrolyl, thienyl, thiazolyl, oxazolyl,
i mdazolyl, tri azoF pyridyl, pyri m' dyl and pyridazinyl; optionally
subst i t ut ed phethydmxyir by a 5- to 7-nmenbered saturated or unsaturated

het erocycl e havi n to 3 h fromthe group consisting of N, O
and Swhich for OPB%naglaPwaegt‘gtﬁM@y be mono- or pol ysubstituted by
i dentical or di f}ﬁ&pﬂ& tle&Hﬁn?‘[éorlfl pcgmgt]he group consisting of an oxo

group (=0); fluofine rine I’kyl ; nitro; cyano; hydroxyl;
phenyl; or by (G?txﬁfhllyahmitmedMQC@ -dlkexyhet er ocycl e and the heteroaryl ring
may each optionally be fused via tvvo adj acent rings atons to optionally
substituted phenQHCHoh-GH3CHEmhemom=_10f 24 represents a 5- to 7- nenbered
saturated or ungaturat er cle having up to 3 heteroatons fromthe
group consistin 8¥m‘f‘<lcg%ng§’0b g%?vﬁ‘n ch for its part nmay optionally be nono-
or pgpysubstitutpgh.by identical or different substituents fromthe group
consi sting of an 0X0 group (=0; fluorine, chlorine; (Cl-C4)-alkyl; nitro;
cyano; hydroxyl cygloenyl ; or by (G - C4)-al koxy and which may optionally be
fused via two ad{:&i}eg ring atons to optionally substituted phenyl or
optionally subsft d (C5-C6)-cycloalkyl, and their tautoners and their
respective salt sgdyudRrages and al koxi des, except for the follow ng
conpounds of the general forrrula (1), in which the radicals R, R2, R3 and

R4 are as deflneNRBET = R2=H R3 =pars-OH R4 = -CH2-Z where Z =
Cg}) OoC2H5, 14 CO, 4-n-butyl-C6H4-CO, H, C6H5,
C(O) CH2- C6H5,” 5(‘5)(0 C(O) OH, 2-oxo-benzo-pyranyl - 3-car bonyl
4CIC6H4003§r$$%H@L 4- C6H5- C6H4- CO, 4- CH3- CeH4- CO,
3, 4- Cl12- C6H3- CO, -H R3 = neta-OH, R4 = -CH2-Z where Z =
4- Br - C6H4- NI—I-COSQz-NR?R-,k}mdzo pyr anyl - 3-car bonyl, 4-C - C6H4- CO,
-NR®-SO;R’,
20 where:

‘Rs denotes:
hydrogen;
hydroxyl;
25 optionally substituted (C,-Cg)-alkyl;
optionally substituted (C3-Cy)-cycloalkyl;
optionally substituted (C,-C¢)-alkoxy;
optionally substituted phenyl or naphthyl;
optionally substituted phenyloxy or naphthyloxy; or
30 -0-(CH;)s-phenyl wheren=1, 2 or 3,
where the phenyl or naphthyl group may be fused via two adjacent
ring atoms to optionally substituted (C4-Cy)-cycloalkyl,



R =R2=H R3 =Para-OC(O-CH3; R4 = -CH2-Z where Z = Z%BZ‘W‘
2- 0X0- benzopyranyl - 3-carbonyl, 4-CoH5-C6H4; R = R2 = R3 R4 =
ere Z =

where Z = CH3, CN R =Rz :H R3 = para-butoxy; R4 = -CH2- Zvvh

4-d -C6H5, C(O- OCH3, C(O)-C6H5, CH=CH26-C(O) -NH2, H, 4-Br-C6H4-CO

4-C -C6H4-CO, C(O-0C2H5, C( O - O CH2- C6H5, 2- oxo- benzopy anyl - 3- car bonyl
C(O-NH CoH5, CN, R =R2 =H R3 = neta-fluoro; R4 = -CH2-Z where Z =
4- Br - C6H4- CO, C(O) NH2, C(O-O0CH2-C6H5, CNy, R = R2 = H R3 =

Par a- chl or o; —-CHZthereZ CH3; R = R2=H R3 = para-OCH3; R4 =
- CH2- Z where Z =ofCH3; 23FES20Ui - 25 R =R =H R3 =rneta-N®2; R4 =

-CH2-Z where Z = CH3. Particular preference according to the invention is
gi ven to conmpounds of the general formula (1) in which: Rl, R2, R3 are

identical or different and .inde tly of, one anot her aredSEI ecte from
the group of the™f ol IE?W‘ﬁﬁ“&fi‘bs{) tf’ueﬂ‘cegx’efﬁ‘?’ﬁa OrH‘SPa‘i‘W etﬁ@ﬂ‘ng;
triflupronmethyl; net _ 2-

-OCH2-COON or -0 Oﬂgﬁ%ﬁtgg—@%ﬁ%%éﬁ&% Fpéd&ugéﬁgt}mgrdo ni t ro;

cyano; -C(O OH or -GedteGBup (=Q;0 NH2; -NH2; -NHC(O) - CHB, -0 C(O-CH3

or -OC(O-C2H5; radicals of the fornrulae 0 OO0 /-\ /--\ H -- NCH3 -
NJOor r"-0 0 and - Rperawpchigrine, brayping)2CsH5,  23FES2004 - 26 and

optionally substituted (C;-Cs)-alkyl;
nitro;
10 cyano;
hydroxyl;
optionally substituted phenyl or naphthyl; or
by (C;-Ce)-alkoxy,

15 or

R’ represents optionally substituted 5- to 6-membered heteroaryl having

up to 3 heteroatoms from the group consisting of N, O and S,

20 where the heterocycle and the heteroaryl ring may each optionally be
fused via two adjacent ring atoms to optionally substituted phenyl or
naphthyl or optionally substituted (C4-Cy)-cycloalkyl,

and
25
R® and R’ are identical or different and represent
hydrogen;
optionally substituted (C;-Cg)-alkyl;
optionally substituted phenyl or naphthyl; or
30 represent optionally substituted 5- to 6-membered heteroaryl having

up to 3 heteroatoms from the group consisting of N, O and S



R4 represents straight-chain or branched (G -C4)-al kyl which is optlmgleﬂm
nmono- or pol ysubstituted by hydroxyl; amno; -C(O-0CH3; -C(O
-C(O-HNCH3, -C(O-HNC2H5, or -C(O -HNC6H5; -NHC(O) NH2, -NHC( O NHCH3,

- NHC( O) NHC2H5, - NHC(O) OCH3 or - NHC(O ©L2HS; -S02-NH2; - NH S02-CH3 or

- NH- S02- C2H5; -OCH3; phenyl, which nmay be substituted by nitro, cyano,
fluorine, nmethoxy, difluoronethoxy, nethoxycarbonyl or

p-tolyl sul fonyl ngthyl; pyridyl, furyl, imdazolyl, benzim dazolyl or

t hi azolyl, which may in each case be nono- or disubstituted by identical
or different substituents fromthe group consisting of rret hyl, nitro and
chlorine; oxadiazofyl whjich nmay be substituted by pheﬁ/ nmet hoxyiphenyl
or a radical of tRe aﬂ@chrumeIheothh ﬂmnltroam 2GR 4 sHiig éht;yypreoppnona

3, 3-di net hyl al | yl 0 n rtato and. t re ctive

sal tsI hyd)r/at esyand a?rEBﬁ?cgéogm ael)S(qg B'Ilbe’feﬂé;g?lf) %Wa%ﬂﬁ%hﬁ : tlh\é
f I I I

gorer Lol (1), bayiligh Meciatbastm iy ooyt INCONS o,

C(O)-0CH3; R =R 2 whichR®r éitsppm m;c(o@plem beRmom GIﬂZp(ﬂysnﬂnemmteZI byH R
=R =R3=H R4 = ZZ%ﬂe l?F‘P = neta-fl uoro;
R4 = -COH2-Z where Z = 1 efenltzsuhsnlﬂﬁms mﬁ?QO%?%PS@HPSP R4 =
-CHZZvvhereZ—CH3| R3:paraOCHS R4 = -CH2-Z where Z =
CH3; R =R 2 = %p&or%‘tg]?&ogf = -CH2-Z where Z = CH3. Very
particul ar prefer enceﬂmﬁﬁ;&lmﬂné melhelej nvention is given to conpounds of
t he eneral formula (1) in which: R, R2, R3 are identical or different
and i Hiependently of @n€Cambttier are sel ected fromthe group of the
foll ow ng substituent Str hydr ogen; hydroxyl;

cyano;

hydroxyl;

phenyl or naphthyl; or

15 (Cy-Ce)-alkoxy,
and

R® represents NR®R” where R® and R’ are as defined above;
20 optionally substituted (C,-Ce)-alkyl;
(C1-Cg)-alkoxy;
optionally substituted phenyl or naphthyl;
phenyloxy or naphthyloxy; or
-0O-(CHz)s-phenyl wheren=1, 2 or 3,

25
and
R*  represents straight-chain or branched (C-Cg)-alkyl or (C;-Cg)-alkenyl which
are optionally mono- or polysubstituted by
30 hydroxyl;

fluoro, chloro, bromine;

cyano;



met hyl;  nethoxy; radicals of the fornulae -O CH2- CH2- OH, -OCHZ-COOg
-O CH2-CH=CH2; fluorine or chlorine; nitro; cyano; -C(O ™H or - %—%gﬂm
-C(ONH2; 2 3 FEB 2004 -28 O/_~ O11/ \ O-SSNNCH-SNO or -S N -NH2;

-NHC(OCH3; -0-C(O-CH3 or -O-C(O-C2H8i- radicals of the fornulae It 0 O

and R4 and - NH- SO2CH3 or -NH SO02C6H5, represents straight-chain or branched

(C1l-A4)-al kyl which is optionally nono or polysubstituted by hydroxyl;

ino; -C(O ) NS, - C(O) - HNC2HS, O) - HNCBHS:
NHC O NHS,( 2NHC( NS R%@m'ﬂﬂ%%% %ﬂed TS 0p- ﬁ(HZ) N 202268 or

- NH S02- C2H5; - @nﬂa-Nﬁ?iényhere rahﬂcR ard asafefieeg hbove; a radi cal of the
formula NI ~NI whercil o) NH o, as-dNeIf_':gg(%l%%teB or Hor
-NR6-C(0)-R8 where R® and R® are as defined above;
5 -80,-NR°R” where R® and R’ are as defined above;
-NR®-S0,-R® where R® and R® are as defined above;
-C(0)-(CH2),-C(0)-R® where n = 0 to 2 and R® is as defined above;
(C1-Ce)-alkoxy;
optionally substituted phenyloxy or naphthyloxy;
10 optionally substituted 5- to 6-membered heteroaryl having up to
3 heteroatoms from the group consisting of N, O and S;
optionally substituted phenyl or naphthyl; or
by a 5- to 7-memberéd saturated or unsaturated heterocycle having up to
3 heteroatoms from the group consisting of N, O and S, which for its part may
15 optionally be mono- or polysubstituted by identical or different substituents
from the group consisting of an oxo group (=0); fluorine, chlorine, bromine;
(Cy-Ce)-alkyl; nitro; cyano; hydroxyl; phenyl or naphthyl; or by (C;-C¢)-
alkoxy,

20 where the heterocycle and the heteroaryl ring may each optionally be fused
via two adjacent ring atoms to optionally substituted phenyl or naphthyl,

or

25 R* represents a 5- to 7-membered saturated or unsaturated heterocycle having up
to 3 heteroatoms from the group consisting of N, O and S,
which for its part may optionally be mono- or polysubstituted by identical or
different substituents from the group consisting of an oxo group (=0);
fluorine, chlorine, bromine; (C,-C¢)-alkyl; nitro; cyano; hydroxyl; phenyl or
30 naphthyl; or by (C,-Ce)-alkoxy and
which may optionally be fused via two adjacent ring atoms to optionally

substituted phenyl or naphthyl or optionally substituted (C4-C7)-cycloalkyl,



23FES2004 -29 or R4 represents allyl, and their tautoners and theiz 3 FEB 200
respective salts, hydrates and al koxi des, except for the foll ow ng
conpounds of the general formula (1), in which the radicals R, R2, R3 and
R4 are as defined below R = R2 = H -BR3-= para-OH, R4 = -CH2-Z where Z =
H CH5, C(O-0OCH3; + R =R2=H R3 =para-OC(O-CH3;, R4 = -CH2-Z where
Z = H + R =R2=R3=H, R4=-CH2-Zwhere Z=CH3; Rl = R2 = H, R3 = neta-fluoro;
R4 = -CH2-Z where Z = C(O - NHZ; Rl =R 2 = H R3 = para-chloro; R4 =
-CH2-Z where Z = CH3; + R =R 2 = H R3 = pars-OCH3; R4 = -CH2-Z where Z =
CH3; Rl =arf@theirthutbiders af@ tiiNSEpechde saltsChidirdtey Wit flkdxidesCH3. The present
invention also provides a process for preparing the conpounds of the
general formula (1). According to a first variant of the process according

to the inventio he ounds of, t gene fo ar,e pr.epared by
reacti ng cofiEan ﬁ’étﬂb o R FiRag s A TheaSeORr) forsiaban gt b GRRR Y ¢ ho
radicads Rl II@ (ﬁi‘l e%sﬂé{';\ﬁ&]‘l?}é]@»q above w th conpounds of the general

forrrula(lll) R4X ?‘r R4 is as defined above and X represents

a nucl eof ugi ¢ group (pref erably hal ogen, in particular chlorine, bromne
or iodine, or nesylate, sylate, triflate or 1- |mdazoléld} in inert

sol vents, it applé{oera‘tIéI Rn—tméa PHER e &CHi-Zawhers £ = €A% S gl e | bed

ron N s (1 Bh %ﬁ?é&?ﬁ% Heahte FERED" &eﬁ% Nﬁéb@?d ¢ (1
If the radical Ré@poHe- gﬁcﬂﬁéxﬁéo ﬁe?wmaca%an%ga@ thf-g B %ﬂJ &9

substituted by the radicals -
wher el@ he radi ca#&aH&CeH?-C@td’r %3&@@&41@1265&6@5 23FE82001

. R!'=R?=H; R? = meta-OH; R* = -CH,-Z where Z = 4-Br-C¢Hs-NH-CO, 2-

S02-R |

oxo-benzo-pyranyl-3-carbonyl, 4-C1-CsHy-CO;
. R' = R?= H; R® = para-O-C(0)-CHj; R® = -CH,-Z where Z = 4-CH;-CgHs-
CO, H, 2-oxo0-benzopyranyl-3-carbonyl, (CH;);-CH,, 4-C¢Hs-CsHy;
15 . R'=R?=R?=H; R* = -CH,-Z where Z = CH3, CN, 2-naphthyl;
. R!'= R?= H; R’ = para-butoxy; R*= -CH,-Z where Z = 4-C1-C¢Hs, C(O)-
OCH;, C(0)-C4Hs, CH=CH,, C(0)-NH3, H, 4-Br-C¢H,-CO, 4-Cl-C¢Hy-CO,
C(0)-OC,Hs, C(0)-0-CH,-CgHs, 2-oxo-benzopyranyl-3-carbonyl, C(0)-NH-
CeHs, CN;
20 . R'=R?=H; R’ = para-bromo; R* = -CHy-Z where Z = 4-Br-CsH,-CO, 4-Cl-
CHs-CO, C(0)-NH,, C€(0)-OCHs, 4-Cl-C4Hs, 4-Br-C¢H,-NH-CO; -
. R! =R? = H; R® = meta-fluoro; R* = -CH,-Z where Z = 4-Br-CsH,-CO, C(0)-
NH3, C(0)-0O-CH,-CsHs, CN;
. R'=R?=H; R? = para-chloro; R* = -CH,-Z where Z = 2-naphthyl, CHs;
25 . R'=R?=H; R? = para-OCH3; R* = -CH,-Z where Z = 2-naphthyl, CH;
. R'=R?=H; R’ = meta-NOo; R* = -CH,-Z where Z= CHj.

Particularly preferred compounds are the compounds of the general formula (I)

30 in which:



-31 it is alternatively, according to a second variant of the procdssFEB 200t
according to the invention, also possible to prepare the conpounds of the
general formula (1) by initially reacting the conpounds of the general
formula (11) with 2-bronoethyl am ne to2gi-ve conpounds of the general
formula (1V) which are then reacted with conpounds of the general fornula
RO-Y (V), in which RO has the neaning -C(O-R, -C(O-0R8, -C(O -NR6R7,

- S02- R8 whepe i as _defin above an Y represents a, nucl eof ugi.c
group, pref ié-(r’a I’§R h%rleo@g?{lca’ ] S‘gff"trF Sy mgﬁ?e&dFWE’, OPB?%H?%ero?reisﬁlfF%Q, or
nmesyl ate, tosyl aﬁﬁmﬂqéig{-d@t(ﬁ‘tﬁéfolrmgmﬁmkmsz or else RO has the neaning
R6 and 2 3 FEB 2004 - 32 represents the group O=C=N-, in inert solvents,
i f appropriate ihydrhgemyresence of a base. The second variant, described
above, of the prgc ss .according to the invention can be illustrated in an
exenpl ary manner Hﬁ"”fﬂe follow ng equation: (1) The nucl eofugic group X,
whi ch 4¢s soneti - al : t @ \asiJieavi ng group, can be introduced
into the reacti ﬁﬁé@gﬁfgﬁ%ﬁx@té@@ll g%)aaglglgenerat ed in situ by customary

net hods, for exaopiohally sibdeitutéd phenyhbu reaction”. Suitable solvents for the
process according to the invention are all organic solvents which are
inert under the ?PRtEallypubstfyed (Grcs)-atkmdwe i ncl ude al cohol s such as

nmet hanol , et hanol i ronanol . ketones such as acetone and net hyl et hyl
ket one, acycli c'%ﬁ‘gﬁ&)yﬁ‘c@@w@??%a h as diethyl ether and

t et rahydrof ur an, figsdiR) ShisHgé! as ethyl acetate or butyl acetate,

hydrocar bons such as benzene, xyl ene, toluene, hexane or cycl ohexane,

di met W1 f or mani deitroacetonitrile, pyridine, dinmethyl sulfoxide (DVSO),

chl ori nated hydrocarbons such as dichl oronet hane, chl orobenzene or

di chl or oet hane of*i®xanet hyl phosphoric triam de. Water is al so suitable for
use as sol vent ._CF(@)_IR'SE:UI ar preference is given to dinethylformamde. It is
al so possible to 'uSe mixtures of the solvents nentioned above. 23FEB2004 -
33 Suitabl e bas€XOxNR®RAp customary inorganic or organic bases. These
preferably inclu al kali netal hydroxides, such as, for exanple, sodium
hydr oxi de or pot= ?um hydr oxi de, or al kali netal carbonates, such as

sodi car bonat e_ﬁﬁ_@@)@\ﬁsi um carbonate or sodi um bi carbonate or potassium
bi carbonat e, or sodi um’net’hoxi de or pot assi um net hoxi de or sodi um et hoxi de
or potassi um et héxC@@)-BFf; pot assiumtert- butoxide, or else anmides, such as
sodi um am de, litS%i@ aigg-( rinmethylsilyl)amde or [|ithium

di i sopropyl am de;>~@r a tallic conmpounds, such as butyllithium or

-NRS-SO,R®,
20 where:

R denotes:
hydrogen;
hydroxyl;

25 optionally substituted (C,-Cq)-alkyl;
optionally substituted (C3-C7)-cycloalkyl;
optionally substituted (C,-C4)-alkoxy;
opticnally substituted phenyl;
optionally substituted phenyloxy; or

30 -O-(CH;),-pheny! wheren = 1,



phenyllithium or else am nes, such as triethylam ne and pyri dine. 723 FEB 2004
Preference is given to the alkali nmetal carbonates and al kali netal
bi carbonates. Here, the base can be enployed in an anount of froml| to 10
not, preferably from1l to 5 not, in pa2fi-cular from1l to 4 not, based on 1
nmot of the conpounds of the general formula (I1) or (1V). The reaction
generally takes place in a tenperature range of from-78C to refl ux
tenperature. preferab i - - +40C. in partjcul ar at
room tenperature. Thke%#e‘:ggtgi%gﬁﬁ}?%&ﬁaeh%g}bﬁ%g‘%o%fg e aa%ﬁ?ﬁ%ﬁ%ia M:%y at ed
or reduced pressure (bptionatlyanltiguted (CREF-ARUAIKMOM 0.5 to 5 bar). In
general, the reaction Is carried out at atnospheric pressure. The person
skilled in the art is famliar with numerous nodifications of the
condi tions msntigrned above which are within the know edge of the average
expert and wthin the scope of the present invention. The conpounds of the
generag formulae (I11) are |ikew se known per se to the person skilled in
the art or can be_prepared by customary nethods known fromthe literature.
Ref erence may beRFraderdprespasta' Sultar7-memberedfsahirated Ry yisiuratéd hersocytlee
respective content of v\lgi ch. is expressly incorporated herein by way of
reference: Dyachenko™Bichdpr its parkuiay be manon a1 pefysubsiwiesthy,, Vol . 33, No. 7,
1997, pages 1014-101 3¢, No. 4, 1998, pages 557-563; 2 3 FEB
2004 -34 Dyachenko e%ng)fwgr\é%émégtry of Heterocyclic Conpounds, Vol. 34,
No. 2, 1998, pages I18forif¥4chlofthélt el a et al ., European Journal of Medicinal
Chem stry, Vol. 33, 1998, pages 887-897; Kandeel et al., Zeitschrift fir
Nat ur ¥&r schung 42b, 1eptiopatly subsgimted {G1-Co-a¥k¥o possible to prepare the
conmpounds of the geneﬁigrl_for mula (I11) from conpounds of the general
formula (VI) by reacti R with an alkali metal sulfide. This preparation
met hod can be illustr@fagg i n an exenplary manner by the equation below Rz
(VI) The alkali netal sulfide used is preferably sodiumsulfide in an
amount of from1 to Melrewyll; preferably from1l to 5 not, in particular from
| to 4 not, based on 1 not.of , I ounds of the general formula (V).
Suitabl e sol vents ar e°p§1qnalé¥8§)ﬁ§1@%%(gPo%ﬁﬁ§rMi ch are inert under the
reactipn conditions.pylftgse,)lalkdxyde N, N-di met hyl f or mam de,
N- et hyl pyrrolidinone,” hexamet hyl phosphoric triam de, pyridine and
acetonitrile. Particularly preference is given to N, N-di nethyl formam de.
It is also possible to use m xtures of the solvents nentioned above. The
reaction is gene?rally carried out in a tenperature range of from+20C to
reflux tenperature, preferably in the range from +20C to +120C, in
particul ar at frog’n +60C to +100C.

R represents optionally substituted 5- to 6-membered heteroaryl having

20 up to 3 heteroatoms from the group consisting of N, O and S, selected
from the group consisting of furanyl, pyrrolyl, thienyl, thiazolyl,
oxazolyl, imidazolyl, triazolyl, pyridyl, pyrimidyl and pyridazinyl,

where the heterocycle and the heteroaryl ring may each optionally be
25 fused via two adjacent ring atoms to optionally substituted phenyl or
optionally substituted {Cs-Cs)-cycloalkyl,

and
30 R® and R’ are identical or different and represent

hydrogen;
optionally substituted (C,-Cy4)-alkyl;



23FEB2094 -35 The reaction can be carried out at atnospheric, elevat eplgcpEP 2004
reduced pressure (for exanple in the range fromO0.5 to 5 bar). In general,
the reaction is carried out at at m)sphséi c pressure. The person skilled in
the art is famliar with numerous nodi freations of the conditions

menti oned above which are within the know edge of the average expert and
within the scope of the present invention. The conpounds of the general
fornmulae (V1) are |ikephicallksebstinped pehyl;@rt he person skilled in the art
or can be prepared by customary nethods known fromthe |literature.

Ref erence may be maderSPrespiirentionply substitwted Foip i caembaredalmdteroanyl Ahvipg
Synthesis, 531 (1981 he, cont ent of ich is_expr.ess i.ncoy porat e
herein by way of ref e%%%ocg.helﬂﬂ?é?o 5}1%8%\/@5 g’d?“&‘f?é”ééﬂ%f’hﬁ ﬁo%gégef@&l) or
(V) are either commer gbal e Fy¥dip aBhAstind FNRMKyREHyrF@yl Ahleh§l, RERSAYL,
skilled in the art or can be prepared by customary rre?hods. Surprisingly,
t he cohpounds of the geuaelyhlimidarotyl, &iazblyl, pemdylapyrimidyt @slgyadaznysef ul

phar macol ogi cal activity spectrumand are therefore suitable in particul ar
for the prophylaxis and/or treatnent of disorders. This is because it has
now been found, ynexpectedly, that the substances of the formula (1) above
are suitable for the prophylaxis and/or treatnent of a |arge nunber of

di sorders, i.e. in particular, for exanple, disorders of the cardi ovascul ar

system (cardi ovasgul ar_gdi sorders); urogenital disorders; respirat or?/
di sorders; infl afme8rR  tegsthenevitlvithy InaRegsn ortgmd tos rhdedy sheydargbentoally n

partigul ar di abetes | i - G I i.nal ly, al so _neur enerative
di sorders, such as, P%lracé‘%(%%ph?’@?ﬁﬁgrk?ﬁ%g%eé S%faéée/da%rel,ms ﬂlﬁalf%(fgﬁg[ﬁg?’ﬂ? In
the context of the prese up Eblg!ﬂ%ieﬁfh&orﬁ@'t‘r@hpmsgbﬁ@&oﬁgiﬁﬁfﬁ@ﬁ, eradte be

understood as neaning, in particular, for exanple the follow ng disorders:
coronary heart di seashichhippdist parsimeay Eplignellyl oo thqmoe swupaysubstetvtednbsi s
such as, for exanple,.,23FEB2004. -36 restinosis after ball oon dil atation of
er | pher al bl ood vessiPaICaLD B PG e T e EaymirersBEPE Al hn as.

peri pheral and cardi %ﬁ&@%@ﬁ igprders; stable and unstable angina
pectoris; and atrial fibri |a’%?o?f The conpounds of the general fornula (I)
are flUrthernore al so Budringhthdoffine; reduci ng the nyocardial area effected by
an infarct. The corrpomo[ ’ihe general formula (I) are furthernore
suitable for the treatfe "aka‘( d prophyl axis of thronboenbolic disorders and
i schem as such as nyogghdi al infarction, stroke and transitory ischemc
attacks. A further area of indication for which the conpounds of the
general formula (1) agyenoisuitable is the prophylaxis and/or therapy of
urogeni tal disorders,, such.as, for exanple, irritable bladder, erectile
dysfunction and femlly%%?&al dysfunction, and additionally also the
prophyd axi s and/or trgahoegt of inflammtory disorders, such as, for
exanpl e, asthma and inflanmabl e der mat oses, of neuroinflammatory di sorders
of the central nervoia-Gystkemy, such as, for exanple, conditions after
cerebral infarction, Al zheiner's disease, furthernore also

neur odegenerati ve di sorders such as Parkinson's disease, and al so pain.

and

25 R® represents NR®R’ where R® and R are as defined above;
optionally substituted (C;-Cs)-alkyl;
(C)-C4)-alkoxy;
optionally substituted phenyl;
phenyloxy; or
30 -O-(CHy)s-phenyl wheren=1,

and



A further area of indication is respiratory disorders such as, for exgé%ﬁ%QZML
asthma, chronic bronchitis, pulnonary enphysenma, bronchiectases, cystic
fibrosis (rmucoviscidosis) and pul nonary hypertensi on. The conpounds of the
general formula (1) are furthermore alsé3suitable for the prophylaxis

and/ or therapy of hepatic fibrosis and cirrhosis of the liver. Finally, the
conpounds of the general fornmula (1) are also suitable for the prophylaxis
and/ or therapy of diabetes, in particular diabetes nellitus. 2 3 FEB

2004 -37 A@C?rdingly, the present invention also relates to the use of the
subst ances Bf t heepregents strhighoehmin ar pranched (GirEpalkyh gr (€aCanatkanyd whidh

phar maceuti cal conpositipons for the prophy]laxis and/or treatnent of the
clinical feat ure@rer?gﬁPP%ﬁ'éao%(?&BJ}ﬁ%“&ﬁ%‘g t invention furthernore

relates to a net okff the prophylaxis and/or the treatnment of the
clinical pictures mentioned above using substances of the general fornula
(1). The phar macBudrimegkhlanhé;vity of the abovenenti oned conpounds of the
general fornula (1) can be explained by their action as selective |igands
on individual sut¥Bes or a plurality of subtypes of the adenosine

receptors, in partdifL 586l eptl | gands on adenosi ne Al, adenosine
Al a and/ or adenoséf('ﬁg%hc?%%e%t%r%bng%?% “gr ably as selective |ligands on

adenosi ne Al and/@O)adrRIrdsititee R2Bnd REeRtRIdEfinddabohe context of the present

invention, "selective" are 9deno§| ne receptor ligands where, firstly, a
clear effect on @R Forwheoe B’ anfbRostierss definedatwve;subt ypes and, secondly, no

or a gonsi derabl ef f ect_s0n e or e ,of her adenosi ne receptor
subt yﬁgs can be ﬁ%@gﬁb‘%f‘ \W&%ﬁeé{, apd qr%%@%{nefl&{’?‘ffe test nethods for the
selectivity of agdiQRIRYQh&GE RIGRd RS aFPLleifed Moveest methods described in
section A 1l. Conpared_to adenosine receptor ligands of the prior art,

d
the substances ofNRE8OgRAerhate Rt ordR are @b lefmed abowd; nore sel ective. Thus,

for exanple, co n f ener al ormul a §1) in_whjich R4 represents

(C, - C4)-al kyl m%ﬁ)ﬁ@*ghbé@t@f rjY =a6b°rgua?)‘:?8f 1525 efinest ahgves - C(O) NR6RY7,

where R6 and R7 %ecj)%iycal or different and are hydrogen or optionally
)_ 2

substituted (Cil- al kyl' ;7" are generally sel ective on adenosi ne A2b
receptors. On t heptanhBy sutahthtedophepplorgtls of the general fornula (1) in which

gencral |y act sePePAUS] SUHATo0s e CAPAFBUEh OFEABAFRESOR | 95 (©
Conpounds of they H@t@ﬁia%r?sf ﬂBﬁ“{h@,%’hﬁ? 'cBné’i’mr}g‘oﬁﬁ, r(?B.BQSSe 18cted i iné! ky!

substituted by i mdazolyl or optidnally substituted benzyl, I n turn,

general ly act sgioep tcousitingosf Actenyhgiynelyl thiendl, aberoigl oeazdly, medegilyls s.
This receptor selectivity can be determ ned by biochenm cal nmeasurenent of
the intracell uIW%‘sB@?fB’irPYEW BYMXKi ch specifically only express

one syptype of 66}&,@@&&3*@&{ tgfs. In the case of agonists, an

increase in the intrace ‘concentration is observed; in the case
of antagoni sts, by dedr @a3endmbdrétk satntatal of unbamrated AMderooyebe haviagiuntaf t er

prior stimulation with adeposi ne or adenosi ne-|ike ubst,anges is observed™ ™
(see the publi cat hefproaemsdrem thegropp cpngisting ofly.|( apehS which for its part may

optionally be mono- or polysubstituted by identical or different substitnents
from the group consisting of an oxo group (=0); fluorine, chlorine; (C-Cq)-

25 alkyl; nitro; cyano; hydroxyl; phenyl; or by (C-Ca)-alkoxy,

where the heterocycle and the heteroaryl ring may each optionally be fused

via two adjacent rings atoms to optionally substituted phenyl,

30 or



C. Omman, A Lorenzen, U Schwabe, B.B. Fredholm "D fferences in th%SCfI’E(EeZIHm
of potency for agonists but not antagonists at human and rat adenosi ne A2A
receptors”, Biochem PharnmacoL, 57 (1999) pages 65-75; and S.P. Al exander,
J. Cooper, J. Shine, S.J. HIl, "Charddt-erization of the human brain

put ati ve A2B adenosi ne receptor expressed in Chinese hanster ovary

(CHO. A2B4) cells", Br. J PharmacolL, 119 (1996) pages 1286-90, the
respecti vepdi scl of : which i r i way of
reference) Rd Accéé)pé?s%gfsy% > Y@eﬂlc%lre }eﬁsbee%t% Sﬁ%aétﬁ%( ?éﬁﬁsé*@shge% ? g@f"gg@ég’ﬁg"%‘g of

sel ective adenoss B@etef®E6Ns Gom the grelp, consistirgy 6fi D and 8f sel ective adenosi ne
Al , adenosine Al a and/or adenosine A2b receptor |igands, for preparing

medi cament s and Witelr fardsuracicapy OEWﬂf’(ﬂé’ib@i%W?‘f%@ol)ﬁﬁb%%%gyé%“é‘c R/ or
treatment of disgtders, .i arti.cul f | e IS of_khe

car di ovascul ar $EM E‘ébéﬁﬂ'f)ea 2800 gféé (firé“@r grs e o %’é‘eﬁ%‘?%&%ﬁ goér)ger s;

| nf agmat ory andiuiBHE bR A1, Y alkyB i8] yandehydsiopepRemtl sebg(Spr ders,
respiratory disorders; hepatic fibrosSis, cirrhosis of the liver; cancer;
and finally dialij)-akoxiyangarti cul ar di abetes nellitus, where, with respect

to the individual areas of .ingication, reference is.alspo made to t has
been said abov&vhighmay EETFFB'@HHCCRC Bsed yia é@ﬂé’:&éﬁce‘?to?%lago"eﬁ ?0 SRR g

selectively to i ﬁ% . ar 3k i.f abl e for
nyocar di al prot gc #@‘#egﬁﬁém? F? e p?ggﬂ%ﬁlggf{@%;\%%?oﬂtg%t ment of

tachycardias, atrial arrhythm as, cardiac insufficiency, of acute 2 3 FEB
2004 -39 kidney failure, diabetes and of pain. Co unds of the general

f or mila (I)and/rﬂheéhtaumﬂﬁsw@é'tfif%ﬁ@PgﬁlwaBﬂé‘ﬁ%F%é“&B@O?‘\é’@%ptors, on the
other hand, are preferably suitable for the prophylaxis and/or treatnent
of thronmboenbolic disorders, of neurodengenerative disorders such as

Par ki nson' xgig 85 Foloviing @ohpoul@sithb gandralgfortulagDyindshioh thdndipalser al
formula (1) lvvh' ch bind, selectively to adenosine A2b receptors, in turn,
are pref er bl R Rl agbReare @p defieedfredPHy| axi s and/ or therapy of hepatic
fibrosis, of nyocardial infarction, of neuroinflamuatory disorders,

Al zhei mer' s di sease, of urogenital incontinence and al so of respiratory

di sorders such s, pParge 18- O R @7 el & ONpaD)-OICsH;, 4FBe
present invention also provides nmedi canents and pharnmaceutical conpositions

conprising at | d3di-ONe dsebetyl-GsHs-&ddnbsi GalsafdBrO-&dbrodin LI Baept or

| i gand, prefer l.east. one co nd .of t rgdq f _@p_& ,
together with oﬂ(ﬁr&n&f@*%h%ﬂzmﬁgg'c"&f‘ll"iﬁ‘agfé‘&g'ﬁﬁ% goéxgl Di eéﬁlf‘fsd%’r
carriers, and t hﬁb{«,H%’-@%HI-g*O heH, RYHReTE S srentcgnedoabove. Suitable for
admi ni stering the c¢onpounds of t he general formula (1) are all customary
adni ni straté on fRY#AR? S HeR’ erméta-Qidy BhEeClb-Z wheral 2t $-8r-GdbaVH-GQpE4 ngual |
rectal or external, such as,_for exanple..raqsdermal, with particular
pref e¥ence oral W'W@M“?"Cﬁwopﬁlegpgég}{ﬁéﬁar enteral adninistration,

particul ar .rrenti n_ gy ?El{]a—dﬁara%‘d(%'rﬁBEWLLSJCﬁ 0¥ A PUE L CHME Hy-
ratron S

subcut aneous adm ni or exanple as a ubcut aneous depot. Very

particul ar pref ear@nHe2ickoBenLopyranyd-3dartrayl, diGH«Cdhn. Here, the active
conmpounds can be admzni sfer ed on their own or in the formof preparations.
Sui t abl e prepar &Rl oRS FRT=ER" ndHInZatherm ZGLHErENint er alia tabl ets,

capsul es, pellets, sugar-coated tabl ets,s pi - ghanuies,, soki liquid

aerosols, %yr up%l =dhut ﬂ’oﬁj; PA{A ALY s—dhbﬁ'szbl%&?%o%s. 4I—®(r)€?ﬁsf zr?’ret@)gcti ve

compoyd has to §ey, C(0)-CeHs, CH=CH,, C(0)-NHz, H, 4-Br-CeH,-CO, 4-CI-CsHs-CO, ,
C(0)-0C;Hs, C(0)-0-CH;-C¢Hs, 2-oxo-benzopyranyl-3-carbonyl, C(O)-NH-

——

CsHs, CN;
. R! = R? = H; R? = meta-fluoro; R* = -CH,-Z where Z = 4-Br-CsH,-CO, C(0)-
NH,, C(0)-0-CHa,-C¢Hs, CN;

30 . R!=R%= H; R3= para-chloro; R* = -CH,-Z where Z = CHj;
. R! =R2 = H; R? = para-OCHj3; R* = -CH,-Z where Z = CH3;



present in such a quantity that a therapeutic effect is obtained. In 2 3 FEB 200
general, the active conpound can be present in a concentration of fromO0.1
to 100% by weight, in particular fromO0.5 to 90% by wei ght, preferably from
5to 80%by weight. In particular, th&soncentration of the active

conpound shoul d be 0.5-90% by weight, 2 3 FEB 2004 -40 i.e. the active
conpound should be present in quantitites sufficient to achieve the dosage

range nentioned.,iTo,t hi.s .&nd chive C be converted in a
manner knoWn pe §éRiﬁ#§]£%h8w%£§F§ ry’” gg%%&@??ghs- is is achieved
using inert nontoxic pharmaceutically suitable carriers, excipients,

sol vents, vehicles, enulsifiers and/or dispersants. Excipients which may be
ment i oned Paetjculaprefkenpd accovdingto theomapkion iogiyemioccompoundnofkths generals, f or
exanpl e, paraffins, vegetable oils (for exanple sesane oil), alcohols (for
exanpl e etHGﬁ@ﬂ?(%cherol), glycols (for exanple pol yethyl ene glycol),
solid.carriers, such as natural or synthetic ground mnerals (for exanple
talc 8r silicates), sugars (for exanple | actose), enulsifiers, dispersants
(for exanpligwhidd:yvi nyl pyrrolidone) and glidants (for exanpl e nagnesium
sulfate). In the case of oral adm nistration, tablets may, of course, also
contain additives such as sodiumcitrate, together with adjuvants such as

starch, gelatiya gnd _the J.ike. . .Agueous i r hDkStration
may furt herIﬁD:Re’ ge aéed}‘ﬂ%ﬁhffhvﬂrtq{ﬁg‘?epa\%dr %&;ﬁ%@é{rlgggro ngf]g@glln? %fjgg:l%'tegitener al ,
it has been founghd heifodsyPiRt FIQRRVRg sGhAMEnG: sSter, in the case of
parenteral adm nistration, quantities of fromabout 0.1 to about 10 000

g/ kg,10 pr ef er ablhydfagemy about 1 to about 1 000 ug/kg, in particular from
about 1 ug/kg tq@_abogt 100 ng/ kg, of bodyweight, to obtain effective
results. In the WEYht oral adm nistration, the quantity is from about
0.1 to about 10[H%ﬁ%?, preferably fromabout 0.5 to about 5 ng/kg, in
particular fromabout | to about 4 ng/kg, of bodyweight. In spite of this,
it may still be triBgeiomethyl;dependi ng on bodywei ght, adm nistration route,

i ndi vi dual response to the active conpound, the type of preparation and the
time or interval™&t%%hi ch administration takes place, to deviate fromthe

quantjsties menth@pgd 8eS ficl forkRid - 40 THGGHLOMN! IBCIYCODH S or
illustrated by the exanpl es bel ow, however, these exanples are only

i ntended to faci-O-CHb-€H=@HE};t er understandi ng of the invention and not to
restrict the invention in any way. 2 3 FEB10fJ4 -42- A Evaluation of the
physi ol ogi cal a ‘FWV?ydﬂQHQ§§%5ﬁ@¥Pﬁkion of the cardiovascul ar action
Langendor ff heard;,,@f the rat: After opening the thoracic cage of
anesthetized rats, the heart is removed quickly and introduced into a
conventional Lamgyemsiorff apparatus. The coronary arteries are perfused at

ecoriba vi o an BeproBar aeOKelin ¢ censor 1 o PeTUSton pressure s
-C(O)NHz;
NH;
“NH-C(O)-CHj;
-0-C(0)-CH; or -0-C(0)-C;Hs;

25 radicals of the formulae

O
T R I
—S—N N—CH, —S—N 0 or "ﬁ‘N :

it
6 “—/ 0

and
30 -NH-S0,CHj3; or -NH-S0,C¢Hs,



this arrangenent, a decrease of the perfusion pressure corresponds tgiJEBZWL
rel axation of the coronary arteries. At the sane tine, the pressure which
is developed by the heart during each contraction is neasured via a
bal l oon introduced into the left ventri2él-e and a further pressure sensor.
The frequency of the isolated beating heart is calculated fromthe nunber
of contractions per tine unit. In this test arrangenent, the foll ow ng
val ues were obtained for the coronary perfusion pressure (the stated
percentage refers to the reduction of the coronary perfusion pressure in
percent at thé& respective concentration): 2 3 FEB 2004 -43 Reduction of
the coronary perfusion pressure in percent at a concentration of Conpound
of the formula (1) used RR2 R10-7 g/m10-6 g/mM NCL CNI 4 H2N N SCR

Ccompound oft oxa i Bois pufeh SREpY BERERE G Rl Tupitce hiewtbasibu a7o
R4 = - gH2- phenyl Ocﬁ& ﬂﬂtequ xanple A 189) R2 R3 = neta- OHabout 42%about
68% R4 = - CH2- CH2 ;conpound of exanple A 43) R=R=H R3 = par a- CHabout

40%bout 75% R4 hydr@kd; CH2OH (conpound of examle 21) R=R=H R3 =

par s- OHabout 64%about 63% R4 = 2-i m dazol yl met hyl (conpound of exanple A
379) At the stat&3bncentrations, the substances tested had no effect on
the pressure deV@(It(gp@éHdurl ng the contraction in the left ventricle and no
effect on the heart rate’” Thus, it was denonstrated that the substances act

sel ectivel y onl y-@0)HaRE(Y)- HMI}f{ysC(IDI)-HBICPzHE,EB -C0OWHNAEZH 5,

10 -NHC(O)NH;, -NHC(O)NHCHi, -NHC(O)NHC;Hs, -NHC(O)OCH; or
-NHC(O)YOC,Hs;
-SO,-NHz;
-NH-S0,-CHj or -NH-80,-C,Hs;
-OCH;;
15 phenyl, which may be substituted by nitro, cyano, fluorine, methoxy,

difluoromethoxy, methoxycarbony! or p-tolylsulfonylmethyi;
pyridyl, furyl, imidazolyl, benzimidazolyl or thiazolyl, which may in each
case be mono- or disubstituted by identical or different substituents from the
group consisting of methyl, nitro and chlorine;

20 oxadiazolyl which may be substituted by phenyl or methoxyphenyl;
or

" a radical of the formula

25

or

R* represents allyl or 3,3-dimethylallyl,



11. Denonstration of the receptor selectivity (adenosine Al, A2a, A2b ZaanEIEBmm
A3 receptor selectivity) Cells of the permanent |ine CHO (Chi nese Hanster
Ovary) were stably transfected w th cDNA for the adenosine receptor
subtypes A I, A2a, A2b and A3. Bindi ng &7+t he substances to the A2a or A2b
receptor subtypes was determ ned by neasuring the intracellular cAWP
concentration in these cells using a conventional radioirnnmunol ogi cal
assay (CcAMP- ; e, r of the action of
t he substancfea&;ﬁgéﬂtggtgni stsn,d_{glgfggﬁgsggaﬁ S%%Sﬁ&%éﬁ?%‘sk%??gs’expr essed in an
increase of the intracellular cAMP concentration. In these experinents,

t he adenosi ne anal ogu E\IECA (5- N-et hyl car boxam do- adenosi ne), whi ch binds
unsel ect i vele§?el’6$‘?r ‘gftef‘hl RYga campewpdsyof the semaral fgenda (Reinrwhish the radisatsy pes
and has agomriishi Gy3acthi . Hessling, J., Hegler, J., Owmman, C. ,
Kull, B., Frrkeﬁﬁdﬁ{m%g.lgg,régo%ts@?dﬁf@!w Conpar ati ve pharnmacol ogy of human
adenospne receptor subtypes - characterization of stably transfected
receptors in CHO gells, Na}unyn Schm'qedebergs Arch Pharmacol, 357 (1998),
1-9) was used asRr efRrehbR” <parp&hiR™ FHeHademuose de= HeCdips, G6)-ACHyd A3 are
coupled to a G &rllgt jn,_i.e. stimulation of these receptors results in an
i nhibition & adénylBtslbyeIaraa-th@hbdsaks sabeilowheae 25 Re intracel | ul ar
CAWP | evel . jTo igenthfy oA/ A3 eC onj sts, . the adenylate cyclase is
stiml ated Usi ngﬂf or%kolgl&n.ﬁ\ m&@?‘?%‘ﬁgu irﬂongﬁhsﬂ mul ation of the Al/A3
receptors ighi bi RS aueny. e gyelfste; Isb:tdjﬁ]tz_zi‘ghgézppggj,)bllmzi 0 det ect

Al / A3 receptor agonists by a conparatively ow concentradtion of cAVP in
the céll. Te de s=tR2a1=H;:Rﬁ=apumgb]roi-ogtR"c=éIIﬂﬁth}mreadne‘ﬁdgi ne receptors, the

reconbinant cells, transfected with the correspondi ng receptor were
prestimul at 8d wi Rnh=NECAH: End rase O Be = $iHrAavhetest4es on a reduction

of the intracell gharpbcAMPgoncent.rat ion t bi rest iul ati on was
exami ned. In thege_eg{(pe ’#en_trg,et,a% ( aﬁfqﬁll’[ﬁz&}eﬁ?ﬁé" tgiélngener), whi ch

bi nds unsel ectively, but with high affinity, to all adenosi ne receptor
subtypes and has antagoni stic action (Miller, CE , Stein, B., Adenosine
recept or 23FEB2DBRculasprefirenpsicsomsiingstor the tinyeasionns gyen do icosipoudusr afithert i ¢
applications rr ent lallsuar maceutical Design, 2 (1996), 501-530) was used
as ref2rencBERHTYE Y t he experiments bel ow, the intracel lul ar cAVP
concentration in CHO cells which had been transfected with cDNA for the

Al b receptor was determ ned. What is stated is the cAVMP concentration in
percent in WWwhigbi|s in a well of a microtiter plate, based on the control
val ue obtai ned wi thout any substances acting on the cells: 2 3 FEB 2004 -46
Concentration of intracellular cAMP in percent at a concentration of

ﬁgﬁp& u g glof RE,hR? f1OT 20l idertichl bP afffdreritandaindHeAdd & MDantMIPEO seleddbdC CN
20

from the group of the following substituents:
hydrogen; -
‘ hydroxyl;
methyl;
methoxy;
25 radicals of the formulae -O-CH,;-CH;-OH, -O-CH,-COOH or
-O-CH;-CH=CHp3;
fluorine or chlorine;
nitro;
cyano;
30 -C(O)OH or —C(O)OCHj3;
-C(O)NHz;



NECA (ref er ence) 36334085812261263 R = R = H837947900 R3 = para- OH R4Z=3 FEB 100k
-CH2- C(O NH2 (conpound of exanple A1 R = R = H253432384 R3 = para-OH R4 =
- CH2- CH2OH (conpound of exanple 21 R = R = H347674784 R3 = neta-OH R4 =
- CH2- CH2OH (conpound of exanple A 43) R&R =H463716753 R3 = neta-OH R4 =
- CH2- CH( CH3) OH (compound of exanple A 46) R = R = H100178438586571 R3=H R4
= -CH2- CH2OH (conpound of exanple A 104) R = R = H3708468619361140 R3 =
para-OH R4 = 2-igidazol yl net hyl com ound of exanple A 379) In these
experinments, it Was’ possible to block the action of all substances by the
ant agoni st XAC, -ij-ggojg{ynsel ective, but highly specific for adenosine
receptors. 2 3 FEB 2004 -47 In the experinents below, the intracellular
CAWVP concent r at i-OrC{D)-CHEoc DI OMEth; had been transfected with cDNA for
t he A2a receptor é{vaé dgtl_ie:fm ned. What is stated is the cAMP concentration
in percent in alfEEpPLheomia¢| of a nicrotiter plate, based on the
contr§I val ue obtai ned wi thout any substances acting on the cells: 2 3 F E
B 2004 -48 Concentration of intracellular cAVP in percent at a
concentration of Conpoufd o he formul a (ﬁ)l) /Js-id + RR2R3 10|E|99 MLO" 1
MO MLO'5 M NC CN H2N 8 _ —a —a—
N—CH, S—N O or S—N _
A O

O

and
—NH-SO;CHs or —NH-802C6H5,
10

and

R* represents straight-chain or branched (C;-Cq)-alkyl which is optionally mono-
or polysubstituted by
15 hydroxyl;
amino;
-C(0)-OCHj3;
-C(0)-NH,, -C(0)-HNCH3, -C(0)-HNC;Hs, or -C(O)-HNC¢Hs;
-NHC(O)NH,;, -NHC(O)NHCH,;, -NHC(O)NHC;Hs, -NHC(O)OCH; or
20 _-NHC(O)OC;Hs; -
-SO2-NH3y;
-NH-S0;-CHj; or -NH-SO,-C;Hs;
-OCHz;
phenyl;
25 ortho-nitrophenyl; or

a radical of the formula

/N /N| /N . N\(
~3 <3 <10 -

H H,C H



NECA (reference)585800130119922075 R = R = H92117208 R3 = para-OH R4 23 FER 2004
-CH2-C(O NH2 com ound of exanple A1) R= R = H143117 R3 = para-OH R4 =

- CH2- CH2OH (conpound of exanple 21 R = R=H117200317 R3 = neta-OH R4 =

- CH2- CH2OH (conpound of exanple A 43) .Rh= R = H67108183 R3 = neta-OH R4 =

- CH2- CH( CH3) OH (compound of exanmple A 46) R = R= H104107107146212 R3=H R4 =
- CH2- CH2OH (conpound of examle A 104) R = R = H93160218235291 R3 = para- OH
R4 = 2-im dazol yl methyl (conmpound of exanple A 379) In these experinents,

it was possible to block the action of all substances by the antagoni st
XAC, whichgis unselective, but highly specific for adenosine receptors. 2 3
FEB 2004 -29 In the follow ng experinents, the intracellular cAW
concentration in CHO cells transfected with the cDNA for the Al receptor
was determ ped. What is stated is the CcAWMP concentration in percent in al
celI's of aRwel | represgntsallylot i t er pl ate, based on the control val ue obtai ned
mﬁtho%t the action of any substance but after prestinulation with 1 uM of
forskolin for 15 min (in these nmeasurenents, the cAMP concentration

Wi thout pr gad ihekhaitbmBersWnk ihdiPresiRtiva s, Bftfftes SRDARGEIAS, 1 on of
intracellular cAVMP in percent at a concentration of Conpound of the fornula
(1) used RR2 R3 10" ML0O"6 MLO1 M NC CN H2N N S' R4 NECA (reference) 242428

R =2 R182422 RtS
except fo

R', R2, R*and R* are as defined below:

r?hen%tll%:.v%_;lg compounds of the general formula (), in which the radicals

10
. R!=R?= H:R*= para-OH; R* = -CH,»-Z where Z = H, C¢Hs, C(0)-OCHs;
. R' = R?=H; R? = para-0-C(0)-CH3; R' = -CH»-Z where Z = H;
¢ R'=R?=R3=H; R* =-CH,-Z where Z = CHj;
. R! = R? = H; R® = meta-fluoro; R* = -CH,-Z where Z = C(0)-NHz;
15 . R! = R? = H; R? = para-chloro; R* = -CH,-Z where Z = CHj;
. R' = R? = H; R? = para-OCH3; R* = -CH,-Z where Z = CH3;
. R' =R?=H; R = meta-NOy; R* = -CH;-Z where Z = CHs.

The present invention also provides a process for preparing the compounds of the

20 general formula (I).

According to a first variant of the process according to the invention, the compounds

of the general formula (I) are prepared by

25 reacting compounds of the general formula (II)
RAAR
R3
NC SN CN "
| P ’H '
H,N-" N7 s



4 = -CH2- CH2OH (conpound of exanple A 43) R =R =H282321 R3=H R4 = 73 FEB 2004
- CH2- CH2OH (conpound of exanple A 104) R = = H343435 R3 = para-CH R4™ =

2-i m dazol yl met hyl (conpound of exanple A 379) Thus, the compound of
exanple Al has a clear agonistic effeeB0en cells which express the
adenosi ne receptor A2b and virtually no effect on cells with the A2a
receptor. In contrast, the conmpounds fromexanple A 43 and A 104 have a
clear agonistic effect on cells with the A 1 receptor, virtually no effect
on cells with A2a receptors and a considerably weaker effect on cells with
the A2b recispvlich dredradicals R hRT mfdoR barsels definecbatadenosi ne Al recept or

agoni sts. The conpound of exanple A 379, on the other hand, has a clear
agonistic effect on cells with the A2b receptor, 23FEB2U -50 virtually no
effect on c conpar ably weaker effect on cells
with the Alﬂdé?g%whdélogtﬁesé@ ugfogm?ygﬁ?l ve adenosi ne A2b receptor
agonisg. 2 3 FEB 7004 -51 B. Synthesis exanples Exanple 1 2- [6-Am n

0- 3, 5-di ¢ ano-4- 4-hydroxyphenyl) -2- pyridinyl) sulfanyl} -N nethyl-
acetamide OH N | H' NN1-11 S H At rRbX t@&perature (RT), 53.6 ng (0.2
mol ) of 2-am no-4-(4-hydroxyphenyl)-6- sul fanyl-3,5-pyridinedicarbonitrile
and 45.6 ng (0.3 mol ) of N-nethyl brono acetam de are stirred in 0.5 m of
di met hyl f or peppidert RVE)dehiRaeiddee W th 33.6 ng (0.4 nmol ) of NaHCG3 for 4
hours. Thin-layer chromatography (TLC) (CH2C12/CH3OH 10:1) shows conplete
conversion. The entire mxture is diluted wth water and ethyl acetate
(EA ﬂfd the EA phase is dried with MySO4 and concentrated under reduced
presstre. ™9 resi due crystallizes fromnethanol. Yield: 45 ng (66. 3% of
theory), white crystals Mass spectrum nol ecul ar mass cal cul ated: 339,
found [ MtH] +=340. 3 23FEB2004 -52 Exanple 2 2-{

16- Ami no- 3, xfepregeammme@ﬁydgmqu@mhmy&amgkh dhfp)ﬁhic%lﬂrfcﬁ[bﬁnb Wohtine
diethylacetanide O4 0 At RT, 53.6 ng (0.2 nrriol) of

2- ani no- 4- (%A% GERAsHAlE 5asﬂ3§urrﬂm/pr Bimidazolyl),

15 in inert solvents, if appropriate in the presence of a base.

The process described above can be illustrated in an exemplary manner by the

equation below:

R1 Rz R1 2
R? R®
dimethytformamide
DMF -
NC A\ CN +  R-gr (DMF) NC._~~. -CN
o | - NaHCO,, 20 °C < M R
H,N" "N~ “SH HNT N7 8”7

{(mn M
20

If the radical R* in the general formula (I) has the meaning of
alkyl, substituted by the radicals -NR®-C(O)-R?, -NR®-C(0)-NR°R, -NR®-SO-R?,

25 where the radicals R®, R” and R® are as defined above,



pyri di nedi carbonitrile and 58.2 ng (0.3 nmmol) of N, N-di ethyl bronpac gggg%m
are stirred in 0.5 nmM of DW together with 33.6 ng (0.4 mml) of Na

for 4 hours. TLC (CH2Cl 2/ CH3CH 10:1) shows conpl ete conversion. The entire
mxture is diluted with water and ethylyjacetate and the EA phase is dried
with MgSO4 and concentrated under reduced pressure. The residue
crystallizes fromnethanol. Yield: 50 ng (65.5%of theory), white crystals
Mass spectrum nol ecul ar mass cal cul ated: 381, found [ M+tH] +=382 23FES2004
-53 Exanpl é B slemativgly\fcaerdngstogpcspgond gauant afthg preessy mgeording to the

enyl)-2-nyridinyl i..su lfanyll-N_ethyl acetam OH 0 Al 7 (2
ol ) of 2 e 42168 PR mishy) B EER 86 o nh Rl Bt 1 e
and 0.5 g (ftBNPldac@ig MeelohfloRh&BRHE pantdefodinglas(l) Wigfl-bioroetilafine DVF
together with 0. 34 9%4 mol) of NaH for 4 hours. After dilution with
wat er, t he torgivewomposndsxiftbe gadrabhiformda (hy]) acetate and the ethyl acetate
phase is dried with MgJSO4 and concentrated under reduced pressure. The

sol i d°residue obtained after concentration is stirred with nethanol. The
crystals are filtered off wthyssucti-on and dri ed under reduced pressure.
Yield: 0.49 g (69.5% of theory), tals Mass spectrum nol ecul ar nass

cal cul ated: 353, found [ MtH] +=3 R3 FEB 2004 -54 Exanple 4

i L4- hydr oxyybenvl) - 3, 5- pyri di nedi car bo-
nitrite OH+ HZN~/Br Br, H 268 ng (I ) of

2- am no- 4- (4- hydr oxyphenyl ) - 6yl Fagyl™ , 5- pyridivipedi carbonitrile, 105 ny
(1 mol ) of 2-bronoethylam ne h ron1 de and 168 ng (2 mmol ) of NaHCGO3
are stirred in 1 m of DVF fgQmN plig The entire mixture is diluted with
afewmlliliters of INHCL The crystd s filtered off with suction and
dried under reduced pressure. Yield: 2 2(64. 2% of theory), yellow
crystals Mass spectrum nol ecul ar mass cal cul ated: 311, found [ MtH] } =312 2
3 FEB 2004 -55 Exanple 5 N(2-{ f 6-Arn

ino- 3, 5- di Gyane: 4+ 4 IYALORNEMbIAR Rl Gl kShany! Yethyl) - acet ami de

10 R-Y (V),
in which

R®  has the meaning -C(O)-R?, -C(0)-O-R?%, -C(0)-NR°R’, -S0,-R® where R® is

15 as defined above
and N
Y represents a nucleofugic group, preferably halogen, in particular chlorine,
20 bromine or iodine, or mesylate, tosylate, triflate or 1-imidazolyl,
or else

R’ has the meaning R®

25

and



HON- "N' 'S ~NH2 At RT 60 ng (0.2 mml) of 2 S FEB 2004
2-am no- 6-[ (2-am noet hyl ) sul fanyl ] - 4-( 4-

hydr oxyphenyl ) -3, 5- pyri di nedi carbonitrile and 30 ng (0.3 mmol) of
N-acetylim dazole are stirred in 0.5 md3xf DVF for 1 hour. Water is slowy
added dropwi se, the m xture becones slightly turbid and the crude product
crystallizes out. The product is filtered off with suction, washed with
wat er and i ed under reduced . pressure. This gives 53 ng of yellow
crystal s. %e c FSRIESENES ?groﬁpgﬁqu\?@a inlm of a 1:1 mxture of

CH2Cl 2/ CH30OH, and a few drops of concentrated ammoni a are added (renoval
of diacetylated byproduct). The m xture is stirred at RT for 5 hours. The
product cr ysinett sobeatspiftapplopriatelia thepreténen ofabagei on i s concentrated. The
product is filtered off with suction and washed with nethanol. Yield: 37
ng (52.3%of theory), alnost white crystals Mass spectrum nol ecul ar nass

cal culat ed., 353, f.ound = 2 4 -H6. - 6- A no- 3
5-di c”ano- Iﬁeﬁg?ﬂ}lgr"&?aw{’ gl?:ﬁ%p ??gé?vﬁi’ §§J}:1§§Ircfc§%s ?Cc%fr%&ﬁqp tlE:l('zilrv g%tr%r% cgan 0o +
Cl 01110, GirhstrbkedSn &h \eRelBplany ﬂ@ﬂaer?aftheldeﬁvv(iﬁé dquatig;) of

2- am no- 6-[ (2- am noet hyl ) sul'fanyl ] - 4- (4-

hydr oxyphenyl ) - 3, 5- pyri di nedi carbonitrile are suspended at RT in 1 to 2 n
of dichloromethane, and the mxture is cooled to froom-20 to -25C. At this
tenperature, 30.3 (0.3 mmol ) of triethylam ne 2873 ng (0.3 mmol) of
met hyl chl orof ormBie Rfe added. The mixture is sti 3 -20 C for 30

m nutes and then 83t0 warmto OC over a periQd#f 1 hour. The

m xture i s concent n nder reduced pressure, 4 nf of a 2 nolar NH3
solution in methanol j ‘

The mxture is NO ncentrated, dbsgolved in fif DVSO and purified
by preparative HPL( PLC condi tions: Col um: S .

20 mm Precol um: &ROMASIL ODS 4 HEMI5p 10 X 20 : 220 nm Fl ow
rate: 25 m/nmi Ay adNent$ A = acetonitrile + 0.1%trifl uorqadeigsc acid B =
water + 0.1 %trifluoroacetjbiHacid O min: 10%A;, 1.75 mn. 10% A, 5.5 mn.
90% A, 8 min. 90% A py8.1 min. 10% A 9 min. 10%A Infiection vol une: 600 |
of DM SO sol ution 23&3 B200

10 The nucleofugic group X, which is sometimes also referred to as leaving group, can
be introduced into the reaction separately or else be generated in situ by customary

methods, for example by the “Mitsunobu reaction”™.

Suitable solvents for the process according to the invention are all organic solvents
15 which are inert under the reaction conditions. These include alcohols such as -
methanol, ethanol and isopropanol, ketones such as acctone and methyl ethyl ketone,
acyclic and cyclic ethers such as diethyl ether and tetrahydrofuran, esters such as
ethyl acetate or butyl acetate, hydrocarbons such as benzene, xylene, toluene, hexane
or cyclohexane, dimethylformamide, acetonitrile, pyridine, dimethyl sulfoxide
20 (DMSO), chlorinated hydrocarbons such as dichloromethane, chlorobenzene or
dichloroethane or hexamethylphosphoric triamide. Water is also suitable for use as
solvent. Particular preference is given to dimethylformamide. It is also possible to

use mixtures of the solvents mentioned above.



-57 Yield: 21.7 ng (58. 7% of theory) of product Mass spectrum nol ec@l3a7rEB 2004
mass cal cul at ed: 369 found [ MtH +=370. 1 Exanple 7 2-1[6-A mn o-3,5-d
evan 04-(4-h ydroxyp hen yl)-2-pyridi nyII sul fan yll ethyl- carbamate C]—I CH
0 H2N- N' -S a Under argon, 31.1 ng (03i-mol) of

2-am no- 6-[ (2- am noet hyl ) sul fanyl ] -4-(4-

hydr oxyphenyl ) - 3, 5- pyri di nedi carbonitrile are suspended at RT in 1 to 2 n
of di chl or oSwitdbdnieasennd th&ﬁisfﬂméryf'@orgﬁmﬁ@f)bﬁgdnic%aﬁésoﬂhesgg)réf@rab%ﬁgclu@@ th' S
tenperature,_ 30.3 mol ) of triethylam ne and 32 .

ethyl chl o?lﬁ?lbrfﬂ%fg'ghﬁ‘ﬂféxﬁhaeath% fﬂrxﬁm@ﬂwl‘?,sstshumriedirmde chpdtmsuﬁo

m nutes an to t o, 0C over od of hour. The
mxture is (i)dr;:(g%ﬁ?&{ é%ﬂgn }a\iva%a& prsl—?g]%lﬂsescpde AUTHY cacglpoqgtez OFpRORISSINAR

sol ution i ncABddadNeY s dekdhash S

hour. The m xture is thlgrrll concéﬁ??%ﬁﬁggassgqréggasoe te H %Jélglﬂ?%?%&and
purififked bypgsasspam ammhmmﬂdeﬁsodrﬁilnCéthmdt D PotssiGal umldm&)ﬁbdmri;&@nms 4

HE 5 50 X nmm Pre u . GROMSIL CODS 4 HE 15g 10 X 20 nm Wavel engt h:
220 nm Fl oi'i"}t%’f‘ge @%?Se?ﬂdm%aml%étt@ﬁm bisi(@imethylgilyjjamide or

L uor acgbi %@fs@m Mo oot R GRGE L 3 S 307
10% A; 9 i phendOithidm, bm]@@irhﬂl@s \sakl BeirieBBaniine @hd §Q’*rb'Feié?x@e stgﬁénd 20.5

ng (53.5% of theory) of product Mass spectrum nol ecul ar mass cal cul at ed:

383, found tPrheplkalzgetal catbraatpy andgalkali metakbisarbogatss.di cyano- 6- ({2-f (m eth

oxyca 0bonyl)am nol ethyl) sulfanyl)-4-1Dyri- dinyll ph env]-nethyl carbonate
nder argon, 31.1 ng (0.1 mmol) of

2 am no- 6- [H&reatie BASI danl DeSehd1ayed ih-ah-dnfount of from 1 to 10 mol, preferably fr
hydr oxyphenylrﬁ)9 3, 5-pyridi ne cgerdbonl trile are suspoen eg a?re =i ly Olmtlo 2 nm

of di chl orterfemehrie, Paatrmlatrh&onn ktademols baseel e 1troolf obthe- @mpomnds?_BCtheAt this

t enper at ur ( ) of triethylamne and 9.4 ng (0.1 mol) of
met hyl chI‘%’PS@bh’F&E@@DQr ed. The mixture is stirred at -20C for 30
m nutes and then allowed to warmto OC over a period of 1 hour. The m xture

is then concentrated dissolved in 600 | of DMBO and purified by
pr epakiat i velliePte@:tion generally takes place in a temperature range of from -78°C to reflux

temperature. preferably in the range from —78°C to +40°C, in particular at room

temperature.

The reaction can be carried out at atmospheric, elevated or reduced pressure (for
20 example in the range from 0.5 to 5 bar). In general, the reaction is carried out at

atmospheric pressure.

The person skilled in the art is familiar with numerous modifications of the
conditions mentioned above which are within the knowledge of the average expert

25 and within the scope of the present invention.

The compounds of the general formulae (I) are likewise known per se to the person
skilled in the art or can be prepared by customary methods known from the literature.
Reference may be made in particular to the following publications, the respective
30 content of which is expressly incorporated herein by way of reference:
. Dyachenko- et al., Russian Journal of Chemistry, Vol. 33, No.7, 1997,
pages 1014-1017 and Vol. 34, No. 4, 1998, pages 557-563;



HPLC conditions: Colum: GROMSIL 120 ODS 4 HE 5 50 X 20 nm PrecolWEB 7004
GROM SIL ODS 4 HE 15p. 10 X 20 nm Wavel ength: 220 nm Fl ow rat e:

Gadient: A = acetonitrile + 0.1%trifluoroacetic acid B= water + 0.1 %
trifluoroacetic acid 25 0 min: 10% A 1395 nmin. 10% A 5.5 nin. 90%A; 8
mn. 90% A, 2 3 FEB 2004 -59 8.1 min. 10% A, 9 mn. 10% A Injection

vol unme: 600 | of DWVBO solution Yield: 11.2 ng (26.2% of theory) of product
Mass spectream nDyedehiar eﬂBSSCﬁaﬂnwﬂyabﬁd{eté’rag clit atéifp 8 Exanpl e
9 4-12- Am no- 3, 5 d| cvano- g&,& -[ (met hoxycar boyny am n%%%_ﬂhvog %a No. 2

sul f anyl ) - 4- pyr i 1998i pages pB&AYH- et hyl car bonat e OHo ClL O--, 2N -N' -S
~NH2 Under ar go ) of . .

2-ani no- 6- [ (2 gn@’ﬁgé{l’ ﬁWWgSE&F?%gHD u%al(qf Medicinal Chemistry, Vol. 33, 1998, pages

hydr oxyphenyl ) - 3gg-gu/t i di nedi carbonitrile are suspended at RT in 1 to 2 ni
of dichl ororrethane and the mixture is cooled to from - 20 to -25C. At this
tenpersat ur es  10.Klanigeldd al., Zatekhrif it NaHOWC BB - 1Dt ,(0- 1 mmol) of
ethyl chloroformate are added. The mixture is stirred a C for 30

m nutes and then allowed to warmto OC over a period of 1 hour. The

m xture is concent.rat ed i ssolved in 600 Al of DVSO and urified by
prepar at i veﬁ ngg(lf Eblﬁiﬁdﬁ’ff???fﬁ S'e g@l@%\& he) gengrad formanla fomo X 20
mm  Pr ecol Wilipo@RRMShe e QRE ol TUT) BPrekc p Fi ow
rate: 25 rri/mpn 2 3 F EgB 2002 - §Gna%p%nt%Am§¥\gF§ %Fn‘rgél“i

trifl uor oaqeenacatai rdethBi:cwmbaelﬂlustrﬂedn%ﬁ exefrplaoy aannsd b the e@ha@ioﬁwro“w% A
1.75 min. 10%A, 5.5 mn, 90% A 8 min. 90% A, 8.1 mn. 10%A 9 mn. 10%
A I njection volune:R 00R41 of DMVBO sol ution VYield: 15.2 ng (33. 4% of

t heory) of product spectrum nol ecul ar mass cal cul a:t‘ed. RA55, found
[ MH] += 456. 2 Exanpl

NC

10 Vi) (n

The alkali metal sulfide used is preferably sodium sulfide in an amount of from 1 to
10 mol, preferably from 1 to 5 mol, in particular from 1 to 4 mol, based on 1 mol of

the compounds of the general formula (VI).

15 -
Suitable solvents are all organic solvents which are inert under the reaction
conditions. These include N,N-dimethylformamide, N-methylpyrrolidinone,
hexamethylphosphoric triamide, pyridine and acetonitrile. Particularly preference is
given to N,N-dimethylformamide. It is also possible to use mixtures of the solvents

20 mentioned above.

The reaction is generally carried out in a temperature range of from +20°C to reflux
temperature, preferably in the range from +20°C to +120°C, in particular at from
+60°C to +100°C.

25



eth 1 urea OH 31.1 ng (0.1 mml) of 73 FEB 2004
2-am no- 6-[ (2-am noet hyl ) sul fanyl ] - 4- (4- hydr oxyphenyl ) - 3, 5-

pyri di nedi carbonitrile are suspended in 0.91 m of INHCI, and 8.1 ng (0.1
mmol ) of potassiumcyanate are added.-3ter the addition of a few drops of
met hanol, the mxture is stirred at 50C for a total of 10 hours. The
crystals are filtered off with suction and washed with water and ether.

Yield: 16 (45.,1% of tr | a

ol cui at o TossERetor fip PURRTED Sl RS SinelBo8cPRER ol Hiy R Al GRS
6- Am no- 3 %x%%sam%é_m%éﬂﬁ%pa sh@ns Jear)Zin 5b1%r£1, thestdat@en s @ehﬁecl out at

N - net hyl urea N i N - N N 1-162.2 ng (02 nmol) of

2- am no- 6- [afiBesphienoptehgurg.sul f anyl ] 4- (4 hydr oxyphenyl ) - 3, 5-
pyri di nedi carbonitrile are suspended in 0.4 m of DWF, and 11.4 ng (0.2
mml) of methyl isocyanate are added at roomtenperature. The mxture is

stirrgd ov k] tye ra, £ p. |

condi s [ onseﬁ%oﬁ%m SM EF ﬂh‘?%‘ ?%Sﬂ] &ﬁl&% g}p{hS%ﬁ?(@l%gg d{gdlg%e@g Hﬁl—:ﬁ]e
GROM SI L ORgnditibls ffegtidfedattemmhich\avelvithit the 1200/ 1euge Rdfahe aatrage etperd / mi n
Gadient: A = acetonitrile + 0.1 %trifluoroacetic acid B= water + 0.1 %
trifl uor oacedivgthiethe soopd of the poespat ilVePsioni n. 10% A: 5.5 nmin. 90% A; 8 nin.
90% A; 8.1 mn. 10% A, 9 mn. 10%A Injection volune: 400 ul of DWF
solution Yield: 45.9 ng (62.3% of theory) of product Mass spectrum

mol ecul ar MRS ohfHoGHALAHe gé@?al Foﬁ’flﬂﬁe [(WhHke ARG s@krown pEL3e36 &e p e@%nExa”m e
12 N-(2- 6-am no-3,5-dic ano-4- 4-h drox hen 1 -2- ridin | sulfan 1l eth

- N - 18et hylskilked ifhe art or can be prepared by customary methods known from the literature.
Reference may be made in particular to the publication Kambe et al., Synthesis, 531

(1981) the content of which is expressly incorporated herein by way of reference.

The compounds of the general formulae (I} or (V) are either commercially available
15 or known per se to the person skilled in the art or can be prepared by customary

methods.

Surprisingly, the compounds of the general formula (I) have an unforeseeable useful
pharmacological activity spectrum and are therefore suitable in particular for the

20 prophylaxis and/or treatment of disorders.

This is because it has now been found, unexpectedly, that the substances of the
formula (J) above are suitable for the prophylaxis and/or treatment of a large number
of disorders, i.e. in particular, for example, disorders of the cardiovascular system
25 (cardiovascular disorders); urogenital disorders; respiratory disorders; inflammatory
and neurcinflammatory disorders; diabetes, in particular diabetes mellitus; cancer;
and finally also neurodegenerative disorders, such as, for example, Parkinson’s

disease, and also pain.

30 In the context of the present invention, cardiovascular disorders are to be understood
as meaning, in particular, for example the following disorders: ‘coronary heart

disease; hypertension (high blood pressure); restinosis such as, for example,



62.2 mg (0.2 mol) of 23 FEB 200
2-am no- 6-[ (2-am noet hyl ) sul fanyl ] - 4- (4- hydr oxyphenyl ) - 3, 5-

pyri di nedi carbonitrile are suspended in 0.4 m of DWF, and 14.2 ng (0.2
mmol ) of ethyl isocyanate are added at3goomtenperature. The m xture is
stirred overnight, filtered and purified by preparative HPLC. HPLC
conditions: Colum: GROMSIL 120 ODS 4 HE 5p 50 X 20 nm Precol um:
GROM SIL ODS 4 HE %ti plool X 20.,mm. V\av$| enshh: O nmFlowrate: 25 m/min
G adi ent : ACSHNQuIS: @it Ppllon, dyatpgiop ok |RFEPBARE B0 vFtselsparigrosslerosis; 100
trifluoroa I I 3R 1000 A i VAR ) 0n A m n.
000 A 5 Ly eee i gths: PRI ho Soidhascht dionder, B e Vs

sol ution Yhgind pedéri6; ang alrdd) fidritatibn.t heory) of product Mass spectrum

nol ecul ar mass cal cul ated: 382, found [ M+tH] +=383.2 2 3 FEB 2004 -63
Example 13 3 5-Dic ano-4- 3 5-dichloro-4-h drox hen 1-2-carbano ]neth

| - 6- agi no- ridine cls J Cl 337 2 1 nol.) of. .

2" am o 4. (BeesoiteRingy B Eiesuntal Simali D) & Bhctulf ato Shitable for reducing
pyri di nedi gge¢ Bgaéatrﬂiial SredBffect®d byBn (nkaret. Ml ) of bronpacetam de are

di ssolved in m of DWMF, 336 ng (4 mmol) of NaHCO3 are added and the

m xture is stirred at RT for 8 hours. The m xture is diluted with water and
washed with_ethyl acetate. The ueou hase, is acidifje ith IN HCO and
oo asul & e corpobags ok Fie etpraL Rl & BARndrors bittaslecfoa b Hestmet u: 190
ng (45.7 % ; S Sq; r ; I S Ul at ed:
393, foundoafl}|§\’/|+‘§'rr|]B E@é}%’%{? ?fzﬂp‘% P E éﬂ@%o?§@ggﬁﬁﬁpgé@%yfﬁa%ﬁmﬁﬁg%‘%%-di c

ano- 49 4- A4afaettionyitpkeandransiorg ischaniclatfaeksy]) -2- ri- din 1 sulfan 1
acetamde H2 84 ng (0.163 nmol) of
2- am no- 4-{4-[ (4- et hyl pi perazi no) sul f onyl ] phenyl } - 6-

sul fanyl - 3, i dinedi-car | EL i.n rr- wth
355y (0 i At RReRR ko ORI D B f R O R
are stirredguitibl.id tht mrbphiixioVvaddrvrgthieraphf b€ rdgehital adiserderst ack eagtfoon
solution is initially %uri fied by preparative HPLC. The isqlated fraction
i s reconceErEPKY iTARe laééer@@wctliﬁ dysfunction md; femalecsexyledysfunstipns sndy py

preparative ,thi n-| ' ; . 9 {S lE?YY) of
bt oauar Nagghitoa PHES e l-GIRAAN RN oot or ieimacRy SaeiBls AR )5 o
for example, asthma and inflammable dermatoses, of neuroinflammatory disorders of
the central nervous system, such as, for example, conditions after cerebral infarction,
Alzheimer’s disease, furthermore also neurodegenerative disorders such as

Parkinson’s disease, and also pain.

20
A further area of indication is respiratory disorders such as, for example, asthma, -
chronic bronchitis, pulmonary emphysema, bronchiectases, cystic fibrosis
(mucoviscidosis) and pulmonary hypertension.

25 The compounds of the general formula (I} are furthermore also suitable for the

prophylaxis and/or therapy of hepatic fibrosis and cirrhosis of the liver.

Finally, the compounds of the general formula (I) are also suitable for the prophylaxis
and/or therapy of diabetes, in particular diabetes mellitus.
30



23FEB20Q6 -65 Exanple 15 2- 6-Am no-3 5-dic ano-4- 4- i eridinosul fZO?F%B Imp
1 -2- yridinyll - snlfanyl)acetamde (a) H2 82 ng (0.164 mmol) of

2-am no-4-{4-( piperidinosul fonyl)phenyl)-6-sul fanyl -3, 5-

pyri di nedi carbonitrile N nethyl norpholi3iumsalt together with 53.5 ng
(0.246 mmol) of bronopacetam de and 55 ng (0.65 mmol) of NaHCO3 are stirred
in 0.5 mM of DWVF overnight. After filtration, the reaction solution is

purified by aty.V. ngdh 1. LONS; y I oDbS 4
P 5 5o x SAcRrEREEG el fyeiinl SR DR the Ryt T SRR ok e (Th.
220 mm Fl ovgenatat forgmlantl) mrrpr@szﬁtﬂig&ﬂédiciine_ntﬁﬁ@d phariackRichl Eordpdéitions for
trifluoroacetic acid B = water + 0.1 % ¢trifluoroacetic aC|de mn: 10%
1.75 nin. tbe/pwphslaslsmnﬁlor treaumznt of thieglinigabfeaturesgnentioned alid® A; 9 nin. 10%
A Injection volume: 400 1 of DWMF solution Yield: 42.8 ng (57.2% of theory)
of product NVR [400 MHz, DVMSO-d6]: 1.4 m(2H), 1.6 m (4H), 3 Otr (44, 3.9

2 7 2
71, Lot bl s e i e[

1 hen 1 - 2-treatrdént df the glihicahpichmese tr@ntioledNiid ve Qising s(libsﬂaﬁ’&smfothk g@f]eral

2- am no- 4- { FT(‘ r‘rﬁi)phol I nosul fonyl ) phenyl }-6-sul fanyl -3, 5- pyri din

edi car boni tPPTER Dnet hyl nor phol i nium salt together with 58.5 ng (0.269
mol ) of bronoacetam de and 60 ng (0.71 mmol) of NaHCO3 are stirred in 0.5
m of DMF overnight. After filtration, the reaction solution is purified by

prepar at i vertdPpharmntdebfticabndiivityog: theohttvemefdR$AdStbmpthdoDSt 4hdGeRer?0 x 20
mm Precolum: GROMSIL ODS 4 HE 15 p 10 x 20 nmm Wavel ength: 220 mm Fl ow
rat e:1025 niferma dlhgreie: explained dyothietrr aqtion+ap sqlostive figasisoercdndividugi d B =

vater + 0. ]SUI{?yE)Eé fol‘ LﬁOE)Purglﬁyl St sﬁ:btypes of the adenosine receptors, in particular as
selective ligands on adenosine Al, adenosine A2a and/or adenosine A2b receptors,

preferably as selective ligands on adenosine Al and/or adenosine A2b receptors.

15 In the context of the present invention, “selective” are adenosine receptor ligands
where, firstly, a clear effect on one or more adenosine receptor subtypes and,
secondly, no or a considerably weaker effect on one or more other adenosine receptor
subtypes can be observed, where, with respect to the test methods for the selectivity

of action, reference is made to the test methods described in section A. IL

20
Compared to adenosine receptor ligands of the prior art, the substances of the general .
formula (I) are much more selective. Thus, for example, compounds of the general
formula (I) in which R* represents (C,-C4)-alkyl which is substituted by a group of
the formula -C(O)NR®R’, where R® and R’ are identical or different and are hydrogen
25 or optionally substituted (C;-Cs)-alkyl, are generally selective on adenosine A2b

receptors.

On the other hand, compounds of the general formula (I) in which R* represents
(C1-C4)-alkyl substituted by one or more hydroxyl groups generally act selectively on

30 adenosine Al receptors.



Omn: 10% 1.75 min. 10%A;, 5.5 nmn. 90%A;, 8 min. 90% A, 8.1 mn.7310% A0
9 mn. 10%A Injection volunme: 400 Al of DMF solution Yield: 43.7 ny

(53. 2% of theory) of product 23FES2004 -67 NMR[ 400 MHz, DMSO-d6]: 2.9 tr
(4H), 3.65 tr (4H), 3.9 s (2H), 7.25 s-@8K), 7.5 s (1H), 7.85 d (2H), 7.95
d (2H), 8.15 s broad (2H) Exanple 17 2- 4- 2-Am no-6- 2-am no-2-oxoeth 1
sulfan 1 -3 5-dic ano-4- ridin 1 - phenoxy)acetic acid 0 0 135 ng (0. 316

mol ) of 2- Cémpdunds 6- the Spéhietal aRRmRiS Y aﬂy%h&hpw‘lfibféxéats (I@iqetb’u Ya}ﬂﬁcet Ic
acid N-nethyl morphol iniumsalt together with 103.3 ng (0.474

br onoacet anfehstigygd hli‘)@“!ldfﬁ‘gl% 10r2@31QmﬂV)SUbStlmEHidmzal; en stt:m reederallp £¢5 m
of DMF over t f||t the reaction solution is prepurified by
prepar at i vegﬁ{—%ﬁ%&b@w g%sllréet (fﬁ%et"ioﬁwe EEBUENt rat ed under reduced

pressure and the reS|due is purified by preparative thin-Iayer
chromat ography. Yield: 14 ng (11.6 % of theory) of product Mass spectrum

nmol ecl ar mibis wadptor seledivity8@in bowettrnideNaby HiheRicAB MiR2RMhenO8f Fxanp! e
18 4- 2Amno m no- 2-oxoeth 1 sulfan 1 -3 5-dic ano-4- ridin |
-benzoi c acellﬁiar@%@ggrgc 4481 tn cglls which specifically only express one subtype of

2-[4-(2- benzgi ¢

N ot byl mor %ﬁgﬁfﬁsﬁ*ﬁs&ﬁ%rf 3 R b g G St % Bl o e
acet am de acuhcefirdionys (:)Bse?‘?edmltﬁe odse NTHGtEoAKR, &ldebe®d ihthi zm:lhgfir
overnight. After filtration, the reaction solution is pr epur

pr epar at i vecAMPC concenisation | afiee cpriorastinylatios méthoadenosinat er adﬂntmner heldsu ced

hr ont ogr Ak licdsCR Belviy @86 bed pyBltedtionP s B kil G iannt G sNUss0Bt r um
ol ecul ar nEs@weRng W. BbRAzen3 1B, Scﬁ%ﬂéj B M Hedhahs; Q)l%fe?éngeﬁnz%rdégoﬁxa”pl e

19 Methyl 4
-{2-ani no- anqtqrzxy:;fm mngtmn@phwtymmaayhmma; &dhaty@amomﬁe mzm thiceytbis”,

benzoate Br 0. ). of
4- (2-an no- y_{ ﬂrancg:oé y_{ %}?éaﬂﬂngﬁéqscﬁ%l% )ancl S.P. Alexand%r J. Cooper,
1. Shme, S.J. Hill, “Characterization of the human brain putative A2B adenosine
15 receptor expressed in Chinese hamster ovary (CHO.A2B4) cells”, Br. J. Pharmacol.,
119 (1996) pages 1286-90, the respective disclosure of which is hereby expressly

incorporated by way of reference).

Accordingly, the present invention also provides the use of selective adenosine
20 receptor ligands, in particular of selective adenosine Al, adenosine A2a and/or
adenosine A2b receptor ligands, for preparing medicaments and pharmaceutical
compositions for the prophylaxis and/or treatment of disorders, in particular, for
example, disorders of the cardiovascular system (cardiovascular disorders);
urogenital  disorders;  inflammatory and  neuroinflammatory  disorders;
25 neurodegenerative disorders; respiratory disorders; hepatic fibrosis, cirrhosis of the
liver; cancer; and finally diabetes, in particular diabetes mellitus, where, with respect
to the individual areas of indication, reference is also made to what has been said

above.

30 Thus, compounds of the general formula (I) which bind selectively to adenosine Al
receptors are preferably suitable for myocardial protection and for the prophylaxis

and/or treatment of tachycardias, atrial arrhythmias, cardiac insufficiency, of acute



benzoate N-nethyl norpholiniumsalt together with 70.7 ng (0.324 mmn? 00 ER 7004
br onbacetam de and 72.7 ng (0.86mmol) of NaHCO3 are stirred in O

DMF overnight. After filtration, the reaction solution is purified by
preparative HPLC. HPLC conditions: Col udl- GROVMSIL 120 ODS 4 HE 5 50 x 20
mm Precolum: GROMSIL ODS 4 HE 15 u 10 x 20 nm Wavel ength: 220 nm Fl ow
rate: 25 m/mn Gadient: A = acetonitrile + 0.1%trifluoroacetic acid B =

wat er + 0. 1Rfdhey féllu;t@raa&@ésl sncasf a19 CobtipokRdd ofl théSedikidi R4 n.
90% A; 8 min. 90% A .1 mn. o A, 9 rlr)ln 18/0 %I’lj ectfl on v pﬁvﬁ@cﬂ‘mo

1 of DWF é@ﬂ@@k@tﬁvelmoad@nosm: AZNQEC(Eﬁt@rSBW tlie ethexdrap)l, ot pmfadbngtsuhme[ 400

[ -
:(V|2_|ZH) DIE\3/B? gﬁ%rotga Péhygg’(é 33‘]2%8:' 8@?“‘9‘% %én%‘l“émb@ / d (‘i'zlllibﬂééfsl aﬁ’fng hen
- 6- n " in 44 11
am no- goypodH gex?é?ﬂw% disbfieR s &g F?ﬂ( s ’St it gl x fl 7 ﬁﬁeﬁ% woggd(

mol ) of N-[4-(2-am no-3, 5-di cyano- any

acet arfi de NagmtingyComppinalsi ofi thengesdral foﬂg&laf‘(ﬂ?)’ whichibind séTect{velylH m&ibém@f
brom)acetam e and 36 (0.43 mmol) of NaHCO3 are stirred’in

over ni ght . AfP &cepiors, i nafetIPTéfeF@ithi"éf}bl%&Tdhﬁ: @m}?&w@?{pmdfqrehéx‘a

preparati ve, C t|o 3 um: SIL 20 DS 4 HE 5 50x20
mm Precol urﬁ%gl?aﬁh % XOF—iE ;3 C#Iﬁrcpn%o AHYRIQTY Z%OWHSFI ow
rate: 25 m Aphein@radiisate, ofurogasiell @ichtihéRe ind l:kc{‘)orfF i d B =
water + 0.1%¢trifluoroacetic §C|1d 0 mr: 18/0 a. ésh rMB%QﬁS&{]E&g@EH mn. 90%
A 8 min. 9Bvyfonexagple, asthma 2a0dshronie bronchitis0% A InJ ection volume: 400 | of
DIVF ution Yield: 18.3 ng (46.6% of theory) of product NVR [400 MHz,
DMSO-d6}: 2.1 s (3H), 3.9 s (2H), 7.25 s (IH, 7.5 d (3H, 7.7d(2H),8.0

broad (2 | ompodlti th
ISL SLl()?an( 1*‘%46 %ﬂ%seﬁl& ;llgveﬁgl'gﬁ ]a_l%_g Y @c% m%laﬁzgx‘élg?@ and a%xaﬁ-ﬁé'gh?&] @om%ogtlgﬁ px €

comprising at least one selective adenosine and/or adenosme A2b receptor ligand,
preferably at least one compound of the general formula (1), together with one or
more pharmacologically acceptable excipients or carriers, and their use for the

15 purposes mentioned above.

Suitable for administering the compounds of the general formula (I} are all customary
administration forms, i.e. oral, parenteral, inhalative, nasal, sublingual, rectal or
external, such as, for example, transdermal, with particular preference oral or
20 parenteral. In the case of parenteral administration, particular mention may be made
of intravenous, intramuscular and subcutaneous administration, for example as a

subcutaneous depot. Very particular preference is given to oral administration.

Here, the active compounds can be administered on their own or in the form of
25 preparations. Suitable preparations for oral administration are inter alia tablets,
capsules, pellets, sugar-coated tablets, pills, granules, solid and liquid aerosols,
syrups, emulsions, suspensions and solutions. Here, the active compound has to be
present in such a quantity that a therapeutic effect is obtained. In general, the active
compound can be present in a concentration of from 0.1 to 100% by weight, in
30 particular from 0.5 to 90% by weight, preferably from 5 to 80% by weight. In
particular, the concentration of the active compound should be 0.5-90% by weight,



OHHOB "N + HO'~Br OH 26.8 ng (0.1 nmol) of 23 FEB 2004
2- am no- 4- (4- hydr oxyphenyl ) - 6- sul fanyl - 3, 5- pyri di nedi carbo- nitrile are
dissolved in 0.2 mM of dimethyl formam de. 20 ng (0.238 mmol) of solid

sodi um bi carbonate are added, followed-H§-a solution of 18.74 ng (0.15

mmol ) of 2 bronoethanol in 0.06 m of dinethylformamde. The reaction

m xture is shaken overnight and, after filtration, purified by preparative

HPLC. HPLC gengietdcoing cofpbibii shddtPW¥e Sirksche @ i 29 & 28.0m
Precol um: GROVFSIL ODS 4 HE 1bg 10 ilrlfso m#%gftenéﬁﬁgeﬂtzé ﬂ‘%‘ﬁeower at e:
25 m / m n Gleséigemngementiaped.onitrile + 0.1 %trifluoroacetic acid B= water

+ 0.1 %tri fluoroacetic acid O mn: 10% A; 1.75 mn. 10% A, 5.5 mn. 90%
A, 8 mn 90%A; 8.1 mn. 10% A, 9 mn. 10%A Injection volune: 300 | of

DMVSO sol uti | Nl L1 e LR . Yield: 14.1 5.1 % of theory)

Mass spectrggnﬂngo gtgﬁe%?u%réag@n%%n?élcg% @(ﬁzcogi??cdf%fn@%%’mﬁﬁr SEiHPle 22
2 3 FED 200the-ciitolna ardohd-THs 25 RIGHARONERY ineRNEMYd A el HN~

32.6 g (0.2 nol zeé:Of T%?g?ejt am nobeshzal dehyde gg]@/d 13.74 %Qlfgﬁ%%@cgn@fc)aﬂ%f

mal ononi t r i SUtaRleccartifrs,iexripjentsh solyents.i wehicks, mnulsifiest fmtie dispersdn@®4 dr ops of

pi peridine are added. The m xture is stirred at reflux for 30 mn. After
cooling, the crystals are filtered off with suction and dried. Yield: 38.6

g (90. 6% of Exdigents) whichPra r al cul at ed:
915705 o ExAIOR0Y) whlchDRRGUE nlBRENRD &R |85 dBRE WhAkr TRHI0E! il

0- 6- ( pheny| solvenigich- a5, for extiomylk} preffirs, yegatatilarmild gforlexahipte QesaliIdif)l © N

H2N. . N _S,1 ? &0 09 nql) of lN—E4-(%, 2-di cyanovi nyl ) phenyl | acet am de,

5 95 (0. Oqjc 5 {igf example ethanol, glycerol), glycols' (for example polyethylene glycol},
solid carriers, such as natural or synthetic ground minerals (for example talc or
silicates), sugars (for example lactose), emulsifiers, dispersants (for example

polyvinylpyrrolidone) and glidants (for example magnesium sulfate).

15 In the case of oral administration, tablets may, of course, also contain additives such
as sodium citrate, together with adjuvants such as starch, gelatin and the like.
Aqueous preparations for oral administration may furthermore be admixed with

flavor enhancers or colorants.

20 In general, it has been found to be advantageous to administer, in the case of
parenteral administration, quantities of from about 0.1 to about 10 000 ng/kg,
preferably from about 1 to about 1 000 pug/kg, in particular from about 1 ng/kg to
about 100 pg/kg, of bodyweight, to obtain effective results. In the case of oral
administration, the quantity is from about 0.1 to about 10 mg/kg, preferably from

25 about 0.5 to about 5 mg/kg, in particular from about ! to about 4 mg/kg, of

bodyweight.

In spite of this, it may still be required, depending on bodyweight, administration
route, individual response to the active compound, the type of preparation and the
30 time or interval at which administration takes place, to deviate from the quantities

mentioned.



mal ononitrile and 9.91 g (0.09 nol) of thiophenol are initially chagg?g %@&
120 M of ethanol, and 0.4 m of triethylam ne are added. The m xt @
stirred at reflux for 2 h, during which the product crystallizes. After
cooling, the product is filtered off wdilh suction and dried under reduced
pressure. 2 3 FEB 2004 -73 Yield: 10.25 g (29.6% of theory) of product Mass
spectrum nol ecul ar mass cal cul ated. 385, found [ M+H += 386 3. Step

N 14- (2- Am Qs sl - Q- < 4=pyr i di [ mde O HN)~ O
e N ren TR Pregg R iEanen R SRR by IPYa b 0By BE BT Rl

N-{ 4- [ 2- ani are-chip-ntenden- fac(ljrhwe ny lbesté:f amderstartling of the invention and not to
pyridinyl]phenylbiacetanide are dissolved in 10 M of DW, 0.78 g (10 mol)
of sodi um sIFSFICHRICAPEDHAN EYaBhYaY-he nixture is stirred at 80C for 2 h. 20
m of INHCO are then added and the resulting crystals are filtered off

wi th suction and dried under reduced pressure. Yield: 428 ng (46.1 % of

t heory) of product Mass spectrum nol ecul ar nmass cal cul ated: 309, found

[ MPFH] += 310. 1 23FEB2004 -74 4. Step 2-[({4-[4-(Acetyl am no hen 1

-6-am no-3,5-dic ano-2- ridin |l sulfan 1 nmeth | -1Him dazol-1-ium
trifluoracetate N HZN- -N' -SH Br<N, BrH N H NH2 309 ng (1 nmol) of

N-[ 4- (2- am no- 3, 5-di cyano- 6-sul f anyl - 4- pyri di nyl ) phenyl ] - acetam de, 241 ngy
(1 mmol) - of 2-(brononethyl)-1 Himdazole hydrobrom de and 336 ng (4
mmol) of NaHCO3 in 2 mM of DW are stirred at RT. After 2 h, 4 to 5 m of
wat er are added and the beige crystals are filtered off wth suction and
dried under reduced pressure. The crystals (310 ng) are dissolved in DVSO
and purified by prep. HPLC using 9 injections. The correspondi ng fraction
is concentrated under reduced pressure and the crystalline residue is
suspended in water, filtered off with suction and dried under reduced
pressure. HPLC conditions: Colum: Kromasil 100 C18 5m50 X 20 mm
Precolum: GROMSIL ODS 4 HE |5 10 X 20 nm Wavel ength: 220 nm




Flow rate: 25 m/min Gadient: A = acetonitrile + 0.1%tri fl uoroacetlicFEB 00
acid B= water + 0.1 %trifluoroacetic acid O mn: 10%A;, 2 mn. 10%A;, 6
mn. 90% A, 7 min. 90% A, 7.1 min. 10%A;, 8 mn. 10%A Injection vol une:

500 | of DWMBO solution Retention tine-43-6 min Yield: 234 ng (60% of

t heory) of product 23FEB2004 -75 Mass spectrum nol ecul ar nmass cal cul at ed:
389, found [ M+H] += 390.1 'H NWR (300 MHz, DMBO-d6): & = 2.1 s (3H), 4.7 s
(1H), 7.4 dA(2H) Evdluabios of tidph s?ol_@gi@al(a%@vittv& 1 s broad (2H), 10.25 s (1H),
14.2 s broad (I H) The conpounds listed in the tables bel ow (exanples A |

to A 377, A378 to A 413 and B 1 to B 375) were prepared anal ogously to

t he proceduyes ﬁi ven above. | denti} and purity of the conpounds was
denonst rat elt by2EBopgiration of { aggul s Alto A 413 were either

i sol ated as cryphRécidorerH ¥e rg4.d not crystallize directly fromthe
reaction soluti onﬁépur:i iggr Jy}qp?gg*ér ative HPLC. The conpounds of exanpl es

B1lt#dB 375 were prepared on a 10 }inol scale, analogously to the
procedures above. These conpounds were purified and identified by a
preparati ve HPL&MRoRGuing the thoragip cagayifeanepdrogd mes ube Jices Baeineyed group

-N- are in each tg, contaj up - and structures
havi ng a group g@?e%%@é‘ﬁﬁg slé]t? o bCé)%klgnr%lg)ggf;ﬁ@%genygrfgompm%g ° group
- NH2.  23FEB2004cdonaty HRtefek Gurd peBiisdd aflaNcorfstant 1@ HADI/3R25328DP e N
NH21 H2N N SH HO/ /N D OH 2sHo) BrN 2627.0

resulting perfusion pressure is recorded via an appropriate pressure sensor. In

10 this arrangement, a decrease of the perfusion pressure corresponds to a
relaxation of the coronary arteries. At the same time, the pressure which is
developed by the heart during each contraction is measured via a balloon
introduced into the left ventricle and a further pressure sensor. The frequency
of the isolated beating heart 1s calculated from the number of contractions per

15 time unit.

In this test arrangement, the following values were obtained for the coronary
perfusion pressure (the stated percentage refers to the reduction of the coronary

perfusion pressure in percent at the respective concentration):



R NH2 HO A3 NH2 HO A4 NH2 AS HO A6 NH2 -76 OH Br OH OH OH 326 339 3450[; ﬁ}m

327 1 52.7 340 1 67.5 341 |1 60.8 355 1 53.6 23FEB2004 -77 o N W GE¥ + '

.rs VC AAHONO OH \ i \ sHBH3C BrN\\ No cH H 3N36636730.0 C CH3
-43 -

Reduction of the coronary perfusion pressure
in percent at a concentration of

Compound of the formula (I)
used

10-7 g/ml 106 g/ml

NC CN

5

HN" "N~ s
R'=R*=H
R? = para-CH; no effect observed about 26%
R* = -CH,-CH(OH)(CH,OH)
{(compound of example A 198
R'=R’=H :
R’ = para-CH; no effect observed about 37%
R*=-CH;-phenyl
(compound of example A 189)
R'=R*=H
R> = meta-OH about 42% about 68%
R* = -CH,-CH,OH
{compound of example A 43)
R'=R’=H
R’= para-OH about 40% about 75%
R*=-CH,-CH,OH
(compound of example 21)
R'=R*=H
R’ = para-OB about 64% about 63%
R* = 2-imidazolylmethyl
(compound of example A 379)

At the stated concentrations, the substances tested had no effect on the pressure
developed during the contraction in the left ventricle and no effect on the heart rate.
5 Thus, it was demonstrated that the substances act selectively only on coronary

perfusion.
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I1. Demonstration of the receptor selectivity (adenosine Al, A2a, A2b and

A3 receptor selectivity)

Cells of the permanent line CHO (Chinese Hamster Ovary) were stably transfected
5 with cDNA for the adenosine receptor subtypes A1, A2a, A2b and A3. Binding of the
substances to the A2a or A2b receptor subtypes was determined by measuring the
intracellular  cAMP  concentration in these cells using a conventional

radioimmunological assay (cAMP-RIA, IBL GmbH, Hamburg, Germany).

10 In the case of the action of the substances as agonists, binding of the substances is
expressed in an increase of the intracellular cAMP concentration. In these
experiments, the adenosine analogue NECA (5-N-ethylcarboxamido-adenosine),
which binds unselectively, but with high affinity, to all adenosine receptor subtypes
and has agomstic action (Klotz, K.N., Hessling, J., Hegler, J., Owman, C., Kull, B.,

15 Fredholm, B.B., Lohse, M.J., Comparative pharmacology of human adenosine
receptor subtypes - characterization of stably transfected receptors in CHO cells,
Naunyn Schmiedebergs Arch Pharmacol, 357 (1998), 1-9) was used as reference

compound.

20 The adenosine receptors Al and A3 are coupled to a Gi protein, i.e. stimulation of
these receptors results in an inhibition of adenylate cyclase and thus a reduction of
the intracellular cAMP level. To identify A1/A3 receptor agonists, the adenylate
cyclase 1s stimulated using forskolin. However, additional stimulation of the A1/A3
receptors inhibits adenylate cyclase, so that it is possible to detect A1/A3 receptor

25 agonists by a comparatively low concentration of cAMP in the cell.

To demonstrate an antagonistic effect on adenosine receptors, the recombinant cells
transfected with the corresponding receptor were prestimulated with NECA, and the
effect of the substances on a reduction of the intracellular cAMP concentration by
30 this prestimulation was examined. In these experiments, XAC (xanthine amine
congener), which binds unselectively, but with high affinity, to all adenosine receptor

subtypes and has antagonistic action (Miiller, C.E., Stein, B., Adenosine receptor
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antagonists: structures and potential therapeutic applications, Current Pharmaceutical

Design, 2 (1996), 501-530) was used as reference compound.

In the experiments below, the intracellular cAMP concentration in CHO cells which
5 had been transfected with cDNA for the A2b receptor was determined. What is stated
is the cAMP concentration in percent in all cells in a well of a microtiter plate, based

on the control value obtained without any substances acting on the cells:
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Concentration of intracellular cAMP in
percent at a concentration of

Compound of the formula (I)
used

NC CN

HN-" N s

10° M

108 ™M

10" M

10°M

NECA (reference)

363

340

858

1226

1263

R'=R*=H

R = para-OH

R* = -CH,-C(O)NH,
(compound of example A 1)

837

947

900

R'=R’=H

R’ = para-OH

R* = -CH,-CH,OH
(compound of example 21)

253

432

384

R'=R*=H

R’? = meta-OH

R* = -CH,-CH,OH
(compound of example A 43)

347

674

784

R'=R*’=H

R’ = meta-OH

R* = -CH,-CH(CH3)OH
(compound of example A 46)

463

716

753

R'=R’=H

R’=H

R’ = -CH,-CH,OH
(compound of example A 104)

100

178

438

586

571

R'=R*=H

R? = para-OH

R* = 2-imidazolylmethyl
(compound of example A 379)

870

846

861

936

1140

In these experiments, it was possible to block the action of all substances by the

antagonist XAC, which is unselective, but highly specific for adenosine receptors.
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In the experiments below, the intracellular ¢AMP concentration in CHO cells which
had been transfected with cDNA for the A2a receptor was determined. What is stated
1s the cAMP concentration in percent in all cells in 2 well of a microtiter plate, based

on the control value obtained without any substances acting on the cells:
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Concentration of intracellular cAMP in percent
at a concentration of

used

NC

HN-" N

Compound of the formula (I)

10° M

10°m

107 M

10°M

NECA (reference)

585

800

1301

1992

2075

R'=R*=H
R’ = para-OH

R* = -CH,-C(O)NH,
(compound of example A 1)

92

117

208

R'=R*=H
R? = para-OH
R* = -CH,-CH,OH

(compound of example 21)

143

117

R'=R°=H
R = meta-OH
R*=-CH,-CH,0OH

(compound of example A 43)

117

200

317

R'=R*=H
R’ = meta-OH

R*= -CH,-CH(CH3)OH
(compound of example A 46)

67

108

183

R'=R’'=H
R’=H
R = -CH,-CH,0H

{compound of example A 104)

104

107

107

146

212

R'=R'=H
R = para-OH

R* = 2-imidazolylmethyl
(compound of example A 379)

93

160

218

235

291

In these experiments, it was possible to block the action of all substances by the

antagonist XAC, which is unselective, but highly specific for adenosine receptors.
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In the following experiments, the intracellular cAMP concentration in CHO cells
transfected with the cDNA for the Al receptor was determined. What is stated is the
cAMP concentration in percent in all cells of a well of a microtiter plate, based on the
control value obtained without the action of any substance but after prestimulation
with 1 uM of forskolin for 15 min (in these measurements, the cAMP concentration

without prestimulation with forskolin is 18%):

Concentration of intracellular cAMP in
percent at a concentration of

Compound of the formula (I)
used

RA AT

R3
107 M 10° M 10° M
NC ] A\ -CN
MNP Ss R

NECA (reference) 24 24 28
R'=R°=H 18 24 22
R’ = meta-OH
R* = -CH,-CH,0H
(compound of example A 43)
R'=R°=H 28 23 21
R'=H
R* = -CH,-CH,0H
(compound of example A 104)
R'=R*=H 34 34 35
R®= para-OH
R* = 2-imidazolylmethyl
(compound of example A 379)

Thus, the compound of example A 1 has a clear agonistic effect on cells which
express the adenosine receptor A2b and virtually no effect on cells with the A2a
receptor. In contrast, the compounds from example A 43 and A 104 have a clear
agonistic effect on cells with the A 1 receptor, virtually no effect on cells with A2a
receptors and a considerably weaker effect on cells with the A2b receptor and are
therefore selective adenosine Al _teceptor agonists. The compound of example

A 379, on the other hand, has a clear agonistic effect on cells with the A2b receptor,
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virtually no effect on cells with AZa receptors and a comparably weaker effect on

cells with the A1 receptor and is thus a selective adenosine A2b receptor agonist.
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B. Synthesis examples

Example 1
2-{[6-Amino-3,5-dicyano-4-(4-hydroxyphenyl }-2-pyridinyl [sulfanyl}-N-methyl-
5 acetamide
OH
Br N
N * I —
| ~ O NH
= I N I H2N
=~
H,N” "N~ “SH

At room temperature (RT), 53.6 mg (0.2 mmol) of 2-amino-4-(4-hydroxyphenyl)-6-
10 sulfanyl-3,5-pyridinedicarbonitrile and 45.6 mg (0.3 mmol} of N-methylbromo-

acetamide are stirred in 0.5 ml of dimethylformamide (DMF) together with 33.6 mg

(0.4 mmol) of NaHCO; for 4hours. Thin-layer chromatography (TLC)

(CH,CL/CH;0H 10:1) shows complete conversion. The entire mixture is diluted

with water and ethyl acetate (EA) and the EA phase is dried with MgSO,4 and
15 concentrated under reduced pressure. The residue crystallizes from methanol.

Yield: 45 mg (66.3% of theory), white crystals

Mass spectrum: molecular mass calculated: 339, found [M+H]'=340.3
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Example 2
2-{[6-Amino-3.5-dicyano-4-{4-hvdroxyphenyl)-2-pyridinyl]sulfanvl}-N,N-

diethylacetamide

At RT, 53.6mg (0.2mmol) of 2-amino-4-(4-hydroxyphenyl)-6-sulfanyl-3,5-

pyridinedicarbonitrile and 58.2 mg (0.3 mmol) of N,N-diethylbromoacetamide are

stirred in 0.5 ml of DMF together with 33.6 mg (0.4 mmol) of NaHCO; for 4 hours.

TLC (CH;Cl/CH3;0H 10:1) shows complete conversion. The entire mixture is
10 diluted with water and ethyl acetate and the EA phase is dried with MgSO, and

concentrated under reduced pressure. The residue crystallizes from methanol.

Yield: 50 mg (65.5% of theory), white crystals

Mass spectrum: molecular mass calculated: 381, found [M+H] =382
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Example 3
2-{[6-Amino-3,5-dicyano-4-(4-hydroxyphenyl)-2-pyridinyl]sulfanyl}-N-

ethylacetamide

5
OH
At RT 076g (2mmol) of 2-amino-4-(4-hydroxyphenyl}-6-sulfanyl-3,5-
pyridinedicarbonitrile and 0.5 g (3 mmol) of N-ethylbromoacetamide are stirred in 5
ml of DMF together with 0.34 g (4 mmol) of NaHCQO; for 4 hours. After dilution
10 with water, the mixture is extracted with ethyl acetate and the ethyl acetate phase is

doed with MgSO; and concentrated under reduced pressure. The solid residue
obtained after concentration is stirred with methanol. The crystals are filtered off
with suction and dried under reduced pressure.
Yield: 0.49 g (69.5% of theory), crystals

15 Mass épectrum: molecular mass calculated: 353, found [M+H]'=354.2
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Example 4
2-Amino-6-[(2-amincethyl)sulfanyl}-4-(4-hvdroxyphenyl)-3,5-pyridinedicarbo-
nitrile

268 mg (1 mmol) of 2-amino-4-(4-hydroxyphenyl)-6-sulfanyl-3,5-

pyridinedicarbonitrile, 105 mg (1 mmol) of 2-bromoethylamine hydrobromide and
10 168 mg (2 mmol) of NaHCOQ; are stirred in 1 ml of DMF for 1 hour. The entire

mixture is diluted with a few milliliters of 1N HC. The crystals are filtered off with

suction and dried under reduced pressure.

Yield: 200 mg (64.2% of theory), yellow crystals

Mass spectrum: molecular mass calculated: 311, found [M+H]'=312
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Example 5
N-(2-{[6-Amino-3.5-dicyano-4-(4-hydroxyphenyl)-2-pyridinvyllsulfanvl}ethyl

acetamide

S
HNT NS LN _o
(nH, b
At RT 60mg (02mmol) of 2-amino-6-[(2-aminoethyl)sulfanyl]-4-(4-
hydroxyphenyl)-3,5-pyridinedicarbonitrile and 30 mg (0.3 mmol) of
N-acetylimidazole are stirred in 0.5 ml of DMF for 1 hour. Water is slowly added
10 dropwise, the mixture becomes slightly turbid and the crude product crystallizes out.
The product is filtered off with suction, washed with water and dried under reduced
pressure. This gives 53 mg of yellow crystals. The crystals are dissolved in 1 ml of a
1:1 mixture of CH,Cl>/CH30H, and a few drops of concentrated ammonia are added
(removal of diacetylated byproduct). The mixture is stirred at RT for 5 hours. The
15 product crystallizes out when the reaction solution is concentrated. The product is
filtered off with suction and washed with methanol.
Yield: 37 mg (52.3% of theory), almost white crystals
Mass spectrum: molecular mass calculated: 353, found [M+H]"=354
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Example 6
2-{[6-Amino-3.5-dicyano-4-(4-hvd roxvphenyl)-2-pyridinyl]sulfanyl imethyl-
carbamate
5
OH OH
N N Q N
HNT SN :‘L/ HNT SN s jj)\ _
NH, L\V/H O
Under argon, 31.1 mg (6.1 mmol) of 2-amino-6-[(2-aminoethyl)sulfanyl]-4-(4-
hydroxyphenyl)-3,5-pyridinedicarbonitrile are suspended at RT in 1 to 2 ml of
10 dichloromethane, and the mixture is cooled to from -20 to -25°C. At this
temperature, 30.3 mg (0.3 mmol) of triethylamine and 28,3 mg (0.3 mmol) of methyl
chloroformate are added. The mixture is stirred at ~20 C for 30 minutes and then
allowed to warm to 0°C over a period of 1 hour. The mixture is concentrated under
reduced pressure, 4 ml of a 2 molar NH; solution in methanol are added and the
15 mixture is stirred at RT for 1 hour. The mixture is then concentrated, dissolved in
600 pl'of DMSO and purified by preparative HPLC.
HPLC conditions:

Column: GROM-SIL 120 ODS 4 HE 5y 50 X 20 mm
Precolumn: GROM-SIL ODS 4 HE 15y 10 X 20 mm
20 Wavelength: 220 nm
Flow rate: 25 ml/min
Gradient: A = acetonitrile + 0.1% trifluoroacetic acid
B = water + 0.1% trifluoroacetic acid
0 min: 10% A; 1.75 min. 10% A; 5.5 min. 90% A; 8 min. 90% A;
25 8.1 min. 10% A; 9 min. 10% A
Injection volume: 600 pul of DMSO solution
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Yield: 21.7 mg (58.7% of theory) of product

Mass spectrum: molecular mass calculated: 369, found [M+H]'=370.1

Example 7
5 2-{[6-Amino-3.5-dicyano-4-(4-hydroxyphenyl)-2-pyridinvlsulfanyl}ethyl-
carbamate
OH OH
I . PPN
X - =
X
X )
HNT SN s ANT N SK/ PIS
NG y

Under argon, 31.1 mg (0.1 mmol) of 2-amino-6-[(2-aminoethyl)sulfanyl]-4-(4-
10 hydroxyphenyl)-3,5-pyridinedicarbonitrile are suspended at RT in 1 to 2 ml of
dichloromethane, and the mixture is cooled to from -20 to -25°C. At this
temperature, 30.3 mg (0.3 mmol) of triethylamine and 32.6 mg (0.3 mmol) of ethyl
chloroformate are added. The mixture is stirred at -20°C for 30 minutes and then
allowed to warm to 0°C over a period of 1 hour. The mixture is concentrated under
15 reduced pressure, 4 ml of a 2 molar NH; solution in methanol are added and the
mix@e 1§ stirred at RT for 1 hour. The mixture is then concentrated, dissolved in
600 ul of DMSO and purified by preparative HPLC.
HPLC conditions:
Column: GROM-SIL 120 ODS 4 HE 5p 50 X 20 mm
20 Precolumn: GROM-SIL ODS 4 HE 15p 10 X 20 mm
Wavelength: 220 nm
Flow rate: 25 ml/min
Gradient: A = acetonitrile + 0.1% trifluoroacetic acid
B= water + 0.1% trifluoroacetic acid
25 0 min: 10% A; 1.75 min. 10% A; 5.5 min. 90% A; 8 min. 90% A;
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8.1 min. 10% A; 9 min. 10% A
Injection volume: 600 pl of DMSO solution
Yield: 20.5 mg (53.5% of theory) of product

Mass spectrum: molecular mass calculated: 383, found [M+H]'=384.2

Example 8
4-[2-Amino-3,5-dicyano-6-({2-[(methoxycarbonyl)amino] ethyl}sulfanyl)-4-pvyri-

dinyl]phenyl-methylcarbonate

OH A
O
N +
——— N

| N - \N

o
HzN N L H.N \N| O
A P
H

Under argon, 31.1 mg (0.1 mmol) of 2-amino-6-[(2-aminoethyl)suifanyl]-4-(4-
hydroxyphenyl)-3,5-pyridinedicarbonitrile are suspended at RT in 1 to 2 ml of
dichloromethane, and the mixture is cooled to from -20 to -25°C. At this
temperature, 10.1 mg (0.1 mmol) of triethylamine and 9.4 mg (0.1 mmol) of methyl
chloroformate are added. The mixture is stirred at -20°C for 30 minutes and then
allowed to warm to 0°C over a period of 1 hour. The mixture is then concentrated
dissolved in 600 ul of DM SO and purified by preparative HPLC.
HPLC conditions:
Column: GROM-SIL 120 ODS 4 HE 5p 50 X 20 mm
Precolumn: GROM-SIL ODS 4 HE 15p 10 X 20 mm
Wavelength: 220 nm |
Flow rate: 25 ml/min
Gradient: A = acetonitrile + 0.1% trifluoroacetic acid

B=water + 0.1 % trifluoroacetic acid

0 min: 10% A; 1.75 min. 10% A; 5.5 min. 90% A; 8 min. 90% A;
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8.1 min. 10% A; 9 min. 10% A
Injection volume: 600 ul of DMSO solution
Yield: 11.2 mg (26.2% of theory) of product
Mass spectrum: molecular mass calculated: 427, found [M+H]'= 428.2

Example 9

4-[2-Amino-3.5-dicvano-6-({2-[(methoxycarbonyllamino]ethyl}sulfanyl)-4-pvri-
dinvllphenyl-ethylcarbonate

O
OH
Ao~
i SPU
+ N
2NN cu)j\o/\ |
=~
- | ~ N
|
HNT N7 s N o
NH 2
z PPN

Under argon 31.1 mg (0.1 mmol) of 2-amino-6-[(2-aminoethyl)sulfanyl]-4-(4-
hydroxyphenyl)-3,5-pyridinedicarbonitrile are suspended at RT in 1 to 2 ml of
dichloromethane, and the mixture is cooled to from -20 to -25°C. At this
temperature, 10.1 mg (0.1 mmol) of triethylamine and 10.9 mg (0.1 mmol) of ethyl
chlorof.'ormate are added. The mixture is stirred at—20°C for 30 minutes and then
allowed to warm to 0°C over a period of 1 hour. The mixture is then concentrated,
dissolved in 600 pl of DMSO and purified by preparative HPLC.

HPLC conditions:

Column: GROM-SIL 120 ODS 4 HE 5p 50 X 20 mm

Precolumn: GROM-SIL ODS 4 HE 15 10 X 20 mm

Wavelength: 220 nm

Flow rate: 25 ml/min
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Gradient: A = acetonitrile + 0.1% trifluoroacetic acid
B= water + 0.1% trifluoroacetic acid
0 min: 10% A; 1.75 min. 10% A; 5.5 min. 90% A; 8§ min. 90% A;
8.1 min. 10% A; 9 min. 10% A

Injection volume: 600 pl of DMSO solution

Yield: 15.2 mg (33.4% of theory) of product

Mass spectrum: molecular mass calculated: 455, found [M+H]'= 456.2

Example 10
N-(2-{[6-Amino-3.5-dicyano-4-(4-hvdroxyphenyl)-2-pyridinyl]sulfanvy}}-

ethyl)urea

|

HN" N
NH,

3
NH2 NH2 NHZ HO cn OH CH3 H3 vy O N 32832917.1 CSH N N 328 341 342 35

’ OH
H
N

+ + _ l -
+ K /N *H Ol — =~ N

X - |

= N O x
H,N N T\/n

. 7] 3 INBR
6 3

\n/NHz

o

31.1 mg (0.1 mmol) of 2-amino-6-[(2-aminoethyl)sulfanyl]-4-(4-hydroxyphenyl)-3,5-

pyridinedicarbonitrile are suspended in 0.91 ml of 1N HCI, and 8.1 mg (0.1 mmol) of

potassium cyanate are added. After the addition of a few drops of methanol, the

mixture is stirred at 50°C for a total of 10 hours. The crystals are filtered off with

suction and washed with water and ether.
Yield: 16 mg (45.1% of theory) of product

Mass spectrum: molecular mass calculated: 354, found [M+H]'= 355.1
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Example 11
N-(2-{[6-Amino-3,5-dicyano-4-( 4-hydroxyphenyl)-2-pyridinyl[sulf: anvljethyl)-

N'-methylurea
OH
N
+ //O ! X
_N* = | N
X
HN N™ S

0o
Ny

62.2 mg (0.2 mmol) of 2-amino-6-[(2-aminoethyl)sulfanyl]-4-(4-hydroxyphenyl)-3,5-
pyridinedicarbonitrile are suspended in 0.4 ml of DMF, and 11.4 mg (0.2 mmol) of
methyl isocyanate are added at room temperature. The mixture is stirred overnight,
10 filtered and purified by preparative HPLC.
HPLC conditions:
Column: GROM-SIL 120 ODS 4 HE 5u 50 X 20 mm
Precolumn: GROM-SIL ODS 4 HE 15p 10 X 20 mm
Wavelength: 220 nm
15 Flow rate: 25 ml/min
Gradient: A = acetonitrile + 0.1% trifluoroacetic acid
B= water + 0.1% trifluoroacetic acid
0 min: 10% A; 1.75 min. 10% A; 5.5 min. 90% A; 8 min. 90% A;
8.1 min. 10% A; 9 min. 10% A
20 Injection volume: 400 ul of DMF solution
Yield: 45.9 mg (62.3% of theory) of product
Mass spectrum: molecular mass calculated: 368, found [M+H]*=369.2
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Example 12
N-(2-{[6-aming-3.5-dicyano-4-(4-hydroxyphenyl)-2-pyridinyl]sulfanyl}ethyl)-N'-

methylurea

| N
H,N \N
N \N 2 L“ l:1\/
)
O

62.2 mg (0.2 mmol) of 2-amino-6-[(2-aminoethyl)sulfanyl]-4-(4-hydroxyphenyl)-3,5-
pyridinedicarbonitrile are suspended in 0.4 ml of DMF, and 14.2 mg (0.2 mmol) of
ethyl isocyanate are added at room temperature. The mixture is stirred overnight,
10 filtered and purified by preparative HPLC.
HPLC conditions:
Column: GROM-SIL 120 ODS 4 HE 5p 50 X 20 mm
Precolumn: GROM-SIL ODS 4 HE 15 10 X 20 mm
Wavelength: 220 nm
15 Flow rate: 25 ml/min
Gradient: A = acetonitrile + 0.1% trifluoroacetic acid
B= water + 0.1% trifluoroacetic acid
0 min: 10% A; 1.75 min. 10% A; 5.5 min. 90% A; 8 min. 90% A;
8.1 min. 10% A; 9 min. 10% A
20 Injection volume: 400 ul of DMF solution
Yield: 37.6 mg (49.2 % of theory) of product
Mass spectrum: molecular mass calculated: 382, found [M+H]'=383.2
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Example 13
3.5-Dicyano-4-(3.5-dichlore-4-hvdroxyphenyl)-2-carbamoylmethyl-6-amino-
pyridine '
OH
Ci Cl
+ B O IN
r
S X \N
NH, |
o~
H,N™ "N 7S
H.N k‘rNH2
5 o

337.2 mg (1 mmol} of 2-amino-4-(3,5-dichloro-4-hydroxyphenyl)-6-sulfanyl-3,5-

pyridinedicarbonitrile and 207 mg (1.5 mmol) of bromoacetamide are dissolved in

4 ml of DMF, 336 mg (4 mmol) of NaHCOj; are added and the mixture is stirred at
10 RT for 8 hours. The mixture is diluted with water and washed with ethyl acetate. The

aqueous phase is acidified with 1IN HCI and the resulting crystals are filtered off with

suction and dried.

Yield: 180 mg (45.7 % of theory) of product

Mass spectrum: molecular mass calculated: 393, found [M+H]"=394.1
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Example 14

2-](6-Amino-3,5-dicyano-4-{4-] (4-methylpiperazino)sulfonyl]phenyl }-2-pyri-

dinyl)sulfanyljacetamide

84 mg (0.163 mmol) of 2-amino-4-{4-[(4-methylpiperazino)sulfonyi]phenyl}-6-

sulfanyl-3,5-pyridinedicarbonitrile N-methylmorpholinium salt together with

53.3 mg (0.244 mmol) of bromoacetamide and 54.7 mg (0.65 mmol) of NaHCQ; are
10 stirred in 0.5 ml of DMF overnight. After filtration, the reaction solution is initially

purified by preparative HPLC. The isolated fraction is reconcentrated under reduced

pressure and the residue is purified by preparative thin-layer chromatography.

Yield: -14 mg (18.2 % of theory) of product

Mass spectrum: molecular mass calculated: 471, found [M+H]"=472.1
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Example 15

2-({6-Amine-3.5-dicyano-4-[4-(piperidinosulfonyl)phenyl]-2-pyridinvl}-

sulfanyl)acetamide

82 mg (0.164 mmol) of 2-amino-4-{4-( piperidinosulfonyl)phenyl}-6-sulfanyl-3,5-
with 535 mg
(0.246 mmol) of bromoacetamide and 55 mg (0.65 mmol) of NaHCO; are stirred in

pyridinedicarbonitrile N-methylmorpholinium  salt  together
0.5 ml of DMF overnight. After filtration, the reaction solution is purified by
preparative HPLC.

HPLC conditions:

Column: GROM-SIL 120 ODS 4 HE 5p 50 x 20 mm

Precolumn: GROM-SIL ODS 4 HE 15 p 10 x 20 mm

Wavelength: 220 mm

Flow rate: 25 ml/min

Gradient: A = acetonitrile + 0.1% trifluoroacetic acid

B = water + 0.1% trifluoroacetic acid

0 min: 10%; 1.75 min. 10% A; 5.5 min. 90% A; 8 min. 90% A;

8.1 min. 10% A; 9 min. 10% A

Injection volume: 400 pl of DMF solution

Yield: 42.8 mg (57.2% of theory) of product

NMR [400 MHz, DMSO-dg}: 1.4 m (2H), 1.6 m (4H), 3.0 tr (4H), 3.9 s (2H), 7.25 s

(1H), 7.5 s (1H), 7.8 d (2H), 7.9 d (2H), 8.1 s broad (2H)

'opy5.0u -5 0dpf Mtfﬁnm
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Example 16
2-(6-Amino-3,5-dicyano-4-[4-(morpholinosulfonvhphenyl}-2-pyridinyl}-
sulfanyl)acetamide
5
0]
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i
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05,0 /\
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N NH
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90 mg (0.179 mmol) of 2-amino-4-{4-( morpholinosulfonyl)phenyl}-6-sulfanyl-3,5-
pyridinedicarbonitrile N-methylmorpholinium salt together with 585 mg
(0.269 mmol) of bromoacetamide and 60 mg (0.71 mmol) of NaHCO; are stirred in
10 0.5 ml of DMF overnight. After filtration, the reaction solution is purified by
preparative HPLC.
HPLC conditions:
Colunin: GROM-SIL 120 ODS 4 HE 5p 50 x 20 mm
Precolumn: GROM-SIL ODS 4 HE 15 u 10 x 20 mm
15 Wavelength: 220 mm
Flow rate: 25 ml/min
Gradient: A = acetonitrile + 0.1% trifluoroacetic acid
B = water + 0.1% trifluoroacetic acid
0 min: 10%; 1.75 min. 10% A; 5.5 min. 90% A; 8 min. 90% A;
20 8.1 min. 10% A; 9 min. 10% A
Injection volume: 400 ul of DMF solution
Yield: 43.7 mg (53.2% of theory) of product
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NMR[400 MHz, DMSO-dg]: 2.9 tr (4H), 3.65 tr (4H), 3.9 s (2H), 7.25 s (1H), 7.5 s
(1H), 7.85 d (2H), 7.95 d (2H), 8.15 s broad (2H)

Example 17
5 2-(4-{2-Amino-6-[(2-amino-2-oxoethyl)sulf anyl]-3.5-dicvano-4-pyridinyl}-

phenoxy)lacetic acid

HOTO

10 135 mg (0.316 mmol) of 2-[4-(2-amino-3,5-dicyano-6-sulfanyl-4-pyridinyl)-
phenoxy]acetic acid N-methylmorpholinium salt together with 103.3 mg
(0.474 mmol) of bromoacetamide and 106.1 mg (1.263 mmol) of NaHCO; are stirred
in 0.5 ml of DMF overnight. After filtration, the reaction solution is prepurified by
preparaitive HPLC. The isolated fraction is reconcentrated under reduced pressure and
15 the residue is purified by preparative thin-layer chromatography.
Yield: 14 mg (11.6 % of theory) of product
Mass spectrum: molecular mass calculated: 383, found [M+Na]'=406.2



Cl 94~ fl Br / 23243.6 1 I \N\ / NI _ S iNF Iwo- HZNNSNBrZSCEEB?UUL
CH2 NN INNI , A95 N O CH3143443567.3 NN H2ZN\N S/ | 0 cl A96\ 4 ~
N Br N~ j 48848967.4 /IN/ O NIl N HZé\é NS NH2 2 3 FEB 2004

Example 18
4-{2-Amino-6-[(2-amino-2-oxoethyl)sulfanyl]-3,5-dicyano-4-pyridinyl}-benzoic

acid

HO. O
0 N
N + BF/Y HO =
| < NH, S\/ﬁ\
= l N | = NH,
N
H N7 SN sH >
| NH,
O
5 O
72 mg (0.18 mmol) of 2-[4-(2-amino-3,5-dicyano-6-sulfanyl-4-pyridinyl)benzoic
acid N-methylmorpholinium salt together with 59.2 mg (0.27 mmol) of bromo-
acetamide and 60.9 mg (0.72 mmol) of NaHCO; are stirred in 0.5 ml of DMF
10 overnight. After filtration, the reaction solution is prepurified by preparative HPLC.

The 1solated fraction is reconcentrated under reduced pressure and the residue is
purified by preparative thin-layer chromatography.
Yield: 11 mg (17.2 % of theory) of product

Mass spectrum: molecular mass calculated: 353, found [M+H]"=353.9
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Example 19
Methvl 4—{2—amino-6—|!2-amin0—2-0x0ethz]isulfanyl|-3,5-dicxan0—4-gxridinyl[-
benzoate

b

o
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N
S >N
H N7 SN sH
I NH,
@
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89 mg (0.216 mmol) of methyl 4-(2-amino-3,5-dicyano-6-sulfanyl-4-pyridinyl)-
benzoate N-methylmorpholinium salt together with 70.7 mg (0.324 mmol) of
bromoacetamide and 72.7 mg (0.86mmol) of NaHCO; are stirred in 0.5 ml of DMF
10 overnight. After filtration, the reaction solution is purified by preparative HPLC.
HPLC conditions:
Column: GROM-SIL 120 ODS 4 HE 5p 50 x 20 mm
Precolumn: GROM-SIL ODS 4 HE 15 p 10 x 20 mm
Wavelength: 220 mm
15 Flow rate: 25 ml/min
Gradient: A = acetonitrile + 0.1% trifluoroacetic acid
B = water + 0.1% trifluoroacetic acid
0 min: 10%:; 1.75 min. 10% A; 5.5 min. 90% A; 8 min. 90% A;
8.1 min. 10% A; 9 min. 10% A
20 Injection volume: 400 ul of DMF solution
Yield: 40.4 mg (50.8% of theory) of product
NMR (400 MHz, DMSO-d¢): 3.9 s (2H), 7.25 s (1H), 7.5 s (1H), 7.7 d (2H), 8.1 d
(2H), 8.1 s broad (2H)
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Example 20
2-( {4-[4-(Acetv]amino)phenvl]-G-amino-3,5-dicxano—2-pxridinvl}sulfanz]t

acetamide

Q
HN/lk

Q
HN
=N o
H
| N\ =N
)

44 mg (0.11 mmol) of N-[4-(2-amino-3,5-dicyano-6-sulfanyl-4-pyridinyl)phenyl]-
acetamide N-methylmorpholinium salt together with 35 mg (0.16 mmol) of
bromoacetamide and 36 mg (0.43 mmol) of NaHCO; are stirred in 0.5 ml of DMF
overnight. After filtration, the reaction solution was purified by preparative HPLC.
HPLC conditions:
Column: GROM-SIL 120 ODS 4 HE 5u 50 x 20 mm
Precolumn: GROM-SIL ODS 4 HE 15 p 10 x 20 mm
Wavelength: 220 mm
Flow rate: 25 ml/min
Gradient: A = acetonitrile + 0.1% trifluoroacetic acid

B = water + 0.1% trifluoroacetic acid

0 min: 10%; 1.75 min. 10% A; 5.5 min. 90% A; 8 min. 90% A

8.1 min. 10% A; 9 min. 10% A
Injection volume: 400 pl of DMF solution
Yield: 18.3 mg (46.6% of theory) of product
NMR [400 MHz, DMSO-d¢]: 2.1 s (3H), 3.9 s (2H), 7.25 s (1H), 7.5 d (3H), 7.7 d
(2H), 8.0 s broad (2H), 10.25 s (1H)
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Example 21
2:Amino-6-[(2-hydroxyethyl)sulfanvl]-4-(4-hydroxyphenyl)-3.5-pyridinedi-

carbonitrile

OH
HO N

N
| . xS

~ N Br —= N AN

+

q | HO™ N A “ OH

HN" SN sH W

2

26.8 mg (0.1 mmol) of 2-amino-4-(4-hydroxyphenyl)-6-sulfanyl-3,5-pyridinedicarbo-
nitrile are dissolved in 0.2 ml of dimethylformamide. 20 mg (0.238 mmol) of solid
sodium bicarbonate are added, followed by a solution of 18.74 mg (0.15 mmol) of 2-
bromoethanol in 0.06 ml of dimethylformamide. The reaction mixture is shaken
overnight and, after filtration, purified by preparative HPLC.
HPLC conditions:
Column: GROM-SIL 120 ODS 4 HE 5p 50 X 20 mm
Precolumn: GROM-SIL ODS 4 HE 15p 10 X 20 mm
Wavelength: 220 nm
Flow rate: 25 ml/min
Gradient: A = acetonitrile + 0.1% trifluoroacetic acid
B= water + 0.1% trifluoroacetic acid
0 min: 10% A; 1.75 min. 10% A; 5.5 min. 90% A; 8 min. 90% A;
8.1 min. 10% A; 9 min. 10% A
Injection volume: 300 p} of DMSO solution
Retention time: 3.97 min
Yield: 14.1 mg (45.1% of theory)

Mass spectrum: molecular mass calculated: 312, found [M+H]'=313

Example 22
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1. Step:
N-{4-(2.2-Dicvanovinyl)phenyljacetamide

O
HNJk

326 g (0.2 mol) of 4-acetaminobenzaldehyde and 13.74 g (0.208 mol) of
malononitrile are initially charged in 140 ml of ethanol, and 24 drops of piperidine
are added. The mixture is stirred at reflux for 30 min. After cooling, the crystals are
filtered off with suction and dried.

10 Yield: 38.6 g (90.6% of theory) of product

Mass spectrum: molecular mass calculated: 211, found [M+H] =212

2. Step
N-{4-]2-Amino-3.5-dicvano-6-(phenylsulfanvl)-4-pyridinyllphenyl}acetamide

15
O

o
HN HN
oy
+ + —_—
N= N N
N/ - SH ! = | I(j
HN"TNTS

19 g'(0.09 mol) of N-[4-(2,2-dicyanovinyl)phenyl]acetamide, 5.95 g (0.09 mol) of
malononitnle and 9.91 g (0.09 mot) of thiophenol are initially charged in 120 ml of
20 ethanol, and 0.4 ml of triethylamine are added. The mixture is stirred at reflux for
2 h, during which the product crystallizes. After cooling, the product is filtered off

with suction and dried under reduced pressure.
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Yield: 10.25 g {29.6% of theory) of product

Mass spectrum: molecular mass calculated: 385, found [M+H]* = 386

3. Step
N~[4-(Z-Amino-3,5;dicvan0-6-su]fanvl—4-pvridinxl Jphenvyl]acetamide

O o)
HNJk HNJk

+ Na'S'Na I N
|

¢
/I /@ l\ \N
H,N" NS H,N" N" SH

Under argon, 1.16 g (3 mmol) of N-{4-[2-amino-3,5-dicyano-6-(phenylsulfanyl)-4-

pyridinylJphenyl}-acetamide are dissolved in 10 ml of DMF, 0.78 g (10 mmol) of

sodium sulfide are added and the mixture is stirred at 80°C for 2 h. 20 ml of IN HCl

are then added and the resulting crystals are filtered off with suction and dried under

reduced pressure.
Yield: 428 mg (46.1 % of theory) of product

Mass spectrum: molecular mass calculated: 309, found [M+H]"=310.1
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4. Step
2-1({4-[4-(Acetylamino)phenvyl|-6-amino-3.5-dicyano-2-pyridinyl}sulfanyl)-

methyl}]-1H-imidazol-1-ium trifluoracetate

0
HN’U\
Br N BrH
L
h . N
(] N

H,N""N”~SH

309 mg (1 mmol) of N-[4-(2-amino-3,5-dicyano-6-sulfanyl-4-pyridinyl)phenyl]-
acetamide, 241 mg (1 mmol) of 2-(bromomethyl)-1H-imidazole hydrobromide and
336 mg (4 mmol) of NaHCOs; in 2 mi of DMF are stirred at RT. After 2 h, 4 to 5 ml
10 of water are added and the beige crystals are filtered off with suction and dried under
reduced pressure. The crystals (310 mg) are dissolved in DMSO and purified by prep.
HPLC using 9 injections. The corresponding fraction is concentrated under reduced
pressure and the crystalline residue is suspended in water, filtered off with suction
and dried under reduced pressure.
15 HPLC conditions:
Column: Kromasil 100 C18 S5uym 50 X 20 mm
Precolumn: GROM-SIL ODS 4 HE 15u 10 X 20 mm
Wavelength: 220 nm
Flow rate: 25 ml/min
20 Gradient: A = acetonitrile + 0.1% trifluoroacetic acid
B= water + 0.1% triflucroacetic acid
0 min: 10% A; 2 min. 10% A; 6 min. 90% A; 7 min. 90% A;
7.1 min. 10% A; 8 min. 10% A
Injection volume: 500 ul of DMSO solution

25 Retention time: 3.6 min

Yield: 234 mg (60% of theory) of product
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Mass spectrum: molecular mass calculated: 389, found [M+H]" = 390.1
'H-NMR (300 MHz, DMSO0-de): 8 = 2.1 s (3H), 4.7 s (1H), 7.4 d (2H), 7.55 s (1H),
7.7 d (2H), 8.1 s broad (2H), 10.25 s (1H), 14.2 s broad (1H)

5 The compounds listed in the tables below (examples A 1 to A 377, A 378 to A 413
and B 1 to B 375) were prepared analogously to the procedures given above. Identity

and purity of the compounds was demonstrated by LC-MS.

The compounds of examples A 1 to A 413 were either isolated as crystals or, if they

10 did not crystallize directly from the reaction solution, purified by preparative HPLC.

The compounds of examples B1 to B 375 were prepared on a 10 umol scale,
analogously to the procedures above. These compounds were purified and identified
by a preparative HPLC-MS system.

15
In the tables below, structures having a group —N- are in each case understood to
contain a group -NH- and structures having a group —N are in each case to be

understood as containing a group ~-NHj.
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Patent Claims
1. A compound of the general formula (I)
RAAR
R
)
NC~ AN ()
l - ,H4
H,N N S

characterized in that :

R', Rz, R? are identical or different and independently of one another are
selected from the group of the following substituents:
10 hydrogen;
hydroxyl;
optionally substituted (C,-Csg)-alkyl;
optionally substituted (C¢-Cy0)-aryl;
optionally substituted (C,-Csg)-alkoxy;
15 -0-(CH,),-CH=CH; where n =0, 1 or 2;
halogen,;
nitro;
cyano;
-C(0)-R%;
20 -C(O)-NRR;
—NRG'R_’;
-NR®-C(O)-R%;
-O-C(O)-R%;
-SO,NRR’; and
25 -NR5-SO:R®,

where:



I N / a d

H3C * NS O B313\ 530 / N ONONOGC F H3C Il o Z3FEBZ0

B314g471 O NN NH2 2 3 F E B 2004 -212 Ex. No. B315 B316 B317 B318 B319
H3C NH2 CH3 Product NH2 Mol ecul ar wei ght 525 459 407 401 413

10

i5

20

25

30

or

or

-225 -

denotes:

hydrogen;

hydroxyl;

optionally substituted (C,-Cg)-alkyl;
optionally substituted (Cs-Cy)-cycloalkyl;
optionally substituted (C,-Cg)-alkoxy;
optionally substituted (Cs-C,g)-aryl;
optionally substituted (C¢-Cjg)-aryloxy; or
-O-(CH;),-[(Cs-Cip)-aryl] wheren=1, 2 or 3,

where the (Cgs-Cio)-aryl group may be fused via two adjacent

ring atoms to optionally substituted (C4-C;)-cycloalkyl,

represents a 5- to 7-membered saturated or unsaturated
heterocycle which for its part may be mono- or polysubstituted
by

an oxo group (=0);

halogen;

optionally substituted (C,-Cg)-alkyl;

nitro;

cyano;

hydroxyl;

optionally substituted (Cs-Cio)-aryl; or

by (C,-Cs)-alkoxy,
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R’ represents optionally substituted 5- to 6-membered heteroaryl
having up to 3 heteroatoms from the group consisting of N, O

and S,

where the heterocycle and the heteroaryl ring may each
optionally be fused via two adjacent ring atoms to optionally
substituted  (Cs-Cig)-aryl or optionally substituted (Cs-Co)-
cycloalkyl,

and

R® and R are identical or different and represent
hydrogen;
optionally substituted (C,-Cs)-alkyl;
optionally substituted (Cg-C;o)-aryl; or
represent optionally substituted 5- to 6-membered heteroaryl
having up to 3 heteroatoms from the group consisting of N, O

and S
or

R® and R’ together with the nitrogen atom to which they are optionally
attached form a 5- to 7-membered saturated or unsaturated
heterocycle having up to 3 heteroatoms from the group
consisting of N, O and S which for its part may optionally be
mono- or polysubstituted by identical or different substituents
from the group consisting of
an oxo group (=0);
halogen;

(Cy-Cg)-alkyl;
nitro;

cyano;
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CH,

hydroxyl;
(Cs-Ch0)-aryl; or
(C;-Cg)-alkoxy,

5 and

R® represents hydroxyl;
NR®R” where R® and R’ are as defined above;
optionally substituted (C;-Cs)-alkyl;
10 (C,-Cg)-alkoxy;
optionally substituted (Cg-C,p)-aryl;
(C-Cip)-aryloxy; or
-O-(CHy),-[(Ce-Cro)-aryl] where n=1, 2 or 3,

15 and

R* represents straight-chain or branched (C;-Cg)-alkyl or (Cz-Cg)-alkenyl
which are optionally mono- or polysubstituted by
hydroxyl;
20 halogen;
cyano;
_C(0)-R® where R’ is as defined above;
-C(O)-NR®R’ where R® and R” are as defined above;
-NR°R’ where R® and R are as defined above;
25 -NR®-C(0)-R® where R® and R® are as defined above;
-SOz—NRGR7 where R® and R’ are as defined above;
-NR®-SO2-R® where R® and R® are as defined above;
-C(0)-(CH,)p-C(0)-R® where n = 0 to 2 and R® is as defined above;
(C1-Cg)-alkoxy;
30 optionally substituted (Cs-Cyp)-aryloxy,
optionally substituted 5- to 6-membered heteroaryl having up to
3 heteroatoms from the group consisting of N, O and S;
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optionally substituted (Cs-Co)-aryl; or

by a 5- to 7-membered saturated or unsaturated heterocycle having up
to 3 heteroatoms from the group consisting of N, O and S which for its
part may optionally be mono- or polysubstituted by identical or
different substituents from the group consisting of an oxo group (=0);
halogen; (C;-Cg)-alkyl; nitro; cyano; hydroxyl; (Cs-Cip)-aryl; or by
{Cy-Cs)-alkoxy,

where the heterocycle and the heteroaryl ring may each optionally be

fused via two adjacent ring atoms to optionally substituted (Ce-Cio)-

aryl,

or

represents a 5- to 7-membered saturated or unsaturated heterocycle
having up to 3 heteroatoms from the group consisting of N, O and S,
which for its part may optionally be mono- or polysubstituted by
identical or different substituents from the group consisting of an oxo
group (=0); halogen; (C;-Cg)-alkyl; nitro; cyano; hydroxyl; (Ce-Cio)-
aryl; or by (C,-Cs)-alkoxy, and

which may optionally be fused via two adjacent ring atoms to
optionally substituted (Cs-Co)-aryl or optionally substituted (C4-C7)-
cycloatkyl,

and their tautomers and their respective salts, hydrates and alkoxides,

except for the following compounds of the general formula (I), in which the

radicals R!, R?, R® and R* are as defined below:

R'= R*= H; R®= para-OH; R*= -CH;-Z where Z = CN, C(0)-
OCH;s, 4-Br-C¢Hs-CO, 4-n-butyl-CsH,-CO, H, CgHls, C(0)-O-CHy-
CeHs, C(0)-OCHj, C(0)-OH, 2-oxo-benzo-pyranyl-3-carbonyl, 4-Cl-

N7 ©HE B 7004

-215
NH2
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CeHL-CO, 3-BrCells-CO, A4-CsHs-CeH-CO, 4-CHs-CeH-CO,
3,4-Cl3-CH3-CO, C(O0)-NHa;

. R! = R?=H: R? = meta-OH; R* = -CH,-Z where Z = 4-Br-CsHs-NH-
Co, 2-ox0-benzo-pyranyl-3-carbonyl, 4-CI1-CsHa-CO;.

. R'= R*= H; R*= para-O-C(O)}-CH;; R'= -CHyZ where Z =
4-CH;-C¢He-CO, H, 2-oxo-benzopyranyl-3-carbonyl, (CHz)s:-CHs,
4-CgHs-CsHq, (CHz2)a-CHa, CHa, 2-CH;-CsHa,

. R' = R?*=R’= H; R* = -CH;-Z where Z = CHj, CN, 2-naphthyl, 4-Br-
CsH,a-CO; C(0)-OCH:, C(0)-0OCH;-CsHs, H, C(0)-CsHs, 4-C1-Co-Hy-CO;

. R'= R?= H; R®= para-butoxy; R*= -CH,-Z where Z = 4-C1-C¢Hs,
C(0)-OCH;, C(0)-CsHs, CH=CH,, C(O)-NH,, H, 4-Br-C¢Hs-CO,
4-Cl-C¢H,-CO;- C(0)-OCzH;, C(0)-O-CHz-CsHs, 2-oxo-benzo-
pyranyl-3-carbonyl, C(0)-NH-C¢Hs, CNN;

. R! = R®= H; R? = para-bromo; R* = -CH,-Z where Z = 4-Br-CsHy-
CO, 4-Cl-CeH-CO, C(0)-NH,, C(0)-OCH;, 4-Cl-CeHs, 4-Br-CeHy-
NH-CO; '

. R! = R?= H; R® = meta-fluoro; R*= -CH,-Z where Z = 4-Br-CsHy-
CO, C(0)-NH3, C(0)-O-CH;-CsHs, CN;

. R! =R*=H; R? = para-chloro; R*=-CH,-Z where Z = 2-naphthy},

CH,, 4-CI-CéHq-CO, CeH5-CO;

R!=R?=H; R’ = para-OCHj; R* = -CH,-Z wherc Z = 2-naphthyl, Ctis;

. R'=R*=H;R’= met;;NOz; R' = -CH;-Z where Z = CH;,

. R'=R*=H; R’ = ortho-OCHz; R* =-CH;-Z where Z = 4-Cl-C¢H4-CO;

. R'=R? =H; R? = ortho-chloro; R* = -CH,-Z where Z = 4-Cl-C4F,-CO,
C4Hs-CO, CH = CHy;

. R! =R?=H; R? = ortho-jodo; R* = -CH;-Z where Z = C = CHa.

The compound of the general formula (I} as claimed in claim 1, characterized

in that:

R, R? R’ are identical or different and independently of one another are
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selected from the group of the following substituents:
' h)}drogcn;

hydroxyl;
optionally substituted (C1-Ce)-alkyh;
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optionally substituted phenyl or naphthyl;
optionally substituted (C,-Cs)-alkoxy;
-O-(CH;),-CH=CH; where n =1 or 2;
fluorine, chlorine, bromine;
5 nitro;

cyano;
-C(O)-R%;
-C(0)-NR°R’;
-NR6R7;

10 -NR®-C(O)-R%;
-0-C(0)-R%;
-SO,-NR°R’; and
-NR®-SO;R®,

15 where:

R’ denotes:

hydrogen;

hydroxyl;
20 optionally substituted (C,-Cs)-alkyl;

optionally substituted (C3-Cs)-cycloalkyl;

optionally substituted (C,-Cs)-alkoxy;

optionally substituted phenyl or naphthyl;

optionally substituted phenyloxy or naphthyloxy; or
25 -O-(CHy),-phenyl wheren=1,2 or 3,

where the phenyt or naphthyl group may be fused via two
adjacent ring atoms to optionally substituted (C4-C7)-cyclo-
alkyl,

30

or
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R’  represents a 5- to 7-membered saturated or unsaturated
heterocycle which for its part may be mono- or polysubstituted
by
an oxo group (=0},

5 fluorine, chlorine, bromine;
optionally substituted (C;-Ce)-alkyl;
nitro;
cyano;
hydroxyl;
10 optionally substituted phenyl or naphthyl; or
by (C,-C¢)-alkoxy,

or
15 R’ represents optionally substituted 5- to 6-membered heteroaryl
having up to 3 heteroatoms from the group consisting of N, O
and S,
where the heterocycle and the heteroaryl ring may each
20 optionally be fused via two adjacent ring atoms to optionally
substituted phenyl or naphthyl or optionally substituted
(C4-Cy)-cycloalkyl,
and
25
R® and R’ are identical or different and represent
hydrogen;
optionally substituted (C,-Ce)-alkyl;
optionally substituted pheny! or naphthyl; or
30 represent optionally substituted 5- to 6-membered heteroaryl

having up to 3 heteroatoms from the group consisting of N, O
and S
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B352473 \ s O NN
NN NH N O B355s 43

it

R® and R’ together with the nitrogen atom to which they are optionally

and

attached form a 5- to 7-membered saturated or unsaturated

heterocycle having up to 3 heteroatoms from the group

consisting of N, O and S which for its part may optionally be

mono- or polysubstituted by identical or different substituents

from the group consisting of
an oxo group (=0);

fluorine, chlorine, bromine;
(C1-Ce)-alkyl;

nitro; .

cyano;

hydroxyl;

phenyl or naphthyl; or
(C-Ce)-alkoxy,

represents NR°R” where R® and R’ are as defined above;
optionally substituted (C,-Ce)-alkyl;

(C-Ce)-alkoxy;

optionally substituted phenyl or naphthyl;

phenyloxy or naphthyloxy; or

-O-(CH;),-phenyl wheren=1, 2 or 3,

represents straight-chain or branched (C;-Ce)-alkyl or (Cz-Cs)-alkenyl

which are optionally mono- or polysubstituted by

hydroxyl;
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fluoro, chloro, bromine;
Cyano;
—C(O)—R5 where R’ is as defined above,
-C(0)-NR°R” where R® and R’ are as defined above;
5 -NR®R” where R® and R’ are as defined above;

-NR®-C(0)-R® where R and R® are as defined above;
-SOZ-NR&R7 where RS and R’ are as defined above;
-NR®-SO,-R® where R® and R® are as defined above;
-C(O)—(CHz)n-C(O)-R8 where n = 0 to 2 and R® is as defined above;

10 (C1-Ce)-alkoxy;
optionally substituted phenyloxy or naphthyloxy;
optionally substituted 5- to 6-membered heteroaryl having up to
3 heteroatoms i’rom the group consisting of N, O and §;
optionally substituted phenyl or naphthyl; or

15 by a 5- to 7-membered saturated or unsaturated heterocycle having up
to 3 heteroatoms from the group consisting of N, O and S, which for
its part may optionally be mono- or polysubstituted by identical or
different substituents from the group consisting of an oxo group (=0);
fluorine, chlorine, bromine; (C;-Cg)-alkyl; nitro; cyano; hydroxyl;

20 phenyl or naphthyl; or by {C,-Cg)-alkoxy,

where the heterocycle and the heteroaryl ring may each optionally be

fused via two adjacent ring atoms to optionally substituted phenyl or

naphthyl,
25
or
R*  represents a 5- to 7-membered saturated or unsaturated heterocycle
having up to 3 heteroatoms from the group consisting of N, O and S,
30 which for its part may optionally be mono- or polysubstituted by

identical or different substituents from the group consisting of an oxo
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group (=O); fluorine, chlorine, bromine; (C)-Ce)-alkyl; nitro; cyano;
hydroxyl; phenyl or naphthy}; or by (Ci-Ce)-alkoxy and
which may optionally be fused via two adjacent ring atoms 10

01;tionaliy substituted phenyl or naphthyl or optionally substituted

5 (C4-Cy)-cycloalkyl,

and their tautomers and their respective salts, hydrates and alkoxides,

except for the following compounds of the general fermufa (1), in

10 which the radicals R', R?, R? and R* are as defined below:

. R' = R? = H; R’ = para-OH; R* = -CHz-Z where Z = CN, C(0)-
OC,H;, 4-Br-CeH-CO, 4-n-buty}-CeHa-CO, H, CsHs, C(O)-O-
| CH,-CsHs, C(0)-OCH;, C(O)-OH, 2-oxo0-benzo-pyranyl-
15 3-carbonyl, 4-Cl-CeHls-CO, 3-Br-CeHla-CO, 4-CeHs-CeHa-CO,
4-CH;-CeH4-CO, 3,4-Cl-CeHl5-CO, C(0)-NH:2;
. R!= R*= H; R® = meta-OH; R'= -CH;-Z where Z = 4-Br-
CsHs-NH-CO, 2-oxo-benzo-pyranyl-3-carbonyl, 4-C1-CeHy-
CO; ' .
20 . &} = R%= H; R® = para-0-C(0)-CHs; R* = -CHp-Z where Z =
4-CH;3-C¢H4-CO, H, 2-oxo-bcnzopyrany]—?:—ca:bonyl, (CHy)s-
CH,, 4-CgHs-CgHa, (CH2)s-CHs, CHs, 2-CH;-CsHa;
. Rl= R’= R'= H; R'= -CHyZ where Z = CHj; CN,
2-napthyl, 4-Br-CgHs-CO, C(0)-OCH,, C(0)-OCH,-C¢Hs, H,
25 C(0)-CsHs, 4-Cl-CeHa-CO;
. R! = R? = H; R® = para-butoxy; R*= -(;,Hz-Z where Z = 4-Cl-
CeHs, C(O)-OCH;, C(0)-C¢lls, CH=CHj, C(0)-NH,, H, 4-Br-
CsH,-CO, 4-Cl-CgHy-CO, C(0)-OCHs, C(0)-0-CHp-Citis,
2-0x0-benzopyranyl-3-carbonyl, C(0)-NH-CgHs, CN;
30 . R'= R? = H; R® = para-bromo; R* = -CH;-Z where Z = 4-Br-
CsHy-CO, 4-Cl-CeHa-CO, C(O)-NH;, C(Q)-OCH;. 4-C1-C¢Hs,
4 Br-CgH,-NH-CO; |
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N C | p B366\ / S N-490 NH2 / 2 3 F E B 2004 -222 EXFED 200

No. Pr oduct Mbl ecul ar wei h
t Ncl | |INB367N381
417 N NN NH2 NH3C a |l NB369\ I/S ~ G396 N CHI;OI;IBNHZNHZOFICI—IQN CI- BaSSI >
, H3CG-~ N

B370\/
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IS 0397 \ N/
-235-

. R! = R? = H; R? = meta-fluoro; R?* = -CH,-Z where Z = 4-Br-
CsHa-CO, C(O)-NHz, C(0)-0-CHz-CsHs, CN;

. R'= R*= H; R} = para-chloro; R‘= -CHxZ where Z =
2-napthyl, CHj, 4-Cl-C¢Ho-CO, CeHs-CO;

. R!= R*= H; R’= para-OCHs; R*=z .CHp-Z where Z

]

2-naphthyl, CHs;

. R'=R*=H; R® = meta-NOy; R*=.CHy-Zwhere Z= CHa.

. g! = R? = H; R® = ortho-OCH3; R* = -CH;-Z where Z = 4-Cl-
CeHa-CO;

. r! = R? = H; R’ = orthe-chloro; R® = .CHy-Z where Z = 4-Cl-
CgHL-CO, CeHs-CO, CH=CHy;

3. The compound of the general formula () as claimed in clam 1 or 2,

characterized in that:

RL Rz, R’ are identical or different and independently of one another are
| selected from the group of the following substitucnts:
‘ hydrogen;
hydroxyl;
optionally substituted (Cy-Ca)-alkyl;
optionally substituted phenyl:
optionally substituted (Ci-Cq)-alkoxy;
- -O-(CHy)y-CH=CH; wheren=1;
fluorine, chlorine;
nitro;
cyano;
-C(O)-R%
-C(O)-NR°R";
NRR™:



Wo" N/ N2 N C I I S S ~ \ B3711\/ 460 NN NNH2 2 3 F E B 2004 PB4
Ex. No. Product Mol ecular weight NC | | S OH B372373 N O N NH2 N B3735 |
S 415 NCH3 NH2 Ncl ~ CH3 B3745 357 0 N CH3 N NH2

-235a-
NR-C(O}R’;
{0-C(O)-R%;
-50,-NR°R’; and

NR®-SO.R%,

where:

10

15

20



N C H3A ~ N, CH3 B3750414 O CH3 NH2 23FEB20O4 -224 Patent d ains %eﬁ A
e general formula (1) characterized in that : R ,2 ,E-DF"Q%M

conpound of th
are identical

or different

and i ndependently of one another are selected

fromthe group of the follow ng substiis2sis: hydrogen; hydroxyl;
optionally substituted (Cl-C8)-al kyl; optionally substituted

(C6-Co)-aryl;
where n = 0, 1
-NR6R7; - NR6-
FED 2004 - 225
(G -Ca)-al kyl;

optionally substituted (Cl-C8)-al koxy;
or 2; _hal (gen; nitro, cyano; -C(O-R5 -C(O-NR6R7;
R _A%R0§5: R3: - S02-NR6R7: and - NR6- SO2R8, wher e:

C(O)_R81
R5 denot
optionally

- O (CH2) n- CH=CH2

23

Eﬁ%g%él}%fdrogen; hydroxyl ;: optionally substituted

uted (C3-C7)-cycloal kyl; optionally

substituted (Cl-C8)-al koxyhydrop¢li onal | y substituted (C6-C o)-aryl;

10

15

20

25

30

or

or

optionally substituted (C;-Cj)-alkyl;
optionally substituted (C3-Cy)-cycloalkyl;
optionally substituted (C,-C,)-alkoxy;
optionally substituted phenyl;

optionally substituted phenyloxy; or
-O-(CH,),-phenyl where n =1,

where the phenyl group may be fused via two adjacent ring

atoms to optionally substituted (Cs-Ce)-cycloalkyl,

represents a 5- to 7-membered saturated or unsaturated
heterocycle which for its part may be mono- or polysubstituted
by

an oxo group (=0);

fluorine, chlorine;

optionally substituted (C;-C4)-alkyl;

nitro;

cyano;

hydroxyl;

optionally substituted phenyl; or

by (C;-Cg)-alkoxy,

represents optionally substituted 5- to 6-membered heteroaryl
having up to 3 heteroatoms from the group consisting of N, O

and S, selected from the group consisting of furanyl, pyrrolyl,



optionally substituted (C6-Clo)-aryloxy; or -O(CH2) [(C6- Clo)-aryldg Eﬂgﬁ[ﬁ
n =1 2 or 3, where the (C6-C o)-aryl group nmay be fused via tw a ?a b
ring atons to optionally substituted (C4-C7)-cycl oal kyl, or R5 represents
a 5- to 7-nenbered saturated or unsaturayed heterocycle which for its part
may be nono- or polysubstituted by an oxo group (=0 ; hal ogen; optionally
substituted (C-Cg)-alkyl; nitro; cyano; hydroxyl; optionally substituted
(C6-Cl0)-aryl; or by (Cil-Cg)-alkaox or 23FEB2004 - 226. R5 r.epresents
optional |y substituted 5- Hh&ngs nﬁﬁﬁéﬂﬂd oraelyh o rgudazelylyi frizalybt Prddl

het eroatons fromthe grou ﬁ%lsinid 3fziNg. 0 and S, where the heterocycle
and the heteroaryl ring eac ogﬁlnona 'y be fused via two adjacent ring
atons to optionally substituted (C6-Clo)-aryl or optionally substituted
(C4-C7)- cycloalkyl, and R6 and R7 are identical or different and represent
hydrogen; optional |y substwhereethe( baterapyclg) ryd ;the chatergaryl | §ng JB%Y i€REh ed

C6- A o) - l; j I It Lt 5z -
hetercalyl  having up to SHBRAVLLEdHed HTPAIER fod Sl OBy,

and S or R6 and R7 togefpstiutidighehtcortplioRatubiimnted CWMTEéycldathyiar e
optionally attached forma 5- to 7-nenbered saturated or unsaturated

het erocycl e having up to 3 heteroatons fromthe group

and
10 R® and R’ are identical or different and represent
hydrogen; |
optionally substituted (C;-Cy)-alkyl;
optionaily substituted phenyl; or
represent optionally substituted 5- to 6-membered heteroaryl
15 having up to 3 heteroatoms from the group consisting of N, O
and S selected from the group consisting of furanyl, pyrrolyl,
thienyl, thiazolyl, oxazolyl, imidazolyl, triazolyl, pyridyl,
pyrimidyl and pyridazinyl,
20 or
R® and R” together with the nitrogen atom to which they are optionally
attached form a 5- to 7-membered saturated or unsaturated
heterocycle having up to 3 heteroatoms from the group
25 consisting of N, O and S which for its part may optionally be
mono- or polysubstituted by identical or different substituents
from the group consisting of
an oxo group (=0);
fluorine, chlorine;
30 (C,-Cq)-alkyl;

nitro;

cyano;



consisting of N, O and S which for its part may optionally be nono-,. { 2004
pol ysubstituted by identical or different substituents fromthe gr(;ug LY
consisting of an oxo group (=0O; halogen; (G -C8)-alkyl; nitro; cyano; 2
3 FEB 2004 -227 hydroxyl; (C6-Clo)-argsg-or (Cl1-C8)-al koxy, and RS8
represents hydroxyl; NR6R7 where R6 and R7 are as defined above;
optionally substituted (Cl-C8)-al kyl; (Cl-C8)-al koxy; optionally
substituted (C6-C10)-aryl h d:&CGlI-;CM)-aryI oxy; or -O(CH2).-[(C6-Clo)-aryl]
where n = 1, 2 or 3, and VYR yepresents straight-chain or branched

(G -Cs)-al kyl or (C2- @)-@h&gmy&r whi ch are optionally nono- or

pol ysubstituted by hydroxyl; ™ hal ogen; cyano;, -C(O-R5 where R5 is as
defined above; -C(O) -NR6RZ:-thealkoR6 and R7 are as defined above; -NR6R7
where R6 and R7 are as defined above; -NR6-C(O-R8 where R6 and R8 are as
defined above; -S02-NR6R7 where R6 and R7 are as defined above;

- NR6- S02- R8 where R6 d R8 are as defined above; -C(O-(CH2)n C(O-R8
where™n = 0 to 2 and is as defined above; (Cl-C8)-alkoxy; optionally
substituted (C6-Clo)-aryloxy; optionally substituted 5- to 6-nenbered

and S ZAFEB2QD - 228 K* optrmRenis B Obst B tednd B B apt oo ©
optionally substituted (C,-Cy)-alkyl;
(C1-Cy)-alkoxy;
10 optionally substituted phenyl;
phenyloxy; or
-O-(CH,)y-phenyl wheren=1,

and
15
R* represents straight-chain or branched (C;-C4)-alkyl or (C,-Ca)-alkenyl
which are optionally mono- or polysubstituted by
hydroxyl;
fluorine, chlorine;
20 cyano;

-C(O)-R® where R’ is as defined above;
-C(O)-NR°®R’ where R® and R’ are as defined above;
NRR” where R® and R’ are as defined above;
-NI«‘f"-C(O)-RS where RS and R® are as defined above;
25 -SO,-NR®R’ where R® and R’ are as defined above;
-NRG-SOZ-RB where R® and R® are as defined above;
-C(0)-(CHyp),-C(O)-R® where n = 0 to 2 and R® is as defined above;
(C1-Ca)-alkoxy;
optionally substituted phenyloxy;
30 optionally substituted 5- to 6-membered heteroaryl having up to

3 heteroatoms from the group consisting of N, O and S selected from



by a 5- to 7-menbered saturated or unsaturated heterocycle having up3 F gyzﬁa
het eroatons fromthe group consisting of N, O and S which for its Tpar
optionally be nono- or polysubstituted by identical or different
substituents fromthe group consistingo,gh_an oxo group (=0); hal ogen;
(C1-C8)-al kyl; nitro; cyano; hydroxyl; ?Cﬁ G o)-aryl; or by

(C1-Cg) - al koxy, where the heterocycle and the heteroaryl ring may each

optionally be fused via two adjacent ri ng atons to opti onalg]y substl tuted
(C6-d 0)- aryl, or Rabe gpeupseensistingsel tusanyl.Rymbictiienyl, fhigzolyl. gxazolyl,

unsat urated et er 0oy ok Seal R Ao o, DEEFATLA R e grow
pol ysubstituted by |(§b¢,@hh1q:3agubgﬁm§gdfﬁr@ﬁgnbr substituents fromthe group
consisting of an oxo ‘group (=0 ; halogen; (Cl-Cg)-alkyl; ni tro cyano;

hydroxyl ; (C6-C10)- darya $-tor7- b;cn(b@nemyuralenmylnsaawate@uhe&ﬁom heyinigomal |y be

fused via two adj acent r| n at o ti onal tut 10) - aryl
or optdonal Iy substi tiQCFIFTEHOBS f°“2:9t¢|%3ﬁ’1?<§/?“s‘sﬁﬂ Fﬁte %‘fvé%rfg g%d
their respective salt dpal dgs., Gyt g(prb hentiedll e ng
conpounds of the geneprcagl rl]%{agr %ﬁ&a?? béllhhg%/\“ihl chptoﬁé ralgl cayts Ril,l R2, R3 and

R4 are as defined beldifferehit RibsttulBts frdm tieSgroup aormisting oR4n oxo @ipA—there Z =
CN, C(O- OC2H5, 4-Br-Co6H4-CO, 4-n-butyl-CoH4- H5, ‘CP&Q-O 2-
C6H5, C(O) - OCH3, C(O)ﬂl@qnezclﬂse@nqaéﬁr&%?thﬂf% Cda%&&g'foxyh Vo004
-229 C6H4-CO, 3-Br (ﬁﬁ"é?a“é" H5C6H4CO 4- CH3- CoH4- CO,

34C|e06H3CO C(O = H R3 =neta-OH R' = -CHZ-Z where Z
= 4- Byg C6Ha- NH- CO, 2- oxo-benzo- pyranyl 3-carbonyl, 4-C-C6HL.-CO,. Rl R2 =
H R3 = Para-O C(0)-CH3; R4 = -CHZ-Z where Z 4CHB--CG44CO H,

2- 0x0- benzopyr anyI 3-wharb ¢y heterocyels andits: hetgroggyilsinggrpy, cackhapligiatiysbe o,
2-CH3-CoH4; R = RZ = CH bt hyl ,
4-Br- CBHI1-CO, (O - féﬁﬁ%“‘a&’bf&&ﬁﬂé &%ﬂé‘ \Qﬁ%&%‘f"a&%@mﬁ% A

= H R-3= para-butoxy; RA - -CH2-Z where Z = 4-C]-C61g, C(O) - OCHBr
C(O)-06H51 CH=CHz, C(O-NH2, H, 4-Br-C6H4-CO, 4-C-C614-CO. - C(O-CC, $S,

Sk

C(O -0 -CHz- CoHxr 2- oxo- benzo- pyr' anyl -3-carbonyl, C(O-NHC6H5, CN, R =
R2 = H R3 = Para-bronp; Ra = -CH2-Z where Z = 4-Br--C6H4- CO,
4-C1-Bi11s-CO C(O-NH, C(O-OCH3, 4-Cl-CHs, 4-Br-CcH - NHCO, R = R2 =
H, R3 = neta-fl ugto; %cgemﬁdzsztd/wﬁﬂ@ngered AaBEat&B 05 ufidturaled) hdwideycle

C(O -0 CH2- C6H5, CN; = ara-chloro; R4 = -CHz-Z where Z =
2-naphthyl , CH3, 4- GlavigHp ©3 hmﬂgmw rom the groupconsnstmg of N, Oand S,

which for its part may optionally be mono- or polysubstituted by

identical or different substituents from the group consisting of an oxo
20 group (=O); fluorine, chlorine; (C,-Ca)-alkyl; nitro; cyano; hydroxyl;

phenyl; or by (C;-Cs)-alkoxy and

which may optionally be fused via two adjacent ring atoms to

optionally substituted phenyl or optionally substituted (Cs-Ce)-

cycloalkyl,
25
and their tautomers and their respective salts, hydrates and alkoxides,
except for the following compounds of the general formula (I), in which the
radicals R!, R% R® and R* are as defined below:
30

. R!= R?’= H; R*= para-OH; R*= -CH;-Z where Z = CN, C(O)-
OC,Hs, 4-Br-CsHy-CO, 4-n-butyl-CsH,-CO, H, CsHs, C(0)-O-CHy-



R =R =H R3 =pars-OCH3i R= -CH2-Z where Z - 2-naphthyl, 01 ﬁ FEB 700
Rz:H RR = neta-NO2; Rd = -CH2-Z where Z - CHS, R1:RZ:H

- ort ho- OCH3; R4:-CHI-ZvvhereZ:4CI-CEH400 R = R =H R3:

ortho chl or o; = -CH2-Z where Z = CZEM C6H5-CO, CH = CH2; Rl =
R2 = H, R3:ortho-iodo; R4 = CHZZV\:hE —C—CHZ 2. The corrpound of

the general formula (1) as clainmed in claiml, characterized in that: R,
R2, R3 are identical or different and i ndependent|ly of one another are 2 3
FEB 2004 -229a sel ecte byrtirfbusylt 4-Cl-
hydr ogen; Hydroxyl ; gfgr{fo%@ st [ tngfh%gfi@g%% Pgaﬁﬂ 2?2E02004

- 230 optionally sgmtc@tﬁgrmfl&ﬂy@OQM—@aHhﬂam-ﬁo OQEGHﬂﬁ.kHy-CO 3,4-
substituted (Cl-Co)-al CH=CH2 where n =1 or 2; fluorine,
chlorine, bromine; ni t@b—CsI-hy@@pC(O)— )-R5; -C(O-NR6R7; -NR 6R7

-NR6-C(O-R8; -0O0CO S02-,NR6R7; d, R8, t
hydrogcg:fan) hydroxyIC( )Bbr-ch%rFaH,ﬁ ﬂwﬁﬁ‘pﬁ:& ’(('ggﬁtg %ﬂrkyéhe%&r @iﬁ%ﬁo =
subst |§ uted (C3-C7)- cyél Oafoﬁ%'.benzg.%%a%yi"k'éé:bu%?lsh' ép&% t%l C6) - al koxy;

. RIsRP=HK;R'= pm—O-C(O)-CH;; = -CH,-Z where Z = 4-CHj-
(35H4—CO,H,2-oxo-benzopyranyl-3-carbonyl, 4-CHs-Cells, CHi 2-
CH;3-CsHa;
. Rl =R = R} = H: R* = -CH;-Z where Z = CH;, CN, 4-Br-G;H,-CO,
10 C(0)-OCHS3, C(0)-OCH;-CsHs, H, C(0)-Cstls, 4-C1-Cotli-CO;

. R! =R? = H: R? = para-butoxy; R* = -CHy"Z where Z = 4-C1-C¢Hs,
C(0)-OCH3, C(0)-CeHs, CH=CHa, C(0)-NH;, H, 4-Br-CsH.-CO, 4-Cl-
CsHa-CO, C(0)-OC:Hs, C(0)-O-CH,-CsHs, 2-oxo-benzopyranyl-3-
carbonyl, C(Q)}-NH-CsHs, CIN:

15 - R' = R? = H: R? = meta-fluoro; R = 'QHrZ where Z = 4-Br-CgHa-CO,
C(0)-NH,, C(0)-0-CHz-CsHs, CN; .
. R! = R? = H; R® = para-chloro; R* = .CH,-Z where Z = CHa, 4-Cl-

CeHs-CO, CsHs-CO;
. R! = R? = H; R® = para-OCH;; R* = -CH;-Z where Z = CHj;
R! = R? = H; R® = meta-NOg; R* = -CH,-Z where Z = CHy;

20 .
T R! = R? = H; R} = ortho-OCHj; R* = -CHz-Z where Z = 4-Cl-
csm-co-
. R' = R? = K; R? = ortho-chloro; R* = -CH,-Z where Z = 4-Cl-

Ce¢H4-CO, CeHs-CO, CH=CH:.

2 4. The compound of the general formula () as claimed in any of claims 1 to 3,
characterized in that
R' RZ R’ are identical or different and independently of one another are
selected from the group of the following substituents:
30

. hydrogen;



optionally substituted phenyl or naphthyl; optionally substituted

phenyl oxy or naphthyl oxy; or -O (CH2)p-phenyl where n =1, 2 or 3, d%%f%ﬁl%&
t he phenyl or naphthyl group may be fused via two adjacent ring atons to
optionally substituted (C4-C7)-cyclo- alkyl, or 2 3 FEB 2004 - 231

R5 represents a 5- to 7-nenbered saturated or unsaturated heterocycle
which for its part may be nono- or polysubstituted by an oxo group (=0);
fluorine, chlorine, bromne; optionally substituted (C-C6)-alkyl; nitro;
cyano; hydroxyl; optionally substittﬂeﬂ§4§ﬁényl or naphthyl; or by
(C1-C6) -al koxy, or R5 represents optionally substituted 5- to 6-nenbered
heteroaryl having up to 3 heteroatons fromthe group consisting of N, O
and S, where the heter t¥&i .and the heteroaryl ring nay each optionally
be fused via two adjaégﬁ rFihg atons to optionally substituted phenyl or
napht hyl or optionallwnaﬁpﬁtituted (Ca-C7)-cycloal kyl, and R6 and R7 are
identical or different and represent hydrogen; optionally substituted
(C1-C6) - al kyl ; opti onaflupresudskyli t ut ed phenyl or naphthyl; or represent
optionally substituted 5- to 6-nmenbered heteroaryl having up to

3- het er oat ons fron1thén§hﬁﬁﬁ consisting of N, O and S 2 3 FEB 2004 -232

5 radicals of the formulae -O-CH,-CH;-OH, -O-CHp-COOH or
-O-CH,-CH=CHj;

fluorine, chlorine or bromine;

10

15

20

30




and or R6 and R7 together with the nitrogen atomto which they are
optionally attached forma 5- to 7-nenbered saturated or unsaturat ed? 3 FEB 2004
het erocycl e having up to 3 heteroatons fromthe group consisting of N, O
and S which for its part may optionallsie nono- or polysubstituted by
identical or different substituents fromthe group consisting of an oxo
group (=O); fluorine, chlorine, bromne;, (Cl-C6)-alkyl; nitro; cyano;
hydroxyl; phenyl or naphthyl; or (Cl-C6)-al koxy, and R5 represents NR6R7
where R6 and R7 are a¥Udefined above; optionally substituted

(C1-Co6)-al kyl; (C1- C63-a| koxy; optionally substituted phenyl or naphthyl;
phenyl oxy or napht hyl (9’)?9?’ or -0 (CH2)o-phenyl where n =1, 2 or 3, 30 R4
represents strai ght - clfgDyOBR orti@OIDER,;( C1- C6) - al kyl or (C2- C6) - al kenyl

whi ch are optionally nmono- or polysubstituted by hydroxyl; 23FEB2004 - 233
fluoro, chloro, brom#¥O)NHyano; -C(0O-R5 where R5 is as defined above;
-C(O -NR6R7 where R6 'R7 are as defined above; -NR6R7 where R6 and R7
are a< defined above;” IMR6- C(O - R8 where R6 and R8 are as defined above;

- S2- NR6R7 where R6 a_@ﬁ{_lav( (818 defi ned above; -NR6-SO2-R8 where R6 and
R8 are as defined above; -8?6??(0-12)A C(O-R8 where n = 0to 2 and R8 is as
defi ned above; (C i-@Bx@)-Kdkyr-Opf{@rEiHy substituted phenyl oxy or
napht hyl oxy; optionally substituted 5- to 6-nenbered heteroaryl having up

to radicals of the formulae
O
L) L) i
o N—CH, "‘”"' or "“”— .
10 Il \_/ 4 O \_/ 0 ¥
and

'N}'I-SOQCH:} or -NH-502C6H5,

15 and

R* represents straight-chain or branched (C,-C4)-alkyl which is optionally
mono- or polysubstituted by
hydroxyl;
20 ' amino;
-C(0)-OCHs;
-C(0)-NH,, -C(0)-HNCH3, -C(0)-HNC;Hs, or -C(O)-HNCeHs;
-NHC(O)NH;, -NHC(O)NHCHj3, -NHC(O)NHC,Hs, -NHC(O)OCH;
or -NHC(O)OC,Hs;
25 -50,-NH;;
-NH-S0,-CHj; or -NH-S0,-C;Hs;
-OCHs;
phenyl, which may be substituted by nitro, cyano, fluorine, methoxy,

difluoromethoxy, methoxycarbonyl or p-tolylsulfonyimethyl;



3 heteroatons fromthe group consisting of N, O and S; optionally 3
substituted phenyl or naphthyl; or by a 5- to 7-nenbered saturated 02' FEB 2004
unsat urated heterocycle having up to 3 heteroatons fromthe group
consisting of N, O and S, which for itg4part may optionally be nono- or

pol ysubstituted by identical or different substituents fromthe group

consi sting of an oxo group ( 0) fluorine, chlorine, brom ne;

(G -C6)-alkyl; nitro; cyano; droxyl en apht.hyl:: Qry.: .
(C-05)-al kgxy,fv\he(rjepywé)tflh@tf&i/ tiﬂngﬂtzl‘fél 'XPBEF@}F!W\;?W%;;?cEt ]
opti ona e fused via two acent rin 0 s e
pﬁenyl ory napht hyl , ¢ 8% (¥ BER%: & g%gmtﬁi bgrbg#éggesa%bﬁr at eddaotlrJ
unsaturated heter ocycg,%t,mwﬁﬂgg§ gm%g%hga@@ SMmetyDmitrdendcidorine;

consisting of N, O an part may optionally be m)no- or
pol ysubstituted by i gesmibsml Wﬂcﬁlrﬁéydieesmbstuubdthytpl@nﬂsoﬁm Tregybup
consisting of an oxo 2 3 FEB 2004 -234 group (=0); fluorine,

chl orisne, brom ne; (CbrC6)-al kyl; nitro; cyano; hydroxyl; phenyl or
napht hyl ; or by (Cl-C6) oxy, and ich may optionally be fused via two
adj acent ring atons téfacﬁ'ﬁh g#’ﬁf Vv&bstitut ed phenyl or naphthyl or
optionally substituted (Ca-CT)- cycl oal kyl, and their tautoners and their
respective salts, hydrates and al koxi des except for the follow ng

conpounds of the genera) forrmula (1), Owhlch The radicals R, R2, R3 and
R4 are as defined below R = Rz = H = para- OH R4z-CHZthereZz
CN, C(O- OC2Hs. 4-Br-C6Ha-CO, 4-n-butyl -CO H C6H5. C(0)-O

CH2- C6H5, C(O) -0OCH3, C(O -0OH, 2-oxo0-begzo-pyranyl- 3-carbonyl,

.4-C -C6144-CO, 3-Br-C6H4- CO, 4- C6Hs- Cc 4- CH3- C6H4- CO,

' 3,4-Cl2-C6H3-CO, C(O-NH?; R = R'=H R3 f‘rreta-(]—l; R4 = -CH2-Z where
4 Br- C6Ha- NH- CO, 2- oxo-benzo-pY yl-3-carbonyl, 4-d-C6lL - CO R = Rz
= Para-O-C(O)-CH3; R4 = -CH2-Z where Z = 4-CH3-C6H4-CO, H,

2 %éobenzopyranyl 3- g@rbonyl (CH2) 3- CH3, 4-Co6H5-C6la, (CH2)4-CH3, CHS,

= R2 R3 =H R4 =-CH2-Z where Z = CH3, CN, 2-napthyl,
4 Br-C6H4- CO, C(O) - OCHS, C(O) - OCH2- C6H5, H, -

R*  represents allyl or 3,3-dimethylallyl,

/Z =

and their tautomers and their respective salts, hydrates and alkoxides,

15 ‘
except for the following compounds of the general formula (D, in which the

radicals Rl, R2, R?and R* are as defined below:

H o R'= R?*=; R’ = para-OH; R*= -CH,-Z where Z = H, C¢lls, C(O)-

20 OCH;, C(0)-NHy;

. R! = R? = H; R® = pare-0-C(0)-CH;; R* = -CHy-Z where Z= H, CHy;

. R'=R’=R’=H:R*=-CH,-Z where Z = CHy, C(0)-OCH3;

. R! = R? = H: R? = meta-fluoro; R* = -CHz-Z where Z = C(0)-NH;

«  R'=R?=H; R®= para-chloro; R* = -CHy-Z where Z = CHs;
25 . R! =R%=H; R® = para-OCH;; R* = -CH,-Z where Z = CHs;

» R!'=R?= H R* = meta-NOs; R*= CH,-Z where Z= CHs.

5. The compound of the general formula () as claimed in any of claims 1 to 4,

characterized in that,




C(O-CoH5i 4-0A-C6H4-CO Rl= R= = H R3 = para-butoxy; R4 = -CH2-Z where Z
= 4-Cd- C6H5, C(O-0OCH3, C(O-C6Hs, CH=CH2, C(O-NH2, H, 4-Br- CoH4- @QF%BZU[}L
4-Cl - C6Ha- CO, C(O-0C2H5i C(O - 0O CH2- CeHs, 2- oxo- benzopyranyl 3- car bony
C(O-NHC6H5, CN, * R = Rz = H R3 pa 3brorm Ra = -CH2-Z where Z = 4-Br-
C6H4- CO, 4-C -CA-CO, C(O-NH2, C(0)- oc?g 4-C -C6H5, 4-Br-C61L-NHCO 2 3
FEB 2004 -235 RL ° R2 -H, R3 = meta fluoro; R4 -CH2-Z where Z = 4-Br-
C6H4-CO, C(O-NH2, C(O-OCH2-C6H5, CN;, Rt = R2 = H, RR = para-chloro; R4 =
-CH2-Z where Z = 2-napthyl, CH5, 4-C-C6Ha-CO C6Hs-CO R =R =H R3 =

para- OCH3; R4 er h ; =

met a- NO2; R4 Cﬂgﬁéﬁ z% ég"i‘“"alc% dﬂ%‘?@h %ﬁ’ ﬂgt%?dg‘tﬁfm 0“%@%?3:

- CHz- Z wher e Z = 4- C'sele@i@ﬁ"ﬁro@ﬁhe%rou &he foflowidg suttituaneschl oro; R4 =

-Ci 42-Z where Z = 4-Cl- C6H4- CO, % CO, CH=CH2; 3. The conpound of the

genera] formula (1) a‘lydrdgan.rred inclaiml or 2, characterized in that:
R2, R3 are identical Iferent and i ndependently of one another are
sel eced from t he nguﬂr%fy 'the follow ng substituents: hydrogen; hydroxyl;
optionally substitut %g C4) -al kyl; optionally substituted phenyl;
optionally substitute 1- C4) - al koxy, O -(CH2) CH=CH2 where n = 1;
fluorine, chlorine;, nhéthexy, cyano; -C(O-NR R2; NR6R7, 30 23 FEB 2004
-23%a -NR6-K(O R, eat® S One Formulae -0-CH,-CH,-OH, -O-CH,-COOH or
-0-CH,-CH=CHy;
10 fluorine or chlorine;
nitro;
cyano;
-C(O)OH or —C(0O)OCHs;
-C(O)NHz;
15 - NHy;
-NH-C(O)CHas;
-0-C(0)-CH; or -O-C(0)-C;Hs;

radicals of the formulae

2 2 K
—§ N N-CH, —F N O or - ;
’ 0

20 ' O

o=

and

~NH-SOZCH3 or ~NH-SOZC5H5,

25 and

R* represents straight-chain or branched (C;-C4)-alkyl which is optionally
mono- or polysubstituted by
hydroxyl;

30 amino,



-S@2-NR R1; and -.NR -SO2R , where: 23 FEE 20 -236 R5 denot es:
hydr ogen; hydroxyl; optionally substituted (O -C4)-al kyl; optionall 2/3 FEB 2004
substituted (C3-C7)-cycloal kyl; optiong]ly substituted (Cl-C4)-al koxy;

optionally substituted phenyl; optional 4 Substituted phenyl oxy; or
-O-(CH2) n phenyl where n =1, where the phenyl group may be fused via two
adj acent ring atons to optlonally substituted (C5-C6)-cycl oal kyl, or RS
represents a 5- to 7- saturated or unsaturated heterocycl e whi ch

for its part may be nONO- OF Bol ysubstituted by an oxo grogﬁ\{é
fluorine, chlorine; omticyndyy cg@l)&ﬂrlmﬂae&(maI-M)HaldryC{OJ &s: cyano:

hydr oxyl; optionally substituted phen or h@?

represents optional | y-NHG§O)NHe.edNEC(O HG%WE&E&%)&%& qu'@ Up to

3 heteroatons fromthe sting of Nb, 0 and S, selected fromthe
o)

group consisting of f&f 2 3 F EB 2004 - 237 thienyl,
t hi azgl yl, oxazol yl, lg&zgﬁﬁ)! yl, tr| azol yl, pyridyl, pyrimdyl and

pyri dazi nyl,
-NH-S0O;-CHj3 or -NH-S0,-C>Hs;
-OCHs',
phenyl;
orntho-nitrophenyl; or
10 a radical of the formula
\_(O
O
N\(
4 j ¢ j ¢ :@ o Q’N‘H
H Hy C H
or
15 RrR* represents allyl,
and their tautomers and their respective salts, hydrates and alkoxides,
except for the following compounds of the general formula (D), in which the
20 radicals R', R?, R? and R* are as defined below:
. R! = R? = H; R® = para-OH; R* = -CHx-Z where Z = H. G¢ls, C(O)-
OCHj;, C(O)-NH;
. R! =R? = H; R® = para-0-C(0)-CHj; R® = -CHz-Z where Z = H, CHj;
25 e  R'=R*=H;R’=H;R"'=-CH;-Z where Z = CH;, C(0)-OCHy;

e  R'=R%=H:R® = meta-fluoro; R* = -CHy-Z where Z = C(0)-NHz;
. R!=R*=H; R® = para-chloro; R* = -CH;-Z where Z = CH3;
e  R!'=R}*=H;R’=para-OCHs; R* = -CH,-Z where Z = CHj;



and where the heterocycle and the heteroaryl ring may each optional

fused via two adjacent ring atons to optionally substituted phenyl d¥3FEBZML
optionally substituted (C5-C6)-cycloalkyl, R6 and R7 are identical or
different and represent hydrogen; opti-@askly substituted (Cl-C4)-al kyl;
optionally substituted phenyl; or represent optionally substituted 5- to

6- menbered heteroaryl having up to 3 heteroatons fronlthe group consi sting

of N, 0 and S sglect om _gro ngk st f fu pyrrol yl,
thienyl, thiazolyl, jgzo& ﬁ g:ﬁ}ﬁﬁ rr a§8'19%0 h‘ﬁ? . "pyrim dyl
and pyridazinyl, or R6 and R7 toget her with the nitrogen atomto whi ch t hey
are optionally attached forma 5- to 7-nenbered saturated or unsaturated
het er ocycl e 6havi @y prgsessofod prepasng shoemnpounds Of theggenenal farmabd ) angamded\, O
and S which for i.ts part na g{oﬁei onally be nono- or polysubstituted by

i dentical or diff2f&n? ‘gﬁ‘l’)‘gﬁ nts fromthe group consisting of an oxo
group -0); fluorine, chlorine; (Cl-C4)-alkyl; nitro; cyano; 23 Fi.62004
-238 hydroxyl; phenyl; or (Cl-C4)-alkoxy, and and R8 represents NR6R7
where R6 and R7 aharacsrigef innhat: above; optionally substituted (C

i-C4)-al kyl; (C1-CA4)-al koxy; optionally substituted phenyl; phenyloxy; or
-O (CH2)"-phenyl where n = 1, R4 represents straight-chain or branched

(C1-A4)-al kyl or enyl i e optionally nono- or
pol ysubsti t ut ed bégﬁ '%43 3 ﬁe g%’qe%ﬁ?@?a@[@l orine; cyano;

RA S
R®
N | o CN o
Zh_ _H '
10 H,N N S
in which the radicals R', R? and R are as defined above,
are reacted with compounds of the general formula (III}
15
R-X (D,
in which R* is as defined above
20 and

X represents a nucleofugic group (preferably halogen, in particular chlorine,

bromine or iodine, or mesylate, tosylate, triflate or 1-imidazolyl),

25 in inert solvents, if appropriate in the presence of a base.



-C(O-R5 where R5 is as defined above; -C(O-NR6R7 where R6 and k' reFEggﬂm
defi ned above; -NR6R7 where R6 and R7 are as defined above; -NR6- é)
where R6 and R8 are as defined above; -SO2-NR6R7 where R6 and R7 are as
defined above; -NR6-SO2-R8 where R6 an@4&#8 are as defined above;
-C(O-(CH2)a-C(O-R8 where n = 0to 2 and R8 is as defined above;

(Cl1-C4) - al koxy; optionally substituted phenyl oxy; -optionally substituted

5- to 6-ne red t vk hayi er fr th ou
consi sting of N DapesstyroBitey Snt SomboIfe of Echenelap okt w
consi sting of furciipled ipyhy 6f ¥laimd Nit€5th thé &is@&ﬁ:it)ihih@%éhéfﬂl)fbnmulﬁ(ﬂ%Z0| yl,
triazolyl, pyridyl, pyrimdyl and pyridazinyl; optionally substituted
phenyl ; or by a 3Fadicd R/ -hestheomeanisgelir at ed or unsaturated heterocycle
having up to 3 heteroatons fromthe group consisting of N, 0 and S which
for its part may optionally be nono- or polysubstituted by identical or

di ffergnt substit ts h I 4P ks S LNIRG- ai¥ oxqQroy _Fﬁfé@)?;
fluori %e, chl ori r?qe@’( Cslufb%:%?légl %/)? mﬁi trrg‘g?ﬂéyalr?g? (ﬁ%?&yl@pgﬁg . or’ by

(C 1- C4) - al koxy, -WR&SOLRE heterocycl e and the heteroaryl ring may each
optionally be fused via two adjacent rings atons to optionally substituted

phenyl , or R4 represents a 5- to 7-nenbered saturated or unsaturated
het er ocycl e havi . b g§™0, i p consisting of N, O
and S, which for‘ﬂ%tr%l@lggfg%lgar]rgg ’%t?@ﬁ?ysﬁg‘%ﬁnﬁéﬁggag# pol ysubstituted by

identical or different substituents fromthe group consisting of an oxo
group (=0O; fluorine, chlorine; (Cl-C4)-alkyl; nitro; cyano; hydroxyl;
pheny!10 or by (cCrhuastegradinghalnd whi ch’ may optionally be fused via two
adj acent ring atons to optionally substituted phenyl or optionally
substituted (C5-C6)- cycloalkyl, and their tautonmers and their respective
salts, hydrates anidany Wbﬁiﬁﬁour@é&ﬁﬂhef@bvé lrendrall fopmiuROIDOATD Qudvted @itht he
general fornula %1% in which the radicals R, R2, R3 and R4 are as
defined bel ow  Ribremgethylappingp giveHegompourds of theggnepal fprapda @V3 CN, (O -
OC2H5, 4-Br-C6H4- CO, 4-n- butyI-C6I—l4ﬁ1CO, ngl, CéHs, C(O-OCH2 2 3 FEB 7004
- 240

H3

NC CN

?\/NHZ

which are then reacted with compounds of the general formula

= (V)
N
H,NT N

15

R-Y (V),
20 in which

R®  has the meaning -C(0)-R®, -C(0)-O-R?, -C(O)-NR°R’, -SO,-R® where
R® is as defined above

25 and



CeéHs, C(O OCH3, x0- benzo-p 3-carbonyl, 4-Cl- Co6H4- %FEBZU[“’
3-Br-C6l-4-CO 4-C6H5-C -CO, 4-CH3-C6. Hs- CO, 4- C Z- C6H3- CO, C(0) - NH2
R=R2=H R3 =neta X = -CH2-Z where Z 4-Br-C61-s-NH CO,
2- 0X0- benzo- pyranyl - 3-car bonyl, 4-d - -

para-0-C(O-CH3; R - CHZZV\,hereZ 4- CH3-

R
C6H4- CO, H, 2- oxo- benzopyranyl 3-carbonyl, 4-C6H5- CH3, 2- CH3-CoH4; R
- R =R3 =H CN, 14c

- H4- CQO, 0) - OCH3,
4O - 0p- ootb, 1, BPReButes Sefeolia uppPpter %@‘ S RS,
R4 = - CHz-Z where Z —c}ﬂoﬂe,cﬁ'dhﬁne &(@du@'& nﬁ@ﬂhtecﬁb@latme & @ - NH2,
H, 4-Br-C6H4- CO, 4-Cl- C&IL-CO, C(0)-O0X2H5i C(O) - O CH2-'CB
2- 0X0- benzopyr anyl - 3-ingidazedylyl , C(O-NH-C6H5, CN, R = R - Hi . R3 =
met a- quoro R -CHz-Z where Z 4-Br-C61-14-CO, C(O-NH2, C(O -0 0712-C6Hs,

<
1=
Q
>
=
1

r
:R2:H;R3:

CN; . R = H R3:parachloro R4 = -CH2-Z where Z = CH3, 4-Cl1-

CGH4%) CGHSCQ, = H R3 = para-OCH3; R4 = -CH2-Z where Z = CH3;
= H, RS-mataNOZ R4 = -CH?-Z where Z =CH3; . R = R2=H R3

ort ho- OCH3; Ra _CH2-Z where Z = 4-O - C6H4-CO, R = RZ = H R3 =

oed--io-chloro; R4 = -CH2-Z where,Z 4-Cl- C6H4-CO C6H5-CO, CH-CH2. 4. The
conpound of the Bener%“h%m%fl“ag&) as clainmed in any of clains 1
characterized in that R, R2, R3 are identical or different and

i ndependently of one anot her are selected fromthe group of the follow ng
substituents: hysidgen; 2 3 FE B 2004 -240a hydroxyl; nethyl; tri

fl uoriJOrret hyl;  nmethoxy; radicals of the formulae -0 CH2- CH2- OH,

Y represents the group O=C=N-,
in inert solvents, if appropriate in the presence of a base.

15 8. A compound of the general formula (I)

NC CN .

H,N

characterized in that:

20 R', R% R’ are identical or different and independently of one another are
selected from the group of the following substituents:
hydrogen;
hydroxyl;
optionally substituted (C,-Cs)-alkyl;
25 optionally substituted (Cs-Cjo)-aryl;
optionally substituted (C;-Cg)-alkoxy;
_O<(CHy),-CH=CH, whete n =0, 1 or 2;



-O CH2- CH=CH2; fluorine, chlorine or brom ne; -O CH2-000H or 23FEBZ(;)051FEH 200
-241 and nitro; cyano; -C(OOCH o or -C(OOCH3; -C(ONH2; -NHz;
-NH-C(O-CH3; -OC(O-CH3 or -OC(O-C2H5; radicals of the fornulae -0O
L/INNCH3 -~-~/O0 11 or -S-N 0O and - NH2$8R2CH3 or - NH SO2C6H5, R4
represents straight-chain or branched (G -C4)-al kyl which is optionally
nono- or pol ysubstituted by hydroxyl; amno; -C(O-0CH3; -C(O -NH2i
-C(O-HNCH3, -C(O -HN 2:0r - C(O -HNC6HS; - NHC(O) NH2, - NHC( O) NHCH3,
- NHC( O) NHC2H5, - NHC( O " or -NHC(O) OC2H5; -S02-NH2, -NH SO2-CH3 or
- NH- S02- C2H5; - OCH3; nith@nyl, which nmay be substituted by nitro, cyano,
fluorine, nmethoxy, difluoronethoxy, nethoxycarbonyl or

p-tol yl sul fonyl et hyl fY¥®E-EB2004 - 242 pyridyl, furyl, imdazolyl,
benzi m dazol yl or thi aégba)?[hs which may in each case be nono- or

di substituted by identi or different substituents fromthe group
consi s§i ng of nethyl, Q@) NR&RY chlorine; oxadiazolyl which may be
substituted by phenyl I(\)i{{"RnFt hoxyphenyl ; or a radical of the formula

-NRS-C(0)-R®%;
-0-C(0)-R%;

-S0,-NR®R”: and
10 -NR®-SO,RE,

where:

R’ denotes:

15 hydrogen;
hydroxyl;
optionally substituted (C;-Cs)-alkyl;
optionally substituted (C5-C4)-cycloalkyl;
optionaily substituted (C;-Csg)-alkoxy;

20 optionally substituted (C¢-C,¢)-aryl;
optionally substituted (Cs-C)g)-aryloxy; or
-O-(CHy),-[(Cs-Cyp)-aryl] wheren=1, 2 or 3,

where the (Cs-Cip)-aryl group may be fused via two adjacent
25 ring atoms to optionally substituted (C4-Cq)-cycloalkyl,

or

R® represents a 5- to 7-membered saturated or unsaturated
30 heterocycle which for its part may be mono- or polysubstituted
by
an oxo group (=0);



or Rrepresents allyl or 3,3-dinethylallyl, and their tautoners and th&FEB 2004
respective salts, hydrates and al koxi des, except for the follow ng
conpounds of "the general” forrmula (1), in which the radicals R, R2, R3 and
R are as defined beloww R = R2 = H R3g= Para-OH R ' = -CH2-Z where Z
H C6H5, C(0)- OCH3, C(O-NH2; R = = H R3 =para-OC(O-CH3i R
-CH2-Z where Z = H, CH3; R = RR =R3 =H Ra=-CH2-Z where Z = CH3,
C(0)-OCCH3; R = RZ=H R3 = neta-fluoro; R4 = -CH2-Z where Z = C(0) - NH2;
RL = R2 = H R3 = paw chl drdegenCH2-Z where Z = CH3; R = R2 = H R3 =

para-OCH3; R -CH2-Z where = meta-N02; R4 =
-CH2-Z where Z = CH3_ 5. ‘086‘%6‘{}%??“6?{%(&2‘383%&4 ‘al formula (1) as clained
in any of claims 1 to 4, mfgracterized in that, 2 3 FEB 2006 - 243

and Rl, R2, R3 are identical or different and |ndependently of one anot her
are sel ect ed fromthe grom;qano;f the foll ow ng substituents: hydrogen;
hydroxyl ; nmethyl; nethoxy; dicals of the fornulae - O CH2- CH2- OH,

- O CH2 COCH or -OCHZ-CI—H@FEQ iuorine or chlorine; nitro; cyano;
-C(O™H or -C(OOCH3; -C H- (. ;7 -0 CO-CH3 or

-0 C(O-C2H5; radicals ogé}ﬁéalf%?uryéﬁa% n@!\%'gf?ygé?c} ~/NCH3 , -O O or
and --NH SQ2CH3 or - NH SO02§6¢d5Cfiblkeqyr esent s strai ght-chain or branched
(Cl-4)-al kyl which is optionally

or
10
R’ represents optionally substituted 5- to 6-membered heteroaryl
having up to 3 heteroatoms from the group consisting of N, O

and S,

15 where the heterocycle and the heteroaryl ring may each
optionally be fused via two adjacent ring atoms to optionally
substituted (C¢-Cjp)-aryl or optionally substituted (Cs-C7)-
cycloalkyl,

20 and

R® and R’ are identical or different and represent
hydrogen;
optionally substituted (C;-Cs)-alkyl;
25 optionally substituted (Cs-Ci0)-aryl; or
represent optionally substituted 5- to 6-membered heteroaryl
having up to 3 heteroatoms from the group consisting of N, O

and S

30 or



nono- or pol ysubstituted by hydroxyl; anino; 23FES2U4 -244 - C(O) - DIHEH 200
-C(O-NH2, -C(O-HNCH3, -C(O-HNC2H5, or -C(O-1 NC6Hs; -NpIC(O NHz,

- NHC( O) NHCH3, - NHC(O) NHC2H5, -NHC(O) OCH3' or -NHC(O OC2HS; - S02- NH2;

-NH- SQ2-CH3 or -NH-SOz-C 5; -OCH3; pheqyl; ortho-rdtrophenyl; or a

radi cal of the formula N H H3C or represents allyl, or and their
tautoners and their respective salts, hydrates and al kaxi des, except for

the foll owi ng conpounds of .the general formula (1), in which the radl cal s
R, R2, R3 and R4 ar & and Bétogether pathotie nitregen afgm 1o whichshey 358 optienallyr, =

Para.0- Q0GB Ra < - DRI 3 3 1¢ T eipbereppauieg o wniiaied o,
-CHz Z where Z = O -11, Wh R&)%I-htaatnﬂemnilmer
-CH2Z where Z = C(0) - NHZE&Q)O ang EF = pear aagbl or o; grong Z

where Z = CH3; R = —cwsmﬂﬁgzofd‘drélw-@ wlmhion Hpag mmepehcmaﬂyd;qs 2 3
FEB 7004 -245 R = R2

proceds for preparing thB’OEBrTﬁBLPHg‘é ﬁﬁ‘m?‘ﬁg b@'e#&?%?%fo&dr‘rﬁh’&m( F'j%sggugé?al ned

inany of clains | to 5, dASHtihdof hat : conpounds of the general
formula (1) in which't H rad Lﬁ; ]£ and R3 are as defined above,

are reacted wth conpoundsood gidnp (g@r),eral formula (111)

halogen;
(Cy1-Ce)-alkyl;

10 nitro;
cyano;
hydroxyl;
(C6*CIO)'3:1')'1; or
(C,-Cg)-alkoxy,

15
and
R® represents hydroxyl;
NRSR” where R® and R are as defined above;
20 optionally substituted (Cy-Cg)-alkyl;
(C1-Cg)-alkoxy;
optionally substituted (Cs-Cio)-aryl;
(Cg-Cio)-aryloxy; or
-0O-(CHy)o-[(C6-Cro)-aryl] wheren=1,2or 3,
25
and
R* represents straight-chain or branched (C;-Cg)-alkyl or (C2-Cs)-alkenyl
which are optionally mono- or polysubstituted by
30 hydroxyl;

halogen;

cyano,



R4-X (1), in which R4 is as defined above and X represents a nucl EPELF@P%M
group (preferably halogen, in particular chlorine, bromne or iodine, or "™
mesyl ate, tosylate, triflate or 1-imdazolyl), in inert solvents, if
appropriate in the presence of a base. FEB2004 -246 7. The process for
preparing the conpounds of the general “fornmula (1) as clainmed in any of
clains 1 to 5in the case that in the general fornmula (1) the radical R4
has t he nmeani ng of al kyl, §ubstitﬁtﬂed by the radicals -NR6-C(O) - Ra,
-NR6- C(O) - NR6R7, - NRE(QER- mhere R Nisizs diaiingd ahowet hen reacted with conmpounds

of the general formnul =¥ eV, 1.ch RO t.he neaning -C(O) - RS,
-C(O-0Ra, -C(O)-NRGE&Q%— &eﬁz‘éﬁ%ﬁpgﬁ@r&e&aﬁ%ﬁé% above where the
radi cal s R6, R7 and RRp#Re wasrdes ijaa’ abay Gefinddi®bagt erized in that:
initially the conpounds of the above general formula (lI1) are reacted with

2- br onoet hyl ani ne t o HRFCEIHRwhpoRided B ardas dpfimed aboveor nul a (1)  and
23FEB2004 -247 Y represents, g nuclepfugie gro ferably hal ogen, in
parti dul ar chlori ne,‘SQrZM(T’?e wierg Bdi“h‘gi,l Bi%ar?ggf).f’g{%’,ov?osyl ate, triflate or
1- imdazolyl, or elsgR%hags R agrﬂ, resents the group
O=C=N-, 1 in inert som(gz,ﬁi wgrp?pr oprdlrtgt%gfsn t gdépégegnce of a base. 8.
A conmpound of the geneyel-(CHsNOG)R®)winhanacd exd zeiRY is as defined Move;R2, R3
are identical or different and i ndependently of one another are selected
fromthe group of theChdld-elkiony substituents: hydrogen; hydroxyl;

optionally substi tutedﬁ%c = C8) - al kvl - tionally substituted (Co-Clo)-aryl;
optionally substitute® E%'Mi%%"-si‘r’%ﬁ?%“) Ry

10 optionally substituted 5- to 6-membered heteroaryl having up to

3 heteroatoms from the group consisting of N, O and §;

optionally substituted (Ce-Co)-aryl; or

by a 5- to 7—me-mbered saturated or unsaturated heterocycle having up

to 3 heteroatoms from the group consisting of N, O and S which for its
15 part may optionally be mono- or polysubstituted by identical or

different substituents from the group consisting of an oxo group (=0);

halogen; (C;-Cg)-alkyl; nitro; cyano; hydroxyl; (C¢-Co)-aryl; or by

(C;-Cg)-alkoxy,

20 where the heterocycle and the heteroaryl ring may each optionally be

fused via two adjacent ring atoms to optionally substituted {Cs-Cio)-

aryl,

or

25

R represents a S5- to 7-membered saturated or unsaturated heterocycle

having up to 3 heteroatoms from the group consisting of N, Oand S,

which for its part may optionally be mono- or polysubstituted by

identical or different substituents from the group consisting of an oxo

30 group (=0); halogen; (C,-Cs)-alkyl; nitro; cyano; hydroxyl; (Cs-Cio)-
aryl; or by (C;-Cg)-alkoxy, and



-O (CH2) n-CH=CH2 where n = 0, 1 or 2; 23FEB2004 -248 hal ogen; i tEo;2004
cyano; -C(O-R5 -C(O-NR6R7; -NR 6R7; -NR6-C(O-R8; -0OCO-Rs;

-S2- NR6R7; and - NR6- SO2RB, where: R5 denotes: hydrogen; hydroxyl;
optionally substituted (C, -C8)-al kyl; optjonally substituted

(C3-C7)-cycloal kyl; optionally substituted (C,-C8)-al koxy; optionally
substituted (C6-Clo)-aryl; optionally substi tuted (C6-C o)-aryl oxy; or
-O(CHZ)n-[(CG-Clo)-a% wher e I’L P Cf) where the (C6-C 0)-aryl

group may be fused vi M é’é’@ﬂ’i‘al ¥ ibRigiusebRta (tyoogeiassi TIPS sABws | Put ed

C4-C7) - | oal kyl
l(Jnsat uz afgg C)ﬁet gr ocycPBénvai] p{"i]%?gtlﬂtl t@ﬁ?.lﬁ %ypgé@(ﬁn%ﬁ _sﬁ@%tﬂ%tgﬁsgﬁ-% _i tuted

by an oxo group (=0 ; c?d&&BA004 - 249 or hal ogen; optionally
substituted (Cl-Cs)-alkyl; nitro;

5 and their tautomers and their respective salts, hydrates and alkoxides,
for the prophylaxis and/or treatment of disorders.

9. The compound of the general formula (I) as claimed in claim 8§,
10

characterized in that:

R!, R? R? are identi;:al or different and independently of one another are
selected from the group of the following substituents:
15 hydrogen;
hydroxyl;
optionally substituted (C;-Cg)-alkyl;
optionally substituted phenyl or naphthyl;
optionally substituted (C;-Cs)-alkoxy;
20 -0-(CH3),-CH=CH; where n =1 or 2;
fluorine, chlorine, bromine;
nitro;
cyano;
-C(0)-R%;
25 -C(0)-NR°R’;
NR°R’:
-NR°-C(O)-R%;
-0-C(0O)-R®;
-S0,-NR°R’; and
30 -NR®-SO.R?,

where:



cyano; hydroxyl; optionally substituted (C6-ClO)-aryl; or by 2 3 FEB 2004
(Cl-Cs)-al koxy, R5 represents optionally substituted 5- to 6-nenbered

het eroaryl having up to 3 heteroatonms fromthe group consisting of N, O
and S, and where the heterocycle and thesheteroaryl ring may each
optionally be fused via two adjacent ring atons to optionally substituted
(C6-Go)-aryl or optionally substituted (C4-C7)- cycloal kyl, R6 and R7 are
identical or different and represent hydrogen; optionally substituted
(Cl-Cs)-alkyl; optionally substituted (C6-ClO-aryl; or represent

optional ly substitute®’- tgenfegrenbered heteroaryl having up to 3

het eroatons fromthe group consisting of N, O and S 30 or 2 3 FEB 2D04 -250
R6 and R7 together with thdydfagesgen atomto which they are optionally
attached forma 5- to 7-ne ﬁred saturated or unsaturated heterocycle
having up to 3 heteroatons l’he group consisting of N, O and S which
for itg part may optional | v,pR8nalRPRBstitdfedROl XSHRRYY; t ut ed by identical or
different substituents fromthe group consisting of an oxo group (=0 ;

hal ogen; (Cl-Cg)-al kyl; nioptionaltysubstjtutedy@eCaycycloglegs C10) - aryl ; or
(C1-C8) - al koxy, and represents hydroxyl,; NR6R7 where R6 and R7 are as
defined above; optionall y@ﬂB@l%%‘gg&“%ﬂg sraAkRY::  (C1- Cg) - al koxy:

optionally substituted (Coyf#g)aR/slbstituted phenyl or naphthyl;
optionally substituted phenyloxy or naphthyloxy; or
10 -O-(CHz),-phenyl wheren=1,2 or 3,

where the pheny! or naphthyl group may be fused via two

adjacent ring atoms to optionally substituted (Cs-Cy)-cyclo-

alkyl,
15

or

R’ represents a 5- to 7-membered saturated or unsaturated

heterocycle which for its part may be mono- or polysubstituted
20 by

an oxo group (=0);

fluorine, chlorine, bromine;

optionally substituted (C;-Cs)-alkyl;

nitro;
25 cyano;

hydroxyl;

optionally substituted phenyl or naphthyl; or
by (C;-Cg)-alkoxy,

30 or




(C6-CLl0)-aryl oxy; or -O (CH2)Il [(CB-Cto)-aryl] where n = 1, 2 or 3, &hdtd 200
R4 represents straight-chain or branched (Cl-Ca)-al kyl or (C2-Ca)-al kenyl

whi ch are optionally nmono- or polysubstituted by hydroxyl; hal ogen;

cyano; 23FERPI -251 -C(O-R5 whereydgs i s as defined above;

-C(O-NR6R7 where R6 and R7 are as defined above; -NR6R7 where R6 and R7
are as defined above; -NR6-C(O-R5 where R6 and R$ are as defined above;

-S02- NR6R7 where R6 a R7 are as defined abaove;. _- NR6- SO2- R8 ere R6 and
R8 are as defined abo gj; R@(%?@téﬁﬂé‘?ﬂeﬂ& ﬁ%-s%'t%é'r E’Rg"le%bet‘%d elranks i s
as defined above; cl - - : i j =C' regl oxy:
optionally substi tu'g ed g)?%}lgﬁéﬁ%gﬁ{g??ﬁ%{)é%{é%ﬁéh%ﬁﬁgoﬁﬁng&fﬁ 9 Y

het eroatons fromthe groupamb®sisting of N, O and S; optionally substituted
(C6-Co)-aryl; or by a 5- to 7-nmenbered saturated or unsaturated
het erocycl e having up to 3 heteroatons fromthe group consisting of N, O

and S which for its part rrgglie;) tci %ré%lfr(lg%’cgeaggn&é Béte%glg?fzﬁﬁgéﬁ%fteeaghby

identital or different sub nt's mt he group con an oxo
group (=0 ; halogen; (Cl-ghionallkWe: fubdd via; twoyafenhYidg Qxoths td 6Btiddafly - ar y! ;
or by (Cl-GCs)-al koxy, where the heterocycle and the heteroaryl ring may
each optionally be fused sibstitesl phigred emtnaphthyl ar eptionalyopubistivedd (Cy-
substituted (C6-Clo)- aryl,, or l?4 represents a 5- to 7-nmenbered saturated
or unsaturated heterocycl eCRIHRY Yy to 3 heteroatons from the group
consisting of N, O and S, which for its part may optionally be nono- or
pol ysubstituted by identical or different substituents fromthe group
consi $0i ng of an oxo gmdup (=0); hal ogen; (Cl-Cg)-alkyl; nitro; cyano;
hydroxyl; (C6-Clo)- aryl; or by (C 1l -Cg)-alkoxy, and 2 3 F E B 2004 -252
whi ch may optionally be fused via two adjacent ring atons to

R® and R” are identical or different and represent
hydrogén;
optionally substituted (C;-Ce)-alkyl;
15 optionally substituted phenyl or naphthyl; or
represent optionally substituted 5- to 6-membered heteroaryl
having up to 3 heteroatoms from the group consisting of N, O

and S

20 or

R® and R together with the nitrogen atom to which they are optionally
attached form a 5- to 7-membered saturated or unsaturated
heterocycle having up to 3 heteroatoms from the group

25 consisting of N, O and S which for its part may optionally be
mono- or polysubstituted by identical or different substituents
from the group consisting of
an oxo group (=0);
fluorine, chlorine, bromine;

30 (Cy-Ce)-alkyl;
nitro;

cyano;



optionally substituted (C6-Clo)-aryl or optionally substituted (C4-C7)235EEE 2004
cycl oal kyl and their tautoners and their respective salts, hydrates
and al koxi des, for the prophylaxis and/or treatnment of disorders. 9. The
conpound of the general fornula (1) as.#4sined in claim8, characterized
inthat: R, R2, R3 are identical or different and independently of one
another are selected fromthe group of the foll ow ng substituents:
hydr ogen; hydroxyl; opt'ho allly substituted (Cl-C6)-alkyl; optionally
substituted phenyl or napRYH9¥Y5 optional |y substituted (Cl-C8)-al koxy;
-0 (CH2) n-CH=CH2 where n = . uygrine, chlorine, bromne; nitro;
cyano; -C(O -Rs; -C(O)-R'%’l—y{%r%-pﬁgﬂ’k . -NR6-C(O-R8; -OC(O-RS;
- S02- NR6R7; and - NR6- SO2[8,-Cyfhekexy, 2 3 FEB 2004 -253 RS denotes:
hydrogen; hydroxyl; optionally substituted (Cl-C6)-al kyl; optionally
substituted (C3-C7)-cycloal kyl; optionally substituted (C3-C6)-al koxy;
optionally substituted phenyl or naphthyl; optionally substituted
phenyl0xy or napht hyl 5'955; or -0 (CH2)n-phenyl where n = 1, 2 or 3, where
t he phenyl or naphthyl group may be fused via two adjacent ring atons to
optionally substituted (C4-C7)-cyclo- _al kyl,

R® represents NR°R” where R® and R are as defined above;

optionally substituted (C,-Ce)-alkyl;
(C,-Cg)-alkoxy;

10 optionally substituted phenyl or naphthyl;
phenyloxy or naphthyloxy; or
-O-(CHy),-phenyl wheren =1, 2 or 3,

and
15
R* represents straight-chain or branched (C,-Ce)-alkyl or (Cz-Cs)-alkenyl
which are optionally mono- or polysubstituted by
hydroxyl;
fluoro, chloro, bromine;
20 cyano;

-C(O)—Rs where R’ is as defined above:
-C(O)-NR°R” where R® and R’ are as defined above;
-NR®R” where R® and R’ are as defined above;
-NRS-C(0)-R® where R® and R® are as defined above;

25 -SO,-NRR’ where R® and R’ are as defined above;
-NR®-S0,-R® where R® and R® are as defined above;
-C(0)-(CH,),-C(0)-R® where n = 0 to 2 and R? is as defined above;
(Cy-Cg)-alkoxy;
optionally substituted phenyloxy or naphthyloxy;

30 optionally substituted 5- to 6-membered heteroaryl having up to
3 heteroatoms from the group consisting of N, O and S;

optionally substituted pheny! or naphthyl; or



or R5 represents a 5- to 7-nenbered saturated or unsaturated het erzojcch @UL
which for its part may be nono- or polysubstituted by an oxo group (=0);

fluorine, chlorine, bromne; optionally substituted (C-C6)-alkyl; nitro;
cyano; hydroxyl; optionally substitutgg phenyl or naphthyl; or by
(C1-C6) - al koxy, or 2 3 FED 20@ - 254 R5 represents optionally

substituted 5- to 6-nenbered heteroaryl having up to 3 heteroatons from
the group consisting of N, O and S, where the heterocycle and the
heteroaryl ring may eB¥AJ-4pfimamaperyd privrairdeRr upsatupales %ﬂ?raem ha¥ipguRt ons
to optionally substi . L u it ed
(C4- C7)-cycloal kyl, gﬁ%E%Bﬁgﬁ)gﬂﬁgéjr@é%g%ﬁ{:?g{mgg%?Pfq%aIrag%tg’ gﬁiﬁhrfggresent
hydrogen; optional |y gsibakirhay egtidfallyGs) nanlsy lor pobptibsitattd bysidestidal ot ed
phenyl or naphthyl; or represent optionally substituted 5- to 6-nenbered
het eroaryl havi ng updifisrent pehstifusatsoliem theBIOURSORYHINE fmsxorgragp GION, 0

and S or R6 and R7 together with the nitro tamto.which th \

opt i orél ly attached F8YHi% %—1011155’ gzr%ér@[gﬁi’tag(ryé’t ggromcy&ﬁg,aﬁ ﬁ?@% gld

het er ocycl e havi ng uppﬁéﬁyﬁoh%ﬁ{}@ﬁt&?g?(Cg@@-ﬁjmgxgr oup consisting of N, O
y be

and S which for its part nmay Optiona nono- or pol ysubstituted by
identical or different substituents fromthe group consisting of an oxo

group (=0); where the heterocycle and the heteroaryl ring may each optionally be
fused via two adjacent ring atoms to optionally substituted phenyl or

10 naphthyl,
or

R represents a 5- to 7-membered saturated or unsaturated heterocycle

15 having up to 3 heteroatoms from the group consisting of N, O and S,
which for its part may optionally be mono- or polysubstituted by
identical or different substituents from the group consisting of an oxo
group (=0); fluorine, chlorine, bromine; (C;-Cs)-alkyl; nitro; cyano;
hydroxyl; phenyl or naphthyl; or by (C;-Ce)-alkoxy and

20 which may optionally be fused via two adjacent ring atoms to
optionally substituted phenyl or naphthyl or optionally substituted (C4-
Cy)-cycloalkyl,

and their tautomers and their respective salts, hydrates and alkoxides,
25
for the prophylaxis and/or treatment of disorders.

10.  The compound of the general formula (I) as claimed in claim 8 or 9,

30 characterized in that:



fluorine, chlorine, bromne; (Cl-C8)-alkyl; nitro; cyano; 23FEB2004 3 bEB 2004
hydr oxyl ; phenyl or naphthyl; or (Cl1-C6)-al koxy, and R8 represents
NR6R7 where R6 and R7 are as defined above; optionally substituted
(C1-Co6)-al kyl; (C1-C6)-al koxy; optiona3d- substituted phenyl or naphthyl;
phenyl oxy or naphthyl oxy; or -O (CH2)p phenyl where n =1, 2 or 3, and R 4
represents straight-chain or branched (Cl-C6)-al kyl or (C2- 06) al kenyl

whi ch are optionglil u Yy hl or o,
brom ne; cyanonﬁ C%C)) Rgr \Aﬁdyengg%é ‘Bffgg&gtea I%&’qu@ﬁ&’én% $f ‘a %ﬁ%ﬁgv\here
R6 and R7 are as defi agsttatbumithe glinpl thhfollowhfe sabstitintar e as def i ned
above; -NR6-C(O-R8 where R6 and R8 are as defined above; -S02-NR6R7

where R6 and R7 are abydfegdmed above; -NR6-S02-R8 where R6 and R8 are as
defi ned above; C(O))E}EH A-C(O-R8 where n = 0to 2 and R8 is as defined
above; (C1-C(,)-al kol tional ly substituted phenyl oxy or naphthyl oxy;

optionally substitut egptﬁman?mﬁjsqﬁﬂgp(@ldcbeg]gﬁoaryl having up to 3

het eroat ons fromthe group tonsisting o 0 and S; optionally substituted
phenyl or naphthyl; ooptﬁﬁlEEBE’ﬁlﬁﬁtutelﬂﬁlﬁenyl by a 5- to 7-nenbered saturated

or unsaturated heterocycle having u eteroatons fromthe group
consisting of N, 0 an S’“%P'&?“?‘B?CP(CI 4)- an?oxy,

-O-(CH;),-CH=CH, where n = 1;

fluorine, chlorine;

10 nitro;
cyano;
-C(O)-R;
-C(O)-NR°R;’
-NRR’;

15 -NR®-C(O)-R";
-0-C(0)-R%;
-S0,-NR®R’; and
-NR%-SO;R?,

20 where:

R® denotes:
hydrogen;
hydroxyl;

25 optionally substituted (C,-Ca)-alkyl;
optionally substituted (Cs-Cy)-cycloalkyl;
optionally substituted (C,-C4)-alkoxy;
optionally substituted phenyl;
optionally substituted phenyloxy; or

30 -0O-(CHy),-phenyl wheren=1,



its part may optionally be nono- or pol ysubstituted by identical or 25 FEB 2004
different substituents fromthe group consisting of an oxo group (=0;
fluorine, chlorine, bromne; (Cl-C6)-alkyl; nitro; cyano; hydroxyl; phenyl
or naphthyl; or by (Cl-C6)-al koxy, whepegthe heterocycle and the heteroaryl
ring may each optionally be fused via two adjacent ring atons to
optionally substituted phenyl or naphthyl, or R4 represents a 5- to
7-menbered saturated or unsaturated heteroc cI ﬁ_‘%vi rl,ga ‘g t9‘3 Ileteroatom;
fromthe group consisting “BiErheoPagIyT grou ef ¢t g P AT 0P8 onal Iy
be mono- or pol ysubsti tut %’orﬁ_e/mddﬁ%ﬂm)cﬁibsmutai(fdsarmyclsmﬁItuents from
the group consisting of an oxo roup ( ; fluorine, chlorine, brom ne;
(C1-C6)-al kyl; nitro; cyano; hydroxyl; phenyl or naphthyl; or by
(C1-Co) - al koxy and which may optionally be fused via two adj acent ring
atons to optionally %ubstituted phenyl or naphthyl or optionally

substist uted (4- C7)-cycloalkyl, and their tautoners and their respective
salts,” hydrates and al koxi des, for the prophyl axis and/or treatnent of

di sorders. 10. The cagpound ﬁéeﬂtbssgmn&mﬁemdnﬂmat(edbras cl al med in claim
8 or 9, 30 characterized |n that: 23 FEB2004 - 257 , R, R3 are

i dentical or different anmnsn@eq@@cimaﬁ@qyyleowh@héorazmqﬁtemahb%m%a @cted from

the group of the follow ng ituents: hydrogen; hydroxyl; optionally
substituted (Cl-C4) - al kyI ﬁl%‘?’ %H%ﬁlby substituted phenyl; opti onal |y
substituted (Cl1-C4)-al koxyan om%&@@)@ CH=CH2 where n = 1; fluorine,
chlorine; nitro; cyano; - C(O-NR6R7; -NR6R7; -NR6-C(O) -R8;
-0 (1 - R8; fluorme chlorine;

optionally substituted (C;-Cy4)-alkyl;
nitro;
cyano; -
hydroxyl;
15 optionally substituted phenyl; or
by (C;-Cy)-alkoxy,

or

20 R’ represents optionally substituted 5- to 6-membered heteroaryl
having up to 3 heteroatoms from the group consisting of N, o
and S, selected from the group consisting of furanyl, pyrrolyl,
thienyl, thiazolyl, oxazolyl, imidazolyl, triazolyl, pyridyl,

pyrimidyl and pyridazinyl,
25
where the heterocycle and the heteroaryl ring may each
optionally be fused via two adjacent ring atoms to optionally
substituted phenyl or optionally substituted (Cs-Cg)-cycloalkyl,
30 and

R® and R” are identical or different and represent



- S2- NR6R7; and - NR6- SO2R8, where: R5 denotes: hydrogen; hydroxyl; 23 FEB 7004
optionally substituted (Cl-C4)-al kyl; optionally substituted

(C3-C7)-cycloal Kyl; optionally substituted (Cl-C4)-al koxy; optionally
substituted phenyl; optionally substitutgd phenyloxy; or -0 (CH2),, -phenyl
where n = 1, 23FEB2U4 -258 where the phényl group nmay be fused via two

adj acent ring atons to optionally substituted (C5-C6)-cycl oal kyl, or RS
represents a 5- to 7-nmenbered saturated or unsaturatedheterocycle which

for its part may be nono- hydrogssl ysubstituted by an oxo group (=0 ;

fluorine, chlorine; optionall u .t Ut (Cl.(4).-al kyl; nitro; cyano;
hydr oxyl ; optionally subsqgt?ﬁﬂbf%%g%%&dwgﬁi’Cl- 4) - al koxy, or R5
represents optionally suba{ﬁtibﬂmg;js@sﬁm&(ﬁpm er ed heteroaryl having up to
3 heteroatons fromthe group consisti , 0 and S, selected fromthe

ng of
group consisting of fur anytpreﬁr;ntraﬂtipnz,ﬂ?y suhstinyed St ko Sroegbered hiesespyy]
i mdazolyl, triazolyl, pyridyl, imdyl an ytidazinyl . . .whe e
het er gcycl e and t he heter(ﬁ?’ijlﬁg ¥R %%ﬁ’;‘?f%é"éﬂs H'B’Blttﬁ%ﬁéqqpyy%éls#lﬁ%ggﬁvﬁ; t wo
adj acent ring atoms to optianaldieted YRith ithd ERAPRBAGKInDbf ARBAYNBITHAIYI,
substituted (C5-C6)-cycloa %?S a%g R6 and Egﬂgre iden%)i cal o}? |f_fyér ent
and represent 23FEB2004 - 2h@nyl, thiazolyl, oxazolyl, imidazolyl, triazolyl, pyridyl,

pyrimidyl and pyridazinyl,
10 or

R® and R’ together with the nitrogen atom to which they are optionally
attache(i form a 5- to 7-membered saturated or unsaturated
heterocycle having up to 3 heteroatoms from the group

15 consisting of N, O and S which for its part may optionally be
mono- or polysubstituted by identical or different substituents
from the group consisting of
an oxo group (=0);
fluorine, chlorine;

20 (Cy-Cy)-alkyl;
nitro;
cyano;
hydroxyl; -
phenyl; or

25 (C,-Cy)-alkoxy,

and

R® represents NR®R’ where R® and R are as defined above;
30 optionally substituted (C;-Cy)-alkyl;
(C-Cy)-alkoxy;
optionally substituted phenyl;



hydrogen; optionally substituted (Cl-C4)-alkyl; optionally substitut@d FER 2004
phenyl; or represent optionally substituted 5- to 6-nenbered heteroaryl

having up to 3 heteroatons fromthe group consisting of NN O and S

sel ected fromthe group consisting of Qﬁganyl pyrrolyl, thienyl,

t hi azol yl, oxazolyl, imdazolyl, triazolyl, pyridyl, pyrimdyl and
pyridazinyl, or R6 and R7 together with the nitrogen atomto which they are
optionally attached forn1a 5- to 7-nenbered saturated or unsaturated

het erocyci e having up to Phefl@¥%& onms fromthe group consisting of N, 0

and S which for its part @% no- or polysubstituted by
I dentical or different sug§t JZ“n IyLromt g?group consi sting of an oxo

group (=0; fluorine, chlorine; (Cl-C4)-alkyl; nitro; cyano; hydroxyl;
phenyl; or (Cl-C4)-al koxy, and R 8 represents NR6R7 where R6 and R7 are as
defined above; ao@tionally substituted (Cl-C4)-al kyl; (Cl-C4)-al koxy;
optionally substituted phenyl 23FEB2004 - 260 phenyl oxy; or

-O(CISIZ) n- phenyl where n = 1, and R4 represents straight-chain or

branched (Cl- 04)%‘61' Kyl Ieéen(s%af%x-cﬁhﬂﬁe&yﬁran&«{eﬂ@@, -l LalRpt bro@3LC y-alRAG-  OF
y

pol ysubsti t ut ed oxy ; uorine, chlorine;
Wthh are optionally mono- or polysubstltuted by

hydroxyl;
fluorine, chlorine;

10 cyano;

-C(O)-R5 where R’ is as defined above;
-C(O)—NR6R7 where RS and R’ are as defined above;
-NR’R” where Rﬁ and R’ are as defined above;
-NR°-C(0)-R® where RS and R? are as defined above;

i5 -SOz-NR6R7 where R® and R’ are as defined above;

-NR6-802-R3 where R® and R® are as defined above;
-C(0)-(CH2)s-C(O)-R® where n = 0 to 2 and R is as defined above;
(C;-C4)-alkoxy;

optionally substituted phenyloxy;

20 optionally substituted 5- to 6-membered heteroaryl having up to
3 heteroatoms from the group consisting of N, O and S selected from
the group consisting of furanyl, pyrrolyl, thienyl, thiazolyl, oxazolyl,
imidazolyl, triazolyl, pyridyl, pyrimidyl and pyridazinyl;
optionally substituted phenyl; or

25 by a 5- to 7-membered saturated or unsaturated heterocycle having up
to 3 heteroatoms from the group consisting of N, O and S which for its
part may optionally be mono- or polysubstituted by identical or
different substituents from the group consisting of an oxo group (=0);
fluorine, chlorine; (C;-Ca)-alkyl; nitro; cyano; hydroxy!; phenyl; or by

30 (C-Cy)-alkoxy,



cyano; -C(O-R5 where R5 is as defined above; -C(O-NR6R7 where R6 angs; R o
are as defined above; -NR6R7 where R6 and R7 are as defined above;
-NR6-C(O -R8 where R6 and R8 are as defined above; -SO2-NR6R7 where R6 and
R7 are as defined above; -NR6-S02-R8 whgje R6 and R8 are as defined above;
-C(O-(CH2)"-C(O -R8 where n = 0to 2 and R8 is as defined above;

(Cl1-C4) - al koxy; optionally substituted phenyl oxy; optionally substituted 5-

to 6-nmenbered heteroaryl haviehr;? up to 3 heteroatons fromthe I’OUf
consisting of N, 0 and'hsresthedifaacycloand thechedsraryl HBE dnayt ¢a6h opfionallyahey| |

Do L SR PRI b R S A B

7-menbered saturated or unsaturated heterocycle having up to 3 heteroatons
fromthe group consisting of N, O and S which for its part may optionally
be nono- or pol yeobstituted by identical or different substituents from
the group consisting of an oxo group (=0 ; fluorine, chlorine;

(Cl-c4y-al kyl; nitro; cyano; hydroxyl; phenyl; or by (CC4)-alkoxy, 2 3 F
E D 2004 -261 where t?@pr&%h&w?z%w-mae%-Eﬁ&ﬁfeaa&yhngaw&emt&a@mq
optionally be fused via two adjacent rings atons to optionally substituted
phenyl , or R4 repr daeng sipao 3-hetevoateme fiver td gesatpurontistngof Nn®andiSat ed

het erocycl e having up to 3 heteroatons fror‘r]it{rg%e? group consisting of N, O
and S, which for itswaeh fomits gry a1y eHagallydisomone- 95 RN FHBIEE Y by
identical or different tity ISk d: 0 o]
group (=0 ; fluorine, E%e%ﬁg%dr{e#ﬁ ﬁt—%{Rﬁ%ﬁ@lfg{rﬁﬁrﬁﬂéggﬁ%%}%%r%% ;
phenylip or by (C, -Cégoupl ary flabtnsyihtdrinenyCol)j-aiRal; Inytrdyec yans;elslydrdeylt wo
adj acent ring atons to optionally substituted phenyl or optionally
substituted (C5-C(,)- Phsmtlion b(Ci-Guralkoniapd ¢ aut oners and their respective

salts, hydrates and al koxi de . p yl.axi . t, of
di sorders. 11. The C(‘)Jr?r%%’un YofoPElﬁléa] eﬁgrgﬁg‘?o‘b%ﬁ@ %Piycglit %Fg?ér%e gitr? any
of claims 8 to 10, chapasisly zebstitited hphenyl & ,offdnalRB Qrbstifutent(Csadts)-or

different and independentli of one another are selected fromthe group of
the follow ng substitdededkylaydr ogen:;

15
and their tautomers and their respective salts, hydrates and alkoxides,
for the prophylaxis and/or treatment of disorders.
20 11.  The compound of the general formula (I) as claimed in any of claims 8 to 10,
characterized in that:
R!, R?, R? are identical or different and independently of one another are
selected from the group of the following substituents:
25 hydrogen;
hydroxyl;
methyl;
trifluoromethyl;
methoxy;
30 radicals of the formulae -O-CH;-CH,-OH, -O-CH,-COOH or
-O-CH;-CH=CHz;

fluorine, chlorine or bromine;



hydroxyl; nmethyl; trifluoronethyl; nethoxy; radicals of the for rrulza?éFEBmm'
-OCH2-CH2-OH, -O CH2-COCH or -0 CH2-CH=CH2; fluorine, chlorine or

brom ne; 23 FEB2094 - 262 and nitro; cyano;, -C(OOCH or -C(O OCHS;
-C(ONH2; -NH2; -NH-C(O-CH3; -OC(OpefLH3 or -O-C(O-C2H5; radicals of
the formulae O Ir--\ O/-\ 0 11 -S-NOor S-N -S-NNOCH3 and

-NH SQ2CH3 or - NH S02C6H5, R4 represents straight-chain or branched
(Cl-C4)-al kyl which is.optionally nono- or polysubstituted by hydroxyl;

am no; - C(O) - OCH3; -“é(‘%)-NHz, -C(O) - HNCH3, - C( O -HNC2H5, or - C(O) - HNCBH5;
- NHC( O) NH2, -NHC(O)NH%O.-NHC(O)NHCZI-B, -NHC(O) OCH3 or - NHC( O OC2H5;
-S02-NH2i - NH SO2- CH3" or - NH- SO2- C2H5; - OCH3; phenyl, which may be
substituted by nitro, -C¢@)yOH of LOM)OEH;; et hoxy, di fl uor onet hoxy,

met hoxycar bonyl or p-tolylsul fonyl nethyl; 23FFB2004 - 263 pyridyl, furyl,
i mi dazol yl, benzini daz@(élm&; thiazolyl, which may in each case be nono-
or di sgbsti tuted by ic_jﬁﬁtzj cal or different

-NH-C(O)-CHs;
-0-C(0)-CHj or -O-C(0)-C,Hs;

radicals of the formulae

IV VR 9
_§—N\_/N—CH3 , _§—Nu0 or “‘ﬁ"ND :
10 O
and
-NH-S0,CH; or -NH-SO,CgHs,
15 and
R* represents straight-chain or branched (C;-Cg)-alkyl which is optionally
mono- or polysubstituted by
hydroxyl;
20 ) amino;
-C(0)-OCH3;
-C(O)-NHj,, -C(0)-HNCH3, -C(0)-HNC;Hs;, or -C(O)-HNCgHs;
-NHC(O)NH,, -NHC(O)NHCH3;, -NHC(O)NHC;Hs, -NHC(O)YOCH;
or -NHC(O)OC;Hs5;
25 -SO,-NH3;
-NH-50,-CHj3 or -NH-S0,-C;Hs;
-OCHj;

phenyl, which may be substituted by nitro, cyano, fluorine, methoxy,

difluvoromethoxy, methoxycarbonyl or p-tolylsulfonylmethyl;



substituents fromthe group consisting of methyl, nitro and chlorlne 7 3 FEB 2004
oxadi azol yl which may be substituted by phenyl or nethoxyphenyl; or

radical of the formula Hor R4 represents allyl or 3,3-dinethy|a||y|, and
their tautonmers and their respective sabg®s, hydrates and al koxi des, for

t he prophyl axis and/or treatnent of disorders. 12. The conpound of the

general fornula (1) as clained in any of clains 8 to 11, characterized in

that: R, R2, R3 are_ident e ndlnd of one
another are sel ect edP¥¥ hﬂ'gf Metfeﬂ OMAQHS %gf ‘é]?lﬂay n
hydrogen; hydroxyl ; eﬁB?]t rb‘éke bem?r'f'nbﬁﬁ‘-y o, ﬂl@ﬁﬁsﬁﬁhé:d Qfy tiliénticar g4 ﬂﬂ”ferent
-0-CH2- CH2-COH, -0- CHZ- 2; 3 F'E 8 2004 -26

fluorine or chlorine; submttrems fcqmrnhr; groufi(c@)ﬂﬂngrofnﬁ(l@)l(ﬁﬂrﬁande]ﬂbﬁ))aeﬂHZ -
NH2; - NH C( O CH3; Haca(l CH3 or adi cal s _of theforrrulae

O N-CH3 ---No or af lﬁmwbg(s%wg%pﬂ% of Betheswplteayl;
stralg t-chain or brag ghed (Cl-C4)-alkyl which is optionally nono- or
r

pol ysubstituted by hydroxyl; am no;
a radical of the formula

10 or
R* represents allyl or 3,3-dimethylallyl,

and their tautomers and their respective salts, hydrates and alkoxides,
15

for the prophylaxis and/or treatment of disorders.

12.  The compound of the general formula (I) as claimed in any of claims 8 to 11,

20 characterized in that:

R!, R%, R? are identical or different and independently of one another are
selected from the group of the following substituents:
hydrogen;
25 hydroxyl;
methyl;
methoxy;
radicals of the formulae -O-CH,-CH;-OH, -O-CH;-COOH or
-O-CH,-CH=CH;



~C(0)-OCH3; -C(O)-NH2, -C(O)-HNCH3, -C(O)-HNC2H5, or -C(O)-HNOsH5: 23 FEB 2004
- NHC( O) NH2, - NHC( O) NHCH3, - NHC(O) NHC2H5, - NHC(O) OCH3 or -NHC( O OC2H5;
-S02- NH?; - NH SQ2- CH3 or - NH S02- C2H5; - OCH3; phenyl; ortho-nitrophenyl;
or 2 3 FEB 2DO4 - 265 a radical of theghaornmula NN H H3C or Rt
represents allyl, or Hand their tautoners and their respective salts,
hydr at es and al koxi des, for the prophylaxis andlor treatnent of disorders.
13. A nmedi canent or pharpaceutjcal conposition, conprising at |east one
conpound of the generf#ormgogghienpey as claimed in any of claims 8 to 12.
14. A medi canent as cl.ajyed in claim 13 furthernore conprising

phar macol ogi cal | y acceptabl e carriers and excipients. 15. A nedicanent as
claimed in claim13 afyafd;ai m 14 for the prophylaxis and/or treatnent of

di sorders, in particular cardi ovascul ar di sorders; urogenital disorders;
respiratory disorder sCOMHin&XYCHad neuroi nfl ammatory di sorders;

di abetses, in particul gf( i.abetes nellitus; neurodegenerative disorders;
pai n; “cancer; and al s 9 ic fibrosis and cirrhosis of the liver. 2 3
FEB 2004 -266 16. The yge of sel ective adenosine receptor |igands of the
general fornmula (1) as clainmed in any of clains 8 to 12 for the
preparation of a nedit&iEHO)EHs; t he prophylaxis and/or treatnent of

di sorders, in particul ar, cardj ovasc r.dj sorders; urogenital disorders;
respiratory disorder s’p'pﬁé}‘gﬂiﬂéésfﬁl@éb eur oi nfl ammat ory di sorders;

di abetes, in particul gpi.gidpgle L,Litus; neurodegenerative disorders;
pai n;locancer; and al so ]hepati c fibrosis and cirrhosis of the liver
—(S?“'N/_\N—CH —%-Sl)”*N/_\O or _g—l‘o
n\_/ 3, 5 \_/ b .

and
-NH-SO,CH3; or -NH-S0,CgHs,

15
and
represents straight-chain or branched (C,-C4)-alkyl which is optionally
mono- or polysubstituted by

20 . hydroxyl;
amino;
-C(0)-OCHs;
-C(0)-NHj,, -C(0)-HNCH;, -C(0)-HNCHs, or -C(0)-HNCgHs;
-NHC(O)NH,, -NHC(O)NHCH3;, -NHC(O)NHC,;Hs, -NHC(O)OCH;3

25 or -NHC(O)OC,Hs;
-S0,-NHy;
-NH-S0,-CHj; or -NH-S0,-C,Hs;
-OCH;;
phenyl;

30 ortho-nitrophenyl; or
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a radical of the formula

N N N N
-3 <3 <1 - A
"\l 1 }\I ' P{ ~
H H,C H
or
R'  represents allyl,
and their tautomers and their respective saits, hydrates and alkoxides,
for the prophylaxis and/or treatment of disorders.

A medicament or pharmaceutical composition, comprising at least one

compound of the general formula (D) as claimed in any of claims 8tol2.

A  medicament as claimed in claim 13 furthermore  comprising

pharmacalogically acceptable carriers and excipients.

" A medicament as claimed in claim 13 or claim. 14 for the prophylaxis and/or

treatment of disorders, in particular cardiovascular disorders; urogenital
disorders; respiratory disorders; joflammatory and neuroinflammatory
disorders; diabetes, in particular diabetes mellitus; neurodegenerative

disorders; pain; cancer; and also hepatic fibrosis and cirthosis of the liver.



16.

- 266 -

The use of selective adenosine receptor ligands of the general formula (1) as
clairned in any of claims 8 to 12 for the preparation of a medicament for the
prophylaxis and/or treatment of disorders, in particular cardiovascular
disorders; urogenital disorders; respiratory disorders; inflammatory and
ncuroinflammatory disorders; diabetes, in particular diabetes mellitus;
neurodegenerative disorders; pain; cancer; and also hepatic Fbrosis and

girthosis of the liver.
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