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2-t hi,o- 3, 5-di cyano- 4-arvl - 6- am nopyri di eir use The present
invention relates to substituted 2-tWﬂﬁﬂ@@ﬁﬂ@mﬁwﬁno-4-aryl-6-anino 5
pyridines, to a process for their pre to their use as active
conpounds for nedicanents. The present i n4®H1 on furthernore provi des the
use of adenosine-receptor-selective ligands for the prophyl axi s and/ or
treat ment of jvari.ous, gdisorders. 10 Adengsine. a. u.L S opnsi sting of
adeni ne and Bupstifuled 2-thio-p.o-gicyalo-d=aryl-p-anunor i
activity, in particular under cell-damaging conditions with [imted oxygen
and substrate supply, such as, for exanple, in the case of ischema in
various organs (for exanple heart and brain). 15 Adenosine is forned
intracellul a as an internediate during.th r t,i on of adenosine 5
‘-nnnophosphi%é RTENBY Qﬁﬁ“§mad§ﬁ§§théH@§§@?§iﬂ@%oge'dF?mEE%*EﬁﬁﬁﬁPgﬁéed
fromthe cel k) ridifes M 5?@@&%& thedChrepaatich AR (FRASIr ik ss SRS CBRPBURS for

neur ot ransm ¥er %y binding to spe0|?|c receptors. 20 Under nornoxic

condi tions, iedicamastsntrati on of free adenosine in the extracellul ar space
is very |low However, under ischem c or hypoxic conditions, the
extracel lul ar concentration of adenosine in the affected organs is

i ncreased dr ' | ; [y - I i ﬁ%$¥3 ki

i nhi bits plag] ?’%&%hetgl?';e HthSfurhérricie HRoWfes h hues@gmg%@gaﬁegg%%l RS
coronary vestigimls éér théa prdphaglakis aRdfor lreatmeneof varioastisomlerst he heart rate, on

- ~the rel ease of neurotransmtters and on | ynphocyte differentiation. The aim
of thed® actions of adenosine is to increase the oxygen supply of the

affected org [ . : ke i [¢ i er to
20 ust the SoaEadH Rt odiBEHARIAE o RAGE A D Hook G55 i Bhdol bl
under i schemhavigg chilipeoteativeondivitypns pattivalan umeeAcell-dat@piag/ @mditdns Avith

PCT/ EPOO/ 09153 The action of adenosine is di at ed vi a speci f{),c receptors.
To date, subliffyied oxygen g substinte PP SuFtbas ARfF aMPife it thej 3% Obischena dn
adenosine re r ' j ularly by the nmessenger cAMP. In
t he case of ?ﬁg&gio?]%a?%gfogﬁggrﬁgﬁggéﬁngﬁfgﬁ%%é A2a or A2b receptors, the
intraceslular cAWP is increased via activation of the 5 nmenbrane-bond

adenyl ate cycl ase, whereas binding of adengsine to Al or A3 receptors

! g .

resul ts in afderesiigsis frmed dniragelllagy) 3 an 1Ripmmediale, WRNE dhe Sgetadation of
inhibition o | at I gt i .00, :
" Adenosi ne- ré((i:eg% lgfg-sge %@%ﬁ\bgﬁﬁeg%fgg)dda'{raessagglg(%gwg@s& él\i/avlé"]l’i l():llllt l)ti Cna(ﬁl be
sel ectively tdemed feom nihe ecedlyibihypichotaseh addenwsa normeansfikersubsthiaes oei t her
m m cki ng the action of adengsi ne (adenosi ne agoni sts) or blocking its
action (adenBYrAEANSAIUEIAY; iRdNg LSREGHIG TREFPEYSt hei r receptor sel ectivity,
adenosb@e-receptor-selective | i gands can be 15 divided into different
categories, for exanple |ligands which bind selectively to the

Under normoxic conditions, the concentration of free adenosine in the extracellular

A

space is very low. However, under ischemic or hypoxic conditions, the extracellular
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.

T

*G00002*



Al or A2 receW@P¥28R1¢denosi ne and in the case of the | at tRET/EPOO)09153
exanpl e, those which bind selectively to the A2a or the A2b receptors of
adenosi ne. Al so possi bl e are adenosi ne receptor |igands which bind
selectively to a plurality of subtypes of otthe adenosi ne receptors, for
exanpl e |igands which bind selectively to the A1 and the 20 A2, but not to
the A3 receptors of adenosi ne. The abovenenti oned receptor selectivity can
be determ nedrggey Eh% etffdect .of .the sgb tances..on cel | I'i,ne whi ch, after
stabl e transf gt IR0 #EPRUNe & medialihyiasPEeills resshivtss Jo e, subBesHA L
subtypes in CABRSWADISES atdhd¥D Tihe 3kt M dReseARNosine rddeptBRMre Thediated
OGstrowski, K A Jacobson, G L. Stiles, "Coning, expressi 0?1, and

char act er i zatinwasedflarlydyuh¢ messengarioddVIR1Inatie casi ofehe bindpigaf .adSiasitieas tign t he
| i gand bi ndi ng, si t site-difrected ta is..” in J. Biol. Chem 267 (
1992) pages I%%QF.L TECERIQISy;t %I"E}E%?F@}‘llaf %mﬁﬁﬁsilgmﬁ@e@b‘yaf%ﬂll"%ﬂ(’n of the

i ncor pokat ed . f . of t.anges uch
cell Ii Ees Cm%@ﬁ%ﬁg)?%faggﬁ)g@lﬁﬁ?yglc %’mwggﬁegémﬁgﬁp n(gng%gﬁﬁpﬁetsi %?r%rge% ul ar
messenger cAlveepsee rashks pubbeaedst of theé. iNtra¢d]iul ar,c AMMOoAdenBatid® via inhibition

PCT/ EPOO/ 0915‘%8-3 i Hﬁsl ing, J. Hegler, C Owmran, B. Kull, B.B. Fredholm
M J. Lohse, 'OE8fWIaE FXASEhar macol ogy of human adenosi ne receptor subtypes
- characterization of stably transfected receptors in CHO cells" in Naunyn
Schm edebergs Arch. Pharmacol . 357 ( 1998) pages 1-9, the disclosure of

whi ch i s her elwgofding yo $he inventimr, dtAridnbsineveyeplor-selé@iveniEgahds ThR substances

" adeno%ne-r&&g‘g{jqr-specl fic" ligands known fromthe prior art are nmainly
derivatPves bigd sesetinely tone o6 §195 syltypes of tha adeapsiageeceptars, thys aither

" Adenosi ne reg : 0Pp i t.Les ture.drugs” i n.Bi oorgani c and
Medi ci nal 10 &ﬁ %%18@ rtl;}ggd\g{l%g(gé%&%g%gg (gﬁ%[ogi{% ?éonll-%%\g/rerb,locrlf&gt 1§t gct“l‘?@
adenosi ne | i gadedssikammagdnicash t he prior art have the di sadvantage that their
action is not really receptor specific, that their activity is less than
that of natural adenosine or that they have only very weak activity after
oral adm ni styati Thus. <L he, di sad ntioned above)
they are mai ﬁéTchgn toughgg rfe g&%ﬂ%&r@%&u’t gqemﬁ%rﬁ%g%gét.%g'?%eﬁqﬁei légarqg%c%%Sbj ect

of thelfol | odivided imvediffepenttoatelbrieh, dor @rantileliganisPRbIOR BindbdléctivaMeoahwi de
t herapeutic range and can serve as active conmpounds for the prophyl axis

and/ or treat Nl 7 rerapPoBef adeaesingeand ipghg easp &f theclatterrals, fori examplepiaset of

th t | | F I { i ch. bl t
adanost no. 1 el o nIApRBHATE e KECH B SHRCEMBR RN AR Binesi o

and/ or tr eat arnidendsinarecepior 1iianas daich, bihdisddédtiveBUbarplaiai6y siaubtypés dfhfe
cardi ovascul ar system (cardi ovascul ar di sorders) or inflammatory disorders,

but addi t i onafeneSie Jeceptarsfae exarpple tligands whichi biad selpetivaly tq the Adswidrthe ory
tract, o he C%Qt Bﬁ’t'no%ﬁ) {ﬁ@%‘éoﬁééep?tgéBE%ento -fﬁedi abetes (in particular diabetes
( t urt !

mel litus) and cancer. I's a er object of the present invention to
find or provide adenosi ne-receptorsel ective |ligands having a high

specificity 0[1 gﬁti on for the abovepmentioned purposes. 30 Accordingly, the
present i nvemts GROYENeRtioned seceptonsaleguvisy camdegdatenmined by nthe fiery of tho

01/25210 -4 RpsBacds on celPlitds whidaNaher sBRid Tralilte&ion with the corresponding
cDNA, 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,



PCT/ EPOO/ 0915W(RO1/2B210 R3 are identical or different and i rRIEPERIONINF] of
one anot her -are selected 5 fromthe group of the follow ng substituents:
hydr ogen; hydroxyl; optionally substituted (C, -C8)-al kyl; optionally
substituted (C6-Coo)-aryl; 10 optionally _substituted (C, -Cg)-al koxy;
-0 (CH2)"-CH=CH2 where n = 0, 1 or 2; halogen; nitro; cyano; 15 -C(O -R5;
-C(O-NR6R ; -NR6R ; -NR6 C(O-Rg; -OC(O-Rg; 20 -SQZ-NR6R ; and
- NR6- SOZRB, enot es rogen 0] 10 -5 hydroxyl;
optional ly sﬂﬁg&ﬁl R?élijﬂé%) apka/”mad‘pt i Bn&“y\o él%t r ‘8\”@8 MLJ. Lohse,
C3-C~) - cycl t -8
gubst | %ut gd ((}?6 é argﬂaerﬂyl\g%%ég? nal ;I/ﬁ agu g?clﬁsﬁ lftlgge)pzaj gﬁ%fls a? %('J)t(éjﬁagér)ﬁ/
- O (CH2) " - [ ( G- Giably- aranysdfdctedheeeeptors: if, CHOprcells” RCWdA9H/ &Qlizﬁaie\bh@rveAtdhe
(C6-C,0)-aryl _group X be fused via two adjacent ring 10 ato
optional Iy sub&trmageled 7C4(J?,Q§l ApeeokPrythe  disclpsyire o g ewbighs in @Ieh)’o fully
7- menbered s het erocycl e 15 which for its part may
be m)no-5e aﬁ‘?&?&%getdqq gfi)%éfeg%l&g&o group (=0 ; hal ogen; optionally
substi t ut ed (C1 C8) - al kyI nitro; 20 cyano; hydroxyl; optionally
substituted (C6-Coy-aryl; or by (G -C8)-alkoxy, 25 or RS represents
optional ly subw | %@éﬁnﬁfeqeét%ﬁhMQr digangst knoyan \from athienprierp artoarg mainly

het er oat ons f{om consi 1/ 2821

heT] Ero0r 0015 RBVES Hhs8Y Bn CRNTY “ra'sg o5y (yhéoﬁeqse“o%'}d R% Q%&%éﬂ%a%ﬁane
optional Iy beretepsqis: e toppond aesertbrrﬂuncteaam tif Biﬁdrgma&waswmbw ed
(Ce-C ozqaryl or optional fdwsubslt ituted (C4- C~)g§cycl oal kyl, 5 ’:and Ré lan

are i delt i cal Clamistry 641 paged 61899643 cHowpvedy mgstrof tbptadminb)hganﬂl}sknw ed
(Cl- ) -al kylfromothg p[}r{o?na?l Ith beStdlsgl \;a%gagg (%ﬁat the?r act1¥)n is not really receptor-

specific, 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 is 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
prophylaxis 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)



represent optWéhAIRG2HUbstituted 5- to 6-nenbered het er oar PCHEPOAPIIFIt o 3
het eroatons fromthe group consisting of NN Oand S or 15 R6 and R~
together with the nitrogen atomto which they are optionally attached form
a 5- to 7-nenbered saturated or unsaturatqd heterocycle having up to 3

het eroatons fromthe group consisting of N, Oand S which for its part may
optionally be nono- or polysubstituted by 20 identical or different
substituents fromthe group consisting of ,an oxo group (=0); hal ogen;

(C, -C8)-alkyl; vitro; 25 cyano; hyRxoxylLR (C6-C ~ o)-aryl; or

(C -C$)-al koxy, 30 and WO 01/2521@ " Ry represents hydroxyl; NR6R where
R6 and R are as defined above; opt substituted (d -Cg)-alkyl;

(C, -Cg)-al koxy; 5 optionally substituyed (C6-Clo)-aryl; (C6-d oy-aryl oxy;

or -O-(CHz)"-[(C6-d oy-aryl] whgee n clor 3, apd 10 PCT/ EPOO/ 09153 R4
represents straight-chain or branchy Y | -Cg)-al kyl" or (C2-C8)-al kenyl

whi ch are optionally nono- or polys it ut ed by hydroxyl; hal ogen; 15
cyano; -C(O-RS where RS is as Hi¢ ab8Ve; -C(O-NR6R where R6 and R

are as defined above; -NR6R where R6 and R are as defined above;
-NR6- C( O - R8 jwhaiigh R6 and R8 are as defined above; 20 -SQOZ- NR6R where R6
and R are as defined above; -NR6-S02-R8 where R6 and R$ are as defined
above; -C(O-(CHZ)"-C(O-Rg where n = 0to 2 and Rg is as defined above; (C

1- Cg) - al koxy;,0pbki gral |y, substituted (C6-C p)-aryloxy; 25 optional

subet i tut ed’ R RE: B Res Pl s el o, AiRhelaps &Y snandPen B8 e « ne
group cgnsi sting GforNthe3rdislofSthe 9N dvAiRlshibstididded: | tuted (C6-CAoy-aryl; or by
a 5- to 7-nenbered saturated or unsaturated heterocycle having up to 3

het er oat onms from thydragewup consisting of N, O and S which for its part may
30 optionally be mno- pr pol ysubstituted by identical or different
substituents ydroxyl

optionally substituted (C;-Cs)-alkyl;
optionally substituted (Cg-C)p)-aryl;
10 optionally substituted (C;-Cg)-alkoxy;
-0O-(CH,),-CH=CH; wheren=0, ! or 2;
halogen;
nitro;
cyano;
15 -C(O)-R’;
-C(0)-NR°R;
-NR°R’;
-NR®-C(0)-R%;
-0-C(0)-R%;
20 -SO2-NR°R’; and
-NR°-SO;R?,

where:

25 R’ denotes:
hydrogen;



WO 01/ 25210 PWOORH200153 g fromthe group consisting of PER/ERD/@IISp
(=O; halogen; (d-C8)-alkyl; vitro; cyano; hydroxyl; (C6-Clo)-aryl; or by
(C, -C8)-al koxy, where the heterocycle and the heteroaryl ring may each
optionally be fused 5 via two adj acent ridg.atons to optionally substituted
(C6-Co)-aryl, or RA represents a 5- to 7-nmenbered saturated or unsaturated
het erocycl e having up 10 to 3 heteroatons fromthe group consisting of N, O
and S, which for its paE %ﬂg optional Iy be nono- or polysubstituted by

i dentical or different SU¥8 Y uents fromthe group consisting of an oxo
group (=0 ; hal ogen; (Cobn&Q)lyﬂhlksYlltuteéﬂé{]@g) _A¥ano; hydroxyl; (C6-C I
o)-aryl; or by (CIl-Cg)-al koxy, and may optionally be fused via two
adj acent ring atons to optiomabsisulstitBed (BsChtayckdlKyG6- C oy- aryl or

optionally substituted (C4-Cy clo d their tautoners and their
respective salts, hydr ag’ %0“3”9 S%ﬁ ‘w?%eélyce)x%@&y’f or the follow ng

conpoun of the genera the radicals 20 R, R2, R3
and R4 gir;e as defined bb tt&{angilg@%ﬁwted (G @hﬁggg] ra-OH, R4 = “CH2-Z where Z
= CN, C(O -0OC2H5, 4-Br06[bm}n@t]3/swbsmmwm6-©m=lér}my,bt C6H5, C(O) - O CH2- C6H5,
C(O-0CH3, C(OOH, 2-ox0- carbonyl, 4-C -C6H4- CQ,

3- Br- C6H4- CO, 4- C6H5 25° Z)@cbf)a{ 8@%@0@6\“&1@‘8@ b, 2%00k2- CBH3-CO, R = R2 =
H R3 =nmeta-OH, R4 = -CH2-Z where Z = 4-Br-C6H4- NH CO, 2-o0x0

benzo- pyranyl - 3-carbonyl, 4-0-C6H4-CO, . R = R2 = H R3 =

para- O C(O -CH3;, R4 = -@hreZheh €4, d)- &ryl4gf3d§ faybe Qdseddvia two adjacent rm

2- 0x0- benzopyranyl - 3-car bonyl (CH2) 3- CH3 -CoH5-CoH4; 30 R %QS

H R4 =0 CcH2Z Z where z ¥omgo Omnallzsvmw@(ﬁ Crvipcbvalkab210 PCT/ EPOO/ 09153
-9 R = RZ=H R3 = para-butoxy; R4 = -CHz-Z where Z = 4-Cl- C6Hb5,
C(O-0CH3, C(O-C6H5, CH=CHz, C(O-NH2, H, 4-Br-C6H4-CO 4-C -C6H4- CO

C(O OCZHS, C(O - OdH2- C6H5, 2-oxo0-benzopyranyl - 3-car bonyl, C(O) - NH C6H5,
CN, 5 RL=RZ=H R3 =para-brono; R4 = -CH2-Z where Z = 4-Br-C6H4- CO,
4-Cl C6H4-CO, C(O-NHz, C(O-0OCH3, 4-C-C6H5, 4-Br-C6H4-NH-CO R = RZ = H,

R3 = neta-fluoro; = = : HA4- O NH2,

C(O - O CHz- O6H5, CN; ere[?égg \gh% E&% me’é‘rr’egre%ﬁ?tgF%&’oﬁﬁcﬁsa)"{ffgggi‘e\'ﬁﬁ%“ryé‘ez -
2- naphtisyl , CH3; 10 R*wFﬁcRZor—ltsl'ﬂJarﬁﬁay—bé)ﬂ;bﬁo 1ysBﬂstrture -Z where Z =
2-naphthyl, CH3; Rl = RZ = H R3 = neta-NQZ CHszhereZ CH3.
Some of the abovenenti AERKOSHBYR Gdes whi ch can be used in accordance with
the present invention ftﬂzllos%ne prophyl axi s andl or treatnment of disorders are
novel, and 15 sone are a known fromthe literature (see Dyachenko et

al ., Russian Journal ofoptoaaiysiubytituléd!(C,€3)-alNgl; 7, 1997, pages 1014-1017
and Vol . 34) No. 4, 1998, pages 557-563; Dyachenko et al., Chemistry of
Het erocyclic Corrpounds m‘%vl 34, 1998, pages 188-194; Elnagdi et al.,
Zeitschyi ft fur Naturf(%ryé@(pung) Vol . 47b, 1992, pages 572-578; Ri guera et
al ., Eur J. Med. Che 1998, pages 887-897; J. 20 Vaquero, Thesis,
University of Al cal a dehydesxgr,es, Madrid, Spain, 1981). However, in the
literature, a therapeutic use of t he known corrpounds has hltherto not been
descri bed. The first tl%OPﬁIYSSUH%UW%ﬁeﬁbd ardl; Ph t he context of the
present invention. Acc pr esent invention also provides the use
of the abovenenti oned of t he general fornmula (1), including

t he conmpounds excl uded above for the prophyl axi s and/ or treatnent of

di sorders. Depending on the substitution pattern, the conpounds of the
formul #3(1) can e@fst in stereoisoneric forms which are either |ike inmge
and mrror inmage (enantioners) or not

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

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



30 like i mageWM@128521®br i mage (di astereoners). The i nvent iRGITAERAI0945B0t h
to the enantioners or diastereoners and to their respective mxtures. The
racemc forns, |ike WO 01/ 25210 -10 PC 1'/EPOO/ 09153 the di astereoners,
can be separated in a known manner into tlge stereoisonerically uniform
conponents. Likew se, the present invention also relates to the other
tautoners of the conmpounds of the fornmula (1) and their salts. 5
Physi ol ogically acceptable salts of the co unds of . the foroula (I an be
salts of the substances? %f&éﬁ%ﬁ’ﬁam%d?ﬁ@gitﬁ‘%gﬁﬁ%ﬁ\m@ﬁw aqpt'é.’éiﬂlbége
carboxylic acids or sul | CiadGiodst ] (=X j j Agr
exanple, to salts with {l]l%ur glgﬁﬁjgﬁﬂ%acg@ir%?gﬁﬁso%r%%gﬁgﬁlgﬁ%ﬁgﬁd¥3?? gf 'Uci d,
phosphoric acid, nethanegubrfaptionalicsubstitatdiaasin)fcgeivalkplci d, t ol uenesul f oni c
aci d, benzenesul fonic acid, naphthal ene disulfonic acid, 10 trifluoroacetic
acid, acetic acid, propionic acid, lactic acid, tartaric acid, citric acid,
fumari c saci d, mal efjgc acid or benzoic acid. Salts which may be nentioned

i nclude salts with customary bases, such as, for exanple, alkali netal
salts (for exanple sodiumor potassiumsalts), alkaline earth 15 netal
salts (for exanple gal cium or magnesium salts) or ammonium salts, derived
from amoni a or or%a%ﬂchaz}fPH&m%%(ﬂ‘i different andaSpraseme,  di et hyl ani ne,
triethylamne) ethyldii p@ggyl am ne, procaine, dibenzylam ne,

N- et hyl nor phol i ne, di h@@r i etyl am ne, 1-ephenam ne or nethyl pi peridine.
20 Definitions in the cspiibaxlly aibstidaedr(€s4Ty-alkiv:enti on' Hal - o~ generally
represents fluorine, chlorine, bromne or iodine. Preference is given to

fluorid®, chlorine or HPENHY subsiitutad(CeiCool-2¥;9F ef erence is given to

f1 uori hi ori ne. . i ion.. ~ Ca
alk 1TCce i1 ana CerrR fiefly Saflied SO bR NERISRT N e

al kyl radical having 1 dpxo8; helerbsrofhsdiven thet@odp eanisiiang af N1®,andesspect i vel y.
Exanpl es which nay be nentioned are: nethyl, ethyl, n-propyl, isopropyl,
n-butyl, isobutyl, tert-butyl, n-pentyl, 30 isopentyl, n-hexyl) isohexyl,
n-heptyl and n-octyl. Preference is given to a straight-chain or branched
al kyl radical having 1 to 6 carbon atons. Particul ar WO 01/ 25210

PCT/ EPQG/ 09153 -11 preference is given to a straight-chain or branched

al kyl radical having 1 tg 4 carbon atons. Optionally substituted (C -C8
-alk I, ~C, -C6)-al Bl anth®'(togettnar withkthe migrogeredtam tg whigh phexs arg optiematlyi on,
denot es an above-define rad - Fn_or, branched .al kyl radi.cal having 1
to 8 1to 6 and 1 to fﬁgﬁ%?ﬁgg%gcﬁg&'?%e%%%?cﬁag rﬁgd\%%ﬁ?t‘f%ﬁﬁdiﬁ?éﬂ?ﬁf can
be mono- or pol ysubsti thavidg dpytoi 3eeteicatimsOfroshi the @F&ipt considhg bERN G and S
Substituents which may be nentioned are in particular the foll ow ng
substituents: hal ogen (Whighdphds Rrar Byay neptionaldyribsemoneydpm eplyselstifised iyt r o;

oretor a8y (0l ey 4l ki erBHaFHRh Ty B BERC RN B e ol koxy

radical for its part may oxpigr@pal=0); be substituted; straight-chain or
branched (Cz-C3$)-al kenyl, preferably (Cz-C6)-al kenyl, in particular
(Cz-CA4) - al kenyl wher e halpgeny kenyl radical for its part may optionally be
substituted; (C6-C |0) -(ér_ﬂ _aliknl,parti cul ar 15 phenyl or naphthyl, where the
(C6-C o)-aryl radical fof a part may optional |y be substituted:;

(C, -C4)-al kyl sul f onyl oxiytrowhere the (d -C4)-al kyl sul fonyl oxy radi cal for
its part nmay optionally be substituted; phenylsul fonyl or p-tolylsul fonyl;
strai gi#f-chain or branéhet®;(Cd - Cs)-thioal kyl, where the thioal kyl radical
for its part may opti og&ll ge substituted; straight-chain or 20 branched
nono-, di- and/or trih Sé’éﬁ -(d-Cg)-alkyl, in particular trifluoronethyl;
strai ght-chain or brangbge, yopg; or di - and/or trihal ogeno(C -Cs) - al koxy, in
particular trifluoronethoxy; acyl; amno, N[(C-Cg)al kyl]-am no and/ or
N-di -[ (O -Cs) -al kyl ] - aCné;s)-elkexy the al kyl radical for its part may
optionally be substituted; and (d -Cg)-al koxycarbonyl, where the 25

al koxycarbonyl radical for its part nay optionally be substituted.

30 and



I n the cont exXW®01R621(present invention, (C6-C oy-aryl repRSBRPYOHIS3
aromatic radical having 6 to 10 carbon atons. Preferred aryl radicals are
phenyl and napht hyl . WO 01/ 25210 PCT/ EPO0O/ 09153 - 12 1In the context of
the present invention, the termoptional Ly substituted (C6-Cl o ar~l
represents an aromatic radi cal as defined above having 6 to 10 carbon atons
which for its part may be nono- or polysubstituted by identical or 5

di fferent substit ts, in arﬁi ul ar by: hal ogen (fluorine, chlorine,
brom ne, i odine); yanor?prﬁf%)’}t%,y‘ﬁ%’fﬁoxyl . hydroxyl; straight-chain or
branched (C, -Cg)al kyl, RR&EEHAKR G %e & dofinediaBorar ti cul ar

(C1l-4)-al kyl, where the alkyl radical for its part nay optionally be
substituted; straight- cémionally substitutdte((C3)-all8):- al koxy, preferably
(C1-C6) - al koxy, in partjcul :31r (C -C4)-al koxy, 10 where the al koxy radi cal
for its part may opti on@quﬂ 1KY bst i t ut ed; straight chain or branched
(CZ- C8) -al kenyl , prefer - = wly .dpn particular (C2-C4)-al kenyl,
wher e tﬁsg al kenyl radi c‘gﬁio}llglﬁl%bgﬁ%é%(‘ter?araym)o%ﬂgponal | y be substituted,

strai ght-chain or branci@eCoCaryldy; dbhi oal kyl , where the thioal kyl radical
for its part may optionally he substituted;, strajght-chain or branched 15
mono-, di- and/or tri ha1%§éﬂ8a'd@6r%8)‘§‘2(”k‘§/’ll‘qrePﬁ h#&%%ular trifluoronethyl;
strai ght-chain or branched nono-, di- and/or trihal ogeno-(C~-Ca)-al koxy, in
particular trifluoronethoxy; acyl; amno) N[(C~Cg)-al kyl]-am no and/ or
N-di-[(C -C8)andl kyl ] -ami no, where the alkyl radical for its part may
optionally be substituted; N-[(C, -C6)-al koxy]-al di m no;

(C, - C8)10al koxycar bonyl, where 20 the al koxycarbonyl radical for its part

may optional I ys be substituted: an - - i i g l,. or
napht hyl , Wnel? e tthjrf%ﬁ-ts(é{glg‘%c@?%r(grc?rgé%fh%pér%')iqggaé&% B P?‘rcgﬁeg)ﬁqlk%rﬁ'gﬁ%c%e
substituted. ~- Cgtr@opwgdaq michidt 86 pdlysubsti@tedy - O- (C6-C lo)-aryl, in
particular a group 25 -O phenyl or -O naphthyl, where otherw se reference
may be made to thédpOWws definition of ~C8-Can)-aryl. Optionally
substituted (C6-Clh%lr rexl oxy denotes a group -O (C6-Coo)-aryl as defined
above where, with respett to the substituents of the (C6-C 0)-aryl 30
group, Jseference mgynde made to the above definition under optionally
substituted (Cfi-Cod aar~I. WO 01/25210 -13 PCT/ EPOO/ 09153

~, - Cg) - Al koxy, (C,-C8)-RamhsrgRaischs defing@iaboypkox , as used in the present

i nvention and al soAd def.inité ons,of (C.- - al koxycar bonyl represents
a straight-chain d?@?_kﬁgﬁeavhgfek%x drs%d?r&(ﬁ d%tgr\lz}?dnagole’to 8, 1to6 and 1 to
4 carbon 5 atons, INFEREGIHeHERY andERbB4AR a8 Befiftidaibov@y be nentioned are:

met hoxy, ethoxy, n-propoxy,.isopr gpoxgg n- but oxy, isobutoxy, tert-butoxy,
n-pent oxy, i sopent-dR:CEOHR where R°aaf & axs/as definedakpyg: and n- oct oxy.
Preferepce is gi VQ@gE}Iﬁélﬁt\L@rgﬁt’ &‘ﬁb&e%dgf'ﬁ’éhcib%@e-a' koxy radi cal having 1
to 6 cdfbon atonms. "Particul ar prelaerence s given to a straight-chain or

branched al koxy rafR®a$0,1R® haweteRf dhdiRP ofe aoddimedabove. | n the context of
the present invention optionally substituted (Cl«~Cg -al kox ~C~~C6)-al koxy
and (Cl1~C4 -al kox -§4Qd(e 2&-@9@#%“%7#&%‘0&3@%%Iﬂééefaﬂqgcﬁb?w?;adi cal as
defi ned above havi(ﬂq@_tag(g .1 to 6 and 1 to 4 carbon atons, 15
respectively, whic ;9 ?”onal | y be nono- or polysubstituted by identical
or different substdﬁti@ﬁm}ssubis@tugbar(tjﬁ@j))adrylbxy;t he foll ow ng substituents:

hal ogen (fluorine, chlorine, bromne, iodine); cyano; nitro; carboxyl;

hydr oxyd5, st rai ghtopsieaally opulbistituiethedt (©2- Esjentiekashyheteiopad ehaping up to

CZ- C6) - al kenyl , i articular (,CZ-CA4)-al kenyl ere &t he al kenyl radical

1£or it)s part %/ny z‘gh‘gﬁf{’f‘@ﬁﬁ F‘g}né}g%r%%f??ﬁﬁgé?fgﬁtﬂ@aqng ’-chain o?/ branched
(C1- Cg) - t hi oal kyl , opifogalgy substitubidqel oyh)-drjidbeal for its part may optionally

be substituted; straight-chain or branched nono-, di- and/or _

tri hal ogeno- ( C~- Cy al kyto, 7imemherad satiratedt ori fimsaturaiadthietarocyster havig uphiai n or
branched nono-, di;, and/or trihal ogeno(C, - C8) - L n rticul ar
trifluoromethoxy; %E?Pr;of“é’msrfr&?mﬁ]e[ ep Slsfgégﬁ_b{;ﬁ(g@rﬁ h”&‘? f §p part may

N-di - [ (49 - C8) - al kyddiioafiy'te mbhs! & ﬁ(o%)%u@étilﬁ)’tbd byttieAféal bP Hifferént RabstinEA%
optionally be substituted; or (C, - - al koxycar bonyl, where the

al koxycarbonyl radical for its part may optionally be substituted. 1In the

context of the invention, (C~C-)-Cycloal k~~1 generally represents a 30
carbon ring having 3 to 7 carbon atons, such as, for exanple, cyclopropyl,



cycl obutyl) ow® opesend , cycl ohexyl or cycl oheptyl. v 0PCIZEPQ0/09153

PCT/ EPOO/ 09153 - 14 In the context of the invention, optionally
substituted (C3-C~ -c cloalk | generally represents a (C3-C~)-cycl oal kyl
radi cal as defined above which nay optiongl.ly be nono- or pol ysubstituted
by identical or different substituents, 5 in particular by a (C--Ca)-al kyl
radi cal, preferably a (C~-C6)-al kyl radical, very particularly preferably a

(Cl-C4)-al kyl radical, which for .its rt nay in . turh, 070 0F.\. .
pol ysubstituted asfremf ﬁhﬁeﬂo%c&‘%@sm}%gfﬁg %’b&/nlgg;;u[p l;'f(ﬂt’ ﬁ%l%@e ! giﬁ), W 1o
6- menbered aromatic fgeé)&m'qﬁﬁé&fng@'iop&y”ww (8,-tg)-glkog,ons fromthe

RS €

rg-oup consisting 0O nerally represents a nonocyclic
het eroaromatic radical which is attached via a ring carbon atom of the

het eroaromatic radical and, if approptiate, also vi L Al om
of the heteroar orrawh@ferth%iihétﬁfo.cyaf Itég?\m’?%ylnﬂ% H%yaneélﬁl{' ?’gﬂélﬁdat lg?%:efhfs g(? anyl
(for ex | e furan-2-yl, - 3- fut el pyrrol - 1-yl,
pyrrol -2yl , pyrroY'géé-{/?Iafﬁ,ag{'ﬁ?]er%yﬁY%&% h%%ﬁ%/llw Slgj;?gzoﬁ ,)(ialglpdlgzol yl,
triazolyl, pyridyl, pyrimdyl, pyridazinyl. Preference is given to pyridyl)
pyri mdyl, pyridazinyl, furanyl, imdazolyl and thiazolyl. In the context
of the inventoon, an optionally substituted 5- to 6-nenbered 20 aronmatic
het er ocycl e havin; ~iup to 3 heteroatons fromthe group consisting-of S, N
and O generally represents a heterocycle as defined above which may be
mono- or pol ygubst pdyisests BYs-it6lghémbdred satdiztddeorantsatardvst haterepyole h#ong the

group consisting of 'vitro; am no; guanidino;, amn rbonyl; ha e
preferabdy chlori ne dhetetaatamnirom(the grgp. GAMRIFHINS B?@‘?éf%ﬁ% W%Ckgs R%P?&I ,
as defined above, 25 which for, it It LAR&d oy BEensielsort difesnt Or
by (C6-C, o)-aryl aglaéfepp%%rlfﬁlﬁbg\e/eﬁ]\?ﬁ?chorpg%‘l}?l?&sshggrt %y oplti onal |y be

substituted. ConpoymsisisiiisC ol ehddleebigy conkistingt be anoora@grourf (+@¥ halogsti on
are conpounds of the general fornul al? 30 in_whi

IJ , C?.: VE gZ@ZlO - &5
PCT/ EPO0/ 091a3 R~, (BZCs)Rakyls aitiodeyanos BYdrarylg{Ge @rosatylandyil erg% sHGeR 1R of
one another are selected fromth ro 1 f s f mal
hydr ogen; 5 hydrox;}‘ﬁ‘,‘crbﬂ‘taiyo‘??éﬁ“?ﬁ%%ﬁsﬁg?aﬁgéadﬂf%,a?%%@a%lﬁ%pﬁ gﬁtgtlgl yly

substit yced phenyl (gsiRgapitdE;o)-aRl baagﬁdnauyubm&uteu €0-C;cyoeplkal. koxy ;
-0 (CHZ)"-CH=CHZ where n = 1 or 2; 10 fluorine, chlorine, bromne; ni tro;
cyano; -C(O-R5; -C(O-NR6R ; 15 -NR6R ; -NR6-C(O-R8; -OC(O -Rg;

- SO NROR - and e amtoner indReiMh&tive salts, hydrates and alkoxides,

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

20 R, R% R*and R* are as defined below:

e R'=R?= H; R®= para-OH; R*= -CH,-Z where Z = CN, C(0)-OC;Hs, 4-Br-
C4H,-CO, 4-n-butyl-CsHs-CO, H, CsHs, C(0)-O-CH,-CsHs, C(0)-OCHj, C(O)-
OH, 2-oxo-bcnzo-pyranyl-3-carb0nyl, 4-Cl-CgH4-CO, 3-Br-C¢Hs-CO, 4-CeHs-
25 CsH4-CO, 4-CH;-C6Hy-CO, 3,4-Clo-CoH3-CO;
e R'=R’=H; R? = meta-OH; R* = -CH,-Z where Z = 4-Br-C¢Hs-NH-CO, 2-oxo0-
benzo-pyranyl-3-carbonyl, 4-Cl-CeHs-CO;
e R'=R?= H; R’ = para-0-C(0)-CHs; R* = -CHy-Z where Z = 4-CH;-CeHs-CO,
H, 2-oxo-benzopyranyl-3-carbonyl, (CH)3-CH, 4-C¢Hs-CeHa,
30 e R!=R?=R®=H: R = -CH,-Z where Z = CH;, CN , 2-naphthyl;



RS denot es: hWi0 0352185 hydroxyl; optionally substituted (RCTEDIOANES;
optionally substituted (C3-C~)-cycloal kyl; optionally substituted
(C1-C6)-al koxy; optionally substituted phenyl or naphthyl; 30 optionally
substituted phenyl oxy or naphthyl oxy; or .¢Q (CHZ)"-phenyl where n =1, 2 or
3, WO 01/ 25210 - 16 PCT/ EPOO/ 09153 where the phenyl or naphthyl group may
be fused via two adj acent ri ng atons to optional |y substituted

(C4-C~) -cycl oal kyl , prﬁ represents ,a 5- - menbered saturated or
unsaturat ed h®t go‘tB‘cF Wi T Parobutpxss Ry tCIFk@ %'éﬂr?r&m“ GrCeds, %ngql‘hjt ed

b b t
oubeti tuted (& CRP ey MO, COPNIES OB R I PR ELOHLED, SO e
phenyl or napht IC;Hspr C(G)-OyCHECyHE) -ﬁbi@h%zopyraﬁﬁ 3-eabesynt S(MPNHO, ¥

substituted 5- to 6-nmenbered heteroaryl having 20 up to 3 heteroatons from
the group consi QN?ng of N, Oand S, where the heterocycle and the

het | t | dj i t t
ot onally SUbSRTENREEH, 36 BiRinmaC s o uidt® 29 2R FAr O
(C4-C)- cycl oal bngZi@(mlﬁﬁz,mm)@cagacﬂegm qalhr-ggHgiNH eent and

represent hydrogen ?0 optionally substituted (C C6) - al kyl; optionally
substituted phe®y =ndpR? Fyingtaciluoro V&S 8 L.CEEZ Whets? ZPEA-BEROPHPETH T(O)-

heter oat oms 1 Eﬁﬁ%%é@rﬁh{;i%%%&d g of N O and S or 5 R and R toget her
with the nitroggn JJ%DJJH (Rsvm £h cmacgfy B -£_9ht zméz%%g@nﬁ}q gﬁam ab5-to

7- menber ed sat urat unsa urat ed 'het erocycl e havi ng ‘et er oat ons
fromthe group ®IesR5:MReS pahéa OUHARS \@H.LH whefe 7 ES2-paghthyTBGHQPt i onal |y

be nono- or pol ubs |tut d
A )1/15‘ } 93 meta—NOz, R* = -CH,-Z where Z = CHs.

Some of the abovementioned substances which can be used in accordance with the
present invention for the prophylaxis and/or treatment of disorders are novel, and
15 some are also known from the literature (see Dyachenko et al., Russian Journal of
Chemistry, Vol. 33, No.7, 1997, pages 1014-1017 and Vol. 34, No.4, 1998,
pages 557-563; Dyachenko et al., Chemistry of Heterocyclic Compounds, Vol. 34,
1998, pages 188-194; Elnagdi et al., Zeitschrift fiir Naturforschung, Vol. 47b, 1992,
pages 572-578; Riguera et al., Eur. J. Med. Chem. 33, 1998, pages 887-897; J.
20 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

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
25 compounds of the general formula (I), including the compounds excluded above, for

the prophylaxis and/or treatment of disorders.

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
30 like image and mirror image (diastereomers). The invention relates both to the

enantiomers or diastereomers and to their respective mixtures. The racemic forms, like



10 identical ANONK2%16nt substituents fromthe group consi BCIVIEPOG/0SI5IOXO0
group (=0 ; fluorine, chlorine, bromne; (C -C6)-alkyl; nitro; 15 cyano;
hydr oxyl ; phenyl or naphthyl; or (Cl-C6)-al koxy, 20 and R8 represents NR6R~
where R6 and R are as defined above; optijgnal ly substituted (G -C6)-al kyl ;
(G -C6)-al koxy; 25 optionally substituted phenyl or naphthyl; phenyl oxy or
napht hyl oxy; or -O (CH2)"-phenyl where n =1, 2 or 3, and WO 01/ 2S210

PCT/ EPOO/ 0915%?- 8 R4 represe ts straight-chain or branched (C, -C~)-al kyl
or (C2-C6)-al néIaStWﬁP'@ﬁ Safdh BtSFBq{ﬁtFﬁjanr?o Wiy magaer, die, ke ptgreaigomprically
hydr oxyl ; 5 f 4 WAl s vt O = r S fined
mbove: - 0[O - MR ccicRbils NI e BRI NS iuhe oGl
and R are asofithticomgowtss vé the formiiRGD afdhefRBalher e R6 and R8 are as defi ned
above; -SOZ- NR6R~ where R6 and R are as defined above; -NR6-SQZ-Rg where
R6 and Rs are as defined above; -C(O-(CHZ)"-C(O-R8 where n = 0 to 2 and

R8 is assdefi : 1 2 ; j bst i tuted phenyl oxy
or naphtshyl ox?;ﬁﬁé‘g%ﬁ%*&%u %%ﬂsﬁ? é%’e qg}:ﬁ;{@ﬁ%{%ﬁ%ﬁr&nﬁ”%@i %afngbgr?]tgﬂgﬁéng
up to 3 het er sdisaneesfaccordingeo gholnventivnswith inigeraf adiis, arBBLYIR; acRRtdrQOEbAIY

substituted phenyl or naphthyl; or by a 5- to 7-nenbered saturated or
unsat ur at ed h&tes Jaiquéar preierrgce s iveno for aanenle atoosaits f wishn hyHeechioda zcid,

consi sting of nd, S ch f.or rt. optional | y. be nono-. Qr

pol ysubsti t ut g}ghr%y O?’E}’g%c?ﬁl’é (Y,ﬂfhrgg agd?’f Rﬂé)%éhrﬁ?l %saﬁiélﬁ?éftﬁﬁﬁs[ugfgﬂg@%dd? faggsyifpnic
consi sting of adid, axloepsolfoni€ =8did, fHetigenengfonfchl Lid, NQapHKAEHN &isulfonic acid,

(C -0C6)-al kyl; nitro; cyano; hydroxyl; phenyl or naphthyl; or by

(C, - C8) H} koxytrifhgrogpaticeacitheachdd @pidc Prapionis ecidh lactie aeido tartatic racivly citeiy aeiich
optionally be Elﬁﬁﬁ Mi jacent. ri.ng atons to optionally substituted
phenyl or nap Tt fam\céli’%g%y‘\’oac%%fﬁﬁéﬁ EHPCT/ EPO0/ 09153 - 19 R4 represents a
5- to 7-nenbered saturated or unsaturated heterocycle having up to 3

heteroatons fromthe group consisting of N, Oand S, which for its part may
optional 'y beS#snyhichr may|bpsmentionedt ingludy salte witlc ghstomaryi béses.esitch as, for

substituents r Sjesting of an oxo grou =0);. 5,.f].uori ne,
chlorine, br o‘%‘l{ ng;et’ I(l] %a?i(%? B&ﬁ@gﬁ @{/Fﬁ%ﬁe @9@'1"?3‘, °h B?B{i'w(";saﬁﬁeﬁwl%er earth
15 metal salts (for example calcium or magnesium salts) or ammonium salts, derived from
ammonia or organic amines such as, for example, diethylamine, triethylamine,
ethyldiisopropylamine, procaine, dibenzylamine, N-methylmorpholine,

dihydroabietylamine, 1-ephenamine or methylpiperidine.

20 Definitions in the context of the present invention:
] Halogen generally represents fluorine, chlorine, bromine or iodine. Preference

is given to fluorine, chlorine or bromine. Very particular preference is given
to fluorine or chlorine.
25

o In the context of the present invention, (C-Cg)-alkyl, (C-C¢)-alkyl and (C1-Cy)-

alkyl represent a straight-chain or branched alkyl radical having 1 to 8; 1 to 6
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,
30 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



napht hyl ; or BYO(@12323)- al koxy and which may optionally be PGCI¢EP§0/691580
adj acent ring atoms to optionally substituted phenyl or naphthyl or .
optionally substituted (CA-C~)-cycloal kyl, 10 and their tautomers and their
respective salts, hydrates and al koxi des,. jgxcept for the follow ng
conpounds of the general formula (1), in which the radicals R~, R2, R3 and
R4 are as defined bel ow 15 R~ = RZb: Hl; R3 = E):zci)ra;_lm; Egl = -CHZ-Z where Z
= CN, O - OCZHS, 4- 4-n- bu - C6H4- CO, s .

(O 0 Crb- Corb, | PG e eEietyo SRR BATR o DS HualRy | St buying | o 4
4-Cl - C6H4- CO, 3- Br 486Kt atelds. 4- C6H5- C6H4- CO, 4- CH3- C6H4- CO, 3, 4- C12- C6H3- CO
R~-=RZ=H R3 =neta-OH R4 = -CHZ-Z where Z = 4-Br-C6H4-NH-CO, 2 20
0x0- benzo- pyranyl - 3-carbonyl, 4-d-C6H4-CO, Rl = RZ = H R3 =

= - CHp- 4
para 0 00 O ek e et s S ind fe sl ssur i 1
R4 = Z where F ; Xy,
Ri - G2 whore DX ie® ‘%?%&E%L‘%?eﬁefgﬁ rgien R RN
H, 4-Br-C6H4- CO, 4radicalliHing Do &(1Qb-6XndHSto ACéa@vorQitth% r%lé@nvely, which for its

2- 0X0- benzopyr anyl - 3-carbonyl, C(O -NH C6H5, CN;
para-bromp; R4 = - P81 Con fKemang or DOMU@WCW ldcr@caloamtft‘e@ntcs@bgmwﬂm

R = Gy 7 wher o Sl SR OB e fiagned 5 B capitilst Feipliowte,

01/ 25210 PC f/ EPO04u(b8lh@nts:2Baloffen YfIB8rirte, HehlBane:; mnshha&&) %an‘o fiido: £
Wnere Z = 2-naphthyl, CH3; R~ RZ = H R3 = para-OCI—B = “CHz-Z where
Z = tht hyl, CHZrboxyl; bydroxyl; traight-ehaipt or- RERchad (€;- Cﬁ]—ﬂk@(y/,\hmeﬁ:r%ly:

CH3. 5 Parti I I f d.c he co ds of th neral
formita (1) in whi G i SIBRHRCG 205 ity T VRIEF aiErylicd] FoFTe
i ndependent |y of Opmﬂlﬁ?bb@énaﬂyfbe%@lbﬁ@ﬁtédi stidight-omaih BE bainel @,-CN\G1kenyl,

foll owi ng substituents: hyd;rd hydr oxyl ; optionally substitut “ed
(C -C4)-al kyl ; optPsfeaably (Sus)-alkenyddimpamtigniar 16,-6pk-alisemyl) wherebthei alkengt

(Gane?) 28 K31t -ehbily R o R L AJE Bt Pl
-SGz-NRER 5 and - Nien@0aRiphthyl, where the (Cg-Cio)-aryl radical for its part may optionally
be substituted; (C,-Cs)-alkylsulfonyloxy, where the (C1-Cy)-alkylsulfonyloxy
radical for its part may optionally be substituted; phenylsulfonyl or
p-tolylsulfonyl; straight-chain or branched (C,-Cg)-thioalkyl, where the
thioalkyl radical for its part may optionally be substituted; straight-chain or
20 branched mono-, di- and/or trihalogeno-(C,-Cg)-alkyl, in particular
trifluoromethyl; straight-chain or branched mono-, di- and/or trihalogeno-
(Ci-Cg)-alkoxy, in particular trifluoromethoxy; acyl; amino, N-[(C;-Cg)-
alkyl]-amino and/or N-di-[(C;-Cg)-alkyl]-amino, where the alkyl radical for
its part may optionally be substituted; and (C,-Cs)-alkoxycarbonyl, where the
25 alkoxycarbonyl radical for its part may optionally be substituted.

o In the context of the present invention, (Cs-Cjo)-aryl represents an aromatic
radical having 6 to 10 carbon atoms. Preferred aryl radicals are phenyl and

naphthyl.



where: 30 RS WO @12521hydr ogen; WD 01/ 25210 -21 hydr oxyl ;PGCBERIANIF3I
substituted (C -C4)-alkyl; optionally substituted (C3-C~)-cycl oal kyl ;
optionally substituted (C, -C4)-al koxy; 5 optionally substituted phenyl;
optionally substituted phenyl oxy; or -O(€HZ)"-phenyl where n = 1,

PCT/ EPOO/ 09153 where the phenyl group may be fused via two adjacent ring
atons to 10 optionally substituted (CS-C6)-cycloal kyl, or RS represents a
5- to 7-nenbered saturated or unsaturated heterocycle 15 which for its part
may be nobno- or polysubstituted by an oxo group (=0 ; fluorine, chlorine;

optionally supsti tl‘rlttﬁtdc&&x't Qﬂh C?r&‘ééht inVédtoR; th%Qel‘ﬁY Rnafly Sitited a‘@?al ly

substituted phenyl; or koxy, 25 or represents op
substituted 5- to @_nmptwcmsj aheirematar yddidah\as rc@ﬁmpﬂ thbovg hetiley 6abolts cﬁrbonm t he
group consisting of N, ahn? ., sel ect e%f romthe gr oup consi sting

furanyl, pyrrolyl 29mRs é‘%’? Phith Artymay 3§ BRI PY IPOlysphstiliyed Py ld?‘?tlcékefyl
pyridyl ,s pyrim dyI yi, W§,,0 2@3#% ere
t he het e5r ocycl e an ﬁ?‘%re“p lgsgéﬁglg?y]{ln ?a}nﬁg may eac op%ﬁgﬁg %@ﬁ@%@% Vi a
two adjacent ri ng iadma)s cymcr)mntr@rtmquxy}sLiiydtoxtyUts&dxgphelwﬂx oobranphed)((aLd:g)-
substituted (CS-C6 ycI R are identical or different

al kyl
and represent hydr nPr 'P%n@l'rgsé‘ﬁﬂé’t It gﬁ%u@t(ctﬁ)tlﬁkklyl‘”heﬁ) thgoelkyhal |y

substituted phenylp, @l for jts part may optionally be substituted; straight-chain or branched
(Ci-Cs)-alkoxy, preferably (C;-Cg)-alkoxy, in particular (C;-Cy4)-alkoxy,

10 where the alkoxy radical for its part may optionally be substituted; straight-
chain or branched (C;-Cs)-alkenyl, preferably (C,-Cg)-alkenyl, in particular
(Cy-Cy)-alkenyl, where the alkenyl radical for its part may optionally be

substituted; straight-chain or branched (C,-Cg)-thioalkyl, where the thioalkyl

radical for its part may optionally be substituted; straight-chain or branched

15 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,-Cg)-alkyl}-amino and/or
N-di-[(C,-Cs)-alkyl]-amino, where the alkyl radical for its part may optionally

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

20 the alkoxycarbonyl radical for its part may optionally be substituted; and
(Cs-Cip)-aryl, in particular phenyl or naphthyl, where the (Cg-Co)-aryl radical

for its part may optionally be substituted.

L (Ce-Cio)-Aryloxy represents a group -O-(Cg-Cyp)-aryl, in particular a group
25 -O-phenyl or -O-naphthyl, where otherwise reference may be made to the

above definition of (C¢-Cg)-aryl.

) Optionally substituted (C¢-Cjo)-aryloxy denotes a group -O-(Cs-Cjp)-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 (C¢-Cg)-ar yl.



represent opt WONW3ISHAbstituted 5- to 6-nenbered het er oar yPCTARPOG09153t 0 3
het eroatons fromthe group consisting of N, Oand S selected fromthe group
consisting of furanyl, pyrrolyl, thienyl, thiazolyl, oxazolyl, imdazolyl,
triazolyl, pyridyl, pyrimdyl and pyridazigyl, 15 or R6 and R together
with the nitrogen atomto which they are optionally attached forma 5- to
7-menbered saturated or unsaturated heterocycle 20 having up to 3

het eroatons fromthe group consisting of N, Oand S which for its part may
optionally be nono- or polysubstituted by identical or different

substituents from ihecyrOuBx¢oRsiEhl f o n@N O =Q).q f rine
chlorine; 25 (C, - é%ﬁ%%ﬁ%%@ﬁ—w&% ’e%§/lg?smorlrl glge present

(C, - C4) - al koxy, iN@eftion2 il Qlse A8 the dieRRiTibAPO0/(QRL3BalRex ycambafeRbresddtb B
where R6 and R are as defjned above; optionally substituted éC,-C4)-aI kyl ;

5 (C ~- C4) - al koxy; StEpghtsAain oy bapshed alkexyaagipdhavingdrerdy |l 6y §;andd to 4 carbon

-0 (CHz)<5 - ph I = .epr trai,ght-chain o
branchet? (G - Ca) - ah gyt Bepetuet BAREWERAEACEL ReRlGRIGE, wftey, Shory
pol ysubstituted bynipyspoayy! isopfopbkyjor h-datoxghl aobli@xy.CY &Obutoky, O n-pent¥hier e

RS is as defined above;, -C(0Q) -NR6R where R6 and R are as_defined above;
-NR6R where R6 antioRentiyendigxemst isohexasyon-deptony angre-octa®y- Pesfantnee ds Bdemnd

Rg are as defined gb o on S ere, 6 and R are fined above;
"RR6. SR8 wher ¢ T6% \aéﬁé‘_gﬁggéﬁgl&g?r%‘\éﬁ?dré%é%& ?al-fewﬁ.? Qarggrb)a_!%&
where n = 0 to 2 aPghiRgar prefsterideflis enaldOY Qiraight-cHafh vRlbktNed 2RoAPHMAR! | Y
substituted phenyl oxy; optionally substituted 5- to 6-nenbered heteroaryl

having b to 3 hetlaving biest ¢arlen atems.gr oup consisting of N, O and S sel ect ed
fromthe group consisting of furanyl, pyrrolyl, thienyl, thiazolyl,
oxazolyl, imdazolyl, triazolyl) pyridyl, pyrimdyl and pyridazinyl; 30

T iy S ISRV Ml R SRR R bl
het er oat ons from t6a-Gpalkexy and (G+CaglkdxyMen@enadtrSghtiihain drdwrariched pleoty may

radical as defined above having 1 to 8, 1 to 6 and 1 to 4 carbon atoms,

15 respectively, which may optionally be mono- or polysubstituted by identical or

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,-Cy)-alkenyl, where the alkenyl radical for its part may

20 optionally be substituted; straight-chain or branched (C;-Cg)-thioalkyl, where

the thioalkyl radical for its part may optionally be substituted; straight-chain

or branched mono-, di- and/or trihalogeno-(C,-Csg)-alkyl, in particular

trifluoromethyl; straight-chain or branched mono-, di- and/or trihalogeno-

(Ci-Cg)-alkoxy, in particular trifluoromethoxy; acyl; amino, N-[(C,-Cs)-

25 alkyl]-amino and/or N-di-[(C,-Cg)-alkyl]-amino, where the alkyl radical for

its part may optionally be substituted; or (C-Cs)-alkoxycarbonyl, where the

alkoxycarbonyl radical for its part may optionally be substituted.

° In the context of the invention, (C3-C;)-Cycloalkyl generally represents a
30 carbon ring having 3 to 7 carbon atoms, such as, for example, cyclopropyl,

cyclobutyl, cyclopentyl, cyclohexyl or cycloheptyl.



optional |l y be WOrd/25210pol ysubstituted by identical or diffPCantP00/09153
substituents fromthe group consisting of an oxo group (=0 ; fluorine,
chlorine; (C--C4) 5 alkyl; nitro; cyano; hydroxyl; phenyl; or by

(C~-C4) - al koxy, where the heterocycle andyhe heteroaryl ring may each
optionally be fused via two adjacent rings atons to optionally substituted
phenyl, 10 or R4 represents a 5- to 7-nenbered saturated or unsaturated
heterocycl e having up to 3 heteroatonms fromthe group consisting of N, O
and S, which for its part may optionally be nono- or polysubstituted by

identical or l5 di ok@” 8r gE ﬁgn]?,a g Q n 0xo
group (=0 : fl uorl%f;%ee@ nték'P%F %%qH@‘SUOE 18'1?31 QiR q%-} ?k
phenyl; or by (C, g‘eh)efalykxemsamiawg CH)-eRYoalp/l irgdiedl lay defndd/SRfe WHCcH may
adj acent ring atons to opt| onal l'y substituted phenyl or optionally

substituted (CS- CG?P%%P@I b &ERYPno-xy m)ﬂwut)ﬁéwﬁd tudentisak oaddferm|subsmmeq;t ive
general Yormita (1§ B (GoepBdiatd ottt W GORIRYated. vyt ned
Fg | Smmmat S gt £ i s
C(O) - OH, 2- oxo- benmongnar palysulstivedasdefinediabove.C6H4- CO)  3- Br - C6H4- CO,

4- C6H5- C6HA- CO, 4-CH3-CBH4-CO, 3,4-Cl2-CBH3-CO 30 R = RZ =H R3 =
neta-OH R4 = -CH2-Z where Z = 4-Br-C6H4-NH CO, 2

0X0- benzo- pyranyl r , l:
D 2eaeD by Rll%:ﬁl@ c@fﬂ@klt of4thg: 116%1?6&(:%5 to“ﬁg&]ﬁé?g_dl_gﬁﬁ% hﬁterocy%g
4- CH3- OAHACO, H, Zhayk ' ’ 3 N andrO gendrally

= H, R4=-CHZthereZ gl\l -H' R3 = par a- but oxy; R4 =
-CH2-Z where Z = 4°PPSO48 m?f(‘@' “Cﬁ"‘Broa@("@“CGG%al E‘PECHQ atteehod Wpia, rmg
4-Br- C6H4- GO, 4- Cl caffiiarbia oﬁﬁ@&@%’rﬁnat%r% é@ %i%”atﬂ alﬁ%wa a ring

2- 0X0- benzopyranyl 3- car bonyl

met a-fluoro; R4 = m(f:bgmz awiner &f Zhe= hetBoarGifibe G@ilcﬂ( QEMf&pleﬁ(\Q)nclOﬁk? lSEGH5

CN;, 10 R~:R2:é ‘chhloro R4 = -CH2-Z where Z = CHS; R2

= H R3 = para- OCHES ntigped drgy Burgnylp p exampleyfiran-gyl, fygpn-3-yl), mzrotyl (for

nmet a- - R4 = t| e c rdin o the

Mvent'on 15 gi vers e oPRORRERRLY. ChHEIERlL efS B PG R BSHR Sl
imidazolyl triazolyl, pyridyl, pynrmdyl 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

20 aromatic heterocycle having up to 3 heteroatoms from the group consisting of

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 fluorine; (C;-Ce)-alkyl, preferably (Ci-Cy)-alkyl, as defined above,

25 which for its part may optionally be substituted; or by (Cs-Cyo)-aryl as defined
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:



in which: R1) WO 0125230 identical or different and i ndeperRETEBOMO91G3e
another are selected 20 fromthe group of the follow ng substituents:

hydr ogen; hydroxyl; nethyl; trifluoronethyl; 25 methoxy; radicals of the
fornmul ae - O CH2- CH2- OH, - O CH2-COOH or - O1§H2- CH=CH2; fluorine, chlorine or
brom ne; nitro; 30 cyano; -C(O OH or -C(O OCH3; WO 01/ 25210 - C(O) NH2;

- NH2; -NH-C(O)-CH3; -OC(O-CH3 or -OC(O-C2H5; 5 radicals of the fornmul ae
O-S ~NCH3 O' and 10 - NH S02CH3 or -NH S02C6H5, and PCT/ EPO0O/ 09153 -26 O
Oii /~ _ii ~Oor ON, R4 represents straight-chain or branched

C, - C4) - al kyl hp3 : 20
(2 G .S )amanoy I_IVC\(*R)*R'a%eQQédtiQHIaHMfﬁ%@%ﬁd%d%ﬁ%@(s& 6%@& al}é(@&%)éh

-C( O - HNCBH5; - NHOr@nthe grouplidCthe) ibioMBig subsiZaEtNHC2HS, - NHC( O) OCHS or
- NHC( O) OC2H5; Oih)%{yo - NH- S02- CH3 or - NH- SQO2- 02H5; -OCH3; phenyl, which
may be substi tute gt ro, cyano, fluorine, methoxy, difluoronethoxy,
met hoxyacar bonyl orh};a-é,?}lyl sul fonyl methyl ; pyridyl, furyl, imdazolyl,
benzi m dazol yl or thiaZolyl, which may in each case be nono- or

di substituted by mimrmhald:;ai;ub@ntuchdf(ﬁemmhl]qubstl tuents fromthe group
consi sting of neth i tr and I or| ne; oxadi azolyl which may be

substituted by ph Ry} or naphthyl;
optlonally substltuted (C4-Ce)-alkoxy;

-O-(CH;),-CH=CH; where n=1 or 2;
10 fluorine, chlorine, bromine;
nitro;
cyano;
-C(0)-R;
-C(0)-NR°R;
15 -NR°R’;
-NR®-C(O)-R%;
-0-C(O)-R%;
-S0,-NR®R’; and
-NR°®-SO,;R?,
20

where:

R’ denotes:
hydrogen;
25 hydroxyl,
optionally substituted (C;-C¢)-alkyl;
optionally substituted (C3-C5)-cycloalkyl;
optionally substituted (C;-Cg¢)-alkoxy;
optionally substituted phenyl or naphthyl;
30 optionally substituted phenyloxy or naphthyloxy; or
-O-(CH;)p-phenyl wheren=1, 2 or 3,



WO 01/ 25210 _MWO (v2e10adi cal of the fornmula ,_O ~N_ ' O ~~METHBOG0Y1E3 20
25 or R4 represents allyl or 3,3-dinmethylallyl, PCT/EP00/09153 and their
tautomers and their respective salts, hydrates and al koxi des, except for
the foll ow ng conpounds of the general fongula (1), in which the radicals
R, R, R3 and R4 are as defined below R = Rz= H R3= para-OH R4 =
-CH2-Z where Z = H, C6H5, C(O) - COCH3; R = Rz= H R3 para-O C(O-CH3; R4 =
-CHZ-Z where Z H R = R/-= R3 ere Z=CH3;, R = RZ=H
R3= meta-fluoro; R4= - CHBCE Wﬁé?h@“g or E’?\P@}h @OU[IR'may tF@f-“SFFi viggtwo adjacent
ara-chloro; R4= -CHZ- Z; 3 OCHB "R4=
POz 7 where 7 = B Rnwgg{ﬁzﬁé&ﬁ?)p%@aurﬁ“@@? e ere Z = CH3.
Very particular preference according to the invention is g| ven to conpounds
of the general formula (1) in which: WO 01/ 25210 PCT/ EPOO/ 09153 -28 5 10
15 R1, Rz, R3 are®identical or different and i ndependently of one anot her
are sel ect ed fromthe group of the follow ng substituents: hydrogen;
hydr oxyl ; methyl; nethoxy; radicals of the fornulae -O CHz- CHz- CH,
- O CHz- COCH or - O BHz- Gidpfaisints fal 5ortb emembekdodatuigted Wrt ur@atub@n Retero éPéOH
-C(OOCH3; -C(ONHz; -NHz -NHC(OCH3; -OC(O-CH3 or OC(O) (074
radl cal s of the formul a¥ Gh@@timmyb&m(’@%?rP(EknybStlt@‘?@b%’ O' 20

an oxo group (=0);

fluorine, chlorine, bromine;
10 optionally substituted (C,-Ce)-alkyl;

nitro;

cyano;

hydroxyl;

optionally substituted phenyl or naphthyl; or
15 by (C;-Ce)-alkoxy,

or

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

20 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 phenyl or

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

25
and
R® and R’ are identical or different and represent
hydrogen;
30 optionally substituted (C;-Ce)-alkyl;

optionally substituted phenyl or naphthyl; or



and - NH SOzZCHY QP128L6B02C6H5, 25 30 and R4 represents str AGHERODAMNSYr
branched (C, -C4)-al kyl which is optionally nonoor pol ysubstituted by

hydr oxyl ; am no; - C(O) - OCHS; WO 01/ 25210 PCT/ EPO0/ 09153 -29 5 -C(O) - NHz,
-C(O-HNCH3, -C(O-HNCZHS, or -C(O -HNC6Hp7 - - NHC( O NH2, - NHC( O) NHCHS,

- NHC( O) NHCzHs, -NHC(O) OCH3 or -NHC(O OCZHS; -SOz-NHz; -NH SOz-CH3 or

-NH SQz- CZHS; - OCH3; phenyl; ortho- nitrophenyl or a radical of the fornula

10 15 20 25 ~N I ~N N ~ =~ 4 .
represents allyl) and t'fig] ?e"tt FO%E 8?%11 %Pﬁﬁ“%“oﬁr*? s‘BE‘E‘%’?r\?gl}!%qr?agyl ﬁ?vd?%t es
and al koxi des, except fLthotMtefr@étbﬁWfﬂﬂnﬁ@g?@&@é'&]sﬁftmklﬁﬂ\g@ﬁﬁfd% fornul a
(n, |n Wmch the radicals R, R2, R3 and R4 are as defined below Rl = Rz

:H, = para-OH, R4 = -CHZ-Z where Z = H C6H5, C(O-0OCH3; R = Rz = H

R3 para OC(O-CH3;, R4 = -CHz-Z where Z = H R =R2=R3=H R4 =
CHz Z where Z :(943, R = R2=H R3 = neta-fluoro; - CHz- Z\/\,hereZ

C(O) NH3; R = R2 =H R3 = para-chloro; R4 = - CHzZWnereZ CH3;, R =
R = H R para-OCH3; R4 = -CHz-Z where Z = CH3;, R = R2 =H R3 =

met a- NOz; R4 = - CHR%Zamh &’ gogetherOnith 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
10 identical or different substituents from the group consisting of
an oxo group (=0);
fluorine, chlorine, bromine;
(C,-Ce)-alkyl;
nitro;
15 cyano;
hydroxyl;
phenyl or naphthyl; or
(C;-Ce)-alkoxy,

20 and
R® represents NR®R” where R® and R” are as defined above;
optionally substituted (C,-Cg)-alkyl;
(C1-Ce)-alkoxy;
25 optionally substituted phenyl or naphthyl;

phenyloxy or naphthyloxy; or
-O-(CHy)p-phenyl where n =1, 2 or 3,

and
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process for preparing the conpounds of the general formula (1). 5 According
to a first variant of the process according to the invention, the conpounds
of the general formula (1) are prepared -Ipg reacting conpounds of the
general formula (I1) Rz ,_ RS NC~ CN > HNN-S-H 10 in which the radicals
Rl, RZ and R3 are as defined above with conpounds of the general formula
(rrr)y 15 R4&-X (BI), in which R4 is as defined above 20 and X represents a
nucl eof ugi ¢ group (preferably hal ogen, in particular chlorine, brom ne or

i odi ne, or mggyl k& re§e9§s)’§tﬁ§?1t -chhinfdratr@nPed %Cﬁ-@gﬂﬁ‘l&?i MI{/\%ZZ @? dllfbngnev'hgch

solvents, if appropriate in the presence of a base.

PCT/ EPO0/ 09153 - 3arccoptidnably Mepoperpdysibsigsedibyed above can be il lustrated
in an exerrpl ary manper by t he equation below. R~ Rz R3 dinethylformam de
DVF) NC / + R4NEIORYET | 1) NaHCD3, 20 C H2N N SH

5 fluoro, chloro, bromine;

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 RS and R’ are as defined above;

10 -NR6-C(0)-R8 where R% and R? are as defined above;
-SOz-NR‘SR7 where R and R’ are as defined above;
-NRG-SOZ-R8 where R® and R® are as defined above;
-C(0)-(CH,),-C(O)-R® where n = 0 to 2 and R® is as defined above;
(Cy-Ce)-alkoxy;

15 optionally substituted phenyloxy or naphthyloxy;
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-membered saturated or unsaturated heterocycle having up to

20 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;
(Ci-Ce)-alkyl; nitro; cyano; hydroxyl; phenyl or naphthyl; or by (C,-Cg)-
alkoxy,

25
where the heterocycle and the heteroaryl ring may each optionally be fused

via two adjacent ring atoms to optionally substituted phenyl or naphthyl,

or

30



| f the radi cAYORM/2R210he general formula (1) has the neani AgTEHPMHORWNy| |
substituted by the radicals -NR6-C(O-Rg, -NR6-C(O-NR6R , -NR6-SOZ-R8,
where the radicals R6, R and R$ are as defined above, it is alternatively,
according to a second variant of the progess according to the invention,

al so possible to prepare the conmpounds of the general fornmula (I) by
initially reacting the conpounds of the general formula (II) wth

2-b t hyl t d I

ahien are Tnie renbfethits 5 RRTHR0ReRY shOFHAT e B S oo nhth B,
WO 01/25210 PCT/ EF@%&%&%m@f@orﬁ thé\gx\Mﬂp%Bnﬁ%&n{"ga&m@aﬁ@sm ng -C(O -Ryg,
-C(O-0Rg, -C(O-NROR~, - R8 where R8 is as defined above and 10 15 Y

represents a nucl wiq!ngﬁoc ltgrpauma)p@mfcmaublby M%@etpplysubspamd bulidenticall ar i ne,
brom ne or iodine, late, tosylagte, triflate or 1-imdazolyl) qr else
R0 has the neani nbifREeTrarbsauats PolpES Bl eoBiging ol RN evdp {ridhe
solvents, if appr@pkigd @hldiinkNBroRtiRSe@seCHlalidy DRES; cirzﬂx% $G&OR; \bﬁéﬁﬁrﬁr
descri bed above, of thé process according to the inventioh can

il lustrated i n annapheing arby (@rCwalkoxytahe f ol | owi ng equati on: R R2 ~~Rs
HZN- =N =S ~RH2 gvlh}gh rﬁ%yyopgi\c{%ally be fused via two adjacent ring atoms to optionally

substituted phenyl or naphthyl or optionally substituted (C4-C;)-cycloalkyl,
10 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', RZ, R3 and R* are as defined below:

15 . R! =R? = H; R? = para-OH; R* = -CH,-Z where Z = CN, C(0)-OC,Hs, 4-Br-
CsHs-CO, 4-n-butyl-C¢H4-CO, H, CsHs, C(0)-O-CH,-CsHs, C(O)-OCHs,
C(0)-OH, 2-oxo-benzo-pyranyl-3-carbonyl, 4-CIl-C¢Hy-CO, 3-Br-C¢Hy-CO,
4-CgHs-CgHy-CO, 4-CH;-CsHy-CO, 3,4-Cly-CH3-CO;
. R' = R? = H; R® = meta-OH; R* = -CH,-Z where Z = 4-Br-C¢H,s-NH-CO, 2-
20 oxo-benzo-pyranyl-3-carbonyl, 4-Cl-C¢H,-CO;
. R! = R? = H; R® = para-O-C(0)-CHs; R* = -CH,-Z where Z = 4-CH;3-CgHa-
CO, H, 2-oxo-benzopyranyl-3-carbonyl, (CH;);-CHj3, 4-CsHs-CsHy;
. R' =R?=R®=H; R* = -CH,-Z where Z = CH;, CN, 2-naphthyl;
. R' = R?= H; R? = para-butoxy; R* = -CH,-Z where Z = 4-Cl-CgHs, C(O)-
25 OCH3;, C(0)-CgHs, CH=CH,, C(0)-NH,, H, 4-Br-C¢H,-CO, 4-Cl-C¢H,-CO,
C(0)-0C,Hs, C(0)-O-CH,-CgHs, 2-oxo-benzopyranyl-3-carbonyl, C(O)-NH-
CeHs, CN;
) R'=R?= H; R’ = para-bromo; R*= -CH,-Z where Z = 4-Br-C¢H4-CO, 4-Cl-
C¢H4-CO, C(0)-NH,, C(0)-OCHs, 4-Cl1-C¢Hs, 4-Br-CsH4-NH-CO;
30 . R' = R? = H; R® = meta-fluoro; R* = -CH,-Z where Z = 4-Br-C¢H4-CO, C(O)-
NH,, C(0)-O-CH,-CgHs, CN;
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sonetines also referred to as | eaving group, can be introduced into the
reaction separately or else be generated in situ by customary nethods, for
exanpl e by the "Mtsunobu reaction". 5 Supgable solvents for the process
according to the invention are all organic solvents which are inert under
the reaction conditions. These include al cohols such as net hanol, ethanol

and isopropanol, ketongs such as acetong,and nethyl ethyl ketone, acyclic
and cyclic ether shﬁlui% EsﬁdReFWTa"étl?féiR‘éﬁdcﬁéﬁ‘é{ﬁ?&%Fer,hthé’bt@iss such as

10 ethyl acetate qgg1 byeyl,acet . recar hons, such . as benzen yl ene,
t ol uene, hexaﬁe o?ﬁ ci/g‘l Eh%%né,%&% %ﬁyﬁarﬁﬁﬁd‘@yﬂséf 8fﬂapﬁti P’E,C}Eyri di ne,
di met hyl sul foxi dR (DRBQH; R edrnaicsdIRMdeecar RABS BUCOHRS

di chl or onet hane, chl orobenzene or di chl or oet hane or hexanet hyl phosphori c
triamde. Water is also suitable for use as solvent. Particul ar preference

is given to dinethylforpam de. It s also possible to 15 use m xtures of

t he sol 3entsd§r‘?ét|’ﬁ”il%l‘y e%’i@é?“’@@l“? Hre the£9 OHP& ?fHEeéﬁﬁﬂﬁﬁWﬂlﬁﬁBrgani c or
organi c bases. These preferably include alkali netal hydroxides, such as,
for exanple, sodium hydroxi de or potassi um hydroxide, or alkali netal

car bonat es, gnetids sodi um carbonate or potassium 20 carbonate or sodi um
bi carbonat e or potassi um bi carbonate, or sodi um et hoxi de or potassium

met hoxi de or sodi um et hoxi de or potassi um et hoxi de or potassium

Lo D o e R eRS Srd Heflfica b tfteRf SOIMMILANEARy oflchBlMiner ave sclegted;

bis-(trinmethylsily e or Ium diisop , Or organone
compouri@s, such adrdmthe droaphofitive dollgwiegghbstitdentsm or el se ami nes, such as
triethylam ne and pyridine. Preference is given 25 to the al kali netal
carbonates and al BAffO%R®t al bi carbonates. Here, the base can be enpl oyed in
an anount of fromhgdltogyllo nol, preferably froml to 5 nol, in particular
from1l to 4 nol, based”"dn 1 nol of the conpounds of the general fornula

(1) or (1V). 30 opi6hdl/sabstitGted3e,-BHTAIKAPO/ 09153 The reaction generally
takes place in a tenperature range of from-78C to reflux tenperature.
preferably in theoptpealyfsubstitutedcheryl+40C, in particular at room

: ggﬁgre ng: gssﬁr Zh?PE)i?ﬁaquis%stﬁ@fgdtfél-@)r-ﬁlkgﬂ;ou'[ at atnospheric, elevated or
-O-(CH;,),-CH=CH; wheren = 1;
fluorine, chlorine;
nitro;
cyano;

20 -C(0)-R’;
-C(0)-NR°R’;
-NR6R7;
NR®-C(0)-R?;
-0-C(0)-R;

25 -80,-NR°R’; and
-NR®-SO;R?,

where:

30 R® denotes:
hydrogen;



exanple in t WOAH3E2¥rom 0.5 to 5 bar). In general) the r B&I/EBA0/09153
carried out at atnospheric pressure. The person skilled in the art is

fam liar with numerous nodifications of the 10 conditions nentioned above
which are within the knowl edge of the averjage expert and within the scope
of the present invention. The conpounds of the general fornulae (I1) are

| i kewi se known per se to the person skilled in the art or can be prepared
by customary methods known fromthe literature. 15 Reference may be made in
particular to the foll g\XPWéy{aubl i cations, the respective content of which

i s expressly incorporatgfohdfyubstite bR - )_léﬂ'(gﬁr ence: Dyachenko et al.,
Russi an Journal of Chem stry,” Vol. 33, No. 7‘ 1997, pages 1014-1017 and Vol .

34, No. 4, 1998, pages optondlyIubsitacHdbk-€C7prydbalkylChemi stry of Heterocyclic
Compounds, Vol . 34, No. 2 0 1998 e 88-194; Qntela et al.,

Eur opean Journal of I\/Ed’PE?‘?@IYS&ﬁ%ﬁ?@ﬁ?@}%@éf‘&o@%, 1998) pages 887-897;
Kandeel set al., ZeitschhiiblalfydubdahidapResanung 42b, 107-111 (1987). 25 It
is al so possible to prepare the conpounds of the general fornmula (11) from

conpounds of the gener aptidbmaliysubstitvied phpgnyleactoron with an al kali net al

sul fide. This preparatiqgn pethaod can be illustrated in an exenplary manner
by the equation bel ow '8'(9ﬁbll? gyhyhersg 1. R2 Rs NC / ON + Na~S~Na H2N N S
PCT/ EPOO/ 09153 (VI) (11) The alkali nmetal sulfide used is preferably sodium
sulfide in an amunt of from1l to 10 nol, preferably from1l to 5 nol, in
particular from1l to 4whele thoghenylagrodp ey tef fuSed bia teongapateniSring afohe to
general fornmula (VI). Suitable solvents are all organic solvents which are
inert dfder the reacti GRUAMHYisEPBRYed {hebe)-¢¥slalldd N, N- di net hyl f or mani de,

N- et hyl pyrrol i di none, hexamnet hyl phosphoric triam de, pyridine and
acetonitrile. Particularly preference is 10 given to N, N-di net hyl f or mam de.
It is also possibbe to use m xtures of the solvents nentioned above.

R’ represents a 5- to 7-membered saturated or unsaturated heterocycle

15 which for its part may be mono- or polysubstituted by

an oxo group (=0);

fluorine, chlorine;

optionally substituted (C,-C,4)-alkyl;

nitro;
20 cyano;

hydroxyl;

optionally substituted phenyl; or

by (C;-Cy4)-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, selected
from the group consisting of furanyl, pyrrolyl, thienyl, thiazolyl,

30 oxazolyl, imidazolyl, triazolyl, pyridyl, pyrimidy! and pyridaziny!,



The reaction WO @H282H |y carned out in a tenperature rang®P@GI/ER00/09138C t 0
reflux tenperature, preferably in the range from +20C to +120C, in
particular at from 15 +60C to +100C. The reaction can be carned out at

at nospheric, elevated or reduced pressureyffor exanple in the range from
0.5 to 5 bar). In general, the reaction is carned out at atnospheric
pressure. 20 The person skilled in the art is famliar wth nunmerous

nodi fications of the conditions nentioned above which are within t

know edge of the aver ag‘gg%%%r ﬁetgﬁ‘?ﬁyw taﬂﬁ?rq‘et ﬁeéergé‘a'ﬁémgfm?hﬁa r‘&’é’é’ﬂgﬁ' be

i nvention. WO 01/ 25 ; al
formulae (VI) are |i kevzxfﬁ%geg %ﬁgﬁng%ﬁggﬁ?%ﬁﬁwgh%e@ggﬁ@?ﬁ%&%ﬂslt‘ﬂ‘gpgft or
can be prepared by custaptiengllysbhinsed(Osv@y)-Cydoalkile |iterature. Reference
may be made in particular to the publication Kanbe et al., Synthesis, 53l
(1981) the content of which is expressly incorporated herein by way of
referenge. 5 The cggpounds of the general forrmulae (I11) or (V) are either
comercially available or known per se to the person skilled in the art or
can be prepared by customary methods. 10 Surprisingly, the conpounds of the
general formula (1) have an, unforeseeabl e useful pharmacol ogical activity
spectrum and are tl%]éqngflgraéegct;:pp%|o§d]f%rgg,apqi&gr§§enf or the prophyl axis

and/ or treatnent of di q@,&ﬂg&ﬁ This is because it has now been found,
unexpectedly, that the su ances of the 15 fornula (1) above are suitable
for the prophyl axi s andpaibniliyeaibsgoledgC,-&,4)-alkge nunmber of disorders, i.e.
in particular, for exanple, disorders of the cardiovascul ar system

(cardi dascul ar di sor depsipnally sygaipedirhendo?ders; respiratory di sorders;

i nfl ammat ory and neur oi [ ;= dja i articul ar

di abetes nel litus; cancrgﬁlj;e angbﬁﬁaé I%/]%g g%%n‘:é'u{roogg%%ﬁl%err%cpihgtgro& g}aag}gs,
such as, for exanple, R@risisdtosor fbns GaSEoudBENsMtIG dIa, MO ahd St fRfecl@Nt ext
of the present inventiaon, cardiovascul ar disorders are to be understood as
meani ng, in particul ar froerthexaiopp ecansisting| ofo franyldipygplybr thienybr tiazolylhear t

examl o, 25 rosti nosi s reay ARl R TLewlohR SYARIOT R iRt

vessel 945 arteriosclerosis; tachycardia; arrhythm as; peripheral and

cardi ovascul ar di sorders; stable and unstabl e angina pectoris; and atri al
fibrillation. The9onpounds of the general fornmula (1) are furthernore al so
suitable for reducing 30 the nyocardial area effected by an infarct.

R® and R’ together with the nitrogen atom to which they are optionally
attached form a 5- to 7-membered saturated or unsaturated heterocycle
20 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;
25 (C1-Cy)-alkyl;
nitro;
cyano,
hydroxyl;
phenyl; or
30 (Cy-Cy)-alkoxy,



WD 01/ 25210 -WPO PEZSEIDO0/ 09153 The conpounds of the gener alPGDYERODAISI are
furthernore suitable for the treatnent and prophyl axis of thronboenbolic

di sorders and i schem as such as nyocardial infarction, stroke and
transitory ischemc attacks. 5 A further.zyea of indication for which the
conpounds of the general forrmula (I) are suitable is the prophylaxis and/or
t herapy of urogenital disorders, such as, for exanple, irritable bl adder,
erectile dysfunctiogn and fenal e sexual dysfunction, and additionally also

t he prophyl axi s afifor treatment of i nfl ammat ory di sorders, such as, for
exanpl e, asthma and infl anmabl e der mat oses, of neuroinflammatory di sorders
of 10 the central nervous systenl ;uch as, fog exanpl e, conditions after
cerebral infarctidh, Alrepresemts NB Rl whersd®® ahd R’ fage modefinat above;

neur odegener ati ve disorders such as Parkinson's di sease, and al so pain. A
further area of indicafﬁﬁﬂ @B”W gBPF§3§W§ﬂgP@3Eders such as, for exanple,
asthma, 515 chronic brone '4L§kOQ#InDnary enmphysema, bronchi ectases, cystic
fibrosis (nmucoviscidosis) and pul nonary hypertension. The conmpounds of the
general formula (1) arepfiondllysubstitetediphendyi t abl e for the prophyl axis

and/ or therapy of hepatic fibrosis and cirrhosis of the liver. 20 Finally,

t he conpounds of the gé%@Q%ﬁ“XhQFnula (1) are also suitable for the
prophyl axi s and/ or ther e in;particular diabetes nellitus.
Accordi ngly, the presen? tﬁ%&ﬂgkégﬁgﬁégnféﬂhtes to the use of the
substances of the 25 general fornmula (I) for preparing nedi canents and

phar maceuti cal ,conpositions for the prophylaxis and/or treatnent of the
clinicdl feat®fes nmentioned above. The present invention furthernore
relates to a method for the prophylaxis and/or the treatnment of the
clinical pictures nmentioned above using substances of the general 30
formula (). R* VWOréptés2 R 1dtraigh-cRE/ dERMDBA £, -Thieal RYISSIES T iali@hyRwhicki t Y
of the abovenentioned conpounds of the general formula (1) can be expl ai ned
by their action adtentioagilymoppyerpedysyhstitngdPydual subtypes or a plurality
of subtypes of the sine receptors, in particular as selective |igands
on adenosi ne Al, adenosi ne A2a and/ or adenosine A2b receptors, 5 preferably
as sel @stive | i gafidering) chldeinesi ne Al and/ or adenosi ne A2b receptors. In the
context of the present invention, "selective" are adenosine receptor

| i gands where, fifF¥M% a clear effect on one or nore adenosine receptor

subtypes and, -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;

20 -NR®-C(0)-R® where R°® and R® are as defined above;
-S0,-NR°R” where R® and R are as defined above;
-NR®-S0,-R® where R® and R® are as defined above;
-C(0)-(CH,)s-C(O)-R® where n = 0 to 2 and R? is as defined above;
(C-Cy)-alkoxys;

25 optionally substituted phenyloxy;
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;

30 optionally substituted phenyl; or



secondl y, no WO 1/262H] der abl y weaker effect on one or nor ®CE/EPOOMEESDSI ne
receptor 10 subtypes can be observed, where, with respect to the test

met hods for the selectivity of action, reference is nade to the test

met hods described in section A 11. Conmpagged to adenosi ne receptor |igands
of the prior art, the substances of the general formula (1) are much nore
sel ective. Thus, for exanple, conpounds of the general 15 formula (1) in

whi ch R4 represents ~-C4)-al kyl which is substituted by a group of the
formul a - C( O NR6RDY $ivarte '?qeleéf%f% safprgtedyan insaiyratsd heterogycdahaving upr b0
hydrogen or optio | = 5 I jve
o% adgnosi ne RZb ?Zﬁ:éé%? %?Eﬁ%g%.?%@d%rﬁgé gﬁsrtﬂ%gﬁ’ @%ﬁ%gﬁgé@g#*tsﬁghgﬁ%ral

formula (1) in whioptiohdly Bpreaents polgdutisdiuted bylidaisieal bt difRebnd ¥ulbsitusats NOr e
hydr oxyl groups generally act selectively on adenosine Al receptors.
Conpounds of the JEWRtha Eiogp ganusting)ofian Qun srpurd=pPpiearing: shloune;d)-Giky|
25 subskituted by iy J f i . Ltute enzyl, in turn,
general [y act sel éﬂc‘ﬁlf}ﬁﬁg %Jﬁn(g&gg%yﬁ}%kﬁﬁaﬁﬁ éh(g Taﬂkeot’)(bb receptors. This
receptor selectivity can be determ ned by biochem cal neasurenment of the
intracel lul ar nessenger cAMP in cells which specifically only express one
subt ype of 30 t he @8 hescrpeycds,prg the heieropeyl singemay eaghooptianslly &n fusedr ease
in the intracellul . tration i s observed: jn the case of

antagoni sts, a dee’?areté‘gogg\éj%c(éﬁ{ﬁ%%nat@%%& (I’p&ogflﬁ)y S'{%gg%dzél?%f- 39

PCT/ EPOO/ 09153 cAMP concentration after prior stinmulation with adenosine or
adenosi ne-li ke substances is observed (see the publications B. Kull, G

Arsl anl0OC. Norsson, C. Omran) A. Lorenzen, U. Schwabe) B.B. Fredhol m
"Differences in the order of potency for agonists but not antagoni sts at
human and rat adenosi ne A2A receptors”, 5 Biochem Pharmacol., 57 (1999)
pages 65-75; Rind fepPeseflsaxRnOamemhbeie@@R@Fated or R¥afRatePhdrerddydlb having up
"Characterization of the human brain putative A2B adenosi ne Teceptor
expressed i n Chi nés2hpigrastams Gomrthe govpcoasstingeaf|N,90 andB, J. Phar nacol .,
119 (1996) pages 1286-90) the respectiyve. disclosure of which is hereb
expressly i ncorpoWi?Cg'dtgoﬁ S \RAT a8y %‘f"é\aﬁ}ﬁés)mo% ORPRlYSUpsHiteA by I‘f@“ﬂ?éé%nt

i nventijen al so pr gwtedas sumstithehis Ofromet i LNgr LEC ' s, In
particul ar of selective adenosi ne Al, l?ggtndg?i gg%%ggaﬁd/agr&%%?\%dg %@%Zb
receptor |igands, flzoring raiferimen C rElal-diyte mitso; agyenghlaydrengduphengl; @ongpSi-t i ons
for the prophyl ax'?s alp(d/orrggreat ment of disorders, in particular, for 15
exanpl e, di sorder 4}5? PRe®ar di ovascul ar system (cardi ovascul ar di sorders);
urogeni tal di sor dhfch irial/! SHHERAIDY Ye A0Sk 01ar AVd HABIR A ahROfcISpfonally

neur odegenerative disorders; respiratory disorders; hepatic fibrosis,
cirrhosis of the Bubstifutedphengtor aptignsliywsubstjtuttid(EstCGay-cydloallgr t i cul ar

di abet 8 mellitus, where, with respect to the individual areas of

i ndi cation, reference is also nade to what has been said 20 above. Thus,
conpounds  of aﬁmeﬁ&mﬁmkrsfaaamiﬁree¢actiw@ham., Rydrstes Bl ELAkHMBLy tO adenosine Al
receptors are preferably suitable for nmyocardial protection and for the
prophyl axi s and/ or treatment of tachycardias, atrial arrhythm as, cardiac

i nsufficienc of . acut S5.kidney failure, diabetes and. of in. ympounds
of the generé}fcePLFoﬁE#]eaFo(l%’)w'%F?fﬂg%}“ﬁﬁ OEH}C&Q‘FWEfWé)a Qbéﬁd@ﬁe‘ﬁbthﬁig‘ﬁc $
receptors, OR'!keROtA8R*Aask defined BElglver ably suitable for the prophyl axis
and/ or treatnent of thronboenbolic disorders, of neurodengenerative

di sordéds such as Parkinson's disease and al so for wound heal i ng. Conpounds
of the general fogrmul XH; whi ch @ 1d, sel gctively to adenosine 30 A2b
receptors, if turh, “ﬁe‘ & & Rase- @ﬂft%b‘?ﬁz%‘f’h‘ﬁﬁg DD PRI GHsndiBsr

t herapy of hepati g fii_pPsis. ) candiral ~Rf i B8N0k fReURahN tory
i'sorders, 0o oSrFEoTs bR BISTFRETRS Gl ShEOL O L g LR RO
urogeni tal i ncont C@ROEL, alvdxadbszoopyraedBi-datbayy, 4HCIaTHRICO S 3T-6H,-Cor
exanpl e, asthma and_ chronic_bronchitis. The present invention also provides

medi cament s and pfidrshalestkiC@ 8ottt GBnb4- 16 Coing at | east one
| ecti d i pe_agyd/ of Aad i RE. f2b t | i f t
Teast Bhe compouns ot rheb k-0 R CHRZ W, A2 M FHESREECD 2 o

phar macol ogi cal | yogsb&oaihrahye3cdaiodlt, 4-CLCgaLcoers, and their use for the
pur poses nentioned above. 10 Suitable for adm nistering the conpounds of

the general fornmula (1) are all customary adm nistration forns, i.e. oral,
parenteral, inhalative, nasal, sublingual, rectal or external, such as, for
exanpl e, transdermal, with particular preference oral or parenteral. In the

case of parenteral adm nistration, particular nmention nay be nmade of
i ntravenous, intranuscular and subcutaneous adm nistration, for exanple as
a 15 subcut aneous depot. Very particular preference is given to oral



Here, the actW@ 02/25pbinds can be administered on their owP@I/ERD0{(9E580r m
of preparations. Suitable preparations for oral admnistration are inter
alia tablets, capsules, pellets, sugar-coated tablets, pills, granules,
solid and liquid aerosols, 20 syrups, enupgions, suspensions and sol utions.
Here, the active conmpound has to be present in such a quantity that a
therapeutic effect is obtained. In general, the active conpound can be
present in a concepnfration of; fromO0.1 to _100% by weight, in particular

from0.5 to 9bo% byRueiRgHt M 5 & BradP (P his R o= 868y Where ghe. 4-Cila-CoHe-
particular, the copgept éﬁ(b%"%ﬂ%‘?’l' pctdrb\éﬁgpgr_’@%gsén%ﬁﬁ?oul d be 0.5-90% by

weight, 25 i.e. the active conp shou € pr n quantitites

suf fici ent tosachipleREReRUOSARE < THEZ MR RRECOH,, TNt his end, the active
conpounds can be converted in a manner known per se into the customary
prepar ati ons.® Thi sRi s RichFB\WRYE= peiadoutoxe rR* 00H evhpreaZna cleQL-Cell, | (B0
sui tabl e Garners, i pLeats,..saolvents, vehicles, emulsifiers andJor

di spersants. m@éﬁ%@%éﬁﬁ %(E&Pdé@ﬁgg By 41551 edlacCin A -Gdis-60-
mentioned are, forcgxe s CV{@) g C Xb G Qr i Me syf or
exanpl e, paraffi ns,@\?ggg% ait’)le oﬁgl—{lg‘?-gé)%g%%l%agb 5 \gi ?Onzﬁgéc;(ﬁgﬁg}l(for
exanpl e et hanol, JT¢He€dl;), gl ycols (for exanple polyethylene glycol),
solid carriers, such as natural or synthetic _ground minerals (for exanple

talc or 5 sil%catdd)=RsaddrB Tmsta-BuanepRe = -§t06 wherech |4 Bt-CeHe-CO, C(O)-
di spersants (for %ﬁm@ﬂ@b@i‘@@y&”m i done) and glidants (for exanple
'n"the case

magnesi um sul fate). *oral admnistration, tablets may, of
course,jpal so «ont g'n- RAiH;j Res padhIcs; ROILOM, Z What & = beget her with

adj uvants such as starch, gel aPi n and the Iike. 10 Agueous preparations for
oral adnini strati &' =FrR§/=anrR3n=epamarCéCHg Ritheri Qg Zwi ltee Z1=a@HE; enhancers or
colorants. In general _,it _has been found tg be advantageous to adm nister,
in the case df parert 8r IHanT Metr Neei Bn= -gHar vhere £ 5fCHy.om about 0.1 to
about 10 000 p,g/kg, 15 preferably fromabout 1 to about 1 000 ~. g/kg, in
particular fromabout 1 ~, g/kg to about 100 ~, g/ kg, of bodyweight, to

obt ai n ef f ectRarticul@piéfeence Acdolding asthe Gfiventiah iogiNemMiocsdongidu@ts of the ganeat I LY
is fromabout 0.1 to about 10 ng/ kg, preferably fromabout 0.5 to about 5
ng/ kg, Pn parfPiYer&P from about 1 to about 4 ny/ kg, of bodyweight. 20 In
spite of this) it may still be required, depending on bodywei ght,

adm ni stration route, individual response to the active conpound, the type
of preparati anwhich:the tine or interval at which adm nistration takes

pl ace) to deviate fromthe quantities nentioned. 25 The present invention
is illustrated by the exanpl es bel ow, however, these exanples are only

i ntended to f@ciphi a j f theci ikon_and, not. to
restrict the l?ﬂh\ll}e’n%zi tgﬁe ?dﬁggérl%;%mrla@ﬁ&%m%j ggﬁﬁ%mﬁ)ﬁgf Rﬂgé\egét?]g%?ri%osﬁl%%dt he
physi ol20gi cal act ifsonh yhel groipeoaiths folhiwiag safstitueatscar di ovascul ar acti on
Langendorff heart of the rat:

ydrogen;
hydroxyl;
methyl;
trifluoromethyl;

25 methoxy;
radicals of the formulae -O-CH;-CH,-OH, -O-CH,-COOH or
-O-CH,-CH=CHz;
fluorine, chlorine or bromine;
nitro;

30 cyano;
-C(O)OH or —C(O)OCH3;



5 PCT/ EPO0/ O9WA3 0125210 openi ng the thoraci c cage of anest hdRGCEEPOOA9I53t he
heart is renoved quickly and introduced into a conventional Langendorff
apparatus. The coronary arteries are perfused at a constant volume (10
m/mn), and the resulting perfusion presggire is recorded via an
appropriate pressure sensor. In 10 this arrangenent, a decrease of the
perfusion pressure corresponds to a relaxation of the coronary arteries. At
the sane tine, thegﬁbgﬁﬁ&re whi ch is devel oped by the heart during each
contraction is nea: ia a balloon introduced into the left ventricle
and a further pressyse sensor. The frequency of the isolated beating heart
is calculated fromthé nunber of contractions per 15 time unit. In this
test arrangenent, -NHBMO)CHM ng val ues were obtained for the coronary
perfusion pressure (the stated percentage refers to the reduction of the
coronary perfusioanQGQEGH@OFdDﬁKFBé%ikét the respective concentration):

WO 01/ 25210 - 43 P eduction of the coronary perfusion
pressur?in ercentrg ggggﬁ%gﬁﬁﬁgfggn of Conpound of the fornmula (1)usedR,
R2Rs 10-7 g/m 10-6 g/mM NC ~ CN~ 4 N~ ~RH2N SR =R =HR3 = par a- CH3no eff ect
observedabout 26%4 = - CHz- CH(OH) (CHzOH) (com ound of examle A
198) R =R =HR3 = par a- CH3n enfea{ observeddﬁout W4 = -CHz-phed?I(

ound of examle A 189) R—=K-NR3 F-fEla- OHabgeHN 42%gabout (68%R4 =—8—N

- CHz- CH20H(com ound of ex@n Ne 4 43)R =R =KR3\=_par a- CHabout 409 boit > ;
75904 = - CHz- CHZOH(com ound of examle 21 )R =R =HR3 = par a- OHabout
64%about 631 OR4 = 2-im dazol yl net hyl (com ound of examle A 379) At the
stated concentratiggs, the substances tested had no effect on the pressure
devel oped during the contraction in the left ventricle and no effect on the
heart ri@te. 5 ThusNH-SOyEH; desNHS0,8xH¢ t hat the substances act selectively
only on coronary perfusion. WO 01/ 25210 -44 PCT/ EPO0/ 09153 11
Denonstration of the receptor selectivity (adenosine Al, A2a, A2b and A3
receptor selq@&ivity) Cells of the permanent |ine CHO (Chi nese Hanster
Ovary) were stably transfected 5 with cDNA for the adenosi ne receptor
subtypes Al, A2a, A2b and A3. Binding of the

R* represents straight-chain or branched (C,-Cy)-alkyl which is optionally mono-

15 or polysubstituted by
hydroxyl;
amino;
-C(0)-OCHzs;
-C(0)-NH,, -C(0)-HNCHj3, -C(0)-HNC,Hjs, or -C(0)-HNCgHs;
20 -NHC(O)NH,, -NHC(O)NHCHj;, -NHC(O)NHC,Hs, -NHC(O)OCH; or
-NHC(O)OC,Hs;
-SO,-NHy;
-NH-SO,-CHj or -NH-SO,-C,Hs;
-OCHs;;
25 phenyl, which may be substituted by nitro, cyano, fluorine, methoxy,

difluoromethoxy, methoxycarbonyl or p-tolylsulfonylmethyl;

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;

30 oxadiazolyl which may be substituted by phenyl or methoxyphenyl;



subst ances t oM(h81/233lbr A2b receptor subtypes was det er m RET/BPOAHIISI i ng
the intracellular cAVMP concentration in these cells using a conventi onal
radi oi munol ogi cal assay (CAMP-RI A, |BL GrbH, Hanburg, Germany). 10 In the
case of the action of the substances as agpnists, binding of the substances
is expressed in an increase of the intracellular cAVWP concentration. In

t hese experinents, the adenosi ne anal ogue NECA

(5-N-et hyl car boxami_do- adenosi ne), which binds unselectively) but with high
affinity, to all adenosi ne receptor subtypes and has agonistic action
(Klotz, K N, Hess|ffd@al ofthe fegugl, J.-. Owan, C, Kull, B., 15 Fredholm
B. B., Lohse, M J., Conparative pharmacol ogy of human adenosi ne receptor
subtypes - characterization of stably transfected receptors in CHO cells,
Naunyn Schm edebergs Arch Pharnmacol, 357 1998), 1-9) was used as

ref erence conmpound. 20 The adenosi ne r&:{ét ors Al and A3 are coupled to a
G protein, i.e. stimulation of these re ept Q4's results in an inhibition of
adenyl ate cyclase and thus a reduction o |ntracel | ular cAMP | evel. To
identify Al/ A3 receptor agonists, the adenyl ate cyclase is stinulated using
forskolin. However, additional stimulati Hthe AL/ A3 receptors inhibits
adenyl ate cyclase, so that it is possible to det ect Al/ A3 receptor 25

agoni stg by a conparatively | ow concentration of cAMP in the cell. To
denonstrate an antagoni stic effect on adenosi ne receptors, the reconbi nant
cells transf@tted with the corresponding receptor were prestinulated with
NECA, and the effect of the substances on a reduction of the intracellular
CAMP concentration by 30 this prestinulation was exam ned. |In these
experiments, REAC Qg@ggehtsrmypgp NS-KMABGSNRAY),. Wwhich binds unselectively, but
wi th high af fi nity, to all adenosi ne feceptor WO 01/ 25210 -45

PCT/ EPOO/ 09153 subtypes and has antagonistic action (Miller, CE , Stein,
B., 3 osi ne é)?h totr ant a BI Sts: strucltuileir and @o ent aI therapeutl c
appl i cati ons *OMF SR OBIEY ﬂffet,sB‘FCtﬂg§Féﬁ'1 e §BG 1 <OBES-530) was used as
reference corrpound. 5 1n the experinments below, the intracellular cAW
concentration in CHO cells which had been transfected with cDNA for the A2b
recept or was edeapt fori thedollowing compsuratsed the gereeal ddivirule GHcimnwniah itlenradicals
percent in a el]ss insa wel| .of mcrotiter plate, based on the control
val ue obt ai ni%&nt‘*&ﬂflﬁaﬁv %ﬂfl’ié‘f’% 9 acting on the cells: WD 01/25210
-46 PCT/ EPOO/ 09153 Concentration of intracellular cAVP inercent at a
concentration of Conpound of the formula (l)usedR~ RzR310'9 MLO'8 MLO"'
MLO' 6 MEO'5 WNC ~RCENARM2N; IR3$~1R1\<IE-OH (Rt e@leme»)r%azma%msz@(@mﬂr ‘

R
H837947900R3 = parg- QHR4 éq()Hz compund of examle A1)R = R
H253432384R3 *= pafa A H:R d@r&t bgﬁao'&na OHrduhseL 2R "= R =
H347674784R3, d examle A 43)R° = R
Hos71670ams " mefa i = I gﬁ% a6 A A6)R =

= H100178438%8657 RiR3R4 1= R® CHfe et fRAH; 00 avldZaihetx 2R CROYNTL4) R R
H8708468619361140R3 = para- O—|R4 = 2-im dazol yl net hyl com ound of exam | e
379) In these exp® =it &; R°t= paas-chloss iRfl=e-QHy-Biwdete Z keCHgt i on of all

subst ances by the qnt agonl st; XAQ) which,is unsel ective, but hi ghly specific
for adg§05| n& rec®ptdfs= H; R* = para-OCHj3; R* = -CH,-Z where Z ='CH,

o R! =R’ =H; R? = meta-NO,; R* = -CH,-Z where Z = CHs.

Tl
||;Q||
> 1

Very particular preference according to the invention is given to compounds of the
general formula (I)

25

in which:



WO 01/ 25210 PA¥O €RB621D153 -47 In the experinents bel ow, tRECT/EPOOOINLSII ar
CAMP concentration in CHO cells which had been transfected with cDNA for
the A2a receptor was determ ned. What is stated is the cAMP concentration
in percent in all cells in a well of a miggotiter plate, based on the
control val ue obtained wthout any substances acting on the cells: WO
01/ 25210 - 48 PCT/EPO0O/ 09153 Concentration of intracellular cAMP in

R310°9. L0 8 LG FVRLF GG NREEen R pEAGPRI SOt ne hother are-sélected

(1 ef er ence) 585800 %30 4R92307 5Rhe Toldowitie KABHIIARER3 = para- OHR4 =
-CHZ- C(O NHZ(com ound of examle A1 )% =R =H 43117R3 = para-CHR4 =

- CHZ- CHZOH( com ourhgdofgerxam | e 21)R = R = H117200317R3 = neta- OHR4 =

- CHz- CH20H( com ou&d of F_xam le A43)R = R H67108183R3 = neta- OHR4 =

- CHZ- CH( CH3) OH( comY8ifdlof examle A 46)R " R = H1041071 071 46212R3=HR4 =
- CHZ- CHzOH(com oungl,pf). exam e A 104)R = R = H93160218235291R3 =

para- OHR4 = 2-i mi dazol yI met hyl (com ound of examle A 379) In these
experinments, it wasethassi ble to block the action of all substances by the
ant agoni st XAC, which is unselective, but highly specific for adenosine
receptors. WO OI?‘;S‘*Z&O 9‘29 theT/ f@@@)%lS‘@"EHZ%'@&I oG 1eXQOH nefrt s,
the intracellul ar giM] €9 2'r.ration in CHO cells transfected with the cDNA
for the Al receptor wad detertined. What is stated is the CAWP
concentration in progeebr chlodhd;, cells of a well of a microtiter plate,
based on the control value obtained without the action of any substance but
after pPestinul atindfi®:5 with 1 p,Mof forskolin for 15 min (in these

measur enent s, thecgﬁ\él? concentration without prestinmulation with forskolin
is 18%: Concentration of intracellular cAMP inercent at a concentration

of Conpound of the-EmyoH ar {C)oETIR; R2_ . _ R310'" MO'6 MLO'5 MNC ~ CNa H2N
N S RNECA (reference)242428R =R =H182422R3 = neta- OHR4 = - CHZ- CH20H(com
ound of exam|e A-4@RHx R = H282321R3=HR4 = - CHZ- CHZOH(com ound of exam
leA 1 04)_ R~ = Rz H343435R3 = para-OHR4 = 2-im dazol yl met hyl (com ound of
exam | e A 379) Thus, “the conpound of exanple A 1 has a clear agonistic
effect 16n cel | s WANBhCI®)GIKpr ess t he adenosi ne receptor A2b and virtually
no effect on cells with the A2a receptor. In contrast, the conmpounds from
exanpl e A 43 and AOTOPIHH o QLCERF-Cadoni stic effect on cells with the A 1
receptor, virtually,. ncells wwth A2a receptors and a

consi derabl y vveaké%dléeﬁ%gtpgg&nm%gel s with the A2b receptor and are therefore
sel ecti ve adenosi ne Al receptor agoni sts. The conpound of exanple

—(Iﬁ?—N/_\N—CH —g—N/—\O or _ISOI—ND
5 —/ U S N 3 ;
20
and
-NH-SO,CHj; or -NH-SO,;C¢Hs,
and
25
R* represents straight-chain or branched (C,-Cy)-alkyl which is optionally mono-
or polysubstituted by
hydroxyl;
amino;

30 -C(0)-OCHyz;



WD 01/ 25210 PO @&#230199153 -50 A 379, on the other hand, hESTHER)¢/@P153
agonistic effect on cells with the A2b receptor, virtually no effect on
cells with A2a receptors and a conparably weaker effect on cells with the A
1 receptor and is thus a sel ective adenasgigne A2b receptor agoni st. WO

01/ 25210 - S1 B. Synthesis exanples PCT/EPO0/ 09153 Exanple 1 2-( f

6- Am no- 3, 5- di cyano- 4- (4- hydr oxyphenyl ) - 2- pyri di nyl | sul fanyl)-Nnethyl 5

scien es 0 i 598 it Sy b AR 1 ()

sul fanyl - 3, 5- pyri de&quﬁHgoruN}qc @m{@mﬁ ﬁ}md)ﬁftzmgnlmm(myy&br ono

acetam de are stirred in O. $ di met hyl f ormam de (DWVF) together with
33.6 ng (0.4 mol )W(Q&@C@Hs,for 4 hours. Thin-layer chromatography (TLC)
(CHzCI z/ CH30H 10: 1S§ m conpl ete conversion. The entire mxture is
diluted with water”ah hyl acetate (EA) and the EA phase is dried with
MyS04 agd 15 conc e .pressure. The residue crystallizes
from ne?hanol %]QH%E@JI-HQ?G{\SI}%&QE]@{{%GOW) white crystals Mass
spectrum nol ecul aOCigss cal cul ated: 339, found [ M+H] +=340. 3 WO 01/ 25210
PCT/ EPOO/ 09153 -52 Exarrpl e 2 2-~f

6- Ami no- 3, 5- di cyatﬁBe%’ { 4- hydr oxyphenyl ) - 2- pyri di nyl | sul fanyl)-N, Ndi et hvl ace

tamde Hz 5 H Br Iblrtﬁ)o-l}llt'rophenyl, or

a radical of the formula

—</] —<’j —4]@ o L

H, C :
10 H H
or
R* represents allyl,
15
and their tautomers and their respective salts, hydrates and alkoxides,
except for the following compounds of the general formula (I), in which the radicals
Rl, Rz, R? and R* are as defined below:
20

. R! = R? = H; R? = para-OH; R* = -CH,-Z where Z = H, C¢Hs, C(0)-OCHs;
. R' = R? = H; R® = para-O-C(0)-CH3; R* = -CH,-Z where Z = H;
. R' =R*=R’=H; R* = -CH,-Z where Z = CH3;
. R! =R? = H; R® = meta-fluoro; R* = -CH,-Z where Z = C(O)-NHy;
25 ° R'=R’=H;R*= para-chloro; R* = -CH,-Z where Z = CH3;
. R! =R?=H; R® = para-OCHj; R* = -CH»-Z where Z = CHa;
. R! =R?=H; R® = meta-NOy; R* = -CH,-Z where Z = CHs.



\ ~ ~N N N SHV@RON252%0 RT, 53.6 ng (0.2 mmol ) of PCT/EP00/09153

2- am no- 4- (4- hydr oxyphenyl ) - 6- sul fanyl - 3, 5pyri di nedi carbonitrile and 58. 2
ng (0.3 mmol ) of N, N-di et hyl bronpbacetam de are stirred in 0.5 mM of DW
together with 33.6 ng (0.4 mol ) of NaHQOf) for 4 hours. TLC (CHzCl2/ CH30H

| 0: 1) shows conpl ete conversion. The entire mxture is 10 diluted with

wat er and ethyl acetate and the EA phase is dried with MyS04 and
concentrated under reduced pressure. The residue crystallizes from

met hanol . Yi eId 50 ng (65.5% of theory), white crystals Mass spectrum

ol ecul ar fiios@ko provides h\ebless 382 pr Gordpdin

BeT] EPOG/ 09153 a%g't zﬁ\% p Nibless 382 prepariifg B/ d®3f the

2- ~f 6- Am no- Zeberd] foymnla-(B)- (4- hydr oxvphenyl ) - 2- pyri di nvl | sul Fanyl ~- Net hyl ace
tamde 5 2 HHI\ \ Br N/ N/ + ~--a~/ \ w\ ~~ N/ ~~ NHNNDb N\N
SHOAt RT 0.76 g (2 nmmol ) of

2-am nos4- (4 5
(3l ) of  NSPT Rarist Yadar df W ogels aRiirhife G et R Gy e Brfiindt >, B
0.34 g (4 muiftheodenbiaHfditulaof) drelpoepased W t er dilution 10 with water, the

m xture is extracted wth ethyl acetate and the ethyl acetate phase is
dried with MySO4 and concentrated under reduced pressure. The solid residue
obt ai ned aft nmet hanol . The crystals are
filtered off%ac?l sucpl&gﬁndsgﬁcﬁefﬁ%%%}c?ﬁ ?&ﬂ] duced pressure. Yield: 0.49 g
(69.5% of theory), crystals 15 Mass spectrum nol ecul ar mass cal cul at ed:
353, found [MrH +=354.2 WO 01/ 25210 -54 Exanple 4 PCT/ EP00/ 09153

2- Ani no- 6- f RU_AP

(2-am noet hyl ) sul fanyl | -4-(4-hydro

NC CN
i,
H.N N s’H "
10 2
in which the radicals Rl, R? and R? are as defined above
with compounds of the general formula (IIT)
15
RX (),
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.



H2 ~Br + HzNVBO-M/2FM0-N N N ~NH2 H2 268 ng (1 mmol) of  PCT/EP00/09153

2- am no- 4- (4- hydr oxyphenyl ) - 6- sul fanyl - 3, 5pyri di nedi carbonitrile, 105 ng (
1 nmmol) of 2-bronoethyl am ne hydrobrom de and 10 168 ng (2 nmol) of NaHC03
are stirred in 1 m of DW for 1 hour. Tisd -entire mxture is diluted with a
fewmlliliters of 1IN HC1L. The crystals are filtered off with suction and
dried under reduced pressure. Yield: 200 ng (64.2% of theory), yellow

W0 01 25210° 148 80t Her o i e A AHA BF an b By Moty

N- (2- 1<f 6- Amef@atidnDetbwe:yano- 4- (4- hydr oxyphenyl )-2-nyridinyllsul fanyl)ethyl)
acetamde H2 NON ONH2Z H~~ NNNOH2 At RT 60 ng (0.2 n’m)l) of ,
2-am no-6-[(2-am etlﬁfl )sul fanyl ] - 4- (4hydr oxyphenyl) - 3, 5- p@ni.d hedi car boni

trile and 30 ng (OgS¥y) ) of N-acetylim dazole are stirred m of
DMVF for 1 hour. WA s sl owl y added dropw se, the mxture S
slightly turbid andJt he crude product crystd elghyﬁ%@afb'é% The prfoduct is
filtered of f wi NG JBN, washed wtiLp, wat MBnd dried u d

pressure. This gives §3 ng of yellow crystaafcoJbg-¢rystals arel di sgol ved
in1n of a Lylymytrgyof CHzClz/ #B0H, and a’few dropsi, rated
anmoni a are addéd (removal of diacetyl ated byproduct). Thé mixture is
stirred at RT for 5 hours. The 15 product crystallizes out when the
reaction solution isyconcentrated. The product is filtered of fwith suction
and washed wth nethanol. Yield: 37 ng (52.3%of theory), alnost white

crystals Mass spectrum nol ecul ar mass cal cul ated: 353, found [ MtH] +=354

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

where the radicals R®, R7 and R® are as defined above,

10
it is alternatively, according to a second variant of the process according to the
invention, also possible to prepare the compounds of the general formula (I) by
initially reacting the compounds of the general formula (II) with 2-bromoethylamine
to give compounds of the general formula (IV)
15
R\ _._R?
R?
NC Z I CN (V)
HNT SN S

which are then reacted with compounds of the general formula

20 R-Y (V),



WD 01/ 25210 -WBK 81£2821€P00/ 09153 Exanple 6 2-( f PCT/EP00/09153

6- Am no- 3, 5- di cyano- 4- (4- hydr oxyphenyl ) - 2- pyri di nyl | sul f anyl

) met hyl carbamate H2 H/ ON+/ ~ C~0 ~NN\NNHR2 HN/ / ~N O H2N N O-
Under argon, 31.1 ng (0.1 mol) of -32-

2- am no- 6-[ (2-am noet hyl ) sul fanyl ] - 4- (4hydr oxyphenyl ) -3, 5- pyri di nedi car boni
trile are suspended at RT in 1 to 2 mM of 10 dichl oronethane, and the

m xture is cooled to from-20 to -25C. At this tenperature, 30.3 ng (0.3
mmol ) of triethylamne and 28,3 ng (0.3 mml) of nethyl chloroformate are
added. The mxtuHignis stirred at -20 C for 30 m nutes and then 15 20
allowed to warmto OC over a period of 1 hour. The m xture is concentrated
under reduced pressure, 4 m of a 2 nolar NH3 solution in nmethanol are

added and th xture is stirr xtuge is then
concent r at edeRdl sslﬁ'ts\?}é"dmf’ ‘%ﬁ(%)%og@ééfé G‘B&Prmi‘[ %2‘ Eéﬁ&?"ag?iﬁe
1-1PLC. 5l -1PLC cor}glde FiR@Pahdvel um: GROM S1L 120 ODS 4 HE Sp. 50 X 20 nm
Precol um: GROVS CDS 4 HE 15p, 10 X 20 mm Wavel ength: 220 nm Fl ow rat e:
25 M/ mn G adi ent. A = acetonitrile + 0.1 %trifluoroacetic acid B = water
+ 0.1 %trifluoroacetic acid O mn: 10% A, 1.75 mn. 10%A; 5.5 mn. 90070
A 8 nin. 90%A 2dg 1 nin. 10% A 9 nin. 10% A WD 01/25210 -57

I njection volume: 600 p,l of DWVSO solution Yield: 21.7 ng (58. 7% of theory)
of product

Y represents a nucleofugic group, preferably halogen, in particular chlorine,

10 bromine or iodine, or mesylate, tosylate, triflate or 1-imidazolyl,
or else

R’ has the meaning R®

15
and
Y represents the group O=C=N-,
20 in inert solvents, if appropriate in the presence of a base.

The second variant, described above, of the process according to the invention can be

illustrated in an exemplary manner by the following equation:

25



PCT/ EP00/ 091 38ONH¢25248ect rum nol ecul ar mass cal cul at ed: 3BGT/EBY{B9153

[ MFH] +=370.1 5 Exanple 7 2-( f

6- Am no- 3, 5-di cyano- 4- (4- hydr oxyphenyl ) - 2-nvri di nyl | sul fanyl | et hyl car bamat e
H2 H(l ~\NC~0- NA\NNH2 HN Il ~ ~N-N3=N ~ O ~O- H2 10 Under argon,
31.1 ng (0.1 nmol ) of

2-am no- 6-[ (2-am noet hyl ) sul fanyl ] -4- (4hydr oxyphenyl ) -3, 5- pyri di nedi car boni
trile are suspended at RT in 1 to 2 m of dichloronethane, and the m xture
is cooled to from-20 to -25C. At this tenperature, 30.3 ng (0.3 mmol) of

triethylam nq"harﬁdcléafu@ ?XB WHIBH )s imeiniisl alteRirRddobrmtieaviiL gt eshn The

mxture is stirred at - 30 mnutes and then 15 allowed to warmto 0OC
over a per| obe@muqsiuhqmntoﬂmrma@ms@ar@elam@@mbmmraﬁmm sifuebly) gesomary

pressure, n_in_.nmet hanol are added and the
mxture is sﬂeﬁqoéiﬁa@feﬁfnﬁSP Fﬁ%ﬁﬁtsunﬁﬁgrﬁcﬂ)ﬁre i s then concentrat ed,
di ssolved in 600 p,I of DVSO and purified by preparative HPLC. HPLC

conditions: 20 Colum: GROMSIL 120 OOS 4 HE 5,u 50 X 20 mm Precol um:
GROM+ S| L ODSS4itate $6lyents Goixthe(pracasy\aceirding tth the2 fyenmorF-hrevall atgenic 261vehtsni n

Gradient: A = acetonitrile. + 1% tr.i fl uoroacet aci + 0.1 %
trifl uor oacet™ch, areq ineri@ndsr g’?z %CE@T/CI?F‘@’G’PB§1{£§°SGS§‘CB‘% 500*\3[@%%“ 18875 ’
mn. 10% A; 5 10
1550 Ly ot Pisthaiof et dbd Sogfopanolidhes Huch 8 RetohhdmetyTelly) HIHE, o

t heory) of paqdhctanwas/shs pe‘tets sumh avtiethyl atherand teabhydrafued, e883, sutbasd

MtH] += 8 4-f 2-Am 3,5-d -6-((2-f
E nef“ho} car bS\%FﬂC&Fﬁ%BT Bletmme&n&%,@ﬂgﬂcyrb@'nﬁ%ﬂgﬂSﬁvﬁ%ﬂﬁeWanlﬂm be¥BRat e H

I -NG O Hp \A\j}?:lohexane, dimethylformamide, acetonitrile, pyridine, dimethyl sulfoxide
(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

15 use mixtures of the solvents mentioned above.

Suitable bases are the customary inorganic or organic bases. These preferably include
alkali metal hydroxides, such as, for example, sodium hydroxide or potassium
hydroxide, or alkali metal carbonates, such as sodium carbonate or potassium
20 carbonate or sodium bicarbonate or potassium bicarbonate, or sodium methoxide or
potassium methoxide or sodium ethoxide or potassium ethoxide or potassium tert-
butoxide, or else amides, such as sodium amide, lithium bis-(trimethylsilyl)amide or
lithium diisopropylamide, or organometallic compounds, such as butyllithium or
phenyllithium, or else amines, such as triethylamine and pyridine. Preference is given

25 to the alkali metal carbonates and alkali metal bicarbonates.

Here, the base can be employed 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 (I) or (IV).

30



~NH2 H ~V O U¥€2P126%Hh, 31.1 ngy (0.1 mmol) of PCT/EP00/09153
2-am no- 6-[ (2-am noet hyl ) sul fanyl ] -4- (4hydr oxyphenyl ) -3, 5- pyri di nedi car boni
trile are suspended at RT in 1 to 2 m of dichloronethane, and the m xture
is cooled to from-20 to -25C. At this tesperature, 10.1 ng (0.1 nmol) of
triethylamne and 9.4 ng (0.1 nmmol) of nethyl chloroformate are added. The
m xture is stirred at -20C for 30 mnutes and then allowed to warmto 0OC
over a period.,of 1 hour. Thle i xture is then concentrated di s@géve(gﬂ%]n 600
p,| of DVBO artf AFiGh BB PEPaPIAcT Vb2 lsBPeratire rasjge foliem: 1/8rs 1o asfiiim:

CROM SI L 120 eliperdu: preferatly Yo 2 MGEr 86l LI (UM Lip i dudiEac om 10 X

20 mm Wavel ength: 220 nm Flow rate: m/mn G adient: = acetonitr

0.1% tri f | uortempetatuge.aci d WO 01/ 25210 -59 B= water + 0.1 %
trifluoroacetic acid PCT/EPO0/09153 0 mn: 10%A; 1.75 min. 10%A;, 5.5 mn.
90% A; 8 min. 90%A;, 8.1 mn. 10% A, 9 mn. 10%A Injection volune: 600 ~I

of DMSOssol utgyn Yinek.a: - gAY hegrr f t
spectr ur5n nol%@u egcr%rrrlaéa{s:}1 2%%%‘316%%:2&@# Qéhgbﬁdaf?@rtﬁfﬂ%%gg pégég'?r%l (eforg 4-f
2- Ani no- 3, 5- dixampleoinGthé fradgef fromt BLExpchbaYNY pameralpkiet featdiculsk edpiéd ode Byri 10

di nyl I phenyl - et hyl carbonate H2 O Cl O- NH2 H2 Under argon 31.1 ng (0.1
mol ) of atmospheric pressure.

2-am no- 6-[ (2- am noet hyl ) sul fanyl ] - 4- (4hydr oxyphenyl ) - 3, 5- pyri di nedi car boni
trile are suspended at RT in 1 to 2 ml of 15 dichl oronethane, and the

mxture i s cAdeegerson fskilled- 20 theo art2 KCfarhtliak hwith t QIRGbES Widlifiddliohs NaF (H2- 1
mml ) of triethylamne and 10.9 (0.2 mmol) of ethyl chloroformate are
added. 10he. micendifians gegtionedeboxe Shich Aisr WEbiniha dmewladas of liksh avdraganexperto

warmto 0C o i f L.xture is then concentrated,
di ssol ved in\égg&ﬁ@?f{hgggﬁ%ﬁo(gjt%@n@&%eunrti%ggbﬁ'y preparative HPLC. 20 HPLC
conditions: Colum: GROMSIL 120 ODS 4 HE 5~. 50 X 20 mm Precol um:

GROMSIL ODS 4 HE 15~ 10 X 20 mm Wavel ength: 220 nm Flow rate: 25 m/mn
The compounds of the general formulae (II) are likewise known per se to the person

skilled in the art or can be prepared by customary methods known from the literature.
15 Reference may be made in particular to the following publications, the respective
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;
° Dyachenko et al., Chemistry of Heterocyclic Compounds, Vol. 34, No. 2,
20 1998, pages 188-194;
° Qintela et al., European Journal of Medicinal Chemistry, Vol. 33, 1998, pages
887-897,
. Kandeel et al., Zeitschrift fir Naturforschung 42b, 107-111 (1987).

25 It is also possible to prepare the compounds of the general formula (II) from
compounds of the general formula (VI) by reaction with an alkali metal sulfide. This

preparation method can be illustrated in an exemplary manner by the equation below:



WO 01/ 25210 -BO GLASRENt: A = acetonitrile + 0.1 %trifl uorRCGEMARO/09253 B=
water + 0.1 %trifluoroacetic acid PCT/EP0O0O/09153 O mn: 10%A; 1.75 mn.
10% A; 5.5 min. 90% A, 8 min. 90%A; 81 mn. 10%A;, 9 mn. 10%A 5

I njection volune: 600 p.| of DMSO solutiogsYield: 15.2 ng (33.4% of theory)
of product Mass spectrum nol ecul ar mass cal cul ated: 455, found [ MHH] +=
456. 2 Exanmple 10 10

N- (2- (f 6- Ami no- 3, 5- di cvano-,4- (4- hydr oxyphenyl ) - 2-pyri dinyl | sul fanyl )eth |
urea H+ K+ -/N + H+ 8\ OFANH2 15 HN/ .~ \ ~ ~ NH2NNb NH 31.1 ng (0.1
mol ) of , R\ AR

2-am no-6-[ (2-am noeth Ranyl ] - 4- (4- hydr oxyphenyl ) -3, 5p
trile are suspended in 8”91 m of 1IN HCl, and 8.1 ng (0.1
pot assi um cyanat e e added. .After the addition of a few dro
the m xture is stirredzAat a total gf 10 hours. T sta,#l\z are
filtered off with 20 syctil fs Hedyyd Phyyat er—eamd € Z2 : 16 ny
(45.1 % of theory)pHgf p\ ¢~ VS spectrum nol ecul ar mass| _callcul at ed:
354, found [ M+tH| += 355. 1 WO 01/25210 PCT/ EPOO/ 09153 N

i nedi car boni
ma
of nmet hanol ,

(v (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

5 the compounds of the general formula (VI).

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
10 given to N,N-dimethylformamide. It is also possible to use mixtures of the solvents

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
15 +60°C to +100°C.

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

20
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

and within the scope of the present invention.



10 15 Examt eWIQ 0N26210- f PCT/EP00/09153
6- Am no- 3, 5- di cyano- 4- (4- hydr oxyphenyl ) - 2-nyri di nvl | sul fanyl ) et hyl ) N - net hy
lurea HN~NHN\N" NH2 + ~O/NOHN~~~NN~NDb a, H2 62.2 ng (0.2
mol ) of -36 -
2-am no- 6-[ (2- am noet hyl ) sul fanyt] - 4- (4- hydr oxyphenyl ) -3, 5pyri di nedi car boni
trile are suspended in 0.4 m of DVF, and 11.4 ng (0.2 mol) ofdrrethyl ]
| socyanat e arg_added at mte at u v he | xt ur stirre overnlgt
(1 tared and Doty SERE SRR HsE cvDiiee BlishknpBnoet i nppersen
GROMSI L 120 (fiRd4in'die SPor & bé ABp4T8A BY @Gs%MHH métol Bl ow i Fomindhelale 10 X
20 mm Wavel ength: 220 nm Flow rate: 25 mM/mn"Gadient: A = acetonitrile +
0. 1% tri fl uorReferenée mayibd nBxdeviatparticulay. to tho publication apwt iec abcSyhthesisi 531 10%
A, 1.75 mn. % A; % A; 8 n. 90% A; 8.1 mn. 10%A; 9 mn.
10% A 20 | nj é&%@%%‘?‘l&?fﬁ O?Eé‘éfq’;islexB‘FS COMOTAtPd Rergindpyvayef mgferences2. 396 of
t heory) sof product Mass spectrum nol ecul ar mass cal cul ated: 368, found
[ MtH] +=369. 2 WO 01/ 25210 -62 PCT/ EPO0/ 09153 Exanple 12
N-(2-(f6-ami rﬁ’hea;oﬁapdiungtsamfahdgéﬁbrﬁiyfdmuly@ﬂﬂ)w IV 2ap\eitheli coptheroialigayhilaidy| ) -
N nethvliurea + ~O ~N ~ H2 5 NH2 hl 2N N b,

or known per se to the person skllled in the art or can be prepared by customary

methods.

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

prophylaxis and/or treatment of disorders.

This is because it has now been found, unexpectedly, that the substances of the

15 formula (I) 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
(cardiovascular disorders); urogenital disorders; respiratory disorders; inflammatory

and neuroinflammatory disorders; diabetes, in particular diabetes mellitus; cancer:

and finally also neurodegenerative disorders, such as, for example, Parkinson’s

20 disease, and also pain.

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,
25 restinosis after balloon dilatation of peripheral blood vessels; arteriosclerosis;
tachycardia; arrhythmias; peripheral and cardiovascular disorders; stable and unstable

angina pectoris; and atrial fibrillation.

The compounds of the general formula (I) are furthermore also suitable for reducing

30 the myocardial area effected by an infarct.



62.2 ng (0.2 WD)/25210 PCT/EP00/09153
2-am no- 6-[ (2-am noet hyl ) sul fanyl ] - 4- (4- hydr oxyphenyl ) - 3, 5pyri di nedi car boni
trile are suspended in 0.4 m of DV, and 14.2 ng (0.2 mml) of ethyl

i socyanate are added at roomtenperature.3fhe mxture is stirred overni ght,
10 filtered and purified by preparative HPLC. HPLC conditions: Colum:

GROM SIL 120 ODS 4 HE Sp, 50 X 20 mnPrecoI um1: GROMSIL ODS 4 HE 15p, 10 X

20 Wavel th: 220 Fl i G adient,:, A = t t |
20 o ey Bt ¥ e iarRaqup R of hergeneral Birinigth Bid SrPeiig sonrtle forng SRaRR 105

A 1. 75 mn. %y hy':’laﬁls%mthr&g%&nb(ﬂxcnﬂﬁorc@%‘%ﬁd l&h\]:m'i'ﬁsnsuciioa@ ﬁ‘lyogarma[‘

10% A 20 Injecti on voI une: 400 solution Yield %
of theory) ofmfurmtdlmstmlbzsmdﬂimmmumchnmicmtmbhs mass cal cul at ed 382 found
[ MtH] +=383. 2 WO 01/ 25210 -63 Exanple 13 PCT/ EPO0/ 09153

3, 5-Di cyano- 4- (3, 5-di chl or 0- 4- hydr oxyphenyl ) - 2- car banoyl net hyl - 6- am no

ridine Cl
178 S o Sl e B e A B 3
pyri di nedi cardngabler isl fhealmbpﬁylixmgal(d/dr t':herﬁpyl of afrodeniabdisetdens, daichr s, for

dissolved in 4 m of ﬂ% NaHCO3 are added and the
mxture is stGXARPE. dfritalje dldﬁ?’ 086%'&1 ﬂ%SfUH‘H@"n%@t femalg §°W|al dysdanakionnanht er

d hed HCl
and the resul FLiEnay 486 RicbrBonyliis BREPHRLRARSE ihfla ity WESMS, Qucklls L
180 nmg (45.7 f% efanipleaisshmadndanflamaiable dermatoses, of neuromﬂammatory disorders of

10 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.

A further area of indication is respiratory disorders such as, for example, asthma,
15 chronic bronchitis, pulmonary emphysema, bronchiectases, cystic fibrosis

(mucoviscidosis) and pulmonary hypertension.

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.

20
Finally, the compounds of the general formula (I) are also suitable for the prophylaxis
and/or therapy of diabetes, in particular diabetes mellitus.
Accordingly, the present invention also relates to the use of the substances of the
25 general formula (I) for preparing medicaments and pharmaceutical compositions for

the prophylaxis and/or treatment of the clinical features mentioned above.

The present invention furthermore relates to a method for the prophylaxis and/or the
treatment of the clinical pictures mentioned above using substances of the general

30 formula (I).



Mass spect runWQl2521r mass cal cul ated: 393, found [ MtH PECBEPD0/09150
01/ 25210 -64 5 10 Exanple 14 o
2-[ (6- Ami no- 3, 5-di cyano- 4- ~4-[ (4- met hyl pi perazi no) sul fonyl | phenyl ) - 2- pvri di
nyl)sul fanyl | acetanmi de Br*/ O ~N HZ N N C3¢ PCT/ EP00/ 09153 ~N~ N Ol O S\
/" N\ S\\ N NH~ NH2 84 ng (0.163 nmol ) of

2-am no-4-{4-[ (4- et hyl pi perazi no) sul fonyl ] pﬂelnyl ol I .

6sul f anyl 5- r|d|ned| arhonitrile met hyl nor 0|n|umsat t oget her

b th 555" ey T, DHARSBSCa el e BEa R e RGOS FOREOLBG rmlseneaa

NaHCO3 are stiphed (If‘ ch %e"}:)f[gglpu” fﬂ%‘iﬁb&% adVsk Etlvé Hgé@ %{ﬁ ' infifVR ua

reaction solution is initi by prepara I've e 1sOo
fraction is rsabtypeewt ratphdalitpdeft sulstgpesedf plliceadeﬂ(ﬁm%nfkcélb‘t@rsf Qﬁlﬁhﬂﬁcdl& as

purified by preparative thin-layer chraomatography. Yield: (18.2 % of
t heory) of prsslfﬁeve Ngands gerdeppsine idh @é@noarnenﬁgas aac&prceﬂeap@ae A% recépsonsd

%M;F]'] -r:(; 22 5. Cfe}églf% %E%&Qe F@dgpggﬁgr?ojsﬁl% A?énc?oxladenosme 9B Ircs,ace:th%rs (f

4- (ui neridi nosul fonyl)uhenyl | -2-pyridinyllsul fanyl)acetamde N O- .,0O
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

10 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. I

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
15 formula (I) in which R* represents (C;-Cy)-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
or optionally substituted (C;-Cs)-alkyl, are generally selective on adenosine A2b

receptors.

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

adenosine Al receptors.

Compounds of the general formula (I) in which R* represents (C;-Cy)-alkyl
25 substituted by imidazolyl or optionally substituted benzyl, in turn, generally act

selectively on adenosine Al and adenosine A2b receptors.

This receptor selectivity can be determined by biochemical measurement of the
intracellular messenger cAMP in cells which specifically only express one subtype of
30 the adenosine receptors. In the case of agonists, an increase in the intracellular cAMP

concentration is observed; in the case of antagonists, a decrease in the intracellular



O/ + 1 NH2 \WOD1R”282HON ~N~SH z cp 82 ng (0.164 mvl) of PCEHERS0ARS3(

pi peri di nosul fonyl ) phenyl }-6-sul fanyl -3, 5pyri di nedi carbonitrile

N- net hyl nmor phol i nium salt together with 53.5 ng (0.246 nmol) of

bronoacet ami de and 55 ng (0.65 nmmol ) of NggiCO3 are stirred in 0.5 mM of DW
overnight. After filtration, the reaction solution is purified by
preparative HPLC. HPLC conditions CoI um: GRO\/#SlL 120 ODS 4 HE 5~, 50 x
20 mm Precol um; SIL.ODS 4 HE. 1 mm Wavel engt h; 220 nm Fl ow
rate: 25 m/nf 58?‘?Hfra“%‘ -af%e?‘b‘?ﬂ tSPV’I“ “P“o “i% 2FAERQS{Gy Géc%‘{CPES’%NSICB =
water + 0.1 9% o] a m

90% A; 8 min. ngt%t%ééd A %Aﬁleg Bblicihs B Ry ﬂGeé?Sﬁ%“r? GoNAsg’
~, 1 of DWF scCuDwaranyideLdrensén,8J rh{vabe, ZBKQB)fFrédl@dmy)Dﬁ‘fer@’rcedmthe ordé¥of
01/ 25210 PCT/ EP00109153 - 66 NWR [ 400 VHz, DMSO- dGA 1.4 m(2H), 1.6 m(4H),
3.0 tr (4H), Botency ?xzwomsysggngt entgg(pq)lsts ?t lg,urgar( an( pbtadqnosgledk A pyceptprs, d

(22|(_2 6- Ar%lnz ? ﬁg%”gf,??{gﬁﬁ esn%r nﬁgg) RA&H S R’I )aﬂ‘ii.e%?r flexapdgar; f: GOPRIyI £ an

yl ) acet am de JCShin®, SN. HDI/ 1‘Cl®arhctdnﬁhon Nifzthe hurmdh b2dh Busidve ADE-adehodthd. |

\%\I/\N\IiNNH‘Sv "'NH z
receptor expressed in Chmese hamster ovary (CHO.A2B4) cells”, Br. J. Pharmacol.,

400

119 (1996) pages 1286-90, the respective disclosure of which is hereby expressly
incorporated by way of reference).
10
Accordingly, the present invention also provides the use of selective adenosine
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
15 example, disorders of the cardiovascular system (cardiovascular disorders);
urogenital  disorders;  inflammatory and  neuroinflammatory  disorders;
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

20 above.

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
25 kidney failure, diabetes and of pain. Compounds of the general formula (I) which
bind selectively to adenosine A2a receptors, on the other hand, are preferably suitable
for the prophylaxis and/or treatment of thromboembolic disorders, of
neurodengenerative disorders such as Parkinson’s disease and also for wound
healing. Compounds of the general formula (I) which bind selectively to adenosine
30 A2b receptors, in turn, are preferably suitable for the prophylaxis and/or therapy of

hepatic fibrosis, of myocardial infarction, of neuroinflammatory disorders,



90 ng (0.179 WP1/2621®- ani no- 4- {4- ( nor phol i nosul f onyl ) phdGT/EP00/09153

}-6-sul fanyl -3, 510 pyridinedi carbonitrile N nethyl norpholiniumsalt

together with 58.5 ng (0.269 mmol ) of bronoacetam de and 60 ng (0.71 mol)

of NaHCO3 are stirred in 0.5 m of DV ovggnight. After filtration, the

reaction solution is purified by preparative HPLC. HPLC conditions: 15

CoI um: GROMSIL 120 ODS 4 HE 5~ 50 x 20 mm Precol um: GRO\/LSIL ODS 4 HE 15
vel engt h: 220 mm Fl ow rate: 25 adi en A =

p, 10 x 20 m
P etontt i1 aTAIRYiGR R i bhscd B0 uEbaitan fhdogingncs and 4P of respiatprpgisorders such

trifl UOFO&CEtdSCf&ngn&enasﬂ-lmg.M cf;lmgé bidithitk0% A, 5.5 min. 90% A, 8 mn.
90% A, 8.1 nmin. 10% A %A WO 01/25210 -67 PCT/ EPOO/ 09153

I nj ection vol une: 400 p, I of DI\/F sol ution Yi eId 43. 7 rrg (53. 2% of theory)
of product NVR 400 MHz, 2.9 tr (4H), 65 tr szaéB 9 s (2H),
¢

7.25 s (1H), esprgseclmvemromge Rroyigies meéga@eetgﬁpd pélameac‘@ £Qmpoifions
Exanpl e 517 2-

(2-am no 2- oxcgfeht ﬁl\% r@ Irl? %Sﬁﬂtn F s§le§t1\ée 8?/%{‘88‘“3 a;‘)‘f/”r"faa dﬁ?/(l)s)”llj%ér%gxr%e&t:oerth%ana’c d
HO / O + Br ~Qréforabty? at-2bkt~dheStdpdund16F the NidRerhB forfil4 ) 3do@e e WjithOdne or
2-[4-(2-am no- 3, 5-di cyano- 6- sulfan | -4-pyridinyl)phenoxy] acetic acid

N- met hyl nor pHB@rPnPQﬁW@%ﬂlt)gl@@ pesptafile |xaipents By cpuieas4andrdhejr gse for the
br onpacet am q)%ﬁ:pgs%l[g (;lrF 263 nmol ) of NaHCO3 are stirred 15 in 0.5 m
of DMF over ni‘g Il ralon the reaction solution is prepurified by

preparative HPLC. The isol ated fraction I's reconcentrated under reduced
pressure and the residue is purified by preparative thin-|ayer
chr omatl@gr apWipitabliedprpdministaging the eompeyinds pEheygeneral formylacd) veel cugremaryum

mol ecul ar - masy, GALEH A ?oq'ms,?’ 83 o;aQ,uBQreLlMFal}l,alnTxaﬁ%ve, nasal, sublingual, rectal or

external, such as, for example, transdermal, with particular preference oral or
parenteral. In the case of parenteral administration, particular mention may be made
of intravenous, intramuscular and subcutaneous administration, for example as a

15 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
preparations. Suitable preparations for oral administration are inter alia tablets,
capsules, pellets, sugar-coated tablets, pills, granules, solid and liquid aerosols,
20 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
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,
25 i.e. the active compound should be present in quantitites sufficient to achieve the

dosage range mentioned.

To this end, the active compounds can be converted in a manner known per se into
the customary preparations. This is achieved using inert nontoxic pharmaceutically

30 suitable carriers, excipients, solvents, vehicles, emulsifiers and/or dispersants.



WD 01/25210 P¥O 882180153 - 68 Exanple 18 4-~2- Amino-6-f PCT/EP00/09153
(2-am no- 2- oxoet hyl ) sul fanyl | -3, 5-di cyano- 4- pvri di nyl ) -benzoic acid HO O
Br~o NH2 ~ 1 ~NHN\N "SHz NC- NH2 72 ng (0.18 mml) of

2-[4- (2-am no- 3, 5-di cyano- 6- sul f anyl - 4- pwii di nyl ) benzoic acid

N- net hyl nor phol i nium salt together with 59.2 ng (0.27 mol ) of brono
acetam de and 60.9 ng (0.72 mmol) of NaHCO3 are stirred in 0.5 m of DWF 10
overnight. After .filtratiaon he reaction sglution is prepurified by .

ot epar at | ve FBEBie AL oy, b8P mbaRi re” Tar sHEBRET oG bl st
pressure andsbRenfseicHUS, for dXdhipld, gﬁnimnare@afa@ld ¥8s (o RxhRYR sesame oil),
chromat ography. Yield: 11 ng ( 17.2 % of theory) of product Mass spectrum

mol ecul ar maskobalsdfitrazxatple3etBandl oglycderp N Elyeeis I BorExamplapadyéti@eddd glycol),
PCT/ EPO0O/ 09153..-69 5 10 1ﬁ ExarrpIF 19 th%/ll 4- (ds-arri o[)(g-f o~ tal
(2- ani no- 2- oXBHY KPSy SR\AS| nasul of Synihigtia soouT F’”H?FFQ‘)s Nz BEATP'® 1) O~ N
HZN \N-SH Br sQNE) | o (1 ERurdiE TRORIsY), ObmURIAA, dispersants (i
4-(2- am§no- 3,SS-C§J‘|E‘C)§/a?1l(Z)g-a6- s(ul f anyrﬁéu- pyr isd)i’ nyrln) benzdat 60 R et hg/?rmg:rxglﬁlglei ni um
sal t toget hempolyvirtylpi@rolidone)(aid hdantsrifoy exdmple omagacstmrsufeteand 72. 7 ngy
(0.86mmo1) of NaHCO3 are stirred in 0.5 nm of DW

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.

10 Aqueous preparations for oral administration may furthermore be admixed with

flavor enhancers or colorants.

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 ug/kg,
15 preferably from about 1 to about 1 000 pg/kg, in particular from about 1 pg/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

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

bodyweight.

20
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
time or interval at which administration takes place, to deviate from the quantities
mentioned.

25

The present invention is illustrated by the examples below; however, these examples
are only intended to facilitate a better understanding of the invention and not to

restrict the invention in any way.



overni ght. AfWE0R252Mation, the reaction solution is puri PCIIERQ0/09153
preparative HPLC. HPLC conditions: Colum: GROMSIL 120 ODS 4 HE 5~, 50 x
20 mm Precolum: GROMSIL ODS 4 HE 15 ~ 10 x 20 mm Wavel engt h: 220 mm Fl ow
rate: 25 m/mn Gadient: A = acetonitrilg + 0.1%trifluoroacetic acid B =
water + 0.1%trifluoroacetic acid O mn: 10% |.75 mn. 10% A, 55 mn. 90%
A, 8 min. 90%A 81 mn. 10%A 9 mn. 10%A 20 Injection volune: 400 ~,|
of DWVF solutipn Yield: 40.4 50. 8% of theory) of product NVR [400 MHz,
DVBO- d6] : 3. Vs (ﬁa?“af!%’sofs‘ﬂ?ﬂ&w,s‘°§’.g§“iaf‘1ﬂfy, 7.7d(2H, 81d~01 ~~ N
~S NI NH2 NH (2H), 8.1 s broad (2H) WO 01/ 25210 PCT/ EPO0O/ 09153 -70 5 10
15 Exanple 20

2- ((4-f4- (Acdt yl ddmenspiad he g¢ Bcdlagiactiomo- 2- uvri di nyl ) sul f anyl ) acet
amde HN ~ I~ \ \ ~NH2 SH Br~ NH2 Co) OHN/ ~NO--_~1 ~ S\~ N
HZ N\Nw | ~~ NHZ M%“(‘Wwﬁgle?ﬁﬁﬂ?}h‘b?a"

N-[ 4- (2<am no- 3, 5- di cyano- 6- sul fanyl - 4- pyri di nyl ) phenyl ] acet am de

N- net hyl nmor phol i nium salt together with 35 ng (0.16 muol ) of bronopacetam de
and 36 ng (0.43 miedr)opehinga HEOthodacic shge b dinesthdlizad ndatsp fthdDBaro\ie remghdd

After filtration, the reaction solution was purified by preparative HPLC.
HPLC conditi ons: quickly and introduced into a conventional Langendorff apparatus. The

coronary arteries are perfused at a constant volume (10 ml/min), and the
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 is 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):



Col um: GROW¥OLON23210DS 4 HE 5-,
10 x 20 mm Wavel ength: 220 nm Fl ow rat e:
acetonitrile + 0.1%trifluoroacetic acid B = water
10% A; 5.5 m-n43 90% A; 8 min.
10% A I njection volunme: 400 ~.1 of DMF solution Yield:
WO 01/ 25210 -71 PCT/ EPO0O/ 09153 NWR [ 400

15 ~,

acid O mn:

10% A; 9 mn.

ng (46. 6% of

Mz, DMSO- d6] :

8.0 s broad

10% 1.75 mn.
t heory) of product
2.1 s (3H,
(2H),

3.9 s (2H),
10.25 s (1H) Exanple 21 5 2- Am no-6-f

7.25 s (1H) 7

50 x 20 nm Precol um: GREVTAEPO@OHISB HE
25 M/ mn G adient:
+ 0.1%trifluoroacetic

A =

90% A; 20 8.1 mn.
18.3

.5d (3H), 7.7 d (2H),

(2- hvdr oxyet
+ HO-Br -'_'

nyl)sultanyll-4-(4-hydro
H2 10 26.8 ng (0.1 nmol

REGFRON of the coonaly pertusiah predsuké

e H

2-am no- 4- (

di ssol ved i1
sodi um bi car
nmmol ) of 2 Q

o . o\ . {inpercent at a concentration of , . .
=AIYUI UA A1l I JoU- OUl 1 Iyr=-o, 9= pyrrur curegar vurimtrrirc ai
Compapd, of (the: forola (D 4o’ 20" ng (0. 238 mmol) of sol i d
Msetht e are added, fol | owed by a solution pf 18.74 ng (0.15

ronobethanol in 0.06 M o

[ di met hyl f or mam

He. The reaction

m xture i s ghaken ovg‘lrni and, aftpr filtration, pufified by preparakive
HPLC. 15 HPUC condi ti | utm: GROMSIL 120 ODS 4 HE 5p. 50 X 20 nm
Precol uim: GROM S1L HE 15p, 10| X 20 yq# el engfh: 23@-Ggdtl ow ript e:
25 mM/mn 2Q G adient: = acetonitrjle + 0.1%trifluproacetic acid B
water + 0.1% trifl NOLO tignacid O pin: 10% A, 1.75 pin. 10% A, 5.5 ?)lin.
90% A; 8 min. 90% A 15 n. 10%A; |9 mn. 10%A Injection volune: 300 ~, 1
of DMBO sol dtion 25 e 'g;n“tirre: 3.97 min Yield: 14.1 ng (45.1 % of
t heory) HN N

R'=R*’=H

R’= para-CHj; 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°=zH

R’ = para-OH 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.
Thus, it was demonstrated that the substances act selectively only on coronary

perfusion.




WD 01/ 25210 -WDO PUZEEDO0/ 09153 Mass spectrum nol ecul ar maPRCT/EPOCI0AL1EY:
312, found [ MtH] +=313 Exanple 22 5 1. Step: o .
N-f4-(2.2-Di cvanovi nvl )nhenvl |l acetamide O~ HNHNI \ _ NIww+ ~~1i i Ni
N ON10 32.6 g (0.2 nol) of 4-acetam nopbgnzal dehyde and 13.74 g (0.208
nmol ) of malononitrile are initially charged in 140 ml of ethanol, and 24
drops of piperidine are added. The m xture is stirred at reflux for 30 mn.
After cooling, th stals are filtered off with suction and dried. 15 20
Yield: 38.6 ¢ emansteation. oh the recep S AgayRap g

cal cul ated: 211, fouq Shididd 2. Step N-f

4-f 2- Am no-3,5-di(§ya' £2 ey fanyl)-4-uyridinyl |l uhenyl )acetam de O HN
N T ~+N+SHNN OHNN-~NHNNS W 01/25210 PCT/ EPO0O/ 09153 -73

19 0.09 mpl) of N-[4-(2,2-dicyanovinyl)phenyl]acetanide, 5.95 0.09
rrgl )g éf 5 10 s the [pemganent line %HO (Chi)r/xes)epHam)s/tel Ovary) were stably trar?sfécted

5 with cDNA for the adenosine receptor subtypes Al, 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 agonistic 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 is 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



mal ononi tril eWAR@1R5910g (0.09 nol) of thiophenol are initiRCTERIGAIIS in
120 M of ethanol, and 0.4 m of triethylam ne are added. The m xture is
stirred at reflux for 2 h, during which the product crystallizes. After
cooling, the product is filtered off withqguction and dried under reduced
pressure. Yield: 10.25 g (29.6% of theory) of product Mass spectrum

nol ecul ar mass cal cul at ed: 385 f ound [M+H] += 386 3. Step

N-[4(2 Ami no- t5dc no- 6- sul f anyl - |d|$agen acetam de O HN N ~
N1 | H2N N SUPORES 8nppas: a“@gPNSRF |a°‘i\P’H “NCS d "F"‘é %oﬁ\ denosipe geceptofmp| )
of N—{4 [2-a I I i

} - acet am de gng& gﬁlssgsolg!\fg%ﬁ?g ufd f,&laﬁ{lM tﬁ%?%*?%pgp%ﬂdfg’ %%r?lﬁg%o Llltlljc%l

sul fide are ddekegh, 2(d99Me50i- ifi(l)r\msused;asi refadnatcodfiouhdr 2 h. 20 m of 1N
HCl are then added and the resulting crystals are filtered off with suction
and dried under reduced pressure. Yield: 428 ng (46.1 % of theory) of

product sMVass a 0.1
WO 01/ 25210 Plég_/ﬁéé%i 5 Ogéfgésﬁéi% lglelﬂgéicgﬁggggAi?gonéﬂgatu{n MNEHOMEL Whic

2-f ((4- f 4- ( Adedybeemiransfeehyith cm\aacrfmhésAabde@pmava%ﬂawrmmeaywmuisfsmeﬂ ) et
hyl I -1Hi m dazol -1-iumtrifluoracetate O HNBr~-N N~ + NI ~ HNH2N N SH O
BrH HN N ~ H Ijnthe QAMP ' concqntratien inperegt in al|cpllsingpelbpef 3mucipgitar platerhasgd of

N[ 4-(2-am nq; hen am de, 241 ny
i ot ot "Srng sl AR obld AR Y KB RO R o ol
of NaHC03 in 2 ml of DWF are stirred at RT After 2 h, 4to 5 of water
are added and the beige crystals are filtered off wnth suction and dried
under reduced pressure. The crystals (310 ng) are dissolved in DVSO 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. |-1PLC conditions: Columm: Kronmasil 100 C18 5p, m 50 X 20 mm
Precolum: CGROMSIL ODS 4 HE 15p. 10 X 20 nm Wavel ength: 220 nm



Fl ow rate: 25WO 0282 adient: A = acetonitrile + 0.1% tri fRUBEPIOM9i1SE3 aci d
B= water + 0.1 %trifluoroacetic acid O mn: 10%A;, 2 min. 10%A, 6 mn.
90% A; 7 min. 90% A, 7.1 min. 10% A, 8 mn. 10%A Injection volune: 500 p,|
of DMBO solution 25 Retention tine: 3.6 mg. WO 01/25210 -75

PCT/ EPOO/ 09153 Yiel d: 234 ng (60% of theory) of product Mass spectrum

nol ecul ar mass cal cul ated: 389, found [ M+tH) += 390.1 ~H NMR (300 MHz,
DMSO-d6): 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 ( 1 H), 14.2 s broad ( 1 H 5 The corrpounds

listed in thE Tabl es bel ow (exanpl €3 C’%néaﬁt?at‘\n?/ f trdcellufar™ cmpar[g( B1

to B 37S) wefe prepar ed anal ogousl y [ 0Sequt %I en above bntity
; C ]
hgr Egp(i.e :I@ J rrre A

and purity ofzthe—copotnds—was—de .

exanples A 1 %mﬁom‘%‘xfetﬁs (D ol at ed |as crystals qr, if they di ¢ not
crystallize Hsedctly fromthe reactijon sol uytion, |purified by prHeparative
HPLC. The coppounds of exarrpl es B 1lfto B 375 wer¢ preparled on a 10 ~, ol
scal e, anal ogously t ;i{hd procedures above| These conpounds wefe purified
and identifipd 15 by 4 parative HPLC- MS(system In the tabl ¢s bel oy,

structures having a groyf -N- are i N REFCRL ¢35 MNIRFSMPS dmt-«)Npor]bto&siM i}
3 e

Thao r\nwnnnnrjs Of

group -NH and strugd baving a group -IN are iin each|case t¢
under stood as containi hg gHroup - NiH2. 01/ 2%210 -76¢ PCT/ EPOO/091b3 + 0
b a~ Wr~~p ~ ~ nn~
NECA (reference) 363 340 858 1226 1263
R'=R*=H 837 947 900
R? = para-OH

R* = -CH,-C(O)NH,
(compound of example A 1)
R'=R’=H 253 432 384
R’= para-OH
R* = -CH,-CH,OH
(compound of example 21)
R'=R°=H 347 674 784
R? = meta-OH
R* = -CH,-CH,OH
(compound of example A 43)
R'=R’=H 463 716 753
R? = meta-OH
R* = -CH,-CH(CH3)OH
(compound of example A 46)
R'=R’=H 100 178 438 586 571
R’=H
R* = -CH,-CH,0H
(compound of example A 104)
R'=R°=H 870 846 861 936 1140
R’= para-OH
R* = 2-imidazolylmethyl
compound of example A 379)

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.



HO/ //N O\ WOO0H258t0 A1 N ~ ~ ~N ~ 325 326 57.5 \ O NHZ /PCT/EROBID15EN \ N
SHHHO/ / NO\ I \ SHO v Br A2 ~ N 326 327 7.0 \\ ~NOOI / ~\NN-

HEN\N~NSHHHO/ ~ //NCH3 H\ \ SA3 N~ /~ off ~0 Il / 326 327 52.7 \ Br
/ \NNHZ EFNNSHH~NO\ ~ 1 \ s cH -~gg7l \ ~ H2N YI / A4 ~\ ~o~N~ C~
~N\ 339 340 67.5 NHZ / NH2ZN\NSH/ /INHO-\ \ \ SBr~ CH3 A5 ~ | ~o Ipl
~N340341608W~NHZNNSHHHO//NCHSBr\\\SOAGNI~~C

CH3 N/ 354 355,53.6 \ WO 01/ 25210
PCT/ EPOO/ 09 1;]3 the expaﬁl%en\ﬁ léelog the@n ac&blul\rr SAMP corcentrgtion in_ ]ZIO‘ cellg, which

b L o B T i o gy gl chor e\ RRIATIARL B G44E |
I

/1~ \\'N Hs theé MAMA ddcentratibh @ perCent ih all cslld in/a well of a microtiter plate, based

on the control value obtained without any substances acting on the cells:



A9 ~ | "' of WROI/B21994 395 12.2 NHz O ~N/ | \N H2N \ N SRCT/EPP0/ORIF3 0 \
| / \ 404 405 39.3 NHx /
/ All N |
HZN\N SH H HO48 ~ N~/ Chh Ti~\ \ S\
\N H=N \ N SH

~N ~~11
O\ \ SCH#\

A 10 \ |
[IN/ 1
N\ I

\ s Br\ a\ l
N SH OH HO / |
N~~ 11\ NHz / [/ |
/ N~1" /[ Al2 \ H3c /

NOHW~ Ws~ ~~\
"vI'NO~HNNSHHHO/ //N~ |

~ Br

IN 430 431 25.1 NH7 / |
78 _ PCT/EP0O0/09153 0 -o a~0 ~Q~pp~a~~~ ~a Wci.
INON~/ O/ A13 ~\
/ O\ \

\

I S N~ |

N~-er | |
/ Al4d |

FF/ N\ HxN
~N N 415 416 58.2 \ o

I \' N~Br

WO 01/ 25210
b~ v~ ~ ~
[ \\ 446 447 28.1
\ OBr |

.r

457 29.6 \ /IN7 T 7 T Y WN N~V HZN
/I A15 ~ ~ No NN 470 471 62.2 NHZ

Conténthation of intracelidlar
at 4 cdncknfralioh ofrace

cAMP i pertent

Compound of the formula (I)
used

NC N CN

Z ,H‘
H,N N S

10%M

10" 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,OH
(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,OH
(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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O
I

H2N \ N- ' SH FMa01/2820M0\ ~ S Br~OH | \ Al16 | \~ OH 342 343 PEA/BPOY/09RSDO |
Il \ANNH2 OH~N~N~SHHHO/ | ¥'NOOO\ \ S1 \ AL7\ | /N ,p Br IN\ 352
353 73.8/ ~NNH2 HZN NSHHO/ /) OOHiI VI I A\ S" ~1 [/ A18 ~\ /| N/
Br IN 402 403 65.6 1 / \ NH2 \ I N H2N \M¢H WO 01/ 25210 -79
PCT/ EPOO/ 09153. .. E . b + WC. ~~~~w.. HO/ /| N~-CH/ H~\ A\ \ SO
~C-O\ 416 417 51.9 A19 ~ |1 iN, Br NH2 \ ~ 1 / ~\NHsN\N-SH ~Br | \ / ~
NO/ NHO/ N, ,OA20 \ I \ =\ / p- 341 3 29. [ N OH N-~=N SH
11 o Ny Qb oMo exbermepts? ingtetiapelfuti e AMPsgoncemeansn in £ 8l
-N N N~ HZN Pnstebte@witH the cDNA Tor the Ql“‘re/cegwoi Rad\ddermihe® WBAt i5 \staled 38R 356
10,0 HO/ / OCOH\ N NHz H2N N'SH
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
5 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
AL
HG
10" M 10° M 10° M
NC | A CN
H,N-" N7 L)
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
R3=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
10 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 receptor agonists. The compound of example



q off \ ~ NwOWQ 0825210 N<O A23 | \ of f H3C ~ ~\ b- 355 356 PGI/EPSH/09158 N /
N~-HZNNSHOI I, \'\ ~NO// SCH3 OBr ~/ N:0A24 | HN ~ ~ b- 368
369 77.1/ NONHZ CH3 \~N NHz HZ ~SH WD 01/25210 -80 PCT/ EP0O0/ 09153 .. +
bba~-~0o-nQ~P-1~~~~7?,"~WC =~50-,ais~""0~s.. \0/ No
/i Br~ wCH3 | / N+, 0 A25 \ | | \ SI1O \\ / “o- 369 320 70.9 / ~0~ .\\~~N

N HN\NSH O\ Br / N~ p// ol / +:0~ NA26\ \ S~0 H3C CH3 \\

~- 383 384 68 NHz Hi N\ ' SH O\ L I, N0 [~

sac e 1 1 NS é{h‘?e%t%a% *}a%g{fjeag@é%a"%e@m Budsfls it he A2 kel 5
S~H NH2 a CHaVlﬂtu@l)] nd effebt on Céllsewith A2Dreéeptdrs Eidl a cbmpan%bl weffléer léffeé‘tlc% 416
58.0 NO|W//NNH~HZN\NSHOO\I|)D// Ail N~ gr

\\ ~_ 423 42 ey withnhe Alaeeagtgr and'is-thus A seleetiys/ aqu;@n&HZb receptor agomst



+o0l \' | o WOH/2520.0v A30 \ ~ ~ ~\ ~\ / 0 433 434 36PCT/EPOMNOPIS3 \ F
/ ~NNNH= / F HZN\N SH WO 01125210 -81 PCT/ EP00/ 09153 .c + Was, d on

~~~+~~~~wU/ N~~/ 0o | ~s~\1DB [/ N-0A311 ~ NN\\ p-
444 445 51.1 | CH3 / ,~~~~N/ \~N " | HsNISHKs \ ¢/ , ~O/j / , ~\ N-Br
~/ N ~11/ A32" > N~p~0 459 460 46.7 N~ ~N~/ | -NHN NSH\ / ,
~ 1/ ~/1/ :~>," S~y /] ~ONNBr \\ / A33/ ,,.,s / ~N 475 476 49.7 * ~
H2N © SH A ||%/t ./~ ~1/ NI / N.OM A34\ \ SoBr ~\ / ~ 485
486 47.1 1 ~N'/N P¥P XA™BESNHZ \ , ~ 1\ /| Nip-~~/ | Br / Nt O'N
A35 \ | \ / \ / o- 499 500 64.0 N/ NON '~ NN ~~HZSHC OIIl, ~1\
| / N+~ A36 wl N ~~s Nc/ \\ / 0507508 37.51 ~H Br -N~~ ~I~/ [

N CH, HaC N Exampléed N'N'SH Nhi ~
2-{[6-Amino-3,5-dicyano-4-(4-hydroxyphenyl)-2-pyridinyl]sulfanyl}-N-methyl-

5 acetamide

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/CH30H 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



WD 01/ 25210 V¥O 01/25210P00/ 09153 p ~ ed ed 'fl 'v a~ ~ P4 VWOI/EPQe9/09153 -~
W5'"p. OUt ~\V 1 NCO/%/ I \ NBr/ : OV \ S\ I NI / \\ b_ A37 N~
NON\VI / ~N521 522 61.5=/ ~ I \ EZN\NSHO IIl, I \ / No-/~ Br~CH /
NA38\ | \ SOH\\ / p- 371 372 63.8 /IN52 ~IANHHN\N_ _SHO/ ~1~0/1/
OOO!l / N:O\ \ s\ A39 N “b- 381 382 50.31 ~0o. \ / ~NBr \ NN+ HzN
NSHOIlI, OHI \ N O// OO/ .-.ONAMO \ ( \ ~Br \ \ / ~ 431 432 40.8
IN/ ~\ ~N \ HHNNSHO Il, / \ / NNO_ N~CHy O// ~C \ | / N O A41 \
\ So o ~\ O—MH.QI ~NBr / / /I =NN NH \ | HZN\NSH \ \ |
to L / Sv\gr 0t1'>zl 6-Amitlo-35-didvahd 4-14-hydroxypRertip2 44 SidbrylGulfanyly-N.N-~N | / H2
S -

10

diethylacetamide

OH

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 NaHCOj for 4 hours.
TLC (CH,Cly/CH30H 10:1) shows complete conversion. The entire mixture is
diluted with water and ethyl acetate and the EA phase is dried with MgSO,4 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



PCT/ EPO0/ 0915W 028219 cd cd Oh ~ ~ 'b " ~Q AGD ~ ~ + ~ ~PGI/BPOQ09153 y
c~~e Ov OOHOH/ | Il HQBr A3\ | ~ ~~/ ~N 312 313 60.8 ) NOH N~ Hz N
SHHN~OH! | | oBr / Ad4d ~~ S HIN~- s~ ~N/ 325326 78.4 1 ~/ ~ N
0"NHz WN N~ H2 ~Ni~SHH Q~ OH N/ | IJsyBr | / A5\ | ~ HQ ~~ / iN 326
327 13.9j ~NOOHN-H NSHHOH~ OHN/ Il H3/ A46 ~ ~ S~oH H3C ~~ /
/IN 326 327 17.8 1 ~N| N~ Br HN\NSHHOH~I Ol / | Br M7 ~ | ~ s
/cH H2N ~~/ ,N 339 340 89.6 NCH ~| Nv"~ O~ HENN'SHHNO~OHI |l Br
|l ~CH3 ~/ A48 | ~ O~ //N 340 341 77.6 IN/ / ONHZ CH HzN N SH WO

01/ 25210 - 84 REHAGIEB0/ 09153 b 0 ~ ~ ~ ~0 W a~

ridinyl]sulfanyl}-N-

5
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 NaHCO; for 4 hours. After dilution
10 with water, the mixture is extracted with ethyl acetate and the ethyl acetate phase is

dried 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 spectrum: molecular mass calculated: 353, found [M+H]"=354.2



b ~~Br~ WWOBIR5210- ~ ' >"'" o HNOH/ Il o~CH Br | ~PCT/EPYMADNSI ~
~0 H3C ~CH3 ~~ ~N 354 355 56.2 NH~/ NH2 HZ\N "SHHp OH4/ | Il H3c3c
Br ~/ A0 ~ ~ S ~~ jN 366 367 47.5/ No CHCHO | N~ HaO g.~ HzN N SH 3 H
H/ Il o_Br I/ I'\VALN | ~~/ ~~ [54 N386 387 3665 N NOI NH /
HZNNSHH~OI ~OH/ / nJ~_ A52\ ~ NN-Br ~~ //N 394 395 20.5 1~ U/
Il I NO- N~ NNHz /~~ H2N\N "SHOHOH/ I Il OBr ~/ \ v A3 \ | ~ ~
/| ~~ jJN 404 405 58.8 No| ~F/ NHz/ HN\N SHFH~O™/ 1/ ~0~1s
cH \ ~-Br ~/ N~~//NA54 / | ~o~-NCH/ | 415 416 18.3 3/ Hz \N'SH WO

01/ 25210 -85

Example 4
ridinedicarbo-
nitrile
5
H
eVl
H,N
+
“ Br\H
- I \N
X
HN N SH

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 NaHCO; are stirred in 1 ml of DMF for 1 hour. The entire

mixture is diluted with a few milliliters of IN HCI. 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



PCT/ EPO0/ 0915%W(® 03253160 Qou ~ ~ ~ + ~ a? ~ Ww . ~ ,~ ~ PCTAPO0/0F15S \
OHl I~S1 \ ~-Br / ~N/ CH NA5S5 / IO N\ / N430 431 29.81 / NC 1~
H3C\ / / /| ~v WHZNNSHOH/ \ I \ Sl o/ Q/ I INO-N\ | N-Br \\ / 9N
A56 ~ | ~ 446 447 42.2 \ ( ZN\NSH H Q%4 _I1 ~/ Ol / S NA57 \ | ~ OPr
~~\/ ~ N456 457 9.2 N/N/ I \ N2\ HZNNSHC ~ OHd/ hl \ \ A58 \ | |
\ SSNc\ / ~ N478 479 54.2 "~ ~'"'Br | / /| NCH H3CN Y/ '"CH3 HZN\N SH
HO\ GHNII SV I A\ NBr/ I\ / \\ WNAS9 / / No NI / 492 493 66.3 N
\' W\ HNANSHI/ OH~CH/ | I~ Br OHA60 ~ ~ S ~\ ~ N 342 343 73.6 ~N/

NN~~/ | NFi ~ g&Hab5RM \N SH WO 01/25210 -86 PCT/EP00/ 09153 .. E .d + WPr
~C~V-~w-*- ~ b~
N-(2-{[6-Amino-3.5-dicyano-4-(4-hydroxyphenyl)-2-pyridinyl |sulfanyl}ethyl)-

acetamide

At RT 60mg (0.2mmol) 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 | 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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2-{[6-Amino-3
carbamate
5
Under argon, 31.1mg (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
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 NHj solution in methanol are added and the
15 mixture is stirred at RT for 1 hour. The mixture is then concentrated, dissolved in
600 n1 of DMSO and purified by preparative HPLC.
HPLC conditions:

Column: GROM-SIL 120 ODS 4 HE 51 50 X 20 mm
Precolumn: GROM-SIL ODS 4 HE 15 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
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Mass spectrum. molecular mass calculated: 369, found [M+H]"=370.1

carbamate

10 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, 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

15 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 NHj solution in methanol are added and the
mixture is stirred at RT for 1 hour. The mixture is then concentrated, dissolved in
600 u1 of DMSO and purified by preparative HPLC.

HPLC conditions:

20 Column: GROM-SIL 120 ODS 4 HE 5u 50 X 20 mm
Precolumn: GROM-SIL ODS 4 HE 15u 10 X 20 mm
Wavelength: 220 nm
Flow rate: 25 ml/min
Gradient: A = acetonitrile + 0.1% trifluoroacetic acid

25 B= water + 0.1% trifluoroacetic acid



\' I \~/ S CH3WOBL/2520N~ / A75 / | /| No N ~~\ / N 417 4APCEEPDOFOINEB\ /
[/ V1 ZN\NSHF F\ O\ / Il I / NA76 \ I \ ~gf \ / /N 458 459 19.5 /
IN/ | N N2\ | ZN\NSHNOFF/ ~1 / BfF A\ \'' I \ S\ I NI [/ A77 | ~
[ 472 473 41.8 N/ NCN\\ / /% NH2 HZN.dgSH I ~F 1 F/ I \ \ / A78 \ | \
SSN~~/ ON /N 480 481 32.9 11 \ / / I ~ ~~ H3C N-Br N ' YIC~- HsN N SH
WO 01/ 25210 -89 PCT/EP0O0/09153 ¢cs ~~t oo ~. ~w 0 a~z ~Q~~ ~" X O\S
.r F1 1i '\ OF NBr.\ | A79.~ .l 0 \ .l \ Lol N 494 495 29.0
I, | | 2N N1 SH N Ehiat 1008 aPTs ity Mol S tin. P righadiB 8 s 6\
[l INHO / | NHZ OH g\ MieH0® K: 5 minl o O O\ 1/ A81 1 \ o ~ \\ ~N 354 355
'37.2 /1 /| Br NHZ ZN\NSHF/ I OH' FI ~o ~\ \' \ Soff AB2/ | ~ N/
Br ~\ //N 404njgogoByolamyy 600 pl of DMSO solution
Yield: 20.5 mg (53.5% of theory) of product
5 Mass spectrum: molecular mass calculated: 383, found [M+H]"=384.2
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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
15 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 p1 of DMSO and purified by preparative HPLC.
HPLC conditions:
20 Column: GROM-SIL 120 ODS 4 HE 54 50 X 20 mm
Precolumn: GROM-SIL ODS 4 HE 15 10 X 20 mm
Wavelength: 220 nm
Flow rate: 25 ml/min

Gradient: A = acetonitrile + 0.1% trifluoroacetic acid
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Injection volume: 600 ul of DMSO solution
5 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-dicyano-6-({2-[(methoxycarbonyl)amino]ethyl }sulfanyl)-4-pyri-
10 dinyl]phenyl-ethylcarbonate
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Under argon 31.1mg (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
15 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
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 pl of DMSO and purified by preparative HPLC.
20 HPLC conditions:
Column: GROM-SIL 120 ODS 4 HE 5u 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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5 Injection volume: 600 1 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
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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 IN 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
20 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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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 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: 45.9 mg (62.3% of theory) of product

Mass spectrum: molecular mass calculated: 368, found [M+H]*=369.2
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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,
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
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: 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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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 NaHCO; 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 1N 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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84 mg (0.163 mmol) of 2-amino-4-{4-[(4-methylpiperazino)sulfonyl]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 NaHCOj; 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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82 mg (0.164 mmol) of 2-amino-4-{4-( piperidinosulfonyl)phenyl}-6-sulfanyl-3,5-
pyridinedicarbonitrile N-methylmorpholinium salt together with 53.5 mg
(0.246 mmol) of bromoacetamide and 55 mg (0.65 mmol) of NaHCO; are stirred in
0.5 ml of DMF overnight. After filtration, the reaction solution is purified by
10 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
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 1 of DMF solution
Yield: 42.8 mg (57.2% of theory) of product
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Example 16
5 2-({6-Amino-3,5-dicyano-4-[4-(morpholinosulfonyl)phenyl]-2-pyridinyl}-
sulfanyl)acetamide
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90 mg (0.179 mmol) of 2-amino-4-{4-( morpholinosulfonyl)phenyl}-6-sulfanyl-3,5-
10 pyridinedicarbonitrile N-methylmorpholinium salt together with 58.5 mg
(0.269 mmol) of bromoacetamide and 60 mg (0.71 mmol) of NaHCOj are stirred in
0.5 ml of DMF overnight. After filtration, the reaction solution is purified by
preparative HPLC.
HPLC conditions:
15 Column: GROM-SIL 120 ODS 4 HE 5p 50 x 20 mm
Precolumn: GROM-SIL ODS 4 HE 15 u 10 x 20 mm
Wavelength: 220 mm
Flow rate: 25 ml/min
Gradient: A = acetonitrile + 0.1% trifluoroacetic acid
20 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
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(1H), 7.85 d (2H), 7.95 d (2H), 8.15 s broad (2H)

Example 17

2-(4-{2-Amino-6- 2-amino-2-oxoethyl)sulfanyl]-3,5-dicyano-4-pyridinyl}-
phenoxy)acetic acid

HOTO

N o] HO
B
I "\ * r/Y P N

10 o

135 mg (0.316 mmol) of 2-[4-(2-amino-3,5-dicyano-6-sulfanyl-4-pyridinyl)-

phenoxylacetic 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
15 in 0.5 ml of DMF overnight. After filtration, the reaction solution is prepurified by

preparative HPLC. The isolated fraction is reconcentrated under reduced pressure and

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
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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 isolated 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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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 5u 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 pul of DMF solution
Yield: 40.4 mg (50.8% of theory) of product

NMR [400 MHz, DMSO-ds]: 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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20

-6-amino-3,5-dicyano-2-pyridinyl}sulfanyl)-

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 i 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
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Example 21
5 2-Amino-6-
carbonitrile
H
HO =N
N
= —_—
« | N + HO/\/BF N\ I/N IOH
H,N” N7 SH

2

10 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.
15 HPLC conditions:
Column: GROM-SIL 120 ODS 4 HE 5u 50 X 20 mm
Precolumn: GROM-SIL ODS 4 HE 151 10 X 20 mm
Wavelength: 220 nm
Flow rate: 25 ml/min
20 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 u1 of DMSO solution
25 Retention time: 3.97 min
Yield: 14.1 mg (45.1% of theory)
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Example 22

5 1. Step:

N-[4-(2,2-Dicyanovinyl)phenyl]acetamide

0O
HNS\ HNJ\

10 326 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.

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

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

i PLO
+N: + N r\ll

20
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= =W D \nGbRoditet&hd 6.9 ¢ (0.09 kol Pof thiophenol are initially charged in 120 ml of
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
5 with suction and dried under reduced pressure.
Yield: 10.25 g (29.6% of theory) of product

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

3. Step
10 2-Amine-3.5-dicyano-6-sulfanyl-4-pyridinyl)phenyl]acetamide
O 0]
HNJ\ HNJ\
.S. ——
N N + Na"~'Na N
I I I X
Z | O | XSN
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-
15 pyridinyl]phenyl }-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 1N HCI
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

20 Mass spectrum: molecular mass calculated: 309, found [M+H]" = 310.1



\'\ S OH~ | WONBR5210N gr N\ /N 416 417 80.0 / \ / / NHz RCHEPOMS153CH3
N/Il-C'-Q \ | SHOw\ | OAI81 | \~ ~ e~/ 430 431 66.2/ i N/ \ //INN
| /~ NH2 \ HZN\N S ~H, ~C~I\\A182\~~N/43043173.60\//NN~
\/ ~NI sNCS5Hc\ | I I B\ \ ~Hy 1/ A8/ | /Noff N /N 310
311 28.4 N \ / /| N'~ | _HzN\NSNH3C/ I | ~ A184 1 ,N/~HN v Br
N\ /N 323 324 39.3 N/ ONHz 2\ / / NH2 | HSN NS WD 01/2S210 - 108
PCT/EPOO/091543 +o0bzo-~a~a~a~xw~__ 0~s NH "~~~/ Il pH A185
\ | ~H H3C N4 Stem24 325 41.9 / ~NBr \\ / // N ~N\N-S_ HBH~C/NISpNBr\
Vo .

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

@)
HN'U\
Ve
@)
F
F%O_
H,N" "N "SH
5 F

309 mg (I 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 NaHCOs3 in 2 ml 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 5um 50 X 20 mm
Precolumn: GROM-SIL ODS 4 HE 154 10 X 20 mm
Wavelength: 220 nm
Flow rate: 25 ml/min
20 Gradient: A = acetonitrile + 0.1% trifluoroacetic acid
B= water + 0.1% trifluoroacetic 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 pl of DMSO solution

25 Retention time; 3.6 min
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'"H-NMR (300 MHz, DMSO-dg): § = 2.1 s (3H), 4.7 s (1H), 7.4 d (2H), 7.55 s (1H),
7.7d (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.
10 The compounds of examples A 1 to A 413 were either isolated as crystals or, if they

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

15 by a preparative HPLC-MS system.

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 —NH..
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