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New het erocycl yl met hyl - substituted pyrazel e derivatives The
present invention relates te new heterocyclyl met hyl.-substituted pyrazole
derivatives, processes for thel r preparation and their use as nedi canents,
in particul ar New hetero ik cardiovascul ar
di seases. 'S a y -3-(substituted
"heteroaryl)-fused pyrazol e derivat i ves I nhi bit stl mul ated pl atel et
aggregati on ia;hvi tro (cf. EP 667 345 Al). present invention
relates to nedMfiePEety ANVANtER hgelates hLq | Rew eHe‘ﬁSRcéiﬁldll'@thyl SUbSUtE@Fil \PYFAZOI8s
i n the enbodi | fe
[err] 10 [ %ﬁtﬂ% ﬁé&g&g fé{t[ ﬁ:@ﬁ%a?ﬁétg%ne%ngn%] I“p(%lsggpﬁ{rTgi caingﬁ 2 G achu
heterocyclic r$ mgdivamenty fontrediment ofatavdiovascular diseases. from t he series
consisting of S, N and/or O or represents phenyl, which are
optionally substituted up to 3 tines in an identical or different manner by

fornyl, carboxyik.aeRiyCRRIW thaqu{eﬂ?})ib (sﬁMtﬁﬁtgﬁ'theféE@ag%]% %se& ?%gl%dd 1Ves

al kyl t hi o, al koxy or “al koxycar bonyl” having 1n eac car

at ons, inhibit stimulated, platgleh eggrégdtiogen V1qn¢lennyPc&67s’i468Agj1t chain or
branched al kyl having up to 6 carbon atonms, which in its turn
can be substituted by hydroxyl, am no, car boxyl ,

strai ght-chaip or branched acyl, al koxy, alkoxycarbonyl or acylan no
having in each case up to 5 carbon atons or by a radical of the fornula
-ORlerr], 2@he present imvestion nrelates to new heterocyclylmethyl-substituted pyrazole

derivatives, in the embodiment designated I (roman one), of the general formula (I-I)

R R?
I
N ‘ (I-)
~ 3
N R
!
CH,-A"
10 in which
R! represents a S-membered aromatic heterocyclic ring having one heteroatom

from the series consjsting of S, N and/or O, or represents phenyl, which are
optionally substituted up to 3 times in an identical or different manner by
formyl, carboxyl, mercaptyl, hydroxyl, straight-chain or branched acyl,
15 alkylthio, alkoxy or alkoxycarbonyl having in each case up to 6 carbon atoms,
nitro, cyano, halogen, phenyl or straight-chain or branched alkyl having up to
6 carbon atoms, which in its turn can be substituted by hydroxyl, amino,
carboxyl, straight-chain or branched acyl, alkoxy, alkoxycarbonyl or acylamino

having in each case up to 5 carbon atoms or by a radical of the formula -OR*,

20 wherein



-2 - Rlerr] denotes straight-chain or branched acyl having

up to 5 carbon atons or a group of the formula
-SiRerr]Rerr]Rerr], -2 . wherein _ Rerr],
Rlerr] and Rlerr] are identical or different and denote aryl having 6 to 10
carbon 5 R* den&é@ﬁ?alg’dt-chhﬁlyér Biached ak‘ﬂ Hairfg lf;?fobf BarBb Toms or
and/ or are substituted by a radical of the fornul

wher ei n la[ grow} ofathe fofroula]- SERSR6RHent ical or different and
denote the nunber 0, 1, 2 or 3, 10 _ al denotes the nunber 1, 2
or 3, R8 denotes hydrogen or straight-chain or branclhed
al kyl having up to 4 wherein car bon at ons, . C
denotes the nunber 1 or 2 and . RO and R[err] are identical or

di fferent and denote hydrogen or stra| ght-chain or

branched al kyl hav 10 c at,o tlonal

substi t ut ed %y cyc:dg’a‘zkg'i'éﬁa ag d@%rﬁ"&t‘gﬁﬁw b@a"éﬂgﬁ t‘héOl(ﬁﬂ’m‘
6 to 10 carbon atons, Wajgfy ¢ﬁh1k§1%awmgﬂu;paﬁsésrbaﬂfa§6m§ uted by hal ogen,

or

and/or are substituted by a radical of the formula

| O~(CH,),1-CH, |
""( _l — O hChy \' or -S(0),,NR°R"

O—(CH,),,’ O-(CHp-CH; - N. o

wherein

bl and b1’ are identical or different and denote the number 0, 1, 2 or 3,

10 al denotes the number 1, 2 or 3,

R® denotes hyd_rogen or straight-chain or branched alkyl having up to 4

carbon atoms,
cl denotes the number 1 or 2 and

R® and R are identical or different and denote hydrogen or straight-chain or
15 branched alkyl having up to 10. carbon atoms, which is optionally
substituted by cycloalkyl having 3 to 8 carbon atoms or by éryl having

6 to 10 carbon atoms, which in its turn can be substituted by halogen,

or

denote aryl having 6 to 10 carbon atoms, which is optionally substituted



denote aryl having 6 to 10 carbon atons, which is optionally substituted

- 3- by hal ogen, or denot e
cycl oal kyl having 3 to 7 carbon atoms, or _j3. wherein
Rl err] denot es hydrogen, straight-chain or branched al kyl having 5
[lacuna] to 4 carbon at radical of the formula [err] .
or denotes benzyl or phgﬁipgaaﬂgfgin the ring systens are
optionally substituted by hal ogen, Rlerr] and Rl err], including the

doubl e bond, form a 5-nepbered ar tic heterocyclic rin havi ng one
het er oat om from t he ser 480 f%ﬁg'iﬁ'aﬁ‘f‘gé to S?{EP%P“’@} ’gF a phenyl ring,
10 which are optionally substituted up to 3 tinmes in an identical or

di fferent nmanner by formyl, carboxyl, hydroxyl, am no, straight-chain
or branched acyl, al koxywherein - al koxycarbonyl having in each case up to
6 carbon atons, nitro, ~cyano, azido, hal ogen, phenyl- or

strai ght-chain or branched al kyl having up to 6 carbon atons, wherein the

alkyl in its turn can begrsubsjd e % d a5 Mt I R b :
straight-chain or 15 g[rianch%aﬁgggyﬁyaag%xy og aﬁ%xycarﬁ%%@?&(%gvlngavﬁg
each case 3p to 5 carbon at onflacuna] to 4 carhomnl Atbmsaorea tadidab nfitieyfosmblat i t ut ed
by a radical of the formula -S(O[err]NRerr]Rerr], wherein c, .,

Rlerr] and R err] have the abovenenti oned neani of c[err], Rerr] and
a

Rlerr] and are identical to or dif >omthese,
| —CH, ©

or denotes benzyl or phenyl, wherein the ring systems are

optionally substituted by halogen,

R? and R?, including the double bond, form a 5-membered aromatic heterocyclic ring
having one heterdatom from the series consisting of S, N and/or O, or a phenyl ring,
10 which are optionally substituted up to 3 times in an icientical or different manner by
formyl, carboxyl, hydroxyl, amino, straight-chain or branched acyl, alkoxy -or
alkoxycarbonyl having in each case up to 6 carbon atoms, nitro, cyano, azido, halogen, |
phenyl or straight-chain or branched alkyl héving up to 6 carbon atoms, wherein the
alkyl in its turn can be substituted by hydroxyl, amino, carboxyl, straight-chain or

15 branched acyl, alkoxy or alkoxycarbonyl having in each case up to 5 carbon atoms,

and/or are optionally substituted by a radical .of the formula -S(O),NR°R,
wherein ¢, R” and R'” have the abovementioned meaning of ¢,, R’ and R' and are

identical to or different from these,

Al represents a 5- to 6-membered aromatic or saturated heterocyclic ring having up
20 to 3 heteroatoms from the series consisting of S, N and/or O, which is
optionally substituted up to 3 times in an identical or different manner by

mercaptyl, hydroxyl, formyl, carboxyl, straight-chain or branched acyl,



Alerr] represents a 5- to 6-menbered aromatic or saturated het er ocyclic

ring having up 20 to 3 heteroatons fromthe series consisting of
S, Nand/or O which is optiogal |y substituted up to 3 tines
in an identical or different nmanner by mer captyl, hydroxyl,

fornyl, carboxyl, %gé&bﬁ&?mmgmral%g‘spﬂﬂo fbonyl having in each case up to 6

-4 - 1 oxydacyl, al oxy or al koxycarbonyl " havi ng
in each case up tocérbon atoms; nitro, cyam, iflueromethylrazidop halogem @heny! or straight-

b anciiod ) ky! ot el gp FereBSL kB ke B oS IURM fromowbi i b
substituted by hyd%%ihte(gggméxyl,séﬁﬁéﬁlﬂt stiaight 2haih & GranchRd RgY lalkaxykexy

or 5 al koxycar aving I n-each tase up to 5 carbon atons,

i s substituted, whialkoxycarbanyl having imeadiecase npttd tSucatbbrgtomsdr oxyl , car boxyl ,
z;;gl ght-chain or gé%ycrt]iggtggfﬁhi?h:{ng%ym@nr ca%{ Iﬁgxyu%gtrit% eﬁéhg?&;/ﬁqrgl,l gargc?xgrlﬂ
substituted by a grsﬁh'i@hﬁéjlllaﬁﬁ‘ﬁr B%Bﬁgd%c?(,mﬁdy‘m&wykﬂbﬁﬁﬂ] havingli each case

wher ei n enotes fhe nunber 0 or 1,

Rlerr] and R err] apdoisdeamborcatomsy di fferent and denote hydrogen, phenyl,
benzyl or : strai ght-chain or branched al kyl or acyl
having in each case up to 5 carbon atons, 15 and

their isoneric forggg/opd Subsafited ByEh lgrddpoot e Formula -(CO),-NREREPNPOUNdS  Of
t he general fornula (1-1) according to the invention can al so be

present in the formof their salts. Salts with organic or inorganic bases
or acids y be .mentioned in general here. I n the context
of emboditfent | of WHEBresent invention, physiologically acceptable 20
salts are preferred. Physiologically acceptable salts of the

het erocycl yl net hyl - substituted pyrazol e derivatives can be salts of
t he substances accalldi nglenetes He number O olsenti on with mineral acids,
carboxylic acids or sul phonic acids. Particularly preferred

R and R" are identical or different and denote hydrogen, phenyl, benzyl or
straight-chain or branched alkyl or acyl having in each case up to 5

carbon atoms,
15 and their isomeric forms, salts and their N-oxides.

The compounds of the general formula (I-I) according to the invention can also be
present in the form of their salts. Salts with organic or inorganic bases or acids may be

mentioned in general here.

In the context of embodiment I of the present invention, physiologically acceptable
20 salts are preferred. Physiologically acceptable salts of the heterocyclylmethyl-
substituted pyrazole derivatives can be salts of the substances according to the
invention with mineral acids, carboxylic acids or sulphonic acids. Particularly preferred
salts are, for example, salts with hydrochloric acid, hydrobromic acid, sulphuric acid,
phosphoric acid, methanesulphonic acid, ethanesulphonic acid, toluenesulphonic acid,

25 benzenesulphonic acid, naphthalenedisulphonic acid, acetic acid, propionic acid, lactic



salts are, for exanple, salts with hydrochloric acid, hydrobromc acid,

sul phuric acid, phosphoric acid, nethanesul phonic acid,

et hanesul phoni ¢ aci d, toluenesul phonic actg,- 25 benzenesul phoni ¢ aci d,
naphthalenedlsulphonlc acid, acetic acid, propionic acid, lactic

- 5- aadid, tahasié asidCcisd Shid Cubatic oM, Shaldis 4B & tRGkéle aBR €i ¢ aci d or
benzoi c aci d. PhyS|oIog|caIIy acceptable salts can al so be neta
or amoni um sal ts of the conmpounds according to the invention which
have a free c rticul arl ref red ar e,

exanpl e, sodi gﬁ S%F()lé lgs E&epﬁgl ﬁélgs %a& 0 EdPE W?'é‘“masﬁgs 3mﬁﬁf’ﬁ‘ﬁ?“

sal ts whi ch aagogtifig t€dhé ivEnaoRTWhHich havVe Qrf&%néa@bcﬁ(gl p. Paftleufitly pidferred
exanpl e, et hylam ne, di- or triethylam ne | - or trlethano am ne,

di cycl ohexyl apalisere, for examplg, sedin, amam@nhmgmesnm of ¢aleium salts.iand agymonium
et hyl enedsam pg, which. are de-m/gdﬁ Oﬂﬂg%ni%ccg.r({q'lﬁ%ﬁc %ﬁﬁ‘tg&gg sI Y &ot k Ope{aamnﬁg% s

exi st in Stereolsoneric forns

(enant i omer s) ethylagting) Otdl-b ebnV ieltfylathineOr di- Mg € SridtBanoldrfinast &E?&Bl%xﬂaimﬂ@e
invention relates both to the enantioners or diastereoners or their
particul ar ni Simgtiydamingethapele asginipeIygine pr péiylenediaminst er eoners, can be
separated into the stereoisonerically uniformconstituents in a
known manner . Het erocyclic ring in the context of enbodi nent | of
the i nvent i onThamdmﬂemﬁisdémgnﬁxrg to the invéAtionobdy &XIRNni AEEisoMBSE férafNwhichi N
general represents - to 6-menbered heterocyclic 15 ring which can
contain 1 het %‘F‘t?&tb?iﬂ%a?ﬁ@l@f nEREeY &enaplipgersh of (o sk belaveRas myinor mages

to 3 hetggoat ﬁ%’{sté&é\}\ﬂé&ﬂ The ?ﬁ‘tﬁﬁoﬁ: §tE§ BJC)IIHQO He e%an%cfﬁ&g/oi) r:hage}&nifl;'? of iz ©f

A I oned are: azl ny

pyri m dyl , t hpartigilar frixtytes. The racemi® fqrh) liky the m“ﬂtéx@bmbrs, tin be prﬂrated into
oxazol yl, imdazolyl, tet rahyd[opyranyl or tetrahydrofuranyl. Furyl,
pyridyl, thi efigisterggisomaenqally wngforn gonstitysnts Mg KRQWN masRefol i nyl, 20
tetrahydropyranyl or tetrahydrofuranyl are preferred. Pr eferred
conpounds of the general fornula (1-1) according to the invention are those
in which Heterdeyclic riagim sincontéxtrof Iemhmgzlnnmit)llof théiimveptiorg rand hdepydingvon ch

are optionall bstituted to twice_in an identjcal or
di ffer ent mnﬁl&raggg)e@g}tm)?d S'@QPHBW’I in geperattepreseniga 5- to é-membered heterocyclic

st 22' ght 15hai fing WHKIPEHNQRAE 1 hetetbdiShinThe SLrieRibeal RREYA Hb4s08r RY 2RRG
to 3 heteroatoms from the series consisting of S, N and/or O in the case of A.
Examples which may be mentioned are: pyridazinyl, pyridyl, pyrimidyl, thienyl, furyl,
morpholinyl, pyrrolyl, thiazolyl, oxazolyl, imidazolyl, tetrahydropyranyl or
tetrahydrofuranyl. Furyl, pyridyl, thienyl, pyrrolyl, pyrimidyl, pyridazinyl, morpholiny],

20 tetrahydropyranyl or tetrahydrofuranyl are preferred.
Preferred compounds of the general formula (I-I) according to the invention are those
in which
R‘ represents furyl, pyrrolyl, thieny! or phenyl, which are optionally substituted up
to twice in an identical or different manner by formyl, carboxyl, hydroxyl,

25 straight-chain or branched acyl, alkoxy or alkoxycarbonyl having in each case

up to 5 carbon atoms, nitro, cyano, azido, fluorine, chlorine, bromine, phenyl or



up to 5 carbon atonms, nitro, cyano, azido, fluorine, chlorine, brom ne,

phenyl or -6 -
strai ght-chain or branched al kyl having upgto 5 carbon atons, which in its
turn can be substituted by hydroxyl, am no, carboxyl,

straight-chain or bir#BRt@#@in or branched alkyl §aVihg vp' th3¥darbdt S0MH¥ CHARRY E)ts ®irn
on atons or by a

acylam no having in each case up to 4 carb
radi cal of the forean be-sobstituted by hydroxyl, amindjecagboxyl, straight-chain or biahetied)

denot es straight-chai,n_.or branched acyl having up to 4 carbon atons,
and/ or are substi tﬁ?yéﬁalgﬁ}xya aﬂ?&?f‘&ﬂ&@f&a oF BEYlp ﬁzglng In each case up to 4 carbon

wherein 10 atoms 6t by a SR Of theormtizleRY, 2 or 3, R8
denot es hydrogen or straight-chain or branched al kyl having up to 3

carbon atons, . Rlerr] and R err], including the double bond, forma
furyl, thgenyl or g}ﬁg% ring, which are optionally
substituted up to ks in"an identical or different manner by 15

fornyl, carboxyl, hydroxyl, am no, straight-chain or branched acyl, al koxy -
or alk9xycarbonyl having in each case up to 5 carbon atons,
nitro, cyano, azidB denotes straight-chajo rar fheancbid acyl hayingrupniiond carbbee agomsor
strai ght-chain or branched al kyl having up to 5 carbon atons,

which in its turn can be substituted by hydroxyl, am no,

carboxyl, strai ght agdied ate QubstitBg B9 h RABKLl ofhEFsHmAR al koxycarbonyl havi ng
in 20 each case up to 4 carbon atons,

°"| \l
or
—<o-<CHz>,, " ort

wherein
10 al _ denotes the number 1, 2 or 3,

R® denotes hydrogen or straight-chain or branched alkyl having up to 3

carbon atoms,

R? and R®, including the double bond, form a furyl, thienyl or phenyl ring, which are
optionally substituted up to 3 times in an identical or different manner by

15 formyl, carboxyl, hydroxyl, amino, straight-chain or branched acyl, alkoxy or
alkoxycarbonyl having in each case up to 5 carbon atoms, nitro, cyano, azido,

fluorine, chlorine, bromine, phenyl or straight-chain or branched alkyl having up

to 5 carbon atoms, which in its turn can be substituted by hydroxyl, amino,

carboxyl, straight-chain or branched acyl, alkoxy or alkoxycarbonyl having in

20 : each case up to 4 carbon atoms,

Al represents tetrahydropyrapyl, thienyl, furyl, tetrahydrofuranyl, pyrazinyl,
morpholinyl, pyrimidyl, pyridazinyl or pyridyl, which are optionally substituted



Alerr] represents tetrahydropyranyl, thienyl, furyl, tetrahydrofuranyl,

pyrazinyl, mor phol i nyl, pyrimdyl, pyridazinyl or pyridyl,
whi ch are optionally substituted -7 - :
-7- up to twice in an identical or different manner by

hydroxyl, fornyl, Cﬂ’fB‘che in an 1dent1cal or cﬁffét@htgmamﬁ‘é?%yrhyd%x Qle%rb%

al kyl t hi o, al kyl oxyacy al koxycar bonyl having |
each case up to 4 casttmghtahmns on‘ I hxanched adyl,or alkgthio, alkyloxyacyl ballmxmepr

nitro, cyano, trifl orret 0 trai ght-chain or nched al ayin 5
Up 1o 4 %arbon at omsalkaeesony fadns i Foct 755 5 S i PO atoisy THGERGORRe,
carboxyl, straight- Cl%hﬂné)hltﬁf %ﬁ‘éﬁ%e%f%%metﬂ&l‘iﬂ%&ai%ht—éﬁdf@&’&ﬂﬁ&%ﬁ)g}kg?ﬁ%{\}iﬁg

in each case up to 4 carbon at ons are
substituteddby a growp tof4 tdaﬂ)ohoatnmls,awmm)r[ atsr ]umlR{aer bd Rpbstitjted by hydroxyl,
wher ein 10 fl [g})er

Rlerr] and R[err] ar‘?ﬂ?‘a‘ght ﬁt@éﬁ t’ﬁ a1g; °|rf é?‘lé’ﬁ ﬁlgﬂ’& or plkexysschenyl hayipe in

benzyl or each cadd @ &' caibdh atdihs, br anched al kyl or acyl having in
each case up to 4 carbon at ons, and their isomeric
forms and salts and thelr N-OX|des 15 Partlcularly preferred
conpounds of the gener accor t h ventld gn

are those ' i IR ‘ﬁsu stl?ute(,cl by ﬁ[%?‘?ﬁo chﬁpﬂglén&bﬂ &% R pyrryl,

t hi enyl or phenyl, which are optionally substituted up to

twice in an identical or different manner by fornyl, straight-chain or 20
branched acyl, al koxyhereinal koxycar bonyl having in each case up to 4 carbon

10 dl denotes the number O or 1,

R'? and R® are identical or different and denote hydrogen, phenyl, benzyl or
straight-chain or branched alkyl or acyl having in each case up to 4 carbon

atoms,
and their isomeric forms and salts and their N-oxides.

15 Particularly preferred compounds of the general formula (I-I) according to the inventioh

are those
in which

R! represents furyl, pyrryl, thienyl or phenyl, which are optionally substituted up

to twice in an identical or different manner by formyl, straight-chain or

20 branched acyl, alkoxy or alkoxycarbonyl having in each case up to 4 carbon
atoms or straight-chain or branched alkyl having up to 4 carbon atoms, which

in its turn can be substituted by hydroxyl, carboxyl, amino, straight-chain or

branched acyl, alkoxy, alkoxycarbony! or acylamino having in each case up to

3 carbon atoms,



atons or straight-chain or branched al kyl having up to 4 carbon atons,

whi ch inits turn can be substituted by hydroxyl, carboxyl,
am no, straight-chain or brargched acyl, al koxy,

al koxycar bonyl or acylam no having in each case up to 3

car bon atons, ~and/or are substituted by a radical of the formula -8 -

and/ or are substituted by a radical of the formula [err]

wher ei n : al denotes the nunmber 1 or 2, 5 R8
denot es hydrogen or nethyl, Rlerr] and R err], including the double
bond, forma furyl, thi@my or phenyﬁ ring, which are

optionally substitut ugqto twige inl-an identical or different manner by
formyl, C bqémb, hydr oMyl ,_gam no, straight-chain or branched
acyl, al koxy or 2’Ikoxycarﬁ’tﬁhyl having in each case up to 4
carbon atons, nitro, cyano, fluorine, 10 chl orine, . phenyl or
strai ght-chain or branched al kyl having up to 3 carbon at ons,

which inits turn %Hér&ﬁ substituted by hydroxyl, -am no, carboxyl,
straight-chain or branched acyl, al koxy or al koxycarbonyl having in each
case up to 3 carbon atons, Alerr] represents

t et rahydropyranyl, tetrahydrofuranyl, thienyl, pyrimdyl, pyrazinyl, 15
pyridazinyl, furyl 8r pyeneiss thepymber drer Zptional |y substituted up to twice

in an identical or different manner by fornyl, carboxyl,
- straight-chain or branched . acyl, al kylthio, alkyloxyacyl,
al koxy or 5al koxycaRSony|dehates hgdrogercacinethyhie up to 3 carbon

atons, fluorine, chlorine, bromne, nitro, cyano, trifluoronmethyl, or
strai ght-chain or branched al kyl having up to 3 carbon atons, which inits

turn 20 gyzﬁndq@pi&mﬁgoﬁ;ei dodbRObdh, A 2%y, GRAPCS Bhenyt fiflg, Whhicit 4 "
optionally substituted up to twice in an identical or different manner by formyl,
carboxyl, hydroxyl, amino, stfaight-chain or branched acyl, alkoxy or
alkoxycarbonyl having in each case up to 4 carbon atoms, nitro, cyano, fluorine,
10 chlorine, phenyl or straight-chain or branched alkyl having up to 3 carbon
atoms, which in its turn can be substituted by hydroxyl, amino, carboxyl,

straight-chain or branched acyl, alkoxy or alkoxycarbonyl having in each case

up to 3 carbon atoms,

Al represents tetrahydropyranyl, tetrahydrofuranyl, thienyl, pyrimidyl, pyrazinyl,

15 pyridazinyl, furyl or pyridyl, which are optionally substituted up to twice in an
identical or different manner by formyl, carboxyl, straight-chain or branched

acyl, alkylthio, alkyloxyacyl, alkoxy or alkoxycarbonyl having in each case up

to 3 carbon atoms, fluorine, chlorine, bromine, nitro, cyano, trifluoromethyl, or

straight-chain or branched alkyl having up to 3 carbon atoms, which in its turn

20 can be substituted by hydroxyl, carboxyl, straight-chain or branched acyl,

alkoxy or alkoxycarbonyl having in each case up to 3 carbon atoms,

and/or are substituted by a group of the formula -(CO),-NR2R",



al koxy or al koxycarbonyl having in each case up to 3 carbon atons,
and/or are substituted by a group of the fornula -(COJ[err]-NRerr]Rerr],

-9 - wher ei n -gl. denotes the nunber 0 or 1,
Rlerr] and Rlerr] are identical or different and denote hydrogen or
straight-chain wherein or branched al kyl or acyl having

I n" each case up to 3 carbon 5 at ons, and
their isonmeric fornms and salts and their N oxides. Especial ly
preferred conpounds,of the general fornula (1-1) according to the invention .
are those in whi chal denot% the “PH’;S’F’éééﬂtls furyl, which is optionally
substituted by fornyl or by radical of the [err] R err] and
Rlerr], including the double bond, forma phenyl ring which is substituted
by pheRyA andf RBor arecidentical or different and deapter jjdrogeneqr stmightt-chain

furyl, pyridyl, pyrimdyl, pyridazinyl hi enyl, tetrahydrofuranyl _or
t et r ahydr opyranyl, which ar ex’('):mnﬁh'é*y?l;fyfs%g? L HAVIRE 1S3k GAsE B, %b‘?’ GATbRR

15 5 nethoxy, methoxyg@uonyl or carboxyl, and their salts,
i someric fornms and N-oxi des.

and their isomeric forms and salts and their N-oxides.

Especially preferred compounds of the general formula (I-I) according to the invention

are those in which

R! represents furyl, which is optionally substituted by formyl or by radical of the

0
10 formula -CH,-OH or '—‘< ' > >
O

R* and R’ including the double bond, form a phenyl ring which is substituted by

phenyl, fluorine or nitro,
Al represents furyl, pyridyl, pyrimidyl, pyridazinyl, thienyl, tetrahydrofuranyl or
tetrahydropyranyl, which are optionally substituted by chlorine, bromine,
15 methoxy, methoxycarbonyl! or carboxyl,

and their salts, isomeric forms and N-oxides.

The invention furthermore relates to processes for the preparation of the compounds of

the general formula (I-I) according to the invention, characterized in that



The invention furthernore relates to processes for the preparation of the

conpounds of the general formula (I1-1) according to the invention,
characterized in that -10 - - 10- [ Al]
conmpounds of the general formula (I-1) [err] in which
R, R2 and R3 ve ni are reacted with
conpounds of g%é]lggoq%g?\é?%ﬁngén%ﬁq?ﬁ'ﬁa (Pfizerr] in which
Alerr] ‘has the abovenenti oned neani ng and : D
represents triflate or hal ogen, pr ef ethbl y brom ne, 10 ininert.
solvents, if appropriate in the pheserﬁ:e of a base, :
N (I-1m
I
Rz' R
in which

R', R? and R® have the abovementioned meaning,

are reacted with compounds of the general formula (I-1II)

5 D'-CH,-A' (I—III)
in which
Al has the abovementioned meaning
and
D! represents triflate or halogen, preferably bromine,
10 in inert solvents, if appropriate in the presence of a base,

or

[B1] compounds of the general formula (I-IV)

(lez-A1

~

N
| IN (1-IV)



or [B1] conpounds of the general formula (I-1V)
CH2- A [err] ‘in which A, Rerr]

and R3 have the abovenentioned neaning _ }1 . : and

Llerr] represents a radical of the fornula -SnRlerr]Rerr]Rerr],
ZnRlerr], iodine ot . triflate,

wher ei n fn which Rlerr], Rerr] and Rlerr] are identical or
different and denote straight-chain or branched
al kyl having up to 4 carbon,atons and 10

Rlerr] denotes halogBnand R® have the abovementioned meaning
and

L'  represents a radical of the formula -SnR™R“R!, ZnR", iodine or

5 . triflate,
wherein

R"™, R” and R' are identical or different and denote straight-chain or

branched alkyl having up to 4 carbon atoms
and
10 R  denotes halogen,
are reacted with compounds of the general formula (I-V)
R.-T! I-v)
in which
R! has the abovementioned meaning
15 and
in the case where L' = SnRR"R'® or ZnR",

T! represents triflate or represents halogen, preferably bromine,



are reacted with conpounds of the general fornula (1-V) [err]

I n which R err] has t he abovenenti oned neani ng 15

and in the case where L[err] = ZQ.r_lR[err] Rlerr]Rerr] or
ZnR[err], Tlerr] represents gri flate -or represents hal ogen,
preferably brom ne, d : '

- 12 - ¢ and in the case where L' = iodine
or triflate, T represents a radical of the fornula
SnRlerr]Rerr]Rerr], ZnR err] or BR[err]R[err]

wher ei n 5 in the case wherq%anPdmeemqlateR[err] and Rlerr] have the

abovenenti oned neaning of Rerr], Rerr], Rerr]
and R[err] and are identical to or di f f er ent fromthese,

Rlerr] and Rlerr] arerti dengpreésdntsod radidal 6f @it fornitlaBHRME'SRYUZARYT or BRYFRYKY

having 6 to 10 carbon atons or straight-chain or branched al kyl

wherein

5 _ R, RY¥, R and R" have the abovementioned meaning of R%, R', R'®

and RY and are identical to or different from these,

R'™ and R' are identical or different and denote hydroxyl, aryloxy
having 6 to 10 carbon atoms or straight-chain or branched alkyl
or alkoxy having in each case up to 5 carbon atoms, or together

10 form a 5- or 6-membered carbocyclic ring,
in a palladium-catalysed reaction in inert solvents,

and, in the case of the radicals -S(O),,NR°R™ and -S(0).,NR’R'?, starting from the
unsubstituted compounds of the general formula (I-I), these are first reacted with

thionyl chloride, and finally the amine component is employed,

15 and, if appropriate, the substituents listed under R', R R® andfor A' are varied or
introduced by customary methods, preferably by reduction, oxidation, splitting off of

protective groups and/or nucleophilic substitution.

The processes according to the invention can be illustrated by way of example by the

following equations.



or al koxy having in each case up to 5 carbon atons, or together 10

forma 5- or 6-nmenbered carbocyclic ring, in a palladiumcatal ysed
reaction in inert solvents, and, Lnf3t.he case of the radicals
-S(O[err]NROR[err] and -S(O[err]NRerr]Rerr], starting fromthe
~unsubstituted conpounds of the general fornmula (1-1), these are first

reacted with |’5I onyl chloride, and finally the am ne conponent is
enpl oyed, 15 and i f appropriate, the substituent s(l,j sted under Rerr],
Rlerr], Rerr] and/or A are varied. or i ntrodug&d Yy customary
met hods, preferably by reduction, oxidation, splittingy of
protective groups and/or nucl eophilic_substitution. The processes
according to the |nvent|'bg fan be i rlﬁtrate ,qlxm,\:/,\‘me o] Ne)earrpl e by the
fol | ow ng equations. 3 o o % HC! 1 o °
[Alerr]] [e g
=N =N
\ g/
\
_Hae NaBH, N"{ °
Acetonel ——Propa ol > F I \ / OH
<
[B1]
SnBu,
g\ N OE/((O

. N

L

Pd(PPh,), 7"

_
o
o

S~

o o .

N

Suitable solvents here for the individual steps of process [A1] are inert organic solvents

which do not change under the reaction conditions. These include ethers, such as



Suitabl e solvents here for the individual steps of process [Al] are inert
organi ¢ solvents which do not change under the reaction conditions. These
i ncl ude ethers, such as -14 -

- 14 - :

diethyl ether or tetrahydrofuran, hydrocarbons, such as benzene, xylene, toluene,
hexane, cyclohexane or petroleum fractions, nitromethane; dimethylformamide, acetone,
acetonitrile or hexamethylphosphoric acid triamide. It is also possible to employ
mixtures of the solvents. Tetrahydrofuran, toluene or dimethylformamide are

5 particularly preferred.

Bases which can be employed for the process according to the invention are in general
inorganic or organic bases. These include, preferably, alkali metal hydroxides, such as,

for example, sodium hydroxide or potassium hydroxide, alkaline earth metal
hydroxides, such as, for example, barium hydroxide, alkali metal carbonates, such as

10 sodium carbonate or potassium carbonate, alkaline earth metal carbonates, such as
calcium carbonate, or alkali metal or alkaline earth metal alcoholates, such as sodium

or potassium methanolate, sodium or potassium ethanolate or potassium tert-butylate,

~or organic amines (trialkyl-(C,-Cs)amines), such as tricthylamine, or heterocyclic
compounds, such as 1,4-diazabicyclo[2.2.2]Joctane (DABCO), 1,8-diazabicyclo-

15 [5.4.0lundec-7-ene (DBU), pyridine, diaminopyridine, methylpiperidine or morpholine.
It is also possible to employ as the bases alkali metals, such as sodium, and hydrides
thereof, such as sodium hydride. Sodium carbonate and potassium carbonate,

triethylamine and sodium hydride are prefefred.

The base is employed in an amount of 1 mol to 5 mol, preferably 1 mol to 3 mol, per

20 mole of the compound of the general formula (I-II).

The reaction is in general carried out in a temperature range from 0°C to 150°C,
preferably from +20°C to +110°C.

The reaction can be carried out under normal, increased or reduced pressure (for

example 0.5 to 5 bar). It is in general carried out under normal pressure.

25 Suitable solvents here for process [B1] are inert organic solvents which do not change
under the reaction conditions. These include ethers, such as diethyl ether or

tetrahydrofuran, DME or dioxane, halogenohydrocarbons, such as methylene chloride,



di et hyl ether or tetrahydrofuren, hydr ocar bons, such as benzene, xyl ene,

t ol uene, hexane, cycl ohexane or petroleumfractions, nitronethane;
di et hyl f or mam de, acet one, acetoni trijsg. or hexanet hyl phosphoric acid
triamde. It is also possible to enpl oy m xtures of the solvents.

Tet r ahydr of ur anchlBRJébﬁp Pcaﬁ)rong% R)Yllgéof % &?Ene ﬁhchlorH&f]&deC{é'uﬁéﬂlbﬁgethane

preferred. ases whi e enp or the process according to
t he i nventi on aig2-dichlgmethaaé of tnchloroaﬂngmnhy;drocarbmrgasuch abhsnzsne,"ﬁbrhme, toluene,
i nclude, prefer bI Yy, met al Qg | des, .suc

sodi um hydr oxi d hexgne ﬁ?ggﬁ’f%ﬁﬁ?ﬁf actéméalvlfrﬂ@e@a%ﬁhrﬁetb&lfomamlée Bethe,

hydr oxi des, suc emg(gm h I

car bonat es, suc [Iﬁg sodi umﬂjg s lgitﬁg %érmg%l? g@%ﬁ ?mﬂgadrl%&rﬁgt&lebleamkarwlog
earth netal Scar tmxtatessof thecéoleemnts. Tetrahwlrbﬂlrann dimethylfatreamide, adlkede, diextaae avr
al kaline earth geﬁl ohol at es, gﬁ g}h %dl um or potassium

met hanol at e, Pyethane, aw; RATiCHIs, Brefareedor ot assi um tert - butyl ate,

or organic am nes (trialkyl-(Cerr]-C6)am nes), such as triethylamne, or

het er ocyclic conpounds, such as 1, 4-diazabicyclo[2.2.2]octane
(DABCO), 1, 8-di dbebeacyiohads ifkgenefab carrigduontein- 7 -tempergDBUrangpyfrondi 0F€, to 150°C,

di am nopyri di ne, per, n r phol i ne. It is al so possible
to enploy as thBr %%g'gg fg?” b%ré 'a"?i(,)JEIs)uch as sodi um and hydri des

t hereof, such as sodi um hydri de. Sodi um carbonate and potassi um carbonat e,
triet hyI am ne and sodi um hydride are preferred. The base is

enpl oyed in an Thouractioh dannb¢ caryied oul l,lnqyr gfogmaly |ligcrg¢ased | ort red8cadpprespue (R9
nol e of th oun f_th r.al for The reaction is
" Gener al 10arr PAPRIEO- 7 5 SAEnfds In ERiertlAgied us phdpropornal PESSy or 1] C.
preferably from +20C to +110C. The reaction can be carried out

under normal, increased or reduced pressure (for exanple 0.5 to 5
bar). It is in Suitahle paldadivin apmpotndmiethe ontext of thespigsent invedgion areSin gensiral

change - unBBFEAREED ducPlsdED R Eitone aee St Pfdbabh B elibpesy-

di et hyl ether Ophosphino)febéchB)palRdiNAIE) Dblofite di PRASHNCL,) or PA(P(C.Hs),),.
hal ogenohydr ocar bons, such as net hyl ene chl ori de,

15 - chl BAGHGeHg)y) cisrmseferedt r achl ori de, 1, 2- di chl or oet hane,

trichl oroet hane, tetrachl oroethane, 1, 2- di chl or oet hane or

trichl oroet hyl ene, hydrocarbons, such as benzene xyl ene, tol uene,

hexane, cygboheTascompomelsrdfl the FeadralctonaiRe (R &1V &re known per se or can be -

~di net hyl f or mam de, acetone,
' prepared by customary. methods.

The compounds of the general formula (I-II) are known in some cases or are new, and

can then be prepared by a process in which compounds of the general formula (I-VI)

in which

20  R? and R’ have the abovementioned meaning



acetonitrile or hexamet hyl phosphoric acid triamde. It is also possible to
enploy 5 m xtures of the solvents. Tetrahydrofuran, dinethylfornmam de,
t ol uene, di oxane or - di met hoxyet hane _afge. particularly preferred.
The reaction is in general carried out in a tenperature range fromO[err]C
to 150[err]C, .n4 preferably from+20[err]C to +110[err]C. The
reaction can be carried out -under normal, increased or reduced pressure
(for 10 exanple 0.5 to 5 bar). It is in general carried out under normal
pressure. . Sui tabl e pall adi um conpounds in the caontext of the .
present inventlon ah# e apRsicaieqtioned meantig pf %'rsﬂd(le ddnnfieal tp ysyiéfé%ﬁoamﬁn
bi s-di benzyl i deneacetone (Pd(dba)2), [1,1'-bis-(di phenyl - -
phosphi no)ferrocene] -pal]adiun(ll) chloride (Pd(dppf)C|[err]) or
Pd( P(CoH err] ) aedreacted withd cOnpbutidsr of ) the 4gererghr fdrmuiadl-V) afalogobly to the
conmpounds of the general formulae (1-111) and (1-V) are known per se or can
Ay Spniched i RSN

be pr epa JHES hods. The conpounds of the
general formula (I-11) are known in sone cases or are new, and can
then be prepared by a process in which conpounds of the general fornula
(1-w1) 5 The compounds of the general formula (I-IV) are knétn in sorhe cases or, in the case

which. 20 Rﬁ and err] have the abovenenti 8n d nea 'ng . .
- 16 - gl the stannyls, are new and can then be prepared, for example, By a process in which

the compounds of the general formula (I-IVa)
(I:HZ-A1

~

i IN (I-[Va)

b

in which
R? R? and A' have the abovementioned meaning,
10 and
LY  represents triflate or halogen, preferably iodine, |
are reacted with compounds of the general formula (I-VII)
(SnR™R"R'®), I-vin
in which

15 R RP and R'S have the abovementioned meaning,



Llerr] has the abovenentioned neaning of L' and is identical to or

different fromthis, are reacted with conpounds of the general
formula (1-V) anal ogously to the abavwegnent i oned process [B 1]. 5
The conpounds of the general formula (I-1V) are known in sone cases or, in
the case uﬂa‘erggﬁﬂrﬁrégﬁl is, a8 QeddfBePAsbvean then be prepared, for
exanple, by a process in t he conpounds of the general fornula
(I-1Vva) CH2- A [err] in
whi ch ve th ment i d ani n and
U " epr esent T sopcings of G geaa formpiee P\ kS e Kiow Beg s oF ean b
W t h conpounds %ar&&‘% anemaly mefmedéa (1-Vil) . .

(SnR[err]R[errI]) err] Y (r-vil) i n which 15

Rerr],

Rl err]

10

15

20

and Rl err] have the abovenenti oned neani ng,
The reductions are in general carried out with reducing agents, preferably with those
which are suitable for reduction of carbonyl to hydroxy compounds. A particularly
suitable reduction here is reduction with metal hydrides or complex metal hydrides in
inert solvents, if appropriate in the presence of a trialkylborane. The reduction is
preferably carried out with complex metal hydrides, such as, for example, lithium
boranate, sodium boranate, potassium boranate, zinc boranate, lithium tﬁalkylhydﬁdo—
boranate, diisobutylaluminium hydride or lithium aluminium hydride. The reduction is
especially preferably carried out with diisobutylaluminium hydride and sodium

borohydride.

The reducing agent is in general employed in an amount of 1 mol to 6 mol, preferably

1 mol to 4 mol, per mole of the compounds to be reduced.

The reduction in general proceeds in a temperature range from -78°C to +50°C,
preferably from -78°C to 0°C, in the case of DIBAH, 0°C, room temperature in the
case of NaBH,, particularly preferably at -78°C, in each case depending on the choice

of reducing agent and solvents.

The reduction in general proceeds under normal presSure, but it is also possible to carry

it out under increased or reduced pressure.

The protective group is in general split off in one of the abovementioned alcohols
and/or THF or acetone, preferably methanol/THF, in the presence of hydrochloric acid

or trifluoroacetic acid or toluenesulphonic acid in a temperature range from 0°C to

70°C, preferably at room temperature under normal pressure.

25

In the case where the radicals of the formulae -S(O),,NR°R'® and -S(0),,NR*R'® are



- 17 - ‘under pal |l adium catal ysis, as descri bed above. The
conpounds of the general formulae (I-1Va) and (I-VI'1) are known per se or

can be prepared by custonmary nethodsyg . The reductions are in
general carried out wth reducing agents, preferably with those 5  which

are Surtable sk @IY L8R AoniR MDAVl TROMMSreade P ShbRYT Y

sui tabl e reduction here I on W S or I'ex. et
hydrides in  chloride.Fliet reactionewitls thei émmﬂomamelcﬁtﬂ@e abbvbimemﬁxmaenm @feferably
trial kyl borane. The reduction is preferably carried out with conpl ex

metal hydri des dioXans, igscarfied ont il gecond tsmpurhl the ‘case Mherengl & 25 GdidaHen by
b t t I
bor anat e, POt A5 MAPRIRLE c Aol eq i I d i 10

reduction iss temperatﬁmaﬁgélﬁ’om P teT60Q yndeamoimal predsumi t h
di i sobut yl al um ni um hydri de and sodi um borohydride. The
reduci ng agent is in general enployed in an anount of nol to 6 nol,

preferably The ifvdHtion trﬂoré?@l relal¥s" orfﬂé %oﬂithrfahgn %?ur o aﬁo&nﬁ}s b tﬁ@ %91?&9

15 The reduct 'on I n general procee era

-78[err] C to +5éana IICI) according tprtbé fnvabdlgn Wllthmrgﬁﬁcﬁ aitra}es dand Nﬂ)efoh])tfs‘ in the
case of DIBAH, O[err]C, roomtenperature in the - case of NaBH4,
particularly preferably at -78[err]C in each case depending on the choice

of reducing agep a,ﬁ@dmﬁgﬂeé’%HSNO onors in chFEIC bF AR | l%&ﬁ%t e b gﬁﬁ?‘

under normal preSsure 'S a SO possible to carry
i ncreased or r eobstandep wddchldisplay their thera]ihmqoactiomctuavmeglnbmmdnsof tN@emeNé)l

split off .in one of the abovenenti, cqhol s ) nd/ or .THF o
acetone, glef eFRESISH- Mmmmwssmf%?fm@ pm&re@afeeer%flswg}&cmww oserbide
or trifl Uoroac?ﬁdn%x}gfak@ n?d&sﬁlpre eral‘)’ﬁfINJP'&h& sihild suBstahceS IR e%r@gz%ﬁ range

fromOCto y at roomtenperature nhor nal
pressure. 25 In the case where the radicals of the formul ae

:Sgg) [ err1NR er'l'rh]e F\;Ln%r{t}on a SO rel(aos teor El']eNgJ;nel{nfnLt%nervvrllh %cr)r%pounds which inhibit the
breakdown of cyclic guanosine monophosphate (¢cGMP). These are, in particular,
inhibitors of phosphodiesterases 1, 2 and 5; nomenclature according to Beavo and

15 Reifsnyder (1990) TIPS 11 pages 150 - 155. The action of the compounds according
to the invention is potentiated and the desired pharmacological effect increased by these

inhibitors.

The compounds of the general formula (I-I) according to the invention show an

unforeseeable, valuable pharmacological action spectrum.

20 The compounds of the general formula (I-I) according to the invention lead to a vessel
relaxation, to an inhibition of platelet aggregation and to a lowering of blood pressure,
as well as to an increase in coronary blood flow. These actions are mediated via direct
stimulation of soluble guanylate cyclase and an intracellular increase in cGMP.
Furthermore, the compounds according to the invention intensify the action of

25 substances which increase the cGMP level, such as, for example, EDRF (endothelium
derived relaxing factor), NO donors, protoporphyrin IX, arachidonic acid or

phenylhydrazine derivatives.



present, the correspondi ng unsubstituted conpounds are first reacted with

t hi onyl chloride. The reaction with the am nes in one of the
abovenent i oned et hers, preferably diggane, is carried out in a second
step. In the case mhere cl = 2, oxidation by customary nethods is

subsequent |y opy ' O%&%T ore j%& éﬂﬁﬁ%fﬂ(ﬁn ]aré@dl&gﬁén'téa%lo teatnin® of cardlovascular

t emperature rang rr normal pressure
The invention drmamyesuch abafarsetampléieforométment ofi high bhmdcmmmdsd odardibe
gener al for ording tqg the invention wth '

la (- api c
nitrates and NesH ﬁ’SP"sV’ stable &id URSIZPAn AREIAR PPEIPES 20th ReTRh e r?83§%¥‘ﬁa°c ¥ascular
context of thestNaUndF afth th'n‘] 988k Ghment of é?x%ﬁ%&ﬁﬁ&ﬁédi‘é@ﬂs&i"axﬂi is@la@hias,

their therapeutic action via the ['Tberation specl es.

Sodi um ni t¥ oprsmsblaserny&:il?dlal imifarctiayi, yxembmdl stiokestransitdey dndhiischasnsic atmolsx)alhﬂ de
nononitrate, nols ne and SIN-1 and. sim | ar substances are_preferr

The invention BEF® "TP girgulatony slistyrbanss Ph&ﬁevﬂﬁl%f?%ﬁe%ﬁspé‘éﬁ#&é P st?t
the bre 0 feiahédus AHARRM BeL Pt & ﬁ\@ J{ &afsia@hal | N
parti cul ar, A hFJ | tors Sf iJ;ﬁﬁos|c;ﬂﬁd2ﬂ%st er asegﬁi ) 2& 5o nonencl at ure

accordi ng to BmmarjaradgmﬁlastxdﬁeﬁPﬂ‘ﬂA/)dmd lé)ﬂ;&@@)anillfﬁStmatmmgeﬁ aftBfosclet@sis amthe

action of the ¢co ou accor o the invention i otenfi at ed.,and
fhe dostt ed orSmEs b Eoecnislogstem, spek 8 dOns ARG @rostate hyBePBRY. Arectile
The conpoypds (gfsfdnﬁﬁoﬂﬁﬁ@{@bnﬁﬁney| a (I-1) according to the invention show

an unf or éseeabl e, val uabl e pharmacol ogi cal action spectrum 20

The conpounds of the general fornul a (I -I) according to the |nvent|on | ead
to a vessel el axation, Lo an tion pl at e] et g t|on and
to a 1 oweri ng B BB nyESisatons ere Vaied quffo Berelyi e Frcf ety sckons:

. coronary bl 00Ghf bffitenddGiFsu a%?iatéjﬂl'ilaﬁé-ﬁe PRdeRicerMP 'f@mﬂitlbﬁ%lth and w1thout an NO
stinul ation of soluble guanylate "cycl ase and an intracellular increase in

cGWP. Fudanioe rwasr tested hin  invessigations irc viraliongealls ofhaascnlae mrigim The entit f y

the action of 25 ubst ances which incregse.the c

exanp o, EDRF {ESARRL PIogfies were delnorytnten op Rty HAlciets S rigeed gl Adlaech

pr ot opor PwT i NTHeXves8élaeRkM@MNActionGhas @dtermined oR 1B Ryrtic gl epré@intvated \Weith
19 They can therefore be enployed in nedicanents for treatnment

of car di ovascuphgnylephrine. Tt sntkypertensivehaciion wasrinvsstigped onfappesthesizgedroats. of
hi gh bl ood pressure and cardi ac

Stimulation of soluble late cyclase in pr endothelial cells

Primary endothelial cells were isolated from pig aortas by treatment with collagenase
solution. The cells were then cultured in a culture medium until confluence was

20 reached. For the investigations, the cells were subjected to passaging, sown in cell
culture plates and subcultured until confluence was reached. To stimulate the
endothelial guanylate cyclase, the culture medium was suctioned off and the cells were
washed once with Ringer's solution and incubated in stimulation buffer with or without

an NO donor (sodium nitroprusside, SNP, 1 pM). Thereafter, the test substances (final

25 concentration 1 uM) were pipetted onto the cells. At the end of the 10-minute
incubation period, the buffered solution was suctioned off and the cells were lysed at
 -20°C  for 16 hours. The intracellular cGMP was then determined

radioimmunologically.



i nsufficiency, stable and unstabl e angi na pectoris and peripheral and
cardi ac vascul ar di seases and of arrhythm as, for treatnent of

t hromboenbol i ¢ di seases and i schaem as, 5.20 such as nyocardi al
infarction, cerebral stroke, transitory and Ischaem c attacks and
peripheral circplgiqry disturbances, for preventing restenoses, such as

after thronbol ySTS treatnent, percutaneous translum nal
angi opl asti es (PTA) percut aneous transl um nal coronary
angi opl asties (RPICA) and D and fq eat nent ~of arteriaq er 0si S _angd

di seases of the genital syst such as exanpl e, prostate
hypertrophy, er E‘E‘?‘%@p lﬁ dys n@ﬂ%‘ﬁe %%Gwontl nence. . The

foll owi ng i nvesffTgs ETE

actions: {H#e |nfluence ol >uﬂﬁhylate cyclase dependent CGNP fornat||n
with and wtho aA—NO. efafa est-ed gstig

on cells of vasfwiaer origin. Th‘2ﬁﬂtl- aggregatory propertles wer e
denonstrated onf human platelets| stinmulated with collagen. 15 The
vessel-rela§|no Gki on was detef gpﬂﬁp on rabbit aortic rings precontracteg
wth phe erphrlne The f|ntihypertensive action was investigated o
anaest heti zed rjprs, mul atton o1 SOl ubl € guanyl at e Clrase 1n
pri mary endot he -av ceIIs 200F’rlnary endot hel i al cells were isol atef
from pi g aort asf-by S i ' co-agerase - -oR——Hre—ee
were then cult éd8|n a culture ﬁHMKUn1unt|I confl uence was 20 reached
For the investi|gati he ce MBI E hi ected to passagi ng own i n ce

culture plates EQ subcul tured upig! confluence was reached. To stinulate
t he enda FI al guanyl atle cyclase, the culture nediumwas sucti oneg
of f and the cel irawere washed once wth Ringer’s solution and

i ncubated in st fati on buffer th or w thout an NO donor

- nitroprussi de, She=—i=terr-—Ffrereatter—te=test——stbstonces—H o2
concentration 1 pM wer e pi petted onto the cells. At the end of the

10-m nute 10 Vessel RRaingOfction ih Vo t Ne buffered solution was suctioned of f
and the cells were lysed at -20C for 16 hours. The

intracellular cGW was then determ ned radi oi mmunol ogi cal I'y.
I- i 4210 ) Tﬁ&'gg iy @Ebggie of an ab## Wl afedYeom a rabbit are intf8dud&d ﬁﬁmdﬁzﬂly?%r

pretension, in 5 ml organ baths with Krebs-Henseleit solution warmed to 37°C and
gassed with carbogen. The contraction force is amplified and digitalized and recorded
in parallel on a line recorder. To generate a contraction, phenylephrine is added

15 cumulatively to the bath in an increasing concentration.

After several control cycles, the substance to be investigated is investigated in each

further pass in each case in an increasing dosage, and a comparison is made with the

level of the contraction achieved in the last preliminary pass. The concentration

necessary to reduce the level of the control value by 50% (IC,,) is calculated from this.
20 The standard application volume is 5 pl.
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Blood pressure measurements on anaesthetized rats

Male Wistar rats with a body weight of 300 - 350 g are anaesthetized with thiopental

(100 mg/kg i.p.). After tracheotomy, a catheter is inserted into the femoral artery for

blood pressure measurement. The substances to be tested are administered orally by

means of a stomach tube in various doses as a suspension in tylose solution.

Inhibition of platelet gggl'_egaﬁon in _vitro

To determine the platelet aggregation-inhibiting action, blood from healthy subjects of

both sexes was used. One part of 3.8% strength aqueous sodium citrate solution was

admixed to 9 parts of blood as an anticoagulant. Platelet-richer citrate plasma (PRP) is

obtained from this blood by means of centrifugation.



5 | -16 9.1 1-18 7.2

l-19 __ 15 | -20 8.2 - 1-21
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1-24 26 Bl ood pressure measurenments on

anaest heti zed [Fot the investigationlVp445 |l of BRP #4dS5 i bh iR REVY coRibeitid QfluiiPwere
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bl ood . nges.,t tested are administered
oral 1y by - AT SBHEERER w 3T BRSO of opfedel b ceBeBuRa g s
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aggr egat i on- i ndharacigrizegdytimpairments ofthie NOJSGMH systeohe TRpaitielhAhey af dHinhble

and the cqsnge I n_optical density was recorded. 5 For the quantitative
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percentage i nhihistdaoherft QFAMH s discalle They beOd1so RitabR! B brBleidnt L SLIQBE

the central nervous system such as states of anxiety, stress and depression, sexual

dysfunctions of central nervous origin and sleep disturbances, and for regulating

pathological disturbances in the intake of food and addictive substances.

15 These active compounds are furthermore also suitable for regulation of cerebral

circulation and are therefore effective agents for combating migraine.

They are also suitable for prophylaxis and combating the consequences of cerebral
infarction events (apoplexia cerebri), such as apoplexy, cerebral ischaemias and cranio-
cerebral trauma. The compounds according to the invention can also be employed for

20 combating states of pain.

The present invention includes pharmaceutical formulations which comprise, in addition
to non-toxic, inert pharmaceutically suitable carriers, one or more compounds according
to the invention, or which consist of one or more active compounds according to the

invention, and processes for the preparation of these formulations.

25 If appropriate, the active compound or compounds can also be present in

microencapsulated form in one or more of the abovementioned carriers.



The conpounds described in enbodinment | of the present invention are also

active conpounds for conbating diseases in the central nervous
system whi ch are characterized by i__QPa_i rments of the NO cGWP system
I'n particular, they are suitable 10 for elimnating cognitive deficits,

for inproving martﬂkﬁg%ﬂ{&% o dtve p&%@ggﬁgcﬁgﬁfbfrgg erabl ng @Ee%@ﬁt”‘%ﬂt tﬁé

Al zhei ner' s di sease. ey a SO sul nen I seases o

the central nefbovernemionte phamtdeedticab fortruatiohs & 4icohyentiation s about 0.1 to 99.5,
depressi on, sexual dysfunctions of central nervous origin and sl eep
di st ur bances, RIagrably al?@g@ritq Mo by weightyof; the(tefg] BUXIULE: st ur bances in the

i ntake of food and addictive substances. 15 These active conpounds are
furthernore al so suitable for regulation of cerebral circulation and
are therefore Hid estovememisnet s pharmacentival i fgmulgiods Nean also compfikey fuather

al so suitable for pr ogmfl axis and conbati na”the consequences of cerebral

i nfarctior® evetaEmacendeAl cactiye ccompounds i addition toy 85 empounds cagegrding to the

i schaem as and, ¢ | O- cerebral trauma. The conpounds according to
the invention can also be enployed for 20 conbating states of pain.

The present invention includes pharmaceutical fornulations which conpri se,
in addition to non-toxi¢, inert pharmaceutically_ suitable carriers,
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15 The present invention relates to new 1-heterocyclyl-methyl-substituted pyrazoles,' in the

embodiment designated II (roman two), of the general formula (II-I),

(1I-I)

in which

R?®  represents a 6-membered aromatic heterocyclic ring having up to 3 nitrogen
atoms, which is optionally substituted up to 3 times in an identical or different

20 manner by formyl, carboxyl, hydroxyl, mercaptyl, straight-chain or branched
acyl, alkoxy, alkylthio or alkoxycarbonyl having in each case up to 6 carbon

atoms, nitro, cyano, azido, halogen, phenyl and/or by a group of the formula



In general, it has proved advantageous both in human and in veterinary

medi cine to adm ni ster the active conpound or conpounds according to
the invention in total anounts of abou, 0.5 to about 500, preferably
5 to 100 ng/ kg of body wei ght every 10 24 'hours, if appropriate in the
form of several individual dosegpzafe achi eve the desi red results. An
i ndi vi dual dose preferably corr§§ ses the active conpound or conpounds
according to the invention in amounts of about 1 to about 80, in particular
3to 30 ng/ kg_of body wei ght. 15 The present invention relates
t0 new 1-het er o®pefejit - et hyl - substituted pyrazoles, in the enbodi ment
designated Il (roman two), of the general forrmula (I1-1), [err]

i n which R20 represents a 6-nenbered aromatic heterocyclic ring ,
having up to 3 RP4nddehare identical or difféfeit@nd Mbt‘dh)ld‘iogéﬁtdr@ﬁ@lhhblct&ﬂbﬁﬁ brahdhed
up to 3 tines in an identical or different 20 by fornyl,
carboxyl, hydroxyl, ASHdbapingup te6rcarkom atems ok stéalgbtrqi\agh@robranched alkyl havipg yip

al koxy, al kyl thio or
oo R o R AEPRO O o BERBFSE B BBy B o
formia carbon atoms hydroxyl amino or by straight-chain or brahéhed alkdxy, adyl or
wher ei n R[erraﬁ(ﬁand err] are identical or different and denote
hydrogen or strai ght 2kkeayGarkanybhatiag étjeach case up to 5 caghop atemsi ng up to 6
carbon atons or straight-chain or branched al kyl having up 5 to
6 carbon atonms, which is optionally substituted by cycloal kyl having 3 to 6
or

R? and R, together with the nitrogen atom, form a 3- to 7-membered saturated or
10 partly unsaturated heterocyclic ring, which can optionally additionally contain

an oxygen or sulphur atom or a radical of the formula -NR?,
wherein

R*?  denotes hydrogen or straight-chain or branched alkyl having up to 4

carbon atoms,

15 and/or is substituted by straight-chain or branched alkyl having up to 6 carbon atoms,
which in its turn can be substituted by hydroxyl, amino, halogen, carboxyl, straight-
chain or branched acyl, alkoxy, alkoxycarbonyl or acylamino having in each case up
to 5 carbon atoms or by a radical of the formula -OR%, |

wherein

20 R*®  denotes straight-chain or branched acyl having up to 5 carbon atoms or

a group of the formula -SiRR*R?,

wherein



carbon atons, hydroxyl, amino or by strai ght-chai n or branched al koxy, acyl

or al koxycar bonyl having in each case up to 5 carbon atons,
or Rlerr] and Rlerr], together with g$1e nitrogen atom forma 3- to
7- menbered saturated or 10 partly unsaturated heterocyclic ring,

whi ch can optionally addi Reogad dng l@”@?@id@ntlcal or different an@ﬂerﬂifé’ﬁ?!‘hé’ﬁnéﬁ't@hﬁr

atomor a radical of the fofnula -NR[ e
R err] denotes hydrogen or stcabgmatom'sawrmlbyl havargcﬂlpstb @lchrpon htomsg up to 4

carbon atons, 15 and/or is substituted by straight-chain or branched
al kyl having up to 6 carbon atons, which in its turn can be _
substituted by hydr oxydser ﬁrﬂﬂﬂﬁnalﬂahﬂﬁﬁﬁted:@i Q%iéal oFtehefdiuta chain or

branched acyl, al koxy, al koxycarbonyl or acylam no having in each case up
to 5 carbon atons or by a radical of the fornmula -OR[err],

wher ein 20 R26  denotes straight-chain or br anched acyl having
up to 5 carbon atons or , O(CH,).-C groug of the formul a
- Si RR7R28R29, O—CH, el I
- 25 - _‘< l RlerrT, err] and R[errri are iaent-BOYLNRIIR™
di fferent and denote aPylCtAyi ng 6 t 0OWEH,),-CH, ~or® car bon
atons or al kyl having up to 6 carbon atons, and/or is
optlonally substituted by a radical of the formula
wherein
5 b2 and b2' are identical or different and denote the number O, 1, 2 or 3,

a2 denotes the number 1, 2 or 3,

R¥®  denotes hydrogen or straight-chain or branched alkyl having up to 4

carbon atoms,
c2 denotes the number 1 or 2 and
10 R* and R are identical or different and denote hydrogen or straight-chain or
branched alkyl having up to 10 carbon atoms, which is optionally
substituted by cycloalkyl having 3 to 8 carbon atoms or by aryl having
6 to 10 carbon atoms, which in its turn can be substituted by halogen,

or

15 denote aryl having 6 to 10 carbon atoms, which is optionally substituted

by halogen, or
denote cycloalkyl having 3 to 7 carbon atoms, or

R* and R*, together with the nitrogen atom, form a 5- to 7-membered



[err] wherein 5 b2 and b2' are identical or

different and denote the nunber 0, 1, 2 or 3, a2 denot es
the nunber 1, 2 or 3, R30 dexypt es hydrogen or

strai ght-chain or branched al kyl having up to 4 car bon
at ons, sati@RaAl ﬁ@teio@ CIRUHAS! whitH cén@8tionallf contain a further
Rlerr] and Rlerr] are |dent|cal or ferent and denote hydrogen or

strai ght-chain or oxygen atom or abladnahéﬂvél kyl having up to 10 carbon
atonms, which is optionally - substituted by cycl oal kyl
having 3 to 8 carbon atons or by aryl having 6 to 10
carbon atons, which in itgpkistd can be substituted by hal ogen,

or 15 denote aryl having 6 to 10 carbon atons, which is
optionally substituted by hal ogen, or

denote cycl oal kyl havi ng fo car bon, ato r . . R3
and R32, together with th i tf“fﬂj’é‘?fblﬁddi?ﬁ eng gradgolg-cggmtgbfgm(gpg&havmg up to
- 26 - 5 sal tafoR bRl 8 @ GXditd] of thé ormidd Ch can _
optionally contain a further oxygen atom or a radical

-NR[err], . ©:0>
| —CH, ©

or denotes benzyl or phenyl, wherein the ring systems are

optionally substituted by halogen,

R? and R%, including the double bond, form a 5-membered aromatic heterocyclic ring
having a heteroatom from the series consisting 6f S, N and/or O, or a phenyl

10 ring, which are optionally substituted up to 3 times in an identical or different
manner by formyl, mercaptyl, carboxyl, hydroxyl, amino, straight-chain or

branched acyl, alkylthio, alkoxy or alkoxycarbony! having in each case up to 6

carbon atoms, nitro, cyano, azido, halogen, phenyl or straight-chain or branched

alkyl having up to 6 carbon atoms, which in its turn can be substituted by

15 hydroxyl, amino, carboxyl, straight-chain or branched acyl, alkoxy or
| alkoxycarbonyl having in each case up to 5 carbon atoms, or are .optionally
substituted by a group of the formula -S(0),NR*R* wherein ¢,, R*" and R®

have the abovementioned meaning of c¢2, R* and R* and are identical to or

different from these,

20 A? represents pheny! or a 5- to 6-membered aromatic or saturated heterocyclic ring
having up to 3 heteroatoms from the series consisting of S, N and/or O, which
is optionally substituted up to 3 times in an identical or different manner by
mercaptyl, hydroxyl, formyl, carboxyl, straight-chain or branched acyl,

alkylthio, alkyloxyacyl, alkoxy or alkoxycarbonyl having in each case ﬁp to 6



wherein R33 denot es hydrogen, straight-chain or
branched al kyl having up to 5 4 carbon atons or a
radi cal of the formul a- [err] -7 or denotes
benzyl or phenyl, wherein the ring systens are

OPLRLY U0t bl AR oo, e Syl 2B, e DA Rk

havi ng a het er oat omch4iR B bRRcR&T ARG Ka¥irid 6 k'8 cafbob atding attichi iits Mirnaan be
phenyl 10 ring, which are optionally substituted up to 3 tines in

an identical or difsehstitwted by hydroxyl, carbq;uh@tratg}at-pl@ﬁimqr,brmhggggx,lb alkoxy or
car boxyl, hydroxyl, amno,. straight-chain ranched acyl,
al kyl t hi o, al koxy of 8?.‘3(8&%%13{ ﬁ%‘ﬁ% l%ﬁ%hncﬁg‘% P é%ghcaﬁbgge?tﬁ%gt o6

carbon atons, nitro, cyano, azido, halogen, phenyl or straight-chain or

branched al kyl havi n% up to 6 carbon atoms, whigh.in its turn
can be subStituted Byd/esis substituted by groyp\af thefarAwla (&OHoNR R™,
strai ght-chain or branched acyl, al koxy or al koxycar bonyl

having in each case up to 5 carbon atons, or are optionally

substituted by a greumereit the fornmula -S(O[err]NRerr]Rerr] wherein
clerr]., Rerr] and R err] have t he abovenenti oned neani ng of
c2, Rerr] and Rlerr] and are identical to or different from
t hese, 200 A2 S PT egeiss &quz({bephoqp- to 6-nmenbered aromatic or
saturated heterocyclic ring hdving up to 3 heteroatons from
the series consisting of S, N and/or O which : Is optionally
substituted up to 3_tjmes_in an identical_ or different nner b

mer captyl, hydroxyl ,Rty# 6‘?4&%;,1“661@%5?9\ or Q’tffeéq“éﬁpdﬁa?tﬁ_ly ?ﬁcﬁﬂE‘P%H]’J??FYI or
alkylthio, alkyl oxyacyl, ghisfihafl of bEMEKERGRIMSE aBAVhd\ing T GAED cARSG W st ©
carbon atqgs, nitro, cyagabohmtdmsjoronet hyl, azido, hal ogen, phenyl or

straight - chain or branched al kyl having up to 6 carbon atons,
which in its turn can be substituted by hydroxyl, carboxyl,
strai ght - chai nyoh REARROFSHRGA sal KR YheR N-oxides. al koxycar bonyl

having in each case up to carbon atons,

In the context of embodiment II of the present invention, physiologically acceptable
salts with organic or inorganic bases or acids are preferred. Physiologically acceptable
salts of the 1-heterocyclyl-methyl-substituted pyrazoles can be salts of the substances
15 according to the invention with mineral acids, carboxylic acids or sulphonic acids.
Particularly preferred salts are, for example, salts with hydrochloric acid, hydrobromic
acid, sulphuric acid, phosphoric acid, methanesulphonic acid, ethanesulphonic acid,
toluenesulphonic acid, benzenesulphonic acid, naphthalenedisulphonic acid, acetic acid,
propionic acid, lactic acid, tartaric acid, citric acid, fumaric acid, maleic acid or benzoic

20 acid.

Physiologically acceptable salts can also be metal or ammonium salts of the compounds
according to the invention which have a free carboxyl group. Particularly preferred
salts are, for example, sodium, potassium, magnesium or calcium salts, and ammonium
salts which are derived from ammonia, or organic amines, such as, for example,

25 ethylamine, di- or triethylamine, di- or triethanolamine, dicyclohexylamine,



5 : and/or is substituted by a group of the fornula
-(COd2-NR[err]Rerr], _ wherei n d2

‘denotes the nunber 0 or 1, -fgerr] and R35 are identical .or
di fferent and denote hydrogen, phenyl, benzyl or

strai ght-chain : : ; | eBiafifg) case up to 5 10
carbon at ons, dﬁﬁetﬁ&ﬁﬁ%ﬁ%ﬁ}aﬂ%}gg}%ﬁ]g’ 'L(;llpﬁg?gﬂ%sﬂgﬁas and their N oxides.
In the context of enbodinent- Il of the present invention, physiologically
accept abl e th organic _or.inorgani c hases or acids_are

salts w A { L
preferred. Phy @8|0851p85m§,ac38 ig, the inventionsagcprdig tQ gmbodiment IT can exist in
1-het erocycl yl y@RioR6h1es | : . tances
15 accordi ngst o the e?lﬁ\t}gh?% (%lﬁ&l\;\n t e?rﬁ%‘el% Qﬁ?ﬂlﬁg‘: ﬁgéaéegé%ﬁn%@ﬁlggsﬁg)z dg)r fiét
sul phoni ¢ aci dbehave as mifrar trhageb &dibsterpomes). Bt inediition a¢lates both toxkegiantiomalst S
wi th hydroghloric. acid, hydrohrom.c .. acid, sulphyric acid, phosphoric
acid, methanes{f ﬁ\ﬂrg‘ﬁfeehﬁe{?{,‘gf‘éf ParHEdas PHEREE. He racemic Lflormst B\‘%@ﬁ@&ﬂ%ﬂﬁﬁfﬁ
aci d, benzenesghphoOsdparAéd fhio RRANMIBGSGHE Y N¥ORh CoRG ﬁjenttsaﬁleﬁ kifovAf h'%nner.
propionic acid, lactic acid, tartaric acl él citric acl o'l umari c aci d,
mal ei ¢ acid or benzoic 20 aci d. Physi ol ogi cal |y acceptabl e

salts can al so&%? nmet ﬁl or.a ni um éf‘bt s of the coppounds . accordi ng
to the i nventi O WHPEHC RE5 &M HSOREXLYL 6 KINCNYPR Agrorgag 1q embediment ] senseseats
salts are, for a6 hERibered ROMMNR hEBiRFElc Thg TRUNEEdsH B K2, G2 5Ghdtberad bivmdiidd
amroni um salts which are derived fromanmonia, or organic am nes,
such as, for ehetaocrcliorng having | hetdroatpmdin-the caser of RVR* 3 mind @, 5-dio-6-membered
tri et hanol,gm n di.cycl ohexyl.amne, .. . . )

[og 10 Momaon satiabd eleragvelic ring. imthe §a5e 9 A% and n sterRiadh PHEY
The conpounds afs6irhted B-1© ‘VJ_Mme%Y&I‘hé@fbczéli‘&Hﬁgrlﬁ the @S0 HHE Hrodp NREIRX.
exist in stereoi soneric forns which eithér behave as mrror |nages
(enantioners) Bramplepathich may belya¢ntioned srexipyridazinytngeinolytii issquinadylmpymyinyhe
invention rel abos ROl inmidyl Biefi A1 S8 Rholinyl, pyrrolyl, thiazolyl, oxazolyl, imidazolyl,

tetrahydropyranyl or tetrahydrofuranyl.

15 Preferred compounds of the general formula (II-I) according to the invention are those
in which

R®  represents a radical of the formula
e e INe.
SN l ' U ' SN B

which are optionally substituted up to 3 times in an identical or different
20 manner by formyl, carboxyl, hydroxyl, straight-chain or branched acyl, alkoxy
or alkoxycarbonyl having in each case up to 5 carbon atoms, nitro, cyano,

azido, fluorine, chlorine, bromine, phenyl and/or by a group of the formula
-NR23R24, .



5 or diastereoners or their particular mxtures. The racemc forms, |ike
t he di astereoners, can- be separated into the stereoi sonerically

uni form constituents in a known manner. _n9_. Heterocyclic ring in the
context of the invention according to enbodifient Il represents a

6- menbered aromatic heterocyclic ring in the case of R err], a 5-nenbered
aromatic het ert E‘Vérfi c ring having 1 heteroatomin the case of
Rlerr]/R22, and a 5- to 6-nmenbered 10 aromatic or saturated heterocyclic
ring in the case of A2, and a saturated or partl unsaturated 3- to
7- mermber ed het er ocycRcand Ry are ldem@calayedlfferenmncéd@wpe hrjregen eostraight-chain or

T o € TRY D, e SRk R ik bR Bty SR bR S bhenes

pyrrolyl, thiazolyl, oxazalkyl havifiz dpz@! ¥ carbon atoms, vRitR Ry SptesnallfRMbstitiited b
/

t et rahydrof uranyl . 15 Preferred conpounds of the general formula (I1-1)

according t& the inventi ohydiogyk amiro or by straightiohaigterdianched alkoxy hagng up to 3 -

represents a radical of t formul a whi ch are
optionally substituted up@% og apsllg%s?ri n an identical or different 20

manner by fornyl, carboxyl, hydroxyl, straight-chain or branched acyl,
al koxy J al k%ycar bonyl having in each case up to 5 carbon
atons, nitro, cyano, R™ and R", togetherswithothe fnitvegam atom; Hogn i saorphaliag riéng or a

phenyl and/or by a group . F&l!
- 29 - wher e?éndléati’%fftﬁ)er ia R23 and R err] are identical or
different and denote hydrogen or straight-chain or

—N N—CH,

and/or are substituted by straight-chain or branched alkyl having up to 5 carbon
10 atoms, which in its turn can be substituted by hydroxyl, amino, fluorine,
carboxyl, straight-chain or branched acyl, alkoxy, alkoxycarbonyl or acylamino

having in each case up to 4 carbon atoms or by a radical of the formula -OR%,
wherein

R*  denotes straight-chain or branched acyl having up to 4 carbon atoms,

15 and/or are optionally substituted by a radical of the formula
0—CH, O(CH,),,-CH, w
T . . )
- O—(CH),, O(CH,)u CH ~oRr®
wherein

b2 and b2’ are identical or different and denote the number O, 1, 2 or 3,



branched acyl having up to 4 carbon atons or straight-chain or branched
al kyl having up to 4 carbon atons, which is optionally substituted by 5
hydr oxyl, ami no or by straight- chain or bwched al koxy having up to 3
carbon atons, or R23 and R24, together with the nitrogen
atom form a norphgline radi cal of the formula
[err] ?i ?éﬂo?%rtfeiégﬁglg rl%’u%ed by straight-chain or branched
al kyl having up to 5 carbon 10 atons, which in its turn can be
substituted by hydroxyl, am no, fluorin
strai ght-chain or Br ancﬂ@tﬂ’teéc‘}bfdmﬁnkﬁfx?ralammy’ca? Btﬁﬁ‘?hedoﬁlké{é’?‘é!ﬁgd@ to 4
havi ng in each case up &\%Bén Qf?)hﬂ?n atons or by a radical of the fornula
erein

-ORerr], Rl err] denot es

strai ght-chain or branched acyl having up to 4 carbon atons, 15

and/ or are opt 5,onal Izy substituted by a radical of the fornula

wher ei n  ipeluding thedouhlebongs Aerm: a fury}, tH‘Ff‘Ylé?fé’thnHrw’&zlé‘ﬂ’éﬁtbafP he

ggnt_)er 0,51, 2 or gptéOéla“y s le)sr%t;[xtgcsl up to r?ut es "i an 1dent1%@l or different manner by -
formyl, carboxyl_, hydroxyl, amino, stra:ght—cham or branched acyl, alkoxy or

alkoxycarbonyl having in each case up'to 5 carbon atoms, nitro, cyano, azido,

fluorine, chlorine, bromine, phenyl or straight-chain or branched alky! having up

to 5 carbon atoms, which in its turn can be substituted by hydroxyl, amino,

10 | carboxyl, straight-chain or branched acyl, alkoxy or alkoxycarbonyl having in

each case up to 4 carbon atoms,

A? represents phenyl, or represents tetrahydropyranyl, furyl, tetrahydrofuranyl,
morpholinyl, pyrimidyl, pyridazinyl or pyridyl, which are optionally substituted
up to twice in an identical or different manner by hydroxyl, formyl, carboxyl,

15 straight-chain or branched acyl, alkylthio, alkyloxyacyl, alkoxy or
alkoxycarbonyl having in each case up to 4 carbon atoms, fluorine, chlorine,
bromine, nitro, cyano, trifluoromethyl or straight-chain or branched alkyl having
up to 4 carbon atoms, which in its turn can be substituted by hydroxyl,
carboxyl, straight-chain or branched acyl, alkoxy or alkoxycarbonyl having in

20 each case up to 4 carbon atoms,
and/or are substituted by a group of the formula -(CO),-NR*R*
wherein
d2 denotes the number O or 1,

R* and R* are identical or different and denote hydrogen, phenyl, benzyl or

25 straight-chain or branched alkyl or acyl having in each case up to 4



R30 denotes hydrogen or straight-chain or branched al kyl having up to 4
car bon at ons, Rlerr] and R err], including the double bond, forma
furyl, thienyl or phenyl ring, which are .3;1. optionally
substituted up to 3 times in an identical or different manner by

fornmyl, carboxyl, hydroxygthonadtdmg, Straight-chain or branched acyl, al koxy
or al koxycarbonyl having in each case up to 5 carbon atons,
nitro, cyano, azido, fluorine, chlorine, brom ne, phenyl or
strai ght-chain ar.branched al havi,ng .u . to 5 carbon atons,
ohi choin i te Qi IQERGAORTHEY 1S IR SaPISs  ani no, 10

carboxyl, straight-chain or branched acyl, al koxy or al koxycarbonyl having
in each case up to 4 carbon atons, A2 represents
phenyl, or reRassaarly tpetfenérd dooppundsylof ther ganeral eformibiad (Ibflragenrting to the
mor pholinyl, p dyl ridazinyl or pyridyl, which are optionally
substit ut ed meUm1métﬁ¥ Up to twice in an identical or different manner
by hydroxyl, fornyl, carboxyl, 15 stralght chain or branched
acyl, al kylthio, alkyloxyacyl, al koxy or al koxycar bonyl
havi ng i n Seachinoddeh up to 4 carbon atons, fluorine, chlorine,

brom ne, nitro, cyano, trifluoronethyl or straight-chain or branched al kyl
havi ng up to 4 carbon atons, which inits turn can be
substituted byr?ydrggents a radical of the forﬁaraboxyl strai ght-chain or branched
acyl, al koxy or al koxycarbonyl having in 20 each case up to 4
car bon at ons, and/ or are substituted by a group of the
formula - (CI»[err] NR[err]R[err] wherein : dz2

denotes the nunmber 0 or 1, err] and Rierr] are identical
or different and denot drog enyl ,
straight-chain or bra che al ky] oi acyl Qw g mrea se up to 4

- 31 - ar bon

wherein the ring éystems are optionally substituted up to 3 times in an identical
or different manner by formyl, straight-chain or branched acyl, alkoxy or
alkoxycarbonyl having in each case up to 4 carbon atoms, methylamino, amino,
10 fluorine, chlorine, bromine, cyano, azido or straight-chain or branched alkyl
having up to 4 carbon atoms, which in its turn can be substituted by hydroxyl,
carboxyl, amino, straight-chain or branched acyl, alkoxy, alkoxycarbonyl or

acylamino having in each case up to 3 carbon atoms,

and/or are optionally substituted by a radical of the formula

O—C,Hy

/\ ° o
—N N—CH; —( -N-CH,-CH,-OH  or
) . > .

O—CH,

15  R?® and R%, including the double bond, form a furyl, thienyl or phenyl ring, which are
optionally substituted up to twice in an identical or different manner by formyl,

carboxyl, hydroxyl, amino, straight-chain or branched acyl, alkoxy or



their isoneric forms and salts and their N-oxides. Particularly

preferred conpounds of the general formula (l11-1) according to the
i nvention are those 5 i n which Rgerr] represents a radical of
the formul a [err] wherelrn the ring systens are

optional l'y substitut dol)(l#ngr!:agns){? hgﬂ./igg?r} %%hacgsé Qﬁ‘g,ﬁ‘i &&bon atoms nitro,| T?%Eg?/’ f(l)urorine,

di fferent manner by raig ain or anched acyl, a

al koxycar bonyl havi nidrihef phényt asrestisigtit@hdinCor banciddoatkyl tting upniond, carbon
am no, 10 fluorine, chlorine, bromne, cyano, azido or .
strai ght-chain or bratemhewhighidp) its turn can be sybstitRigd by hydeoxyh RO £RRxYL,

which inits turn cap_.b ti Y,
am no, straight- ch‘aisﬁa@t'gﬁﬁﬁc tgngn gg%/#jjxc}g’l ‘E%W%?‘kg’%@% B%ln?/ oé? R ¥h case
acylamno hlaving in @&@I‘B g&ben dfonisp 3 car bon at ons, and/ or are

optional Iy substituted by a radical of the formla [err] 15 R err]
and R err], including the double bond, forma furyl, thienyl or phenyl

00000 W g SRS RO BB SUER QbR e
ani no, strai ght - chaiate @ptibnalyciubstimesdl up ab twicy ioran identical or different manner by
formyl, carboxyl, straight-chain or branched acyl, alkylthio, alkyloxyacyl,

alkoxy or alkoxycarbonyl having in each case up to 3 carbon atoms, fluorine,

10 chlorine, bromine, nitro, cyano, trifluoromethyl or represents straight-chain or

branched alkyl having up to 3 carbon atoms, which in its turn Cah be substituted

by hydroxyl, carboxyl, straight-chain or branched acyl, alkoxy or

alkoxycarbonyl having in each case up to 3 carbon atoms,

and/or are substituted by a group of the formula -(CO),-NR*R?,
15 wherein

d2 denotes the number 0 or 1,

R* and R® are identical or different and denote hydrogen or straight-chain or |

branched alkyl or acyl having in each case up to 3 carbon atoms,
their isomeric forms, salts and N-oxides.

20  Especially preferred compounds of the general formula (II-I) according to the invention

are those in which

R®  represents a radical of the formula



- 32 - ~al koxycar bonyl having in each case up to 4 carbon
atons, nitro, cyano, fluorine, chl orine, phenyl or

strai ght-chain or branched al kyl having up- 3®-.3 carbon at ons,
which in its turn can be substituted by hydroxyl, am no, carboxyl,

strai ght-chain or branched acyl, al koxy or alkoxycarbonyl havi ng in each

case 5 up to 3 carbon ato A2 represents phenyl ,

t et rahydropyranyl, tet rahysg.i of ur anyg;f uryl or! ridyl, er

are optionally substitut up to tMcegrin an’ldetlcg ferent manner
by fornyl, Xyl , ght ran acyl ,

al kyl t hi o, al kyl oxyacyl’ N.. _ al koxy or al koxycarb¢nyl having in
each case up to 3 car bon atons, fluorine, 10 chl orine, brom ne,

nitro, cyano, trifluoronethyl or represents strai ght chain or

branched al kyl havi nits tur be .
substi tuted Whetthh {h&? g%&%;eg@ W&l{ %egs rB%c rl“ﬁsygF@ﬁ grecqggpﬂflgrr s“ﬁ?%@ﬂed
acyl, al koxy or up to 3 times nﬁhlkﬁd@:hﬁaﬂtlﬁr‘d&ffei‘éﬂt/ fndrbyeAfethys, af’hﬁ)r% ?&m%l
car bon at ons, and/ or are substituted by a group of

formula -(CO[err]- RRE'&’ rqyRR@r methoxy; gnethoxycarbonylwimaethylamino, chlorine or by ad2
denot es t he nunber %f e formula : Rlerr] and R err] are identical
or different and deno e rogen or straight-chain or

branched al kyl or acyl haV|ng in each case up to 3 carbon atons,

their isoneric fornms, salts and N-oxides Especially preferred

conpounds of the general formula (I q) %Ol’dl ng to the inverQi-UQ
are those in whi Ch\H—(CPL).-O}B[ repr esent SCH,OfMI Qa.l__QL_< he f?r mul a

- 33 -
O—C,H, (o}
or —N N—CH,

5  R* and R, including the double bond, together form a phenyl ring and

A? represents phenyl, which is optionally substituted by fluorine or cyano,

and their isomeric forms, salts and N-oxides.

The invention furthermore relates to processes for the preparation of compounds of the

general formula (II-I), characterized in that

10 [A2] compounds of the general formula (II-IT)
I N (H'H)

in which



wherein the abovenenti oned heterocyclic ring systens are optionally

substituted up to 3 tines in an identical or different manner by
met hyl, fluorine, fornyl, am nej34eyano, nethoxy,
met hoxycar bonyl, met hyl am no, chlorine or by a radi cal of the
formul a R?, R¥ranfl RZ havéXhe abovenientiohed meaditigi ng t he doubl e bond,
toget her forma phenyl ring and A2 represents phenyl, which is
optional Iy substituted by fluorine or cyano, and their isomeric
forms, salts thernore relates to
processes for a#%e%r epar afl o%o o}-r&?e %&g {?&{Jﬁge?ﬁ'lﬂ? general formula
(I'1-1), characterized in that 10 [A2] conpounds of the general formula
(re-1t) H 2[err] i n_which

' D*-CH,-A (II-111)

in which

5 A’  has the abovementioned meaning,
and
D’ represénts triflate or halogen, preferably bromine,
in inert solvents, if appropriate in the presence of a base,
or

10 [B2] compounds of the general formula (II-IV)

<':H2-A2
R22

~

N
| lN (II-IV)

R* L
in which
A? R? and R* have the abovementioned meaning
and

L?  represents a radical of the formula -SnR*R¥R*, ZnR¥, iodine or triflate,



-34 - ~ Rerr], Rerr] and Rerr] have the abovenentioned meani ng,

are reacted with conpounds of the general formula (II1-111) [err]
inwhich 5 A2 has the abovenentioned.ggani ng, and D2
represents triflate or hal ogen, preferably bron ne, in inert
solvents, if approprwiddrgni N the presence of a base, or 10 [ B2] -
conpounds of the general formula (I1-1V) [err] I n which

R*, R¥ and R* are identical or different and denote straight-chain or branched

alkyl having up to 4 carbon atoms
and
5 R*  denotes halogen, -
are reacted with compounds of the general formula (II-V)
R¥-T? II-V)
in which
R®  has the abovementioned meaning
10 and
in the case where L? = SnR‘?R“‘R’é or ZnR%,
T? represents triflate or represents halogen, preferably bromine,
and
in the case where L? = jodine or triflate,
15 T*  represents a radical of the formula SnR*R¥R*, ZnR* or BR¥R*,
wherein

R*, R”, R* and R¥ have the abovementioned meaning of R*, R¥, R* and



Alerr], Rerr] and Rl err] have the abovenenti oned neani ng and

L[ err] represents a radical of the formula -SnR36R37R[err], ZnR39,
iodine or triflate, ' 236 - - 35 -
wherein R36, Rlerr] and R[err? are identical or different
and denote straight-chai pmr;. br : o al kyl havi ng up
to 4 carbon atons R an@a@"{ggg&al tq:_)or different fronhggse denot es hal ogen,
are reacted with conpounds of the general fornula (11-V) [err] in
whi ch R20 has t he abovenenti oned neani ng 10 and in

t he case where L[erraj“d: SnRlerr]Rerr]R err] or ZnR20,

R® and R* are identical or different and denote hydroxyl, aryloxy having 6 to
10 carbon atoms or straight-chain or branched alkyl or alkoxy having in
5 each case up to 5 carbon atoms, or together form a 5- or 6-membered

carbocyclic ring,
in a palladium-catalysed reaction in inert solvents,

and, in the case of the radicals -S(0),NR*R¥ and -S(0),NR*'R*, starting from the
unsubstituted compounds of the general formula (II-I), these are first reacted with

10 thionyl chloride and finally the amine component is employed,

and, if appropriate, the substituents listed under R%, R*, R® and/or A? are varied or
introduced by customary methods, preferably by reduction, oxidation, splitting off of

protective groups and/or nucleophilic substitution.

The processes according to the invention for the preparation of the compounds
15 according to embodiment II can be illustrated by way of example by the following

equations:



T[err] = represents triflate or represents hal ogen, preferably brom ne,

and In the case where L[err] = iodine or triflate, 15 T[err]
represents a radical of the formula SnRl erLr3yR37R38, ZnRlerr] or -
BRerr]Rerr], wherein Rlerr], Rerr], Rerr]
and Rl err] have the abovenentioned neaning of R err], Rerr], Rerr] and

- 36 - [A2) Rlerr] and are identical to or different from
t hese ar o R[errl‘ .and R4' are ideng4+mal or
different and denote ydX 0X Vi | oky havr e 6 d.cﬁ"' C‘“"'{ ]ﬁ 10
carbon atons or str r Bran ' ' 5

I 0

each case up to 5 carb n at or together forma red

car bocyclic ring, in a palladiumcatal ysed r*e@gt ion N inert
sol vent s, and, in the case of the radicals -S(OJ[err]NR err] R32 and
-S(O [ err] NR[err] R err] ca;—acrsag ng fromthe unsuhagqcp-qt ed conpounds of

the general forrrula(II-Lj these are first reacted V\ANU'Nlo t hi onyl
chloride and finally thejfam\ne. cgrrpor&ﬁat | S.a6NP! oyed, A\
' d und er—?ﬁﬁfem],

appropriate, the t Lne i 2 F ] ~and/ or
A2 are varied or HP° m edJby customary met ferabl y by
reduction, oxidation, 3 '

nucl eophi l i ¢ substitution.

Q
MeSn._ _N /j Pd(PPh,), '
s \Er\o . Q AN ey 2—¢
N —
X HNS 2! N

Suitable solvents here for the individual steps of process [A2] are inert organic solvents
which do not change under the reaction conditions. These include ethers, such as
diethyl ether or tetrahydrofuran, hydrocarbons, such as benzene, xylene, toluene,
hexane, cyclohexane or petroleum fractions, nitromethane, dimethylformamide, acetone,
5  acetonitrile or hexamethylphosphoric acid triamide. It is also possible to employ
mixtures of the solvents. Tetrahydrofuran, toluene or dimethylformamide are

particularly preferred.

Bases which can be employed for the process according to the invention according to
embodiment II are in general inorganic or organic bases. These include, preferably,
10 alkali metal hydroxides, such as, for example, sodium hydroxide or potassium
hydroxide, alkaline earth metal hydroxides, such as, for example, barium hydroxide,
alkali metal carbonates, such as sodium carbonate or potassium carbonate, alkaline
earth metal carbonates, such as calcium carbonate, or alkali metal or alkaline earth -
metal alcoholates, such as sodium or potassium methanolate, sodium or potassium
15 ethanolate or potassium tert-butylate, or organic amines (trialkyl-(C,-C,)amines), such

as triethylamine, or heterocyclic compounds, such as 1,4-diazabicyclo[2.2.2]octane



The processes according to the invention for the preparation of the

conpounds 15 according to enbodinment Il can be illustrated by way of
exanpl e by the foll ow ng equat ions: _ag. _
- 37 - : [err] Sui tabl e solvents here for the

i ndi vi dual st epf \Hody, 0§ SSSiatdded 13,{{?4'0”&{&% 3N BB lEB e dlamerlﬁS'ﬁHing,c’

not change under t feactlon R ese I'nc efrs

di et hyl ether onethyiprpahgmhe@i- uiozpholing it ixcalsdopossiblesiocimploy bsemzeba&s alkallighétals,
t ol uene, hexane, .. cycl ohexane or petrol eumfractions, nitronethane,
di met hyl f or mamSH‘éh agsQdigfReandshydridgs, éhemf{ suches spdiyay hydridey Spfiyasashonatesandy

triam de. ﬁ: ?:Jtss?ﬁmp&?ﬁdrﬁ eluﬁnégpﬁﬁ%ﬁb@’and s0 urﬁrhg&ff&eeﬁ'e par{}é%so' vents.

Tetrahydrofura uene or orrmam de ar ularly
preferred. Bases whi ch can be enployed for the process according to
t he invention according to - enbodlnent are in general inorganic or

organi ¢ bades. Ihsdage jsrrmplaxed i9 2y apeunt of 1 mol to 5 mol, préferably 1 mol to 3 mol, per

mole of the compound of the general formula (II-IT).

The reaction is in general carried out in a temperature range from 0°C to 150°C,

preferably from +20°C to +110°C.

The reaction can be carried out under normal, increased or reduced pressure (for

10 example 0.5 to 5 bar). It is in general carried out under normal pressure.

Suitable solvents here for process [B2] are inert organic solvents wh_ich do not change
under the reaction conditions. These include ethers, such as diethyl ether or
tetrahydrofuran, DME or dioxane, halogenohydrocarbons, such as methylene chloride,
chloroform, carbon tetrachloride, 1,2-dichloroethane, trichloroethane, tetrachloroethane,
15 1,2-dichloroethane or trichloroethylene, hydrocarbons, such as benzene, xylene, toluene,
hexane, cyclohexane or petroleum fractions, nitromethane, dimethylformamide, acetone,
acetonitrile or hexamethylphosphoric acid triamide. It is also possible to employ
mixtures of the solvents. Tetrahydrofuran, dimethylformamide, toluene, dioxane or

dimethoxyethane are particularly preferred.

20 The reaction is in general carried out in a temperature range from 0°C to 150°C,

preferably from +20°C to +110°C.

The reaction can be carried out under normal, increased or reduced pressure (for

example 0.5 to 5 bar). It is in general carried out under normal pressure.

Suitable palladium compounds in the context of the present invention are in general
25 PdCl,((C¢Hs)s),. palladium bis;dibenzylideneacetone (Pd(dba),), [1,1'-bis-(diphenyl-



10 al kali metal hydroxides, such as, for exanple, sodium hydroxide or

pot assi um hydr oxi de, al kaline earth netal hydroxides, such as, for
exanpl e, barium hydroxi de, al kal i net.ajg carbonates, such as sodi um
carbonate or potassium carbonate, alkaline earth nmetal carbonates,

such as calciu j ta a2l Kaddy, it h tal
al cohol ates, su E&ggﬁgggﬁﬁ%%ﬂglfﬁ%%ta iadég(lﬂzm h%lt%hg%ol Qtdé%sfg“?f)u mor ggfpz}?glﬁﬂﬂfi
15 et hanol at PBA@CiHWAsiprefetred.t - but yl ate, or organi c am nes

(trialkyl-(Cerr]-Cferr])amnes), such as triethylamne, or

het er ocycl i ¢ conpounds, such as 1, 4-di azabi cycl o[ 2. 2. 2] oct ane

- 38 - Gg)pwo 3. fi | LVC . Bt T11E Py kSH RE,
di am nopyri di ne{rpé\% uarr%st ﬁglt%%ggfr‘%g’h@?a%ng% gﬁg?ﬁ%e@f a?f'igf)vévg %{)Eﬁ %Fe
to enpl oy as t hprepared dyaduswiraryratethols. such as sodium and hydrides

t hereof, such as sodi.um hydri de. Sodi um carbonate and pot assi um :
carbonate, triethylam ne and sodi um hydride are preferred. 5 The base

i s enpl oyedsin f R f .

ol o 01 1 he® compns sarpponeofbERent Al Forkfla ORI’ ff MowninRme Ghecs R cal B
is in general cparepared byut procesa ih evipelr edmpaundas ofj ¢hef generad fermjl£(VD 150[ err] C,
preferably from+20[err]C to +110[err]C The reaction can be
carried out under normal, increased pr reduced pressure (for 10 exanpl e
0.5 to 5 bar). It is in general carrlijed out under normal pressure.

Sui tabl e solvents here for pr SS [éZ] are inert organic solvents which do
not change under the reacth caqdi tions. These (jingfyude ethers, such
as diethyl ether or t et rahygrof yf an, DME or di oxane,

hal ogenohydr ocar bons, such as net hl ori de, chl orof orm carbon
tetrachloride, 1 ,2-dichloroetR¥ne, trichiroethane, tetrachl oroethane, 15
1, 2-di chl oroet hane or trichl oroethyl ene, hydrocarbons, such as benzene,

xyl ene, tol uenein which hexane, cycl ohexane or petrol eumfractions,

ni t romet hane, di nethyl f ormam de, acetone, acetonitrile or
hexanet hyl phosphoric acid triamde. It is also possible to enploy

m xtures of theRsIOiNGER® havd e! AHOVEMEStIUNBA meahfgt hy! f or mam de, tol uene,

di oxane or di met hoxyet hane are particularly preferred. 20 The
reaction is in general carried out in a tenperature range fromOC to
150[err] C, and P eferably from+20C to +110C. '

10 L¥  has the abovementioned meaning of L? and is identical to or different from this,

are reacted with compounds of the general formula (II-V) analogously to the

abovementioned process [B2].

The compounds of the general formula (II-IV) are known in some cases or, in the case
of the stannyls, are new and can then be prepared, for example, by a process in which

15 compounds of the general formula (II-IVa)



The reaction can be carried out under normal, increased or reduced pressure
(for exanple 0.5 to 5 bar). It is in general carried out under
normal pressure. Sui t abl e pal | adi uggconpounds in the context of
the present invention are in general 25 - PdC[err]((C6H err])3)2,

pal | adi um bi s-di benzyli deneacetone (Pd(dba)2), [1,1' -bis-(diphenyl -

- 39 - phosphi no) f errocenel - pal | gdi un(11) chloride
(Pd(dppf)d err]) or Pd(P(C6H5)3LH,-A Pd(P(Cerr]Herr])3)4 is _
preferred. The conpoungs of !the general fornulae (11-111) and (11-V)

are known or can be pre”p Hy ust omary net ho‘?ﬂ-IVa 5 The conpounds
of the general formula (11-11) e kgown in sone cases and can be
prepared by a process in which ds of the general fornula (VI)

H [err] : in which g2t R2* 2and R22 have the abovenenti oned
meani ng : and 10 LFerr] has -t he abovenenti oned neani ng of L2
and is identical to or different fromthis, ‘are reacted with

conpounds of thg gpgral formula (11-V) anal ogously to the
abovenenti oned process [B2].

R*, R% and A? have the abovementioned meaning,

and

L?  represents triflate or halogen, preferably iodine,

5 are reacted with compounds of the general formula (II-VII)

(SnR*R¥R*®), (H-Vﬁ)

in which

R*, R¥ and R* have the abovementioned meaning,

under palladium catalysis, as described above. |

10 The compounds of the general formula (II-VII) are known or can be prepared by

customary methods.

The compounds of the general formula (II-IVa) are new in most cases and can be

prepared by a process in which compounds of the general formula (II-VIII)



The conpounds of the general fornmula (11-1V) are known in some cases or, in

t he case of the stannyls, are new and can then be prepared, for
exanpl e, by a process in which 15 conpoungs .of the general formula
(1r-1va) _ -40 - [err]

i n which Rlerr], R22 and A2 have the abovenenti oned neani ng,

and L[err] represents triflgte onyhal ogen, preferably iodine, 5
are reacted with compounds of the B rgiNfornmula (I1-VII)
(SnRlerr]Rerr]Rerr])[err] (DxaVvin) (1-ViIly i n which

Rlerr], Rerr] and R err] have the abo | oned neani ng, under

pal I adi um catal ysis, as descri bed l{zb e.
in which

R? and R® have the abovementioned meaning,

are reacted with the abovementioned compounds of the general formula (II-V)
R®-T? . _ I1-v)
5  wherein R? and T? have the abovementioned meaning,

in one of the abovementioned solvents, preferably tetrahydrofuran, and in the presence
of sodium hydride in a temperature range from 0°C to 40°C, preferably at room

temperature and under an inert gas atmosphete.

The compounds of the general formula (II-VIIT) are known in most cases or can be

10 prepared by customary methods.

The reductions are in general carried out with reducing agents, preferably with those
which are suitable for reduction of carbonyl to hydroxy compounds. A particularly
suitable reduction here is reduction with metal hydrides or complex metal hydrides in
inert solvents, if appropriate in the presence of a trialkylborane. The reduction is

15 preferably carried out with complex metal hydrides, such as, for example, lithium
boranate, sodium boranate, potassium boranate, zinc boranate, lithium trialkylhydrido-
boranate, diisobutylaluminium hydride or ]ithium aluminium hydride. The reduction is
especially preferably carried out with diisobutylaluminium hydride and sodium
borohydride.

20 The reducing agent is in general employed in an amount of 1 mol to 6 mol, preferably



10  The conpounds of the general formula (I11-VIl) are known or can be
prepared by customary net hods. The conpounds of the general
formula (l11-1Va) are new in nbost cases and4gxan be prepared by a
process in which conmpounds of the general forrmula (11-VI1l)

- 41 - [ €rmid] to 4 mol, pet MoM1bf the compoundd &) bd rediébd22 have the
abovenenti oned neani ng, are reacted with the abovenenti oned conpounds
of the general formula (11-V) [err] 5 -wherein R err] and T2 have the

abovenenti one ani . in one of the abovenmentioned sglvents, .
preferably te }rlg%?" chig i 1B BensrR Rrﬂceteﬁ?e 1B, SghRegature range from; 'ﬁ% %‘Lly@r FGn a

tenperature rpr@zabily drom[-2870 fo 0%C,44[8E Ichée oPDEBAHRIDPE, Adont @3Perature in the
tenperature and under_an inert gas atnosphere. The conpounds of t he
s

general f or mufase ©f NaBH, particelagly, praferablyra 78°€a§@sacthrcaéadelltmdm on qcl;e@h?ice_dt )
by cust onar Y eductions are in general carried out w
rgduci ngngggnggelagggggg%rglaydvﬂgpﬁn{shose which are suitable for
reduction of carbonyl to hydroxy conpounds. A particularly sui table
reduction herg is reduction with netal hydrides or ‘conplex netal hydrides
in i ner t ThoTegdugtion injgenefplprepeeds uadernormal pressurenbuet ibis alsotpassibleytbisarpne .
The reducti ongi :

out under increased or reduced pressure.

In the case of the radicals of the fdrmulae -S(0),NR*R* and -S(0),NR*R* is
substituted, the corresponding unsubstituted compounds are first reacted with thionyl
10 chloride and reacted with the amines in the presence of the abovementioned ethers,
preferably dioxane, in a second step and in the case where c2 = 2, oxidation by
customary methods is subsequently carried out. The reactions are carried out in general

in a temperature range from 0°C to 70°C under normal pressure.

The protective group is in general split off in one of the abovementioned alcohols
15 and/or THF or acetone, preferably methanol/THF, in the presence of hydrochloric acid
or trifluoroacetic acid or toluenesulphonic acid in a temperature range from 0°C to

70°C, preferably at room temperature under normal pressure.

The invention moreover relates to the combination of the compounds of the general

formula (TI-I) according to the invention with organic nitrates and NO donors.

20 Organic nitrates and NO donors in the context of the invention are in general
substances which display their therapeutic action via the liberation of NO or NO
species. Sodium nitroperusside (SNP), nitroglycerol, isosorbide dinitrate, isosorbide

mononitrate, molsidomine and SIN-1 are preferred.

The invention also relates to the combination with compounds which inhibit the

25 breakdown of cyclic guanosine monophosphate (cGMP). These are, in particular,



15 preferably carried out with conplex netal hydrides, such as, for
exanpl e, lithium boranat e, sodi um boranate, potassium boranate, zinc
boranate, lithiumtrialkylhydrido- bor.agzat e, diisobutylal um ni um
hydride or lithium alum nium hydride. The reduction is especially

preferably car rinﬁﬂnt‘akst owphbspﬂbui%ﬁbtatésl 2l Pnindi S hémshiclasreat@oRM WBeavo and
bor ohydri de. he reducing agent 1S in general enpl oyed in an anount

of | nol to 6 nBelfsnydgf anram ';:‘IPS 11 pages 150 - 155. The action of the compounds according

-42 - nds t be redu

The reducti on i eimyeionFgeteafiiied fha e esirptanralfiee eorhinbBREf BY tesg
+50[err] C, inhibidfcf erably from-78[err]C to O[err] C |n t he case of
DIBAH, O[err]C, roomtenperature in the case of NaBH4, part icularly
preferably at -78[err]C, in each case depending on the choice of

reduci ng ag nt d solven

under nor e % GPapo S?ft t}}e g?ﬂegzg %)5@3 ab&gf} Scc(%c? P%qgwﬁe mve? %ﬁ °ﬁ”n88r

i ncreased or reﬁttf@&de@bﬂ:ssmwbte harmacologldal hétfonCspe@ngh. t he radicals of the
formul ae -S(O)[err]NR[err]R[err and -S(O[err]NRlerr]Rerr] is

substituted, the correspondlng unsubstituted conpounds are first reacted

with thi onyI 10 chl ori r he amn th rnesgnce. of
the abovenant | ofascaRupdS of B gefétgl frmila B d8eiind 8 i nt OB IERERa Vel
in the case V\hefe@axﬁaoﬂnﬂublﬁdﬂ geplarlet Bygregation anﬂ@éh%(ﬁérmgf@tﬂlté&lsprbs‘sure, as well
subsequently carried out. The reactions are carried out in general

in a tenperatur# tarigeincreass dp corquary dlowg] Bew) Thesri actions amgl mediatpdyvia, direct

al cono s 180 oSRifRidrcsAHE BanPBle byhie, bl M7 iftect MR RRAGRE ' COREP

presence of hydFextdrmote; thei ébmpounds #REordirgf |t¢lCth@am9éntibnamtdns@y the action of
t ol uenesul phonic acid in a tenperature range from?O négerr

70[err]C, pref esubstancastwhigh mqrméhea‘t@Mé? lemle?“chcﬁs %?‘@B?UEPRF (endothelium
Th t t h
e ik e, N Ol T

nitrates and NGkipgihydrazineZderivati¥dsgani c ni t rat es and NO donors in the
context of the invention are in general
15 They can therefore be employed in medicaments for treatment of cardiovascular
diseases, such as, for example, for treatment of high blood pressure and cardiac
insufficiency, stable and unstable angina pectoris and peripheral and cardiac vascular
diseases and of arrhythmias, for treatment of thromboembolic diseases and ischaemias,
such as myocardial infarction, cerebral stroke, transitory and ischaemic attacks and
20 peripheral circulatory disturbances, for preventing restenoses, such as after thrombolysis
treatment, percutaneous transluminal angioplasties (PTA), percutaneous transluminal
coronary angioplasties (PTCA) and bypass, and for treatment of arteriosclerosis and
diseases of the urogenital system, such as, for example, prostate hypertrophy, erectile

dysfunction and incontinence.

25 The following investigations were carried out to determine the cardiovascular actions:
the influence on guanylate cyclase-dependent cGMP formation with and without an NO
donor was tested in investigations in vitro on cells of vascular origin. The anti-

aggregatory properties were demonstrated on human platelets stimulated with collagen.



subst ances which display their therapeutic action via the |liberation of NO
or NO speci es. Sodiumnitroperusside (SNP), nitroglycerol,

i sosorbide dinitrate, isosorbide mongRi_trate, nol sidom ne and SIN-1
are preferred. The invention also relates to the conbination with
conpounds whi ched NPl Bt : e ey i - .
Tonophosphat e ﬁ:%s?él#ﬁltgg@g?g?ni\ﬁispargﬂ%ﬁ#@t S aE)I’l Bt Gorid AT f€contracted with

- 43 - iphehyleptaire. The phiilsypertehsiedt artivaoraslinvéstigatdd ©n anacstiretized rate
according to Beavo and Rei fsnyder (1990) TIPS 11 pages 150 - 155. The
action of the conmpounds accordin to the invention is potentiated and
the desired phag s J olial celifNi bitors.

5 The conpound ’ ST Rl Y OTTHIT & 11 e —according to.the invention
show an unf or eseeabl e, val uabl e phar macol ogi cal action spectrum

The conpounds of .the general fornula, (]1-]) according to the inyention |ead
to a vessel Primary| epdathelial Gellp wWerg isglatesk P"ﬁ‘l"a&‘ﬁl*’@f""‘%@j F‘@@'&ﬁnbwlérﬁﬁ’hf‘%e“&se

| overing ofs bl Qe 1RheTH' &ils SFetdibbn callturedagll aoaﬁtai%%mﬁ_eudu SRAA R Ywas

bl ood fl ow. These actions are nedi ated vi a rect stinul ation
sol ubl e guany!| atachey.cFestheamslestigafions; duekbéllsl were subjertesleto passag@ifiz, sown in cell

Furt hernore, the conpounds accqQrdjng.to the invention intensi t he action
of o sbst AW RAEh 3 or ek ot pondiEre W et 0P SRaNGRe e
EDRF (endot hel 'éﬁﬁbthglizgrglﬂﬂﬂalée%' £13,f1¥]lb ganﬁ:%%&!ihm W SRIREA Dff PPHERRNPWEk N

|
| X, arachi donic aci r?eny ydrazi ne derivatives. 15 They can
t heref ore be enpashyddnéenwite Ringer'e selatidroand ineulateshin stimudationi bwffes withar without
di seases, ch as,__for exanple,. for tre n i gh bl ood pressure a
cardiac " 0" dapidRapE fegnt bssopEassie SNe uRD- hefpaer e b Stetgnges
peripheral and GardirdfioN af aM)Avere pipettedl SGHAS Ahic afls.OfAt aht Netid B aBe  f0Ominute
treatnment of thronboenbolic¢ di seasés and i schaem as, such as

myocar di al i nf dncubation pedodbthal buffersdk solutiorawas tsuekedaofdl and cheiepllc waret lysed at

and 20 perip | circylatory disturhances,, for venting,rest enoses
such as after t%ﬁ%ﬁboﬁ’&si EA h°“¥5'tr®get néﬁttr?cegglraﬁut‘é%us was ot m'ﬁ'gfrmméd
angi opl asti es (g]ﬂmmggélggkg;mous t ransl um nal coronary angi opl asti es
(PTCA) and bypass, and for treatnment of arteriosclerosis and di seases
of the urogenital system such as, for exanple, prostate hypertrophy,
erectile 5 Zgéﬁfxncti on and i nconti nence. 25 The foll ow ng

i nvesti gat}ons arried out to determ ne the cardi ovascul ar actions:

" Example No. % increase in cGMP
0-36 225
1I-38 >1000 “
|[11-39 T o9
20 ll 10-40 >1000
11-41 557
- —
1-43 >1000
Ti-44 ~ >1000




the influence on guanyl ate cycl ase-dependent cGW formation wth and

wi t hout an NO . donor was tested in investigations in vitro on cells of
vascul ar origin. The anti- . aggregat cr4p properti es were denonstrated
on human pl at el ets st| rrul at ed with coI | agen.

-44 - ' VeSSt ‘ on rabbit aortic

rings precontr}
was investi gat fpe ation of soluble

guanyl ate cycl L qp45 n pr| mary end t hel i aI 3ekl s Primary endot hel i al
cells were |so ated frompig aorftas by treatnent withff collagenase 5

sol ution. The w Zidhé were then cuf tured in g?cul ture [ bdi um unti|l confl uence

was r eac For the investigations,”~The ceI S pere subj ected to
passagi ng, SOWT T Ccerf pcpl t ured unti |

conf |l uence was dk4thed. To Stl Blial guanyl ate

cycl ase, the cH SRR EH-tHF f |l s were ' washed

once with Ri ngf j on buffer with or

wi t hout 10 af d 40 i [err]M. Thereafter,
the test sybstj qu@ (final concentrqbb@n 1 [errfM were pipetted onto
the cells. At fhe end of the 10-jv nute i ncubatipn period, the

buf f ered sol ut ONn_was Ssucked off] and the cel S Wer e Ised at
-20[err]C for élﬁ(burs The intrp ceIIuIar 1LevP was t hpn det er m ned

rad|0|rmunolog ey ey e € No. %
i ncrease in cQ -52 11-36 397 225

I1-38 : >1000 . Ll 39

557 I I 2‘25 611

" IL56 233

o s ] 271
" -5 268 _ II

Vessel-relaxing action in vitro

Rings 1.5 mm wide of an aorta isolated from a rabbit are introduced individually,
under pretension, in 5 ml organ baths with Krebs-Henseleit solution warmed to 37°C
15 and gassed with carbogen. The contraction force is amplified and digitalized and
recorded in parallel on a line recorder. To generate a contraction, phenylephrine is

added cumulatively to the bath in an increasing concentration.

After several control cycles, the substance to be investigated is investigated in each
further pass in each case in an increasing dosage, and a comparison is made with the

20 level of the contraction achieved in the last preliminary pass. The concentration
| necessary to reduce the level of the control value by 50% (ICs,) is calculated from

this. The standard application volume is 5 pl.
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After several control cycles, the substance to be investigated is

I nvestigated in each further pass in each case in an increasing
dosage, and a conparison is made with the 2047 -1 evel of the contraction
achieved in the last prelimnary pass. The concentration necessary to
reduce the | evelgigfd é@&llgﬁwma&gnmﬁ%%ié%@ is calculated from
this. The standard application volune Ts err]l.

- 46 - Table B Exanpl e No. AORTA I err]
([err]M Male Wi | ]-36 . _1§ . .
l]-39 e Wistar Rats with a body weight pof 3[0 50 g are anaesthetized with
I1-41 . . . .

38 thiopental (IOd%f/kg ip.). After tracheotquy? ?%gtheter is inserted into the fem%)gal
10 aftergFor blood pressure measuremeng5The substances to be tested-#¢ administered
>>31 5 orall | 1-51 ¢ ¢ h tube i >>30 .- 5%,
14 y| py ggeans of a stomac e in \fLa§1oui5doses as a suspensiph i é%se
I1-56 solution. >33 _ I1-59 >33

Inhibition of platelet aggregation in vitro

To determine the platelet aggregation-inhibiting action, blood from healthy subjects
of both sexes was used. One part of 3.8% strength aqueous sodium citrate solution
10 was admixed to 9 parts of blood as an anticoagulant. Platelet-richer citrate plasma

(PRP) is obtained from this blood by means of centrifugation.

For these investigations, 445 pl of PRP and 5 pl of the active compound solution

were preincubated in a water-bath at 37°C. The platelet aggregation was then
determined by the turbidometric method in an aggregometer at 37°C. For this, 50 pl

15 of collagen, an aggregation-inducing agent, were added to the preincubated sample
and the change in optical density was recorded. For the quantitative expansion, the

' maximum aggregation response was determined and the percentage inhibition

compared with the control was calculated therefrom.

The compounds described in the present invention in embodiment II are also active
20 compounds for combating diseases in the central nervous system which are
characterized by impairments of the NO/cGMP system. In particular, they are
suitable for eliminating cognitive deficits, for improving learning and memory
performance and for treatment of Alzheimer's disease. They are also suitable for
treatment of diseases of the central nervous system such as states of anxiety, stress
25 and depression, sexual dysfunctions of central nervous origin and sleep disturbances,
and for regulating pathological disturbances in the intake of food and addictive

substances.



l'l-60 >30 I1-61 >30
20 Il-62 ' 13

- 47 - Bl ood pressure measur enent s-d8 -anaest heti zed rats

Mal e Wstar Rats with a body weight of 300 - 350 g are anaesthetized with

t hi opent al ( 10Thes®/dcdvée -dompouddd afe fiirtiedmoicoalso Aiitbleh €drefegukationSef t&dbiaht O
t he fenoral . artery for bl ood pressure neasurenent. The substances to
be tested are ca@maﬁpgtaagésp thsreforecﬁfémﬁ %ﬂﬂ“FPefé’ﬁfyO@Pat&‘%Wﬁ tube in
various doses as a suspension in tylose sol ution. I nhi bition
of platelet aggregation in vitro To determine the platelet"®

aggr egat i on- i rheyi re ndscagitable, fdtlproplx)flﬂﬂmaheaiomtlﬁgl lohee cormsequences of cérebral
sexes was used. One part of 3.8%strength aqueous sodiumcitrate sol ution
10 was adni xBfaretiono eyanty Japapl %‘I‘%)di?fe&@)’aﬁ“‘ghtaﬁ cAPRlsx¥n cereprad ¢ ischagmias: ped
citrate plas |

Cont 11 fugal operanio-cerebE Bhaiy, OPhe! Ao hAlTabdefind), BOUSUniTRRER Gnal b
pl of the actiengploystforcombading stases of pain. wer e prei ncubated in a water-bath
at 37[err]C. The platel et aggregation was then determ ned by the
turbidonetric method in an aggregoneter at 37[err]C For this, 50 [err]l 15

f | | agen, . [ e at ed
carple o ot BEACIARGLR SHEhEs Bghacclflel BHATAGHE, pHied (OmEOTh
guantitative eaddition ao, nbhoxic, memaphammemggll)egantablt reasiers|s ®neaor more

determ ned and t he rcent ge inhibition npared w,th the contral
was cal cul at ed®OMROVBEYT FRgor mg to eTHbveBB%o%d@‘?}b%Pﬁlﬁeﬂ M‘?et?Fe“m“’es*\SHi’e

i nventiongn L e
di seases |0n t he entraFCér?g?lgbﬁga{gggP g%&io\ﬁh acﬁgﬁ) Pé?%ggm%p ?15)?&3) atﬁg@?éfd
| npai r ment s offotrelafidsc GVP system I n particular, they are Sui tabl e
for elimnating cognitive deficits, for i rrprovi ng | earni ng and nenory
performance and for treatnent of Al zheinmer's disease. They are al so

suitable O yf aporbb?fit/ ¥ Rhive! 6P Tor! REmpBHds?lcafl 6IE UBe SYREGH HHC
as states of anm%l% tre

mlcroencapsulated form in one or more of the abovementioned carriers.

The therapeutically active compounds should preferably be present in the
15 abovementioned pharmaceutical formulations in a concentration of about 0.1 to 99.5,

preferably about 0.5 to 95% by weight of the total mixture.

The abovementioned pharmaceutical formulations can also comprise further
pharmaceutical active compounds in addition to the compounds according to the

invention.

20 In general, it has proved advantageous both in human and in veterinary medicine to
administer the active compound or compounds according to the invention in total
amounts of about 0.5 to about 500, preferably 5 to 100 mg/kg of body weight every
24 hours, if appropriate in the form of several individual doses, to achieve the
desired results. An individual dose preferably comprises the active compound or

25 compounds according to the invention in amounts of about 1 to about 80, in

particular 3 to 30 mg/kg of body weight.



25 and depression, sexual dysfunctions of central nervous origin and

sl eep di sturbances, : and for regul ating pathol ogi cal disturbances in

t he i ntake of food and addictive subsy#ances.

- 48 - These active conpounds are furthernore also suitable for

regul ati on of cerebral circulation and are therefore effective agents
for conbating m graine. They are also suitable for prophylaxis and
combat i ng t he cYbtwevjationses of cerebr al infarction events (apopl exia
cerebri), such ,gs _apopl ex rebral ischaem as and 5 crani o- cer.ebral
trauma. The co@ggunds acdﬁ?ﬁ?ﬁg to the invention can al so be enpl oyed
for conbating spmees of paétRoxy The present invention includes
pharmaceutical fornulations which conprise, in addition to non-toxic,
i nert phar maceLEtFeaIIy sufith¥bl e carriers, one or nore compounds
accordi ng gp leFlnventlonh or which consist of one or nore active 10
conpounds d&ccor %g to thé(VHvention, and processes for the preparation of
t hese f orpRukat i ons.phenyl | f appropriate, the active conmpound or
conpounds can al so be present in - m croencapsul ated formin one or
nore of the abovenentioned carriers. The therapeutically active
conpounds shoull preferably be present in the 15 abovenenti oned
pharmaceutical Tornulations in a concentration of about 0.1 to 99.5,

preferably abOWhe%r&&ﬂlrﬂéﬂﬁ@mmsgbtnewf3-h€t€rdc9él -sdl?sﬁiﬁltéfdﬁpyrazole derivathh&, in

abovenenti oned pharnmaceutical fornul ations can a conprise further

phar maceut i cal t pmemmdmtqdnﬂhﬁamndmﬁbOMGg@ ylagddd) di ng to

t he i nvention. 20 In general, it has proved advantageous both in

human and in veterinary medi ci neggo r®adm ni ster the active conpound or
conpounds according to the inventi -7 t ot al anounts of about 0.5 to
about 500, preferably 5 to 100 ny/ ofl body weighi every 24 hours,

if appropriate in the formof severan” ne*“vi dual doses, to achi eve the
desired results. An individual dose freferably conprises the active
conpound or 25 conpounds according to tﬁe invention in amounts of about 1
to about 8[ i rin which

R?  represents a saturated 6-membered heterocyclic ring having up to 2 heteroatoms
from the series consisting of S, N and/or O or represents a 5-membered
aromatic or saturated heterocyclic ring having 2 to 3 heteroatoms from the
series consisting of S, N and/or O, which can also be bonded via a nitrogen

15 atom and which are optionally substituted up to 3 times in an identical or
different manner by formyl, phenyl, mercaptyl, carboxyl, trifluoromethyl,
hydroxyl, straight-chain or branched acyl, alkoxy, alkylthio or alkoxycarbonyl
having in each case up to 6 carbon atoms, nitro, cyano, halogen, phenyl or
straight-chain or branched alkyl having up to 6 carbon atoms, which in its turn

20 can be substituted by hydroxyl, halogen, trifluoromethyl, amino, carboxyl,
straight-chain or branched acyl, alkoxy, alkoxycarbonyl or acylamino having in

each case up to 5 carbon atoms or by a radical of the formula -OR*,

wherein



pafti cular 3 to 30 ng/ kg of body wei ght

- 49 - : Abbr evi ati ons: Me = nmet hyl Owe =

met hoxy Et = ethyl 5 OEt =50- et hoxy Ph =
phenyl The present invention relates to new

3- het er ocycl yl - subst Rfut edenmyesestmight-dhain \onbranehed acyl having uphte Secdobosti amomis or
designated Il (roman three) of the general. for a (1ir-1) [err] 10
in which Rl err] P&ﬁ?‘ﬂ’s@é@gf ‘l‘(r%‘gf‘ﬁ#{%linenbered het erocyclic
ring having up to 2 heteroatons fromthe series consisting of
S, N and/or O or represents a 5-nenbered aromatic or saturated
het erocyclic ring having #heei3 heteroatons fromthe : series

consisting of S, N and/or O, which can al so be bonded via a nitrogen 15
atom and which are optionally substituted up to 3 tines in an identical or

different manner by fornyks phepy pes ggrig?mcél or &%&gﬁ}w ?‘LF#O%J %{#Pﬁg}ﬂ;‘é BYS 10

hydr oxyl, strai ght-chain or branched acyl, oxy, a
al koxycar bofy!| : havcarbon atoasodr alladchasingtup o € asrbom atnesys, nitro,
cyano, hal ogen, phenyl or strai ght-chain or branched al kyl
having up to 6 carbon atonms, which in its turn 20 can be
substituted by hydroxydy | O&Dstituldd B 'i'ﬁz@atl'&l"th Lhafy carboxyl,
strai ght-chain or branc l-e acy ,séﬁrumx ,Qa oxycarebonyfl or acyl am no havi ng
in each case up to 5 carbon atoms or by a radical of the
formula -CRerr], o V\:héﬁzF,‘I n O(CH,),,-CH, \
CH,),5-CH N o
o__cHi__(CHz)aa , o( z)b:s" 3 *or"
-S(0),NR*R*
wherein
a3, b3 and b3' denote the number 0, 1, 2 or 3,
10 R®  denotes hydrogen or straight-chain or branched alkyl having up to 4

carbon atoms,
c3 denotes the number 1 or 2 and

R and R are identical or different and denote hydrogen or straight-chain or

branched alkyl having up to 10 carbon atoms, which is optionally

15 substituted by cycloalkyl having 3 to 8 carbon atoms or by aryl having
6 to 10 carbon atoms, which in its turn can be substituted by halogen,

or

denote aryl having 6 to 10 carbon atoms, which is optionally substituted

by halogen, or



- 50 - R err] denotes strai ght-chain or branched acyl having

up to 5 carbon atons or a group of the formula
-SiRerr]R err] R48, ~ Wh$tein

Rlerr], Rerr] and R err] are identical or different and denote aryl having
6 to 10 5 denote cyclogiRybRaviig 8116 70¢arlsdikytbmaai ng up to 6

car bon at ons, and/ or can be substituted by a radical of the
formul a [err] wher ei n _ .a3, b3 and b3
denote the nunber 0, 1, Zs0 s . : ] d te r
strai ght-chain or branche é?cg;llzl ’ﬁog%thr?ﬁwd% the nitLoeéeB atom, foHh £°3- WF’%BC?\!
at ons, C3 satuettdtd hRferddyelid) uiHper whichr cad @ptionally contain a further
Rlerr] and Rlerr] are identical or different and denote hydrogen or

strai ght-chain or - oxygen atom or a Fdigat B “al kyl having up to 10 carbon
atonms, which is optionally 15 substituted by cycl oal kyl
having 3 to 8 carbon atons or by aryl having 6 to 10

carbon atorss, which in itwhekdihn can be substituted by hal ogen,
or _ _
R  denotes hydrogen, straight-chain or branched alkyl having up to

4 carbon atoms or a radical of the formula

or denotes benzyl or phenyl, wherein the ring systems are

optionally substituted by halogen,

10 R*® and R*, including the double bond, form a 5-membered aromatic heterocyclic ring
having one heteroatom from the series consisting of N, S and/or O, or a phenyl
ring, which are optionally substituted up to 3 times in an identical or different
manner by formyl, carboxyl, hydroxyl, amino, straight-chain or branched acyl,
alkoxy or alkoxycarbonyl having in each case up to 6 carbon atoms, nitro,

15 cyano, halogen, phenyl or straight-chain or branched alkyl ﬁaving up to 6
carbon atoms, which in its turn can be substituted by hydroxyl, amino,
carboxyl, straight-chain or branched acyl, alkoxy or alkoxycarbonyl having in

each case up to 5 carbon atoms,

and/or are optionally substituted by a group of the formula -S(0),NR*R¥,
20 wherein ¢3', R* and R*" have the abovementioned meaning of c3, R*® and R*!

and are identical to or different from these,



denote aryl having 6 to 10 carbon atons, which is -optionally substituted

by hal ogen, or - 51 -
denot e cycl oal kyl having-3 to 7 carbon atouogp .or

Rlerr] and Rlerr], together with the nitrogen.atom forma 5- to 7-nenbered
saturated hetergeycli L 134

oxygen at om or § ye dflegrgﬁétﬂ gaR[S‘é\{r'Hrt]?H'neﬁﬁiéréEpirbxﬂﬂﬁé bb’saﬁﬂﬁ%@h@teﬁm&éﬂéﬁﬁéhawng up
R52 . denotes hydr ogeri hetenoalogist frarth dherseries lgopsistingcof8, Wlandiar/()n or peenyb which

4 carbon atons or a radi cal

he f | . Jerr, . .
or- denotes benzyl or“ﬁl?@ﬂ?ﬁ‘alﬁmﬂ’gﬁtgtf‘f?%{ﬁm% ﬁ'&‘?%&teaépfhe‘ﬁ’rcél or different manner by
optional Iy substit Utﬁ'ﬂmgﬁglgi%laﬁﬁﬁ Thydroxy?, fortf/E chrboRd strliSt chain' SICbrAtHRE akiie

doubl e bond, forma 5-ne red aromati c heterocyclic riRg
havi ng one Het er oat catkylthion dlkdoxyacyk alkoxy giralkaxycarbomy] lﬂvmgdncﬁaclti) casgrupato 6

phenyl rin whi ch _are optiqgnall bst.i.t du nes, .in
an identical or diff¢ArRgatoms, nitro, cyano, H&ﬂ’r‘?é 'Xﬁsulf 8?’991 pgéesnyf’o straight-
hydroxyl, am no, strgaghbr GlaatieddikA VA &FY karbon atoms, Wthh inPitC Rk cB be
al koxycar bonyl having i n each case 'up to 6 carbon atons, nitro, 15

cyano, hal ogen, phensubstimtedt byahydroxyly garbosyl, lstralabhddutabkjbramh@d agyluplkoxy r
carbon atons, which ig Its turlglman be substitu gl roxyl am no,
carboxyl, straight - cHSPHCAPORY D RAGR casf %E&/ 8?'%8 ?WSCar bonyl havi ng
in each case up to 5 carbon atons, and/or are

optlonally substituted by a group of the forrrula S(Oferr[NRlerr]Rerr],
10 and/or is substituted by a group of the formula -(J:O)&-LIR%R“,

wherein
wherein
d3  denotes the number O or 1,
R and R* are identical or different and denote hydrogen, phenyl, benzyl or
15 straight-chain or branched alkyl or acyl having in each case up to 5
carbon atoms,

and their isomeric forms and salts.

The compounds of the general formula (III-I) according to the invention can also be

present in the form of their salts with organic or inorganic bases or acids.

20 In the context of embodiment III [lacuna] present invention, physiologically acceptable
salts are preferred. Physiologically acceptable salts of the compounds according to the
invention can be salts of the substances according to the invention with mineral acids,
carboxylic acids or sulphonic acids. Particularly preferred salts are, for example, salts

with hydrochloric acid, hydrobromic acid, sulphurié acid, phosphoric acid,



20 wherein c3', Rerr] and Rlerr]" have the abovenentioned

rrpani ng of ¢3, Rerr] and R err] and are identical to or
different fromthese, -53-
- 52 - Alerr] represents a 5- to 6-nenbered aronmatic or saturated

‘het erocyclic ring,havi . . ta. : |
consi sting of @g%mgeﬁgﬁgfﬁ%amgf etp})lﬁ%er?wp h or\}\ﬁiag‘t??t&&éﬁglﬂaﬁm aélg’%gn%%?f%l lz;dl’rlﬁfl
substituted up dcid, haphthBlenédisuphoniteadid,crbtioacidj prbpioait acidydantic doid, tartaric acid,
am no, mercaptyl, hydroxyl, fornmyl, carboxyl, straight-chain or branched
acyl, 5 citric acid, iymaric gcida malgie 26id ©F benzgie 860" or  al koxycar bony!
having in each case up to 6 carbon atons, nitro, cyano,
trifluoromethyl, azido, hal ogen, phenyl or straight- chain or
branched al kyl Pysiolegicallyt decéptatsle balts cah alye bewistalroriammdniurn salts afethe bempounds
substituted by hydroxyl, carboxyl, straight-chain or ranchgd ac%/‘lﬂyaﬂal 0X

or 5 accgrdiag @ shepBrgnuamwhicy hayeen diee CAtoxyl, StqPs PRRICH
~(CO) d3- NR[er t ? s %h, tfér e%(gﬂaiié, koA, Bgmﬁlg{ri,grﬁﬁgﬁgiuhh@r daftidi sBts, \?ﬂ% ?reninllqonium

dg _ delnot esdtffts nwhiokrar® derivéd from ammonia, or orgdRie aminezndudl as,r foragxample,
identical or different and denote hydrogen, phenyl, benzyl or 15 .
strai ght - chai n @hyBRraNe h&kr avmy!ne&y){aa@y?, Hdivi /g i}/‘FFt’éaJP%"K‘BE’e qigydiohexylamine,
carbon atons,  gimet lam:%gthta&ﬂ' Ergzrﬁﬁéfq?%iﬁe bPEMGIeRO el S- _ The
conpounds of the gereral fornula I"- according to the invention can

al so be . present in the formof their salts with organic or inorganic
bases or aci ds. 2 In the context of epbodi nent 111 1jel.acuna fé)reseﬂlich

0
i nventi on, 1BhysTee sgmparnds accewinsaly te inventiongcan, exisy 1 §lereIsomeHc forms W
Physi ol ogi cal | yeiﬁfe?er{%‘,gﬁg% Qs Sirfor iﬂ%ag&i‘?erﬁﬁﬁ%%ﬂ%ra&ﬁﬂbﬁ bBKhve Oast fiffrror images

i nvention can bé sal the substances according to the invention with
m neral acids, (diastereomers). The invention relates both to the enantiomers or diastereomers or their

particular mixtures. The racemic forms, like the diastereomers, can be separated into

the stereoisomerically uniform constituents in a known manner.

15 Heterocyclic ring in the context of embodiment III of the invention in general,
depending on the abovementioned substituents, represents a saturated or aromatic 5- or
6-membered heterocyclic ring, which can contain 1, 2 of 3 heteroatoms from the series
consisting of S, N and/or O and, in the case of a nitrogen atom, can also be bonded via
this. Examples which may be mentioned are: oxadiazolyl, thiadiazolyl, pyrazolyl,

20 pyrimidyl, pyridyl, thienyl, furyl, pyrrolyl, tetrahydropyranyl, tetrahydrofuranyl, 1,2,3- -
triazolyl, thiazolyl, oxazolyl, imidazolyl, morpholiny! or piperidyl. Oxazolyl, thiazolyl,
pyrazolyl, pyrimidyl, pyridyl or tetrahydropyrgnyl are preferred.

Preferred compounds of the general formula (III-I) according to the invention are those

in which

25 R*?  represents imidazolyl, oxazolyl, thiazolyl, 1,2,3-triazolyl, pyrazolyl, oxadiazolyl,
thiadiazolyl, isoxazolyl, isothiazolyl, pyranyl or morpholinyl, which are

optionally substituted up to twice in an identical or different manner by formyl,



carboxylic acids or sul phonic acids. Particularly preferred salts are, for

exanple, salts ' wi th hydrochloric acid, hydrobrom c acid, sulphuric
aci d, phosphoric acid, - 54.-
- 53 - met hanesul phoni ¢ aci d, et hanesul phonic acid, tol uenesul phonic

aci d, benzenesul phonij Ci napht hal.epedi sul phonj c .aci d. ,aceti
acid, propionic aci d‘?ﬂ“&&‘l“i‘%“ﬁc ipg?'_’ytl’a%ré?’fyé’ ﬁ(v:c?r X)H gt}algihgfl'{am & r é’ﬁ'&?‘eg acyl,
fumaric acid, malei CalReiyd of alKORPERbSnyRHadling in each caE’é”l)ﬁ?l ©l $Tafbdhl toms, nitro,
acceptabl e salts can also be netal or amonium salts of the conpounds 5

according to the i nvexanp.oazidehifiierine,chlerirfe; brongine.tithepy! o $taightohain|ar branched

preferred salt re. .for_ex I sodi u t.as.si esi
calciumsalts, and a nidiiRe up toaér%ﬁ%?pvﬂi?’gﬁn‘gpggdgr?{/g%}'fc%?#a%{rﬁug%d l())¥
organi c aniges, suchhgfrexylOthal6geaiifRioromethyl, 8infd, @abBLyl, Straigiftichain or branched

triethylamne, di- or triethanol am ne, dicyclohexylam ne,
di net hyl ani noet hanol acyhralkexyn alkoxyearbanyber agylgmiandwving ineach casg up toth garbon

conmpounds accor di ng tto ts,ggralg)p%gg&ri%aﬁrﬁf%@@fo%klﬁ{[-d?’StereOi soneric forms

whi ch ei ther bERRV ges (enanti’‘oners) or do not behave
as mrror inmages (di astereoners). The invention relates both to the
enantioners or diastereoners or their. particular m xtures. The
racemic fornms, |ike Whe&feHi astereoners, can be separated into t he
stereoi sonerically uniformconstituents in a known manner. 15
Heterocyclic ring in the context of enbodinent IIl of the invention in
general , -~ depenRfng denotdiastraiphy-ehati or dbramdhaliixyl hhving up,to Aaqarissmendms ar

saturated or aromatic 5- or 6- nmenber ed het erocyclic ring, which can

contain 1,19 or 3 het er oat SFVPIOfdhE foradar§iBSR™RY,  consisting of S, N
and/or 0 and, in the case of a nitrogen atom can al so be bonded via
this. Exanples which may be nentioned are: oxadi azolyl, thiadiazolyl,
pyrazolyl, 20 pyri m dywhesein i dyl, thienyl, furyl, pyrrolyl,

t etrahydropyranyl, tetrahydrofuranyl, 1,2, 3- . triazolyl, thiazolyl,
oxazol yl, imdazolyl, norpholinyl or piperidyl. Oxazolyl, thiazolyl,
pyrazolyl, pyrim dyl, pyrReyR@ind Rl ﬁaxgaﬁa?w G Wifeint aRA Yehbte Qetaight-chain or
Preferred conpounds of the general fornula III-IS according to the

i nvention are those i n bianciied alR¥ havingwpr 10]4 carbpn @toaws; s i i dazol yl
oxazolyl, thiazolyl, 1,2,3-triazolyl, pyrazolyl, oxadiazolyl,

t hi adi azol yl, isoxazolyl, isothiazolyl, pyranyl or norpholinyl, which are

opt i onal |y subst it ut ed” Upagdior i GBbdtuted bl GerallicaPbs BE fEihiler ent manner by

formyl,
0 N

or N - 29
OR
O ~CH;—(CH,)s

15 wherein
a3 denotes the number O, 1, 2 or 3,

R*  denotes hydrogen or straight-chain or branched alkyl having up to 3

carbon atoms,

R* and R*, including the double bond, form a furyl, thienyl or phenyl ring, which are



- 54 - trifluoronetbyl, phenyl, carboxyl, hydroxyl,

strai ght-chain or branched acyl, ‘ al koxy or al koxycar bonyl
having in each case up to 5 carbon atons, -3it.ro, cyano, azi do,
fluorine, chlorine, bronine, phenyl or straight chain or branched

al kyl having up to gionalfp Bubkiaitsd u‘Phtch t'nﬂesl ‘ir§ ah Uidentfcal oPQhﬁéHéﬁtt hfadh&dbypy
5 hydr oxyl", hal’ogen, trifluoromethyl, amno, carb

oxyl
strai ght-chain or iioamyla earboxyl, hydroxyl, aanm stnaigh&zlquaxrﬂmagcbed bcbdyalkoxy or
acyl am no having i n

ach as
radi cal of the forril a%f) elrl}aQ/mg in eacﬁ1 cass up tq, gpré)on atoms, mtré cyano, aétad& r]

denotes strai ght- Chmhdhr{ércﬂ%ﬁﬁtc Bﬁﬁmﬂ@)ﬂhehﬂ\ﬁr@ﬁa:@ﬂt-étﬁuﬂoﬂﬁ‘hﬁ&h@d alkQMRaving 4
a group of the fornmula - SlR[err]R[err Rerr], wher el n

Rlerr], Ri®rr] and tR]®caboaratomsiewbichdn itsrtum £awbe rsubstiteted dyobysiroxyl, ammo,

straight chain or ed al k

car bon ai oms, | carboxyl, straight-chain gr brayehed 36 ARG Bt Slfos by RRubS i
the formul a [ &kch lcase dPto 4 carbon atomdd)er ei n a3 denot es
the nunber 0, 1, 2 or 3, R49 denot es hydrogen or
straight-chain or branched al kyl having up to 3 car bon

at oms, Al represents tetrahydropyranyl, tetrahydrofuranyl, thienyl, phenyl, morpholinyl,

pyrimidyl, pyridazinyl or pyridyl, which are optionally substituted up to twice
10 in an identical or different manner by hydroxyl, formyl, carboxyl, straight-chain
or branched acyl, alkylthio, alkyloxyacyl, alkoxy or alkoxycarbonyl having in
each case up to 4 carbon atoms, fluorine, chlorine, bromine, nitro, cyano,
trifluoromethyl or straight-chain or branched alkyl having up to 4 carbon atoms,
which in its turn can be substituted by hydroxyl, carboxyl, straight-chain or
15 _ branched acyl, alkoxy or alkoxycarbonyl having in each case up to 4 carbon

atoms,
and/or are substituted by a group of the formula -(CQ)d3-NR53R5‘,
wherein
d3 denotes the number O or 1,

20 R and R™ are identical or different and denote hydrogen, phenyl, benzyl or
straight-chain or branched alkyl- or acyl having in each case up to 4 carbon
atoms,

and their isomeric forms and salts.

Particularly preferred compounds of the general formula (III-I) according to the

25 invention are those



Rlerr] and Rerr], including'the doubl e bond; forma furyl, thienyl or
phenyl ring, which are

-55 - optionally substitutedéusp to 3 tinmes in an identical
or different manner by formyl, carboxyl, hydroxyl, am no,
st rai ght - chai njnpowhieghanched acyl, al koxy or ' al koxycar bonyl

having in each case up to 5 carbon atons, nitro, cyano, azido,
fluorine, chlorine, brom ne, phenyl or straight-chain or branched al kyl

Subst 1t ut edbyRhydr SRS IRIGEONE DeQbAYE ordilidiiyn & ladolf bR dee Botionally
branched acyl, al kogbs@itutedl pX¥sawidnh faMvitiédichh or different manner€B¢ hfop§k
up to 4 carbon atons, Al err] represents tetrahydropyranyl,

t et rahydr of uranyl , tHluergmethylhephenylnostgaightrabpin  or branched acylpy plkaxyly lor

ri dazin or rigyl ich are optionall titute to.t
s ot ca Tor  SkppxehEicRl Biing B bR asd w56 % e tolt o SetaflnE Enalf or
strai ght-chain branched alkyl BaviRg ap @62 Earbonatord, keHichinGts tainkaah®e)sabstimted
al koxy or al koxycarbonyl having in each case up to 4 carbon

atonms, fluorine, chbyhydrexylpflaeing chlgring.griflageomethyl, carboxyl, amino, straight-chain

o hvl . D e, | : _
atoms, oo O 3 b SR kRl lkBERABEN D o iy B HptjRe I g S BB
carboxyl, straight - gh3icarboh afdms or by the radichl b dermanty LO-COICRY or

al koxycar bonyl having in each case up to 4 carbon at ons,
and/ or are substituted by a group of the fornula -(COJ[err]-NRerr]Rerr],

wherein {m r qr 1, 20
Rl err] angiOR[ err] a?ned/?rd%%ts}ﬂ():%%g(?%gi%f%grﬁgg agéo'glét%te hydr ogen, phenyl,

benzyl or straight-chain or branched al kyl or acyl having in
each case up to 4 carbon O CH, atoms,\“ and their isoneric
fornms and salts. .._< | | or N. o
O —CHj— (CH,),, OR
wherein
a3 denotes the number 0, 1 or 2,

R*  denotes hydrogen or methyl,

R* and R*, including the double bond, form a furyl, thienyl or phenyl ring, which are

15 optionally substituted up to twice in an identical or different manner by formyl,
carboxyl, hydroxyl, amino, straight-chain or branched acyl, alkoxy or
alkoxycarbonyl having in each case up to 4 carbon atoms, nitro, cyano, fluorine,

chlorine, phenyl or straight-chain or branched alkyl having up to 3 carbon

atoms, which in its turn can be substituted by hydroxyl, amino, carboxyl,

20 straight-chain or branched acyl, alkoxy or alkoxycarbonyl having in each case

up to 3 carbon atoms,

Al represents tetrahydropyranyl, phenyl, thienyl, pyrimidy] or pyridyl, which are



Particularly preferred compounds of the general formula (l111-1) according
to the 25 I nvention are those _

- 56 - i n which Rlerr] represents imdazolyl, oxazolyl,
oxadi azolyl or thiazolyl, which are optionally substituted up
to twice in an identiopabnally sdbititeed b toenicelin By identicallor different manner by formyl,
trifluoronmethyl, phenyl, sftraight-chain or branched acyl, al koxy or 5

al koxycar bonyl havi ngaibaxylastraightsehaim or dranched 19eyl, alkyibics ralistloxyagyls alkoxy or
or branched. al kyl . havi ng_u heh. 1N di s
turn can be substitu xycar*)%/ny 1 havmgqgfgﬁlilg?%x@a?g)g {L&Sﬁ}o?'@?m%ﬂgé}fﬂﬁé ¢ hfofine,

trifluoromethyl, carpgspiine, &ithd)Ocyanb, Hifiliro@b@l]) or straight-chain oprbrached halkyl
acyl, al koxy, al koxycarbonyl or acylam no having in each case,uP
to 3 carbonSatons or hayinghg todi¢asben apmshwhichimits fumsanchecgubstituted py hydroxyl,

and/or are substituted, bg\éyl? s{rﬁghtg | '“O{’Bé‘t&ﬁﬁﬁﬁ%{awb,aa"ﬁoxgré ‘Zaa,(lﬁclxycarbonyl having in

wher ei n

Rl err] denot es hy dleQ&tefase fup®tNydrbon atoms, R err] and Rlerr], including
t he doubl e bond, forma furyl, thienyl or phenyl ring, which are 15

optionally substituted up to twice in an identical or different manner by

fornyl, carbox Ay dr ' ' _kttq‘?h_' s3ps4+ branched
acyl, al koxy or . an orgryiugf%ﬁ%gy%%@?%\t}?E%&ﬁfrllgeac “3?g§eﬁub to 4

carbon atons, nitro, cyano, fluorine, chlorine, phenyl or
straight-chain or branched al kyl having up to 3 carbon at ons,
which in its turn carWhe&iBubstituted by hydroxyl, anmino, carboxyl, 20
strai ght-chain or branched acyl, al koxy or al koxycarbonyl having in each
case up to 3 carbon atons,

10 d3 denotes the number 0 or 1,

R and R* are identical or different and denote hydrogen or straight-chain or

branched alkyl or acyl having in each case up to 3 carbon atoms,
and their isomeric forms and salts.

Especially preferred compounds ‘of the general formula (III-I) according to the

15 invention are those
in which

R*?  represents imidazolyl, oxazolyl, thiazolyl or oxadiazolyl, which are optionally
substituted up to twice in an identical or different manner by ethoxycarbonyl,
phenyl or by methyl or ethyl, wherein the alkyl radicals in their turn can be

20 substituted by hydroxyl, chlorine, ethoxycarbonyl, oxycarbonylmethyl or

methoxy,

R® and R* together, in changing the double bond, represent phenyl, which is

optionally substituted by nitro,



A3 represents tetrahydropyranyl, phenyl, thienyl, pyrimdyl or pyridyl,
whi ch are _ - 57 -
optionally substituted up to twice in an ideptical or different manner by
formyl, carboxyl, straight-chain or branched acyl, alKkylthio,
al kyl oxyacyl, alkoxy up
to 3 caibon at om; Tegxfesents phe lor pheﬁ}lllﬂ?)ﬁ.(/ﬁﬁﬁ@ﬂr\)lllucﬂ%é %ﬁ%gtu’ﬂedem 9§¢t rgu%&ecyano
trifluoronethyl, or stralght chaln or branched al kyl 5 havi ng up
to 3 carbon atons, which in its turn can be substituted by hydroxyl,

car boxyl , stralgll'dﬁ@Ha‘F?Tn‘HF apd salihed acyl, al koxy or al koxycarbonyl havi ng
in each case up to 3 carbon atons, and/ or are
substituted by a group of the formula - (CO)[err] NR[err]Rerr],

wher ei n 10 The inventiondfiirthermiare aéletes Itthprmessbefor(ﬁmpreparatlon of the compounds of

Rlerr] and Rlerr] are identic r different and deno
strai ght - chai n 8ie general formula ah ) accordmgrtgﬁéﬁggegql% ICB?}'FQ% gRl)f“ng in

each case up to 3 carbon atons, and their isomeric forms and salts.
Especially preferred conpounds of the general fornula (111-1) according to
the 15 ingent [AB] acempbumls of the generaliformula ¢HI-II) Rl err] represents

i m dazol yl, oxazolyl, thiazolyl or -oxadi azolyl, which are optionally
substituted up to twice in an identical oH different manner by

et hoxycar bonyl , phenylasq0r bil met hyl or ethyl, wherein the
al kyl radicals in their turn can b SN (ﬁp_li)ﬁti tuted by hydroxyl,
chl orine, ethoxycarbonyl, oxycarbonyl ne 'hyl |Pr ’ nmet hoxy,
_ o - . _ _
in which

R*2, R*® and R* have the abovementioned meaning,
are reacted with compounds of the general formula (III-III)
D’-CH,-A’ (L1811
10 in which
A’  has the abovementioned meaning
and
D’ represents triflate or halogen, preferably bromine,
in inert solvents, if appropriate in the presence of a base,

15 or



Rlerr] and Rl err] together, in changing the double bond, represent phenyl,

which is optlonally substituted by nitro,
- 58 - A3 represents phenyl or phenylsgpr pyrindyl which i's
substituted by fluorine, and their |sorrers and salts. The
invention furth I Borh preparation of the
conpounds of Pﬂ:ﬂﬁe I; Jéra?%fft(t)l%n%fng&?%?ﬁl% acc rding to the invention,
characterized in that 5 [ A3] compounds of the general forrmula (I11-11)
H [err] in which : Rlerr], Rerr] and R err] have the
abovenenti oned neani ng, are reacted w,th conpounds of the general
formula (111-111) [err] 10 i n whi cBH,-A A3 has t he
abovenenti oned neani ng RY '!l _

o | ‘IN (IM-1V),

R® | iy

. in which
A’, R® and R* have the abovementioned meaning
and

5 L*  represents a radical of the formula -SnR®R¥*R%, ZnR%®, iodine, bromine or

triflate,
wherein

R*, R* and R¥’ are identical or different and denote straight-chain or branched

alkyl having up to 4 carbon atoms
10 and
R*®  denotes halogen,
are reacted with compounds of the general formula (III-V)
R%2-T? II-V),

in which



and D err] represents triflate or hal ogen, preferably brom ne,

in inert solvents, if appropriate in the presence of a base, 15 or
- 59 - [ B3] conpounds of the generalghormula (I11-1V) [err]
L3 : i n which Alerr], Rlerr] and Rlerr] have the abovenentioned
meani ng R*ANd has the aBevEfnbhtioneliGhéARfp S @ radical of the formila
-SnRSS5Rlerr] Rlerr], ZnR58, iodine, bromre or triflate,
wher ei n

and

in the case where L* = SnR55R5l°R5" or ZnR*,
T? represents triflate or represents halogen, preferably bromine,
5 and
in the case where L* = iodine, bromine or triflate,
T represents a radical of the formula SnR¥R*R%", ZnR"* or BR*R%,
wherein

R%, R*, R” and R® have the abovementioned meaning of R%, R%, RY and

10 R* and are identical to or different from these,
and
R* and R¥ are identical or different and denote hydroxyl, aryloxy having 6 to
10 carbon atoms or straight-chain or branched alkyl or alkoxy having in
each case up to 5 carbon atoms, or together form a 5- or 6-membered
15 : carbocyclic ring,

in a palladium-catalysed reaction in inert solvents,

or



Rlerr], Rerr] and Rerr] are |dent|cal or different and denote

strai ght chain or branched al kyl having up to 4 carbon atons
10 and R58 denotes hakgpgen, are reacted with
conmpounds of the general formula (I11-V) [err] i n which

- 60 - R42 has t he abovenenti oned neani ng and

in the case where L[err] = SnRlerr] R err]R57 or ZnR[err], T[err]

represents tr S nt;s gen, preferably br omi ne, 5 and
in the case v&?h% eéaﬁ%%& i ne, % sibrifl ate, Tlerr]
represents a radical of the fornula GnR err]R57 ZnR[err] or
BRerr]Rerr], wherei n

in which
RS  represents straight-chain or branched alkyl having up to 4 carbon atoms,

compounds of the general formula (III-VI)

5 in which
A3, R® and R* have the abovementioned meaning,

are reacted with diazo compounds of the general formula (IH-VII)

62
HJ\H/OR (III-VID),
]

in which
R®  represents straight-chain or branched alkyl having up to 4 carbon atoms,

10 in the presence of copper salts or rhodium salts to give compounds of the general
formula (III-Ia)



R55, Rlerr], R57 and R err] have the abovenenti oned neaning of R err],
Rlerr], Rerr] and 10 Rlerr] and are identical to or
different fromthese, andgz - - R59 and R err]
are identical or different and denote hydroxyl, aryloxy having 6 to

10 carbon atoms or strai -chaigfPor branched al kyl or al koxy having in
each case up to 5 carbon at or together forma 5- or 6-nenbered 15
car bocyclic ring, ifn”a\ pal Igdi um cat al yiﬁﬂk{)eacti on in inert

sol vent s, or I/N. I~ 61 -

[C3] in the case where Rlerr]N= / 61

[err] i n whi chA R[errcf e8r gents straight-chain or branched
~al kyl having up to 4 carbon atons, c ggnpounds of the general formula
(111-v1) in which '

A% R®, R* and R* have the abovementioned meaning,

CH,

. N
: _..</
[D3] in the case where R* = o '

OH

compounds of the general formula (III-VIII)
RH
=
N /—CO-Cl (II1-VIID),

5 in which
A3, R*® and R* have the abovementioned meaning,

are either converted directly by reaction with the compound of the formula (III-IX)
CH,
HN" l II-1XH

Ci Ci



[err] 5 I n which A3, Rerr] and R err] have the abovenenti oned

meani ng, are reacted with diazo conpounds of the general formula
(rrr-vir) [err] i n which Rgsgrr] represents _
strai ght-chain or branched al kyl having up to 4 carbon atons, 10 in the
presence of coppefe §Atdn® NADCALEH NnRAyISytQlidieve conpounds of the general
formula (lI11-1a) ' : - 62 -

[err] i n which A3, R43, Rlerr] and R62 have the abovenenti oned
meani ng, '

into the compounds of the general formula (III-Ib)

R43
R4 N_ ~CHs
_ _
7 | (ITI-Ib).
OAc

N
f

in which
R*, R* and A’ have the abovementioned meaning,

5 and the acetyl group is then split off by the action of potassium hydroxide in methanol,
or

by reaction of the compounds of the general formula (III-VIII) with the compound of
the formula (III-IX), the compounds of the general formula (III-X)

R R

\r—j\ CH, |
rNs 2 ~CO—NH— (I11-X),
A3

in which
10  R®, R* and A® have the abovementioned meaning,

are first prepared,



[err] [D3] in the case where R42 = [err]

CH : corrpounds of the general formula (III-VIII) [err] 5

i n which A3, Rlerr] and Rerr] have thgabovenentioned nmeaning,

?Irlel elI g(?er converted directly by reaction with the conpound of the formula

in the system ,\Q%ge&mr%m?th% fgyp?%‘nd%laﬁee prepared in a further step by Gfte "action of
potassium hydroxide,

and, if appropriate, are converted into the correspdnding alkoxy compounds by an

alkylation by customary methods,

[E3] - compounds of the general formula (III-XI)

43

RX{
- (TI-XT).
N\N/ co-Cl

L

A

.in which
A2, R® and R* have the abovementioned meaning,

by reaction with the compound of the formula (III-XII)

H,N

(I-X10)

HO

10 the compounds of the general formula (III-XIII)

"R R
N HZl y
A3

HO

in which



into the conpounds of the general fornmula (II1-1b)

R43 [err] . in which Rlerr], Rerr] and Alerr] have the

abovenenti oned neani ng, 5 and the acetyd6§roup is then split off by the
action of potassium hydroxide in nethanol, or by reaction of

the conpounds ofA% R® fRIMRY davé tHenaboremention¥d Imdanitigt h t he conpound of

the formula (111-1X), the conpounds of the general forrmula (l111-X)

[err] i n which 10 Rlerr], Rerr] and Alerr] have the

abovenenti oned rgv;eagl[egg,ed, are first prepared,

and are then reacted in the context of a retro-Diels-Alder reaction (cf. J. Org. Chem,

1988, 58, 3387-90),

[F3] compounds of the general formula (III-XIV)

43

- (II-XIV).
N\N/ CO—NH,

[,

A
in which
A, R® and R* have the abovementioned meaning,
are reacted with compounds of the general formula (III-XV)
- 10 . Br-CH,-CO-R® (III-XV),
in which

"R®  denotes straight-chain or branched alkyl or alkoxycarbonyl having in each case

up to 4 carbon atoms,

in inert solvents to give the compounds of the general formula (III-Ic)



- 64 - and the hydr oxynmet hyl conpounds are prepared in a further step

by the action of pot assi um hydr oxi de, and, if appropriate, are
converted into the correspondi ng al koxy cefifpeunds by an al kyl ati on by
cust omary net hods, 5 or [ E3] conpounds of the general fornula
(rer-Xx) [err] in mhich A3, R err] and R err] have the
abovenenti oned neani ng, «react%Gn with the conpound of the formula
(rr-xr) [err] 10 the co f t g#3general fornmula (I11-XI11)

[err] ) ]/ (I-Ic).

rN\N/ .
3

A

in which

A%, R® R* and R® have the abovementioned meaning

(cf. Oxazoles, J. Wiley/New York, 1986, page 11/12),

and, in the case of the esters (R® = CO,-(C,-C,-alkyl), a reduction is carried out by

5 customary methods to give the corresponding hydroxymethyl compounds,

or

[G3] in the case where R¥ = —</ /k

CH,-OH

carboxylic acids of the general formula (III-XVI)

44 43

R Fﬁ
— MI-XVD),
N. ~ H (

[N ¢
3

A

in which
10 A’ R® and R* have the abovementioned meaning,

are first converted with hydrazine hydrate into the compounds of the general formula
1O-XVvIn)



HO in which ' - 65 -

Alerr], Rerr] and R err] have the abovenenti oned neani ng, are

pr epar ed, and are then reacted in thegcontext of a retro-Diels-Al der
reaction (cf. J. Og. Chem 1988, 58, 3387-90), 5 or [ F3]
conpounds of the general fornmula (I111-XV) [err] i n which
A3, R43 and Rerr] have the abovgnenti gped neani ng, are reacted

wi th compounds of the general fR | a RI I'1-XV) 10
Br-CH err]-COR err I11- , —
[ : R I ) (III-XVTI).

rNxN/ CO-NH-NH,
!

in which

A%, R® and R* have the abovementioned meaning,

in a further step, with the compound of the formula (IH-XVIII)
CI-CO-CH,Cl (T-XVII)

5 the compounds of the general formula (III-XIX)

43

R“\f{
"' II-XIX),
rN\N_/ CO-NH-NH-CO-CH,-Cl ( )
. |

A
in which
A%, R® and R* have the abovementioned meaning,
are prepared

then under the action of phosphorus oxytrichloride, cyclization is carried out to give the

10 compounds of the general formula (III-Id)

43

R R
4
?j——( | (I-14).
[N %

A
Cl

in which



i n which R err] denot es straight-chain or branched al kyl or

al koxycarbonyl having in each case up to 4 carbon atons,

in inert solvents to give the conpounds of _ghe general formula (111-1c)

- 66 - [err] i n which - Aerr], R[err], Rlerr] and R err]

have the abovenpngiopedpagg s, J. WIley/New York,
1986, page 11/ )k ag%l% abov eg@g%ngg)ﬁga?lk]g esters (R63 =

CJderr]-(Cferr]-C4-alkyl), a reductlon is carried out by 5 custonary

met hods to give the correspondi nglp hydr oxynet hyl conpounds,
[err] [ c3]and; 3¢ already: deseriedba - H;-OH-substituted gpmpeynds @r%nen@reéma

the general forﬁ@”s@agéléfl ﬂ?évkgrrespondmg -CH,-O-CO-CH;-substituted compounds (cf. Arzn.
Forsch. 45 (1995) 10, 1074-1078),

[H3] in the case where R* represents a radical of the formula

co,R*

~< L.

- wherein

R*  denotes hydrogen or straight-chain or ‘branched alkyl having' up to 4 carbon

10 atoms and

R®  has the scope of meaning of the secondary substituents listed above under the

heterocyclic radical R¥,
compdunds of the general formula (III-XX)

R43 R“
— 64
?\—/ﬁrco-w-l R (II-XX)

N
3
A o R

in which

15 A’ R® R* R* and R® have the abovementioned meaning,



[err] I n which 10 A3, Rerr] and R err] have the abovenenti oned

meani ng, are first converted with hydrazine hydrate into the
conpounds of the general formula (111-¢411)
- 67 - [err] i n which Alerr], R43 and R err] have the

Form a1 1o el g, e ' #ERIEL 1045 nblchl LA 42 RARS Bt Pt N

(111-XIX) triethylamine,
or

3] in the case where R* represents a radical of the formula

O————CH,

O—CH;—(CH,),;

wherein a3 has the abovementioned meaning,

compounds of the general formula (III-XXT)

43 44

R
?’:‘/ﬁ_ cor® (II-XXT)
N

-

A3

R

in which
10 A’, R® and R* have the abovementioned meaning and

R%®  has the abovementioned meaning of R* and is identical to or different from
this,

either are first converted by reduction by customary methods into the compounds of the
general formula (III-XXII) |



[err] in which A3, Rerr] and R err] have the abovenenti oned

meani ng, are prepared then under the action of phosphorus
oxytrichloride, cyclization is carried out 1 give the 10 conmpounds of
the general fornmula (I11-1d) [err] in which
- 68 - Alerr], Rerr] and R err] have the abovenenti oned neani ng,
and, as already descri bed above, the -CH2-OH substituted conpounds are
prepared via the stage of,the correspondi ng - CH2- O CO- CH3- substi tuted
conpounds (cf. Arzn. R Fofsch. 45 (1995) 10, 1074-1078), 5 or
[H3] in the case whe Rlerr] represents a radical of the
formul a [err] rN\ 2 —CH,0H (T-XXI1)
N
AS
in which

A®, R® and R* have the abovementioned meaning,

and the compounds of the general formula (TIII-XXTII)

L 43 44

R R '
?_':/S_ cHO (II-XXIIT)
N

[

A
in which
5 A% R* and R* have the abovementioned meaning,
are then prepared by oxidation, or

the compounds of the general formula (III-XXT) are converted directly by reduction
into the compounds of the general formula (III-XXIII),

and, finally, these are reacted with 1,2- or 1,3-dihydroxy compounds by conventional

10 methods,

or



wherein R err] denot es hydrogen or straight-chain or branched

al kyl having up to 4 carbon 10 atons and R65 has the scope
of neani ng of the secondary substituents Li7gt.ed above under the

het erocyclic radical Rerr], conpounds of the general fornula
(111-XX) [33]  in the case wHe?e R* repfesents i®f fallical of the fofinRi Ch 15

Alerr], R4, Rerr], Rerr] and R err] have the abovenenti oned neani ng,
- - are reacted in the system PPhS/IZsi-i n the presence of a base,

preferably with triethyl am ne, oR [13] in the case
where Rlerr] represents a radical of/NT](e formul a :
O—N
wherein

R¥  has the abovementioned meaning of R% and is identical to or different from

this,

5 either compounds of the general formula (II-XXIV)

43 44

R R _
>=S\ (INI-XXIV)
oM ~co—r"

in which
R* and R* have the abovementioned meaning and
Q represents hydrogen or represents the -CH,-A? radical and

R®  represents halogen or straight-chain or branched alkoxy having up to 4 carbon

10 atoms, preferably chlorine, methoxy or ethoxy,

are reacted with compounds of the general formula (III-XXV)

N—OH

RT— (II1-XXV)

NH,

in which



5 " [err] wherein a3 has the abovenenti oned
meani ng, conpounds of the general formula (I11-XXl) [err]
in which 10 A3, Rlerr] and R err] have-t/Re abovenenti oned neani ng and
Rl err] has t he abovenenti oned neaning of Rlerr] and is identical to or

different fromR®  has the abéVenfentioned mearfthg,her are first converted by
reduction by custonmary nethods into the conpounds of the gener al

formula (111-XXI1) - 70 -
if appropriate in the presence of a base, and, in the case where Q = H, the products are
then reacted with compoundé of the general formula A’-CH,-Br (III-XXVI), in which

A has the abovementioned meaning, or

5 compounds of the general formula (III-XXVII)

(II-XXVII)

in which
A’ R* and R* have the abovementioned mganing
are reacted with compounds of the general formula (III-XXVIII)
RY-CO-R® (-XX VD)
10 in which
R has the abovementioned meaning of R¥ and is identical to or different from this
and

R® has the abovementioned meaning of R*® and is identical to or different from this,

if appropriate in the presence of a base,

15  and, in the case of the radicals -S(0),NR*R* and -S(0),NR*R*" starting from the
unsubstituted compounds of the general formula (III-I), a reaction first with thionyl

chloride and finally with the amine component is carried out,



[err] I n which A3, Rerr] and R err] have the abovenenti oned

meani ng, and the conpounds of the general formula (111-XX1I11)

[err] i n which 5 A3, R43 and R[ er738]- have t he abovenenti oned
meani ng, are then prepared by oxidation, or t he conpounds of
the general forand, i {ppropritdd, thasebsciarnsr listell dhdeg R, \RPYRPe@dfori Sare varibd o
t he conpounds of the gyeral formula (111-XXI11), . and, finally, these
are reacted wi tiftreduced By eustomary yagthods. prefigrablyihy meductiony exidatiem spliting off of
met hods, ptotective groups and/or nucleophilic substitution.

The processes according to the invention described above can be explained by way of

5 example by the following equations:

[A3]

-N, 2 NaH
H N’ 7 / a > N. P /N
- X

PhCH,Br s

B3} ' SnBu,

Nl
N
Pd(PPh,), 4
A
N=

L



- 71 - [3] 1in the case where Rlerr] represents the radical of the

formul a R67 [err] wherei n

Rl err] has t he abovenenti oned neaning of- ®err] and is identical to or
different from this, 5 ei t her compounds of the general
formula (111-XXIV) [err] in which Rlerr] and R err] have
t he abovenenti oned neani ng and Q represents hydrogen or

represents the -CH2{C88 radical an
strai ght-chain or branched al koxy
preferably chlorine, nmethoxy o€

R68 represents hal ogen or
i ng up to 4 carbon 10 at ons,
Xy, arg reacted wth conpounds of

the general formula (11 N [err] - in mhigh
N N
/ . I |
N, © '
CN
_ N
. ' N
Cu(acac), Y/ LiAIH,
—_— _
70
N
—
COOCH, -
Nl
/ N
7 -0
N
-

CH,OH



- 72 - R err] has t he abovenentioned neani ng, if appropriate
in the presence of a base, and, in the case where Q = H, the products are

t hen reacted with conpounds of the general _fygr.nula Al err] - CH2- Br
(I11-XXVl), in which A has the abovenenti oned neaning, or 5
conmpounds of general formula (111-XXVII) [err] in which
A3, R err] and or==h have t he abovenentioned neani pg— - are reacted
wi t h conpounds ofeneral formula (111-XXVIII), err] 10 in which
Rl err] has the abdye#ent id)ned meani ng_of R err] and |dentic6h to or
different fromthi/s +ahdN c NaOAc has t hg aov Irohed nmeani ng

of err] and i g~Nd al to or dillf f er enNMPr om t i Z
Rerr] If; cl . | —_— [h‘le"N
& © 4soc Ph dae

N con
|

MeOH

¢
! N_ CH
N —
r N OL
Ph
OH

[E3]

o H;sz . o
.+
N 2 N_ 2
[N cl N

HO

A Retro-Diels-Alder
195°C

iF3]



if appropriate in the presence of a base, 15  and, in the.case of the
radicals -S(OJ[err]NRerr]Rerr] and -S(O[err].NRerr]Rerr] starting from
t he unsubstituted conpounds of the gejgeral fornmula (111-1), a reaction
first with thionyl chloride and finally with the am ne conponent is
carried out, _ : - 73 - and, if

appropri ate,

the substituents |isted under

Rerr],

Rlerr], R err] and/or

Alerr] are varied

pref erably by

reducti on,

oxi dat i on,

itting off of

introduced by customary met hods,
pr ot ect jx

groups and/ or

The processes acg ng to the invention

descri bed above can be pl @ ned vvay of 5 exa e hy the follow ng
N : : + H,NN 2HeQ A
guat i ons: e r] 4 - [ C3]
[N on W
Ph Bh NHNH,
0
l )j\/cn
cl
POCI,
— [0} O
Cl g/N\N/ )\
i —
oh NH—NH &4
KOH MeOH
_N_ 2 /o\
1
OAc Ph OH
M3
N-OH * CHCC Pyridine _ N—0
N, 2—X HN
N NH, N N=—
CH,
NaH F

‘——-

CH Br
e.g. A-



[err]

10

15

-77 -
' /N—"O
N 2 :
\ L and
F N N=
CH,
CH
N 3
o N-OH  Pyridine —N 7
V/
—N_ # +H N—< N o.—.lN
N
]
N

Suitable solvents here for the individual steps of process [A3] are inert organic solvents
which do not change under the reaction conditions. These include ethers, such as
diethyl ether or tetrahydrofuran, hydrocarbons, such as benzene, xylene, toluene,
hexane, cyclohexane or petroleum fractions, nitromethane, dimethylformamide, acetone,
acetonitrile or hexamethylphosphoric acid triamide. It is also possible to employ
mixtures of the solvents. Tetrahydrofuran, toluéne or dimethylformamide are

particularly preferred.

Bases which can be employed for the process according to the invention are in general
inorganic or organic bases. These include, preferably, alkali metal hydroxides, such as,
for example, sodium hydroxide or potassium hydroxide, alkaline earth metal
hydroxides, such as, for example, barium hydroxide, alkali metal carbonates, such as
sodium carbonate or potassium carbonate, alkaline earth metal carbonates, such as
calcium carbonate, or alkali metal or alkaline earth metal alcoholates, such as sodium
or potassium methanolate, sodium or potassium ethanolate or potassium tert-butylate,
or organic amines (trialkyl-(C,-C¢)amines), such as triethylamine, or heterocyclic
compounds, such as 1,4-diazabicyclo[2.2.2]octané (DABCO), 1,8-diazabicyclo-
[5.4.0Jundec-7-ene (DBU), pyridine, diaminopyridine, N-methylpyrrolidone
methylpiperidine or morpholine. It is also possible to employ as the bases alkali metals,

such as sodium, and hydrides thereof, such as sodium hydride. Sodium carbonate and



[er.r]

10

15

20

25

Ph - 76 - [ G3]
- 78 -

potassium carbonate, triethylamine, sodium hydride and N-methylpyrrolidone are

preferred.

The base is employed in an amount of 1 mol to 5 mol, preferably 1 mol to 3 mol, per

mole of the compound of the general formula (III-II).

The reaction is in general carried out in a temperature range from 0°C to 150°C,
preferably from +20°C to +110°C.

The reaction can be carried out under normal, increased or reduced pressure (for

example 0.5 to 5 bar). It is in general carried out under normal pressure.

Suitable solvents here for process [B3] are inert organic solvents which do not change
under the reaction conditions. These include ethers, such as diethyl ether or
tetrahydrofuran, DME or dioxane, halogenohydrocarbons, such as methylene chloride,
chloroform, carbon tetrachloride, 1,2-dichloroethane, trichloroethane, tetrachloroethane,
1,2-dichloroethane or trichloroethylene, hydrocarbons, such as benzene, xylene, toluene,
hexane, cyclohexane, or petroleum fractions, nitromethane, dimethylformamide,
acetone, acetonitrile or hexamethylphosphoric acid triamide. It is also possible to
employ mixtures of the solvents. Tetrahydrofuran, dimethylformamide, toluene, dioxane

or dimethoxyethane are particularly preferred.

The reaction is in general carried out in a temperature range from 0°C to 150°C,
preferably from +20°C to +110°C.

The reaction can be carried out under normal, increased or reduced pressure (for

example 0.5 to 5 bar). It is in general carried out under normal pressure.

Suitable palladium compounds in the context of the present invention are in general
PdCl,(P(C¢Hs),),, palladium bis-dibenzylideneacetone (Pd(dba),), [1,1'-bis(diphenyl-
phosphino)ferrocenejpalladium(Ill) chloride (Pd(dppf)Cl,) or Pd(P(C.H,),),-
Pd(P(C,Hs),), is preferred.



[err] - 77 -

[err] Suitabl e solvents here for the individual steps of process
[ A3] are inert organic solvents whi ch.gg .not change under the
reaction conditions. These include ethers, such as di et hyl ether or

t et rahydr of ur an, Suitableaoiven@for pfatess FC3]RRO36ME of X SVemkRMidiRBSolvents, benzene
hexane, cycl ohexane or petroleumfractions, nitronethane, . .

di net hyl f or mani deingpatigharly preferregcet onitrile or hexanet hyl phosphoric acid
triamde. It is also possible to enpl oy m xtures of the solvents.
Tetrahydrof uran, toluene or dinethylformam de are particularly

preferred. SuitaBle3fctaMdalts in G tonRxCHMhO HRenficH areRBpRrAGRSSr MBI Chlds©

the invention are in general i norgani ¢ or organi ¢ bases. These ‘
i ncl ude, pref er SMFY asafecaexample, aCuQYir Ciacand, andi®Rh(@Ac), Copper acetylacetonate is

5 preferred.
The salts are employed in catalytic amounts.

The reaction is in general carried out in a temperature range from 0°C to 150°C,
preferably +20°C to +110°C.

The reaction can be carried out under normal, increased or reduced pressure (for

10 example 0.5 to 5 bar). It is in general carried out under normal pressure.

Process [D3] according to the invention is carried out with one of the abovementioned
cyclic amine bases, preferably with N-methylpyrrolidone, in a temperature range from
100°C to 200°C, preferably at 150°C.

Process [E3] according to the invention is carried out in a temperature range from
15 150°C to 210°C, preferably at 195°C.

Process [F3] according to the invention is in general carried out in one of the

abovementioned ethers, preferably in tetrahydrofuran at the reflux temperature.

The reaction of the free methylhydroxy group to give the corresponding methylalkoxy
compounds is carried out by customary methods by alkylation with alkyl halides,
20 preferably alkyl iodides, in the presence of one of the abovementioned bases, preferably

sodium hydride.

The compounds of the general formulae (II-II), (I1I-V), (II-VI), (III-VID), (III-VID),
(III-IX), (II-XT), AO-XID), (I-XIV), (I-XVI) and (II-XVIII) are known per se or can



10 for exanple, sodium hydroxide or potassium hydroxide, alkaline earth
net al hydr oxi des, such as, for exanple, barium hydroxide, alkali

nmet al carbonates, such as sodi um car b8dat e or potassi um carbonat e,

al kaline earth netal carbonates, such as cal ci um carbonate, or alkali
metal or al kal ibg repa‘rembyreﬁabmaﬂycmbmbag es, such as sodium _or

pot assi um net hanol ate, sodiumor potassium ethanol ate or potassium o
tert-butyl ate, or organlc am nes (trial kyI (Cferr]-0C6)amnes), such

as triethylam I

1% by o St Al B W R TR 85 KAHER fo Bom coss and ca b
[5 4. 0] undec- 7- c( BBk)procepyin dhi&h,comiioﬁmmé igéneral formula (II-XXXIX)

N- net hyl pyrroli done met hyl pi peridine or norpholine. It is also-
possible to enpl oy as the bases al kal |, nmetal s, such as sodium and
hydri des thereof, such as sodi um hydr Hde. Sodi um carbonate and

- 78 - pot assi um car bonﬁt«e trg‘et hyl am ne, sodi um hydri de and

N- net hyl pyrrol i done are pre ed‘ ( I_xl%séxgase is enployed in an
anount of 1 nol to 5 nol, preferabl to % er ' nol e of the
conpound of the general for mul a (1 5 The reaction is in
general carried out in a tenperg®lre ranggg¥romO[err]C to 150[err]C,

preferably from+20[err]C to +1 10[err]C. The reaction can be
carried out under nornal, increased or reduced pressure (for exanpl e
0.5 to 5 bar) .S 1IN general carried out under normal pressure.

Sui tabl e solvedﬂ§“W§}e for process [B3] are inert organic solvents which do
not change 10 under the reaction conditions. These include ethers, such
as diethyl ether or t etrahydrof uran, DME or di oxane,

hal ogenohydr oc R*Hand R*shave thes abmicmehtiosedcinkaringle, chl orof orm carbon
tetrachl oride, 1,2-dichloroethane, trichloroethane, tetrachl oroethane,

1, 2-di chl oroet hane or trichl oroethyl ene, hydrocarbons, such as benzene,

xyl ene, toluengnd hexane, cycl ohexane, or petrol eum fractions,

ni t r omet hane, met hyl f or mam de, 15 acetone, acetonitrile or
hexanet hyl phosphoric acid trianide It is also possible to enpl oy

m xtures of the ;sol yvent Tetrah furan i yet formam de, ..ol uepe, .
di oxane oG R Hapbreraetcard Mg of L2 ang Yo iRl orpr aifrérent o,
reaction is in general carried out in a tenperature range fromOC to 150C,

preferably from +20C to +110C.
are reacted with compounds of the general formula (III-V) analogously to the

abovementioned process [B3].

10 The compounds of the general formula (ITII-IV) are known in some cases or, in the case
of the stannyls, are new and can be prepared, for example, by a process in which the
compounds of the general formula (III-IVa)

CH,-A®

I
N (I-TVa).

d

in which



20 The reaction can be carried out under normal, increased or reduced

pressure (for exanple 0.5 to 5 bar). It is in general carried out
under nornal pressure. Sui t abl e pagl adi um conpounds in the context
of the present invention are in general PdC [err] (P(C6H5) 3) 2,

pal | adi um bi sRH, Ré¢hand Al aawathetabbeerméidionfdimehningl, 1' - bi s(di phenyl -

phosphi no)ferrocene] pal l adiun(11) chloride (Pd(dppf)C|[err]) or
Pd(P(C6H err])3)4. 25 Pd(P(C6H err])3)4 is preferred.

- 79 - nd Sui tabl e solvents for process [C3] are sone of the
abovenent i one sol vents, benzene being particularly preferred.
Suitable netal salts in the context of the invention are copper salts or
rhodiun(l1) salts, such as, for exar‘r?l e, CuOrf, Cu(acac)2 and
Rh(OAc) [err] EBbppefersesents|teflate o balogen, prefsrably jndimeer r ed. The
salts are enployed in catal ytic anmounts. The reaction is in
general carried out in a tenperature range fromO[err]C to 150[err]C,
preferably +2@fecreadtéd with‘cohidhfdy $fGhe general fomuﬂ@mxyi on can be carried
out under nornmal, increased or reduce&f pressure (for 10 exanple 0.5 to 5
bar). It is in general carried out under normal pressure. Process

[ D3] accokding to the i sdsBw7y S carried out ne of the
5 gﬁc’rﬁ{‘lkﬁﬁ‘s gﬁé .

abovenent i oned c c an e bases, pref y Wi th

N-net hyl pyrrolidone, in a tenperature range from’ 100[err]C to :
200[err] C, preferably at 150[err]C Process [E3] according to the
i nvention is ¥AEtikd out in a tenperature range from 15 150[err]C to
210[err]C, preferably at 195[err]C Process [F3] according to the
invention is in general carried out in one of the abovenenti oned

et hers, pref eREYRY® and RE¥thasdé yietr sHovementiinet igeanftfgl ux t enper at ure.
under palladium catalysis as described above.

The compounds of the general formulae (III-IVa) and (III-XXX) are known or can be
10 prepared by customary methods.

The compounds of the general formulae (III-X), (II-XIII), (II-XVII) and (III-XIX) are

new in some cases and can be prepared, for example, as described above.

Process [H3] proceeds by customary methods in the context of the invention, in
particular in accordance with the descriptions from the publications P. Wipf, CP.
15 Miller, J. Org. Chem. 1993, 58, 3604, C.S. Moody et al., Synlett 1966, page 825.

The compounds of the general formula (III-XX) are known in some cases or can be
prepared from the corresponding amides by reaction with o-diazo-B-keto esters under

rthodium salt catalysis (in this context, cf. C.J. Moody et al., Synlett 1996, 825).

Process [I3] is carried out by the customary methods for the preparation of acetals. The

20 reduction steps are described in detail below.



The reaction of
nmet hyl al koxy
al kylation with

the free nethyl hydroxy group to give the correspondi ng
conpounds is carried out by customary nethods by
al kyl halides, 20 preferagdy al kyl iodides, in the

presence of one of the abovenenti oned bases, preferably ~ sodium
hydri de. ABO B dﬁe%fenéralef&ﬁmeatmtxxmyl -xxn) ~ahdl | (EE-XCXOT)- Mk,
(rer-vey, (rrn- II) LTT-VITT) (rer-rxy, (II é (HEr-xi
(L11-XIV), (111 ko imseme |casesmare pewirag akspevias.(2d cza then be prepared as escribed
- 80 - be repared by customary nethods. The conpounds of the
~general formula ??‘M 1) are known in sonme cases and can be prepared

by a process in
+H  [err]
meani ng

S identica% to
of the general
process [ B3].

10

15

whi ch conpounds of the general formula (I11-XXXl X)
i n which 5 Rlerr] and Rl err] have the abovenentioned

Bratess [I3] is dagried ontsanalogoushy Ve therpubbinatipnseta (thigg ad HJePhirieahd

il HRRL 09738 158 . s i S8S328, 31, cormeuncs

The compounds of the general formulae (III-XXIV) and (III-XXV) are known in some

cases or can be prepared by customary methods.

The compounds of the general formula (II-XXVI) are known in some cases or are
new, and can then be prepared from the corresponding cyano-substituted compounds
and hydroxylamine hydrochloride. If appropriate, a base, preferably sodium

methanolate in methanol, can be added for this reaction.

The compounds of the general formula (III-XXVII) are known per se or can be

prepared by customary methods.

Processes [H3] to [J3] in general proceed in a temperature range from 0°C up to the

particular reflux temperature under normal pressure.

The reductions are in general carried out with reducing agents, preferably with those

which are suitable for reduction of carbonyl to hydroxy compounds. A particularly

_ suitable reduction here is reduction with metal hydrides or complex metal hydrides in

“inert solvents, if appropriate in the presence of a trialkylborane. The reduction is

20

25

preferably carried out with complex metal hydrides, such as, for example, lithium
boranate, sodium boranate, potassium boranate, zinc boranate, lithium trialkylhydrido-
boranate, diisobutylaluminium hydride or lithium aluminium hydride. The reduction is
especially preferably carried out with diisobutylaluminium hydride and sodium
borohydride.

The reducing agent is in general employed in an amount of 1 mol to 6 mol, preferably



10 The conpounds of the general formula (Il11-1V) are known in sone cases
or, in the case of the stannyls, are new and can be prepared, for
exanpl e, by a process in which the con@bunds of the general formula
(rrr-1va) [err] . i n which _ _

- 81 - 1 Rfielrto]4 miR,erer made df Afecconjpduailetd beredocsd ment i oned neani ng,
and L[err] represents triflate or hal ogen, preferably iodine,
are reacted with conpounds of the general fornula (II1-XXX)

5
SnRlerr] R err hernl . st ~ erei Bno
(R[erR£] , Rerr] kgélgé%%lbﬁa@eg?%gﬂ a%gseeer%nlfl i %(r%%ljﬂi) Heant ﬁ%nge from 78\6@n£§’e?§0 C
pal | adi um cat apseférablydraie s8I &xl 0%Boinethe case of DIBANE 0CCpsUn démpsratuRein the

= L1 - are_known or can be 10 r epar ed
g)e;nglrjglt o];n(;: )r/ru @%ﬁ%@aﬂﬁf&%@&aﬁy preferably at -78°C, in each case depending on ﬁxe cFljloice

5 of reducing agent and solvents.

The reduction in general proceeds under normal pressure, but it is also possible to carry

it out under increased or reduced pressure.

The protective group is in general split off in one of the abovementioned alcohols
and/or tetrahydrofuran or acetone, preferably methanol/tetrahydrofuran, in the presence
10 of hydrochloric acid or trifluoroacetic acid or toluenesulphonic acid in a temperature

range from 0°C to 70°C, preferably at room temperature under normal pressure.

In the case where the radicals of the formulae -S(0),NR*R*! and -S(0),NR¥R*" are
present, the corresponding unsubstituted .compounds are first reacted with thionyl
chloride. The reaction with the amines in one of the abovemenﬁoned ethers, preferably
15 dioxane, is carried out in a further step. In the case where c3 = 2, oxidation by
customary methods is subsequently carried out. The reactions are carried out in a

temperatﬁre range from 0°C to 70°C under normal pressure.

Compounds according to the invention according to embodiment III in which R%

represents an oxazolyl radical of the formula (III-XXVIII)

N

\(/ Y
X / (L1-XXVII)
CH,Z |

20 wherein Y and Z have the meaning given below can preferably be prepared by the new
process described below, which can be used generally for the preparation of oxazolyl

compounds of this type.



The conpounds of the general fornulae (111-X), (I11-X11), (111-XVIl) and

(I11-XIX) are new i n sone cases and can be prepared, for exanple, as
descri bed above. Process [H3] procegds by customary nethods in the
context of the invention, in particular in accordance with the

descriptions froffel iieity thHudtfufihémidre YWiktes t672 prbeess foMthd Bfeparhtio ot oxa261§1
1993, 58, 3604, C.S. Mody et al., Synlett 1966, page 825. The

conmpounds of t hecotppounds off the igenheral formul(IIHKEDnown i n sone cases or can be
prepared fromthe correspondi ng am des by reaction wth a-diazo-[err]-keto
esters under rhodiumsalt catalysis (in this context, cf. C.J. Mody
et al., Synlett 1996, 825). X N Progess [13] is carried out by the

custonmary nethods for the prepar\d«on acetals. The 20 reducti on steps
are described in detail bel ow / (II-XXIX)
- 82 - The compounds of thgeheral formulae (111-XX1), (I11-XX1)
and (I11-XXI'11) are known in son€H,e&es or are new as a species, and
can then be prepared as descri bed above. Process [13] is
carried out analogously to the publications S. Chimand HJ. Shirie, J. 5
Het erocycl . Cherp Wiglp, 26, 125 and J. Med. Chem 1990, 33, 113.

The conpounds of the general fornulae (I111-XXIV) and (I11-XXV) are known in
some cases or can be prepared by customary nethods. The
conpounds of theX gadey ate {dentitdl dr(différe®Md cai fepheiemnoptionaly BulsBaRed aliplkie,
new, and can then be prepared fromthe correspondi ng cyano-substitut gadp )
conpounds 1@ and hydflealjphaticnarsliphatien aspmafic and g}@ﬁ#@ﬂ)’ﬂll@lt mdicalsp ainsluding
pref erably sodi um = b £ hj
reaction. Thé atél(r)ﬂrr%%{}ﬁ S %Fc%t#e]arg@%ggarh%k?%@% -ﬁ-&%&?&%@rﬂé 5+d3°als’
known per se or can be prepared by customary nethods.

carboxyl, acyl, alkoxy, alkoxycarbonyl or cyano or can represent hydrogen,
wherein the aromatic and heterocyclic radicals can be substituted by one or

more substituents which are chosen from the group which consists of:

10 halogen, formyl, acyl, carboxyl, hydroxyl, alkoxy, aroxy, acyloxy, optionally
alkyl-substituted amino, acylamino, aminocarbonyl, alkoxycarbonyl, nitro,

cyano, phenyl and

alkyl, which can be substituted by one or more substituents which are chosen

from the group which consists of:
15 halogen; hydroxyl, amino, carboxyl, acyl, alkoxy, alkoxycarbonyl

and heterocyclyl and phenyl, which can be substituted by one or more

substituents chosen from:

amino, mercaptyl, hydroxyl, formyl, carboxyl, acyl, alkylthio,
alkyloxyacyl, alkoxy, alkoxycarbonyl, nitro, cyano,

20 trifluoromethyl, azido, halogen, phenyl and alkyl which is



Processes [H3] to [J3] in general proceed in a tenperature range from
O[err]C up to the 15 particul ar reflux tenperature under normal pressure.
The reductions are in general carried out.ggth reducing agents, preferably

wi th those which are suitable for- reduction of carbonyl to hydroxy
conpounds. A particularly  optiofally! sbs@rufe@dby tHyaPoxyE CarbSkyl,ealM! thBxW&rh
metal hydrides or conplex net aI hydri des in inert sol'vents, if

appropriate in the presence ekosydarhamyky| bor ane. The reduction is 20
preferably carried out with conplex netal hydrides, such as, for exanple,

l'ithium boranate, sodi um boranate, potassium boranate, zinc boranate,
lithiumtrial kyl hygid dgherein _the RARpIRIFR! Rycldhlisiet Xﬂcﬁ'a‘r‘aﬂ]ﬁﬁhﬁ@n 1did41s d€anO'be
l'ithium alum nium hydride. The reduction is especially preferably

carried out with dsubstinedbyoumoringre smyatrtumss whithsavel chosen from thegraipywhictie.

r2n5)l prT2$ g; :gr;l N9c5t 1esrt]st ofl ?luormg?lnﬁrro?clyl am%xg,y aergx)'r, ac%xy n?klyq-sugstltuteggrrgt 9 6

1 mol to 4 nmol, pejcylihimofhmindRabeRHLMRELydafbdng] ARFAGEd. The
reduction in general proceeds in a tenperature range from 78[err]Cto

+50[ err] C, preferably from - 78[err]Cto O[err]C, in the case of

DI BAH, Of[err]&,..r t ature i.n case of NaBH4, parti cul arly
preferably at E-‘?ﬁﬁ%??]feémﬁi. e2CR wclggléc%bs&aﬁ ng on the choice 5 of
reduci ng agent and sol vents. The reduction in general proceeds
under normal pressure, but it is also possible to carry it out under

i ncreased or reducBydrerys sﬂlk@‘y, optionally afid- p#rxd{@chnlosergmﬁxaptuteﬂ iarylafkoxy. al
lit off
f gtlrahgdr o:‘ Urggeo%%tu}{%llﬁg er %ﬁgeﬁgﬁgﬁgﬁ yRrY a%oy’ag’gé 3élﬁxy’i ky[lﬁno,

presencel100  of hyphimny@lkyc- mvaf logenishibstivited aflthéo, Adcglifido or a group of

t ol uenesul phonic acid in a te rature range fromO[err]C to

70[err] C, preferabthg f; Qﬂ“\ﬂédm'%ﬁ?ébrature under normal pressure. I'n
the case where the radicals of the forrrul ae -S(Oferr]NRerr]Rerr] and
-S(O[err]NRlerr]Rerr] are sent, the correspondi ng unsubstituted
conpounds are first reacted wt i o chloride. The reaction with
the amines in one of the aboverrentl et hers, pref GIRKXX)15 di oxane, is

carried out in a further steg_.s he tase where c3 = 2, oxidation by
-5-S-CH/ .

in which Y and X have the abovementioned meaning,

characterized in that amides of the formula (III-XXXI)
X MY
\[Or S Hal (1I1-XXXT)
Hal
in which Y and X have the abovementioned meaning and Hal represents chlorine or

15 bromine, are reacted with compounds of the formula M1*Z or M2*(Z'),, in which M1

is an alkali metal, M2 is an alkaline earth metal and Z is as defined above.



customary net hods is subsequently carried out. The reactions are carried

out in a tenperature range fromO[err]C to 70[err]C under nornal
pressure. Conmpounds according to. ghe invention according to :
enbodiment 111 in which Rerr] represents an oxazolyl radical of the
formula (111 - XX¥éspkot of concret[e%(ﬁxhpleggvhlch Wlﬁ kie %o@@ﬁe@m'ﬁ@ﬂ?oﬁ Jﬂg e@

gi ven bel ow can preferably prepared by the new rocess escrl

bel ow, which é&rﬁhq;*esmedre@@nmeaislmadeoto theecopresgranditgj msamflgsonaﬁml godplananons
conpounds of

t
84 - T ZU e?'n\t'/)é 08 the Forpqupds RE pmbpdiment I of the,present dpveation.or ¢ he
preparation of oxazolyl conpounds of the general formula (I11-XXlX)
(- XXl X) [Ierr i n which X and Y are identical or
different andltah Hf@fpﬂ'@% @mbodpmmunaf ItIyls sprosess lot(mmsll cqhpaunds of5 the present

cycl oal i pkati aro and het er adi cal s, |nclud|ng
s gt ur at egg u ngl}i“teﬁ*r’lgé gﬁwﬁ}ch;)% ovﬁ SEBY3 pf)ao(xﬁm)oﬁol ycycl i

radi cal s, carboxyl, acyl, al koxy, al koxycarbonyl or cyano or
can represent hydrogen, erein tge aromatic and heterocyclic
radi cal s can be substituted by one or nore substituents which
are chosen fromthe group which consi st

wherein R*, R* and A® are as defined above and Y is alkyl or optionally alkyl- or
halogen-substituted phenyl,

are prepared.

Examples which may be mentioned of oxazoles which are obtained by the preparation
10 process are: 2,4-dimethyl-5-methoxymethyl-oxazole, 2-ethyl-5 -methoxymethyl-oxazole,
2-isopropyl-4-ethyl-5-ethoxymethyl-oxazole, 2-cyclopropyl-4-hexyl-5-isopropoxy-
methyl-oxazole, 2-phenyl-4-methyl-5-methoxymethyl-oxazole, 2-(m-trifluoromethyl-
phenyl)-4-methyl-4-butoxymethyl-oxazole, 4-methyl-5-methoxymethyl-2-(m-triflnoro-
phenyl)-oxazole, 2-phenyl-4-methyl-5-phenoxymethyl-oxazole, 2-(2-chloro-6-
15 fluorophenyl)-4-methyl-5-p-tert-butylphenoxymethyl-oxazole, 2,4-dimethyl-5-acetoxy-
methyl-oxazole, 2,4-dimethyl-5-(3-heptylcarbonyloxy)methyl-oxazole, 2-pheny1-4—
methyl-5-acetoxymethyl-oxazole, 2-(1-benzylindazol-3-yl)-5-hydroxymethyl-4-methyl-
oxazole, 5-acetoxymethyl-2-(1-benzylindazol-3-yl)-4-methyl-oxazole, 2-(1-benzyl-
indazol-3-yl)-5-methoxymethyl-4-methyl-oxazole, 2-[1-(2-fluorobenzyl)indazol-3-y1]-
20 S-hydroxymethyl-4—methy1-oxazoie, 2—[1-(2—fluorobeniyl)—indazol-3-yl]-5-methoxy-
methyl-4-methyl-oxazole, 2-[1 -(2-fluorobenzyl)indazol-3-yl1]-4-methyl-5-(N-
phthalimidomethyl)-oxazole, 4-ethyl-2-[1-(2-fluorobenzyl)-indazol-3-yl]-5-hydroxy-
methyl-oxazole, 2-phenyl-4-ethyl-5-benzoyloxymethyl-oxazole, 2-phenyl-4-methyl-5-



10 hal ogen, fornyl, acyl, carboxyl, hydroxyl, al koxy, aroxy,

acyl oxy, optionally al kyl -substituted am no, acyl am no,

am nocar bonyl , al koxycarbonyl, nitro, -87- cyano, phenyl and

al kyl, which can be substituted by one or nore substituents which are
chosen methylmer¥ptdnidh fcﬁdd?ol%nﬂpz ﬁﬁé?r';'!-airﬁe 1-oxazd1o5- gl)methyl] disulphide
hal ogen, hydroxyl,”™ am no, car , acy oxy, al koxycarbo

and het erocycl yalndaaamqnubﬁynqthm-Nkplttbailrmdomatbst-bxambd by one or nore
substituents chosen from am no, mercaptyl,

hydroxyl, fornyl,. carboxyl, acyl, alkylthio,

al kyl oxyacyl, 'ﬁieleRSlz'ess aéédfﬂ’ihgftértﬁé)ﬂﬂhntlmﬂfdrrtﬁe pre‘ﬁ%ﬁ%ﬂ@n of the oxazole compounds

trlfluoronethyl azi do, hal ogén, phenyl and al which is

- 85 - . is carried out, for exampbt, |b(yn'.aprqpewi@sw tcbtguidbg/ ateyr¢acied,| accordmg to
onyl ,

gﬁ{jb%glr él ?C equ?tfod‘né')’l ‘(‘,“th 89‘@?8%45%&]?? £°f5w&a M’l’?] ‘Hwﬁﬁfadl cal s can be

substituted by one or nore substituents which are chosen fromthe group

which 5 consiﬁés of : flgprlne hydr oxyl , al koxy, aroxy, acyl oxy,
al kyl -substituted am 3 acyl am no, am nocar bonyl,

al koxycar bonyl and acyl, X Ychosen from the group mhlch consi sts
of : hydr oxyl , al foxy, optlogélly al kyl - and/ or

hal ogen-substituted aryl al kox CH— optj ?Eﬁ.lit Mﬁy.kp and/ or

hal ogen-substi tuted aroxy, aroyloxy, adyhgxy, hi'o

optionally al kyl- and/or hal ogen-substituted arylthio, diacylimdo or a
group of the formula (I11-XXX)

x\(/N Y |
OI + 2 M1Hal or M2Hal, + ZH

CH,-Z

M1 in the coinpound MI1*Z is an alkali metal chosen from, for example, lithium (Li),
sodium (Na) or potassium (K), preferably sodium or potassium. Examplés which may
be mentioned of compounds of the formula MI*Z are alcoholates, such as Na
methylate, Na butylate or K tert-butylate, phenolates, such as Na phenolate and Na
10 4-tert-butyl-phenolate, carboxylic acid salts, such as Na acetate or K acetate, Li
butyrate, Na benzoate and Na 2,6-difluorobenzoate, phthalimide salts, such as K
phthalimides and Na phthalimides, hydroxides,. such as KOH, NaOH and LiOH,
mercaptides, such as the sodium salts of methylmercaptan or thiophenol, and Na,S,,

which leads to the disulphide of the formula

Y

N—ﬁ\
X/Q CH;S—

0O
L—. -2

15 M2 in the compound M2%*(Z), is an alkaline earth metal chosen from, for example,



[err] : in which Y and X have the abovenenti oned neani ng,
characterized in that am des of the formula (111-XXXl) [err]
in which Y and X have the abovenentioned negging and Hal represents
chl orine or 15 bronmine, are reacted with conpounds of the fornula

M{[err]Z or M[gHL %ﬂe@@nﬂgﬂﬁlcm’n{‘ which M is an alkali netal, M2 is an
al kal i ne earth al an I's as defined above.
- 86 - In respect of concrete exanpl es mhich contain the above

definitions of ,hesubstltu in their referengé

t he correspondi Fﬁ?&‘ﬁ‘?’hﬁ%’q ng F%tth)éBY%{WQf'l‘Br?gw ane W‘{:}’f FERUR e‘sé’ﬁ" é’m
cormpounds of enpOIERR! al tdmrathRS bR Skt Q@"‘@ % 1290°C. Sultable sollvgnt'él are polar
preferred enbodi nent of this process, oxazolyl conpounds of presen 5
i nvention i n wheahpoinis, ts$uehabasy e fgrenexahpleor duhelhjlfdﬂname,() dlmethylacetamlde
[err]

to

5 N-methylpyrrolidone, | N-methyl-e-caprolactam and dimethyl sulphoxide, and
compounds of the formula Z-H are furthermore also possible as solvents, for example
the reaction of the amides with Na methylate can be carried out successfully in
methanol. Addition of basic auxiliaries, such as, for example, K,CO, or Cs,CO;, may
be advantageous. The resulting oxazoles are isolated, after removal of insoluble salts

10 by filtration and, if appropriate, removal of solvents by distillation, by extraction of the
oxazoles with suitable solvents, such as, for example, hydrocarbons, such as
cyclohexane or toluene, or chlorohydrocarbons, such as, for example, methylene
chloride or chlorobenzene, or esters, such as ethyl acetate or ethers, from the crude
product, to which water has been added to remove water-soluble products. The crude

15 product can be purified by customary processes, such as, for example, distillation.or

crystallization or by chromatography.

The amides as starting compounds are obtained by known processes, for example

starting from compounds of the formula a, b or c.

a: Hal = C] or Br; L' = NH,

/
b: Hal = Cl or Br; L' = OH

Hal ' c: Hal=Cl or Br; L' = Cl or Br

20 Starting from amines of the formula a, amines of the formula (XXXI) are obtained in
a known manner by reaction with corresponding acylating agents, such as, for example,

acid halides, esters or acids.

Starting from compounds of the formula b or ¢, amides are obtained in a known



wher ein R[érr] , Rlerr] and A3 are as defined above and Y is al kyl or
optionally al kyl- or hal ogen- substituted phenyl, are

pr epar ed. Exanpl es which may be negpioned of oxazol es which are
obtai ned by the preparation 10 process are:

2, 4-di met hyl - 5- pet ho %ﬁ&%h'ﬂﬁﬁﬁﬁ ifes irf tHfel Prédence BESHSHY yl - oxazol e,
2-1sopropyl - 4-et her:- )56-¥et hoxymet y%oiézo@e‘?} sence BFS S

2-cycl opropyl - 4- hexyl - 5-i sopr opoxy-. met hyl - oxazol e,

2-ph | - 4- net hyl -5- net ho t hyl -oxazaol e, 2-(mtr.ifl uoronethyl -

phgngrgl- 4- et h#gﬁéﬁﬁ&pﬁ;@ﬂ%aﬁgﬁ the Qg;znél? aare ac(cessgble, for example, b)}/' hydrolysis under
4-met hyl - 5- met hxy WBh&kbas ol lahdiddsY tfich btf@l%&r& | 9 i
2- phenyl - 4- net hyl - 5- p(ﬂen%xymet h{ﬂl-égi(azo? e,are ‘z’ - ch?‘o% g@é%lﬂggnner by a Ritter
f 1 uor ophenyl ) - 4reactionyfrofs- gikyk halidestor| gilyd atcoholst &fy theofoanolach and c. Finally, such
2, 4-di et hyl - 5- acet oxy- nmet hyl - oxazol e, - L .

54 di ot hod - 5. SRR, plsa oo RS i Ak Biclspptilic subsHiiip. with, for example,
met hyl - 5-acet Oxgmﬁ‘élm{'h- SHRZRSR th ding allyl halid i

2- (1- benzyl i ndazore BN Yoo o e Soresponding allyl hajides of the formula ¢ via the stage of
5- acet oxynet hyl the cofredpendingisnbistated Phihalimddeswmintl shbsegaentiselvolydis( 1- benzyl -
ndazol - 3-yl) - 5- net hoxynet hyl - 4- net hyl - oxazol e, _
1-(2-fluorobenzyl)indazol -3-yl]- 20 5- hydr oxymet hyl - 4- met hyl - oxazol e,

I nd
2-[
2 E 1- (2- 1 uor ohesmyburds MHIEE ¥ordmyd b-ars FERHIN M¥cessible according to equation (b) and (c)
[

met hyl - 4- net hyl - oxazol e,

2-[ 1- ( 2- f | uor obiartwyl rpactibazstdps Frorh [simplastamjng fateNals in a known manner:

pht hal i m donet hyl ) - oxazol e,

4-ethyl -2-[1-(2-fluorobenzyl)-indazol - 3-yl]-5- hydr OXY < ital

met hyl - oxazol e, 2- phdPlyY-CoHat i) = CHahe m7 oy o XFiPetthfiialhoxaz ot eY-CO-CH=CHal_

2- phenyl - 4- net hyl - 5- " - 87 -
met hyl mer capt onet hyl - gxa o] s|!f “phenyl s 4= et hyl - oxazol - 5-yl) met hyl |
di sul phi de and éBEﬁéﬁﬁaﬂg t hyl - S@I\g‘lf)%q%gﬁ*gm donet hyl - oxazol e.

The process according to the invention for the preparation of the oxazole

conmpounds 19 CSmpétiids Bf tHeUormilla'c 2 8btRined iP¥ kAowh BfafAér, fo? e%hfi& by Hddfton,

are reacted, according to 5 equation (a), with conpounds of the formula
ML[err]Z or M[igitia}edZhy &nee Jradicals, of carbon tetracklepide or tetrabromide onto corresponding\
Y olefinic compounds and subsequent elimination of hydrogen halide in accordance with

equation (d):

(d) Y-CH=CH,+CHal, ———= Y-CH-CH,CHal, Y-CH-CH=CHal.

HHal
Hal Hal

The invention moreover relates to the combination of the compounds of the general

15 formulae (III-I)/(ITI-Ia) according to the invention with organic nitrates and NO donors.

Organic nitrates and NO donors in the context of the invention are in general
substances which display their therapeutic action via the liberation of NO or NO
species. Sodium nitroprusside (SNP), nitroglycerol, isosorbide dinitrate, isosorbide

mononitrate, molsidomine and SIN-1 are preferred.

20  The invention also relates to the combination with compounds which inhibit the



[err] ML in the conmpound Ml[err]Z is an alkali netal chosen from

for exanple, lithium(Li), sodi um (Na) or potassium (K), preferably
sodi um or potassi um Exanpl es whi ch nmay -ope nmentioned of corrpounds of
the formula ML[err]Z are al cohol ates, such as Na nmet hyl at e,

butylate or Kt ejrbakagivil ot @ clmﬂgﬁﬁio@fn@smoﬁmsﬁﬁ%@%'m&& aRd l&lapa#?cunar

4-tert-butyl - phenol at e, car oxylic acid salts, such acet ate
acetate, Li inhibitorsaofephasphdtiesterases b2l ahd 2, ribmbnblatmc Glocordingt , Beavo and

ht hal d I d
hvaroxi des. sucieitniss (R Ties 17peets 15013 2he apbnbel B coppnsings pconding
sodium sal ts of tﬂ?ﬁé%k'&ﬁfoﬁqpb@t@n@dte& Bicﬂiﬂ@ﬁ@ﬁ}ed pﬂaﬁnz{ﬂa@?clal effect intiédséd by Afdse

to the disul phide of the fornhula e conmpound
M[err] (Z)2 3 s dnhibitaesl i ne earth netal chosen from for exarrpl e,

- 88 - magnesi um or cal ci um The reaction according to the

I nvention in accordance with equation (a) is carried out - I n solvents
at tenperatures THeQ!BniH@ﬂHHs she r'géﬂé;alttgrrg@l% -1 feII- 'écé&]dﬁlglgl tH€ Hven@éshow
pol ar conpounds, such as, for exanple, dinmethylforma

di met hyl acet ami &, unfgreseeablemlugul@pharmapdggxgal actiontspedtruner r | - capr ol act am
and di nmethyl sul phoxi de, and conpounds of the fornmula Z-H are
furthernore al so possible as solvents, for exanple t he reaction of

the am des w th TR doipgoxhad 6f e eh&apﬁfrﬁiuﬂié (M)/ﬁH%?ﬁ&fo‘rﬂlhg td the invention lead
net hanol . Addition of basic auxiliaries, such as, for exa

Klerr] O err] orto@syessel relesation/inhibitien afl\platelaty eggrsgatimeambmj at Towgring af djlemi

are isol at af t e insoluble salts tratjon and
aporopri at et?  orfSTaeo R Y8l o8 o bR ifpritit T itobiy Hlood Ry, Pt Behiy tF piediated
oxazol es with suiii diree Stithwianés of %unmleaguaﬁme QyekFd and din@aedIRPSincieliseNin
as cycl ohexane or toluene, or chlorohydrocarbons, such as, for

exanpl e, net hyl &&MP. Furthegmprss theecomposndoacspeding fcthe dnvession irtensifycthe astion of
ethyl acetate or ugétlﬂ% ?whlcrhOWc}ere the %eﬁle level, such as, for example, EDRF (endothelium

derived relaxing factor), NO donors, protoporphyrin IX, arachidonic acid or

15 phenylhydrazine derivatives.

They can therefore be employed in medicaments for treatment of cardiovascular
diseases, such as, for example, for treatment of high blood pressure and cardiac
insufficiency, stable and unstable angina pectoris and peripheral and cardiac vascular
diseases and of arrhythmias, for treatment of thromboembolic diseases and ischaemias,
20 such as myocardial infarction, cerebral stroke, transitory and ischaemic attacks and
peripheral circulatory disturbances, for preventing restenoses, such as after thrombolysis
treatment, percutaneous transluminal angioplasties (PTA), percutaneous transluminal
coronary angioplasties (PTCA) and bypass, and for treatment of arteriosclerosis and
diseases of the urogenital systein, such as, for example, prostate hypertrophy, erectile

25 dysfunction and incontinence.

The following investigations were carried out to determine the cardiovascular actions:
the influence on guanylate cyclase-dependent cGMP formation with and without an NO

donor was tested in investigations in vitro on cells of vascular origin. The anti-



product, to which water has been added to renove water-sol ubl e products.
The crude 15 product can be purified by customary processes, such as,
for exanple, distillation or crystalgdj zati on or by chronat ography.
The ami des as starting conpounds are obtained by known processes, for

exanpl e : | -

Forr] - 20 et R A Rstted Oif i blaitich enfarcith oqlsgeny
(XXX1') are ob¥The rvessel-relaxing actionk waswdetzemined dwy rabbit cloktion ringd preconteasqowithng

acyl ating agents, .such , for example, . acid, hal jdes, esters or
aci ds. pﬁ“é‘cyéquf‘ﬂﬁ o?ﬂtﬁ)%ﬂ?ﬁ?gg‘ﬂg agiion Was fnyeptigated,on anaesthgtizeddatsqr o
obtained in a known - 89 -
manner by reaction with nitrites in the presence of strong aci ds.
Ani des cor r esftimilationtof splublef guanylate cyclase imprinmey bdethdial cdlsanpl e, by
hydr ol ysi s under acid conditions from am des, -which are obtained in a
known manner by a Ritter reaction from al kyl halides or allyl
al cohol s §f t PAnaAY BhomheNaPBlsCwerk i A f 2Bt G
obtained via all I?{%irc nucl eophisl iec gubst?trﬁg% ail/vl taﬁby?(%aﬂgégnp e?(l)ﬁ;a%epa%e
pht hal i m de ssolutsorf. /'Bre célts were dhwpocultured anh |ay culbat i dediumf uhtilecénfluente wasvi a
the stage of e cotrespondi nq, substituted .phthalimdes and
subsequent som‘é}fefs%g.r theinves _g%%gﬂﬁ(fgﬁ%f‘”%é‘%ﬁ‘ftﬁ % PSsag10ey Eowe 1y cell
accessi bl e acggié Nglafe® Al 3abAMufdd) vRAF dofifluence wab NrehdMed! ORF skiftfiAL SRS
fromsinple starting materials in a known manner:

endothelial guanylate cyclase, the culture medium was suctioned off and the cells were

10 washed once with Ringer’s solution and incubated in stimulation buffer with or without
NO donor (sodium nitroprusside, SNP, 1 uM). Thereafter, the test substances (final
concentration 1 pnM) were pipetted onto the cells. At the end of the 10-minute
incubation period, the buffer solution was suctioned off and the cells were lysed at
-20°C  for 16 hours. The intracellular cGMP was then determined

15 radioimmunologically.

Table A

" Example No. % increase in cGMP
m-71 315
m-73 >1000

20 I-74 114

HO1-75 >1000
I1-76 397
I1-77 >1000
III-78 | 223 II




[err] 10 Compounds of the fornula c are obtained in a known nmanner,
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II1-93 271

Vessel-relaxing action in vitro

10 Rings 1.5 mm wide of an aorta isolated from a rabbit are introduced individually,
under pretension, in 5 ml organ baths with Krebs-Henseleit solution warmed to 37°C
and gassed with carbogen. The contraction force is amplified and digitalized and
recorded in parallel on a line recorder. To generate a contraction, phenylephrine is
added cumulatively to the bath in an increasing concentration.

15

After several control cycles, the substance to be investigated is investigated in each
further pass in each case in an increasing dosage, and a comparison is made with the
level of the contraction achieved in the last preliminary pass. The concentration
necessary to reduce the level of the control value by 50% (ICs) is calculated from

this. The standard application volume is 5 pl.



via direct stinulation of soluble guanyl at e cybl ase and an intracellul ar

increase in cGW. Furthernore, the conpounds according to the
invention intensify the action of sgBst ances whi ch increase the cGW
| evel , such as, for exanple, EDRF (endothelium derived rel axi ng
factor), NO derymesp protoporphyrin | X, arachidonic acid or 15 :
phenyl hydr azi ne deri vati ves. They can therefore be enployed in

medi canents for treatnent of cardl ovascul ar di seases, such as, for
exanpl e, for treatpent c gh bl ood oresoure gnde-cardiac

i nsufficiency,j stable ang glga}%e angina p ct oris and ARghijeheral and
cardi ac vasculjar I seases and of arrhythm as, for treé{’t ment of
t hr onboenbol i ¢ dr Seases angﬂ?chaem as, 20 sSuch as ar al

i nfarction, crebral st roké, ]ranS|tory and i schaem c at H s and
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after thronbolfysi tIIIe’b?t nment, percutpneous transbdmMal

ang| opl asti es A percutaneous Lr ansl uni hal coronary

angi opl astg es (PTCA) and byipees, and for treatnment of arztzamvpscl erosis apd
di seases of the urogenital system such as,|for exanple, prostate
hypertrophy, drectile 25 léiy function and| I nconti nenc The

foll owi ng invg bt | gatl ons weq iarri ed out tp determ ne ?ﬁe"lgardl ovascul aj
actions: guanyt at e Ny SERVISISISINIvS w \Y v 3 'n
with and withdut an _NO m—anor was testld in investi8fapMns in vitrof on
cells of vasc ot —Of-gi-R—TFhe—ant

-91- ggregatory PrigpEg ties were deponstrated onohunran platelets
stinmul ated wi tjh_col | agen. The vesseltrelaxing action was detern njd
on rabbit aortffic rings pre acted with phenyl gghrl ne. The

anti hypertensifve action was 1 vesti gat ed on} anaest heti z H’I\gts

Stinmul ati on offfsotubte=—gua v Y s pT T TEY 2 ' s

Primary elfotHelial cells Wi %Olsolated fro pi g aortas3t§yFMreatrrent vvlt
col | agenase

medi um until donfluence WaSIII-Sl reached. For the [ anStpMatl ons, the
cells were sutfected Lo passagding own in kell culture plates anm
subcul tured u it i | confluengg ggs reached. Tp stimlate tlBEiIM }

endot hel i al guyanyl ate cycl ase, the cul ture pedi umwas suctioned off and §he
cells were 10 washed onm%/tﬂnth R nger' s polution and h}wbat ed 1n

stinmulation bdfffer with or out NQ donor (SOdI d tropru55| de,
SNP, 1 [err]M e vivj at+Ppn
1 [err]M werd pi petted ontIH-881e ceI l's. At the end of t id WM- i nute ‘

i ncubati on pernjied—the buffer solution was suctioned off and the ce NPT e
| ysed at 15 - 20[ err]C fau-gg hours. The | ntracellul ag1giP was then |

det er m ned

11-95 24 uM |

Blood pressure measurements on anaesthetized rats

Male Wistar rats with a body weight of 300 - 350 g are anaesthetized with
thiopental (100 mg/kg i.p.). After tracheotomy, a catheter is inserted into the femoral
20 artery for blood pressure measurement. The substances to be tested are administered

orally by means of a stomach tube in various doses as a suspension in tylose



15 radi oi nmunal ogi cal | y. Table A ' Exanpl e

No. % increase in cGW :
I11-71 _ 315 g4 . 111-73
>1000 20 I -74 114
[11-75 . >1000 [11-76
397 solution. 111-77 >1000
111-78 223

- 92 - Exanpl e No. %

i ncrease i n cGvinhibition of platelet aggregation in vitro ||| -79 '

124 - 111-80 >1000
111-81 110

: : : - gg To determine the platelet aggregatioﬂ-z'iﬂgbitiﬁg action, blood from healthy subjects
111-91 of both sexes was used. One part of438% strength aqueous sodium citrate solution

10

15

20

25

was admixed to 9 parts of blood as an anticoagulant. Platelet-richer citrate plasma

(PRP) is obtained from this blood by means of centrifugation.

For the investigations, 445 pl of PRP and 5 pl of the active compound solution were
preincubated in a water-bath at 37°C. The platelet aggregation was then determined
in an aggregometer at 37°C using the turbidometric method. For this, 50 pl of
‘collagen, an aggregation-inducing agent, were added to the preincubated sample and
the change in optical density was recorded. For the quantitative evaluation, the
maximum aggregation response was determined and the percentage inhibition

compared with the control was calculated therefrom.

Table D

Example No.

ICso (ng/ml)

MI-71 | 50

1

1-72

The compounds of embodiment III which are described in the present invention are

also active compounds for combating diseases in the central nervous system which
are characterized by impairments of the NO/cGMP system. In particular, they are
suitable for eliminating cognitive deficits, for improving learning and memory
performance and for treatment of Alzheimer's disease. They are also suitable for
treatment of diseases of the central nervous system such as states of anxiety, stress
and depression, sexual dysfunctions of central nervous origin and sleep disturbances,

and for regulating pathological disturbances in the intake of food and addictive



[11-92 319

[11-93 271 Vessel -rel axi ng action
in vitro 10 Rings 1.5 mmwi de of an agpgta isolated froma rabbit are

i ntroduced individually, - under pretension, in 5 m organ baths with
Krebs- Hensel ei t¢ P Qhplelon warmed to 37[err]C and gassed w th carbogen.
The contraction force is anplified and digitalized and - recorded in

parallel on a line recorder. To generate a contraction, phenyl ephri ne i s

‘added cunul atively to . the bath in anincreasi nfg concentration,
After several COKB$ GCl¥s Qompoundss ats, futhermare; alsgesyitables fqrga%ashtlpg St cerebral

| nvesti gat ed i @afllon and ard WelRGE ofBSvd heRRMr £83Bd Alkrkiic! easi Ng

dosage and a conparison I's ma e contraction

achieved in the last prelim nary pass. The concent rat i on necessary to
reduce the | evel of th cont val ue 50% ( s calculated f

this. The stan ocglq}agh: %IRIHB“X?é“S a[]coércp]q ating the consequences o{ cerebral
,-Aosr;'?a- | C50 5 -Iiﬁﬂk&ioﬁ events (apoplexia c|°fe|bfl} 1 such E&‘a{f}&bﬁxw cerebral ischaemias and
5 [err]M cranio-cerebral trauma. Thd chmZJBunds according to the invention can also be
9.4 [err]M 5 *I 75

2.2 [err]M employed for combating states pf paing

7.4 [err]M L11-77

8.3 [err]M [11-78

10 [err] M The present invention inclufi¢s ph@rmaceuntical formulations which comprise, inl3
[err] M

addition to non-toxic, inert pharmaceutically suitable carriers, one or more
10  compounds according to the invention, or which consist of one or more active
compounds according to the invention, and processes for the preparation of these

formulations.

If appropriate, the active compound or compounds can also be present in

microencapsulated form in one or more of the abovementioned carriers.

15 The therapeutically active compounds should preferably be present in the
abovementioned pharmaceutical formulations in a concentration of about 0.1 to 99.5,

preferably about 0.5 to 95% by weight of the total mixture.

The abovementioned pharmaceutical formulations can also comprise further
pharmaceutical active compounds in addition to the compounds according to the

20 invention.

In general, it has proved advantageous both in human and in veterinary medicine to
administer the active compound or compounds according to the invention in total
amounts of about 0.5 to about 500, preferably 5 to 100 mg/kg of body weight every
24 hours, if appropriate in the form of several individual doses, to achieve the

25 desired results. An individual dose preferably comprises the active compound or



10 ' [11-80 3.6 [err]M
[11-81 12 [err]M :

[11-82 15ggarr] M

[11-87 ' - 19 [err]M

I11-88 : : : e 1 :
L11-90 compounds according to the mvean_OlJ{ %e?ﬂowlts Of about 1 to about 80, in
[11-95 particular 3 to 30 mg/kg of body weigh?d [err] M Bl ood pressure
measurenents on anaesthetized rats Mal e Wstar rats with a body
wei ght of 300 - 350 g are anaesthetized with - t hi opental (100 ng/ kg

i.p.). After tracheotony, a catheter is inserted into the fenoral 20
artery for blood pressure nmeasurenent. The substances to be tested are
adm nistered IV orally by neans of a stomach tube in various doses as a
suspension in '

94 - _ SherBh to embodiment Y othei RIpset inyention elatesy bibsnavki-(ubstifted,
To determqe tﬂ%{girg%)ﬁb?g@gio@aéﬁﬁgﬁgﬁgp {%gre?&a?%g »aplgod from heal thy

subj ects was use One p 0 o strength agueous
sodiumcitrate solution 5 was adm xed to 9 parts of blood as an
anticoagulant. Platelet-richggcitrate WHasnma (PRP) is obtained from
this bl ood by nmeans of centrifudation For the investigations, 445

[err]l of PRP and 5 [err]l of thg]act]jve conpound sol ution were
preincubated in a water-bath at ®7[erl{C _The pl &¥llkt aggregation was then
RTerr]C using the turbidonetric

det er m ned in an aggregonet erNat
met hod. For this, 50 [err]l of 10 !collagen, an aggregation-inducing
agent, were added to the prei ncubat®d SanPl e and t he change in

optical density wiehrecorded. For the quantitative eval uation, the
maxi mum aggr egati on response was determ ned and the percentage inhibition

A? represents phenyl, which is optionally substituted up to 3 times in an identical
or different manner by halogen, hydroxyl, cyano, carboxyl, nitro,
trifluoromethyl, trifluoromethoxy, azido, straight-chain or branched alkyl,

10 alkoxy or alkoxycarbonyl having in each case up to 6 carbon atoms,

R®  represents a radical of the formula

: A RGN
H : ' CH, '

R.’Z

wherein

R™  denotes a radical of the formula -CH(OH)-CH, or straight-chain or
branched alkyl having 2 to 6 carbon atoms, which is substituted once to

15 twice by hydroxyl or straight-chain or branched alkoxy having up to 4



conpared with the control was cal cul ated therefrom Table D 15

Exanpl e No. | C50 ([err]g/m)

Ir-71 _ 5@7 -

[11-72 The conpounds of

enbodi ment 111 which are Qs ith@s oM the pr esent invention are al so

active conpounds for conbating diseases in the central nervous system which
20 are. characterized by |rrpa| rments of the NO' cGW system In parti cuI ar
they are suitable for i.mnating .cognitive deficit f.or

| earni ng and nenory de cpate J?Wﬁtgrﬂgm ‘%8’1" ?r%"ﬁ?&&ﬂt“&f}'ﬂl"}%gl’g&rﬁo

di sease. They are al so SLHtérﬂ@'rﬁtrf)Qﬁ' straight-chdi® dF BRich& alkyF BAJRS u gftotd"@axbon
central nervous system such as states of anxiety, stress

depr essi on, sexual dysf uratemsnwhish isesubstitutedeby apunar azjdo onrhy 8| mdigal of the
di st ur banc and f ul.atd ng pat hol ogi-cal disturbances in the

i nt ake of e‘S(S)od and addi C%V’ﬁg 'bi ’

- 95 - subst ances. These active conpounds are furthernore
al so suitable for regul ati on of cerebral circulation and are
therefore effective agent%herein combating mi grai ne. They are al so
sui tabl e for prophylaxis and conbating the consequences of cerebral 5
infarction events (apoplexia cerebri), such as apopl exy, cerebral

i schaeni as and crarR®- CQTeﬁbﬂéﬁ'strhifgﬁtJﬂﬁm O OreRAGD dO ShavifzOnplitd S daebdme
i nvention can al so be enpl oyed for conbating states of pain.

The present invention incl udesat@ns;pﬁamm @fatlheffgmﬂ]ﬁa&&%"l&“m& ch conpri se,
in addition to non-toxic, inert pharmaceutically suitable carriers,
one or nore 10 conpounds accordlng to the invention, or which consist of
one or nore active conmpounds acc&ding to the invention, and
processes for the preparation of they/__\ an;EU@HQIUR??}S

-H,C R

10 | wherein
R™, R and R™ are identical or different and denote aryl having 6 to 10
carbon atoms or straight-chaih or branched alkyl having up to 6

carbon atoms,

R™  denotes hydrogen or straight-chain or branched alkyl having up

15 to 3 carbon atoms

and

R™  denotes hydrogen or straight-chain or branched alkyl having up

to 4 carbon atoms,

or



| f appropriate, the active conpound or conpounds can al so be present in

m croencapsul ated formin one or nore of the abovenentioned carriers. 15
The therapeutically active conpounds shouldgpreferably be present in the
abovenenti oned pharmaceutical formulations in a concentration of about 0.1
to 99.5, pr ef egabl ygeabRYt, é\o@p E)Ptl%5t°6i19¥la""e' ght of the total mxture.
The abovenenti oned pharnaceutical fornmulations can al so conprise further
pharmaceutical active conpounds in addition to the conpounds according to

t he 20 i nvention. al, it has f 4 advantageous both in
human and in veterina rredl cL_n.<to __{l #‘n Srer the aet s r& Bgnpcund or
conpounds according tq_bR® i nven iy ] t ot o-(C mounts of 'dbout 0.5 to
about 500, preferably 5 to 100 %ﬁ“body |gHF evéry 24 hour s,
if appropriate in the form of several i ndi vi dual doses, to achieve the 25
desired results. An indiy&ﬁg&h dose preferably conprises t he active

conpound or - 96 -
conmpounds according to the invention in anounts of about | to about 80, in
particular 3 to 30 ng/ kg of body wei ght. |V According to

enbodi ment 1V, the presem®®i nwiendies hydmigen es straight-timir yt ban¢lmdbalkylt havarg dp

FZ'; (ra]r oaryl)-fused pyrazol e der| \ﬁaéa{rl\)/gnsat%];nst he general formula (I1V-1)

5 R™  denotes hydrogen or straight-chain or branched alkyl having up

to 4 carbon atoms
and
a4 denotes the number 1, 2 or 3,

b4 and b4' are identical or different and denote the number 0, 1, 2 or
10 3,

c4  denotes the number 1 or 2 and

R* and R® are identical or different and denote hydrogen or straight-chain or
branched alkyl having up to 10 carbon atoms, which is optionally
substituted by cycloalkyl having 3 to 8 carbon atoms or by aryl having

15 6 to 10 carbon atoms, which in its turn can be substituted by halogen,

or

denote aryl having 6 to 10 carbon atoms, which is optionally substituted

by halogen, or

denote cycloalkyl having 3 to 7 carbon atoms, or



in which Alerr] _represents phenyl, which is optionally
substituted up to 3 tines in an identical or different manner by
hal ogen, hydroxyl, cyano, carboxyl, nitro, _gg._ trifluoronethyl,
trifluoronethoxy, azido, straight-chain or branched al kyl, 10

al koxy or al koxycar bonyl Iﬁy%’ﬁ%w?h@%ﬁ%}’ W&hg%ﬁﬁ%ﬂﬁ]&&ﬁ’bﬁp’"% %T‘F) 7-membered

R err] represents a radica

wher ei n R72  saruéd hekrooydiic aingof which damr opticnallgHidathin Gri¥usther
strai ght-chain or branched al kyl having 2 to 6 carbon
atons, which is substitut @fygencatomeorigradical -NR™, twi ce by hydroxyl or
strai ght-chain or branched al koxy having up to 4

97 - carbon atons, or denot es
formyl, straight-chain or whesdighed acyl having up to 6 carbon

atonms, nitro or straight-chain or branched al kyl having up to 6.carbon
atons, which is substituted by am no, azido or by a radical of the 5

formila - CR[5e rrl, R¥* ° denotes hydrwgg{, §{r£'ight-chain or branched alkyl having up to

4 carbon atoms or a radical of the formula

Nes

or denotes benzyl or phenyl, wherein the ring systems are

optionally substituted by halogen,
or
10 R™ dénotes a group of the formula -CH,-OR¥,
wherein

R®  denotes hydrogen or straight-chain or branched alkyl having up

to 3 carbon atoms,

R™ and R” together form a radical of the formula




Rl err] denotes straight-chain or branched acyl having up to 5 carbon

atons or a group of the formula -SiR74Rerr]Rerr], [err] 10
wherein Rerr], R[err]_ﬂ;bj_R[err] are identical or

di fferent and denote aryl having 6 to 10 car bon
atons or straight-chain or branched al kyl having up to 6

carbon atons, R78 denot es hydrogen or straight-chain

or branched al kyl havin 15 to 3 carbon atons
and or R7 Rftnot es hydrogen or straight-chain or
=

branched al kyl having u to 4 carbon atons,
or - 98 -
Rlerr]  denotes a group of the formula [err]

wherein

R®  denotes hydrogen, halogen, hydroxyl, nitro, amino, trifluoromethyl or
straight-chain or branched alkyl or alkoxy having in each case up to 4

5 - carbon atoms, or a group of the formula -S(0).,NR¥R*, wherein c4',
R® and R® have the abovementioned meaning of c4, R*¥ and R® and

are identical to or different from these,
and their isomeric forms and salts,

with the pfoviso that R™, in the case of the phenyl ring and in the position directly
10  adjacent to the heteroatom, may represent the group of the formula -CH,-OR® only if
A’ either represents phenyl, which is substituted by cyano, nitro, trifluoromethyl, azido,
carboxyl or straight-chain or branched alkoxycarbonyl having up to 6 carbon atoms, or
is substituted at least twice by the radicals listed above, or R* represents nitro, amino,

trifluoromethyl or represents the group of the formula -S(0),,NR*R¥,

15 The compounds of the general formula (IV-I) according to the invention can also be
present in the form of their salts. Salts with organic or inorganic bases or acids may be

mentioned in general here.

Physiologically acceptable salts are preferred in the context of embodiment IV of the
present invention. Physiologically acceptable salts can be salts of the substances
20 according to the invention with mineral acids, carboxylic acids or sulphonic acids.
Particularly preferred salts are, for example, those with hydrochloric .acid, hydrobromic
acid; sulphuric acid, phosphoric acid, methanesulphonic acid, ethanesulphonic acid,

toluenesulphonic acid, benzenesulphonic acid, naphthalenedisulphonic acid, acetic acid,



wherein Rlerr] denotes hydrogen or straight-chain or .
branched al kyl having up to 4 carbon atons, 5
Rlerr] denotes hydrogen or straight- chal RopL branched al kyl havi ng up

to 4 carbon atons é

g?ngit ]?fs eﬁ 2‘: { ng‘[ggﬁ{é‘é - cn? 1 tlg%ﬁﬁlh%artanﬁ ac1J;_l clgxc acul d‘umagc a@ll dm%lc a%choxJ &ﬁ%lh cal
3, acid. c4 denot es the nunmber 1 or 2 and Rl err]
and R83 are identical or different and denote hydrogen or straight-chain or
branched al kyl having up to 10 carbon atons, which is optionally

substit ut ed bi‘hfs{f&h%@h%&ccﬁ&%}@%}% d{aﬂ a?so%%rrﬁ AL iffforfth xpgéltggéﬁ’th P&ﬁg&ﬂxd@

6 to 10 carbo urn can e Su

or according to tiskeinvemtion ifl thé&yhavega Greeocatbbxyh lsup. mmlarmreﬁn*ed
-optional ly substituted by hal ogen, or
denote ¢ yg | oafaliyiare 405 srgmple, sodiuma Pefassivp.oRagnesium or calcium salts, and ammonium

- 99 - Its w gpeage Rictived R ﬂrﬁﬁﬁx]a k gz{n 4 aﬂm%ésh shdif 9' ero&%&pgéﬁom

forma 5- to V- he efocycm ring h
can opti onal | gthglanting, n di- f orr t friethylamine, d1— or triethanolamine, dicyclohexylamine,

dimethylaminoethanol, arginine, lysine or ethylenediamine.
Preferred compounds of the general formula (IV-I) according to the invention are those
10 in which
At represents phenyl, which is optionally substituted up to 3 times in an identical
or different manner by fluorine, chlorine, bromine, hydroxyl, cyano, carboxyl,
nitro, triﬂuoromethyl, trifluoromethoxy, azido, straight-chain or branched alkyl,

alkoxy or alkoxycarbonyl having in each case up to 5 carbon atoms,

15 R®  represents a radical of the formula

o . ° R72 ’ .s R;z Rn
(4 L F - X
CH,

wherein

R72

R™”  denotes a radical of the formula -CH(OH)-CH, or straight-chain or
branched alkyl having 2 to 4 carbon atoms, which is substituted once to
twice by hydroxyl or straight-chain or branched alkoxy having up to 3
20 _ carbon atoms, or
denotes formyl, straight-chain or branched acyl having up to 4 carbon

atoms, nitro or straight-chain or branched alkyl having up to 4 carbon



oxygen atomor a radical -NRerr], wherein 5

R err] denot es hydrogen, straight-chain or branched al kyl having up to

4 carbon atons or a radical of the formula _joo_[err] :

or denotes benzyl or phenyl, wherein the ring systens are

optionally substituted by hal og . . . .+ R7 e

group of the formula - CHZ-afﬁ['grr%Fi,dl is substitlifed b)l%mmo, M%Zé?(gio% by g A9EES of' the
R85 denotes hydrogen or ShrmulghORChai n or branched al kyl having up

to 3 carbon atons, Rlerr] and Rl err] together forma radical of the
formul a [err] - 100

wherein

R”  denotes straight-chain or branched acyl having up to 4 carbon

5 atoms or a group of the formula
O
-Si(CH;),C(CH;)s, AN, o -CHy-OR”
-H,C R
wherein

R”™ denotes hydrogen or straight-chain or branched alkyl

having up to 3 carbon atoms
and

10 R” denotes hydrogen or straight-chain or branched alkyl

having up to 3 carbon atoms,
or

R  denotes a group of the formula
81
\n’ R o
N-OR™ or ——< _]
0—(CH,),,

wherein



[err] wherein : R err] denot es hydrogen,
hal ogen, hydroxyl, nitro, am no, trifluoronethyl or : '
strai ght-chain or branched al kyl or al koxy (gayi ng in each case up to 4 5
carbon atons, or a group of the formula -S{ [err]NR[err]R[err], wherein

gj 1 Rlerr] and R err] an%iR[ er&&m@g qu B?o%eH 3 %trsigﬁté&%ﬁﬁfﬁ%&%ﬁ@gﬂg’ﬁ?ﬂ%%pﬁ;t

fromthese, and t hei riol 3 e4rbon Gtoh@d( "5 and sal ts, with the
proviso that R err], in the case of the phenyl ring and in the position
directly 10 adj acent to the heteroatom may represent the group of the

formil o -0 o] onlyn! 1 e WiAReb LR LARERY i e 5

straight-chain or branched aldsxysibsbatoyts havi ng up to 6 carbon atons, or
i.s substituted at least twice by the radicals |listed above, or Rerr]

represents nitro, am no, trifluoromethyl or represents the group of
t he formul -S(O)[err]NRE[grr]R[err]. 15 The conpounds of the general
formula (I'V-1) accordi ngnto the invention can al so be present in the
formof their salts. Salts with organic or inorganic bases or acids may be
mentioned in general here. Physi ol ogi cal |y acceptable salts are
preferred in the contextddof ciangks thepumberck of Be present invention.

Physi ol ogi cal |y acceptable salts can be salts of the substances 20
according to the invention with m neral acids, carboxylic acids or

sul phoni ¢ aci d=. Particularly preferred salts are, for exanple, those
wi t h hydrochl oric acid, hydrobromc acid, sul phuric acid, phosphoric
aci d, nethanesul phoni ¢ aci d, ethanesul phonic acid, t ol uenesul phoni c

aci d, benzenesul phogizc a&ingtesgaﬁgﬁ@gf feedisihreenicraci d, acetic acid,
- 101 - 2 ’

wherein

10 R¥®  denotes hydrogen or straight-chain or branched alkyl having up

to 3 carbon atoms,

R and R”' together form a radical of the formula

wherein



propionic acid, lactic acid, tartaric acid, citric acid, fumaric acid,

‘mal eic acid or benzoic aci d. Physi ol ogi cal |y acceptable salts
can al so be.nmetal or ammoniumsalts of thegonpounds according to the
invention if they have a free carboxyl group. Particularly preferred 5

salts are, for exa J;e ota esi.um or. calci salts.. and
anmoni um sal ﬂ&&? g} ‘Efg ﬁ%ﬁqﬁﬁﬂg |b§°mlﬂ'e ﬁ?@&ﬁﬁ?“é‘m r?é@no
such as, for exanple, mﬂuoxefnemyaa} B&algﬁ'ﬂ-chaﬁf of biaftHed AKYINS. alkixy Kiving in
triethanol am ne, dicycl ohexyl am ne, di met hyl am noet hanol , argi nine,

| ysi ne or et hyl enedi ani ¢ach case up to Freasben pomsconpounds of the general
formula (IV-1) according to the invention are those 10 I n which
A err] represents phenyl, which is optionally substituted up to 3 tines

in an identicghd their isomeric fomgra,ﬂl g‘ajtger ent manner by fluorine, chlorine,
brom ne, hydroxyl, cyano, carboxyl, nitro, trifluoronethyl,

trifluoromethoxy, azido, straight- chaln or branched al kyl,

ay Koxy of S KHHE B oo IR inThnE5lk SERR lRnl Py GRE 20 MpSon cirdsly
wher ein adjacent to théHeteroatdf) Qﬁ@sreﬁrdséﬂltﬁ@krdﬁb dffike formnd @HZZ t CORBDif-H3

or straight- chaln or branched al kyl havin o 4
carbon at ons, Ausitber tepresenss phanyl, sxhiehisesubssituted by cyano nitro, trnﬂuoromoﬁlule agjigo,

chrbon at o cBbosdt or stlidhe ik o BEREHe BN EmEBY Ny 415 Efipap rogps or

branched acyl i$substihtetPatt18ast twitk bythe radicals listed above, or atoms, nitro or
strai ght-chain or branched al kyl having up to 4 carbon

10 R¥  represents nitro, amino or trifluoromethyl.

Particularly preferred compounds of the general formula (IV-I) according to the

invention are those
in which
A? represents phenyl, which is optionally substituted up to 3 times in an identical
15 or different manner by fluorine, chlorine, bromine, trifluoromethyl,
trifluoromethoxy, cyano, nitro, carboxyl, azido, straight-chain or branched alkyl,

alkoxy of the alkoxycarbonyl héving in each case up to 3 carbon atoms,

R%®  represents a radical of the formula

wherein

20 R  denotes a radical of the formula ~-CH(OH)-CH, or straight-chain or branched



- 102 - atoms, which is substituted by am no, azido or by a

radi cal of the formula -OR[err], wherei n
Rl err] denotes strai ght-chain or branched 3gy| having up to 4 carbon 5
atons or a group of the fornula [err]'l - wherein

err] denotes hydrogen or straight-chain or br h Kk
E[avi n]g up to 3 Cgr bo%lky{ daging 2 tg 4 caﬂaon atoms, w q&hgg s%é%%nlned once to twice by

Rlerr] denotes hydfﬂgl&%xgl;n?&ﬂﬂioghﬁaﬁ&@, grOr branched al kyl
, oCor

having up to 3 carbon”ato R err] denotes a

\Qll\/:] oup of the formul adenotes formyl, straight-chain or branched acyldhavingeup jo 3 carbon atoms,
erein : - _
nitro or straight-chain or branched alkyl having up to 3 carbon atoms, which is

5 substituted by amino, azido or by a radical of the formula -OR”,
wherein

R™  denotes straight-chain or branched acyl having up to 3 carbon atoms or

a group of the formula

]
79
-Si(CH,),C(CHy);. AN, o CHAOR
-H,C R
wherein
10 R™  denotes hydrogen or methyl
and

R”  denotes hydrogen or straight-chain or branched alkyl having up

to 3 carbon atoms,

or

15 R™  denotes a group of the formula



- 103 - R80 denotes hydrogen or straight-chain or

branched al kyl having up - _ to 3 carbon atons,
Rlerr] denotes hydrogen or straight-chain %6branched al kyl havi ng up
to 3 carbon atons 5 and a4 denot es
the nunber 1 or 2, Rlerr] denotes a group of the
formula -CH2-OR[ err], wherei n 10 R err]
denot es hydrogen or strai Q‘N]Ed?lal n or branchedoauyl havi ng up _
to 3 carbon atons, rrl and R[err] ether ‘forma radical of the
formula [err] N-OR | -
O—(CH,),,
wherein

R¥ denotes hydrogen or straight-chain or branched alkyl

having up to 3 carbon atoms,
R* denotes hydrogen or methyl
5 and
a4  denotes the number 1 or 2,
or
R™  is identical or different and denotes the group of the fofmula -CHZ-OR“_,
wherein
10 | R®  denotes hydrogen or methyl,

R™ and R”! together form a radical of the formula

wherein



wher ei n _ . -104-

R err] denot es hydrogen, fluorine, chlorine, brom ne, hydroxyl, nitro,

am no, trifluoronethyl_qr strai ght-chain or br anched

al kyl or al koxy having in each case up to 3 car bon

at ons, and t forns.and sa rovi So
that Rlerr], in the @gge (Si?"? fi hﬁﬂ@ﬁﬁ? flperne, chiq ot qrine; #?60"3}85’. Nt'i?n tHHP%‘p ﬁ

adj acent to the heteroat 0mnlﬁiﬁmxﬂﬁﬁwﬁﬁﬁialéﬂiﬂzhﬂih%Fbrﬂfch&hﬁk&PéﬂBlkéky having in
-CH err]-ORlerr] only if ei t her represents phenyl,  wh I's

substituted by cyano, nit each easgfupuordboearbon/atomszi do, car boxyl or
strai-ght-chain or branched al koxycarbonyl having up to 6 carbon atons or
is substituted at |least twice by the radicals |isted above, or 10 R86
represents nitr@nd MeiNBoMErié FormsUmidyars,hy! - Particularly preferred
conmpounds of the general formula (IV—I) according to the I nvention
are those I n which : A[err] represents phenyl, which is

optionally ubst I n_an entical .15 . .or ..

di fferent manner %\/ fqrﬁﬁf? ﬁl@a% lBrtPﬁ é’aseb‘?IJ &ﬁer%‘e"?lr fig 389 dprthe,pesition directly

trifl uoronet hoxydjaeetite th&hdtér@atoﬁﬁhmxﬁébres&ﬁ 'tﬁ@Fr bRt formR JCHLORP iy fd
al kyl , al koxy of the al koxycarbon having in each case up to

3 carbon at ons, A either repreggats phenyl; E’b@htls swbstlamctby cygnot hitrof Giflagremethyl, azido,
carboxyl or straight-chain or branched alkoxycarbonyl having up to 6 carbon atoms, or

is substituted at least twice by the radicals listed above, or R represents nitro, amino

10 or trifluoromethyl.

Especially preferred compounds of the general formula (IV-I) according to the

invention are those in which

A? represents phenyl, which is optionally substituted up to twice in an identical or
different manner by fluorine, chlorine, methyl, 'methoxy, cyano, nitro,

15 trifluoromethyl or trifluoromethoxy.

R and R" together, including the double bond, form a phenyl ring, which is

optionally substituted by nitro, fluorine, amino or methoxy,

with the proviso that R™, in the case of the phenyl ring and in the position directly
adjacent to the heteroatom, may represent the gfoup of the formula -CH,OR® only if

20 A* either represents phenyl, which is substituted by cyano, nitro, trifluoromethyl, azido,
carboxyl or straight-chain or branched alkoxycarbonyl having up to 6 carbon atoms, or
is substituted at least twice by th_e radicals listed above,

or

R¥*  represents nitro, amino or trifluoromethyl.



72 [err] wher ein 20 R72 denotes ‘a radical of the formula
-CH(OH)-CH3 or straight-chain or branched
- 105 - al kyl having 2 to 4 carﬁ&n atons, which is substituted

once to tw ce by hydroxyl, methyl ‘or methoxy, or

denotes fornyl, straight-chain or branched acyl. havi .t

o Oy et Shtatrare bty i hrocseses fat B bafHtion 36 e Ripriiings of
carbon at , ' ' . ' | Edracterize@ iR thae

car bon ao?nfhevvﬁ% %ﬁnjf% i’_é&nQTlgrQ\]/ ,1) acoRfihg E&&ﬁ@n@m%het% ; cRerizda it yR[aer ;

denotes straight-chain or branched acyl having up to 3 carbon atons or
a group of the formul a wherei n 10

Rierr] denot edAd)dreogmoupds {}tg{h%lgeneral formula (IV-II)
H,N-NH-CH,-A* Iv-u)
5 in which
A? has the abovementioned rpeaning,
are converted by reaction with compounds of the general formula (IV-III)

R71

R®® | , @V

in which
R®, R™ and R”! have the abovementioned meaning,
10 into the compounds of the general formula (IV-IV)
R’
o |l ,
R &7 (IV-IV)
|
N — NH—CH, — A*

" in which

A% R® R™ and R”! have the abovementioned meaning,



and

branched al kyl
or 15

- 106 .-

Rl err] denotes hydrogen or straight-chain or branched, al k

R err] denot es hydr ogen or straight-chain or
havi ng up to 3 carbon atons,

R72 denotes a group
[err] wﬁelro In

f the fornul a

I
having up to 3 dB, inestsolyedyss 1f appropriate in the presence o 3Ry 4 ’]anéé]i’ﬁ)P@éi“ﬂfl &Feo@éﬂ]y
oxidized and cyclized®Hth l?g[d tetrTacetate/BF x ether, @4 denotes the
or err o

or net hyl 5
nunber 1 or 2,

1S |

denotes the group of the formula -CH err]-ORlerr],

10

15

or

[B4] compounds of the general formula (IV-V)

H

Z -

| N avv)
69

in which

R% R and R”' have the abovementioned meaning,

are reacted with compounds of the general formula. av-vi
D*-CH,-A* Iv-vi

in which

A’ has the abovementioned meaning

and

D* represents triflate or haldgen, preferably bromine,

in inert solvents, if appropriatg in the presence of a base,

or

[C4] compounds of the general formula (IV-VII)

entical or different and



wherein 10 Rlerr] denotes hydrogen or nethyl, R70 and

Rl err] together forma radical of the formula [err] ,

wher ei n - 110 - - 107 -

Rl err] denot es hydrogen, fluorine, chlorine, bromne, nitro,
trifluoronethyl, am ng, hydroxyl or straight-chain or
branched al kyl or al koxy having in CH,-A each case up to 3
car bon atons, and their |%somar'ﬁlc forns and salts, 5 with the
proviso that R err], in the case prﬁnyl hl\}]gr[ nd in the position

directly adj acent to the heter
formula -CH2-OR[err] only if _ r represents phenyl, which is
substituted by cyano, nitro, trifh%dronethyt,4 azi do, car boxyl or
strai ght-chain or branched al koxycarbonyl having up to 6 carbon atons, or
is substituted at |east twice by the radicals |isted above, or Rerr]
represents nitimowhighi no 10 or trifluoronethyl. Especial ly
preferred conpounds of the general fornula (1V-1) according to the
invention are those in which '

A% R™ and R™ have the abovementioned meaning

Pa_tom may represent the group of the

and
L*  represents a radical of the formula -SnR¥R¥®R%®, ZnR, iodine or triflate
5 wherein

R¥ R® and R* are identical or different and

denote straight-chain or branched alkyl having up to 4 carbon atc;ms
and
R%*  denotes halogen,
10 are reacted with compounds of the general formula (IV-VIIL)
R®-T* | (IV-VIII)
in which
R%®  has the abovementioned meaning

and




Alerr] represents phenyl, which is optionally'substituted up to twice in

an identical or : di fferent manner by fluorine, chlorine,

met hyl , met hoxy, cyano, nitro, 15 _qtrifluoronethyl or '
trifluoronethoxy. R70 and R err] oget her, including the double
bond, form a p ri L C&\ 1 8Fpp 887289 % optionally
substituted by 1E§€%’%z}sef )3 ﬁ@?éhz}in%]olzorornzen&dxy, with the proviso

that Rlerr], in the case of the phenyl ring.and in the position directly
adj acent to the heteroatom nmay represent the gro of the fornula

-CH err] OR] er r ]T'onl yrepresents triflag @l‘rmpreémtﬁéalog@rprmégwbb' bIeEHYS:, which is

substituted by cyano, nitro, trifluoronethyl, azido, : car boxyl or
strai ght-chain or branched al koxycarbonyl having up to 6 carbon atons, or
is substituted aad | east twice by the radicals |listed above, or

R err] represents nitro, amno or trifluoronethyl.

- 108 - The invention furthernore relates to processes for the
preparation of . aQf. .. neral formula (1V-1) according to
t he inventi on, I%Eg? g%%éej i_nlofiwgt&qgﬂ&g’ [ A4] conpounds of the general
formula (I1V-11) H2N- NH- CH2- Al err ] (Iv-11)

5 in which Alerr] has the abovenenti gned are

converted By rehcti JEPHRRS & Sieak of sheformpla %ekali{g%%@?’af BRVRf 1)

wherein

R¥, R¥, R¥® and R™ have the abovementioned meaning of R¥, R%, R® and

R and are identical to or different from these
and
10 R® and R® are identical or different and
denote hydroxyl, aryloxy having 6 to 10 carbon atoms or straight-chain
or branched alkyl or alkoxy having in each case up to 5 carbon atoms,
or together form a 5- or 6-membered carbocyclic ring
in a palladium-catalysed reaction in inert solvents,

15 or

[D4] in the case where R™ represents an alkyl having 2 to 6 carbon atoms, which is

substituted twice by hydroxyl,

compounds of the general formula (IV-Ia)



[err] i n.whi ch R69, Rlerr] and R7' have the abovenentioned

meani ng, 10 i nto the conpounds of the general fornmula (I1V-1V)

[err] i n which Alerr], R69, Rfsrr] and R7" have the
abovenenti oned neani ng, - 109 -

in inert solvents, if appropriate in the presence of an acid, and the
products are finally oxi di zed and cyclized with | ead tetraacetate/ BF3 x
‘et her, or [ B4] conmpgungs of thg general fornula (1V-V)

H OHC

(TV-Ia)
in which
A% R™ and R have the abovementioned meaning,

are first converted by a Wittig reaction in the system (C¢H,),P®-CH,® into the
compounds of the general formula (IV-IX)

(IV-IX)

5 in which
R™, R and A* have the abovementioned meaning,
and finally the hydroxyl functions are introduced with osmium tetroxide,
and, if appropriate, the substituents listed under R®, R7°,. R and/or A* are varied or

introduced by customary methods, preferably by reduction, oxidation, splitting off of

10 protective groups and/or nucleophilic substitution.



[err] 5 in which Rlerr], Rerr] and R7' have the abovenenti oned

meani ng, ~are reacted with conpounds of the general formula (I1V-VI)
[err] in which 10 A4 has t he gli)i)%/gmanti oned neani ng and
Derr] represents triflate or hal ogen, preterably brom ne, in

-

i[ gi]r _t igln\r;gzaz’gh%fprq%ggeg E‘E{%’? i ag itq?%ﬁggr{tﬁ?c%ﬁﬁ))eqhu&m??f gy way of exax%f;le byjlﬁe

- 110- following equations:

[Ad]
o |
\ . ™\ THF
- NO. b
o A
o
: N
A /) Pb{OAC)4
NO
o 2 BF2 x O(EY)2 N A4 Y o
N : > N © 2
1 : CH,C,
(B4]

H ' '
N-N o NC
v 0

N o NaH _
Y 1 > )
= N-N o :
CH,-Br \ o
o L




[err] i n which Alerr], Rerr] and R err] have the abovenenti oned
. meani ng and L[err] represents a radical of the formula
-SnR[err]Rerr]Rerr], ZnR err], iodine or_ frlflate 5 _ wherein
Rlerr], Rerr] and Rerr] are |dent|cal or fferent and

denote straight-chain or branched al kyl having up to 4 carbon atons

and Rl err] denot es hal ogen, 10 are reacted with conpounds
of the general formga (1V-VIII) [err] i n which R69 has the

abovenent i oned neani ng ;r@
N Pd(PPh3)4
I

N - N
HCl 4
—_—
/ o) H,0. Acetone / O
/ —

[D4)
N 2 / \ CHO

N O
=
|
N

050, cat.

e r——

NMO

Suitable solvents for the individual steps of process [A4] are in general inert organic
solvents which do not change under the reaction conditions. These include ethers, such
as diethyl ether, dimethoxyethane or tétrahydrofuran, halogenohydrocarbons, such as
methylene chloride, chloroform, carbon tetrachloride, 1,2-dichloroethane,
5 trichloroethane, tetrachloroethane, 1,2-dichloroethane or trichloroethylene, alcohols,

such as methanol, ethanol or propanol, hydrocarbons, such as benzene, xylene, toluene,



in the case where L[err] = SnRerr]R err]Rerr] or ZnRerr],

T[err] represents triflate or represents hal ogen, preferably brom ne,
and in the case where L[err] = iodipe_or triflate, 5 Tlerr]
represents a radical of the fornmula SnRlerrJ]R err]R, ZnR err] or

E[Réﬂ ]r ] ('I?E]Sr rR][ er pTxanﬁ,é;yglopﬁ)éanggaﬁafé%rﬁ (f)rrz]lcé ns mtrometha?e, &ft&tﬁ?l@)ﬁﬂlﬂ? ra]::etone

Rlerr] and acetonitrile or hexamethyﬁ[lﬁﬁpﬂorﬁnﬁblarmanﬁhmtlt dslalgco possﬂsleftbeemplby
fromthese and 10 rr] and

i dentical or di frfixturestof 4hel solvents. Ethanol and THF aﬂ, pgfémde qﬁ&&ﬁ (t)'l;sﬂstepapf;,pqgg?,ss
having 6 to 10 g&i]ggﬁoxye en%rch%ﬁ&' ﬂﬁef&q@d for th? 8y<z])1zat10 or

branched al kyl aving 1 n each case u car‘b’on at ons,
or together forma 5- or 6- rrerrbered carbocycllc rlng in a

pal | adi um cat al ysed reaction in inert_solvents, \%L
the case whére [Rhe reagsionis rinsgengrah criFiedneit; iHga ZCWBCTB‘HE%F%H fre¥’C I?gh ¢’s

?:JSS}[;; uted tw SFefg-Xblgyﬁj&R)%b"C to +110°C. conmpounds of the general formla

The reaction can be carried out under normal, increased or reduced pressure (for

example 0.5 to 5 bar). It is in general carried out under normal pressure.

Suitable acids are in general carboxylic acids, such as, for example, acetic acid,

10 toluenesulphonic acid, sulphuric acid or hydrogen chloride. Acetic acid is preferred.

Suitable solvents here for the individual steps of process [B4] are inert organic solvents
which do not change under the reaction conditions. These include ethers, such as
diethyl ether or tetrahydrofuran, hydrocarbons, such as benzene, xylene, toluene,
hexane, cyclohexane or petro]eurh fractions, nitromethane, dimethylformamide, acetone,
15  acetonitrile or hexamethylphosphoric acid triamide. It is also possible to employ
mixtures of the solvents. Tetrahydrofuran, toluene or dimethylformamide are

particularly preferred.

Bases which can be employed for the process according to the invention are in general
inorganic or organic bases. These include, preferably, alkali metal hydroxides, such as,

20 for example, sodium hydroxide or potassinm hydroxide, alkaline earth metal
hydroxides, such as, for example, barium hydroxide, alkali metal carbonates, such as
sodium carbonate or potassium carbonate, alkaline earth metal carbonates, such as
calcium carbonate, or alkali metal or alkaline earth metal alcoholates, such as sodium

- or potassium methanolate, sodium or potassium ethanolate or potassium tert-butylate,

25 or organic amines (trialkyl-(C,-C¢)amines), such as triethylamine, or heterocyclic
compounds, such as 1;4-diazabicyclo[2.2.2]octane (DABCO), 1,8-diazabicyclo-
[5.4.0]undec-7-ene (DBU), pyridine, diaminopyridine, methylpiperidine or morpholine.



- 112- [err] I n.whi ch Alerr], Rerr] and R err] have

t he abovenenti oned neani ng, - are first converted by a Wttig reaction
in the system (C6H5) 3P[err] - CHZ[err] into tﬂ% conpounds of the general
formula (1V-1X) [err] i n which R70, R err] and A[err]

have t he above tlon a and ally. the h dr f
are int roducedriﬁl ?ﬁsﬁ’ﬁ‘?[‘ aBWd'é the bases algﬁ e%*s 8&%‘?& “HHH‘I“ €s
substituents | itgdrest, Lﬁ%\@ﬁr adR6R¥diviny Ohydride! rJodaiie/ @drb&fat@rﬁldv%tagﬂuﬁr carbonate,

i ntroduced by customary nethods, preferably by reduction, Oxidation,
splitting off éﬂemﬂamllmmdemumhgdmﬁemeﬂewd nucl eophi | i ¢ substitution.

The base is employed in an amount of 1 mol to 5 mol, preferably 1 mol to 3 mol, per

5 mole of the compound of the general formula (II).

The reaction is in general carried out in a temperature range from 0°C to 150°C,
preferably from +20°C to +110°C.

The reaction can be carried out under normal, increased or reduced pressure (for

example 0.5 to 5 bar). It is in general carried out under normal pressure.

10 Suitable solvents here for processes [C4] and [D4] are inert organic solvents which do
not change under the reaction conditions. These include ethers, such as diethyl ether or
tetrahydrofuran, DME or dioxane, halogenohydrocarbons, such as methylene chloride,
chloroform, carbon tetrachloride, i,2—dichloroethane, trichloroethane, tetrachloroethane,
1,2-dichloroethane or trichloroethylene, hydrocarbons, such as benzene, xylene, toluene,

15 hexane, cyclohexane or petroleum fractions, nitromethane, dimethylformamide, acetone,
acetonitrile or hexamethylphosphoric acid triamide. It is also possible to employ
mixtures of the solvents. Tetrahydrofuran, dimethylformamide, toluene, dioxane or

dimethoxyethane are particularly preferred.

The reaction is in general carried out in a temperature range from 0°C to 150°C,
20  preferably from +20°C to +110°C.

The reaction can be carried out under normal, increased or reduced pressure (for

example 0.5 to 5 bar). It is in general carried out under normal pressure.

Suitable palladium compounds in the context of the present invention are in general
PdCL((C4Hs);),, palladium bis-dibenzylideneacetone (Pd(dba),), [1,1'-bis-(diphenyl-
25 phosphino)ferrocene]-palladium(Il)  chloride  (Pd(dppf)Cl;) or PA(P(CH,),),.



- 113 - The processes according to the invention can be illustrated by way
of exanple by the follow ng equations: : [err]

-114-

10

15

- 117 -

Pd(P(C¢H,),), is preferred.

The compounds of the general formulac (IV-II), (IV-III), AV-VI) and (IV-VIII) are

known per se or can be prepared by customary methods.

The compounds of the general formula (IV-IV) are known in some cases or can be

prepared as described above.

The compounds of the general formula (IV-V) are known in some cases and can be

prepared by a process in which compounds of the general formula (IX)

' IN (IV-IX)

in which

R™ and R”! have the abovementioned meaning

and

L* has the abovementioned meaning of L* and is identical to or different from this,

are reacted with compounds of the general fomiula (IV-VIII) analogously to the

abovementioned process [C4].

The compounds of the general formula (IV-VII) are known in some cases or, in the
case of the stannyls, are new and can then be prepared, for example, by a process in

which the compounds of the general formula (IV-VIIa)



[err] Suitabl e solvents for the individual steps of process [A4]
are in general inert organic sol vents .whi ch do not change under the
reaction conditions. These include ethers, ﬁf as diethyl ether,

di met hoxyet hane or tetrahydrofuran, halogeno ydr ocar bons, such as

met hyl ene chloride, chloroform carbon tetrachloride,

1, 2-di chl or oet hane, 5 trichl oroet hane, tetrachl oroethane,

1, 2-di chl oroet hane or trichl oroethyl ene, @Hpaﬁols such as net hanol,
et hanol or propanol,  hydrocarbons, _such a$ benzene xyl ene, tol uene,
- 115 - hexane, cyclohexaneRbr

um f ons, nitronethane,

e {I&C&hﬁet hyl phosphori ¢ aci d
m xtures of the sol vents.

tep of process

di met hyl f or mam de, acet one, acet
triamde. It is also possible to enplo
Et hanol and THF are preferred for tgm“first

in which

R™, R” and A have the abovementioned meaning,

and

LY represents triflate or halogen, preferably iodine,

5 are reacted with compounds of the general formula (IV-X)

(SnR¥R¥R®), av-x)

in which

RY, R”_8 and R® have the abovementioned meaning,

unde; palladium catalysis as described above.

10 The compounds of the general formulae (IV-VIIa), IV-IX) and (IV-X) are known or

can be prepared by customary methods.

The compounds of the general formula (IV-IX) are new and can be prepared as

described above.

The reductions are in general carried out with reducing agents, preferably with those

15 which are suitable for reduction of carbonyl to hydroxy compounds. A particularly



[A4], and nethylene chloride is preferred for the cyclization. 5 The
reaction is in general carried out in a tenperature range fromO[err]Cto

150[err] C, preferably from +20[err] C i® +110[err] C. The
reaction can be carried out under normal, increased or reduced pressure
(for exa . car t r A
O e TR BRI v o BEAFH R ER oo bRl
-for exanpl e, adfén Gobehtd, ifl @ppropiite €ifi the| prbsfite ofiGi Eialloybgiink.| Thegedicion is
hydrogen chloride. Acetic acid Is preferred. Sui tabl e sol vents here

for the indivi mxaﬁerabbes@rr@ Pt okt complex metal ihydrideso shiethia. 5| sxample, lithium.
whi ch d t ar d
e ag” " © AR ! BtakE SolatnfORade Mo SRS ARFHE i dRico-

benzene, x\ eneaorir&td,laﬁeobutylalumlﬂnemmndeweﬂmhemammrrﬁume@dﬁﬂemfrémhbﬁmﬁ
ni t romet hane, dinethyl for man de, aceton acetonitrile or

hexanet hyl phos pﬂﬁﬁ?‘il%‘ Yadirefexably, samied ppt |"§ﬂhl@t§°b‘5¥1§1‘l§‘lﬂél% hyidsidgyand  sodium
m xt ures of th ? rs;ﬁﬁg s. Tetrahydrofuran, toluene or dinethylformamn de are
particularly preferre Bases whi ch can be enployed for the process

according to the invention are in general I norgani c or organic bases
These incl ude, rﬂpreferabl , alkali netal h dr oxi des, such as
exanpl e, sodi unfheripdncing ageng is igensta] emp oaryféj ithan a@ouny|of ) mﬁbt%%mqlr nfsﬁeaqbly

hydr oxi des, - sucho§ o § Gl PR of tlE UTpBN B tlGeadklal | et al

car bonat es, suc I um car te or potassium carbonate,
al kal i ne earth rret al carbonates, such as cal ci um car bonate, or
al kal i | ne earth taI cohol ates, such as sodi

al k
pot assi um ﬂ%t haﬂlﬂ CtiQfh 4 Lﬁ‘?f‘%‘? |§5‘f°§ e lEHIPSRAYE rapge W‘ésgg@&nm +50°¢;
tert-butyl ate, g‘ferab(]g)p?roﬂ{ gﬁﬂcqoad@?ﬁ thd Eds@'df%m(ﬁleé*d r%ﬁr{ehg,gmhn@%). the

such as trieth het erocycrli mpounds,” such

1, 4- di azabi cyclaaBéonNﬁBHg,tmmu]z(rDAﬁ@fé)-abljt ,aB-’lSPGzabeachchsc— depending on the choice

[ 5. 4. 0] undec- 7- ene U% P &dl ne, di am nopyridi ne, nethyl pi peridine or
ucm gent an

-nor phol i ne. of red solverits. - 116 -
It is also possible to enploy as the bases alkali metals, such as sodium
and hydri des t hereof, such as sodi um hydri de. Sodi um carbonate and

pot assi um car bcFetreduction in genaraqurmplemmr aomnal prissorebud iti isl elsapessible e cared .

The base | b e Qg 4ol B B fcBlodlprbd. 0 & ™1 Preferanly 1ml o3

In the case of the radicals -S(O),R*R® and -S(O),R*R¥, the corresponding
unsubstituted compounds of the general formula (IV-I) are first reacted with thionyl
chloride. The reaction with the amines in one of the abovementioned ethers, preferably
dioxane, is carried out in a further step. In thé case where c4 = 2, oxidation by
20 customary methods is subsequently carried out. The reactions are carried out in a

temperature range from 0°C to 70°C under normal pressure.

The protective group is in general split off in one of the abovementioned alcohols
and/or tetrahydrofuran or acetone, preferably methanol/tetrahydrofuran, in the presence
of hydrochloric acid or trifluoroacetic acid or toluenesulphonic acid in a temperature

25 range from 0°C to 70°C, preferably at room temperature under normal pressure.

The compounds of the general formula (IV-Ic) are new and can be prepared as



5 nol e of the conpound of the general forrmula (I11). The
reaction is in general carried out in a tenperature range fromOQO[err]Cto
150[err] C, preferably from +20[err] G4q. + 110[err]C. The
reaction can be carried out under normal, increased or reduced pressure

(for exad@éfﬂ’fg"éldélggli%f%‘é‘%%ff’gﬂfff’i!ﬁf‘jg” general carried out under

normal pressure. v here for processes [C4] and [ D4]
are inert organic solvents which do . not change under the reaction
condi tions. These include ethers, such as diethyl ether or

t et r ahydr of ur anthepnrensiongmeseaner, relagsotgeths Hpmbinasion o sthe sompounds it thy |zeperal

chl ori de, RS I . L0 i . ~ i
trichl oroet hanef?rrﬁ@% ér)géjhﬁoéﬂge{igang?c&ﬁ&hg W fﬂ J %P%?h gvrltge Eé{ﬁé%@?ﬂ&n&d NO
trichl oroet hyl elsdorshydr ocar bons, such as benzene, xylene, toluene, 15
hexane, cycl ohexane or petrol eum fractions, nitronethane,

di met hyl f or mam de, acet one, acetonitrile or hexanet hyl phosphoric

acid triam ete'r a?x?a{;i% Rirafs p%ﬁisn,e%;c}o?]Brsem)!tgée/1coptgfct of TSt IRVERA ale general

sol vent s. of uran, or mam uene, di oxane oOr

di met hoxyet haneubstandesrwhichi|display fHehf thefapdutic action via HHeelib&addn of NO orN"NO
general carried out in a tenperature range fromOC to 150C, 20 . .
preferably frofPegigfc Sodinm opirqpprusside, nitroglygerel, ; dsasesbide cdinitipe, c dsqspibide

out under nor ”ﬁhondnﬂ%t&ﬁﬁ@ﬁid%ﬁ%peg}&:%- ra‘?éﬁfé‘i‘&r f or exanple 0.5 to

5 bar). It is in generdl carried out under hornal pressure.
Sui t abl e pal | adi um conpounds in the context of the present invention are in

| Pd ] ((CBH 3)2, palladi um bis-di benzyl i deneacet
(Padbm 2), (1,06 Bhe0en pharipisespls the chibisaio)vidh cOBBRBIEy MR (I

chl ori de d( e .0 ( PH—
Sy 5 TGRS B e (R hate QUD Thess arg, i periater
gener al for nul d@ehibitdts| of) phasphedi¢stdrase | IV-2/lapd eﬁr;dmo@ﬂéde}dtdrd: Jaceording to Bedvooawd
per se or can eeig;n? e?r(?ggot;)&,lggsﬁo&aggy lg(? t— hl%gs The action of the compounds according
to the invention is potentiated and the desired pharmacological effect increased by these

inhibitors.

15 The compounds of fhe general formula (IV-I) and (IV-Ia) according to the invention

show an unforeseeable, valuable pharmacological action spectrum.

The compounds of the general formulae (IV-I) and (IV-Ia) according to the invention
lead to a vessel relaxation/inhibition of platelet aggregation and to a lowering of blood
pressure, as well as to an increase in coronary blood flow. These actions are mediated
20 via direct stimulation of soluble guanylate cyclase and an intracellular increase in
cGMP. Furthermore, the compounds according to the invention intensify the action of
substances which increase the cGMP level, such as, for example, EDRF (endothelium
derived relaxing factor), NO donors, protoporphyrin IX, arachidonic acid or

phenylhydrazine derivatives.

25 They can therefore be employed in medicaments for treatment of cardiovascular

diseases, such as, for example, for treatment of high blood pressure and cardiac



The conpounds of the general fornmula (I1V-1V) are known in some cases or can

be 5 prepared as descri bed above. The conpounds of the general
formula (1V-V) are known in sone cases and_ggp_be prepared by a
process in which conmpounds of the general formula (IX)

H [err] . J 0 whi err] and err.] have fhe .

hboverent | oned ST, Sple ang, gostable Snihp dReiors Shipe il 55, canding vasrale
neani ng of L[ er gkeABslandof Aftyitifin, foP tredtmhi dthfsthbdenfMit istases and isch@ntlas,
reacted with conmpounds of the general forrmula (IV-VII1) anal ogously to the

abovenent i oned puchcassmypexilial infarction,Tepsebralpioeked srapsitary eing dpehagmnicf aftaeks and

new and can' t hoRe e SRR i Rapatsy e baygung FiRiods, shoFasirtr i Rpo P

Coﬁgunds 05 t hteAARIAY, PerdubineblisPtrans¥imyinhPingioplasties (PTA), percutaneous transluminal
coronary angioplasties (PTCA) and bypass, and for treatment of arteriosclerosis and
diseases of the urogenital system, such as, for example, prostate hypertrophy, erectile

dysfunction and incontinence. .

The following investigations were carried out to determine the cardiovascular actions:
10 the influence on guanylate cyclase-dependent cGMP formation with and without an NO
donor was tested in investigations in vitro on cells of vascular origin. The anti-
aggregatory properties were demonstrated on human platelets stimulated with collagen.
The vessel-relaxing action was determined on rabbit aortic rings precontracted with

phenylephrine. The antihypertensive action was investigated on anaesthetized rats.

15 Stimulation of soluble guanylate cyclase in primary endothelial cells

Primary endothelial cells were isolated from pig aortas by treatment with collagenase
solution. The cells were then cultured in a culture medium until confluence was
reached. For the inve§tigatioﬁs, the cells were subjected to passaging, sown in cell
culture plates and subcultured until confluence was reached. To stimulate the
20 endothelial guanylate cyclase, the culture medium was suctioned off and the cells were
washed once with Ringer's solution and incubated in stimulation buffer with or without
an NO donor (sodium nitroprusside, SNP, 1 uM). Thereafter, the test substances (final
concentration 1 pM) were pipetted onto the cells. At the end of the 10-minute
incubation period, the buffered solution was suctioned off and the cells were lysed at
25 -20°C  for 16 hours. The intracellular c¢cGMP was then determined

radioimmunologically.



[err] in which Rlerr], R7' and A have the abovenentioned

meani ng, . and Ll err] represents triflate or hal ogen,

pref erably i odine, 5 are reacted vvi_tﬁ conpounds of the general
formula (1V-X) (SnRerf]Rerr]Rerr])2 |

(I'Vv-X) _ |B¥1ich Rlerr], Rerr] and R err] have the
abovenenti one i ng, under palladium catal ysis as descri bed
above. 10 The conpounds of the general fornulae (I'V-Mila), (IV-1X) and
(I'vV-X) are known or can be prepared by customary nethods. The

conmpounds of t eneral formula (1 Vgl, e"euid can be prepared as
descri bed abovBS““ﬂlp?‘3 Ne. The reducti?)/on%&nc:ier%ee 1|nnrk(§tgeneral carried out with

reduci ng agents;—preferapty W TIT tN05€e_15H which are sulitable for
reduction of cdVbb¥yl to hydroxy comdp¥ds. A particularly
IV-138 324
5 | Iv-139 | 723
IV-140 619
IV-143. | >1000
IV-153 341
IV-148 978
10 IV-164 289
IV-165 256
IV-171 926
IV-175 473
IvV-179 1921

15 Vessel-relaxing action in vitro

Rings 1.5 mm wide of an aorta isolated from a rabbit are introduced individually, under
‘pretension, in 5 ml organ baths with Krebs-Henseleit solution warmed to 37°C and
gassed with carbogen. The contraction force is amplified and digitalized and recorded
in parallel on a line recorder. To generate a contraction, phenylephrine is added

20 cumulatively to the bath in an increasing concentration.

After several control cycles, the substance to be investigated is investigated in each
further pass in each case in an increasing dosage, and a comparison is made with the
level of the contraction achieved in the last preliminary pass. The concentration

necessary to reduce the level of the control value by 50% (ICs) is calculated from this.




- 119 - .suitable reduction here is reduction wth nmetal hydrides or

conplex netal hydrides in inert solvents, if appropriate in the
presence of a trialkylborane. The reduction jhg _ preferably carried
out with conplex netal hydrides, such as, for exanple, lithium

boranate, sodiu ' te, zinc boranate, |ithium
trialkyIhydridoﬁhpgﬁﬁaﬁggwgﬁgﬁgﬁagﬁgéggtﬁg'aIuniniun1hydride_or lithium
al um ni um hydride. The reduction is ' especially preferably carried
out with diisobytylal um nium hydride and sodi um bor ohydri de.

The reduci ng age#®&X in general enployed in an anount of 1 nol to 6 nol,
preferably 1 nmol to 4 nol, per nole of the conpounds to be reduced.

10 The reduction in general proceeds in a tenperature range from
-78[err] C to +50Lerr].C, preferably fr -78[err]Cto O[err]C, in the
case of DIBAH, 0 ﬁrF}lE,N‘?'oom t enper at S’r@?ﬁ ﬁ:qg(llﬁ; case of NaBH4,
particularly preferably at -78[err]C, in each case depending on the choice

of reducing agentV4A@ sol vents. 72 The reduction in general proceeds
under normal pressure, but it is also possible to carry 15 it out under
i ncreased of redIM4@89pressure. - 12 In the case of the radicals

-S(Oferr]Rerr]Rerr] and -S(Of[err]Rerr]R err], the correspondi ng
unsubstituted copmpqugds of the generaljpf@rmula (1V-1) are first reacted

wi th thionyl chloride. The reaction with the amnes in one of the
abovenenti oned ef\h_ﬁ?, preferably . 1 di oxane, is carried out in a
further step. Int case where c4 = ? oxi dati on by 20 customary net hods
is subsequently carried out. The reactions are carried out in a
tenperature ranglsv‘ﬂf‘%m Oferr]Cto 70[ér7r] C under nornal pressure.

The protective group is in general split off in one of the abovenentioned
al cohol s BAd64r tetrahydrofurad2or acetone, preferably

~ nmet hanol /tetrahydrofuran, in the presence of hydrochloric acid or
trifluoroaggtic peigsor toluenesul phoppc acid in a tenperature 25 range
fromOC to 70C, preferably at roomtenperature under normal pressure.

The conpounds ofN_rnggeneral formul a (lhv-lc) are new and can be prepared as
- 120 - -

v-171 8.7

IV-175 1
IvV-179 11

15 Blood pressure measurements on _anaesthetized rats

Male Wistar Rats with a bodyweight of 300 - 350 g are anaesthetized with thiopental
(100 mg/kg i.p.). After tracheotomy, a catheter is inserted into the femoral artery for
blood pressure measurement. The substances to be tested are administered orally by

means of a stomach tube in various doses as a suspension in tylose solution.

20 The present invention includes pharmaceutical formulations which comprise, in addition
to non-toxic, inert pharmaceutically suitable carriers, one or more compounds according
to the invention, or which consist of one or more active compounds according to the

invention, and processes for the preparation of these formulations.



descri bed under processes [A4] to [(A4]. | The invention noreover

relates to the conbi nati on of the conpounds of the general formul ae
(I'v-1) and (IV-la) according to the invent i_q24vyi th organic nitrates and NO
donors. 5 Organic nitrates and NO donor§’in the context of the

I nvention are ip qgeneral Iate] _subs .nces.n\(\.@i ch display their therapeutic
action via the OL PRGN VIR sheci es. Sodi um ni troper ussi de,
nitroglycerol, isosorbide dinitrate, isosorbide nononitrate,

nol sidom ne and SIN-1 are preferred. . _The invention also relates to
t he conbi nat i on Taeideterminepibe pliselotaggregatipn-inhibiting agtion, binodfrero healdty wpiectscof

guanosi ne nonophosphate (cGWP) .. These N rtic F oo .1 nhi b

of phosphodi est BP'}SFQ“’SL (a§ usg(y Qpe Mﬁéﬁgﬁ Eltfeé'ogﬁ}:8%‘fe§|“§5°ql%m§elt§%%%§h@°}'%a%
Rei f snyder  (199Q¥miedS0 Hlpard e bicbalas-anldmficoadifant RatelRt-Fithdrle@trat® plaomadBRP) is
accordi ng to the invention is potentiated and the desired

phar macol ogiScal obfairedtfrom dhie dicad by menrssef centrifugatiom; bi t or s. 15 The
conpounds of the general formula (IV-1) and (IV-la) according to the

i nvention show an unf oreseeabl e, val uabl e pharnacol ogi cal action
spectrum For THSe fiveRRafioss, 345 uhef BRPeA!S [{10sfThe activeldmipburd soliioh waje
according to the invention | ead to a vessel relaxation/inhibitiagn of
pl at el et aggr eg@réineubaied in@ watehash ah 376 Theqlatelet aggregatien yas dhenydeterminedyin

to an increase in coronary b fl.ow, T ' | | a
direct stimulati®8 r?ggfeggglf%ﬁ Iaéggﬂ:aﬁ?ﬁ%tﬂ%e @3‘2‘ ﬁg@éﬁfgﬁﬁagﬁiﬁiﬁg%ﬁ‘fﬂf §?c0]lag\éﬁ,
increase in an 2gfidBatidTiindbEihgagent, whe idsd 6o thdpreiacubacidngniple aritbthe change

invention intensify the action of subst ances whj ch increase the ¢GW
| evel , suchOas, inooptisahdsnsity mravrFrecerded: fior the, quantitatiye, pXRapsipRy dbg fpaximum

fact , NO d i g ' ' i<Gh Qs .
phany| by azi no HEREURT (RRotsE Wy detriinedaR M Ak Ayl iiyBiion comparpd withthe

medi canents for cdohed waéal@lated tsbrefv@s.cul ar di seases, such as, for
exanple, for treatnment of high bl ood pressure and cardi ac
- 121 - I nsufficiency, stable and unstabl e angina pectoris and

peri pheral and Cﬂ'i)flei éc vascul ar

Example No. IG5 (ug/ml)
15 IV-136 30

The compounds described in the present invention in embodiment IV are also active
compounds for combating diseases in the central nervous system which are
characterized by impairments of the NO/cGMP system. In particular, they are suitable
for eliminating cognitive deficits, for improving learning and memory performance and
20 for treatment of Alzheimer's disease. They are also suitable for treatment of diseases of
the central nervous system such as states of anxiety, stress and depression, and
pathological disturbances of central nervous origin in the intake of food and addictive

substances.

These active compounds are furthermore also suitable for regulation of cerebral

25 circulation and are therefore effective agents for combating migraine.



di seases and of arrhythnmias, for treatnent of thromboenbolic di seases and

i schaem as, such as nyocardial infarction, cerebral stroke,
transitory and ischaem c attacks and ) lagr_i pheral circul atory
di sturbances, for preventing restenoses, suCh as after thronbolysis 5

treatment, per aneo tr | ym nal i oplasties. (PTA) er cut aneous

t rans! uni nal They a{,ﬂﬁ%ﬁg}l@@ﬁﬁ'ﬁ‘gg{@ﬁﬁgg ’iﬁfﬂ(ﬁ@ﬁ% %&QE qUERTES grcerebral
treatment of agdfaciioneventsd@psplaxid cerebri), sdétﬁ&?éiﬂf)le_&?, dehébrMliQAaEhia’ land K einfIM
such as, for exanple, prostate hypertrophy, erectile dysfunction and
i nconti nence. cerebral tratpa Fhel ¢ampowgds pccerding ta therisvension canralsocht eployed for
determ ne the I tions: 10 the i nfluence on guanyl ate

cycl ase-dependg%g%&é@ oérﬁfa ?lﬂ‘g'n with and without an NO donor was
tested in investigations in vitro on cells of vascular origin. The anti -
aggr egat org pr oEerti es were denonstrated on human platelets stinmulated with
col | agen. Therpeesens inventier ingludagphasmpenytigal Sommaulations wddctoepmprise in additionc

4007, DL o0rt Al e phamyBRGRAE S, SR NAERS BRSNS bt

guanyl at e .cycl astheiifivglitionpoy whittlajonsisi 6ff ot fore active coRfpolifdsyaceddig@ ihe!
cells were isolated frompig aortas by treatnent with coll agenase

sol uti on. The Hwepton,apd progepses don ihe prenaration of|theseformudntionsunt i | conf | uence
was reached. For the investigations, the cells were subjected to
passagi ng, sown in cell culture plates and subcul tured until '
confl uence wasifr epplopeiate] othet iadliNeatcdnipoandOor ¢ hée| dadl aioarg! Pr@ent in
cycl ase, the culture nmedi um was, sucti oned off and the cells were

washed ond@ wi ficreenegpsulated frm inoPnearomprecefithe abovementipnad earmiess. buffer with
or w thout an NO donor (sodiumnitroprusside, SNP, 1 [err]M.
Thereafter, the test substances (final concentration 1 pM were

pi petted onto The derdpeutichilyt reetieedcarhpunds 16hodldutpeeferably bengprbstht ofn  the
period, the buffered solution was suctioned off and the cells were |ysed at
25  -20C fopbovementignedpharmpgeutical formpulptionsp a ¢qneentrafigy ofagawt 0.1 to 99.5,

det er m ned i, Qj |, O i . .
- 122 - ggﬁritﬂ%%bﬂﬁ@ﬁ!? t§ gS%’ig}ln%ﬁeleghhgf the total mixture.

CGwP | V-136 >1000

The abovementioned pharmaceutical formulations can also comprise further

% i ncrease in

15 pharmaceutical active compounds in addition to the compounds according to the

invention.

In general, it has proved advantageous both in human and in veterinary medicine to
administer the active compound or compounds according to the invention in total
amounts of about 0.5 to about 500, preferably 5 to 100 mg/kg of body weight every

20 24 hours, if appropriate in the form of several individual doses, to achieve the desired
results. An individual dose preferably comprises the active compound or compounds
according to the invention in amounts of about 1 to about 80, in particular 3 to
30 mg/kg of body weight.



| V-138 324 5 | V-139 ' . 723

| V- 140 619 | V- 143 >1000
| V- 153 ' 341 L \{»448 978
10 | V- 164 289 | V- 165

256 |V 926 | V-175 '

473 I V_Sﬁénmmm_unﬁ 921 15 Vessel -rel axi ng action
invitro Rings 1.5 mm wi de of an aorta isolated froma rabbit are

i ntroduced individually, under pretension, in 5 nm organ baths with
Kr ebs- Hensel ei Emhodimentd ofcthednyentiom7[ err] C and gassed with cafbogen.
The contraction force is anplified and digitalized and recorded in

parallel on a line recorder. To generate a contraction, phenylephrine is
added 20 cumxhmblevPl W to the bath in an increasing concentration.
After several control cycles, the substance to be investigated is

i nvestigated in each further pass in each case in an increasing -
dosage, and a ] _ HE % | evel of the contraction
achieved in thg qlagsp&gﬁlzl g§ﬁ§“§1§§§“§’ &concentrati on necessary to
reduce the | evel of the control value by 50% (1C50) is calculated from

t his. - 123 -.
The standard application volume is 5 [err]|l. :

k/\s.‘o o/>
_/'_/ \ J o

5 200 ml of sec-butyllithium (1.3M solution in cyclohexane, 260 mmol) were added
dropwise to a solution of 34.4 g of 2-(2-furyl)-1,3-dioxane (224 mmol, obtainable from
furfural and propane-1,3-diol) in 320 ml of THF at -70°C in the course of 20 minutes. |
The solution was warmed at -20°C for 30 minutes and then cooled again to -78°C. A
solution of 60.8 ml of tributylstannyl chloride in 160 ml of THF was then added

10 dropwise in the course of 30 minutes, after which the mixture was allowed to warm to
room temperature. After 2.5 hours, water was added and the mixture was extracted
with ethyl acetate. The organic phase was dried with magnesium sulphate and

concentrated and the residue was distilled (boiling point,g 180°C). 93 g are obtained.



Table B Exanpl e No. | AORTA I err] ([err]M

| V-136 7.2 5 1 V-139

| V- 140 12-17 _ 109 V-153

9.1 | V- 148 . 6. % | V- 164

12 10 | V- 16 29 | V- 166

18 | v-%ﬁg—“"e—m-A 8.7 | V- 175

11 | V-179 11 15 Bl ood pressure
measur enents on_apaesthetized rats Male Wstar Rats with a
bodywei ght of 386> §%°§af¥12'é’1)§ﬁa&3t3ﬂbﬂ¢%?@l§ wi th thiopental (100
ng/ kg i.p.). After tracheotony, a catheter is inserted into the fenoral
artery for bl ood pressure neasurenent. The substances to be tested
are adm nistered orally by ans of a stonmach tuyke in various doses

The pre@ent SNhnvention includes
i ifion to non-toxic,
DN ounds accordi ng
jfe actPve conpounds
for the preparation of

as a suspension in tylose solution.x
phar maceuti cal formulations which cg

to the invention, or which consi ghe o \nD
according to the i nvention,

t hese fornul ati ons.

10 g (41 mmol) of 3-iodoindazole (U. Wrzeéiono et al., Pharmazie 1979, 34, 20) are
dissolved in 125 ml of DMF under argon, 0.7 g of Pd(PPh3)4 is added and the mixture
5 is stirred for 15 minutes. 19.4 g (43.9 mmol) of 2-(S-tributylstannyl-2-furanyl)-
1,3-dioxane are added and the mixture _is stirred at 100°C for 2 hours. The solvent is
evaporated off in vacuo and the residue is chromatographed over silica gel using
toluene and toluene/ethyl acetate mixtures as the eluent. 10 g (90.3% of theory) of
3-(2-(5-(1,3-dioxolan-2-yl)furyl)indazole are obtained.

10 Rf (SiO,, toluene/ethyl acetate = 4:1): 0.1
MS (ESI/POS): 271 (82, M+H), 213 (100), 157 (10)



- 124 - I nhibition of platelet aggregation in vitro To
determ ne the platel et aggregation-inhibiting action, blood from healthy
subj ects of both sexes was used. One_ @Q%t_ of 3.8% strength aqgueous
sodiumcitrate solution was adm xed to parts of blood as an

‘anti coagul ant . ﬁlﬂ“&_cll}&lj! @F itate plasma (PRP) is 5  obtained from
this bl ood by i l}"aL"Ii'l'g%. For these investigations,
445 [err]l of PRP and 5 pl of the active conpound sol ution were
preincubated in_a water-bath at 37[err]C. The pl atel et -aggregati on was then

deternined in ExamplgdV3fyregometer at 37[err] C using the turbidonetric
nmet hod. For this, 50 pl of coll agen, an aggregation-induci ng agent,
were added to the preincubated sanple and the change 10 in optical

density was rec2«qiladDiokat-2ytes-gimethylsanhylpygdipansi on, the maxi num
aggregati on response was determ ned and the percentage inhibition conpared

with the control was cal cul ated therefrom Table C

Exanpl e No. ICerr] ([err]g/m) 15 | V-13 30

The conpounds described in the present inventionjyin enbodinment IV are al so
active conpounds for conbatinddi seages intthe gentral nervous system
whi ch are characterized by ipaBn cCGW system In
particular, they are suitable /for | i mlpating cognitive deficits, for

i nproving | earning and nenory perfornmanc
Al zhei ner's di sease. They are also suitabl™for treatnent of diseases of
the central nervous system such as states of anxiety, stress and

e ! O 27 8 ) AR 250 o L0, 631 B4 b0
ti d il el
acti ve COMPOUN g o 610G 22by3 0 hibBRIReH R (B CHeh 171, 1028R 3hd

25 circulation and are therefor ctive a atin
-m grai-ne. - 1,3-propanediol, are initially introduced into 50 ml of ether, and 31&ml-of a 2.5N

solution of n-BuLi in hexane are added at -80°C. The mixture is stirred at -80°C for 30
minutes and 1.8 g of trimethyltin chloride in 5 ml of ether are added. The mixture is
first stirred at -80°C and then allowed to come to -30°C. It is introduced into water and
10 extracted with ethyl acetate, the organic phase is dried with sodium sulphate and the
solvent is evaporated in vacuo. The product (1.1 g) can be employed for the next stage

without further purification.

R; (Si0,, ethyl acetate): 0.2

MS (CI): 330 (80, M+H), 166 (100).



They are also suitable for prophylaxis and cohbati ng the consequences of

cer ebr al infarction events (apoplexia cerebri), such as apopl exy,
cerebral ischaem as and crani o- cerebr§ trauma. The conpounds
according to the invention can al so be enpl oyed for conbating states

of pain. 5 EISE g @t@ &t invention includes phar maceuti cal fornul ations

whi ch conpri se, to non-toxic, inert pharmaceutically
suitable carriers, one or m)re conpounds accor di ng to the invention,
or which consist of one or nore active conpounds according to the

i nvention, and prddsskioxpe-yhé-pyridphindegolh of these fornul ati ons.

| f appropriate, the active conpound or conpounds can al so be present in 10
m croencapsul ated formin one or nore of the abovenentioned carriers.

The therapeutically active conpoumMls shoul d preferah e present in the
abovenent i oned pharnmaceutical for mﬁ'fl }Ns in a con :zt\gf-ti on of about 0.1
to 99.5, - preferably about 0.5 to Q5% byywei ghf of fhe total mxture.
The abovementioned pharnmaceutical {Qnulatiehssaf a @o/conprl se further 15
pharmaceutical active conmpounds i i to q e conmpounds according to

t he i nvention. I n d #l , 1 t\QRasproved advant ageous both in
human and in veterinary nedi ci ne R adntni ster the active conpound or
conpounds according to the invention in total anounts of about 0.5 to
about 500, preferably 5 to 100 ng/ kg of body weight every 20. 24 hours, if
appropriate in the formof several individual doses, to achieve the desired
results. An indi60imgalf Pd@RRh,)raé atdddl 1 0821 (3535 ninksl) af BiivéoindampRRLiRd1®m] of

conmpounds according to the invention in amounts of about 1 to about
80, in particul HME af pom temperpturgyinder a5gom 3a¢ thgamigigre is stirred for 15 minutes. 1.1 g

- 126 - 5 05.35 Unfidiy OFPLY1SStioxan-2-y1)-65 R Hy IR MnylpyRidideN Grd UG 288 the

mixture is stirred at 100°C for 4 hours. It is then evaporated in vacuo and the residue

is chromatographed over silica gel. 300 mg (32% of theory) of an oil are obtained.

MS (CI/NH,): 283 (100, M+H).



Example 1/1 A . 5-( 1 ,3-Dioxan-2-yl)-2-tributyl stannyl -furan

[err] 5 200 M of sec-butyllithium (1l.3M solution in cycl ohexane, 260
nmol ) were added dropwi se to a sol utjgn of 34.4 g of '
2-(2-furyl)-1, 3-di oxane (224 nmmol, obtainable from - furfural and
propane-1,3-diﬁla ieg%égg— m of THF at -70[err]C in the course of 20

m nutes. on was warnmed at -20[err]C for 30 m nutes and then
cooled again to -78[err]C. A solution of 60.8 m of tributylstannyl
chloride in 160 m_ of THF was then added 10 dropwise in the course of 30
m nutes, afteB-lgdpiodazolee i xture was allowed to warmto room

tenperature. After 2.5 hours, water was added and the m xture was extracted
with ethyl acetate. The organi c phase was di{ ed wi th nmagnesi um sul phate and

concentrated and the residue was disti d oiling point[err] 180[err]CO).
93 g are obtai ned. N -
127 - Exanple 1/2 A

3-(5-(1, 3-Di oxan-2-yl)furan-2-yl)i ndazo¥e

58.1 g of iodine (229 mmol) were-introduced in portions into a suspension of 25.6 g
of indazole (217 mmol) in 625 ml of methanol and 625 ml of 2N sodium hydroxide
5 solution in the course of 1 hour. The mixture was stirred at room temperature for 3
days and 75 ml of concentrated hydrochloric acid were then added, while cooling with
ice, the mixture was rendered acid with 2N hydrochloric acid and 20% strength sodium
thiosulphate pentahydrate solution was added until the iodine colour disappeared. The -
precipitate which had separated out was filtered off with suction, washed neutral with
10 water and dried in a vacuum drying cabinet at 50°C. For purification, the solid was -
taken up in methanol. After undissolved constituents had been filtered off, the filtrate
was concentrated to dryness on a rotary evaporator, the product being obtained as an .

almost white solid.

Yield: 52.6 g (quantitative)
15 R; value: 0.63 (silica gel; cyclohexane/ethyl acetate 1:1)
Melting point: - 137°C




10 g (41 mmol ) of 3-iodoindazole (U Wzeciono et al., Pharmazie 1979, 34,
20) are ~ dissolved in 125 mM of DM under argon, 0.7 g of Pd(PPh3)4
is added and the mixture 5 is stirred f%115 mnutes. 19.4 g (43.9
mml ) of 2-(5-tributylstannyl-2-furanyl)- 1, 3-di oxane are added and
the mxture is F%éxﬁél@ch/@tAloo[e”]C for 2 hours. The solvent is

evapor at ed of f d the residue is chromatographed over silica gel
usi ng tol uene and tol uene/ethyl acetate m xtures as the eluent. 10 g
(90. 3% of theor)()B L 3-(]2-(5-(1, 3-di oxol an-2-yl)furyl)indazol e are
obt ai ned. eneyledsjodpindazieiene/ et hyl acetate = 4:1): 0.1 VS
(ESI/POS): 271 (82, MtH), 213 (100), 157 (10)

- 128 - Enbodi ment 111 of the invention Exanmple 11/3 A
2-( 1 ,3-Dioxan-2-yl)-6-trinethyl stannyl pyrd-ei :
0 [err] 2 g (819 mol) of 2-(3, 3-di 2-yl)-6-bronopyri di ne

(Rlerr] (Si2, ethyl acetate): 0.67), B{ ai nabl e from

6- br ono- 2- pyridi necar boxal dehyde (I np ChepN 1971, 10, 2474) and

1, 3-propanediol, are initially introttce v’?o 50 M of ether, and 3.6 m
of a 2.5N solution of n-BuLi in hexafe are added at -80[err]C. The
m xture is stirred at -80[err]C for 30 { mnutes and 1.8 g of
trimethyltin chloride in 5 m of ether are added. The m xture is

first stirred at -80[err]C and then allowed to come to -30[err]C. It is

i ntroduced into water and 10 extracted with ethyl acetate, the organic
phase is dried W9 lg cfcRfi% lpumudorlhxm aydiide (3960 mmol) weRl adaBd in Portioades aksmubﬁ\

.vacuo. The prod e oyed for the next stage Wi t hout
further pur Ipf i ‘t?oé‘ug (&9 g mmo ) o?g-lo(rirgnda%ole in 100 ml of anhydrous getrahydrofuran under

5 argon. After the mixture had been stirred at room temperature for 45 minutes, 7.02 ml

(59.0 mmol) of benzyl bromide were added dropwise. The mixture was stirred
overnight at room temperature, and diethyl ether and water were then added. The
organic phase was washed with saturated sodium chloride solution, dried over
magnesium sulphate and concentrated to dryness on a rotary evaporator. The excess
10 benzyl bromide was separated off by bulb tube distillation. The distillation residue gave

a product in the form of an oil which gradually crystallized.

Yield: 154 g (94% of theory)
R; value: 0.78 (silica gel; cyclohexane/ethyl acetate 1:1)
Melting point: 54°C



Rlerr] (Siqerr], ethyl acetate): 0.2 MS (Cl):- 330 (80, M+H), 166

(100). - 129 - Exanpl e
/74 A 3-(6-(1 ,3-Dioxan-2-y|)-2-pyri_ggi)indazole _ ferr] _

60 ng of Pd(PPh3)4 are added to 0.82 g (3.35 mml) of 3-iodoindazole in 10
m of DVF a Qrygper ature under argon, and the mixture is stirred
for 15 m nutes. 1. (3.35 mmol ) of

2- (1, 3-di oxan-2-yl )-6-trinmet hyl stannyl pyri dine are added and the _
m xture is stirred at 100[err]C for 4 hours. It is then evaporated in vacuo
and the resi duel-Benzyls3-trimethylstanndisdazplover silica gel . 300 ng (32% of

theory) of an oil are obtained. M5 (CI/NH3): 283 (100, MtH).
- 130 - Example 11/5 A

N :

\N

Y/

|

Sn(CH,),

800 g of 1-benzyl-3-iodoindazole (24.0 mmol), 23.7 g of hexamethylditin (72.0 mmol)
and 2.00 g of Pd(PPh,), (7.2 mol%) in 240 m! of anhydrous 1,4-dioxane were heated
5 under reflux overnight in an argon atmosphere. The mixture was cooled to room
temperature, 72 ml of 1M potassium fluoride solution and 200 ml of ethyl acetate were
added and the mixture was stirred for 30 minutes. After the precipitate had been
filtered off over Celite, the organic phase of the filtrate was washed with saturated
sodium chloride solution, dried over magnesium sulphate and freed from the solvent on
10 a rotary evaporator. The residue was stirred in n-pentane and the precipitate was
filtered off with suction and dried at 50°C under a high vacuum. whereupon the

product was obtained in the form of a white solid.

Yield: 6.05 g (68%; purity: 88% according to GC)
R; value: 047 (silica gel; cyclohexane/ethyl acetate 10:1)
15 Melting point: 122°C

MS-EIL 372 (Sn, M, 23), 357 (Sn, 56), 207 (100), 165 (Sn, 61), 91 (68).



3-1 odoi ndazol e [err] 58.1 g of iodine (229 muol) were
introduced in portions into a suspension of 25.6 g of indazole (217
mol) in 625 m of nethanol and 625 n of 2P$$odiun1hydroxide 5 sol ution
in the course of 1 hour. The m xture was st ed at roomtenperature for 3
days and 75 m Phsan entrated hydrochloric acid were then added, while
cooling with -——5¥¥ﬁ?m¥he m xture was rendered acid with 2N hydrochloric
acid and 20% strength sodi um t hi osul phat e pent ahydrate sol uti on was
added until the iodine colour disappeared. The precipitate which had
separated out vi¥s filtered of fpheayh suction, washed neutral with 10 water
and dried in-aﬂgacuun1drylng cabi.net at 50[err]C. For purification, the

solid was aken up Tn metténol . After undi ssol ved constituents had
been filtered oift, the filtratgethyl was concentrated to dryness on a
rotary evaporator, the product being obtained as an al nost white
sol i d. 5 EEeld: = ethyl ®eta® g (quantitative) 15 Rf val ue:
0.63 (silica gel; cyclohexanel/.ethyl acetate 1:1) Mel ting point:
137[err] C : =21 hexae 7131 -
Exanple 11/6 APE . 1-Benzyietrdteugtlethegdazol e
N err

MeOH = methanol | ]

E = ether .

10 DMF = dimethylformamide
Ac = acetyl
KOH = potassium hydroxide

NMP = N-methylpyrrolidone



1.49 g of 95% pure sodi um hydride (59.0 nmol) were added in portions to a
sol ution of 12.0 g (49.2 mvol) of 3-iodoindazole in 100 m of

anhydr ous tetrahydrofuran under 5 argongpfter the mxture had been
stirred at roomtenperature for 45 mnutes, 7.02 m "~ (59.0 mmol ) of
benzyl brom deg &ﬂ%ﬁ? I 'g The m xture was stirred over ni ght
at room t enper ) - r and water were then added. The
organi ¢ phase was washed with saturated sodi umchloride solution, dried
over magnesi um_sul phate and concentrated to dryness on a rotary -
evaporator. T - benzyl brom de was separated off by bulb tube
distillation. The distillation residue gave a product in the form of
an oil which gradually crystallized. . Yi el d: 15.4 ¢
(94% of t heor y)-Benzyl-3-fddeindhzolél ue: 0.78 (silica gel;

cycl ohexane/ et hyl acetate 1:1) Mel ting point: 54[err] C

- 132 - Exanple 11/17 A 1 -Benzyl -3-trinethyl stannyl i ndazol e
[err] 800 g of 1-benzyl - 3-iodoi ndazol e Q nmol ), 23.7 g of
hexanmethyl ditin (72.0 mmol) and 2. 00 g o PPh3)4 (7.2 nmol % in 240
m of anhydrous 1, 4-di oxane were heated 5 under/refl ux overnight in an
argon atnosphere. The ni xture was ceBleg U\roon1 t enperature, 72 ni

of I M potassiumfluoride solution zoo/nm of ethyl acetate were

A solution of 2.99 g of iodoindazole (12.25 mmol) in 10 ml of THF was added
5 dropwise to a suspension of 515 mg of NaH (60% in oil, 12.88 mmol) in 20 ml of
THF. After 15 minutes, 1.55 ml of benzyl bromide were added. After 6 hours at room
temperature and 3 hours at 40°C water was added to the reaction mixture and the
mixture was extracted with ether. The organic phases were dried with sodium sulphate
and concentrated. After chromatography (SiO,; petroleum ether:ethyl acetate 9:1),

10 3.351 g of a viscous oil which solidifies in vacuo are obtained.

Melting point: 51.5-52.5°C
R; = 0.38 (hexane ethyl acetate 3:1)



added and the mixture was stirred for 30 ninutes. After the precipitate had

been filtered off over Celite, the organic phase of the filtrate was
washed wi th saturated sodi um chl ori de;s30l ution, dried over nmagnesium
sul phate and freed fromthe solvent on 10 ""a rotary evaporator. The

resi due was stig.yr d‘j_ -pent ane and the precipitate was filtered off
with suction a 50[ err] C under a hi gh vacuum whereupon the
product was obtained in the formof a white solid. Yi el d:

6.05 g (68% purity: 88% according to GC) - Rf val ue: 0. 47
(silica gel:; cycBerekdrryreeindazolecetate 10:1) 15  Melting point:

122[err] C VS- El . 372 (Sn, Merr], 23), 357 (Sn, 56), 207
(100), 165 (Sn, 61), 91 (68). _

- 133 - Abbr evi ati ons: Ph = phenyl Et

= et hyl Ve = met hyl EE = et hyl
acetate H _ = hexane = petrol eum
et her Me OH = met h N E = et her 10
DVF = di met hyl f or mam de AR = acetyl

KCH = pot assi um hydr oxi 7 NVP =

N- et hyl pyrrol i done ' ' W\ - 134 -
Enbodi nent 111 of the invention

420 mg of NaH (60% in oil, 10.3 mmol) were added in portions to 1.0 g of
3-cyanoindazole (7.0 mmol) and 1.7 ml of benzyl bromide (14.0 mmol) in 6 ml of
5 THF, and the mixture was stirred at room temperature for 15 hours. The reaction was
quenched with 2 drops of water, the mixture was concentrated and the residue was
chromatographed (SiO,; petroleum ether:ethyl acetate 3:1). 1.3 g of a solid were

obtained.

Melting boint: 91°C



ExarrpIeIIII/8 A 1 -Benzyl - 3-i odoi ndazol e [err] A
solution of 2.99 g of iodoindazole (12.25 mmol) in 10 mM of THF was added 5
dropwi se to a suspension of 515 ng of NaH (lfég%i noil, 12.88 nmol).in 20 m

of THF. After 15 minutes, 1.55 m of "bénzyl brom de were added. After
6 hours at FOOR. 1 ole %@E?rature and 3 hours at 40[err]C water was added to
the reaction m e m xture was extracted with ether. The
organi ¢ phases were dried with sodi um sul phate and concentrated. After
chromat ography (Si O2; petrol eum ether:ethyl acetate 9:1), 10 3.351 g of a
viscous oil whildBenzyi-3-timetbylstasnykindezole:e” obt ai ned. Mel ting point:
51.5-52.5[err]C Rl err]= 0.38 (hexane ethyl acetate 3:1)
- 135 - Exanmple 111/9 A ' 1 -Benzyl ; 3-cyanoi ndazol e
N\t s
Sn
\N
/
N

1.67 g of 1-benzyl-3-iodoindazole (5.00 mmol), 4.95 g of hexamethylditin (15.0 mmol)

and 530 mg of PD(PPh;), (10 mol%) were heated under reflux in 50 ml of anhydrous

5 1,4-dioxane overnight. The mixture was cooled to room temperature, 15 ml of 1M
potassium fluoride solution and 50 m! of ethyl acetate were added and this mixture was

stirred for 30 minutes. After the precipitate had been filtered off, the organic phase of

the filtrate was washed with water, dried over magnesium sulphate and freed from the
solvent on a rotary evaporator. Drying of the residue at 50°C under a high vacuum

10 gave the product in the form of a white solid, which could be employed in the

subsequent Pd-catalysed couplings without further purification.

Yield: 78%
Ry 0.32 (silica gel; cyclohexane/ethyl acetate 16:1)
MS-EI: 372 (Sn, M*, 23), 357 (Sn, 56), 207 (100), 165 (Sn, 61), 91 (68).



[err] : 420 ng of NaH (60%in oil, 10.3 nmol) were added in portions

to 1.0 g of 3-cyanoi ndazole (7.0 mol) and 1.7 m of benzyl brom de
(14.0 mol) in 6 mM of 5 THF, and the m xj44€ was stirred at room
tenperature for 15 hours. The reaction was guenched with 2 drops of

wat er, the m xtgg d the residue was chr omat ogr aphed
(Si O2; petroleumBo nP Sfthe filv :1). 1.3 g of a solid were

obt ai ned. Mel ti ng point: 91[err]C .

- 136 - a_nqlelll/lOA '

1- Benzyl - 3-tri M-i ndazol e:

Sn [err] 1.67 g of 1-benzyl -3-iodoi ndazole (5.00 mml),
4.95 g of hexamethylditin (15.0 nmmol) and 530 ng of PD(PPh3)4 (10

mol %9 wer e heat®(1,3+-Diexan- Byl 2xtribatydftandyl-Girannhydr ous 5 1, 4- di oxane
overni ght. The m xture was cooled to roomtenperature, 15 m of 1M
potassium fluoride solution and 50 mM of ethyl acetate were added and this
m xture was stirred for 30 m nutes. er the precipitate had been
filtered off, the organi ¢ phase of the filtrate was washed with

wat er, dried over magnesi um sul phate and freed fromthe solvent on a
rotary evaporator. Drying of thM at 50[err der a hi gh vacuum

200 ml of sec-butyllithium (1.3M solution in cyclohexane, 260 mmol) were added

5 dropwise to a solution of 34.4 g of 2-(2-furyl)-1,3-dioxane (224 mmol, obtainable from

furfural and propane-1,3-diol) in 320 ml of THF at -70°C in the course of 20 minutes.

- The solution was warmed at -20°C for 30 minutes and then cooled again to -78°C. A

.solution of 60.8 ml of tributylstannyl chloride in 160 ml of THF was then added

dropwise in the course of 30 minutes, after which the mixture was allowed to warm to

10 room temperature. After 2.5 hours, water was added and the mixture was extracted
with ethyl acetate. The organic phase was dried with magnesium sulphate and |

concentrated and the residue was distilled (boiling point,; 180°C). 93 g were obtained.



10 gave the product in the formof a white solid, which could be enpl oyed

in the subsequent Pd-catal ysed couplings w thout further
purification. Yield: 78% Rlernkg .0.32 (silica gel;

cycl ohexane/ et hyl acetate 16:1) V5- El : %72 (Sn, Merr], 23), 357 (Sn,
56), 207 (100), A . 91 (68). '

- 137 - of the invention Example 1V/II A
5-(1, 3-Dioxan-2-yl)-2-tributyl stannyl -furan [err] 200 m of
sec-butyllithium g‘% 3M solution in cycl ohexane, 260 mmol) were added 5
dropwi se to a sotlerli.drPigkolan-2ayDfursp-Lyhindezele/| ) - 1, 3- di oxane (224 ol ,

obt ai nabl e from furfural and propane-1,3-diol) in 320 m of THF at
-70[err]Cin the course of 20 m nutes. The sol ufion was warned at

-20[err]C for 30 m nutes and then 'éool ed again to o73[&r]C. A

solution of 60.8 m of tributylstanmyt=xhloride inj160 of THF was then
added dropwi se in the course gf 3. 25 akt whi ch the m xture
‘was allowed to warmto 10 room gnpe After 95 hours, water was
added and the m xture was extract et hyl acetate. The organic
phase was dried wth magnesi um su e and -~ concentrated and the
residue was distilled (boiling point[err] 180[err]C). 93 g were obtained.

10 g (41 mmol) of 3-iodoindazole (U. Wrzeciono et al., Pharmazie 1978, 34, 20) are
dissolved in 125 mi of DMF under argon, 0.7 g of Pd(PPh3)4 is added and the mixture

5 is stirred for 15 minutes. 19.4 g (43.9 mmol) of 2-(5-tributylstannyl-2-furanyl)-1,3-
dioxolane are added and the mixture is stirred at 100°C for 2 hours. The solvent is
evaporated off in vacuo and the residue is chromatographed over silica gel using
toluene and toluene/ethyl acetate mixtures as the eluent. 10 g (90.3% of theory) of 3-
(2-(5-(1,3-dioxolan-2-yl)furyl)indazole are obtained.

10 R; (8iO,, toluene/ethyl acetate = 4:1): 0.1.



- 138 - Example 1V/12 A 3-(5-( 1

, 3- Di oxol an-2-yl)furan-2-yl)indazol e ' g (41 mmol ) of
3-iodoi ndazole (U Wzeciono et al., Pharmazj,g 1978, 34 20) are

di ssolved in 125 m of DMF under argon, 0.7 g of Pd(PPh3)4 is added and the

m xture 5 Isstirred for 15 mnutes. 19.4 g (43.9 mol) of
2-(5-tributyl stm% - s)-1,3- di oxol ane are added and the

m xture is stirred at 100[err]C for 2 hours. The solvent is
evaporated off in vacuo and the residue is chromatographed over silica gel
Iy f ! A 7@

usi ng t ol Usmbods 01 acetate mxtures as the eluent. 10 g
(90. 3% of theory) of 3- (2 (5-(1, 3- dloxolan 2-yl)furyl)indazole are
obt ai ned. 10 Rf (Si 2, toluene/ethyl acetate = 4:1): 0.1.

- 139 - @yion exanpl es Enbodi ment | of the invention
Example 1/1 5-(1

, 3- Di oxan- 2- yI ) furan- 2 yl)-1- (4-picol yl)indazol e [err]
3-(5-(1,3-Dioxan-2-yl)furan-2-yl)-1-(4-picolyl)indazole

N

—

N

5 A solution of 2 g (7.41 mmol) of 3-(5-(1,3-dioxan-2-yl)furan-2-yl)indazole in 10 ml of

DMF is added to a suspension of 355 mg of NaH (60 per cent in paraffin) in 10 ml of
DMF under argon, and the mixture is stirred at room temperature for 1 hour. 1.46 g of -
4-picoly! chloride hydrochloride are then added, followed by 355 mg of NaH (60 per
cent in paraffin). The inixture is stirred at room temperature for 1 hour and then at

10 100°C for 1 hour, introduced into water and extracted with ethyl acetate, the organic
phase is dried with sodium sulphate and evaporated in vacuo and the residue is
chromatographed over silica gel using toluene/ethyl acetate mixtures as the eluent.
1 g (37% of theory) of an oil is obtained.
R; (8iO,, ethyl acetate): 0.25



5 Asolution of 2 g (7.41 mvol) of : '

3-(5-(1, 3-di oxan-2-yl )furan-2-yl)indazole in 10 m of ‘DVF is added to
a suspension of 355 ng of NaH (60 per cent_ilék%paraffi n) in 10 mM of

DMF under argon, and the m xture is.stirred room,tenperature for 1 hour.
1.46 g of aRggpy! chloride hydrochloride are then added, followed
by 355 ng of Na cent in paraffin). The mxture is stirred at
roomtenperature for 1 hour and then at 10 100[err]C for 1 hour,

introduced into water and extracted with ethyl acetate, the organic
phase is dried 33-Foawyrirfarg!H=nieclybimdazodpror at ed i n vacuo and the residue

i's chromat ogr aphed over silica gel using toluene/ethyl acetate
m xtures as the eluent. 1 g (37% of theory) of an oil is obtained.
Rlerr] (SiQ2, ethyl acetate): 0.25
- 140 - Example 1/2 <Fornyl -2-furyl)- 1
-(4-picolyl)indazol e [ e)
N O
N"’\ o)
H
\ |/

1 g (2.77 mmol) of 3-(5-(1,3—dioxan-2-yl)furan-2-yl)-1-(4-pic_oly1)indazole is dissolved
in 10 ml of acetone, and 20 ml of 50 per cent strength acetic acid are added. The
5 mixture is boiled for 1 hour, introduced into water and extracted with ethyl acetate and .

the organic phase is dried with sodium-sulphate and evaporated in vacuo to give 0.8 g
(95.3% of theory) of an oil.

Rf (SiO,, ethyl acetate): 0.25



Il g (2.77 mmol ) of 3-(5-(1, 3-di oxan-2-yl)furan-2-yl)-1-(4-picolyl)indazole

i s dissolved in 10 mM of acetone, and 20 ml of 50 per cent strength
acetic acid are added. The 5 mixture is bpjjed for 1 hour, introduced
into water and extracted with ethyl acetate and . the organic phase is
dried with sodi ate and evaporated in vacuo to give 0.8 g (95.3%
of theory) of é%ﬁ%@##@@ Rf (SiQ2, ethyl acetate): 0.25

- 141 - Exanmple 1/3 3-(2-(5-Hydroxynethyl furyl))-1
-(4-picolyl)indazol e err] . .. 0.4 g (1.3 mmol) of
3-(5-formyl -2-f%(?afﬁvadrozymemm[lty&hlr%mq@lzbméaz@e suspended in 20 m

of propanol, and 0.4 g of NaBH4 is slowy added at O[err]C. After the

m xture has been 5 stirred. at rﬁon1tenperature for 1 -hour, the clear
solution is introduced into wate extracted with ethyl acetate,
the organic phase is dried with sul phate and evaporated in
vacuo and the residue is chronat ed over silica gel using toluene/
ethyl acetate m xtures as the elu : 200 nmg (50% of theory) of
crystals are obtained. 10 Meltf ng point 183[err]C Rf (Si 2, ethyl
acetate): 0.14 The conpourds listed in Tables 1/1, 1/2 and 1/3 are
prepared anal ogously to the iNTST uctioas of Exanples 1/1, 1/2 and

I/ 3:

0.4 g (1.3 mmol) of 3-(5-formyl-2-furanyl)-1-(4-picolyl)indazole is suspended in 20 ml
of propanol, and 0.4 g of NaBH4 is slowly added at 0°C. After the mixture has been

5 stirred at room temperature for 1 hour, the clear solution is introduced into water and
extracted with ethyl acetate, the organic phase is dried with sodium sulphate and
evaporated in vacuo and the residue is chromatographed over silica gel using toluene/
ethyl acetate mixtures as the eluent. |
200 mg (50% of theory) of crystals are obtained.

10 Melting point 183°C

Rf (SiO,, ethyl acetate): 0.14

The compounds listed in Tables I/1, I/2 and I/3 are prepared analogously to the
instructions of Examples I/1, I/2 and I/3:



- 142 - Table I/I:
Table 1/1: - conti nued
Table V/1:

[err]

[err]

- 142 -

Ex. Yield
_ No. (% of theory)
17 YT "o
l [ 0.1 (E)‘oil |10
Nao u
IR O ~__-0- on |52 (TAEDY T [ 70 jﬁ
Y T e
s T
. / L.
m O H 0.2 (E) i oil 2
N\/\ b I
T Nej 0.06 (TIEDY 7 {33
-~ OH
> N
|
R O H 71046 (TAE1) 7 | 71
ll ll . o 119°C
(o]
)
i/ Z O IS (TIEl) 7 |37
| o 105°C
H

/4
z

143 -



144-

Table 1/ 1:

conti nued

Table V1: - continued

|

[err]

Ex. pL Yield
No. (% of theory)
10 0 on | 035 (TIETY7 |80
- oil
(o]
TT1 ' H J038(T3EN 7 |69
O\ o 112°C
o (o]
P
7 = O o |012 30
Na P (E4MeOH1) /
"0 .
oil
K Pz H
(o] @ 7
LN o [157°C 5
|
4E: L—]\ H [046 (TIED/ |30
H 0 o o 01]
]
|
T3 E—j\ O o [OZTTTTED) 7 {888
o | ! oil
& g5 S~ |[0# TIET7 (473
OH
1Ak e) O on 0.65 TIEL /7 [393
W s
718 3 o OH
II g \@—’ 06 (TIEl) |40




- 145 -

acetate/ MeOH = nethanol / T =

Table 1/3

Tabl e 1/ 2:

t ol uene

Table ¥1: - continued

[err]
nunber s:

* E

parts

-144 -

et hyl
- 146-

0.18 (E)/ 148

179

5% 5 on
v 0.43 (TI'ED) |32.8
1 oo 6 on
Y4 \U/ 0.53 (TIED |4 I
72z N 0 on |03 (TUENY 7|28

mp°C = melting point (°C)



[err]

- 147 - Table I/3 -

conti nued

- 145 -
Table V/2:
CH,-A'
F N\
ov
R1
(Ex Af ﬁ! ﬁ (i IEI) Yield
N * (% of theory)
0.
1723 Br ) on 037 t
\_J
S Y
V2x H,c.o,c\(:)/ o oH {0.47 10.2
DAY a
* E = ethyl acetate/MeOH = methanol/T = toluene

numbers: parts




E = ethyl acetate H = hexane Cy = cycl ohexane
Enbodi nent 11 of the invention
- 146 -
Table I/3
Ex. Yield/% of theory E
No. m.p.°C
| O:N 52 % 031
26 152°C (HE 1:1)
1l
Py -
-
s
-
NO,
v2° 82 % 0.25
147°C Cy:E2:h
o _
300
A _
s
—
NO,
128 |74 % 0.41
(HE 1:1)
N, = » CHO
5 -
-
s
S
NO,
129 85 % 0.29
162°C (HE 1:1)
N 3t )
el
s
—_—




Example 11/34 | -Benzyl-3-(6-( 1 ,3-dioxan-2-yl)-2-pyridyl)indazole
580 ng of NaH (60 per cent strength in paraffin) are slowy added to 3.7 ¢

(13.1 5 mol ) of 3-(6-(1, 3-di oxan-2-yl)- 2142yridyl)indazole i n THF under

argon. After the mxture has been stirred for 30 minutes, 1.71 m of

benzyl brom de and m xture is stirred at room

t enper at ur e forw' c?thqug then i ntroduced into water and

extracted with ethyl acetate, the organic phase is dried with nmagnesi um

sul phate and evaporated in vacuo and the residue is chr orrat ogr aphed
over silica gel and Ekyte T ety ~ac c| Vaerd/% of ) TR 1.52 g
(31% of theory) of afngi! fare obtai ned.

acetate): 0.3 72 (100, ML)

- 149 -© Exanpl “?yid/a' % 8 % 0,028
} 125°C (HE 3:1)

]
-
' 0.52
1731 F 87 % (H:E 1:1)
132°C
N, 2 / ) CHO
6 -
Ca
S
Y
73z F 42 % 0.41
200°C (H:E 1:1)

P CH,OH
o

Egm
—
S
_\
N 2 7\
N (o]
ES o
/
S
=
Cl

Cy = cyclohexane

1733

E = ethyl acetate

H = hexane



1 -Benzyl -3-(6-fornyl-2-pyridyl)indazol e [err] 1.52
g (4.1 mol) of 1-benzyl-3-(6-(1, 3-dioxan-2-yl)-2-pyridyl)indazole are

di ssol ved in 10 m of acetone, and 20, gi of 50 per cent strength
acetic acid are added. The 5 nmixture is stirred at 50[err]C for 3 hours,
I nt roduced int ter a racted with ethyl acetate, the organic
phase is dried ; myention. .\ evaporated in vacuo and t he
residue is chromat ographed over silica gel using toluene/ethyl acetate

m xtures to give 180 nmg (14% of theory) of an oil. Rf
(Sigerr], tol JExsemple B34 acetate): 0.7 10 M (CI/NHerr]): 314 (100,
M+H) . _ - - 150 - Exanpl e
11/36 1 -Benzyl - 3- (6- hydr oxynet hyl - 2- pyri dyl )i ndazol e

1-Benzyl-3-(6-(1,3-dioxan-2-yl)-2-pyridyl)indazole

580 mg of NaH (60 per cent strength in paraffin) are slowly added to 3.7 g (13.1
5 mmol) of 3-(6—(1,3-dioxan¥2-y1)—2-pyridyl)indazole in THF under argon.' After the
mixture has been stirred for 30 minutes, 1.71 ml of benzyl bromide are added and the
mixture is stirred at room temperature for 1 hour. It is then introduced into water and
extracted with ethyl acetate, the 6rganic phase is dried with magnesium sulphate and
evaporated in vacuo and the residue is chromatographed over silica gel and eluted with

10 ethyl acetate/toluene mixtures. 1.52 g (31% of theory) of an oil are obtained.
R; (Si0,, ethyl acetate): 0.3

MS 372 (100, M+1)



NN [err] 180 nmg (0.57 nmmol ) of

1- benzyl - 3-(6-fornyl -2-pyridyl)indazol e are suspended in 20 m  of
propanol, and 180 ng of NaBH4 are slowy adgdgd. After the m xture has been
5 stirred at roomtenperature for 30 m nutes, the clear solution is
i ntroduced into%wat el HES and extracted with ethyl acetate, the organic
phase is dried m sul phat e and evaporated in vacuo and the
resi due is chronat ographed over silica gel using toluene/ et hyl
acetate m xtures _as the eluent. 120 ng (66% of theory) of crystals
are obtained. 1-Benzylde(6tformgylndpymidyllipdazelec Rlerr] (Si@, ethyl -
acetate): 0.15 M5 (Cl, NH3): 316 (100, M+H). -
- 151 - Example 11/37 . 1 -Benzyl -3-(2-pyrimdyl)indazol e
O
N—N
\__N ’
I
NS

1.52 g (4.1 mmol) of 1-benzyl-3-(6-(1,3-dioxan-2-yl)-2-pyridyl)indazole are dissolved
in 10 ml of acetone, and 20 ml of 50 per cent strength acetic acid are added. The
5 mixture is. stirred at 50°C for 3 hours, introduced into water and extracted with ethyl
acetate, the organic phase is dried with sodium sulphate and evaporated in vacuo and
the residue is chromatographed over silica gel using toluene/ethyl acetate mixtures to

give 180 mg (14% of theory) of an oil.
R; (SiO,, toluene/ethyl acetate): 0.7

10  MS (CI/NH;): 314 (100, M+H).



i

[err] 200 ng of 1-benzyl-3-trinmethylstannylindazole (crude
product, 70% according to GO), 35 ng of 2-chloropyrimdine (0.30 nmol)
and 29 ng (0.025 mml) of Pd(PPh3)4 in 5 21655 m of toluene were heated
under reflux overnight in an argon atnosphere€.” The m xture was cool ed
to room tenper aMat ed ammoni um chl ori de sol ution was added
and the m xture ted with ethyl acetate. The organi c phase ‘was
dried . “over magnesi um sul phate and freed fromthe solvent on a rotary
evapor at or. Purification was carried out by chromatography over

al um ni um oxi de ldBeénzyl-346-hydsoxymiethybBepyeidydindazode at e as t he el uent :
(gradient from10:1 to 1:1) Yi el d; 80 mg (93% - K
val ue: 0. 67 (al um ni um oxi de; cycl ohexane/ et hyl acetate 10:1)

Mel ting point: 154[err]C V5- El : 286 (M+, 100), 285 (64),
209 (40), 91 (71) - 152 -

Exanple 11/38 1 -Benzyl - 3- i nmet hyl - 2 pyrim dyl)indazol e

- OH

180 mg (0.57 mmol) of 1-benzyl-3-(6-formyl-2-pyridyl)indazole are suspended in 20
ml of propanol, and 180 mg of NaBH4 are slowly added. After the mixture has been
5 stirred at room temperature for 30 minutes, the clear solution is introduced into water
and extracted with ethyl acetate, the organic phase is dried with sodium sulphate and
evaporated in vacuo and the residue is chromatographed over silica gel using toluene/

ethyl acetate mixtures. as the eluent.

120 mg (66% of theory) of crystals are obtéined.
10  Melting point 75°C

R; (SiO,, ethyl acetate): 0.15

MS (CI, NH;): 316 (100, M+H).



[err] 640 ng of 1-benzyl-3-trinmethylstannylindazole (1.72 mol), 212
mg of 2-chl oro-4,5- di met hyl pyrimdine* (1.49 mmol) and 72 ng (0. 10
mol ) of Pd(PPh3)2C [err] (5.8 nol% 5 ine20 m of toluene were heated
under reflux overnight in an argon atnosphere. The m xture was cool ed
to room terrper? ure.. g&&ur ated ammoni um chl ori de sol ution was added
and the m xtur cted with ethyl acetate. The organi c phase was
dried over magnesi um sul.phate and freed fromthe solvent on a rotary
evapor at or. Purification was carried out by chromatography over
silica gel usird¢Benzyl-3t(-parimnidyl)ipdazols - acetate as the eluent (gradient
from10:1 to 1:1) Yi el d: 239 ng (51% of theory)

Rf val ue: 0.33 (silica gel; cyclohexane/ethyl acetate 1:1)

Mel ting point: 119[err]C * Sugasawa et al., Yakugaku Zasshi,
71, 1951, 1345, 1348, Chem Abstr., 1952, 15 8034. _ The
exanples listed in Tables I1/1, [1/2 and | |/[&-we+m prepared anal ogously to
t he i nstructions of Exanples I1/34-38: N - 153 - Table
11/1 N

200 mg of 1-benzyl-3-trimethylstannylindazole (crude product, 70% according to GC),
35 mg of 2-chloropyrimidine (0.30 mmol) and 29 mg (0.025 mmol) of Pd(PPh,), in
5 2.5 ml of toluene were heated under reflux overnight in an argon atmosphere. The
mixture was cooled to room temperature, saturated ammonium chloride solution was
added and the mixture was extracted with ethyl acetate. The organic phase was dried
over magnesium sulphate and freed from the solvent on a rotary evaporator.
Purification was carried out by chromatography over aluminium oxide using

10 cyclohexane/ethyl acetate as the eluent (gradient from 10:1 to 1:1)

Yield: 80 m g (93%)
R; value: 0.67 (aluminium oxide; cyclohexane/ethyl acetate 10:1)
Melting point: 154°C

MS-EIL 286 (M*, 100), 285 (64), 209 (40), 91 (71)



[err] : - 154 - Table 11/1 - continued
-152-

Example II/38

1-Benzyl-3-(4,5-dimethyl-2-pyrimidyl)indazole

—Ph
N

N

CH
CH, °

640 mg of 1-benzyl-3-trimethylstannylindazole (1.72 mmol), 212 mg of 2-chloro-4,5-
dimethylpyrimidine* (1.49 mmol) and 72 mg (0.10 mmol) of Pd(PPh,),Cl, (5.8 mol%)
5 in 20 ml of toluene were heated under reflux overnight in an argon atmosphere. The
mixture was cooled to room temperature, saturated ammonium chloride solution was
added and the mixture was extracted with ethyl acetate. The 'organic phase was dried
over magnesium sulphate and freed from the solvent on a rotary evaporator.
Purification was carried out by chromatography over silica gel ﬁsing cyclohexane/ethyl

10 acetate as the eluent (gradient from 10:1 to 1:1)

Yield: 239 mg (51% of theory)
R; value: 0.33 (silica gel; cyclohexane/ethyl acetate 1:1)
Melting point: 119°C

* Sugasawa et al., Yakugaku Zasshi, 71, 1951, 1345, 1348, Chem. Abstr., 1952,
15 8034.

The examples listed in Tables II/1, II/2 and II/3 were prepared analogously to the
instructions of Examples I1/34-38:



'[err]

Table 1I/1

155 - Table I'l/1 -

conti nued

- 153 -

Ex.
No.

11739

Re-value (silica
gel; Cy: I:1)or
melting point _[°C]

Yield
% of
theory

154

93

Ii:40

46

I41

016

I1-42

19




[err]

= 156 T

Table 1I/1 - continued

Table 11/1 -

conti nued

- 154 -

/43

Structure

R ~value (silica
gg;Cr E 1:1)

or
melting point [°C

I 44

0.16

43

1745

30




[err] - 157- Table II/l - continued [err [err]
- 158 - Table I1/1 - continued

- 155 -

Table 1I/1 - continued

Rrvalue (SIhca
gel; Cy EE I:'Dor

147 cl 0.65 41

11748 cl ’H 0.17 11
"/%/N‘_CHJ
N =N
N
r 4
0
I1.49 0.28 34




[err] - 159 - Table I1/1 - continued [err]
- 160 - Table 11/2

- 156 -

Table II/1 - continued

: E o __

Ri~value (silica
gel; Cy EE L:1)or
I/50 0.76 64
II:s1 0.72 19
52 H 0.95 47
N.__N
N \/\OH
~N
\N
’
G
1] NYNHz 0.03 (Cv:EE 4:1) | 53
|
~N
\N
’
O




[err] _ - - 161 - Table I1/2 - continued

- 157 -
Table II/1 - continued

Structure | Revalue (silica

gel; Cy: EE 1:Dor|"
melting point [°C]

0.87 45
210°C

wss | - 0,67 86
' NTR 118°C

56 0,6
W56 bf/ﬁ/cm 051 19

s~ | 0.61 51
NN H, osec




lerr] EE: ethyl acetate Cy: cycl ohexane

- 162 - Enbodi nent 111 of the invention Exanmple 111/69
1 -Benzyl - 3-(1-net hyl -i m dazol - 2-yl ) -i ndaz@lee
N- N [err] 2.50 g of 1-benzyl-3-iddoi ndazole (7.48 nmol), 3.33 g

of 1-nmethyl-2-4ki yl - stannyl i m dazole (8.98 mmol) (K Gaare, K

Undhei m et al ,iak!%?g-hcr]%°n‘%“%§%%nd 1993, 47, 57) and 432 ny of

tetraki s-tri phenyl phosphi nepal | adi um (0.37 nmmol) .in 10 m of
! -Pal _ S

Ex. : Re-value (silica Yield
' Structure gel; Cy: EE 1:D)or| % of
melting point [°C]
/39 0.80 DY
II:50 0.73 68
129°C
Ii6l cl ' : 0.84 42
I X—CH, 102°C
\N
V4
5




DMF were heated at 80[err]C for 2 days under argon. After cooling, water

was added to the m xture and the m xture was extracted with ethyl
acetate. The organi c phases were dried gbth sodi um sul phate and
concentrated. After chromatography (SlC{err] CH2C [err]: MeCH 100: 1),
2.40 g of an oi ?btalned Me: (C, NH3) 289 (M+H+, 100).

- 163 - E)L!&%fg—l -|qontipued Et hyl

2- (1- benzyl -i ndazol - 3 yI) oxazole 5 carboxylate

N- N [err] \oriey = = NARCNY: 1)
(T. Chsum & H. Neu

benzene was added d

1- benzyl - 3- cyanoi ndfsz

acetyl acetonate (3

Thereafter, the hder reflux f fhir t her

. The residue wg
acetfate 3:1). 67{ng of f
hyl acetate §

15 m nutes, cool ed
chr omat ogr aphed (S
yellom1oi| are obta




- 164 - Example 111/71 1 _

- Benzyl - 3- (5- hydr oxynet hyl - oxazol - 2-yl ) -i ndazol e [err]

18 nmg of lithiumalum niumhydride (0.47 n were added to a sol ution of
67 ny of ethyl 2-(1-benzyl-indazol-3-YyI")-oxazol e-5-carboxylate in 2
m of ether at ﬂhﬁrnﬁtbc. After 5 3 hours at O[err]C, the reaction [|acuna]
was stirred at enperature for a further 24 hours, water was then
added and the mi xture was extracted 3 tinmes with ether. The organic

phases were dried with sodium sul phate and concentrated. After

chr omat ogr aphy ( Si e . g : a
sehiny adefiglde 141).

white solid e
- 165 - Exa . point [°C] |L7©
2- (1- benzyl - i ndazofl—3-y Gt EE 1:1) theory]

0.23 250 34

/64 CH, 0.04 208 8 l

Il/65 CN 0.25 19




[err] 148 ng of 1-benzyl-3-trimethylstannyl-indazole (0.399 nmol),
86 ng of ethyl 2- br onot hi azol e- 4-carboxyl ate (0.364 nmol ) (Erl enneyer
et al. Helv. Chim Acta 1942 5 (25) 1073) d 42 ng of Pd(PPh3)4 were
stirred in 2 m of DM under argon at 80[er'rl?g' ~for 2 days. After

cool ing, water Med tq the mxture and the m xture was extracted
with ethyl acet ! & OPYIf% phases were dried with sodi um sul phate and
concentrated. After chromatography (Si Q2; petrol eum ether:ethyl acetate '
3:1), 75 nmg of a white solid (52% are obtained. 10 Rf: 0.31

(hexane: et hyl acet : I NQ POI NR,vae 00| §r ] C. Yieldl N€
conpounds |isted i gﬁ'bl d St were prepar efl (afmadga;oué P’get{“% il‘e % of
i nstructions & dbove: Cy:EE 1:1) |Point[°C 1%@01-3,]
Table 111/1: NN jerr]
: I1/66 CN 0.26 4
H&WNH,
N =N
N F

II:68

/67 F 1014 17

EE: ethyl acetate

Cy: cyclohexahe



[err] The conpounds listed in Table I11/2 were prepared either

anal ogously to the 5 I nstructions given above or obtained via the
correspondi ng i ndazol e derivatives 1ga _ or
[err] (identified in what follows by_.nH%Eole-cxxerL]g, |3dazok§-C06§
[ - [ I be nder - ].
?rlggd?zo[r:blcg} . entIlPXfﬁ.Q%n%n cess vari ants descri u [ A3] - [ G3]
Example I11/69

1-Benzyl-3-(1-methyl-imidazol-2-yl)-indazole

N—Q /N
&
Me

250 ¢g | of 1-benzyl-3-iodoindazole (7.48 mmol), 3.33 g of I-methyl-2-tributyl-
5 stannylimidazole (8.98 mmol) (K. Gaare, K. Undheim et al, Acta Chem. Scand. 1993,

47, 57) and 432 mg of tetrakis-triphenylphosphinepalladium (0.37 mmol) in 10 ml of

DMF were heated at 80°C for 2 days under argon. After cooling, water was added to

the mixture and the mixture was. extracted with ethyl acetate. The organic phases were

dried with sodium sulphate and concentrated. After chromatography (SiO,;

10 CH,Cl1,:MeOH 100:1), 2.40 g of an oil are obtained.
MS: (CI, NH,): 289 (M+H*, 100).



[err]

- 163 - -

Example IIV/70

Ethyl 2-(1-benzyl-indazol-3-yl)-oxazole-5-carboxylate

CO,C,H;

A solution of ethyl diazopyruvate (250 mg, 1.76 mmol) (T. Ohsumi & H. Neunhofer,
Tetrahedron 1992, 48, 5227) in 4 ml of benzene was added dropwise to a refluxing

5 solution of 600 mg of 1-benzyl-3-cyanoindazole (2.57 mmol) and 0.8 mg of copper(Il)
acetyla.cetonate (3 mmol) in 1 ml of benzene in the course of 4 hours. Thereafter, the
reaction mixture was heated under reflux for a further 15 minutes, cooled and
evaporated in vacuo. The residue was chromatographed (SiO,; cyclohexane:ethyl
acetate 3:1). 67 mg of a yellow oil are obtained.

10 R, =0.11 (hexane/ethyl acetate 3:1).



- 168 - Table [11/2 - continued | [err]
- 169 - Table I11/2 - continued
' - 164 -
Example ITI/71

' 1-Benzyl-3-(5-hydroxymethyl-oxazol-2-yl)-indazole

OH

18 mg of lithium aluminium hydride (0.47 mmol) were added to a solution of 67 mg
of ethyi 2-(1-benzyl-indazol-3-yl)-oxazole-5-carboxylate in 2 ml of ether at 0°C. After
5 3 hours at 0°C, the reaction {lacuna] was stirred at room temperature for a further
24 hours, water was then added and the mixture was extracted 3 times with ether. The
organic phases were dried with sodium sulphate and concentrated. After
chromatography (SiO,; cyclohexane:ethyl acetate 2:1 to 3:2), 12 mg of a white solid

are obtained.

10 R = 0.12 (hexane/ethyl acetate 1:1).



[err] - 170 - Table I11/2 - continued

- 165 -

Example III/72

Ethyl 2-(1-benzyl-indazol-3-yl)-thiazole-4-carboxylate

148 mg of 1-benzyl-3-trimethylstannyl-indazole (0.399 mmol), 86 mg of ethyl
2-bromothiazole-4-carboxylate (0.364 mmol) (Erlenmeyer et al. Helv. Chim. Acta 1942

5 (25) 1073) and 42 mg of Pd(PPh,), were stirred in 2 mi of DMF under argon at 80°C
for 2 days. After cooling, water was added to the mixture and the mixture was
extracted with ethyl acetate. The organic phases were dried with sodium sulphate and
(_:oncen—trated. After chromatography (SiO,; petroleum ether:ethyl acetate 3:1), 75 mg of
a white solid (52%) are obtained.

10  Rg 0.31 (hexanezethyl acetate 3:1).

Melting point: 95-96°C

The compounds listed in Table II/1 were prepared analogously to the instructions

given above:



[err] - 171 - Table I11/2 - continued

- 166 -
Table ITI/1:
N—N
\
R42
Ex. R% R; */Mobile phase | Yield
No. (% of theory)
/=3 N CH, 014(HE3 D 26
\gj/ Melting point 77°C
-4 ~' 025 HE 31 |37
' s—-’7 ' Melting point 77°C
H: hexane
E: ethyl acetate

The compounds listed in Table III/2 were prepared either analogously to the

5 instructions given above or obtained via the corresponding indazole derivatives

or

rN\ P~coH rN\N/ co-cl N Z co-NH,
N . ] _
Ad A A

(identified in what follows by indazole-CO,H, indazole-Co-Cl or indazole-CO-NH,)

by the process variants described under [A3]-[G3].



- 172- Table I11/2 - continued [err]
- 167 -
Table /2
Preparation Yield!
%’; Structure method = | melting Ry
' point °C
75 * 65 % from | 0.17
cH, | (D3] OAc/ (CH,Cl,
R 128°C MeOH
N, 2 i
r N 0 100:5)
Ph OH
76 * 86 % gom | 0.12
N—N [G3] OAc/ (CH,CH,
N — B 138°C MeOH
N ° on 100:5)
F
mi~7 * 24%/ | 0.15 (H:EE
CH, [D3) 3:1)
N
N, = l‘g——,
,',: N  o_cn
T
11178 : * 92 %/ 0.16 (H:EE
Q_Z-N [G3] 107°C 3:1)
] F N‘N (¢} OTCH’
(e}




(Al ox)
[err]

- 173 - Table I11/2 - continued
- 168 -
Table ITI/2 - continued
P - ‘>=’r i = 1
Ex. Structure ‘Preparation | Yield/ R,
No. method me:ltlr:g
point °C
79 * 52 %/ 0.77
N—-N (G3] 111°C (CH,Cl,
\ MeOH
? ° ci 100:5)
1L'R0 B3] 4%  |022 (HEE
CH, 106°C 3:1)
N
{ i
/81 * 50 %/ 0.22
[G3] 153°C (DCM:MeO
'\ H 100:5)
0
Ph OH
I11/82 [B3] 41 %/ 0.11 (H:EE
150°C 3:1)
N OH
N3l \
N s
Ph




- 174 -

Table 111/2 -

conti nued

[err]

build up fromindazole [err] or indazol e-COOH or indazole [err]

-process equation

- 169 -
Table III/2 - continued |
Ex. Preparation Yield/
No. Structure method melting Re
point °C
I11/83 * 35 %/ 0.69 (DCM
N—N [G3] 135°C MeOH
i AL 3 100:5)
[N o o._on,
” T
(o]
11/84 [A3] 40 %/ 0.24
. [B3] 94°C (DCM:M
S oy, | Tremoval of ‘ 100:5)
r N s * | protective
Ph OH groups
"T85 [A3] 20 %/ 0.43
87°C (ODCM:M
-N
I\ 100:5)
N
gy
F




- 175 -
Yi el d!

poi nt 0C

(PE/ E
D3

87[err]C

20 %
5:1)
8.5 %
(Hex/ EE

Tabl e

No.

20 %

0. 26

0. 27

111/3

Ex. Structure Preparation
nmet hod mel ting
R34 . 11 % 0. 47
| 1:1) 187 Il
_ . 1 [err]
e C0ntml.l1€9 L1 [err] F3
102 : [err]
) A1 erﬁq LI LTS
Ess | [ Swugure Preparation | YieW/  1or oy C
No. method ng
point °C
I11/86 [A3] 9 %l 0.44
H 76°C (DCM:M
N
100:2
N, = 4 » )
s
11187 * 22 %/ 0.70
[E3] 80°C (DCM:M
N 100:5
pag ’
[N o
Ph
11188 * 55% | 0.63 (HEE J’j
Nl e, [F4] 60°C 1:1)
e p—4 (Alox)
N o

100

F3



[err] F3 9.5 0.3 68 . CH3

104 by- pr oduct - (PE/E
5:1) [err] - 171 -
Alferr]O _ - 176 - Table I'11/3 -
conti nued Table TIPX - cture ' Preparation Yi el d/
Rl err] l\b.‘ae—— contliluel nmet hod mel ting
~point[err]C L1/ N 12 %
0,381 105 Ex. < adudt Yield/ P
5 1) No. S 1 o ;ﬁﬁm melting H3
75 % 0.21 106 | pont°C 188[effr] C
(Hex/ EE r] ' . KF
Al2q err] W’IB& ” D3| 3¢ % 3%& %
0. 09 10 [grrMon [F3] 1336 er | {GH,Cl, ﬁlq/d o/
EE 2 1) - 7\ efediiction CH,0H Alfferr]O
11 PrfZ  Sof3 11 % 1486
108 _ 71[err]C ' (PE}~ E
| u
111490 * 40 % 0.08 (H:EE
CH, [D3] 3:1)
N
N\ - : /‘L
N 0
CMe
mor| * 44 % 0.43 (H.EE
CH, [D3] 1:1)
N
N, 2 ,X\l
N o)
OEt




0.625

Al[err] O 1] o F3 10 %
[err] (PE/E
1:1) 1-7-2.177 - Table I'11/3 -
conti nued Ex. Structure - B Preparation Yi el d/
R err] No. ) met hod mel ting
point[err]C  Table JIU2 - continued [err] 12 %  0.399
110 [err] by- pr oduct 72[err]C (PE/ E
1:1) : S—
111 Ex. StrisGure epgragipn oY
[err] by- prodL‘{Q ( PE| g method _ ;?Eé%:
Allerr]Jerr] = - +3
0.41 112 o2 (B3] ~100 %
(PE/E err] +removal of | 121°C
Alferr]Jerr] N protective
N, 2 4 \ oups
OH
/93 * 19 % 0.29
SO0 | [F3] (CH,CL:
| /'§ CH,OH
o 100:1)
1194 * 14 %/ 0.87
LI B 1) 109°C | (CH,Cl,
P ;'&CH CH,OH
N o > 100:1)
(Alox)




1] F3 7 % 0.622 113 88[err]C
(PE/E [err] F3 14 % :
0. 667 114 _ [err] 173 - 54[err] C
(PE/E 1:1) N 0
Alferr]Jerr] ) . - 178 - Table I'11/3 -
conti nued Tab U2 =Fonfives _ Preparati on Yi el d/
Rl err] No. met hod mel ting '
point [err]C L1 [err] __F3 13 %
0.66[err] 115 Ex. Prebafation Yield/ o8l efr]C
(PE/E ﬂ#m’},r r]] O er Piucture |1} het%? melting Ry
F3 with 27 % 0. 453 116 point°C
121[err] C (E/ PEA!I 1795 rrl BT 579 0.10
0 errf g err N +remova:l of | 139°C (CH,Cl,.
N2 i1\ protective CH,0H
N s groups
. OH 100:1)
]
111796 * 59 %- 021
" CHy 1 D3]} 144°C (H:EE
N oL 1)
N o 1
E . . OH
g
1 1 1% 0.43
97 [F3] (PE:EE
N 2 '}‘ \ 1:1)
F N ° Alox
F.




[

see process equation

111 F3 . 4 % 0. 331
(E/ PE Al [err]Jerr] 1] % 0,674
(PE/ E Alferr]Jerr] _174_III
D3 53 % 0.5 119 - al kl ati on
101[err]C ( } . EE 21) _
- 179 - Table -ZCSH?tf'h%gd Ex. Structure
Preparati on Yi el d/ Rl err] No. met hod
mel ting — poi nt '
L1/ lEx_ PR:3ardh OY##iB 20
[err] + oxidation N(,_12][err]sgugeg’re (Cyclo m%t%:,rd on melting | [err
" point °C
| . 3% | o067
98 N S R3] 145°C (H:EE |
N, 2 ,;&CH, 31
F
[
?
i
nmy/ _ * 16 % 047
99 \ _f\cﬂa {F3] 73°C (H:EE
N, 2 i3 3
N o]
£ Alox
|
o
* . . —CCl .
= build up from indazole ||  or indazole-COOH or indazole
o :
NH,



[/ H3 63 % 0. 037 121
[err] + reduction 142[err]C (Hex/EE
3:1) 11 175 F3 10% 0.55
122 . Jerr] T Cycl
EE 11/ D3 80 % 0. 086
123 Table V3 [err] + oxi dati on 8l[err]C ( Hex/ EE
[err] + addition 3:1) H ' 1]
H3 97 % 0. 515 124 + reduction
91[err]C (HexEE + al kyl ation :
[err] ' =18
cont i nued EIEEX Struct¥r¢ yct ur e :::&fgtmnl-
Yield  Rerr] " INo.
mel ting _ - :
[err]C D RiY F3 13
0.162 125 | 100
(Hex/ EE N
3:1) Ne A N
N o
I D3 20 % 0.18
101 CH, 87°C (100 h
N _
@\/N\ 4 /_—\(
F O-CH,
L v on | P2 20% |026
102 cH, - (PE/E
N -
©\,N\ 2\ 1)
N o Al,O
1L G CH, F3 8.5 %. 0.27
103 o 75°C (Hex/EE
N : :
N o)
F
1 we o, | P2 9.5 0.368
104 cH, by-product | - (PEE
N— :
©\,N\ A\ 1)
N o~ Br Al,O.




L1/ 13 92 % 0.179 126
83[err]C (Hex/ EE
3:1) [11 176 - J3 38%
0. 30 12[ err] | 1730C
H. EE . 173C 3:1
i Table I3 - cegtinued 5% 0.9 128
1550C (H EE 3:1)
-181- Table I11/3 - continued Ex. Structure
Preparation Yi el d/ EI err] No. , met hod
mel ting PRBANon | FYlold?
J3 129 E;’f, Strycgys | meﬁm melting Re
’ point °C
it/ | He o, F3 12% 0,381
105 cn. | by-product - (PEE
N ? i
“ Q/N\ A\ 1)
N o) 8r AlO,
F kdt
134 o ,—cH, H3 75 % 0.21
106 . 0 188°C (Hex’EE
Ne A~ ) 3
N o~ ~CH,
F ALO,
HI D3 52% 0.09
16~ , CH, 138°C {Cvclo/ h
N -~
©\'/N\ Z I-Q EEZ 1)
N o Al,O:
F OH <
m F3 11% 0.486
108 71°C (PE/E
Q/ N \ I:1)
N\N/ /0 ALO,
Il F3 10 % 0.625
100 (PE/E
N | H 3]
Ne 2 N
@/ \N | o Al-_,();




11 B3 38 % 0. 46 130

131[err]C (Cy:EE ' . 10: 1)
B3 86% - 86 % 0.43 13117,7
123[err]C (Cy: EE ) N
10: 1) ; - 182 - Table I11/3 -
conti nued Table JIV3 gontinped o Preparation Yi el d/
No. met hod mel ting
point [err]C 111/ B3 78 % 0.41
132 166[err]C (Cy: EE
10: 1) BS. .
Ex. | Structure Preparati el :
8'0-4% 133 Ex Preparatiofs | %ﬁfﬁg Re (oy: ke
: _ pomnt °C
I/ . F3 12% 0.399
110 Q/ ‘ by-product | 72°C (PE/E
N A\ 1:1)
N o
ALO,
118 B F3 85% 0.581
111 . by-product 1- (PE'E
N AN 1D
N o)
F AlLLO,
“ I | F3 15% | o041
112 86°C (PE/E
N- _ :
©\,N\. A\ ' :h
N o AlLO;
I .
[ F3 7% 0.622
103 88°C (PE/E
NG 2~
K °
1 H,G F3 14 % 0.667
T4 CH, : 54°C (PEE
©\/N\ & 'f \ LD
N o . ALO,




. 183 - Exanpl es of the process according to the invention for the

preparation of the oxazolyl conpounds of the general formula I11-XXl X
and conpounds in which Rerr] represents. _ a radical of the fornula
FTT-XXVIT: In the foll owi ng descri ptly%ns of experinments, the

retention fact O@Me as%ci]ed on 5 silica gel TLC, unless stated
otherwi se. H = D FROMUNEEG | acet at e. Process Exanple 1
[err] A m xture of 10 g of :

3-(mtrifluoronethyl benzoyl ani'do) -1, 1-di chl orobut - 1-ene, 5.1 g ~ of
sodi um net hyl ate and 35 of dimethylacetamde is stirred at 25[err]C

over nl ght , 5 7Y ‘. T V2 ST s B T nern a W e V t ed
several times with| s mEupeene chl ori de. ;glfgstf??l e erefiingOr iRte phase is
separated off, dri bNowi tth sodi um sul phat g™ filtppedt®ng the sof vent
is renmoved in a Vauu.l'lllutaly ev-apot at-or— Prst++ttaret—of—t-he
resul ting crude prpdilict |gi ves 7.4y of Hg- met hyF3 5- met hok ¥t hyl|-0.66”
2-(mtrifluorophengh)s oxazede ( @ ng rangg P6- 100[ err| &¥-g. 2 riypek.
Preparation of the 1.1 1d om3-§ { f I uor pnet hyl bengoyl am cq)_l-)but -lL- ene
enpl oyed: 15 {st sfa Nl g A mxturpe of 61§ g
1,1,1, 3-tetrachl orpbut afe, robt ai ned bf additipn, initiafed by flrAdgO:
L F3 with 27 % 0453
1ie cH, c 121°C | (E/PE
{2 [ on
N o o._CH, \n/\( . 1:1)
o o o AlLO.
11 F3 4% 0.331
117 . - (E/PE
N .
Q\/N\N/ Jd N 1A13)O
| : | o 2.
m- : F3 7% 0,674
118 - (PE/E
Ii 1:1)
N
N, 7 i/ \ Algo-. _
_ N o '
F .
I D3 3% |05
q 110 cH, | +alkylation | 101°C (Cyclo
Q\/N\N/ 7 \g . EE 2 ')
F °  ocH, . Al 0




radi cal s,

t et rabut yl anmmoni um br om de

-184-
t hen added

of carbon tetrachl oride onto pr opene,

by stirring at

with sodi um sul - FORYRHE;

roomtenperature ‘for
re separated and the organic phase is dried
trichloro-but-I-ene and

13.3 g of

and a solution of 138.2 g of sodium
hydroxide in 390 m -of water is mxed thoro ly

4 of 1,1, 3-

24 hours.

l,I,I-trichloro-but- 2-ene i s obtained by distillation of the crude
5 2nd st age

H N [err]
1,1,1 -trichloro-b
are netered sinult g

g of Herr]Oin 568t

hour, _
added in the coursqg
hpurs, the excess

net hyl ene chl
of hal f-concentrat
bei ng heated at th
hours, the m xture

extraction with nep'

dryness in a
solution is then ad
adjusted to 9. The
distilled. 156 g of
poi nt 45-50[err]

product (492 g of boiling range 45-50[err] C/ 20 nbar).
21

0 g of a mxture of 1,1 3-trichloro- but-I-enefandﬁ

ochlorlc acid, while [15

ar.ous

stfr“‘ﬁ‘ers a sol ution, ton

concentr at ed sulphurr in

meltfY g
heire 60 r

grocyan
ther re

| S}t ejd+ oxidationof
1 ength sodi um hy
pay ated off

ThIS Brude pr oduct is
stirr

ils stirred,
's 20  iso
-ene are o

cacrd

f 121FGe
dr oxi de
by extrg
M xed w
ng, thg
Aft er 24

t ai ned,

bt Yon t]ioAs

m: o o | F3 10% 0.55
122 °] - (Cycl
N_ 2 Y EEZ:
N o
11t _ D3 80 % 0.086
123 CH, + oxidation | 81°C (Hex/EE
N_ 2 ?{(CH’ + addition 3']) ,
N o '
_ OH 1
I H3 97 % 0515
124 + reduction | 91°C (Hex'EE

+ alkylation

1:1

2 1 of water are



185 - 3rd stage
mtrifluoronethyl benzoyl
added dropwi se to a m xt
35 m of nethylene chlor

45 m of b5 g%éﬁﬁuﬁgff

stirring vigor

[err]

chloride in 25 m of nethyl ene

ure of 21.0 g of 3-
ide and a solutlon

8?“ COHI’ se

-

of 30 m nutes,
a reaction time of a further

phases are separated. Concentration of the organic

of 2,2-dichloro-3-(mtri

quoronetth

Process Exanple 2 |g, J

benzoyl ani do)-b
K m Xt u .

Jut -

A solution of 26.9 g of

chloride is

hour ,

no-1, 1-di chl or o- but - 1- ene,
"15.9 g of sodium carbonate in
while cooling with ice and
t he

phase gives 39.0 g

1- ene.

1, 1-di chl or o- 4- (nwtuﬂgl oronethylbenzoylanld Nmeltidg 2 %f(ﬁ %D
sodium butylate and 35 i of di nethyl acetani fle i s heatjepoistt’C1pO0[ err]iC for 7
hours, while f#ﬁrlng Arter the reacti ¢ the m e 15 rked up
analogously to Exarjple 1. di stillation of t e’r espl- |ng Crude
product gives 6.4 ¢ ¥ 3- y | 11°C | (Hex/EE .
met hyl -2-(mtrifl udrophgn xaz I ng range 1 6-110[ar1]x70.2
nbar) . Procqss Exa & splution of 1.8 g of
3-acet anmi do- 1, 1- di dhl or dbut - 1-ene and 1°907g pf sodi um t hylatg in 20
m of nethanol is Heatedq at the boiling poiny under rdflux fof 24 hdurs.
Thereafter, the metfhanol}j is distilled off, the residudg is taklen up ifn 5 ni
of water and O of ety ene cihtor i a§,_and the {or gfmi T aahdb S
separated off and gYiIIed in acuo 0|8 g of 2% 179
2, 4- di met hyl - 5- net Hob¢ gt -oxa i s obt af ned, boi ||i%% poi jnFHex/EE
3:))
N 7
L J3 38% 0.30
12- : 173°C {(H:EE
N 3:1)
Q,N\N/ \N’H\CH
F 2
I 13 2i % 0.29 h
128 155°C | (WEE
A

N‘N’ ‘ﬂ\

CH,




186 -

54C/ 20 nbar .

Process Exanple 4

[er

r]

A

m xture of 7 g of 3-(2-chloro-6-fluorobenzoyl anm do)-1,|-dichl oro-but-1-ene,

11.7. ¢ of sodium 4-t

ert-butyl phenol at e

N- met hyl pyrrolidone is heated at 100[err]C

The solvent is
is taken up in
separ at ed

g

n
of f,

Fiffed

a ff by vacuumd

nd 100 nml of

“for 8 hours,
stillation, the

while stirring.

resi due

ene chloride and the organic phase is
drled mnth sodlun1sulphate andwfreed fron1the solvent

in a vacuumrotary | ge3TAimcimesns oo 3 Y“ﬁﬂ" S~
chromat ogr aphy. 5. 1]&xof LSII(UQNGhI or o- 6- Preparation melting | Rt
f 1 uor ophenyl) - 4- met j\No- 5-}(4-tert - but yl phenoxynﬂqw’ld) OXcLZﬂJitﬁO@I’e obt ai fhed.
10 Process Exanpl ¢-& A—trtt-e—ef—bt1g—o+
3- benzoyl am do- 1, 1- qillthl 4r o- but- g off Bodi um agetate gnd 500
m of N—nethylpyrro\ud@ne i s hea at 150[err]C for 36|hours, while
stirring. The gr ude sol dted in a ganner gnal ogous to
t hat described in anpl g 4 i stifllation gijves 35 |g of
5- acet oxynet hyl - :thyl-2 ph nyl$bxazoh droill i ng 15 range
88-91[err] 0.1 nbay).

m | B3 38% | 046

130 131°C (Cy:EE

N~ ~-S 10:D) LI
N_ & ":ﬂ:;
N s
IIL B3 86 % 0.43
131 Q | e 123°C | (Cy:EE ||
N CH
N, 7 10:1)
. f N/ sICl




- 187 - Process Exanple 6 [err] 80 [err]l of NaCH, IM
were added to 15 ng of 3-(1-benzylindazol e-3-carboxan do) -

1, 1-di chl orobut-1-ene (40 pnol) in 20 [err] I B&; N- net hypyrrol i done under
argon and the m xture was heated at 55] 1C for 1 hour. It was cool ed

and 0.8 m of . of 5 ethyl acetate were added. The organic
phase was concmaﬁ?“ fipeed: osi due was purified by preparative TLC
(SIA2). 9.9 mg (77% of 2 (1 benzyl i ndazol 3- yI) 5-

hydr oxynet hyl - 4- net Igyt== S FETLIr[g‘pu Vel 10.
MG (DO / NH3): 320 ( JoBx M§taette) R[err] 0. 17 apation - ) e | Re Procgss
Exanple 7 - e 10 (For t his exanpl ,e ani dgo,htn ef medi at

st age was prepar ed if - re—Fot-rta Jear—arreHa—eet —le. )
500 ng of 1-benzyli rid& rexy| chloridej B3. 847 mﬁs)% 26 '
3- am no- |, 1- dif ‘ ¢ (1. 847 ') and 318esr Of

acetate (3.88 nmol) § _ [ f N-nmet hyl pyrrol ﬂ)oge
150[err] C under argdgn for} 5 d lid m xturg was cob ter
was added and the m ture pas ext rNact eos S€ times wjth et hyl
acetate. The organi d dried (over b2804) and concengrat ed End
t he resi due wag t phed (Si @2, petrol eum etiher/ethyl acetfte

ere isol at ed:
ijndazol e- 3- car boxam do) - but - 1-ene (410 jng,

3:1). Two products §
1, 1-di chl oro- 3- ( 1- bg

v/ B3 73 % 043
133 162°C . | (Cy:EE
10:1)




- 188 - 59%9 Rerr]: 0.26 (H EE 3:1) and

5- acet oxynet hyl - 2- (1- benzyl i ndazol - 3-yl ) - 4- met hyl oxazol e (160 ng,
249 . M5 (DCl/NH3): 362 (100, MH). Rf:,,0.17 (H EE 3:1).

Process Exanple 8 [err] 5 - 100 'n{gg of

3- (1- benzyl i ndazol e- 3- boxamni do 1-di QLoreoﬁu--.

and 29 ng of sdehapiesy
at 100[ err
purified direct yl.
acetate 3:1). 3braficabiof #hé%formmila M-XXVIIL -

2- (1-benzyl i ndazol - 3-yl ) - 5- met hoxynet hyl - 4- net hyl oxazole were isol ated
as a 10 yel | owi sh oil. M5 (DCl/NH3): 334 (100, MHerr]). Rf: 0.67

ﬁrg CH2C()3} [ e?L,r ]13 '.\/gﬂ‘?rff’% ?cé)l_ﬁ:)?fgi[n% descriptibhO6€SPehtiRAR! theSetention fdctir§ R, are measured3éh

- (2- f | uor okgenz Wilidangkd MG Blesastatedaothetwiiseh Bt = hexane, EE = ethyl aeetatenl ) and
3.75 m of NaOH, 1IN (3.75 mmol) were stirred in 7.4 m of 15
N- et hyl pyrrolidone at 50[err] C under argen overnight. After cooling, the

m xture was mp&grﬁ#&tp i ce-water and the product which had
precipitated out was 1i1ltered off and

F.C,
N
/4 l
fo) OMe

A mixture of 10 g of 3-(m-trifluoromethylbenzoylamido)-1,1-dichlorobut-1-ene, 5.1 g

Ty

of sodium methylate and 35 ml of dimethylacetamide is stirred at 25°C overnight,
50 ml ‘of water are then added and the mixture is extracted several times with
10 methylene chloride. The methylene chloride phase is separated off, dried with sodium
sulphate and filtered and the solvént is .removed in a vacuum rotary evaporator.
Distillation of the resulting crude product gives 7.3 g of 4-methyl-5-methoxymethyl-
2-(m-trifluorophenyl)-oxazole (boiling range 96-100°C/0.2 mbar).

tion of the 1.1 -dichloro-3-(m-trifluoromethylbenzoylamidoe)-but-1-ene em lo. ed:

15  1st stage

Ci
A mixture of 615 g of 1,1,1,3-tetrachlorobutane, obtained by addition, initiated by free

radicals, of carbon teti'achlo_ride onto propene, 13.3 g of tetrabutylammonium bromide

and a solution of 138.2 g of sodium hydroxide in 390 ml of water is mixed thoroughly



dried. Finally, it was purified by colum chromatography (Slqerr]

cycl ohexane: et hyl . acetate 2:1). 375 ng (60% of
2-[1-(2-fl uorobenzyl)indazol - 3-yl]-5- hydroxy@ hyl 4-
- 189 - rret hyl - oxazol e were obt ai ned Wwhite crystal s

Melting point 1 VB ESI-P |. Tl VE 8 (100, rrl]),
R er Ir] g 8 |20 (H: tg‘nk at room temp hours. )2 1 of3 wat(er are then dec} )the phases

-dichloro-3-[1-( égﬁll?‘_z e Y

5 was prepar ed&%séé‘ég{tﬁg%%k @#a%pyrl |dggﬁ§e@?§g§d§ﬁ!‘ atelAH‘SXtﬁ{g%fq R
1-(2- f | uarichlercziyt) I-emedaniol, la,-lanclﬂotoem;vrz-drd lsrobtwle(djby&ﬂaﬂtamh)of dreder2dsd)
mg of 3-am no-1,| di yo-but-|- | .5 m of THF and the

m xture was sti rR’B@“céﬁ%%rﬂ??’Qﬁ’ﬂgrré?&ﬁ%S‘g%bgpé?” hours. Ethyl acetate
and water were then added. The organi c phase was dried over sodi um
sul phate and concentrated. The crude product 1,1-dichloro-3-[I-(2- 10

f | uor obenzyl) i ndaglxtage3- car boxam do] -but - 1-ene is pure enough, according to
TLC, to be further reacted directly. Rf: 0.32 (HLEE 3:1).
Process Exanple 10 [err] 136 of 1,1 -dichloro-3-[1
-(2-fluorobenzyl)indazol e- 3-car boxam do] - but/~ 1 Cane 15 (0.267 mml) and
47 mg of sodium nethylate were stlrrepnu . 6
N-met hyl pyrrolidone at 100[err] C under argon

rni ght. The crude m xture

was cool ed and purified directly by col umgghromat ography (Si ). 24
ng (20% of 2-[1 '

-(2-fluorobenzyl)-indazol - 3-yl ] -5- net hoxynet hyl - 4- net hyl - oxazol e were

i sol ated as yel | owi sh crystals. 20 Mel ting point 86-88[err]C. M5
(ESI - PCSI Tl VE) : 2§ﬂ4g 068 mlmmael%/ 1,1,33dciflogobuti-ene and] let.d jtrichloro-bute2-arg and 52 ml

( CHZCI Lerr]: MeCH fl an?ly&l)ous hydrocyanic acid are metered simultaneously into-a solution, heated at |
40°C, of 38 g of H,0 in 568 g of concentrated sulphuric acid in the course of 1 hour,
while stirring. A further 78 ml. of hydrocyanic acid are then added in the course of 2
10 hours. After a further reaction time of 2 hours, the excess hydrocyanic acid is distilled
off. The reaction mixture is-rendered alkaline with 20% strength sodium hydroxide
solution and the crude product (195 g) is separated off by extraction with methylene

chloride.

This crude product is..tﬁixed with 950 ml of half-concentrated hydrochloric acid, while

15 stirring, the mixture being heated at the boiling point under reflux cooling. After 24
hours, the mixture is cooled and a small amount of by-product is removed by
extraction with methylene chloride. The aqueous phase is concentrated to dryness in a
rotary evaporator. Half-concentrated sodium hydroxide solution is then added and the
mixture is stirred, the pH being adjusted to 9. The amine which separates out is

20 isolated and distilled. 156 g of 3-amino-1,1-dichloro-but-1-ene are obtained, boiling
point 45-50°C/ 18 mbar.



-190 - Process Exanple 11 [err] 136 nmg of
1,1-dichloro-3-[1 -(2-fluorobenzyl )i ndazol e- 3-car boxam do] - but - 1- ene
(0.267 nmol) and 164 ng of potassium phthalinég de were stirred in 0.6 m of
N- net hyl pyrrolidone at 150[err] C under argon overnight. The

N- net hyl pyrroli Qne uas 5 then stripped off under a hi gh vacuum at
60[err] C and t due was chr omat ogr aphed (Sigerr],

cycl ohexane/ ethyl acetate 2:1) to give 48.5 ng (36% of

2-[1-(2-fluorobenzyl) -
I ndazol e- 3-yl ] -4-nmet hyl - 5- (N- pht h&Q i donmed hyl );- oxaelol e. Yel | ow sh
i S (ESI PCSI TI VE): 467 (100

crystals. Mel ting point 175-17/7F ! S ,
MH err]). Rerr]: 0.64 (CHd @= OOy I8¢y Process Exanple 12
[err] 1.05 g of 1,1

-dichloro-3-[1-(2-fluorobenzyl )i ndazol e- 3-carboxam do] -pent- 1 -ene
(2.58 mmol) and 5.20 m of NaOH, IN (5.20 mmol) were stirred in 15 m of

mxture vas A SoBiRh AonES'd Sr Hiaiy Ryt PGPS RESE Hithyent
ethyl acetate. chitgiderigadded @lopsseltd a mivetretsfl 2140 (SEFE-biirfol] ll’hﬁélﬂ&roﬂﬁﬂ-l-ene,
concentrated (N-methyl pyrrolidone stripped off under gh vacuu

The resi due was3Spul pf methylspe chlagide 288 agwelitiogroef ity g of g@dlnmmarbonate inx4Saml of
cycl ohexan%/ et *W% ﬁﬁ%%&&tr (}f)30 élin(&tégg whilé é?)olfgg with ice and stirring vigorously. After

5-et hyl - f'uore
a reaction time of a further hour, the phases are separated. Concentration of the organic

phase gives 39.0 g of 2,2-dichloro-3—(m-trifluorometﬁylbenzoylamido)-but-1-ene.

Process Example 2

F.C

\;/ <7

A mixture of 1,1-dichloro-4-(m-trifluoromethylbenzoylamido)-but-1-ene, 4.2 g of
10 sodium butylate and 35 ml of dimethylacetamide is heated at 100°C for 7 hours, while
stirring. After the reaction, the mixture is worked up analogously to Example 1.
Vacuum.distillation of the resulting crude product gives 6.4 g of 5-butoxymethyl-4-
methyl-2-(m-trifluorophenyl)-oxazole (boiling range 106-110°C/0.2 mbar).

Process Example 3

15 A solution of 1.8 g of 3-acetamido-1,1-dichlorobut-1-ene and 1,0 g of sodium
methylate in 20 ml of methanol is heated at the boiling point under reflux for 24 hours.
Thereafter, the methanol is distilled off, the residue is taken up in 5 ml of water and
30 ml of methylene chloride and the organic phase is separated off and distilled in’

vacuo. 0.9 g of 2,4-dimethyl-5-methoxymethyl-oxazole is obtained, boiling point



I ndazol - 3-yl ] -5-hydroxynet hyl - oxazol e were obtai ned as white crystals.
- 191 - Melting point 137-139[err]C. M5 (ESI-PCSITIVE): 352 (100, MH).
Rlerr]: 0.08 (al um nium oxi de, cycl ohexan EE 2:1).
Ex192l- V13 Preparati on exanpl es for éﬁg dinment 1V of the invention

anpl e 2- Cyanobenzyl )-3-(5-(1 '
,3-dioxo|an-2%§ﬁ9?9FQW“2 yf)-deazole v -8 (5 ' A solution of 2
g (7.4 mmol) of 3-(5-(1, 3-di oxol an- 2- yI)-furan-2-yI)indazoIe in 10 M 5
of DMF is added to a suspension of 355 ng of NaH (60 per cent in paraffin)

in 10 nl Prodfes{FFampldet ar gon and the mixture is stirred at room
tenperature for 1 hour. 1.5 g of 2-cyanobenzyl brom de are then
added. The m xture is stirred at 100[err]C for 30 m nut es, introduced -

into water and extracted with ethyf acetate, the organic phase is
Gy
a8
o o !
o

A mixture of 7 g of 3-(2-chloro-6-fluorobenzoylamido)-1,1-dichloro-but-1-ene, 11.7 g
of sodium 4-tert-butylphenolate and 100 ml of N-methylpyrrolidone is heated at 100°C
5 for 8 hours, while stirring. The solvent is then separated off by vacuum distillation, the
residue is taken up in water and methylene chloride and the organic phase is separated
off, dried with sodium sulphate and freed from the solvent in a vacuum rotary
evaporator. The crude product is purified by chromatography. 5.1 g of 2-(2-chloro-6-
ﬂuorophenyl)—4-methyl-5-(4-tert-butylphenoxymethyl)—oxazole are obtained.

10 Process Example 5

N 0
N
Ph—<c,j</o/u\cw3

A mixture of 5 g of 3-benzoylamido-1,1-dichloro-but-1-ene, 36 g of sodium acetate and

500 fnl of N-methylpyrrolidoné is heated at 150°C for 36 hours, while stirring. The

crude product is then isolated in a manner analogous to that described in Example 4.

Vacuum distillation gives 35 g of 5-acetoxymethyl-4-methyl-2-phenyl-oxazole (boiling
15 range 88-91°C/0.1 mbar).



dried with sodium sul phate and evaporated in vacuo and the residue is 10
chromat ogr aphed over silica gel using toluene/ethyl acetate mxtures as the
el uent.
(S o2,
-193 -
- (2- Cyanobenzyl
2.1 g (5.5 mol) of _

1- (2- cyanobenzyl ) -3-(5-(1, 3-di oxol an-2-yl ) furan-2-yl)-indazole are

dissolved in 20 nl of acetone, and 40

2
t ol uene/
Exa

added. The 5 0
extracted with ethyl acetate and 9 _ofganj.c phase is washed with

NaHCO3 sol ution, dried with sodi :
give 1.61 g (89% of theory) of a sol

(Si 2,

194 -

t ol uene/

10

15

.1 g (73.5% of theory) of an qil are obtained. Rf
ethyl acetate 1:1): 0.63 - 187 -

le I'V/ 135 1
;&s@s&&m&e& 2-furanyl)-indazol e [err]

50% strength acetic acid are
I ntroduced into water and

m xture is boile

evaporated in vacuo to
ooy oA 0.. N (I)t‘lng g nt: 137[err]C Rf
Exanpl e 1V/ 136

80 pl of NaOH, 1M, were added to 15 mg of 3-(1-benzyiindazole-3-carboxamido)-
1,1-dichlorobut-1-ene (40 pmol) in 20 pl of N-methypyrrolidone under argon and the
mixture was heated at 55°C for 1 hour. It was cooled and 0.8 ml of water and 8 ml of
ethyl acetate were added. The organic phase was concentrated and the residue was
purified by preparative TLC (SiO,). 9.9 mg .(77%) of 2-(1-benzylindazol-3-yl)-5-
hydroxymethyl-4-methyl-oxazole were obtained (melting point 127-129°C).

MS (DCI/NH,): 320 (100, MH"*). R;: 0.17 (H:EE 1:1).

Q&:Loj\cm

(For this example, the amide intermediate stage was prepared in situ from the formula

Process Example 7

3a and an acid chloride.)

500 mg of 1-benzylindazole-3-carboxyl chloride (1.847 mmol), 260 mg of 3-amino-
1,1-dichloro-but-1-ene (1.847 mmol) and 318 mg of sodium acetate (3.88 mmol) were
stirred in 4 ml of N-methylpyrrolidone at 150°C under argoh for 5 days. The crude
mixture was cooled, water was added_ and the mixture was extractéd several times with
ethyl acetate. The organic phases were dried (over Na,SO,) and concentrated and the
residue was chromatographed (SiO,, petroleum ether/ethyl acetate 3:1). Two products

were isolated: 1,1-dichloro-3-(1-benzylindazole-3-carboxamido)-but-1-ene (410 mg,



(2 Cyanobenzyl ) - 3- (5- hydr oxymet hyl f ur an- 2-yl ) - i ndazol e
0.8 g (2.44 mol ) of
1- (2-cyanobenzyl)-3-(5-fornyl -2-furanyl)-i ngggol e i s suspended in 50
m of propanol and 0.8 g of NaBH4 is sl ow dded at O[err]C. After the

ol ution i's i noaRcd i it GHEEC N RA e eyl SR bepplindasel e

the organi c phaggndify lggdz%;g {6btng iy sul phat e and evaporated in
vacuo and the reS|due I S chronatographed over silica gel using

t ol uene/ et hyl abs EDEV/NHx): 3631100, MHY). R-u@bT? (H:EE 3:1). 600 nyg (75% of theory)
of crystals are obtained. 10 Melting point 147[err]C Rerr] (SiQ2
t ol uene/ et hyl acet ate 1:1): 0.52

- 195 - B %1;\&1&37 1 |
- Benzyl - 3-[5-(1, | oxo an-2-yl)-furan-2-yl]-i ndazol e

QB

5 100 mg of 3-(1-benzylindazole-3-carboxamido)-1,1-dichloro-but-1-ene (0.267 mmol)
and 29 mg of sodium methylate were stirred in 0.5 ml of N-methylpyrrolidone at
100°C under argon overnight. The crude mixture was cooled and purified directly by
column chromatography (SiO,, cyclohexane:ethyl acetate 3:1). 35.9 mg (40%) of
2-(1-bénzylindazol-3-y])-5-methoxymethyl—4-methyloxazole were isolated as a

10 yellowish oil.

MS (DCI/NH,): 334 (100, MH"). R;: 0.67 (CH,Cl,:MeOH 100:5).

Process Example 9

730 mg of 1,1-dichloro-3-[1-(2-fluorobenzyl)indazole-3-carboxamido]-but-1-ene
(1.86 mmol) and 3.75 ml of NaOH, IN (3.75 mmol) were stirred in 7.4 ml of
15 N-methylpyrrolidone at 50°C under argen overnight. After cooling, the mixture was
poured onto ice-water and the product which had precipitated out was filtered off and
dried. Finally, it was purified by column chromatography (SiO,, cyclohexane:ethyl
acetate 2:1). 375 mg (60%) of 2-[1-(2-fluorobenzyl)indazol-3-yl]-5-hydroxymethyl4-



661 ng of 5-(1,3-dioxolan-2-yl)-2-tributylstannyl-furan (1.54 mmol) (M

- Yamanot o, H | zukawa, M Saiki, K Yamada, J. Chem Soc. Chem Conmm .
1988, 560), 431.5 ng 5 of 1-benzyl-3-i 0d01@ azole (1.29 nmol) and 90 ngy
of tetrakistriphenyl phosphi ne- pal | adtUfm (0.078 mmol ) in 2.5 m of

DMVF were heated a err] C un r Jor hours. After cooling,
wat er was added“?‘gylf‘ﬁ’{? ﬂ‘ﬂ?@g Q%é”%ffe)(?rﬁ?télsm/as ext ract ed Wi th

et hyl acetate: gqfnases were dried with sodi um sul phate and
concentr at ed. graphy (Si 2; petroleumether: ethyl acetate 9:1)

gi ves 10 381.MSrt§SbPO:Sl‘]7]VEE)0638 ()100 MH"). R R¥.20 (H:BE [‘hexane/ ethyl acetate
3:1) - 196 - Exanpl e

| V/ 138 1- Benzyl 3-(5-fornyl furan-2-yl)-indazol e [err]

336 ng of 1- be I -1 gﬁg%«: 3: [q Wo@&be%ﬁﬂbl)lde{idfeaﬁ ]ggrbwulml'defiﬁﬁtof -end Cenifloyed

mol ) were ate quvmt a pair of crystals
p-tol uenesufi phcwascprapareﬂ ias ﬁolldwsoflm ul dceyndmeawdreOaaded tof400atmeg dfoit-(20

hours. Thereaft er wer dded t he action mxtu

The. or gani ¢ phdBiorobeEzliinertine crbowT FRPRIS ohifis empnd A0S i ot minor T,

dried over SOd'diéﬂl%LH?R-qtéxealHq §Bﬂ%@ﬂlﬂkﬁ&|memﬁctﬁr‘é%£%r&ﬁ>ﬁﬂ@6dl 'térﬁ rature

slowy. The crystals were washed wth a little ether and dried

vacuo: 210.4 ndor 3 hours. Ethyl acetate and water were then added. The organic phase was dned
over sodium sulphate and concentrated. The crude product 1,1-dichloro-3-[1-(2-

10 fluorobenzyl)indazole-3-carboxamido]-but-1-ene is pure enough, according to TLC, to

be further reacted directly.

R;: 0.32 (H:EE 3:1).

Process Example 10

136 mg of 1,1-dichloro-3-[1-(2—ﬂuorobenzy])indazole-3-carboxamido]-but-1-ene

15 (0.267 mmol) and 47 mg of sodium methylate were stirred in 0.6 ml of
N-methylpyrrolidone at 100°C under argon overnight. The crude mixture was cooled
and purified directly by column chromatography (SiO,). 24 mg (20%) of
2-[1-(2-fluorobenzyl)-indazol-3-yl]-5-methoxymethyl-4-methyl-oxazole were isolated as
yellowish crystals.

20 Melting point 86-88°C. MS (ESI-POSITIVE) 374 (65, M+Na"), 352 (100, MH"). R
0.18 (CH,Cl,:MeOH 100:1).



Rf: 0.24 (hexane/ethyl acetate 3:1) 10 Melting point: 97-99[err]C
- 197 -
1-[5-(1-Benzylindazol - 3-yl)-furan-2-yl]-eth

OH

mmol ) were adde
1- benzyl - 3- (5-f
THF. After
m xture was extracted with ether. The org
sodi um chl oride solution, dried
Chr omat ogr aphy (Si O2; petrole
Vi scous

oil. 10 Rf: 0. efnhyl atg\3:1) M (O,
319 (M+H+, 100). 7 | = , - 198 -
N
F o _
0

NH3) :

[err]

10

15

Exanpl e 1V/ 139

I
300 1 of an MeLi soal Galig@n‘ (1.6 Min ether; 0.480

g drogﬁ' se tq.a solution, cooled to -78[err]C, of
)-indazole (134.1 ny; 5 0.44 mol) in 3 n

10 m nutes, aqueous NH4C was added to the m xture and the

ni c phase was washed with a
1 sul phate and concentr at ed.
| acetate2:1) gives 133 ng of a

136 mg of .1,1-dichloro-3-[1.-(2—ﬂuorobenzyl)indazole-3-carboxamido]-but—l-ene
(0.267 mmol) and 164 mg of potassium phthalimide were stirred in 0.6 ml of
N-methylpyrrolidone at 150°C under argon overnight. The N—methylpyrrolidone was
then stripped off under a high vacuum at 60°C and the residue was chromatographed
(SiO,, cyclohexane/ethyl acetate 2:1) to give 48.5 mg (36%) of 2-[1-(2-fluorobenzyl)-
indazole-3-yl]-4-methyl-5-(N-phthalimidomethyl)-oxazole. Yellowish crystals.
Melting point 175-177°C. MS (ESI~P_OSITIVE):. 467 (100, MH'). R;: 0.64
(CHZCiz:MeOH 100:1).

Process Example 12

1.05g of 1,1-dichloro-3-[1-(2-fluorobenzyl)indazole-3-carboxamido]-pent-1-ene
(2.58 mmol) and 5.20 ml of NaOH, IN (5.20 mmol) were stirred in 15 ml of
N-methylpyrrolidone at 50°C under argon for 2 days. After cooling, the mixture was
poured onto ice-water and extracted several times with ethyl acetate. The organic phase
was dried (sodium sulphate) and concentrated (N-methylpyrrolidone stripped off under
a high vacuum). The residue was purified by column chromatography (aluminium
oxide, cyclohexane/ethyl acetate 2:1). 470 mg (52%) of 5-ethyl-2-[1-(2-fluorobenzyl)-

indazol-3-yl]-5-hydroxymethyl-oxazole were obtained as white crystals.



- Exanpl e 1'V/ 140 3-(5-Acetyl furan-2-yl)- 1 -benzyl-indazol e

[err] A m xture of 1-[5-(1-benzylindazol-3-yl)-furan-2-yl]-ethano
(51.2 ng; 0.160 nmol) and 250 ng of | (2.9 mol) in 2 mM of
CHCl [err] was heated under reflux. After 1 " hours, a further 250 ng of

M2 were added After a further 12 hours.  the mixture vwas filtered

through Cel | t vielipg mm YT DG MSESHSIrVE Y 52 (0 AiBDuRe 08 (aluminiom

chronatographqu@§u$g§mgﬁhk;EFQ‘ ether: ethyl acetate 3:1). 29.8 ng of a
sol'l

pal e yel | ow o) are obt ai hed. Rlerr]: 0.21 (hexane/ethyl
acetate 3:1) 10 Melting point: 99-100[err]C
- 199 - Exanple 1V/ 141 3-(5-Azidonet hyl furan-2-yl)- 1

- benzyl -i ndazol e



NN [err] 195.1 ng of

1- benzyl - 3- (5- hydr oxynet hyl f uran-2-yl ) -i ndazole (0.64 nmmol) (Kuo S.-C.,

Yu Lee F., Teng C-M EP 0 667 345 Al), 252 of triphenyl phosphine (0.96
mmol) 5 and 60.3 ng of sodium azide (O. QBHgEDI)'mere di ssolved in 2.5 nl
of DMF. 308.4 . of car bon tetrabronld- -[e added and the resulting
m xture was st i¥ieparation examples f gdiment 1V, of the,nveption, ;s After addition
of 5 mM of water, it was extracted mnth ethyl acetate. The organic
phase was washed with a sodium chloride solution, dried over sodi um
sul phate and copcawlé a3VA34 Chr omat ography (Si @2; cycl ohexane: ethyl acetate
10 2:1) gives 206.7 ng of a viscous oil, which slowy solidifies.

Rlerr]: 0.63 (hexane/ethyl acetate 1:1) Mel ting point 51-52[err]C

- 200 - _ T I yl)- 1

. bony! - | ndazol & EXRPS alofer)-3-(5-(1,3 b x014N2 H DGR L Jl)!flﬁaz&e ) h

121.5 ng of 3-(5-azidonethyl furan-2-yl)-1- benzyl-lndazole (0 369 mmol ) and
102 ny of triphenyl phosphi ne £ 9 mol) were stirred in 1 m of THF
for 3.5 hours. 10 [err]l 5 of Wwg ere then added. After 24 hours,

et her and aqueous HO, 0.3M were \dde to the reaction [lacuna]. The
solid which had been filtered off Ry agueous phase

A solution of 2 g (7.41 mmol) of 3-(5-(1,3-dioxolan-2-yl)-furan-2-yl)indazole in 10 ml
5 of DMF is added to a suspension of 355 mg of NaH (60 per cent in paraffin) in 10 ml
of DMF under argon and the mixture is stirred at room temperature for 1 hour. 1.5 g
of 2-cyanobenzyl bromide are then added. The mixture is stirred at 100°C for 30
minutes, introduced into water and extracted with ethyl acetate, the organic phase is
dried with sodium sulphate and evaporated in vacuo and the residue is
10 chromatographed over silica gel using toluene/ethyl acetate mixtures as the eluent.
2.1 g (73.5% of theory) of an oil are obtained.
R, (SiO2, toluene/ethyl acetate 1:1): 0.63



were conbi ned, rendered alkaline with NaOH, 2M and extracted with ether.

The organi ¢ phase was washed with a little water and then with a sodi um
chl oride sol ution, dried over sodi um sul Bhat e and concentrated. 79.9 hy
of a yellow oil are obtained. - 193 -

- 201 - Exanpl e 1V/ 143

1- Benzyl - 3- ( 5- nExample, V138 v| ) _j ndazol e

NN - [err] 800

ng of 5-nitrofuran-2-yl phenyl ketone benzyl hydrazones (m xture of E+Z,
2.49 mol ) wer e 1dR<Sahvlstzy-335-fotmyplF2-firhiml)-tndazelé| ori de. 1.99 g of |ead
tetraacetate 5 (4.49 mmol ) and 15.6 m of BF3 etherate (50%in ether, 62
nmol ) were added and the m xt peenwas heat ed under reflux for 1 hour.
was
ed),

After cooling, the reaction m xtur poured onto ice and the
organi ¢ phase was separated off, wi th 0.2M NaCOH and t hen

wat er, dried over sodium sul phate ang—toncentrated. Chromatography gives
140 ng of yellow crystals. 10 Rlerf]: N80 (petrol eum ether/ethyl acetate
10: 1) Melting point: 148-151 [ (deconposi tion) The
conpounds sunmarized in Tables 1V/1, IVﬁﬁdmd IV/5 were

pr epar ed anal ogously to the insgruc e exanpl es gi ven above.

2.1 g (5.5 mmol) of 1-(2-cyanobenzyl)-3-(5-(1,3-dioxolan-2-yl)furan-2-yl)-indazole are

dissolved in 20 ml of acetone, and 40 ml of 50% strength acetic acid are added. The
5 mixture is boiled for 1 hour, introduced into water and extracted with ethyl acetate and

the orgénic phase is washed with NaHCO, solution, dried with sodium sulphate and

evaporated in vacuo to give 1.61 g (89% of theory) of a solid.

Melting point: 137°C _

R; (SiO2, toluene/ethyl acetate 4:1): 0.4



- 202 - Table IV/1 Ex. No. Structure

Rerr]/ Yield

melting point ([err]C) (% of theory) V 144

0.28(PICEI)/ 91 - 194 - [err] oi |
|V 145 | 0. 28( H3E1) / 98

|V 146 Example IV/136 0. 64(TI El))oil 87

V147 0.49(T4El)/ oil 82

|V 148 | 0.68(T1El)/ oil 58

1-(2-Cyanobenzyl)-3-(5-hydroxymethylfuran-2-yl)-indazole

I.OH

0.8 g (2.44 mmol) of 1-(2-cyanobenzyl)-3-(5-formyl-2-furanyl)-indazole is suspended
in 50 ml of propanol, and 0.8 g of NaBH4 is slowly added at 0°C. After the mixture

5 has been stirred at room temperature for 1 hour, the clear solution is introduced into
water a'nd extracted with .ethyl acetate, the organic phase is dried with sodium sulphate
and evaporated in vacuo and the residue is chromatographed over silica gel using
toluene/ethyl acetate mixtures as the eluent.
600 mg (75% of theory) of crystals are obtained.

10 Melting point 147°C

R; (SiO2, toluene/ethyl acetate 1:1): 0.52



- 203 - Table IV/1 - continued Ex. No. ~ Structure

Rerr]/ Yield
melting point ([err]C) (% of theory) 19 IV 149
0.76(TIEI)/ 54 1995017 146
I[}a/rrliSO Example IV/137 0. 63(TI El)/ 13

IV 152 0. 19(H3El) /-
17

1-Benzyl-3-[5-(1,3-dioxolan-2-yl)-furan-2-yl}-indazole

661 mg of 5-(1,3-dioxolan-2-yl)-2-tributylstannyl-furan (1.54 mmol) (M. Yamamoto,
H. Izukawa, M. Saiki, K. Yamada, J. Chem. Soc. Chem. Comm. 1988, 560), 431.5 mg
5 of l-bgnzyl-3~iod0indazole (1.29 mmol) and 90 mg of tetrakistriphenylphosphine-
palladium (0.078 mmol) in 2.5 ml of DMF were heated at 80°C under argon for 10

hours. After cooling, water was -added to the mixture and the mixture was extracted

with ethyl acetate. The organic phases were dried with sodium sulphate and

concentrated. Chromatography (SiO,; petroleum ether: ethyl acetate 9:1) gives

10 381.3 mg of a viscous oil.
R 0.16 (hexane/ethyl acetate 3:1)



[err] - 204 - Table IV/I1 -
conti nued Ex. No. "Structure Rlerr]*

Yield _ 196 melting point ([err]C
gﬁmf theory) 154 V153 - 0. 24(T4El) |/ [%r]
215 Example [V/138 cH3 1V 155

0.62(TIEI)/ 71

1;Benzyl-3—(5-formylfuran-Z-yl)-indazole

336 mg of 1-benzyl-3-[5-(1,3-dioxolan-2-yl)-furan-2-yl]-indazole (0.97 mmol) were -
heated under reflux with a pair of crystals of p-toluenesulphonic acid in 5 ml of

5 acetone and 0.3 ml of water for 20 hours. Thereafter; 40 ml of ether were added to the
reaétion mixture. The organic phase was washed with a little sodium chloride solution,
dried Qver sodium sulphate and concentrated. The residue crystallizes slowly. The
crystals were washed with a little ether and dried in vacuo: 210.4 mg.
Rs: 0.24 (hexane/ethyl acetate 3:1)

10  Melting point: 97-99°C



215

[err]

132

Ex. No. Str
mel ting point
0.45(T4E1) 80 5
0. 44(T4El) oil
0.39(T4E1) / oi

10

0 |V 156
0. 58( T4El )/ 56

205 - Table IV/1 - continued

ucture ) 1gﬂlézferr] */ Yield
[0) .
B Mlgflvt/{]ﬁory) v 158I VI 157 | Lorr]
12 IV 59
| 47

1-[5-(1-Benzylindazol-3-yl)-furan-2-yl]-ethanol

OH

CH,

-/

300 1 of an MeLi solution (1.6 M in ether; 0.480 mmol) were added dropwise to a -
solution, cooled to -78°C, of 1-benzyl-3-(5-formylfuran-2-yl)-indazole (134.1 mg;
044 ﬁmol_) in 3 ml THF. After 10 minutes, aqueous NH,Cl was added to the mixture
and the mixture was extracted with ether. The organic phase was washed with a
sodium chloride solution, dried over sodium sulphate and concentrated.
Chromatography (SiO,; petroleum ether: ethyl acetate 2:1) gives 133 mg of a viscous
oil. '

R;: 0.11 (hexane/ethyl acetate 3:1)

MS (Cl, NH3): 319 (M+H*, 100).



1V 160 0. 68( T2El) / 85

N-N IV 161 0. 63(T1El )/ 87
[err] - 206 -, Table IV/1 - continued
Ex. No. Structure Rlerr]*/ - 19| d

mel ting point ( err]C)“;%of t heory) IV 162

0.72(T1E1)/ 6 /140 [err] [err]

N-N |V 164 Yield: 80% R err]=0.46

melting point 87[err]C (H EE 1)
3-(5-Acetylfuran-2-yl)-1-benzyl-indazole

A mixture of 1-[5-(1-benzylindazol-3-yl)-furan-2-yl]-ethanol (51.2 mg; 0.160 mmol)
and 250 mg of MnO, (2.9 mmol) in 2 ml of CHCI, was heated under reflux. After 12

5 hours, a further 250 mg of MnO, were added. After a further 12 hours, the mixture was
filtered- through Celite, the filtrate was concentrated and the residue was
chromatographed (SiO,; petroleum ether: ethyl acetate 3:1). 29.8 mg of a pale yellow
solid are obtained.
Ri: 0.21 (hexane/ethyl acetate 3:1)

10 Melting point: 99-100°C



- 207 - Table IV/Il - continued Ex. No. Structure

Rlerr]/Yield ' - nelting point
([err]C) (% of theory) | V/ 165 :

Yi el d: Rlerr] = 0.52 - 199 -

41. 9% (Tol : EE= : _ mel ting point 12)
108[err] C Example IV/14 [err] |V 166

Yi el d: Rlerr] = 0,35

39.7 % (Tol : EE) mel ti-ng poi nt

H 123[err]C  3-(5-Azidomethylfurah’2-#16-1-benzyl-indazole Yield: 87 %
Rlerr] =0.4

N—N

\

195.1 mg of 1-benzyl-3-(5-hydroxymethylfuran-2-yl)-indazole (0.64 mmol) (Kuo S.-C.,

Yu Lee F., Teng C.-M. EP 0 667 345 Al), 252 mg of triphenylphosphine (0.96 mmol)
5 and 60.3 mg of sodium azide (0.93 mmol) were dissolved in 2.5 ml of DMF. 308.4 mg

of carbon tetrabromide were added and the resulting mixture was stirred at room

temper'ature for 20 hours. After addition of 5 ml of water, it was extracted with ethyl

acetate. The organic phase was washed with a sodium chloride solution, dried over

sodium sulphate and concentrated. Chromatography (SiO,; cyclohexane: ethyl acetate

10 2:1) gives 206.7 mg of a viscous oil, which slowly solidifies.
R;: 0.63 (hexane/ethyl acetate 1:1)
Melting point 51-52°C.



- 208 - Table IV/I2

CN .

[err] Ex. No. . Alerr] . Yield

Mel ting point [err]C | 0 (% of theory)
OCH3 | V/ 168 42~ 200 - 126[err]C

I V/ 169 e TV/142 53

3-(5-Aminomethylfuran-2-yl)-1-benzyl-indazole

N—N

N/

121.5 mg of 3-(5-azidomethylfuran-2-yl)-1-benzyl-indazole (0,369 mmol) and 102 mg
of triphenylphosphine (0.389 mmol) were stirred in 1 ml of THF for 3.5 hours. 10 pl
of water were then added. After 24 hours, ether and aqueous HCl, 0.3M, were added
to the reaction [lacuna]. The solid which had been filtered off and the aqueous phase
were c-ombined, rendered alkaline with NaOH, 2M, and extracted with ether. The
organic phase was washed with a little water and then with a sodium chioride solution,

dried over sodium sulphate and concentrated. 79.9 mg of a yellow oil are obtained.



IV 170 02N 17 : VvV 171

10 - 209 - Table IVI2 -
conti nued Ex. No. Al er rzb ' Yield

Mel ting point [err]C - 201 - (% of
t heory) | V 172 : 19

1V 173 Example, 1Y/143, 02N

1-Benzyl-3-(5-nitrofuran-2-yl)-indazole

N—N
\ o NO,

S/

800 mg of S-nitrofuran-2-yl phenyl ketone benzylhydrazones (mixture of E+Z,
2.49 mmol) were dissolved in 35 ml of methylene chloride. 1.99 g of lead tetraacetate
5 (4.49 mmol) and 15.6 ml of BF, etherate (50% in ether, 62 mmol) were added and the
mixture was heated under reflux for 1 hour. After cooling, the reaction mixture was
poured'onto ice and the organic phase was separated off, washed with 0.2M NaOH and
then water, dried over sodium sulphate and concentrated. Chromatography gives
140 mg of yellow crystals.
10 R;: 0.20 (petroleum ether/ethyl acetate 10:1)
Melting point: 148-151°C (decomposition)

The compounds summarized in Tables IV/1, IV/2, IV/3, IV/4 and 1V/5 were prepared

analogously to the instructions of the examples given above.



- 210 - Table 1'V/3 [err] Ex. No. Alerr]

Yield Melting point [err]C
(% of theory) IV 175 7 117
OCH3 IV 176 - 84
vV 177 ' 56 : - 106 IV 178
02N Table I¥A |
[Ex. No. Structure R Yield
i melting point (°C) {(% of theory)
IV°'144 0.28(P1OE1)/ |91
. i
@\/“\ 7~ 1 oil '
N o o,
Hc/s»—CH,CH’
HC CH,

0.28(H3El)/ |98

IV 145
' o
. 7 CH, L
©\/N‘_N/ g I ?—

V146 / |0.64(TIE1) /oil }87 B

IV 147 0.4%T4E1) / oil | 82

IvV.148 0.68(T1E1) / oil | 58




-211 - Table IV/4 Ex. No. Structure Yi el d

Melting point [err]C R err] (% of
t heory) I V/ 179 2 [err]

02N 1V 180 - 203 - 154

CHO 1=0.15 _ (H EE3:1)

|V 181 Tab'l:ze[ R; 1- continued g Rl err]=0.39

OH (H EE 1:1) _

Ex. No. Structure R/ Yield
o melting point (°C) | (% of theory)
i N 0
V149 /(I\ NN A ANZC|0T6(TIED /|54
ct (o 146

Q
IV 150 N o o’“‘cm 0.63(T1El) / 13
Q/\Nl\ S 110
cH,
. =—0
Oy N o 9
IV '51 Z ' N 4 ) 0.60(TIE1)/ |92
~ 140
(e}
\
CH,

NV 152 O.I9(H3ED) /- |17




- 212 - Table IVI5

Yi el d/

Ex. No. Structure
mel ting point | V/ 182 [err] - 88 %
0. 24 ' 183[err]C
(Cy: EE2: 1) |V 183 - 204 -
0.25 0 109[err]C H EE 3: 1
|/ 184 Table IV/1 - continu[ed ] 67% ( 0. 2'0)
155[err] C (H. EE 3:1)
JE= no. Structure TR Yield
melting point (°C) [(% of theory)
| V153
N 2 7 E+2Z
N )
“oH
N - ,OH
IV 154 NNy “(\N 0.24(T4ED)/ |76
©/\ 215
CH,
— N S ~o
IV'isS N7\ N \ 0.62(T1E1) / 71
215
HC~ i o T0
IV'156 N N 0.58(T4E1)/ |56
132
CH,




- 213 -

Yi el d/

86 %

|V 186
90[err] C
0.32

F F
conti nued

Table I'V/5 - continued Ex. No. Structure
' mel ting point IV 185
0. 38 O3[err]C (H. EE 1:1)
52 - 203 0. 40
 EE 3:.1 |V 187
Table 1V “coiiitled -95[err]C (H EE 3: 1)
- 214 Table IV/5 -
FEx. No. Structure. R} Yield
melting point (% of theory)
V157 0.45(T4E1) / 80|57
0 0/\0(:“‘
IV/158 ©/\~'" & 0.44(T4E1) oil {12
_ T~
IV-159 @Au'"\ . :‘(\ 0.39(T4E1) / oil | 47 ﬂ
IV 160 ' 0.68(T2E1)/ |85
D128
N—N
W |
IV/161 ":—< >_\N_N 0.63(TIEL)/ |87
\ o151
N (o] /




Ex. No.

nmel ting poi
109[err]C
58%

HO

72[err] C
0.52

Structure Yield Rlerr]
|V 188 21 % 0.
(H EE 3:1) IV 189
11 18 arrjc (HEE 3:1)
| V. 190 , 27 % 0.51
Table 1y/l-rcontipped 1V 191
171[err] C (H. EE 1:1)
e
Ex. No. Structure Re*/ Yield
melting point (°C) { (% of theory)
Iv:162 0.72(TIE1)/ |65
N—~nN 9
, g o P 120
/4
N \
—0 ;
N,
163 N—O 0.43(T4E1) / 85
C 173
N—N
\ o /0
‘ |
V164 | on [Yield: 80% R;=046
/ \ melting point 87°C{ (H: EE 2°1)
N £
N o)

16



- 215 -

Tabl e IV/S - conti nued

Ex. No. Structure .
Yi el d/ mel ting point IV 192
89 % 0.55 130C 20,; H EE 1:1) IV 193
-100% -<¥- 0,38
(H EE 1:1) 1V 194 67 % 0. 37
(H EE 1:1) Table IV/1 - continued [ err]
T:x. No. Structure R Yicld
melting point (°C) {(% of theory)
IV/165 Yield: Ry =052
‘oW S 419%  |(Tol: EE=
Y o on ']‘:gf,‘gg pomt 42y
F
E
V166 Yield: R, = 0,35
39.7% .
N & / \ melting point (Tol: EE)
N o oH | 123°C
NC
V167 Yield: 87 % R, =04
7\ oil (Tol: EE =
N 2 X
~\ o - I:1)
CN




- 216 - Table IV/5 - conti nued Ex. No. Structure

Yi el d/ mel ting point
| V/ 195 : 932 o0 0. 35 :
[err] 111[err]C - (HEE 1:1) ~208-
[err] : 66 %
0. 45 Mﬁ 175[err] C " (H EE 1:1)
[err] |V 197 93 %
0. 55 ' 181f[err]C
(H: EE 1:1) | - 217 - -
?Hrrg—‘[:\)—‘\
Al QH
Ex. No. A Yield Melting point °C

(% of theory)

IV/168 42 126°C

IVii70

IV i1y

OCH,
NO,
IV/169 cﬁ\r:;],—zh 53
CF.,
ozN@“‘
F
:i: ic:




Table I1V/5 - conti nued Ex. No. Structure

Yield / R err] mel ting point
IV 198 57 % 289 33
150[err]C (H EE 1:1) ) B 0. 16
- (Cy: EE 1: 12) . 'V 200 ' 89%
0.16 Table IV/2 - continuod| err] C (H EE 3: 1)
- 218 - Table 1V/5 - continued : Ex. No.
Structure — il - Q%g_'el'd] °c
) . x. No. : i ing point
mel ti ng point n % of theors) Melting pol
T Ci
Ivi172 19

o | ]

V173 F3°\©)" 8

V174 11

O,N




IV 201 89 % 0.61
[err] 131[err]C (HEE 1:1)
[err] 76 % 0. 39
152[err] C (H EE 1:1) - 210 -
[err] | V/ 203 _ 45%
0. 14 Table IV, 158[err] C .
1:1) * et hyl acetate
= hexane petrol eum ether 5
= t ol uene %
OH
Ex. No. At Yield Melting point °C
(% of theory)
s (@:\’- 7 117
V176 i ‘;,‘ 8 84
V177 F‘-'C 56 106
178 @2”' 22

| V/ 202

(H: EE

H

T



WO 98/ 16507 PCT/ EP97/ 05432
-219 - Pat ent cl ai ns
Het er ocycl yl met hyl - substi t ut ed pyrazole dag* atlves of the general formula
(r-1) [err] R err]
represents a 5-nmenbered aromatic heterocycllc ring having one 5
het eroatom fr ries consisting of S, N and/or 0O, or represents
phenyl, which are optionally substituted up to 3 tines in an identical or
dlfferent manner by fornyl carboxyl nercaptyl hydroxyl stralght-
chain or branched aps=—ri=<p=tr cam : CRITX 1 [ n
each case up to 6 ¢ - 10
strai ght-chain or bfanched 6 carbon dt whi in
its turn can be subjptituted ; carboxyl} trai ght-fchain
or branched acyl, ajWé¥§y, a yl amino hgving in each
case up to 5 carbonfatons o he fornmulg -OR[err],
wherein 15 notes strdi ght-chain [pr
branched acyl havin§j up to : At ons or
a group of the fornpla -SiR e R6R err], :
wherein _ Rlerr], Rerr] and Rl grr] are identica
or different and. defote ary |ng 6 to 10 :
carbon atons or al k¥l having up to 6 carbon atjons,
ONN
1V/180 88 154
b ! N cho R;=0.15
NN O (H: EE 3:1)
O.N
IV. 181 85 155
/\ R =039
4 o)
OH (H: EE 1:1)




20 and/or are substituted by a radical of the formula
-220 - [err] wherei n bl
and bl' are identical or different and denoaﬁzthe nunmber 0, 1, 2 or 3,

al denotes the nunber 1, 2 or 3, Rl err]

denotes hydrogen or straight-chain or branched al kyl having up 5

to 4 carbon at oEsble IV/S cl denotes the nunber 1 or 2
and ' RO and Rerr] are identical or different and
denote hydrogen or straight- chain or branched

al kyl having up to 10 carbon atons, which is
optionally substltuti; 5 vy el
or by aryl having 6

substituted by hal oden, or 1aving
6 to 10 carbon atong, Whrch |I'S oppronalTy ' j
substituted by hal odggss®r o—wﬁ 88 % dhﬂgte cycl odl kyl
having 3 to 7 carborf atons, jor 183°C (CyEE 2:1)
N, = / \
0 1

IV/i83 83 % 0.25
H,C N A~ Yo |109°C (H:EE 3:1)
: (o)

IV/184 67% {020
N I\ o |1s5C (H:EE 3:1)




RO and Rerr],

15
forma 5- to 7-
ring, which can optionally

-213 -

oxygen atomor a radical -NRerr],
-221-

or branched al kyliableI¥/3 g continued

atons or a radical of the fornula
or denotes. benzyl i

[err]

R err] denotes hydrogen,

together with the nitrogen atom
nmenber ed saturated heterocyclic

contain a further

wherein
strai ght-chain

up to 4 carbon

S,

g 10

err],

ory O e o -
optionally substltut - [ Sﬁd Rerr],
i ncl udi ng the doubl 4 bond -rnl a 5- nenbered afjomaric
het er ocyclic ring hgwi ofx=12 T Sertes cgnst sty o™
N and/or O or a phgthsglng, mhlc p optlonalgy,substlt ?d up to 3
times in an |dent|cﬂl or different Iya ne by fo q¥ car bdx % hydr ox
am no, straight- chawn or brapnched F ~Jalko pﬁu? ﬁlkoxycc @ﬁfl havi
in each case up to - ni't ro,° cyano) azi do, hdgl ogen, phen
or straight-chain or a having up t¢ 6 carbon fat ons,
wherein the al kyl i ‘ e substituted by hydro©yl, am no,
car boxyl , straight-( al koxy or. al koXycar bonyl
having in each case 15 or ar
optional |y substitut] la -S(O[drr]NRerr]
wherein cl[err], Rerir] and Herr] bnent | oned jneani ng of
R err] and dentical tlo or differ
fromthese, $52°5- to qomenbered
aromatic or saturatg 90°C (H:EE 3:1)
IV 187 19 % 032
~95:C (H:EE 3:1)
F
F7|F




having up to 3 heteroatons fromthe series consisting of S, N and/or O 20
which is optionally substituted up to 3 tines in an identical or different
manner by mercaptyl, hydroxyl, fornyl, carboxyl, straight-chain or
branched acyl, al kylthio, alkyloxyacyl, alko% or al koxycar bonyl having.

in each case up to 6_carbon atons, nitro, cyano, trifluoronethyl, azido,

hal ogen, phenyl M&l'g‘mm@ﬁ%dn or branched al kyl having up to 6 25
carbon atons, which inits turn can be substltuted by hydroxyl

- 222 - : o Frer=r—er |,
al koxy or al koxycar pEhit E case up tp 5
car bon at ons, by a group Ppf the
formul a -(CI»[err]- R 2R er whergrn 5

dl denotes the njigpegg O ¢ 21 % Rlposnd R err]jare
identical or differgnt and ¢ ’W+°C'

benzyl or straight-ghain or cyl "havi ng ﬁ ea&%
case up to 5 carbonjat ons, heir isomefic forms, splts
and their N oxides. 10 2. npounds aggdrding to Gaiml of t
general formula (I-}) i Ahi "Rerr]
represents, furyl, pyrrolyl, or phenyl ,{ which arejoptionally
substituted up to tpce in gn idgntical or difflerent manngr by fornyl

car boxyl, hydroxyl, §strai ghtf- chaiiriF or branched jacyl, al koky or 15

al koxycar bonyl havi fig in ea¢h cafe up to 5 carHon atons, hitro, cyan
azido, fluorine, chjorine, brom ne, phenyl or dtraight-chphin or brandhed

IV-189 58 % 0.1i
o, . -~
'SVa WL (HEE 3:1)

HO

IV 190 Q/ 27 % 051
o N, 7 /o\)\,o 72°C (H:EE 1:1)
e
F

F — .
IV191 £ ' = N\ / 34 % 0.52
F ANn A J ) o |171°C (H:EE 1:1)




al kyl
by hydroxyl, am no,
al koxycar bonyl
or by a radi cal

car boxyl,
or acyl am no ‘havi ng in each
of the fornmula -OR[err],

straight-chain o

r

having up to 5 carbon atons, which in ité turn can be substituted
branched acyl,
) @58 up to 4 carbon

al koxy,
atons 20
wher ei n

Rlerr] denotes straight-chajn or branched acyl having up to 4 carbon
- 223 - Table IV/S - continued at ons,
and/ or are substituted by a radlcal of the formula [err]
wherein : al denotes fhe nunber 1.2 or 3,
5 R] [Exe. ﬁamm&es hydr ogen o wUVralght‘\haln or Qranched
al kyl having up siting ppist hdn at ons,
Rlerr] and Rerr], i +he—dothte—bond—forma—touryt—threnyt
phenyl ring, 197 'mh aresgggionalI¥5§ubstituded up to
3 times in an identi X %or di en oC . manner by
fornyl, carboxyl, hyfroxyl, {am et AaifoMt. - PHCor br dMLRRHD 10
acyl, al koxy or al kokycar bonyl haV|n§ i n%ach case up tgq 5 carbon
atons, nitro, cyano,} azido, quorlne chl orine, brom ne,j phenyl or
strai ght-chain or brfinched d kyl having up to B carbon dtonms, which in
its turn can be subspituted by hydroxyl _ amnol carboxyH —straightlchai n
IvV/193 ~100 % 0.38
F N -z /N wol- (H:EE 1:1)
F N o
0
HC
IV/194 67 % 037
& /\ OH |~ (H'EE 11)

N o

5\
[o)

F""F

F




or branched acyl, al koxy or al koxycarbonyl having in each case up to 4
15 car bon at ons, Alerr] represents
t et rahydr opyranyl , thienyl, furyl, tetrahydrofuranyl, pyrazinyl,

mor phol i nyl pyrlnldyl pyri dazi nyl or pyriU%4§'mhich are optionally
substituted up tf in an identical or different manner by hydroxyl,
fornyl, car boxyl-—bi&%gh‘fm’é‘ﬁﬂ?q} or branched acyl, al kylthio, 20
aIkonxyacyI al koxy or al koxycarbonyl having in each case up to 4
carbon atons, fluorine, chlorine, bromne, nitro, cyano, trifluoronethyl

or straight-chain or [ExNwCNHEO]StRchys Navi Ng UP { [Yiel/ Car DO ons, iich
- 224 - in its turmelingpoipte qubstltuted by
hydr oxyl , carboxyl, sj+ai-ght—hatr—or bjanched

acyl, al koxy or al koxy onyfl having each ¢ up to4.. -

carbon atons, R’%"? @ andagg(r2 are sp§§fi t ut ed t#y a
group of the formula §(CO/[erf]-NRexARlebr]on (IEE 1:1)

wher ei n dl ©° denotes t he rjunber O or {1,
Rlerr] and Rl err] arejidenticll i fferent and denote Hydrogen, p?enyl
benzyl or straight-chiin or bfi al kyl or agpyl having in each

case up to 4 carbon agons, . 10 and thdir isoneridq forns
and salts and their oxi des. ' 3 Conpqunds accoraing to
Claim1 of the general] formulja (I-I) i n whidh
N+ -
IV:196 N~—0 66 % 045
175°C (HEE 1:1)
N P i\ o
(5 T
Qe
V197 N—0 93 % {055
181°C (H:EE 1))




R err] represents furyl, pyrryl, thienyl or phenyl, which are optionally
substituted up'to twice in an identical or different manner by fornyl, '
15 strai ght-chain or branched acyl, al koxy or
al koxycar bonyl having in each -217 - case up to 4
carbon atons or straight-chain or branched al kyl having up

to 4 carbon atM;e_ﬂJlﬁgchOqu?@s turn can be substituted by hydroxyl,
carboxyl, am no, straight-chain or branched acyl, al koxy, al koxycarbonyl
or acylam no having in each.gase up to 3 carbon atons, . 20
and/or are substitutf@gdNey @& |Gceiukedl O LNE T Or Nvields A err]
wherein : al denot es t|indtinggeider |1 or 2,
Rl err] denot es hyjdroge ;L_nefhy'° Rlerr] and Eﬁerr],
i ncludi ng the doubl ¢ or phenyl ring, 5

, florma fumyl., thieny [
whi ch are optional | ¥Bti thut ed upto twice ig'bﬁ ident!@é? or difflerent

whW—

manner by fornyl, cdrboxyl, thydro am no, sfi¥P@ht - cha(lmEBL:1)r anched
acyl, al koxy or al kdgxycarborfyl hav in each ¢ase up tof4 carbon

atoms, nitro, cyano,} fluorire, chiNg: , Spheowll or straight-chain or
branched al kyl havirjg up to 3. c boh at®fs, whilch inits|turn can b 10
substituted by hydrdxyl, amjno rboxyl, straijght-chai njor branche

acyl, al koxy or al kaxycar bonyl ing in each ¢ase up to|3 carbon

at ons, Al grr] represents tetrahydropyranyl,

t et rahydr of uranyl, thhi enyl, lpyri nidyl, _ pyrazi iyl ,
pyridazinyl, furyl dr pyridyl, which are optiopally substituted 15

up to twice in an identical for different mannef by fornylj, carboxyl,
strai ght-chain or brfanctred—gcyts ; atyt

A ux'ya\.,y:, a:"r\uxy o4

al koxycar bonyl havi rQV}I‘!III. eaq I. DOy, at ons, 5Iléjori ne,
# - (Cy:EE 1:1)
V290 89 % “jo.16

126°C -t (H:EE 3:1)




chlorine, bromne, nitro, cyano, trifluoronmethyl, or straight-chain or
branched al kyl having up to 3 carbon atons, which in its turn can be 20
substituted by hydroxyl,. carboxyl, straight-chain or branched acyl,

al koxy or al koxycarbonyl having in each casezu%'to 3 carbon atons,

and/ or are subst of the formula -(CO[err]-NRerr err
wher ei n +Hﬁef9ﬁpy“"“'“e P denot es tge %Lnbel ORgr 1?R[ ]
Rlerr] and Rlerr] are identical or dlfferent and denote hydrogen or

strai ght - Ex. No. ﬁgﬁz:'fﬁﬁfﬁ=ﬁf=ﬁfﬁ 3 i ng
in each case up to io ca&hmﬂmatonw, 5
and their isoneric florns_and salts and their N pxides. 4.
Compounds accordingfto Caiml of the fleneral fprnmula (1-]), in which
Rl err] represents V291 | ichis tionally Babstitutegody formyl pr by
t he : radi cal o formul af 3fd2- OH ol EE 1)
[err] R2 and R3, i ncl e doubl e bond, |Torma phel
ring which is substiftuted 10 N. <4 N by| phenyl, fluorine or njtro,
Alerr] represents | furyl, dpyrldyIN pyoi midyj , pyrldazinyl, t hi ghyl ,
t etrahydrof uranyl orf tetrahyjdr nyl, whicH aye optionally substitufed
by chlorine, brom ndg, nethoxy oxycarbonyl or car boxyl,
+,o-
v/202 o=n 76 % 0.39
Q 152°C (H:EE 1:1)
[:::l\_—N\N/ !OEL\U/OH
NH,
v203 45 % 0.14
158°C - | (H:EE 1:1)
N A\ °>
F = o
9
* EE = ethyl acetate
H = hexane
P = petroleum ether

5 T = toluene



WO 98/16507

preparation according to aim1l of the
gener al for’#ﬂ Im im ct erized in that ' TA'] conpounds
of the gene -219 - N |

and their

[err]

whi ch Patentclaims  R2 and R{err] have the ab venerpERACEDMEani ng,
are reacted with conpounds of the general fornula ( Rty

in which
and 1.

10

15

20

and N- oxi des. 15 5. PW?@?“%e

- 227 - | THIS SHEET-HAS BEEN | i n

| T O W

Alerr] has t he abovenenti oned neani ng
Heterocyclylmethyl-substituted pyrazole derivatives of the general formula (I-I)

(I-1)

in which

R!  represents a S-membered aromatic heterocyclic ring having one
heteroatom from the series consisting of S, N and/or O, or represents
phenyl, which are optionally substituted up to 3 times in an identical or
different manner by formyl, carboxyl, mefcapty], hydroxyl, straight-
chain or branched acyl, alkylthio, alkoxy or alkoxycarbonyl having in
each case up to 6 carbon atoms, nitro, cyano, halogen, phenyl or
straight-chain or branched alkyl having up to 6 carbon atoms, which in
its turn can be substituted by hydroxyl, amino, carboxyl, straight-chain
or branched acyl, alkoxy, alkoxycarbonyl or acylamino having in each

case up to 5 carbon atoms or by a radical of the formula -OR?,
wherein

R* denotes straight-chain or branched acyl having up to 5 carbon

atoms or a group of the formula -SiR’R°R’,
wherein

R’ R® and R’ are identical or different and denote aryl having 6 to 10

carbon atoms or alkyl having up to 6 carbon atoms,

and/or are substituted by a radical of the formula

This Sheet Has Been Repl
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D ts triflate or hal ogen, preferably brom ne, I n
|nert s m ItuH ' ”mt&w“ ate in the presence of a base, 10 or

[ B1] c ener al forrmla(l-lz\Q0 [err]

i n which T - _ - 228 -
Alerr], Rlerr] and Rlerr] have the abovenentioned meani ng

and L[err] represents a radical of the formula
-SnR 4R[err err], 2Zn r], iodine or ‘

trSi-f | atR[e ]R[S ! il CleHhiHar ei or -S(O),NR*R"

Rlerr], Rerr] and R erpl-(eng,’ dentloath-CUsffer%!anand denote straight-
chain or branched al kyl having up to 4 carbon atons

wherein
bl and b1’ are identical or different and denote the number 0, 1, 2 or 3,
al denotes the number 1, 2 or 3,

R® denotes hydrogen or straight-chain or branched alkyl having up

5 : to 4 carbon atoms,
cl denotes the number 1 or 2 and

R’ and R' are identical or different and denote hydrogen or straight-

chain or branched alkyl having up to 10 carbon atoms, which is

‘optionally substituted by cycloalkyl having 3 to 8 carbon atoms

10 or by aryl having 6 to 10 carbon atoms, which in its turn can be

substituted by halogen, or

denote aryl having 6 to 10 carbon atoms, which is optionally

substituted by halogen, or
denote cycloalkyl having 3 to 7 carbon atoms, or

15 ' R’ and R", together with the nitrogen atom, form a 5- to 7-
membered saturated heterocyclic ring, which can optionally

contain a further oxygen atom or a radical -NR"!,

wherein



'and

. Rl err] denotes hal ogen, 10
are rea ds of the general formula (I-V)
Rlerr]- m‘ i n which
Rlerr] e w emant [ oned meaning ~ 221 - and 15
in the case wher e Llerr] = Rérr R[err]R[err] , .
T grr] represents triflate dhdeogsn; ﬁ{j’é%ht'cﬁ léf%'rbéﬁ‘rcye‘ﬂ)ﬁﬂﬁﬂ having
an

in the case where L[err] = i odi ne 1(1);? t({ 4.c]gul'boP atoms or a radical of%l?eqfdnnula

represents a radical of the fornula SnR[err]R[err]R[err] ZnR[err] or
BRlerr]Rerr],
Rlerr], Rerr], Rerr] and Rlerr] have the 4
Rerr], '

are identical to or different from —CH,

n 5
meng oned neani ng of
p err] and R err] and

or denotes benzyl or phenyl, wherein the ring systems are

optionally substituted by halogen,

5 R? and R}, including the double bond, form a 5-membered aromatic
heterocyclic ring having one heteroatom from the series consisting of S,

N and/or O, or a phenyl ring, which are optionally substituted up to 3

times in an identical or different manner by formyl, carboxyl, hydroxyl,

amino, straight-chain or branched acyl, alkoxy or alkoxycarbonyl having

10 in each case up to 6 carbon atoms, nitro, cyano, azido, halogen, phenyl
| or straight-chain or branched alkyl having up to 6 carbon atoms,

wherein the alkyl in its turn can be substituted by hydroxyl, amino,

carboxyl, straight-chain or branched acyl, alkoxy or alkoxycarbonyl

having in each case up to 5 carbon atoms,

15 or are optionally substituted by a radical of the formula -S(0),,NR’R"’,
wherein ¢,, R” and R'® have the abovementioned meaning of c,, R’ and

19 and are identical to or different from these,

Al represents a 5- to 6-membered aromatic or saturated heterocyclic ring

having up to 3 heteroatoms from the series consisting of S, N and/or O,

20 which is optionally substituted up to 3 times in an identical or different
| manner by mercaptyl, hydroxyl, formyl, carboxyl, straight-chain or
branched acyl, alkylthio, alkyloxyacyl, alkoxy or alkoxycarbonyl having

in each case up to 6 carbon atoms, nitro, cyano, trifluoromethyl, azido,

halogen, phenyl or straight-chain or branched alkyl having up to 6

25 | carbon atoms, which in its turn can be substituted by hydroxyl,



t hese, ' Rlerr] and R 9 Ldentical or

di f hydr oxyl, ITH!S SHEET HAS TEENCKY
havr’mﬂmummmmlﬂ n atons or straight-chain or 10 } REPLACED
branched alky!? or al koxy having in each cagd2up to 5 1 Senbud |
carbon atons, or together forma 5- or 6-nenbered

carbocyclic ring, carboxyl, straight-ehaim|arabrianehédaticyl.y alkoxy @acalkenycarhonyl

i nert sol vents, havine i arhdﬁ%n the case otf t he radicals
1S(0) [err] NROR err] and Payigneif §sepdp 3 5% #omsng 11 om 15 the
unsubsti tuted conpounds of the general formula (1-1), these are first

react ed - with thionyl chloride, and finally the am ng
conponent is enpl oyed, and/or is substituted hynai graup ofshe Sermuda (CYRANRRY,
substituents listed under Rlerr], Rerr], Rerr] and/or A are varied

or introduced by customary nethods, preferably by reduction, oxidation,
splitting off of protectiwiRregsoups and/ or nucl eophilic substitution. 20
6. Medi canment s conprising at | east one conpound of the general formula
(r-1) according to Caim1l. 7. Medi cament
fornmul ati ogs conpri sing conby | f I t one conpound

of the gengr al formul a (I%}I)ma&g@%%gd@%gn%f%b%éﬂa&%ﬁl and at | east one organic
- 230 - ~nitrate or an NO donor. 8. Medi cament

formul ati ons conprising a 1%:orrbi nation of at |east one conpound

of the general formula (RTpndRorase ddentisalopn differentnand: dppnte dtydragen.c phenyl,

=

5" 3 Use of compounds. of RR CLALHER QNN ReTAIPACRT Rhfing it

1in the - prepar ati easeofp teslicarboratand, or treat nent of
cardi ovascul ar di seases.

and their isomeric forms, salts and their N-oxides.
10 2. Compounds according to Claim 1 of the general formula (I-I)
in which

R! represents furyl, pyrrolyl, thienyl or phenyl, which are optionally
substituted up to twice in an identical or different manner by formyl,
carboxyl, hydroxyl, straight-chain or branched acyl, alkoxy or

15 alkoxycarbonyl having in each case up to 5 carbon atoms, nitro, cyano,
azido, fluorine, chlorine, bromine, phenyl or straight-chain or branched
alkyl having up to 5 carbon atoms, which in its turn can be substituted
by hydroxyl, amino, carboxyl, straight-chain or branched acyl, alkoxy,
alkoxycarbonyl or acylamino having in each case up to 4 carbon atoms

20 or by a radical of the formula -OR*,

wherein

R* denotes straight-chain or branched acyl having up to 4 carbon
/ .

heet Has BeenReraccd
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the general formula (I1-1) according to daim1lin

10. of

t he “iﬁmﬁ tion of nedicanments for prophylaxis and conbating the
conse cerebral infarctjgn events (apoplexia cerebri),
such as apop exy, cerebral 10 ' i sch as and crani o-cerebral _
trauma. 1- Heteroca¥ | -met hyl - substituted pyrazoles of the
gener al forrrula(ll-l) %/err] I n which R20

represents a 6-nmenbered aromatic heterocyclic ring having up to 3
nitrogen atoms, which is optionally substituted up to 3 tinmes in an 15
i dentical or different nmndier ateysubstituied, bycardtion) lof tieyfbrmula , nercaptyl,
strai ght-chain or branched acyl, al koxy, alkylthio or alkoxycarbonyl
having in each case up to 6 carbon atons, nitro, cyano azi do, hal ogen,
phenyl and/or by a group of the fornol [err]
- 231 - eLeg | Rlerr] and
Rlerr] are identical or different te HVdrogenvor straight- =
chain or branched acyl having up to en atoms or s?P ai ght -

chain or branched al kyl having up to 6 carbon atons, which is 5
optionally substituted by cycloal kyl having 3 to 6 carbon at ons,

hydr oxyl, am no or by straight-chain or branched al koxy, acyl or

wherein
al denotes the number 1, 2 or 3,
5 R? denotes hydrogen or straight-chain or branched alkyl having up

to 3 carbon atoms,

R and R’ including the double bond, form a furyl, thienyl or phenyl ring,
which are optionally substituted up to 3 times in an identical or different
manner by formyl, carboxyl, hydroxyl, amino, straight-chain or branched

10 acyi, alkoxy or alkoxycarbonyl having in each case up to 5 carbon
atoms, nitro, cyano, azido, fluorine, chlorine, bromine, phenyl or
straight-chain or branched alkyl having up to 5 carbon atoms, which in
its turn can be substituted by hydroxyl, amino, carboxyl, straight-chain
or branched acyl, alkoxy or alkoxycarbonyl having in each case up to 4

15 carbon atoms,

Al represents tetrahydropyranyl, thienyl, furyl, tetrahydrofuranyl, pyrazinyl,
morpholinyl, pyrimidyl, pyridazinyl or pyridyl, which are optionally
substituted up to twice in an identical or different manner by hydroxyl,
formyl, carboxyl, straight-chain or branched acyl, alkylthio,

20 ' alkyloxyacyl, alkoxy or alkoxycarbonyl having in each case up to 4
carbon atoms, fluorine, chlorine, bromine, nitro, cyano, trifluoromethyl

or straight-chain or branched alkyl having up to 4 carbon atoms, which



al koxycar bonyl havi in each case up to 5 carbon atoms,

g[ d ""U”'”"'IH"’HH"& rTerTberR[egr rl%) and R err], together @S%Eﬂ&gegaﬁgg

partty @undat #rase eterocyclic ring, whi ch2%4n
optionally additionally contain an gxygen_or sul Bhur atomor a .
radi cal of the fornul a - NR[i& Rin can be” substituted by hydroxyl, carboxyl, stipighte¢hqin or
R25 denotes hydrogen or al < A Eo) ed . al

having up to 4 carbon at oﬁn%{i&{egmcyﬁmd}y & ﬁﬁ@{}%ﬁﬁ%gngn%nrgl ?lsegscgb%ats? tugtt8d4
by straight-chain or braneiissh bty having up to 6

carbon atons, which in its turn can be substituted by hydroxyl, am no,

hal ogen, carboxyl, straight-chain or branched acyl, alkoxy,

al koxycar bonyl or acyl am oyttt el 6] a8 BP e TorindiE"£00), ANRER'20

or by a radical of the fornu

wher ei n R26 denotes straight-chain or
branched acyl having up to 5 . carbon atons
or a group df the fornul a¥h&e[err]Rlerr] Rl err],

- 232 - wherein

Rlerr], Rerr] and Rlerr] are identical or different and denote aryl
having 6 to 10 carbon atodk ordenoteslthdrawmber Qipr 1,

to 6 carbon atons, 5 and/or is optionally
substituted by a radical of the formula '

R'? and R® are identical or different and denote hydrogen, phenyl,
benzyl or straight-chain or branched alkyl or acyl having in each

case up to 4 carbon atoms,
10 _and their isomeric forms and salts and their N-oxides.
3. Compounds according to Claim 1 of the general formula (I-I),
in which

R! represents furyl, pyrryl, thienyl or phenyl, which are optionally

substituted up to twice in an identical or different manner by formyl,

15 ' straight-chain or branched acyl, alkoxy or alkoxycarbonyl having in each
case up to 4 carbon atoms or straight-chain or branched alkyl having up

to 4 carbon atoms, which in its turn can be substituted by hydroxyl,

carboxyl, amino, straight-chain or branched acyl, alkoxy, alkoxycarbonyl

or acylamino having in each case up to 3 carbon atoms,
20 and/or are substituted by a radical of the formula
-
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[err}—— wher ei n | | b2 and

b2' are identical or different and denote the nunber 0, 1,

2 or I“lw lllu Ilu !"MAL a2 de es the nunmber 1, 2 or 3, 10
R[err] H n or straight-chain “branched al kyl

having up to 4 carbon atons, c2 denotes the
nunber 1 or 2 and R[‘eir] and R32 are identical
or different and denote hydr n |

strai ght-chain or branched al ky up to 10Neagbon 15

atonms, which is optionally substltu d by cycl oal kyl havi ng
3to 8 carbon atonms or by aryl having 6 to 10 carbon

atoms, which in its turnv#iBe substituted by hal ogen, or
denote aryl having 6 to 10 carbon atons, which is
optionally substituted by hal ogen, or '

- 233 - al  denotes the numisndter Zycl oal kyl having 3 to 7
carbon atons, or Rlerr] and R err], together
with the nitrogen atom forma 5- to 7-

nmenbered saturated heterggycl i&n&ﬁe?ﬂydﬁ&@é&ﬂr fiithy? P! i onal | y

R? and R’ including the double bond, form a furyl, thienyl or phenyl ring,

5 which are optionally substituted up to twice in an identical or different
manner by formyl, carboxyl, hydroxyl, amino, straight-chain or branched

acyl, alkoxy or alkoxycarbonyl having in each case up to 4 carbon

atoms, nitro, cyano, fluorine, chlorine, phenyl or straight-chain or

branched alkyl having up to 3 carbon atoms, which in its turn can be

10 | substituted by hydroxyl, amino, carboxyl, straight-chain or branched
acyl, alkoxy or alkoxycarbonyl having in each case up to 3 carbon

atoms,

Al represents tetrahydropyranyl, tetrahydrofuranyl, thienyl, pyrimidyl,

pyrazinyl, pyridazinyl, furyl or pyridyl, which are optionally substituted

15 up to twice in an identical or different manner by formyl, carboxyl,
straight-chain or branched acyl, alkylthio, alkyloxyacyl, alkoxy or

alkoxycarbonyl having in each case up to 3 carbon atoms, fluorine,

chlorine, bromine, nitro, cyano, trifluoromethyl, or straight-chain or

branched alkyl having up to 3 carbon atoms, which in its turn can be

20 " substituted by hydroxyl, carboxyl, straight-chain or branched acyl,

alkoxy or alkoxycarbonyl having in each case up to 3 carbon atoms,
and/or are substituted by a group of the formula -(CO),,-NR"R",

wherein



%Qﬁﬂlmﬂilllm,lﬂﬂ Iﬂﬂgge” "85 " “denot es hyarogen, " stral ght -chai n or

br anched al ky" ha up to - 226 - 4 carbon atons or a
radi cal of the fornula [err] or denotes
benzyl or phenyl, wherei gt he dehois eSaRBerd 6r 1,

optionally substituted by hal ogen, 10 - Rerr] and Rerr],

i ncl udi ng the doubl e bond, forma 5-nenbered aromatic

het er ocyclic ring having .a,hetepn9at om fto ser| n :
and/or O or a phenyl ri ‘Wﬁ{haﬁ?r e‘b‘iar%g eS;erét ofe %"d“g% r3s§ra1£ﬂt
times in an identical or diffeng oﬂBfHﬂ@ﬁedJHlk'S'pbmébYl Hﬁﬁﬁg?lﬂﬁ)éhch eadebax b .3
hydroxyl, amino, straight-chain or branched acyl kyl t hi o, al koxy or 15

al koxycar bonyl having in each cashon alpms,0 6 carbon atons, nitro, cyano,
azi do, hal ogen, phenyl or straight-chain or branched aIkyI having up to
6 carbon atonms, which in its turn can be substituted by hydroxyl, am no,

carboxyl, s rai ght - claitReiPisoRietidTBRAS A Salts Ank Akeir -o)ahé’soxycarbonyl
having in each case up to 5 carbon atons, or are optionally substituted 20

by a 1 group of the formula - S(O)[err]NR[err]R[err] wherein c2., Rerr] and
e Comp A48 a4 5aRR SN IR, | 9% BHRM Ml fRn, FPwnRRd F52

and are identi c‘hl

A2 represents phenyl or a 5- to 6- rrerrbered aromatic or saturated

- 234 - . het eroci/cl ic ring having up to 3 heteroatons
fromthe series consR'sti rrgpresents furyl, which is optippally Sybstitgd,py dormy; emby dhe

~optionally substituted up to 3 times in an i dentical or

di fferent manner by mercaptyl, hydroxyl, fornyl, carb y
straight-chain or brancheddizelydf, thalféimili -OH,-@IH yt cy |l koxy or 5
al koxycarbonyl having in each case up to 6 carbon ato itro, cyano,

R? and R?, including the double bond, form a phenyl ring which is substituted

10 ' by phenyl, fluorine or nitro,
Al represents furyl, pyridyl, pyrimidyl, pyridazinyl, thienyl,
tetrahydrofuranyl or tetrahydropyranyl, which are optionally substituted
by chlorine, bromine, methoxy, methoxycarbony! or carboxyl,

and their salts, isomeric forms and N-oxides.

15 5. Process for the preparation of the compounds according to Claim 1 of the

general formula (I-I), characterized in that

[A1] compounds of the general formula (I-II)

-—T

3
R _N_

N (1-1D)



trifluoronethyl, azido, hal ogen, phenyl or straight-chain or br an.ched
al kyl having up to 6 carbon atons, which in its turn can be substituted
by hydroxyl, carboxyl, straight-chain or brapghed acyl, al koxy or

al koxycar bonyl having in each case up to' 5 carbon atons, 10
and/or is substituted by a group of the formula -(CO[err]-NRerr]Rerr],
wherein dz2 denotes the nunber 0 or 1,

Rlerr] and R35 are identical or -different and denote hydrogen, phenyl,
benzyl or straight-chain or branched al kyl or acyl having in each 15

case up to 5 carbon atons, their isomeric forns and salts and
their N-oxides. 1%h whichonpounds according to Claim 11 of the

general formula (I11-1), i n which Rl err]
represents a radical of the fornula [err] )

- 235 - whi chs onaII stltuted up to 3 tines
in an identical or differBmR Il R Rive 6B ovemedlﬁﬁ?pﬁ B85 or nyl ,

car boxyl, hydroxyl, straight-chain or branched acyl,
al koxy or al koxycarbonyl having in each case tg to 5 carbon at ons,
nitro, cyano, azido, fl uonferreactetwithisempoundmoitbe goheral/formmbty Gdllhy a

D'-CH,-A! (-0
5 in which
A'  has the abovementioned meaning
and

D! represents triflate or halogen, preferably bromine,
in inert solvents, if appropriate in the presence of a base,
10 or

[B1] compounds of the general. formula (I-IV)
CH,-A
i

R> N _ .
N (I-IV)

in which

T



5 : group of the fornmula -NR err] R24,

wherei n ' Rlerr] and R err] are identical or different
and denote hydrogen or straight- -228 - chain or
branched acyl having up to 4 carbon atons or straight-

chain or branched al kyl hVvRAGER tHAvé tecPABRNEmBAITRAE Mikdnfilg | s 10
optionally substituted by hydroxyl, am no or by straight-chain or

branched al koxy having up to 3 carbon atons, or R23
and Rlerr], together with hhe nitrogen atom forma norpholine ring or
a radical of the fornula®! N N- CH

and/ or are substituted by straight-chain or branched al kyl having up to 15
5 carbon atons, which in its turn can be substituted by h4ydroxy|, am no,
fluorine, carboxyl, strdi'ght -represents aradical efithe fetmulacySinR “RATR(GEnR ", iodine or
al koxycar bonyl or acyl am no h}\_zlhg%i n each case up to 4 carbon atons

or by a radical of the fornmul err], wherei n
20 Rl err] denotes strai ght-chain or branched acyl
having up to 4 carbon at ons,

and/ or are3optionally substitwhegeiny a radical of the fornula
- 236 -

R¥, RY and R'® are identical or different and denote straight-

chain or branched alkyl having up to 4 carbon atoms
and

R" denotes halogen,

10 are reacted Yvith corhpounds of the general formula (I-V)
R-T! a-vy
in which
R! has the abovementioned meaning -
and
15 in the case where L! = SnR“R"R'® or ZnR",
T! represents triflate or represents halogen, preferably bromine,
and

I
/

o



[err] wherein b2 and b2' are
identical or different and denote the nunber 0, 1, 2 or 3,

a2 denotes the number 1, 2 or 3, - 229 - R30 denot es
hydrogen or straight-chain or branched al kyl having up 5

to 4 carbon atomns, in the case Whegeg L] =dodin&d? triflate] udi ng t he doubl e
bond, forma furyl, thienyl or phenyl ring, whi ch are

optionally substituted up to 3 tinmes in an identical or different
manner by fornyl, carboxylm hy Qélnts a4 Séfrﬁieglf‘&mi ?LRO“‘ 1bﬁﬁ'n T or
acyl, al koxy or al koxycar bonyl ving in each case up to ca}%on 1

atons, nitro, cyano, azido, flBR¥R®, chlorine, bron1ne phenyl or
straight-chain or branched al kyl having up to 5 carbon atons, which in

its turn can be substituted by hydroxyl, am no, carboxyl, straight-chain
or branched acyl, al koxy or al%aﬁy grbonyl having in each case up to 4

car bon at ons, 15 represents phenyl, or represents
tetrahydropyranyl, furyl, t et r ahydr of ur anyl ,

nor phol i nyl,_ pyrimdyl, pyridazjp p
are opti onald y substituted up & =t}5v| CBIG %%ﬁ”.*&aﬁﬁ'ﬁec%hovsmemqr\eérWIw

by hydroxyl, fornyl, carboxyl, strqixghkmcm R”OBmJP %ﬂqg@ﬁcac%l or %gﬁthfrflm

aIkonxyacyI, alkoxy or alkoxycarbonyl having in each case u
carbon atons, fluorine, chlorine, bhessj ne, nitro, cyano, trlfluoronethyl
or straight-chain or branched al kyl having up to 4 carbon atons, which
- 237 - _ _ in.its turn can be substituted by hydroxyl,
carboxyl, straight-chain or R gpq R are idenBEANG QftfEM! and?!dRStE Bdroxyl,
al koxycar bonyl having in each case up t

aryloxy havmg 6 to 10 carbon atoms or straight-chain or

10 branched alkyl or alkoxy having in each case up to 5
| carbon atoms, or together form a 5- or 6-membered

carbocyclic ring,
in a palladium-catalysed reaction in inert solvents,

and, in the case of the radicals -S(0),,NR’R' and -S(0),, NR°R, starting from
15 , the unsubstituted compounds of the general formula (I-I), these are first reacted

with thionyl chloride, and finally the amine component is employed,

and, if appropriate, the substituents listed under R’, R% R? and/or A' are varied
or introduced by customary methods, preferably by reduction, oxidation,

splitting off of protective groups and/or nucleophilic substitution.

20 6. Medicaments comprising at least one compound of the general formula (I-I)

according to Claim 1.

7. Medicament formulations comprising a combination of at least one compound

of the general formula (I-I) according to Claim 1 and at least one organic

L



carbon atons,
fornmul a

i denti cal
benzyl

t heir N-oxi des.
general formul g

represents a rad| ca

-(CO d2-NR[ err] R35 5
d2 denotes the nunmber 0 or 1, _
or different and denote hydrogen,
or strai ght- ohmtenonan NCadaived al kyl
case up to 4 carbon atoms 10

and/ or are substituted by a group of the
wherei n
- 230 - Rlerr] and R35 are
phenyl,

or acyl having in each
their isoneric forns and salts and
Conmpounds according to Caim1l1l of the-

Médfcan}?nt ormulﬁtlons cbrﬂpl\lﬁlhg;ﬂ combination of at leal &f¢ dompound

ornu

wherein the ring sysf ﬁmgeaeml faptnutan@) gcconding id Glaind lugnd eontpaundewhich ialribit5

identical or differ
al koxy or al koxycar
am no,
strai ght-chain or

met hyl am no,

5 9.
10.

10
11.

15

branched al kyl

i Somte Bupiosipe anorpobesTRae Pt o,

chl orine, brom ne, cyano, azido or
having up to 4 carbon atons, which in
Use of compounds of the general formula (I-I) according to Claim 1 in the

BlohyPal

quorine

preparation of medicaments for treatment of cardiovascular diseases.

Use of compounds of the general formula (I-I) according to Claim 1 in the
preparation of medicaments for prophylaxis and combating the consequences of
cerebral infarction events (apoplexia cerebri), such as apoplexy, cerebral

ischaemias and cranio-cerebral trauma.

1-Heterocyclyl-methyl-substituted pyrazoles of the general formula (II-I)

(I1-1)

in which

R?®  represents a 6-membered aromatic heterocyclic ring having up to 3

nitrogen atoms, which is optionally substituted up to 3 times in an
identical or different manner by formyl, carboxyl, hydroxyl, mercaptyl,
straight-chain or branched acyl, alkoxy, alkylthio or alkoxycarbonyl
having in each case up to 6 carbon atoms, nitro, cyano, azido, halogen,

phenyl and/or by a group of the formula

_NR23R24

I



- 238 - its turn can be substituted by hydroxyl,

car boxyl, am no, straight-chain or branched acyl,

al koxy, al koxycarbonyl or acyl am no havi ng 331 -each

case up to 3 carbon atons, and/ or are optionally
substituted by a radical vdferdine for mul'a

[err] 5 Rlerr] and Rlerr], including the double bond, forma
furyl, thienyl or phenyl ring, whi ch are optionally

substituted Up to twice '1{‘ iﬁ% Eﬂe' iB8dtical ophfffe?érﬁ'ﬁmi_dgﬁote hydrogen or tra%fht—

manner by fornyl, carbox roxyl, amno, stral al n-or "branche
acyl, al koxy or al koxycar bonylchhla\nrrhgaﬂcheckac,)ﬂ haaing upptotﬁ)cati'bmaalbms or straight-

atons, nitro, cyano, fluorine, chI or| ne or straight-chain or )
branched al kyl having up to 3CRaiRysbrai C@ﬁ@ amu%wngmp tPs(’gP*UPﬁ“ é&%ﬁ“%é"hlg‘ 1
substituteg by hydroxyl, am ngq tlﬁﬁilﬁ%ﬁkmuéhrb%' Cloafk hQVlgé 305 3NGRSH atoms,

acyl, al koxy or alkoxycarbonyl having 1n each’c car bon

atoms, . Alerr] hydmplyb F:1s11 100 opbgeslydlghttahamadrwamhyd alkpky, acyl or
tetr ahydr of uranyl, furyl or

optional ly substituted up to gc“}rho‘ﬁ'lll hayingiip eagh ¢ase gpstp %ﬂﬁ'?on atoms,
manner by fornyl, carboxyl, straight-chain or branched acyl, alkylthio,
al kyl oxyacyl, al koxy or al koxycar bonyl haV|ng in each case up to 3
carbon atons, fluorine, ®mnlorine, bromne, nitro, cyano, trifluoronethyl
or represents straight-chain or branched al kyl having up to 3 carbon 20
atons, which in its turn can be substituted by hydroxyl, carboxyl,

strai ght chain or brancheg aey R¥, @gemhey with m&lﬁ%g%arm,yﬁonhaavs% T%e%ﬁﬁﬂ:d
case up to 3 carbon atons, nd/or are substituted by

a group ofl0the fornul a (CO) [ esaml]‘atebdQ[oerpqrﬂ@a;nsaturated heterocyclic ring, which can
- 239 - wher e In
op ionally additionally contain an oxygen or sulphur atom or a

radical of the formula -NR%,
wherein

R* ‘denotes hydrogen or straight-chain or branched alkyl

15 having up to 4 carbon atoms,

and/or is substituted by straight-chain or branched alkyl having up to 6

carbon atoms, which in its turn can be substituted by hydroxyl, amino,

halogen, carboxyl, straight-chain or branched acyl, alkoxy,

alkoxycarbonyl or acylamino having in each case up to 5 carbon atoms
20 or by a radical of the formula -OR?,

wherein
R* denotes straight-chain or branched acyl having up to 5

carbon atoms or a group of the formula -SiR”R*R?,

_—
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d2 denotes the nunber 0 or 1, Rlerr] and Rl err] are
identical or different and denote hydrogen or straight-
chain or branched al kyl or acyl having in e23h-case up to 3 5

carbon atons, _ their isoneric fornms, salts and N oxi des.
14. Conpounds according to C ai m wheein t he general fornula (I1-1), in
whi ch Rlerr] represents a radical of the fornula [err]

mhgrein thg abovenenti oned heterocyclic ring systens are optionally 10
substituted up to 3 tinmes in an idgmt 2 fi SR

fluorine, fornyl, am no, cyano, R hekgﬁér;(&)k gddré oxe%:lar Ff@fenPXndrﬁéﬁlié anl
net hyl ami no, chlorine or by a radical of hdvmgf@mn]ma:arbon atoms pealkyl having up
Rlerr] and R22, including the double bond g% ther forma phenyl ring and
A2 represents phenyl, which is optlonaItP)}g Q% R©OMSed by fluorine or

cyano,
5 and/or is optionally substituted by a radical of the formula
O(CH,),-CH, \|
—CH, .
ok < | or -S(0),NR¥R®
L] N . ol
0—(CH,),, O(CH,),,~CH, ~oR®
wherein

b2 and b2' are identical or different and denote the number 0, 1,
2 or 3,

a2 denotes the number 1, 2 or 3,

10 R*® denotes hydrogen or straight-chain or branched alkyl

having up to 4 carbon atoms,
¢2 denotes the number 1 or 2 and

R* and R* are identical or different and denote hydrogen or

straight-chain or branched alkyl having up to 10 carbon

15 atoms, which is optionally substituted by cycloalkyl having
3 to 8 carbon atoms or by aryl having 6 to 10 carbon

atoms, which in its turn can be substituted by halogen, or

denote aryl having 6 to 10 carbon atoms, which is

optionally substituted by halogen, or

_
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- 240 - and their isomeric forns, salts and N- oxi des. 15.

Process for the preparation of conpounds of the general formula (l1-1)
according to daim1l, characterized in that233- [ A2] conpounds of
the general fornula (I1-11) _ : H [err] 5

i n which _ R20, R2'demott GRIoalicnt dhaving 3ateol earbon iatomesd oneani ng,
are reacted with conpounds of the general formula (I11-111) [err]

i n which 10 A2 has the abovenentioned meani ng,

and D2 reprgachiREr tddeflef vifh BRI RdeBen Biofd,Moh!d/S- 1o 7-
brom ne, : in inert solverits, it appropriate in the presence

of a base, membered saturated heterocyclic ring, which can optionally

contain a further oxygen atom or a radical -NR¥,

5 wherein
R® denotes hydrogen, straight-chain or branched alkyl having up to
4 carbon atoms or a radical of the formula
e
—cH, ¥ 0
or denotes benzyl or phenyl, wherein the ring systems are
optionally substituted by halogen,
10 R? and R%, including the double bond, form a 5-membered aromatic

heterocyclic ring having a heteroatom from the series consisting of S, N

and/or O, or a phenyl ring, which are optionally substituted up to 3

times in an identical or different manner by formyl, mercaptyl, carboxyl,

hydroxy]; amino, straight-chain or branched acyl, alkylthio, alkoxy or

15 alkoxycarbonyl having in each case up to 6 carbon atoms, nitro, cyano,
azido, halogen, phenyl or straight-chain or branched alkyl having up to

6 carbon atoms, which in its turn can be substituted by hydroxyl, amino,

carboxyl, straight-chain or branched acyl, alkoxy or alkoxycarbonyl

having in each case up to 5 carbon atoms, or are optionally substituted

20 by a1 group of the formula -S(O);NR*R* wherein c;, R and R¥
' have the abovementioned meaning of c2, R* and R* and are identical

to or different from these,

A? represents phenyl or a 5- to 6-membered aromatic or saturated

* - C L M S *



or _ - 241 - [ B2] conpounds
of the general fornula (I11-1V) [err] ' I n which
Alerr], Rlerr] and R22 have it he abovenent i-o2&d neani ng and
5 L2 represents a radical of the fornula -SnRlerr] R37Rl err],
ZnRl err], iodine or heterocyclic ring havingrupf foad beteroatoms from the series consisting
wher ei n ' _ R3 7 R er.r re.identical or. .
different and denote strdfghtN anglor%), whith ISR[OPUO'la"%' substijted ip, fo grt%?,sh'édan

al kyl ‘having up to 4 cariaemRhPoBdiffercnt b tyl, h 1, formyl, carboxyl
Rierr] denotes hal ogen iffefeft manner by mercaptyl, hy@fékyl, formyl, carboxyl,

straight-chain or branched acyl, alkylthio, alkyloxyacyl, alkoxy or
5 alkoxycarbonyl having in each case up to 6 carbon atoms, nitro, cyano,
trifluoromethyl, azido, halogen, phenyl or straight-chain or branched
alkyl having up to 6 carbon atoms, which in its turn can be substituted
by hydroxyl, carboxyl, straight-chain or branched acyl, alkoxy or
alkoxycarbonyl having in each case up to 5 carbon atoms,
10 and/or is substituted by a group of the formula -(CQO),-NR*R%¥,
- wherein
d2 denotes the number O or 1,
R* and R¥ are identical or different and denote hydrogen, phenyl,
benzyl or straight-chain or branched alkyl or acyl having in each
15 " case up to 5 carbon atoms,
their isomeric forms and salts and their N-oxides.
12.  Compounds according to Claim 11 of the general formula (1I-1),

in which

R?®  represents a radical of the formula

JslisRpele
\N , . . \N N
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are reacted wth conpounds of the general formula (11-V) [err]

I n which - 242 -
R20 has t he abovenentioned meani ng - 235 - and '
in the case where L[err] SnRerr]Rerr]R err] or ZnR20,

Tlerr] represents trif bvaidh &6 optisiiallg ebssithed oy en3 tiptee i amidentidal omhi&rent
5 _ and In the case where L[err]
iodine or triflate, manner by formyl, carboxylyhydroxyls straightrghainyor %F@?F’ 49?’1

}3 g[eeI (r)]r g[ula?r ]SnR[ err] Rierr LRLgy ok andor byt Q{av% in each case up to 5 carbon atoms,

R36, R37, R38 and Rlerr] hig dybso, M&m&ﬂmneﬁlmanbmlﬁ pimyl and/or by a

Rlerr], R38 and R39 and are identical to or,djfferent fromthese
5 group of the formula -NR™R”,

wherein
R® and R* are identical or different and denote hydrogen or straight-
chain or branched acyl having up to 4 carbon atoms or straight-
chain or branched alkyl having up to 4 carbon atoms, which is
10 optionally substituted by hydroxyl, amino or by straight-chain or

branched alkoxy having up to 3 carbon atoms, or

R? and R%, together with the nitrogen atom, form a morpholine ring or

a radical of the formula

—N N—CH,

and/or are substituted by straight-chain or branched alkyl having up to
15 5 carbon atoms, which in its turn can be substituted by hydroxyl, amino, |

fluorine, carbbxyl, straight-chain or branched acyl, alkoxy,

alkoxycarbonyl or acylamino having in each case up to 4 carbon atoms

or by a radical of the formula -OR,

wherein
20 R?®  denotes straight-chain or branched acyl having up to 4 carbon
atoms,

and/or are optionally substituted by a radical of the formula

/
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and Rlerr] and Rlerr] are identical or

di fferent and denote hydroxyl, aryl oxy
having 6 to 10 carbon atonms or straight-chal3e or 15

branched al kyl or al koxy having in each case up to 5

carbon atons, or together forma 5- or 6-nenbered

car bocyclic ring, In a palladiumcatal ysed reaction in

i nert solvents, and, in the case of the radicals
-S(O[err]2NRlerr] R32 and - S(&3qigrr] NRlerr H),,-siar t i ng 20 from
t he unsubstituted conpoun f fhe gen formula (11 Iqhh}]t hese are first
- 243 - r eact edo-wj t hi onyl ride emd figpally the am ne
conmponent is enpl oyed, o and, clﬁéfql’)g’ﬁép'gopri ate, YOR¥ substituents
|isted under Rlerr], Rerr], Rerr] and/or A2 are varied or

I ntroduced by customary net hods, preferably by reduction, oxidation,
splitting off of protective groups and/or nucl eophilic substitution. 5
16. Medi canent s conpri svhegeiat | east one conmpound of the general fornula
(re-n) according to. . Caim11. 17. Medi cament

formul ati ons conprising a conbination of at |east one conpound _
of the general formula (ly2-dnl RCsR @MRal & Hedd ' oF) e
organic nitrate or anlNO onor . éﬂeq?oﬁféﬁgt.e%e 'E]nﬁ%:ra(?hr:}htzor?”
formul ati ons conprising a conbination of at |east one conpound
of the general formula (1L-1) according to Im11 and conpounds which
I nhi bit the breakdown of aéycl i “ﬁﬁ%ﬂ'{?s'ﬁ'\’i‘ébeﬁsngpﬂﬁ@sphate (c@QwP). 19.
Use of conpounds of the general formula (11-1) according to daiml1l in the
preparation of medicanments for treatnent of cardiovascul ar di seases.

R*®  denotes hydrogen or straight-chain or branched alkyl having up

5 : to 4 carbon atoms,

R? and R?, including the double bond, form a furyl, thienyl or pheny! ring,
which are optionally substituted up to 3 times in an identical or different
manner by formyl, carboxyl, hydroxyl, amino, straight-chain or branched
acyl, alkoxy or alkoxycarbonyl having in each case up to 5 carbon

10 atoms, nitrd, cyano, azido, fluorine, chlorine, bromine, phenyl or
straight-chain or branched alkyl having up to 5 carbon atoms, which in
its turn can be substituted by hydroxyl, amino, carboxyl, straight-chain

or branched acyl, alkoxy or alkoxycarbonyl having in each case up to 4

carbon atoms,

15 A? represents phenyl, or represents tetrahydropyranyl, furyl,
tetrahydrofuranyl, morpholinyl, pyrimidyl, pyridazinyl or pyridyl, which
are optionally substituted up to twice in an identical or different manner
by hydroxyl, formyl, carboxyl, straight-chain or branched acyl, alkylthio,
alkyloxyacyl, alkoxy or alkoxycarbonyl having in each case up to 4

20 ' carbon atoms, fluorine, chlorine, bromine, nitro, cyano, triﬂuorometliyl

or straight-chain or branched alky!l having up to 4 carbon atoms, which

(T



15 20. Use of conpounds of the general formula (l11-1) according to

Caimll in the preparation of medi canents for prophylaxis and
conbati ng the consequences of c@Bebral infarction events
(apopl exi a cerebri), such as apopl exy, cerebral i schaem as and

crani o-cerebral trauma. jp its turnZckn be SubsStuesdOBy Qiyklfoxs'ullﬁt'ﬁdxyt, estraipht-oliain @r

derivatives of the general formula (11-1) [e

- 244 - i n branehed acyl, alkoxy or alkogpgrbqngb avying in eachs gasg U g4
6- member ed heterocyclic ring having up to 2 het er oat ons
fromthe series consisti n E? onﬁ and/or O or represents a

5-nmenbered aromatic or saturated heterocyclic ring having 2 to 3 5
heteroatons fromthe series consisting of S, N and/or O which can .

be bonded via a nitrogen andes amsubstitated By exoup of she @@H’@s‘@@@&éﬁ{%

to 3 tinmes in an identical or different manner by fornyl, phenyl,
nmercaptyl, carboxyl, trifluoronethyl, hydroxyl, strai ght-chai n or
branched acgl, al koxy, al ignktdin 0 or al koxycarbonyl having in each case 10
up to 6 carbon atons, nitro, cyano, hal ogen, phenyl or straight-chain or
branched al kyl having up to 6 carbon atons, which in its turn can be

substituted by hydroxyl, ggl ogﬁgnot%{(ihglnﬂg{qgﬁgtd}yll am no, carboxyl,

strai ght-chain or branched™acy oXy, oxycarbonyl or acyl ani no
having in each case up to 5 carbon atoms or by a radical of the fornula 15

- err],
G_Q[ ] R* and R3¥\Ih Sdentical or different and denote hydrogen, phenyl,
benzyl or straight-chain or branched alkyl or acyl having in each

. case up to 4 carbon atoms,
10 their isomeric forms and salts and their N-oxides.
13.  Compounds according to Claim 11 of the general formula (II-I),
in which

R®  represents a radical of the formula

wherein the ring systems are optionally substituted up to 3 times in an
15 identical or different manner by formyl, straight-chain or branched acyl,
alkoxy or alkoxycarbonyl having in each case up to 4 carbon atoms,
rhethylamino, amino, fluorine, chlorine, bromine, cyano, azido or

straight-chain or branched alkyl having up to 4 carbon atoms, which in

D A



Rl err] denotes straight-chain or branched acyl having up to 5 carbon
atons or a group of the formula -SiRerr]Rerr]Rerr],

~wherein 20 Rlert238 Rlerr] and Rerr] are

i dentical or different and denote aryl having

6 to 10 carbon atons or diskyiin Bavbégubstnitel by bgdloryl, carboxyl, amino, straith-chain

~at ons, and/or  can be substituted by a radical of the
formul a _ or branched acyl, alkoxy, alkoxycarbonyl or acylagyno having in each
[err] | _ a3, b[err] and
b[err]' denote the nunberca%\%]sﬁ?d 3 c3¥b°§,at°ms’ R err]

denot es hydrogen or. straight-chain or branched al kyl having up 5

to 4 carbon atons, . clerr] denotes the nunber 1 or 2
and and/or are optionally substituted by a radical of the formula

C—C,H,

— o H
N N—CH ——< Y -N-CH,-CH,-OH —<
- —hy - 2y or
\._/ [o) !

O—C,H,

5 R* and R?, including the double bond, form a furyl, thienyl or phenyl ring,
which are optionally substituted up to twice in an identical or different
manner by formyl, carboxyl, hydroxyl, amino, straight-chain or branched
acyl, alkoxy or alkoxycarbonyl having in each case up to 4 carbon
atoms, nitro, cyano, fluorine, chlorine, phenyl or straight-chain or

10 branched alkyl having up to 3 carbon atoms, which in its turn can be
substituted by hydroxyl, amino, carboxyl, straight-chain or branched
acyl, alkoxy or alkoxycarbonyl having in each case up to 3 carbon

atoms,

A? represents phenyl, tetrahydropyranyl, tetrahydrofuranyl, furyl or pyridyl,

15 which -are optionally substituted up to twice in an identical or different
manner by formyl, carboxyl, straight-chain or branched acyl, alkylthio,

alkyloxyacyl, alkoxy or alkoxycarbonyl having in each case up to 3

carbon atoms, fluorine, chlorine, bromine, nitro, cyano, trifiuoromethyl

or represents straight-chain or branched alkyl having up to 3 carbon

20 atoms, which in its turn can be substituted by hydroxyl, carboxyl,
| straight-chain or branched acyl, alkoxy or alkoxycarbonyl having in each

case up to 3 carbon atoms,

and/or are substituted by a group of the formula -(CO),,-NR*R%,

I



R50 and Rlerr] are identical or different and denote hydrogen or straight-
chain or branched al kyl having up to 10 carbon atons, which is

optionally substituted by cycl oal kyl having239to 8 carbon atonms 10

or by aryl having 6 to 10 carbon atons, which in its turn can be

substituted by hal ogen, Oherein - denote aryl having 6
to 10 carbon atonms, which is optionally

substituted by hal ogen, or denot e cycl oal kyl
having 3 to 7 carbon ato or Rlerr] and

-
Rlerr], together with the™fiitr esatlh&ﬂumfbﬂ%oé 15- to 7-
nmenber ed saturated heterocyclic ring, which can optionally

contain a further oxygen atomor_a radical -NR errl, ,
246 - R* and R*#reridentical or different and denote hydrogen or sfrpight-]

denot es hydrogen, strai ght-chai erir?:)qrb{:r%@cci{éggal Ilg&l a&\ﬂaggﬁ in each case up to 3

up to 4 carbon atons or a radi &

or denotes Bgenzyl or phenyl, wagbehtdnhe ri ng systens are 5
optionally substituted by hal ogen, Rlerr] and Rerr],
i ncl udi ng the doubl e bond, forma 5-nenbered aronatic

het erocyclic ring hayi ng. one .het ero fiQ! series consisting of N,
S and/or O or a phe\rﬁlwlgﬂ’w&?c |(§hg£e{{rgergn8pr§irgts)¢1d§'l y substituted up to 3
times in an identical or different manner by fornyl, carboxyl, hydroxyl, 10

am no, straight-chain or branched ac al koxy_ or al kox%car 0 b havin

|
in each case upléo 6 Qmmnd-‘aﬁ@ﬁﬁl,iﬂ&{q p&'cha?fot,he [E&nergkiormy » B Wiie

R®  represents a radical of the formula

~d ' N¢LN ' /N\' /N
/(Nj- U - /[\N/I o [\.’JL'

wherein the abovementioned heterocyclic ring systems are optionally
10 substituted up to 3 times in an identical or different manner by methyl,
fluorine, formyl, amino, cyano, methoxy, methoxycarbonyl,

methylamino, chlorine or by a radical of the formula

0—C,H,
-NH-(CH,),-OH, -CH,0H,
O—C,H,

O
—<} o = hon

R? and R%, including the double bond, together form a phenyl ring and

A? represents phenyl, which is optionally substituted by fluorine or cyano,

-—
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straight-chain or branched al kyl having up to 6 carbon atons, which in
its turn can be substituted by hydroxyl, am no, carboxyl, straight-chain
or branched acyl, al koxy or al koxycar bonyI Ppeying in each case up to 5 15

carbon atons, and/or are optionally substituted by a
group of the fornul aand their isomeric forms, salts and Q)-J»éaésl NR{err]R{err], wherein
c3', Rerr] and R err] have the abovenenti oned meani ng

of 03 Rlerr] and R[err] and are identical to or different fromthese,

20 PSS O pibe RRTRE, BioRaBF O shioePulY B dbe cftnetel b [

of S, Nand/or O  according to Claim 1, chathctBipdih.thathi ch are optional l'y
substituted up to 3 times in an i dent i cal or different

manner by am no, mercaptyl, hydroxyl, fornyl, carboxyl,

strai ght-chain or br hed acyl | t hi 0, -al kyl cyl, al koxy or

al koxycar bonyl havi nlg\ n ”’z'a'éOY’Egssg%{% gegeral goéj?'ﬂgan&i;ﬁgrm, nitro, cyano,
trifluoronethyl, azido, halogen, phenyl or straight-chain or branched
al kyl having up to 6 carbon atonms, whigh in its turn can be substituted
by hydroxyl, carboxyl, straight-chainjor branched acyl, alkoxy or

al koxycar bonyl having in each UpNO 5 carbon atons,

and/or is substituted by a group oNfhe fornula (- CO) d3¢ gﬁgprr]R[err]
wher ei n d3 l ded tes the nunber

Rlerr] and Rlerr] are identical gr nf and denote hydrogen, phenyl,
benzyl or straight-chain or braRched aIkyIRor acyl having in each 10
case up to 5 carbon atons, and their isomeric fornms and
sal ts.

5 in which
R, R* and R% have the abovementioned meaning,

are reacted with compounds of the general formula (II-III)

D%CH,-A? 1811))

in which
10 A? has the abovementioned meaning,
and

D? represents triflate or halogen, preferably bromine,
in inert solvents, if appropriate in the presence of a base,

or

/
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22. Compounds according to Caim?21 of general formula (11-1),

in which R err] represents i mdazol yl, oxazolyl,
thiazolyl, 1,2,3-triazolyl, pyrazolyl, 15 _941.- oxadi azol yl ,
t hi adi azolyl, isoxazolyl, isothiazolyl, pyranyl or

mor phol i nyl, whi ch afgjopgd ' Ghﬁu? 77\ ce in an identical

or different manner {)]il]f o%drry ,n'%i%/iofﬁlmﬁéégﬁiﬁﬁy , ?)g]l(grlé/l , carboxyl,

hydr oxyl, straight-chain or branched acyl, al koxy or al koxycar bonyl

having in each case up to 5 carbon atons, nitro, cyano, azido, fluorine, 20
chlorine, brom ne, phenyl or straight-chain or branched al kyl having up

to 5 carbon atons, which in its turn can be substituted by hydroxyl,

hal ogen, trifluoronethyl, ami no, carboxyl gipig?i ght-chain or branched
acyl, al koxy, al koxycarbonyl or acylgninoth ing in each case up to 4

carbon atons, or by a radical of tHR &or a.-CI{err%n
N Rlerr]

- 248 - wher ei n (H‘ denot es
strai ght-chain or branched acyl having tal4 carbon
atons or a group of the fornula -SiE% r] R er LR[err],
wherein 5 err], Refr] and Rl err] are identica
or different and denote straight- : chain or
branched al kyl having up to 4 carbon atons, and/ or are
substituted by a radical gfwhigg fornula [err]
A% R¥ and R” have the abovementioned meaning
and
5 L? represents a radical of the formula -SnR*R*R*, ZnR¥, iodine or
triflate,
wherein
R%*, R¥ and R* are identical or different and denote straight-
chain or branched alkyl having up to 4 carbon atoms

10 | and
R*  denotes halogen,
are reacted with compounds of the general formula (II-V)
R¥.T? (II-V)

in which

RN R )



wherein : a3 denotes the nunmber 0, 1, 2 or 3, 10
R err] denotes hydr ogen or straight-chain or branched aIkyI havi ng up

to 3 carbon atons, Rlerr] ang4ﬂerr] i ncl udi ng the doubl e
bond, forma furyl , thienyl or phenyl ring, . whi ch are
optionally substituted u too 3 SenbGfho OF different

manner by fornyl, car boxy dﬁisoxy?béarr{?:ﬁob strg -chain or branched 15

acyl, al koxy or aIkoxycarbonyI having in each case up to 5 carbon

atonms, nitro, cyano, azido, fluorine, chlorine, brom ne, phenyl or

strai ght-chain or brancheﬂ“%]kyl having up to 5 carbon atons, which in
its turn can be substituted by hydroxyl, am no, carboxyl, straight-chain
or branched acyl, al koxy or al koxycarbonyl having in each case up to 4 20

car bon at ons, in the case where L? = SnR'R™®R" or ZnR%, - 249 -
Alerr] represents tetrahydropyranyl, tetrahydrofuranyl, thienyl,
pyrimdyl, phenyl , norpholinyl, pyrimdyl, pyridazinyl

or pyridyl, which are T? resents trlﬂate Bpfgpi'&@ﬁjs lﬂloﬁgp%eﬁ&%ﬁﬂb%h

twice in an identical or d|ffergnt manne

fornyl, carboxyl, straight-chain or branched acyl, alkylthio, 5
al kyl oxyacyl , alkoxy or aI oxycar bonyl having in each case up to 4
carbon atoms, fluorine, rine, bromne, nitro, cyano, trifluoronethyl
or straight-chain or branched al kyl having up to 4 carbon atons, which
inits turn can be substituted by hydroxyl, carboxyl, straight-chain or
branched acyl, al koxy or ialthoxsseawimref =hiadinegritrifletech case up to 4 10

roxyl ,

carbon atons, and/ or are substituted by a group of
the formula -(COJ[err]-NRerr]Rerr], wherein
T2  represents a radical of the formula SnR¥R*R*, ZnR* or
BR*R*,
wherein
10 R*, R¥, R* and R¥ have the abovementioned meaning of R,

R¥, R*® and R® and are identical to or different from these

and

R® and R* are identical or different and denote hydroxyl,

aryloxy having 6 to 10 carbon atoms or straight-chain or

15 branched alkyl or alkoxy having in each case up to 5
carbon atoms, or together form a 5- or 6-membered

carbocyclic ring,
in a palladium-catalysed reaction in inert solvents,

and, in the case of the radicals -S(O),NR*R* and -S(0),NR*'R*, starting

20 from the unsubstituted compounds of the general formula (II-I), these are first

* c L M H *



d3 denotes the nunber 0 or 1, , Rlerr] and R err]
are identical or different and denote hydrogen, phenyl, 15

benzyl or straight-chain or branched al kyl _g43acyl having in each

case up to 4 carbon atons, and their isoneric forrr:s and I
sal ts. 23. @alay) ; L or a
iy, RO ERHA0 b o) B coRPRERSE BboleSed

i m dazol yl, oxazolyl, oxadiazolyl or thiazolyl, which are

optionally substitut ed ulp to twice . in an |dent|cal or di manner _by

formyl, trifluoronet BRECPHiates the substitugnis listedh upges zhe& la@yﬁ ancﬂpﬁ?%yare
|
or al koxycar bonyl haydrﬂﬁ drqn@@ﬁge&?ggﬂaglg%@&ﬁ ?&%&f%ﬁl&% lredéctttfo% ﬁ’? ation,

chain or branched al kyl having up _ Y {Y
- 250 - splitting off(xﬁrprdnectme@bu;islmﬂlbrmuchysﬁmﬁ&)shbsti&ﬂtwhr.l ne,
chlorine, trifluoronethyl, car boxyl, am no,

straight-chain or branched acyl, al koxy, al koxycarbonyl

or acyl am ne hayg.ng Mgdféaﬁ‘l@n@ %%ﬁlp&‘i@intgoat%{s?BHQ ’&ofﬁhﬁﬁ% 8f Y %Agﬁl f%‘ﬂg lkgg'l)ﬂ

of the fornula -0-CO and/ or are s
radi cal of the forrmacaordmg to[@lajr}l 11. wher ei n

17.  Medicament formulations comprising a combination of at least one compound
of the general formula (II-) according to Claim 11 and at least one organic

nitrate or an NO donor.

10 18.  Medicament formulations comprising a combination of at least one compound
of the general formula (II-I) according to Claim 11 and compounds which

inhibit the breakdown of cyclic guanosine monophosphate (cGMP).

19.  Use of compounds of the general formula (II-I) according to Claim 11 in the

preparation of medicaments for treatment of cardiovascular diseases.
15 20.  Use of compounds of the general formula (II-I) according to Claim 11 in the
preparation of medicaments for prophylaxis and combating the consequences of
_ cerebral infarction events (apoplexia cerebri), such as apoplexy, cerebral

ischaemias and cranio-cerebral trauma.

21.  3-Heterocyclyl-substituted pyrazole derivatives of the general formula (III-I)
| l (HI-1
N 44 - )!

_—_

AN g



a3 deno.t es the nunberf! 0, 1 or 2, . ) | R err] denot es
hydr ogen or nethyl, ._ R43 and R err], including the double
bond, forma furyl, thienyl or phenyl ring, 240. whi ch are
optionally substituted up to twice in an identical or different

manner by- fornyl, caphggh, hydroxyl, anmino, straight-chain or branched
acyl, al koxy or al koxycarbonyl having in each case up to 4 carbon

atons, nitro, cyano, fluorine, chlorine, phenyl or straight-chain or
branched al kyl havi g‘guup to 3 carbon atorrg, which in its turn can_ be 15
substituted by hydro¥yl, TSRS @asayaied 6-memberme: betrrocyclisy ripg havingqup to 2
acyl, al koxy or al koxycar | i

at oS, A e pEitatonE Shd3f thbeRBE LoRRTE WP S, N shdiGE O sppresents a
thi enyl or pyridyl, whichS-afembered aromatic or saturatedd heteroegtlicy ringbhavihgit2do P
to twice in an identical or different manner by, 20 . fornyl,
carboxyl, traight - chai rhetgpatoms sTaun the seres sonsisting f fj Y and/or O, which can also
al kyl oxyacyl, al koxy or B i i : :
carbon atons, fluorine, %‘%{orl ne,vlpﬁ%lkﬁr e?{ a%rag?%@gghng@ﬁgﬁp?lbg?%ﬁ&uﬁ% l,lp
- 251 - to 3 times dbran ddenticdlaon differbmtamahea by kKiptmila\phegylyp
to 3 carbon atons, which ] in it ur,n can be, .
substituted by hydroxyl, merepRiyly| catboxyl gﬂﬂ%&ﬁ“ﬁ&‘éﬂf Hmydroxyﬁ straight-chain  or
branched acyl, al koxy or whkaxyaayibamkeky Navjiigo bflam%ﬁitamgl HRvih® irdeach case
carbon atons, 5 and/ or” are substituted by a group o
the fornul ¥ - (CO) d3- NR[ eruf ® @carpon atoms, nitro, cyano, halogen, phenyleoretmight-chain or
d3 denotes the nunber 0 or 1, .. . rr]. and err
are identical or differ en?ra%&m&_thévw_ﬁdfpo@eﬁ ca;bogtart%rp&@ﬁlcﬁ in ¥ turt &0 be
chain or branched al kyl ogbasiulednBy | Rydirdsy1 S RGI0gERSRiftdrdietByl, amino, carboxyl,

straight-chain or branched acyl, alkoxy, alkoxycarbonyl or acylamino

having in each case up to 5 carbon atoms or by a radical of the formula
15 -OR%,

wherein

R*¥®  denotes straight-chain or branched acyl having up to 5 carbon

atoms or a group of the formula -SiR*R*R*,
wherein
20 R*, R¥ and R* are identical or different and denote aryl having
6 to 10 carbon atoms or alkyl having up to 6 carbon

atoms,

and/or can be substituted by a radical of the formula



10 - car bon atons, and their

I soneric forns and salts. 24. Conmpounds according to Caim 21 of
the general formula (I11-1) - in which R42
represents inidazolyl, oxazolyl, thiazoty? or oxadi azolyl, which are 15
optionally substituted up to twice in an identical or different manner by
et hoxycarbonyl, phenyl or by nethyl or ethyl, wherein the alkyl radicals
in their turn can be substituted by hydroxyl, chlorine, ethoxycarbonyl,

oxycar bonyl met hyl or met hody——CH, O(Ctﬁy M)d grr] together, in
changi ng the doubl e bond represe t pheny-l-( which is 20 |
optionally substituted by O(CH,) &, rem ese@t S 5heny| or
phenyl or pyrimdyl which is su’os& |'1’)Lﬁ ed by ‘ fluorine,
- 252 - and their isomers and salts: 25. Process for the
preparation of the conpounds according to Claim21 of the gener al
formula (I11-1), characterized in that [ A3] conpounds of the

| f I L1 -11 ' H
general formula ( zs(O)ﬁNRs"Rs‘ :

wherein

a3, b3 and b3' denote the number 0, 1, 2 or 3,

R*  denotes hydrogen or straight-chain or branched alkyl having up

5 to 4 carbon atoms,
c3 denotes the number 1 or 2 and

R% and R® are identical or different and denote hydrogen or straight-
chain or branched alkyl having up to 10 carbon atoms, which is
optionally substituted by cycloalkyl having 3 to 8 carbon atoms

10 - or by aryl having 6 to 10 carbon atoms, which in its turn can be

substituted by halogen, or

denote aryl having 6 to 10 carbon atoms, which is optionally

substituted by halogen, or
denote cycloalkyl having 3 to 7 carbon atoms, or
15 R* and R’ together with the nitrogen atom, form a 5- to 7-

membered saturated heterocyclic ring, which can optionally

contain a further oxygen atom or a radical -NR*,

[y



[err] 5 I n which Rlerr], Rerr] and R err] have the

abovenenti oned neani ng, . are reacted with conpounds of the
general formula (I11-111) [err] i n which 10 A3

has t he abovenenti oned neaning N ~248 - . D3 represents
tri.flate or hal ogen, preferably ‘brom ne, in inert solvents, if
appropriate in the presence of “¢fiRe, or 15 [ B3]
conmpounds of the general formula (111-1V)

- 253 - [err]

R%  denotes hydrogen, straight-chain or branched alkyl having

up to 4 carbon atoms or a radical of the formula

or denotes benzyl or phenyl, wherein the ring systems are

5 optionally substituted by halogen,

R® and R%, including the double bond, form a S-membered aromatic

heterocyclic ring having one heteroatom from the series consisting of N,

S and/or O, or a phenyl ring, which are optionally substituted up to 3

times in an identical or different manner by formyl, carboxyl, hydroxyl,

10 amino, straight-chain or branched acyl, alkoxy or alkoxycarbonyl having
| in each case up to 6 carbon atoms, nitro, cyano, halogen, phenyl or

straight-chain or branched alkyl having up to 6 carbon atoms, which in

its turn can be substituted by hydroxyl, amino, carboxyl, straight-chain

or branched acyl, alkoxy or alkoxycarbonyl having in each case up to 5

15 carbon atoms,

and/or are optionally substituted by a group of the formula
-S(0),NR¥R*, wherein ¢3', R®® and R’" have the abovementioned

meaning of ¢3, R® and R* and are identical to or different from these,

A’ represents a 5- to 6-membered aromatic or saturated heterocyclic ring

20 having up to 3 heteroatoms from the series consisting of S, N and/or O
or phenyl, which are optionally substituted up to 3 times in an identical

or differént manner by amino, mercaptyl, hydroxyl, formyl, carboxyl,

straight-chain or branched acyl, alkylthio, alkyloxyacyl, alkoxy or

alkoxycarbonyl having in each case up to 6 carbon atoms, nitro, cyano,

TR )RR A



rr] represents a radical of the for

sSIC1eet1—1asBeen e“laced A3, Rerr] and R err] have the abovenenti oned neani ng

andrhl
- Sn “‘\‘ \“‘“ “N ZnR[err], iodine, brgonine 5 THIS SHEETrHAs iBEER e,
R55, R[ err] and Rf@f‘?]‘ are i d nti caREp[A(;Eg‘ f erent
and denote straight-chain or branche 4pn
to 4 carbon atons trifluoromethyl; (pzido, jhglogen, pheny] or hain gr\bagehed
hal ogen, - are I . '
(11-v) [err] a3 hEing ko %OmapgangT, hieF i SR B tiuced
abovenenti oned neaning % hydroxyl, aatboxyl, straight-chain or branched acyl, alkoxy or
- 254 - in the case wheré Llerr] = SnRerr]Rerr]R err] or
ZnRlerr], alkoxycarbonyl havmg in each case up to 5 carbon atoms,
5 and/or is substituted by a group of the formula (-CO),,-NR*R%,
wherein
d3 denotes the number O or 1,
R® and R* are identical or different and denote hydrogen, phenyl,
benzyl or straight-chain or branched alkyl or acyl having in each
10 case up to 5 carbon atoms,

and their isomeric forms and salts.
22. Compounds according to Claim 21 of general formula (III-1),
in which

R?  represents imidazolyl, oxazolyl, thiazolyl, 1,2,3-triazolyl, pyrazolyl,

15 | oxadiazolyl, thiadiazolyl, isoxazolyl, isothiazolyl, pyranyl or
morpholinyl, which are optionally substituted up to twice in an identical

or different manner by formyl, trifluoromethyl, phenyl, carboxyl,

hydroxyl, straight-chain or branched acyl, alkoxy or alkoxycarbonyl

having in each case up to 5 cafbon atoms, nitro, cyano, azido, fluorine,

20 chlorine, bromine; phenyl or straight-chain or branched alkyl having up
to 5 carbon atomé, which in its turn can be substituted by hydroxyl,

halogen, trifluoromethyl, amino, carboxyl, straight-chain or branched

acyl, alkoxy, alkoxycarbonyl or acylamino having in each case up to 4

carbon atoms, or by a radical of the formula -OR®,

O O



Tlerr] represents triflate or represents hal ogen, preferably brom ne,

and in the case where L3 = iodine, bromne or triflate,
5 Tlerr] represents a radical of_ the fornula
SnRlerr]Rlerr]Rlerr], znRlerr] or BR err] R-e4§-

wherein R55, Rlerr], Rerr] and R err] have the

abovenenti oned neani ng of Ve&iR], R[err], R[err]

and R58 and are identical to or different fromthese,

and 10 _ R59 and R err] are identical or different and
denote hydroxyl, aryloxy R*  denotes straxﬁht-cham or branched BéyliHaging §Ptd @ carbon
carbon atons or straight-chain or branched al k " 'y

or al koxy having in each case WPMmHOBEa EHURRE @?cfﬂlﬁn“l@)rSlRo@d

forma 5- or 6-nmenbered carbocyclic ring, in a
pal | adi um cat al ysed reaction in inert solvents, 15 or
[C3] in the case where R err] =yHegdih] I n which
5 _ R*, RY and R* are identical or different and denote straight-

chain or branched alkyl having up to 4 carbon atoms,

and/or are Substituted by a radical of the formula

"_<° —_—I > \Nl‘ oR*

O ~CH;—(CH,),,

wherein
a3 denotes the number 0, 1, 2 or 3,

10 R®  denotes hydrogen or straight-chain or branched alkyl having up

to 3 carbon atoms;

R® and R*, including the double bond, form a furyl, thienyl or phenyl ring,
which are optionally substituted up to 3 times in an identical or different
manner by formyl, carboxyl, hydroxyl, amino, straight-chain or branched

15 acyl, alkoky or alkoxycarbonyl having in each case up to 5 carbon
atoms, nitro, cyano, azido, fluorine, chlorine, bromine, phenyl or
straight-chain or branched alkyl having up to 5 carbon atoms, which in
its turn can be substituted by hydroxyl, amino, carboxyl, straight-chain
or branched acyl, alkoxy or alkoxycarbonyl having in each case up to 4

20 ~ carbon atoms,
-

RN R



- 255 - : Rlerr] represents straight-chain or branched al kyl having

up to 4 carbon atons, conpounds of the general formula (I11-Vl)
[err] i n which Alerr], R[Zérr] and Rl err] have the
abovenenti oned neani ng, 5 are react’¥d -wi t h di azo conmpounds of the
general formula (I'11-VII) [err] i n_which e l
represents strai ght Ahai memsemsart@trmdmpx;ﬂnyhawwgy@rpfw% chiepyl ay yl,

[ the presence of cODPEGHSRL! Snpndiiof BHARLS phRaging 6P RRPESwRlcn' B
optionally substituted up to twice in an identical or different manner by
hydroxyl, formyl, carboxyl, straight-chain or branched acyl, alkylthio,

5 alkyloxyacyl, alkoxy or alkoxycarbonyl having in each case up to 4
carbon atoms, fluorine, chlorine, bromine, nitro, cyano, trifluoromethyl
or straight-chain or branched alkyl having up to 4 carbon atoms, which
in its turn can be substituted by hydroxyl, carboxyl, straight-chain or
branched acyl, alkoxy or alkoxycarbonyl having in each case up to 4

10 carbon atoms,
and/or are substituted by a group of the formula -(CO),,-NR*R*,
wherein
d3 denotes the number O or 1,
R® and R* are identical or different and denote hydrogen, phenyl,
15 benzyl or straight-chain or branched alky! or acyl having in each
case up to 4 carbon atoms,
and their isomeric forms and salts.
23.  Compounds according to Claim 21 of the general formula (III-I),
in which
20 R*?  represents imidazolyl, oxazolyl, oxadiazolyl or thiazolyl, which are
optionally substituted up to twice in an identical or different manner by
formyl, trifluoromethyl, phenyl, straight-chain or branched acyl, alkoxy

or alkoxycarbonyl having in each case up to 4 carbon atoms or straight-

chain or branched alkyl having up to 4 carbon atoms, which in its turn

* c L M S *



- 256 - I n which A3, R43, Rerr] and R err] have the
abovenenti oned neani ng, N CH3

[D3] in the case where Rlerr] = [err] conmpounds of the
general formula (111-VIII) [err] -0 - i n which A3,
Rlerr] and R err] have the abovenenti oned neani ng, are either

converted directly by reacanobe sibstitathd byorhydroxsl, ofluerine, fdorinea ttifluoromethyl,
' carboxyl, amino, straight-chain or branched acyl, alkoxy, alkoxycarbonyl
or acylamino having in each case up to 3 carbon atoms or by the radical

of the formula -O-CO-CH,,

5 _ and/or are substituted by a radical of the formula
o CH,
| .
O —CHz~ (CHy),» “OR*
wherein

a3 denotes the number 0, 1 or 2,
R*  denotes hydrogen or methyl,

R® and R*, including the double bond, form a furyl, thienyl or phenyl ring,

10 - which are optionally substituted up to twice in an identical or different
manner by formyl, carboxyl, hydroxyl, amino, straight-chain or branched

acyl, alkoxy or alkoxycarbonyl having in each case up to 4 carbon

atoms, nitro, cyano, fluorine, chlorine, phenyl or straight-chain or

branched alkyl having up. to 3 carbon atoms, which in its turn can be

15 substituted by hydroxyl, amino, carboxyl, straight-chain or branched
acyl, alkoxy or alkoxycarbonyl having in each case up to 3 carbon

atoms,

Al represents tetrahydropyranyl, phenyl, thienyl or pyridyl, which are

optionally substituted up to twice in an identical or different manner by

20 : formyl, carboxyl, straight-chain or branched acyl, alkylthio,
alkyloxyacyl, alkoxy or alkoxycarbonyl having in each case up to 3

carbon atoms, fluorine, chlorine, bromine, nitro, cyano, trifluoromethyl,

A



[err] - 257 - in the
system NaOCO- CH err]/ N-net hyl pyrrol idi ne I nto the conpounds of
the general fornmula (I111-1b) ' [err] 251 - i n which

Rlerr], Rerr] and Alerr] have the abovenenti oned neani ng, 5 and

the acetyl group is then %plsarangﬁctéhahymtmnaﬁulmlqiavmgt@s@yaarbdldEMsdwmcm
nmet hanol , by reaction of the conpounds of the

general formula (111- VI I | yn Stthrm ean be substituted @adwmylmarbwl,f graightghain or
(111-1X), the conpounds of, thg OS5 Mot P UkBxiddrbotM having in each case up to 3

carbon atoms,
5 and/or are substituted by a group of the formula -(CO),;-NR*R¥,
wherein
d3 denotes the number O or 1,
R* and R* are identical or different and denote hydrogen or straight-
chain or branched alkyl or acyl having in each case up to 3
10 carbon atoms,
and their isomeric forms and salts.
24. Compounds according to- Claim 21 of the general formula (III-I)
in which
R®  represents imidazolyl, oxazolyl, thiazolyl or oxadiazolyl, which are
15 optionally substituted up to twice in an identical or different manner by
ethoxycarbonyl, phenyl or by methyl or ethyl, wherein the alkyl radicals
in their turn can be substituted by hydroxyl, chlorine, ethoxycarbonyl,

oxycarbonylmethyl or methoxy,

R* and R* together, in changing the double bond, represent phenyl, which is
20 optionally substituted by nitro,

A’ represents phenyl or phenyl or pyrimidyl which is substituted by

fluorine,

\

Oy g



[err] 10 I n which Rlerr], Rerr] and A3 have the
abovenenti oned neani ng, are first prepared,
- 258 - and the hydroxynet hyl conpggpds are prepared in a further

step by the action
are conygd tRee ikéthérs ahg sg@grespondl ng al koxy corrpounds by

appropri ate,

of potassi um hydroxi de, and, if

an al kyl ati on by customary net hods, or [ E3] conpounds

of the general

formula (111-Xl) [err] i n which

Alerr], Rlerr] %‘d RE’%CE!S Po?vtﬁe tp?eepara %\rlleo trllxte c%?nep%urq&sagcl:c%gding to Claim 21 of the

10

15

general formula (III-I), characterized in that

[A3] compounds of the general formula (HI-IT)

IR N amem,

'243 : R42

in which

R*, R*® and R* have the abovementioned meaning,

are reacted with compounds of the general formula (I1I-1IT)
D’-CH,-A® (111-1IT)

in which

A? has the abovementioned meaning

and

D’ represents triflate or halogen, preferably bromine,

in ineft solvents, if ﬁppropriate in the presence of a base,

or

[B3] compounds of the general formula (III-IV)

—_—

[ Il



by reaction with the conpound of the formula (I11-XI1) - [err] 10

t he conpounds of the general formula (I11-X11) [err]

- 259 - i n which _os8lerr], Rerr] and Rerr] have
t he abovenenti oned neani ng, are prepared, and are
then reacted in the context of a retro-Di el s-Al der reaction, 5 or

[ F3] conpounds of the general formula (II I?g(zl_)@

44

R N
I’ lN 1183%Y
437 . . 3

R L

in which
A%, R® and R* have the abovementioned meaning
and

L?  represents a radical of the formula -SnR*R*R*, ZnR™, jodine, bromine

5 or triflate,
wherein

R, R* and R are identical or different and denote straight-chain or

branched alkyl having up to 4 carbon atoms
and
10 R*®  denotes halogen,
are reacted with cbmpounds of the general formula (III-V)
R*-T? (II1-V),
in which
R*%  has the abovementioned meaning

15 and

* [+ L M s *



whi ch A3, R43 and R err] have the

[err] I n
abovenenti oned neani ng, ~are reacted with conpounds of the
general formula (I111-XV) 10 - 254 -

- Br-CH2-CO-Rerr] (111-XV), i n which R63  denotes
straight-chain or brapghechsaiihile PF =aRERFGEY BpKRavi ng in each case
up to 4 carbon atons, - 260 -
in inert solvents to give the conmpounds of the general formula (I11-1c)

Lg\r“ra] the ab overrent i O\g@hcgggmpﬁ,gts triflate or Jepresénts ﬂ]ogen] pre'?LraBlry] brom?neR[ err]
and
in the case where L? = iodine, bromine or triflate,
5 T represents a radical of the foﬁnula SnR¥R¥*RY, ZnR*® or BR¥R%,
wherein

R, R%, R* and R* have the abovementioned meaning of R%, R%, R%’

and R and are identical to or different from these,
and
10 R*® and R® are identical or different and denote hydroxyl, aryloxy
having 6 to 10 carbon atoms or straight-chain or branched alkyl
or alkoxy having in each case up to 5 carbon atoms, or together
form a 5- or 6-membered carbocyclic ring,

in a palladium-catalysed reaction in inert solvents,

15 or

. N
[C3] in the case where R = Q —\B\ 61
o7 ~COOR

in which

/

| A



and, in the case of the esters (Rerr] = CJerr]-(Cerr]-C4-alkyl), a

reduction is carried out” 5 by customary nethods to give the
correspondi ng hydroxynet hyl conpounds, - 255 - or [ G3]
in the case where Rerr] = [err] : carboxylic acids of the

general formula (111 gdVl) rep sents[sﬁ'ﬁ{ght-chaén or branched' dikyMbaGifg up]tQ 4 carbon atéMs,

Rlerr] and R err] have t hEPRB6venent: one e first

converted with hydrazine hydrate into the corrpounds of the general
formula (111-XVI1) - 261 - [err]
compounds of the general formula (III-VI)

in which

A%, R® and R* have the abovementioned meaning,

5 | are reacted with diazo compounds of the general formula (III-VII)
O
62
MOR | (I-VTI),
N, O
in which

R®  represents straight-chain or branched alkyl having up to 4 carbon atoms,

in the presence of copper salts or rhodium salts to give compounds of the

general formula (III-Ia)
R“ R43
N. 2 N (TI1-Iz)
I/ N ’d y
Al o) ]

COOR®™

-

N O A DA



I n which A3, Rerr] and R err] have the abovenenti oned neani ng,

in a further step, with the conpound of the formula (I111-XVIII)

Cl - CO CH2-d (F1rr-xXvill) 5 . 256t.he conmpounds of the general
formula (111-XlX) R44 R43 [err] in
whi ch Al etrlumidfl err] and Rierr] have the abovenentioned meaning,
are prepared, then, under the action of phosphorus oxytrichloride,
cyclization is carried out to 10 gi ve the conpounds of the general
formula (111-1d) -.262 -

A% R®, R* and R® have the abovementioned meaning,

CH,

N
__</
[D3] in the -case where R* = o l

OH

compounds of the general formula (III-VII)

R43

R
—
L_p—coa (TI1-VIII),

C N

A

5 in which
A’, R® and R* have the abovementioned meaning,
are either converted directly by reaction with the compound of the formula (III-
IX)
" CH
H,N | (II-I1X)

Ci Cl

e

AN A



[err]

I n which A3, Rerr] and R err] have the

abovenenti oned neani ng, and, as already descri bed above, the
- CH2- OH substi tut ed conmpounds are - pé¢epared via the stage of the
correspondi ng - CH2- O- CO- CH3-substituted 5 - conpounds, or
[H3] 1in the case wher ] € S di « of the fornmula
[err] @\/ﬂ@? § ﬁéﬁl h{%{f@b%ﬁﬂ%ﬁg%?lﬁghggé{gges hydr ogen or _
strai ght-chain or branched al kyl having up to 4 _ car bon atons
and R err has the scope of neaning Qf the secondary
substituents Iisted the compounds of the 8°“%Fﬁh@"“ﬁ‘%eaﬂépbrocycl i c radi cal
Rerr], conpounds of the general formula (I11-XX)
- 263 -
. R43
RM N CHs
—
Wandl (II-Tb),
r =N o)
A3 OAc

in which
R®, R* and A? have the abovementioned meaning,

5 and the acetyl group is then split off by the action of potassium hydroxide in

methanol,
or

by reaction of the compounds of the general formula (III-VII) with fhe
compound of the formula (ITI-IX), the compounds of the general formula (III-X)

44 43

R R™
\=§\ GH,
N, P~co—nH (-,
A |
o’ cl

10 in which

R*®, R* and A® have the abovementioned meaning,

are first prepared,

R R Y A 1



[err]

Rl err] have the abovenenti oned neani ng,

in which . Alerr], Rerr], Rerr],

5

PPh[err]/I[err] in the presence of a base,_g‘;rgajerably W th

triethyl am ne,

[

has t he abovenenti on

Rlerr] and

are reacted in the system

In the case where Rlerr]

or
DT eSE S 91 OUrl D ool gt L BTl

(111-XXI)

10

[ er éfl potaskfém hydroxide, | N whi ch

and, if appropriate, are converted into the corresponding alkoxy compounds by

an alkylation by customary' methods,
or

[E3] compounds of the general formula (III-XI)

— (III-XT).
I/N‘N/ co-Cl
3

A

in which
A%, R® and R* have the abovementioned meaning,
by reaction with the compound of the formula (III-XIT)

H,N

(TI-X1n)

HO

the compounds of the general formula (III-XIII)
44 3
N

A3
HO

R R
?\j\co-—-—N {f (TI1-X100),
H

* c L ] - *



- 264 - Alerr], Rerr] and R err] have the abovenenti oned

meani ng and R66 has the abovenenti oned nmeani ng of R[err]
and is identical to or different - 259 - fromthis,

either are first converted by reduction by customary nmethods into the

5 conmpounds of the general formula (I11-XX1)

R43 Ra4 [err] I n which A3, R43 and
Rl err] have the abovenenti oned neani ng, and the conpounds
of the general fornula éj [-XXIT1) [err] i n which

10 A3, Rlerr] W8 °K err] have the abovenentioned neaning,

A3, R® and R* have the abovementioned meaning,
. are prepared,

and are then reacted in the context of a retro-Diels-Alder reaction,

[F3] compounds of the general formula (III-XIV)

R“ R43
— (I-XIV),
?x_Nj\co—NHZ -

.

A
in which
A%, R* and R* have the abovementioned meaning,
are reacted with compounds of the general formula (II-XV)
10 Br-CH,-CO-R®I-XV),
in which

R®  denotes straight-chain or branched alkyl or alkoxycarbonyl having in each case

up to 4 carbon atoms,

_—

0 g



are then prepared by oxidation, or t he conpounds of the

general formula (I11-XXI) are converted directly by
reduction into the conpounds of the general 260r-nula (I11-XXI11),
- 265 - and, finally, these are reacted with 1,2- or
1, 3-di hydroxy cimjrerrsddvenys to give the conguuéNbf Mealensfal fdhala (II-Ic) or
R67 [J3] in the case where R err] represents the radical of the
formul a [err] 5 wherei n, Rl err] has t he
abovenent i oned neaning of Rlerr] &y is Rgent i cal gl 0 or different
fromthis, ei t her conpou of e gBneral formula (I11-XXlV)
[err] in which N 2 B\)T tII1-Ic),
N o
AS
in which

A%, R®, R* and R® have the abovementioned meaning,

. and, in the case of the esters (R® = CO,-(C,-C,-alkyl), a reduction is carried out

5 by customary methods to give the corresponding hydroxymethyl compounds,

or

N~
N
[G3] in the case where R® = —</ /Ik
O™ “cH,-oH

carboxylic acids of the general formula (III-XVI)

44 43

W—Q
- (II-X VT,
N\ 7 ~CoH

s

A

R

in which
10 A’, R® and R* have the abovementioned meaning,

are first converted with hydrazine hydrate into the compounds of the general
formula (HI-XVII)

—_

g gy



10 Rlerr] and Rl err] have the abovenenti oned neani ng and

Q represents hydrogen or represents the -CH2-A3 radical and

Rlerr] represents hal ogen or straight-chaipébr branched al koxy  having up
to 4 carbon atons, preferably chlorine, nmethoxy or ethoxy,
are reacted with conpounds of the general formula (I1I-XXV)

- 266 - [err] in V.\thh 43 Rl err] has the

propriate in . the presence of a

pr are then reacted
EoLripNg, Br &ﬁgf{.i) (11-XXVI), in

abovenenti oned neani ng,
base, and, in the case where Q= H
wi t h conpounds of the general for

whi ch A has the abovenenti oned aniT‘lg, or conpounds of the
general formula (I11-XXVII) adlerr]
in which

A%, R® and R* have the abovementioned meaning,
in a further step, with the compound of the formula (III-XVIII)
CI-CO-CH,-Cl (II-XVIH)

5 the compounds of the general formula (II-XIX)

44 43

R R '
MI-XIX),
3_-/j\CO-NH-NH-CO-CH -Cl (

N

A3

in which

A%, R*® and R* have the abovementioned meaning,
are prepared,
then, under the action of phosphorus oxytrichloride, cyclization is carried out to

10 give the compounds of the general formula (III-1d)

-

A A



in which A3, R[errj and R[err] have the abovenentioned nmeani ng

are reacted with conpounds of the general formula (I111-XXVIII) [err]

i n which Rl err] has t he abovenépt-i oned neaning of R67 and is
identical to or different fromthis

- 267 - and R err] has t he

entical to or different
of a base,
err] RS and

abovenenti oned neaning of R err] apd is
fromthis, if appropriate in the
and, in the case of the radicals -S
-S(O[err]NRlerr]Rerr] starting M. 75 | (III-ldhe unsubsti t ut ed
conpounds of the general formula (IIWNI), ction first with

thionyl chloride and finally wi tlR3t he am ne congjonent is carried out,
and, if appropriate, the substituents listed ungGer R err], Rerr], Rerr]

and/or A3 are varied or introduced by customary nethods,
preferably by reduction, oxidation, splitting off of
protective groups angy @hidhucl eophilic substitution. 10 26.

Process for the preparation of oxazolyl conpounds of the general fornula
(1i- XXI X)

A3, R® and R* have the abovementioned meaning,

and,. as already described above, the -CH,-OH-substituted compounds are
prepared via the stage of the corresponding -CH,-O-CO-CH;-substituted

5 compounds,

or

[H3] in the case where R* represents a radical of the formula

N CO,R*
a
o) RES
wherein
10 R*  denotes hydrogen or straight-chain or branched alkyl having up to 4

carbon atoms and

R%  has the scope of meaning of the secondary substituents listed above

under the heterocyclic radical R¥,

compounds of the general formula (III-XX)

-_

RN O O



[err] _ in which X and Y are identical
or different and can represent optionally substituted
al i phatic, cycloaliphatic, araliphatic, aramg3c and heterocyclic radicals,

15 including saturated, wunsaturated or aromatic,
het er omono-  or het er opol ycyclic radicals,
car boxyl, acyl, al koxy, al ko&y;car bolg.yl or cyano or

can represent hydrogen, wherein the aromatic and

het erocyclic radicals can be s {tuted by one,. or
nore substituents which are rhNQ NH p which cqmgixsts of:

20 hal ogen, | forNyl, acyl, darboxyl, hydroxyl, ‘al koxy,

ar oxy, acyl oxy, Al 2 - 268 -
optionally alkyl-substituted anino, ac§Qamf®o, aninocarbonyl,

al koxycarbonyl, nitro, cyano, phenyl and al kyl , whi ch
can be substituted by one or nore substituents which are

chosen fromthe grougnwhhieh consi sts of: 5 hal ogen,

hydr oxyl , am no, carboxyl, acyl, al koxy, al koxycarbonyl
and heterocyclyl and phenyl, which can be substituted by one or nore

substituents chosen f, 3 P44 6 mer captyl,
hydroxyl , fornyl, car 0)%‘;', R a(§,| and}!k Iili)tVﬁlthe abovementlonedarWez{hlng

al kyl oxyacyl, al koxy, alkoxycarbonyl nitro, cyano 10
trlfluoronethyl azi do, hal ogen, phenyl and al kyl which is
optional I'y substitut &€ W@Pﬁd’ﬁbﬂ‘?lsys@m BBhaﬂz in 9IP1'°S&F‘P€0Q§/ achase, preferably with

al koxycar bonyl , triethylamine,

[13] in the case where R* represents the group of the formula

O————CH,

O—CH;—(CH,),,

wherein a3 has the abovementioned meaning,

compounds of the general formula (III-XXT)

R R
H_ o,R" (TM1-XX1)

10 in which

* C L M s *



and wherein the aliphatic, cycloaliphatic and araliphatic radicals can be
substituted by one or nore substituents which are chosen fromthe group 15
whi ch consists of: fluorine, hydroxyl, al kox3s4 aroxy, acyl oxy, alkyl -
substituted am no, acyl am no, am nocarbonyl, al koxycarbonyl and acyl,

Z is chosen fromthe gf @fpandhR¢avenid abdveientioned meaning and

hydr oxyl , al koxy, optionally al kyl- and/or hal ogen-substituted

aryl al koxy, optionally al kyl- and/or hal ogen-substituted aroxy, aroyl oxy,

ﬁgl ogen-substituted ZI%: ? ﬁlyag, é §g$Jemegﬁo,%%t,in Qn%é Xﬁlﬁg%'h i%?}g%‘{t@r?] ? %'r(gﬁsreg%

the formula (111-XXX) from this, - 269 -

[err] in which Y and X have t he abovenenti oned neani ng,
characterized in that am des of the formula (I11-XXXI) - [err]

in which Y and X have,.jhe abo tioned rean | . represen .

chl orine or brom ne, eé{hg raégcﬁ’ggge% v%e%%r%ogﬁdd@ggﬁn@he%fgfr% ar?l%ll’%’gsf rlfl? (%?e
5 M[grr] +(2) [dﬁhﬁcflounﬂs'lof/\hiecé%néﬂhl famah @kexin netal, M2 is an

al kaline earth netal and Z is as deftined above.

3 44

r* R
?j.CHZOH (TTI-XXII)
N

s

A

in which
A%, R® and R* have the abovementioned meaning,

and the compounds of the general formula (II-XXIIT)

44

R® R
?\_N/S'CHO (II-XXI)

[,

A

in which
10 A3, R*® and R* have the abovementioned meaning,
are then prepared by oxidation, or

the compounds of the general formula (III-XXI) are converted directly by
reduction into the compounds of the general formula (IIT-XXIII),

I



27. Process according to Claim?26 for the preparation of oxazolyl

conpounds in which X in the above general formula (111-XXIX) is
[err] wherein R err], R err] andse#f\l-err] are as defined in Claim
21 and Y is alkyl or optionally 10 al kyl - or hal ogen-substituted
phenyl. 28.  Ehd)CRAAIyACHEed bR rdatted! With £8- Ar 23-dikfdbRy tohipdunds by
reaction is carried out in sol vents at tenperatures of about
20[err] C to 200[ er r] epnventional methods, - 270
- 29. Medi canments conprising at | east one conpound of the general
formula (111-1) according to Caim21. , 30. Medi canment
fornmul ati ons conprisppg a conbi nati on of at | east one conpound

of the general formula (l111-1) according to Caim21 and at | east one
organic 5 nitrate or an NO donor. 31. Medi canent

formul ati ons conprising a conbination of at |east one conpound

of the general fornmula (l111-1) according to Caim 21 and conpounds whi clys?

i nhibit the breakdown of cyclic guangsi ne nonophosphate (cGW). 2.
Use of conpounds of {¥dindaease whee R represants thy radiead ofltheforrould ai ,'3 in

t he 10 preparation of nedicanments for treatnent of cardioyasjdul ar
di seases. 33. Use of conpounds of the general formula (110—N
according to Caim21 in the preparation of medi caments for

prophyl axi s and conbati ng the consequences of

5 wherein

R¥  has the abovementioned meaning of R® and is identical to or different

from this,

either compounds of the general formula (III-XXIV)

43 44

R

R
== (II-XXIV)
Q/}\_Nj\CO"RSB

in which
10 R* and R* have the abovementioned meaning and
Q represents hydrogen or represents the -CH,-A® radical and

R®  represents halogen or straight-chain or branched alkoxy having up to 4

carbon atoms, preferably chlorine, methoxy or ethoxy,

are reacted with compounds of the general formula (III-XXV)

) ) R



cerebral infarction events (apoplexia cerebri), such as apopl exy, cerebral

i schaem as and crani o-cerebral trauma. 15 34. 1- Benzyl - 3- (substituted
het eroaryl)-fused pyrazol e derivatives of 1886 general formul a
(rv-1) [err] i n which Alerr]

represents phenyl, which is optionally substituted up to 3 tines in an
identical or different manner by hal qgespHhydroxyl, cyano, carboxyl, 20

nitro, trifluoromethyl, triflug¥ oxy, azido, sqnaggi¥y-chain or branched
- 271 - al kyl, aiNgpxy or al koxycar bonyl having in each
case up to 6 carbon 2at ons, R69
represents a radical of the formula [err] or
wher ei n . .

in which

RY has the abovementioned meaning,

if appropriate in the presence of a base, and, in the case where Q = H, the
products are then reacted with compounds of the general formula A’-CH,-Br
5 (II-XXVI), in which A has the abovementioned meaning, or

compounds of the general formula (III-XXVII)

44

R% R
N—OH

- - I
N (TI1-XOXVI)

in which

A%, R® and R* have the abovementioned meaning

are reacted with compounds of the general formula (II-XXVIID)
10 _ R67'-CO-R°8'_ (II-XXVIID)

in which

R¥  has the abovementioned meaning of R¥ and is identical to or different

from this

e

s



5 Rlerr] . denotes a radical of the fornmula -CH(OH)-CH3 or

strai ght-chain or branched al kyl having 2 to 6
carbon atonms, which:is - 267 - substituted once to twce
by hydroxyl or straight-chain or branched al koxy
having up to 4 carboandit ons, or denotes fornyl,

strai ght-chain or branched acyl having up to 6 10
carbon atoms, nitro or straight-chain or branched al kyl having up

to 6 carbon atons, kch is. sl ' o0 ok R _
radical of the for W\S'Pa ' &%SB,&Q%B\I&H&EQHQH nith @ of R* Gfd & V\#g)kﬁé%rl\ to or different

R73 denotes strai ght - chafenothis)ifagprepriate yii theapresegcaipf @ bag, 15
carbon atons or a group of the fornula -Si R err]R err] R76, [err]
- 272 - - wherein

Rierr], R75 and K[ er gl ah ghe éi?ﬂ{:f tgﬁlrad?éaléiisf(éirmi"kar&ﬂd S?@’(@)LNR”BH" shitrig'om

6 to 10 carbon atons or straig aln or branched alk
havi ng up t6 6 car botheaimnbstituted compounds of the general formula (IFY e réactiofefitst #dth

hydrogen or straight-chai
hg\,i ng up to 3 C;?boH%gl%lgn,@?orﬁcpera%gcf?n%ﬂyavbimlthe amine component él%cdarried out,

Rl err] denotes hydrogen or straight-chain or branched al kyl
and, if appropriate, the substituents listed under R?, R¥, R* and/or A® are
varied or introduced by customary methods, preferably by reduction, oxidation,

splitting off of protective groups and/or nucleophilic substitution.

10 26.  Process for the preparation of oxazolyl compounds of the general formula (IHI-

XXIX)

N .
X z Y
\EI . (T1I-XXIX)

CH,-Z
in which

X and Y are identical or different and can represent optionally substituted

aliphatic, cycloaliphatic, araliphatic, aromatic and heterocyclic radicals,

15 including saturated, unsaturated or aromatic, heteromono- or
heteropolycyclic radicals, carboxyl, acyl, alkoxy, alkoxycarbony! or

cyano or can represent hydrogen,

wherein the aromatic and heterocyclic radicals can be substituted by one

or more substituents which are chosen from the group which consists of:

20 halogen, formyl, acyl, carboxyl, hydroxyl, alkoxy, aroxy, acyloxy,

R



having up to 4 carbon atons, 10 or

R err] denotes a group of the fornula , [err]
wher ei n R80 d&f8t-es hydrogen or

. straight-chain or branched al kyl havi ng up
to 4 carbon atons, bptionailly alkyl-substituted aRjiro,r | acdamnines hansinocaebonyt,
strai ght-chain or branched_al kyl havi ng u
to 4 gar bon at ons alkoxyg/arbony] nitro, cyano, phegylyjand g up
- 273 - a4 denotes the nunber 1, 2
or 3, . b4 and b4’ are identical or different
and denote the nunber a]kyl which can be substituted by one or more substitueits whicl? amer
3, denotes the nunmber | or 2 and 5

Rlerr] and Rerr] are i deﬁb‘PS@BIfoS? the group hichepnsists @ ¢ hydr ogen or

straight -

10 carbon atons, which is

5

10

15

chain or branched al kyl having up to

halogen, hydroxyl, amino, carboxyl, acyl, alkoxy, alkoxycarbonyl

and heterocyclyll and phenyl, which can be substituted by one or more

substituents chosen from:

amino, mercaptyl, hydroxyl, formyl, carboxyl, acyl, alkylthio,
alkyloxyacyl, alkoxy, alkoxycarbonyl, nitro, cyano,
trifluoromethyl, azido, halogen, phenyl and alkyl which is
_optionally substituted by hydroxyl, carboxyl acyl, alkoxy or

alkoxycarbonyl,

and wherein the aliphatic, cycloaliphatic and araliphatic radicals can be
substituted by one or more substituents which are chosen from the group
which consists of: fluorine, hydroxyl, alkoxy, aroxy, acyloxy, alkyl-

substituted amino, acylamino, aminocarbonyl, alkoxycarbonyl and acyl,

Z is chosen from the group which consists of:

20

hydroxyl, alkoxy, optionally alkyl- and/or halogen-substituted
arylalkoxy, optionally alkyl- and/or halogen-substituted aroxy, aroyloxy,
acyloxy, alkylthio, optionally alkyl- and/or halogen-substituted arylthio,
diacylimido or a group of the formula (III-XXX)

[

A



optionally substituted by cycloal kyl having 3 to 8 carbon atons
or by aryl having 6 to 10 carbon atons, which in its turn can be

substituted by halogen, or 10 . - 269 - denote aryl having
6 to 10 carbon atons, which is optionally

substituted by hal ogen, or denot e cycl oal kyl
having 3 to 7 carbon atons, or N ' R err] and
Rlerr], together with the nitrogée Kma 5- to 7-

menber ed saturated heterocyclic ring)\ whfch can opt i ongll-yodd

contain a further oxygen atomor a ragét-@l -NRerr],

wher ei n _S-S-CH R err] denotes-hydrogen,

strai ght-chain or branched al kyl Iqla%/i ng

up to 4 carbon atons or a radical of the fornula
or denotes benzyl or phenyh whilifveind X Mavé tHedatdYeheifoned enedfling,

optionally substituted by hal ogen, or
Rl err] denotes a group of the forrmula -CH2-OR[err],
wherein '

- characterized in that amides of the formula (III-XXXI)

H
X N Y

o S Hal (II-XXXT)

Hal

in which Y and X have the abovementioned meaning and Hal represents
chlorine or bromine, are reacted with compounds of the formula M1*Z" or
5 M2%(Z),, in which M1 is an alkali metal, M2 is an alkaline earth metal and Z

is as defined above.

27.  Process according to Claim 26 for the preparation of oxazolyl compounds in
which X in the above general formula (III-XXIX) is

R
) |
\N RM
l 3
CHZ—A

wherein R®, R* and A® are as defined in Claim 21 and Y is alkyl or optionally

10 alkyl- or halogen-substituted phenyl.

28. Process according to Claim 26 or 27, wherein the reaction is carried out in

solvents at temperatures of about 20°C to 200°C.

N

(A



Rl err] denotes hydrogen or strai'ght-chai n or branched al kyl 5

having up to 3 carbon atons, R70 and R err] together
forma radical of the formula [err] - 270 - or
[err] wherein ' R86
denotes hydroge®, NMédicpments d:mﬂprmn;g at leasttone, compound of the general forhfula (III-I)
trifluoromethyl or straight-c 8 branched al kyl or al koxy

having i n each case @pCHrdingte Lt or a group of the

formula - S(O)[err]NR[err]R[err], whereln c4', Rerr] and R err] have the
abovenenti oned neaning of c4, R82 and R err] and are identical to

or different fr@& thdMealicament fonnulanoni&omprising accuinbihation ofsarieast ond oompomldd
sal ts, that R72, in_ the case of the

oVl S
phenyl ring and in t % %gwﬁrﬂomula Tl Socording 16 16l 2L api at Jegst ons, praapic

the heteroatfom nmay ey Nﬁd;ng Agoup of the fornula - 275-
-CH2-OR85 only if A[erH e|t rgpresents phenyl, which is substituted by

cyano, nitro, trlfluoronethyl a2|do carboxyl or

oS " Wb s sn 4 o o

radicals |isted abovey (g 5%& ¥ Fd?ﬁn??ae Nk bine2 mtmf AFolhad wtpﬁ h
5 represents ti gro 5 up o Eﬁﬁ?or mul é‘ngas( @Tlerr] N err err] ¢
inhibit the breakdown of cyclic guanosine monophosphate (cGMP).

32. Use of compounds of the general formula (III-I) according to Claim 21 in the

10 preparation of medicaments for treatment of cardiovascular diseases.

33.  Use of compounds of the general formula (III-I) according to Claim 21 in the
preparation of medicaments for prbphylaxis and combating the consequences of
cerebra] infarction events .(apoplexia cerebri), such as apoplexy, cerebral

. ischaemias and cranio-cerebral trauma.

15 34. 1-Benzyl-3-(substituted heteroaryl)—fused pyrazole derivatives of the general
formula (IV-I)

l ‘ (Iv-I)

in which

At represents phenyl, which is optionally substituted up to 3 times in an
identical or different manner by halogen, hydroxyl, cyano, carboxyl,

20 nitro, trifluoromethyl, trifluoromethoxy, azido, straight-chain or branched

’_——/.
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35. Conpounds according to Claim34 of the general forrmula (I1V-1),

in which Alerr] represents phenyl, which is optionally
substituted up to 3 times in an - 271 - identical or different
manner by fluorine, chlorine, brom ne, hydroxyl, 10

cyano, carboxyl, nitro, talkyl ulkbﬂymﬁ'fwtoxytanbbhylohamg fDxych easedp tcsﬁréurutht
chain or branched al kyl, al koxy or al koxycarbonyl having in each case

up to 5 carbon atons, atoms, - R69 represents a radical of the
fornul a : [err]
or wherein 15 R72 denotes a

radi cal of the formR% - GefrebdntsCridadical of thed fyintnulahai n

or branched al kyl having 2 to 4 carbon atons, which is
substituted once to tw ce by hydroxyl or stralght chaln or
branched al koxy havi ng /8 carbonoaadns

denotes fornyl, strai ain or ed acyl hhvi g up to

carbon atons, nitro or stralght chal branched hawn@zugB

to 4 carbon atoms, which ¥s substituted by amino, a2|d8 *or by a
radical of the formula - -ORerr], -

276 - wher ei n R R73 denot es
strai ght-chain or branchgd acyl hiﬂ@.lp to 4
carbon atons or a group of the for
wherein
5 R™  denotes a radical of the formula -CH(OH)-CH, or straight-chain

or branched alkyl having 2 to 6 carbon atoms, which is

substituted once to twice by hydroxyl or straight-chain or

branched alkoxy having up to 4 carbon atoms, or

denotes formyl, straight-chain or branched acyl having up to 6
10 carbon atoms, nitro or straight-chain or branched alkyl having up

to 6 carbon atoms, which is substituted by amino, azido or by a

radical of the formula -OR”,
wherein

R” denotes straight-chain or branched acyl having up to 5

15 carbon atoms or a group of the formula -SiR™R™R’,
0]
A Lo -CH.-OR"™
-H,C R

D O 0 A



[err] 5 h wher ei n Rl err]
denot es hydrogen or straight-chain or branched

al kyl having up to 3 carbon atons -272 - and

R79 denotes hydrogen or straight-chain or branched 10

al kyl having up to 3 carbon at ons, wherein or

Rl err] denotes a group of the fornula [err]

wherein _ Rl err] denotes hydrogen or straight-chain or
br ggghed al kyl" 15 R™ R™ and R®%rd feHfica Or Jiffdli A0d AEROE ‘aryl having

6 to 10 carbon atoms or straight-chain or branched alkyl

having up to 6 carbon atoms,

5 | R™ denotes hydrogen or straight-chain or branched alkyl

having up to 3 carbon atoms
and

R” . denotes hydrogen or straight-chain or branched alkyl

having up to 4 carbon atoms,
10 or

R  denotes a group of the formula

R81 O ouC
_ ' ~(CH.) ,-CH .
N-OR™ < _] —( or -S(0) ,NR“R®
- © O—(CH), . 0-(CH.),,. -CH,
wherein
R® denotes hydrogen or straight-chain or branched alkyl
having up to 4 carbon atoms,
15 R¥ denotes hydrogen or straight-chain or branched alkyl

having up to 4 carbon atoms

and

AT



Rl err] denotes hydrogen or straight-chain or branched al kyl

having up to 3 carbon atons and

a4 denotes the nunber | or 2, 5 - 2730+ R72

denotes a group of the formula -CH2-OR[err], _

wher ei n a4 R er déncieshe atnibeel1 YR 301

strai ght-chain or branched al kyl _ havi ng up
to 3 carbon atoms, 10 R70 and R err] together forma

radi cal of the fornula b4 and b4’ are identidd] or dif%rent and denote the number
[err] erein

0,1,2o0r3,
c4d denotes the number 1 or 2 and

5 R® and R® are identical or different and denote hydrogen or straight-
chain or branched alkyl having up to 10 carbon atoms, which is
optionally substituted by cycloalkyl having 3 to 8 carbon atoms
or by aryl having 6 to 10 carbon atoms, which in its turn can be

substituted by halogen, or

10 ' denote aryl having 6 to 10 carbon atoms, which is optionally
substituted by halogen, or

denote cycloalkyl having 3 to 7 carbon atoms, or

R® and R®, together with the nitrogen atom, form a 5- to 7-

membered saturated heterocyclic ring, which can optionally
15 ' contain a further oxygen atom or a radical -NR¥,

wherein

R¥ denotes hydrogen, straight-chain or bfanched alkyl having

up to 4 carbon atoms or a radical of the formula

or denotes benzyl or phenyl, wherein the ring systems are

20 optionally substituted by halogen,

A



She peaR gen, fluorine, chlorine, bromne, hydroxyl, nitro,
am thyl or straight-chain or branched al kyl or
al _ i _ lilll each case up to 3 carbon aR@4s, = [Tox P E'[ .AS B%EN - and
¥ 5 H |

their 1sonmeric fornms and salts, i
that Rlerr], in the gase of the phenyl ring and in t i
directly adjacent to the heteroatom mnmay represent the group of the fornula

5 -CH2-OR[err] only if Alerr] either represents phenyl, which is
substituted by cyano, n it O riddugpeset hyl, azido,
car boxyl or straight-chai R or B;rg)ﬁecsh%group Of%é ?ormuia él-llz OR *al koxycar bonyl

having up to 6 carbon atons or is substituted at |east tw ce by

the radicals |isted above, or . Rl err] represents
nitro, amno or trifluoronethywherein 10 36. Conpounds accor di ng
to Caim34 of the general fornula (I1V-1), I n which
Alerr] represents phenyl, which is optionally substituted up to 3 tines
in an _ R® | denviéss Mydfgenli bif Strgight-chinesr Byankchetdraliag,
chlorine, brom ne, . trifluoronethyl,
trifluoromefhoxy, cyano, nitro, cah®GRgup taB epbonsatpmsght - 15
chain or branched al kyl, al koxy or al koxycarbonyl having in each case

up to 3 carbon atons, : Rl err] represents a radical
of the fornula R and R”' together form a radical of the formula

%Rﬁ o s
\ -~ RBG e \— Ras
) & 3
H
or _
N
RBG
¥
wherein

R*  denotes hydrogen, halogen, hydroxyl, nitro, amino,

10 trifluoromethyl or straight-chain or branched alkyl or alkoxy
having in each case up to 4 carbon atoms, or a group of the

formula -S(0),,NR¥R®, wherein c4', R®? and R* have the

abovementioned meaning of c4, R® and R® and are identical to

or different from these,
15 and their isomeric forms and salts,

with the proviso that R™, in the case of the phenyl ring and in the position

directly adjacent to the heteroatom, may represent the group of the formula

* c L M S *



fml a BHIS SKEETH BEENS: 1

wh .
R[ ﬁ‘b’m "’IH'HHHH,HI" adi cal - of theo]; O[)Fglngheg;(glulgll pavi nREPLAG D car

atons, wh| ch'is® Substituted
hydroxyl, methyl or eHLORS oﬁf if A* either represents phenyl, whidheRQuBstithted fol cyano,
strai ght-chain or brancﬁed acyl” having upt

carbon atons, nitro aitrat rrflgotometigiln awiddr a:adiwdl abky ktraighti-ahginupor Sbranched

ﬁ gd?cg?r 219 nt ﬁ;ogﬁr W\SIEI %b( I Sléc'?snlrij %%‘l“%g tu}e) to% rgnnzﬁbmgzér&g é&éﬁt q}{erfa at least twice by

R73  denotes strai ghfie ¢ifitdls Bistel AOVELCEr R@‘V keﬁ?@s\éh@gmﬁﬁ afird, GRFI6fdmethyl or
atons or a group of the fornula Terr] whérein
R78 denot es Shydr ogen represeatstthe group of the formula -S(0) NR¥R¥. and

R79 denotes hydrogen or straight-chain or branched al kyl

having up to 3 carbon.atons,

35. Compounds according to Claim 34 of the general formula (IV-I),

in which

At represents phényl, which is optionally substituted up to 3 times in an

identical or different manner by fluorine, chlorine, bromine, hydroxyl,

10 ' cyano, carboxyl, nitro, trifluoromethyl, trifluvoromethoxy, azido, straight-
chain or branched alkyl, alkoxy or alkoxycarbonyl having in each case

up to 5 carbon atoms,

R%®  represents a radical of the formula

o. R" le) R ~ _S R? R
) . ./
YA T T W N
. e, - —_
wherein
15 R™  denotes a radical of the formula -CH('OH)-CH3 or straight-chain

or branched alkyl having 2 to 4 carbon atoms, which is

substituted once to twice by hydroxyl or straight-chain or

branched alkoxy having up to 3 carbon atoms, or

denotes formyl, straight-chain or branched acyl having up to 4
20 carbon atoms, nitro or straight-chain or branched alkyl having up

to 4 carbon atoms, which is substituted by amino, azido or by a

radical of the formula -OR™,

This Sheet Has Been Repl
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15 or ' Rerr] denotes a group of the

formul a - 280 - [err]
wherein R[err] Qq@ot es hydrogen or

strai ght-chain or branched aIkyI havi ng up
to 3 carbon atons, wherein Rl err] denotes hydrogen or
nmet hyl 5 and . a4
denotes the nunmber 1 or 2, or R72

is identical or different and dqpotes the group of the fornul a
-CHerr]-OR[err] 10 denotes straightyghain. pr, branched acyl having up to 4

Rlerr] denotes hydrogen or methyl, caon atoms or a group of the formula

O
SICH,C(CHy);, -~ LN o
. -H,C R
-CH,-OR”
5 wherein
R™ denotes hydrogen or straight-chain or branched
alkyl having up to 3 carbon atoms
and
| R” denotes hydrogen or straight-chain or branched
10 alkyl having up to 3 carbon atoms,

or

R™  denotes a group of the formula

el
N-OR* or —/ ‘]
— (CH,),,

wherein

R® denotes hydrogen or straight-chain or branched alkyl

15 having up to 3 carbon atoms,

R AR R



Rlerr] and Rlerr] together forma radical of the formula

[err] or wherei n

281 : Rl err] denotes hygyagen, fluorine, chlorine,
brom ne, nitro, trifluoronethyl, am no,

hydroxyl or straight-chain or kRsangh g I

al koxy having in each case up KJ a&lgonyg{o§en o stralght chain or brax%h&%ez}liﬁl
isoneric forms and salts, 5 having upvmtilcdrm pwomsi so that Rlerr], in
the case of the phenyl ring and in the position directly

adj acent to the heteroatom may represent the group of the formul a
-CH2-OR[err] only if A4 eitherfﬁgpresents phenyl, which is substituted by
cyano, nitro, trifluoronethyl, a2|do car boxyl or

strai ght-chain or branched alkoxycarbonyl having up to 6
carbon atons, or is substituted at | east tmnce b t he radical s

| i sted above, or Rl err] represéﬂt s dpnetethe Jymbsr cy5r°rt7r’| f1 uoronet hyl .
37. Conmpounds according to Caim34 of the general formula (IV-1), in

whi ch Alerr] represents phenyl, which is optionally
substitutedSup to twoee in an identical or different
manner by fluorine, chlorine, nethyl, methoxy, cyano,
nitro, trifluoronethyl or trifluoronethoxy and 15 R70 and

Rlerr] together, includiggthg. ﬁi&y@% &@Wthé%rﬁﬂlﬂa%‘ﬂ szr,ing, whi ch

is optionally substituted by nitro i ne, amno or oxy,

wherein

R® denotes hydrogen or straight-chain or branched alkyl

having up to 3 carbon atoms,

10 R™ and R” together form a radical of the formula

“W\R® | s
\N% /OE] o /%_Ras

wherein

R¥  denotes hydrogen, fluorine, chlorine, bromine, hydroxyl, nitro,

AR 0 g



wi—h—tﬁe—pﬁrvrsv*r‘hat— Rlerr], in the case of the phenyl "
POSir;l §det Has Been Replaced  J1 rectly adj acent to the heteroat

t he rmul a -CH2@™85 only if A e A S
phenimuﬁf‘l H ﬂ bstituted by cyano, 20 nitro, trifluor orret hyI
azid st rai ght alkosy haviog in kachneaseap to 3 carbon atoms,

al koxycar bonyl having up to 6 carbon atons, or is substituted at | east

tw ce by the radicals |isted above, or

R86 represents ni hﬁ&theﬁni's&ﬁe&é fdrfrisfand QaREL hy! .

- 282 - . Process for the preparation of the conpounds
according to C|a|m34 of the _ general formula (I1V-1),

TSEE e e TN i e propie s BB BT SIBPHRUBR HIE ARG b LR 2
whi ch dirediyhdjhcent td e h&Broakay, SRR reaRt @&agw&? of the formula
are converted by reaction vmth corrpounds of the general fornu [11)
[err] 5 -CH,-@R*Conly if A* either represents phenyl, which is substltuted by cyano,

nitro, trifluoromethyl, azido, carboxyl or straight-chain or branched
alkoxycarbonyl having up to 6 carbon atoms or is substituted at least twice by

the radicals listed above, or
R¥  represents nitro, amino or trifluoromethyl.
10 36. Compounds according to Claim 34 of the general formula (IV-I),
in which
At represents phenyl, which is optionally substituted up to 3 times in an
identical or different manner by fluorine, chlorine, bromine,
trifluoromethyl, trifluoromethoxy, cyano, nitro, carboxyl, azido, straight-
15 chain or branched alkyl, alkoxy or alkoxycarbonyl having in each case

up to 3 carbon atoms,

R®  represents a radical of the formula

wherein

R”  denotes a radical of the formula -CH(OH)-CH, or straight-chain

e
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R69, R70 and R7' have the abovenentioned neani ng, 10 into the

conpounds of the general formula (IV-1V) ,
R7Tp [err] ) in which - 279 - A4, R69, R70 and R7'

have the abovenenti oned neani ng, in inert solvents, if
appropriate in the presence ofr dmanched, alky] having 2 to 4 carbon atoms, which is

- 283 - and the prod eflnall | dj yclized with
| ead tetraacetate/ BF3 x E@Fﬁe nce't0 twick byxhy 9xy met?;y fér methoxy. or

conpounds of the general forngdmyeds! f¥rnfyl, straight-chain or b ch d acyl haying up to 3
[err] 5 I n which n%% grr 8 ﬁgve 'hg P
abovenent i oned neani ng, carbon atoms, mtro or stralght-cham or branched alkyl having up

5 to 3 carbon atoms, which is substltuted by amino, azido or by a
~ radical of the formula -OR™,

wherein

R™  denotes straight-chain or branched acyl having up to 3 carbon

atoms or a group of the formula

-Si(CH;),C(CH,),. AN, o -CH.-ORP

10 wherein
R™ denotes hydrogen or methyl
and

R” denotes hydrogen or straight-chain or branched alkyl

having up to 3 carbon atoms,
15 or

R”  denotes a group of the formula

—_—
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are reacted with conpounds of the general fornula (I1V-Vl) [err]

I n which 10 Ad has t he abovenenti oned neani ng and

D4 represents triflate or hal ogen, prefera80y broni ne, in
inert solvents, if appropriate in the presence of a base, or

15 [C4] compounds of the general formula (IV-VI1)

- 284 - [err] R® i n which Alerr], R70

and R7' have the abovementiongd neani ng

N-OR® or ——< _]

o

o- (CHZ)aA

wherein

R¥® denotes hydrogen or straight-chain or branched alkyl

~having up to 3 carbon atoms,
R¥ . denotes hydrogen or methyl
and

a4 - denotes the nurﬁber 1 or?2,

is identical or different and denotes the group of the formula
-CH,-OR¥,

wherein

R¥ denotes hydrogen or methyl,

R™ and R” together form a radical of the formula

wherein

5
or
R72
10
-

A O



and L[err] represents a radical of
-Sr‘IﬂiB'S asba{ne{ ﬂwedZnR[err] iodine or triflate

vvher Rlerr], R er2§1 and R[ er |l ket ~or
diff denote straight-chain or branched
al ky aV' 4 carlp  denotes hydrogen, fluorine, chldHfe, bromine, nitro,
and Rer]r denot es hal ogen, are

reacted with corrpounds of the tjfHerometing, aming, hydcoyy) py straighteghajn or branched

e o™ 9B S S T Pt o

[err]Rerr]R err] or ZnR err], T[err] represents triflate

or represents hal ogen, referabl y brom ne,
and their isomeric forms and salts,

5 with the proviso that R™, in the case of the phenyl ring and in the position
‘directly adjacent to the heteroatom, may represent the group of the formula
-CH,-OR¥ only if A* either represents phenyl, which is substituted by cyano,
nitro, trifluoromethyl, azido, carboxyl or straight-chain or branched
alkoxycarbonyl having up to 6 carbon atoms, or is substituted at least twice by

10 the radicals listed above, or R represents nitro, amino or trifluoromethyl.
37. Compounds according to Claim 34 of the general formula (IV-I), in which

At represents phenyl, which is optionally substituted up to twice in an
identical or different manner by fluorine, chlorine, methyl, methoxy,

cyano, nitro, trifluoromethyl or trifluoromethoxy and

15 R™ and R" together, including the double bond, form a phenyl ring, which

is optionally substituted by nitro, fluorine, amino or methoxy,

with the proviso that R™, in the case of the phenyl ring and in the position
directly adjacent to the heteroatom, may represent the group of the formula
-CH,0OR™ only if A* either represents phenyl, which is substituted by cyano,

20 " nitro, trifluoromethyl, azido, carboxyl or straight-chain or branched
alkoxycarbonyl having up to 6 carbon atoms, or is substituted at least twice by
the radicals listed above,

or

R  represents nitro, amino or trifluoromethyl.

* [ L M S *



and 5 in the case where L[err] = iodine or triflate,

T[err] represents a radical of the formula SnRerr]R err]R errf],
ZnR[err] or BR[err] R92 -282 - wherein

Rlerr], R88, R89 and R err] have the abovenenti oned nmeaning of R err],
Rlerr], R89 38 Process for the preparation of teCcdBipgdunds a&kérdihg tb ARim 34! oft BeOr
different fromthese 10 _ and

R9' and R92 are i degenesall founuldi(IV¥-4), eharagtarized in that

denote hydroxyl, aryloxy having 6 to 10 carbon atons or

straight-chain or branched al kyl or al koxy having in each case up

to 5 carbon atoms, pA4f 0g6ip&inds f theéigémer) fonilk {heygd 15

carbocyclic ring _ in a palladiumcatalysed reaction in inert
sol vent s, or [D4] in the case where R72
represents an al kyl hayj %ﬁ sCarbon gt , ' whi ch
is substituted tw ce b#ﬂ' bé@a‘{@‘ (Ie'ﬁ{m
- 286 - conpounds of the general formula (IV-1a)

5 in which

A*  has the abovementioned meaning,

are converted by reaction with compounds of the general formula (IV-III)

R71

6 ﬁ (IV-TID)
70

R
in which

R%®, R™ and R"! have the abovementioned meaning,

10 into the compounds of the general formula (IV-IV)
R71
R | i (IV-IV)
RIO

|

N — NH — CH, — A’

in which
A*, R®, R™ and R™ have the abovementioned meaning,

in inert solvents, if appropriate in the presence of an acid,

* c L M S *



[err] in which _ “Alerr], Rerr] and R7" have the
abovenenti oned neani ng, are first converted by a Wttig
reaction in the system (C6H err])3P[err]-CHggprr] into the 5

conpounds of the general formula (IV-1X) [err]

whi ch A

and finally the hydﬁ%ﬁbhg Jﬂﬂﬁﬂ%ﬁgfg@gylkgﬁi ucegﬂEﬁi%ngﬁg%§$$g§§g§F

and, if appropriate,ethére substituents |listed under R69, R70, R err] and/or
A[err] are 10 varied or introduced by customary nethods, preferably
by reduction, oxidation, splitting off of protective groups

and/ or nucl eophilic éybstitution. 39. Medi canents conprising at

| east one conpound of the general formula (IV-1)

-287 - '

[B4] compounds of the general fonhula av-v)

H
]

R™ N
| lN- Iv-V)

69

5 in which
R%®, R™ and R" have the abovementioned meaning,
are reacted with compounds of the general formula (IV-VI)

D*-CH,-A* (1V-VI)

in which
10 A’  has the abovementioned meaning
and

D* represents triflate or halogen, preferably bromine,
in inert solvents, if appropriate in the presence of a base,
or

15 [C4] compounds of the general formula (IV-VII)

—_—
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according to Cl aim 34. 40. - Medi canent fornul ations conprising a

conbi nati on of at |east one conpound : . of the general formula
(1'V-1) according to Caim34 and at |east opgj organic nitrate
or an NO donor. 5 41. Medi canent fornul ati ons conprising a
conmbi nation of at |east one conpound of the general fornula
(I'V-1) according to daim 34 and conpoun i ch inhibit the
breakdown of cyclic guanosi ne nonophosphat®™(cGWP) . 42. Use of
conpounds of the general formula gfY-1) gccording to Gaim34 in the
preparation of nmedicaments for treatmyft OfN car d{I8¥H3ul ar di seases. 10
43. Use of conpounds of the general fformifla (1V-1) according to Claim 34
in the preparation of s, for prophylaxis and
conbating the consequences of R™ cerebral infarction events
(apopl exi a cerebri), such as apopl exy, cerebral : i schaem as and
crani o-cerebral trauma. '

in which

A* R™ and R"! have the abovémentioned meaning
and
L“ represents a radical of the formula -SnR¥R*R¥, ZnR, iodine or triflate
5 wherein
R¥, R® and R* are identical or different and
denote straight-chain or branched alkyl having up to 4 carbon
atoms
and
10 R%®  denotes halogen,
- are reacted with compounds of the general formula (IV-VIII)
R®-T* (IV-VII)
in which

R®  has the abovementioned meaning

A A



- 285 -

and
in the case where L* = SnR¥R®R® or ZnR®,
T* = represents triflate or represents halogen, preferably bromine,
and
5 in tﬁe case where L* = iodine or triflate,
T represents a radical of the formula SnR¥R*R¥, ZnR*® or BR”'R”
wherein

R¥, R¥, R® and R™ have the abovementioned meaning of R¥’, R®, R®

and R® and are identical to or different from these
10 and

R” and R” are identical or different and
denote hydroxyl, aryloxy having 6 to 10 carbon atoms or
straight-chain or branched alkyl dr alkoxy having in each case up
to 5 carbon atoms, or together form a 5- or 6-membered

15 carbocyclic ring
in a palladium-catalysed reaction in inert solvents,
or

[D4] in the case where R™ represents an alkyl having 2 to 6 carbon atoms,

which is substituted twice by hydroxyl,

-
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compounds of the general formula (IV-Ia)

(IV-Ia)

in which
A% R and R” have the abovementioned meaning,

are first converted by a Wittig reaction in the system (C;H;),P®-CH,® into the

5 compounds of the general formula (IV-IX)

/ \ RTD

Y . (IV-IX)
T R
CH,-A'

in which

R™ R and A* have the abovementioned meaning,

and finally the hyﬂroxyl functions are introduced with osmium tetroxide,

and, if appropriate, the substituents listed under R®, R™, R and/or A* are
10 varied or introduced by customary methods, preferably by reduction, oxidation,

splitting off of protective groups and/or nucleophilic substitution.

39.  Medicaments comprising at least one compound of the general formula (IV-I)

I

T



40.

42.

10 43

. =287 -

according to Claim 34.

Medicament formulations comprising a combination of at least one compound
of the general formula (IV-I) according to Claim 34 and at least one organic

nitrate or an NO donor.

Medicament formulations comprising a combination of at least one compound
of the general formula (IV-I) according to Claim 34 and compounds which

inhibit the breakdown of cyclic guanosine monophosphate (cGMP).

Use of compounds of the general formula (IV-I) according to Claim 34 in the

preparation of medicaments for treatment of cardiovascular diseases.

Use of compounds of the general formula (IV-I) according to Claim 34 in the
preparation of medicaments for prophylaxis and combating the consequences of
cerebral infarction events (apoplexia cerebri), such as apoplexy, cerebral

ischaemias and cranio-cerebral trauma.
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