WD 98/ 23619 :

PCT/ EP97/ 06366 NEW SUBSTI TUTED PYRAZOLE DERI VATI VES FOR THE
TREATMVENT OF CARDI OVASCULAR DI SORDERS ' The present

i nvention rel WOIVBHAy substituted pyrazol e derivatives, prpmyofw

their preparation and their use as nedi camgnts, in particular as

medi canents for the 5 treatnent of cardiovascul ar di sorders. I t
has al r eady bei@év,d' I _ A - I ' ?‘O‘ﬁj _

pyrazol e derlsggtsmﬁh?gﬁﬁ%?%e éﬂ‘gﬁg‘f‘@a | on-l?% @%?%Eﬁd
Al). TERRDIGVASCULAR DISORDERSt es t o new substituted pyrazole
derivatives of the general formula (1)

[err] 10 i n which Rl err] represents a saturated or
aromatic 5- or 6-nmenbered heterocycle having up to 3

het eroatons fromthe group consisting of S, N and/or 0, which can be
bonded via a nitrogen atomand which is optionally substituted up to 3
times identically or differently by am no, azido, fornyl,

mer captyl, carhaoxyl 15 . droxyl,. ..st.rai -.chain_or br

oyt Pa ko TRt Smveptiop gelatos s Vosttihéd pibore Bitlates) bRRENEE for
carbon atons, thif peparalienand RiPsNas Ritditdinefits, & pAtiGllar as medicaments for €feai n
or branched al kyl having up to 6 carbon atons, which for its part can be

substitut &d byreaternsof cardigyaseylardisogders.car boxyl , strai ght-chain or branched
acyl, _

It has already been disclosed that 1-benzyl-3-(substituted heteroaryl)-fused pyrazole
derivatives inhibit platelet aggregation (cf. EP 667 345 Al).

The present invention relates to new substituted pyrazole derivatives of the general

formula (I)
R R?
-
N ®
CHy—A
10 in which
R! represents a saturated or aromatic 5- or 6-membered heterocycle having up to

3 heteroatoms from the group consisting of S, N and/or O, which can be
bonded via a nitrogen atom and which is optionally substituted up to 3 times
identically or differently by amino, azido, formyl, mercaptyl, carboxyl,
15 hydroxyl, straight-chain or branched acyl, alkoxy, alkylthio or alkoxycarbonyl
each having up to 6 carbon atoms, nitro, cyano, halogen, phenyl or straight-
chain or branched alkyl having up to 6 carbon atoms, which for its part can be
substituted by hydroxyl, amino, azido, carboxyl, straight-chain or bfanched acyl,
alkoxy, alkoxycarbonyl or acylamino each having up to 5 carbon atoms or by
20 a radical of the formula -OR*,



-

al koxy, al koxycarbonyl or acylam no each havi ng up to 5 car bon atonms or by

20 a radical of the forrrula -Rerr],

-2- i n which R[err] denotes strai ght-chaln
or branched acyl having up to 5 carbon atons or a group
of the formula -SiRerr]Rerr]Rerr], ) in which 5

Rlerr], Rerr] and Rl err] are identical or2d-ifferent and denote aryl having

6 to in which 10 carbon atons or alkyl having up to 6
car bon atons, and/or is substituted by a radical of
the formul a [err] 10 in
which . b and b' are identical or different and

denote a number 0, Rf 2 dgxpotg straight-chain or branched acyl having up to 5 carbon atoms or

a group of the formula -SiR’R°R’,
in which

5 R’, RS 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 is substituted by a radical of the formula

o —-—;':Hz O(CH,)c—CH, | \‘

OCH,-(CH),  O(CH)y~CH, N. o8

or

-S(0).- R°RY,
10 in which
a, b and b’ are identical or different and denote a number 0, 1, 2 or 3,

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

to 4 carbon atoms,
c denotes a number 1 or 2 and

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

atoms or by aryl having 6 to 10 carbon atoms, which for its part

can be substituted by halogen, or .



R err] denot es hydrogen or straight-chain or branched al kyl having up

t-0 4 carbon atons, C. denotes a nunber 1 or 2 and
15 Rlerr] and Rlerr] are identical or different and denote
hydr ogen or straight- chain or branched al kyl

Having up to 10 carbon atons, which -3- can
optionally be substituted by cycl oal kyl having 3 to 8 carbon

atoms or by aryl having 6 to dQ,RalUPRFhe B to W0 catboh Ytoinb Swhithlis optionally

can be substituted by hal ogen, or
-3 - substituidd bytiealagen) ohavi ng 6 to 10 carbon at ons,
which is optionally ) substjtuted by hal ogen, or
denote cycl oal kyl having 3 t dlenoe£ysloalkyl baging grto 7 carbon atoms, oOr -

Rlerr] and Rlerr], together with the nitrogen atom forma 5- to 7-nenbered
5 saturated heterocycle which can optionally
contain a fur mgr R’ and R, together with the niteogeq aitorn formoa Sato Zanerabered
S»I[\l rR[ aieg[]][ . Cﬁlngi n Iofhbr anched a|qg.9;ratﬁg\)}eprgocyc]e which Egr? r()rp]lionalijyerclzgﬁtgi% gygrrt gs "

up to 4 carbon atons or a rag(h‘g%rr Aot Hﬁgfrﬁfié’ﬂfl-ﬂk“, in which

[err] or denotes benzyl or

where the ring systens are optionally substituted by

hal ogen, : . .
g R!!  denotes hydrogen, straight-chain or branched alkyl having

up to 4 carbon atoms or a radical of the formula

o)
/@E ) or denotes benzyl or phenyl,
-CH; o |

10 Where the ring systems are optionally substituted by

halogen,

R? and R’ including the double bond, form a 6-membered saturated or aromatic
heterocycle having up to 3 heteroatoms from the group consisting of N, S
and/or O, which is optionally substituted up to 3 times identically or differenﬂy

15 by formyl, carboxyl, hydroxyl, mercaptyl, straight-chain or branched acyl,
alkylthio or alkoxycarbonyl each having up to 6 carbon atoms, nitro, cyano,
halogen or straight-chain or branched alkyl or alkoxy each having up to
6 carbon atoms, which for its part can be substituted by hydroxyl, amino,
carboxyl, straight-chain or branched acyl, alkoxy or alkoxycarbony! each having

20 up to 5 carbon atoms,

ahd/or the heterocyc_:lé is optionally substituted by a group of the formula
-NR"R" or -S(0),NR’R", in which

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

branched alkyl having up to 6 carbon atoms, or



R2 and R3, including the double bond, forma 6-nenbered saturated or

dromatic het erocycl e haV| ng up to 3 heteroatons fromthe
gfoup consisting of N, S and/or O which is optionally
substituted up to 3 tines |dent|cally or differently 15 by

fornyl, carboxyl, hydroxyl, mercaptyl, strajght-chain or branched acyl,
alkylthlo or alkoxycarbonyl each having up to 6 carbon atonms, nitro, cyano,
hal ogen or strai ghtrizhaigapgies R&&Bg&lﬁ‘%(ﬁ' kyl or al koxy each having up to

6 carbon atons, which for its parT can be substituted by hydroxyl, am no,
car boxyl , stralght chain or branched acyl, alkoxy or al koxycarbonyl each

havi ng 20 3up arbon at ons, and/ or the
het erocycle is optl nal Idt§ %tﬁ%gqq“@'gt ed by a group of the formula

-NR[err]Rerr] or -S(Oferr]NRerr]Rerr], in which Rl err]
and Rlerr] are |dent|cal or different and denote hydrogen or straight-chain
or c, R ad RI% thage ahekyneahmgl ofgc,UR’ tind R'? dndicmned aborge, and are
-4 - enot e dr en and Rlerr]
denotes fornyl R fdbticdl toor ‘ﬁﬁrémrﬁ? B8 err] have the meaning of c,
Rlerr] and R err] indicated above and are _ | dent i cal
to or different fromthese 5 and/ or the heterocycle is

optional | y substit and/dr By heterogyiclenisioptiofiaily substitptedtbyqrenyl which for its part &
substituted up to enti al I r di ffer al ogen qr by,
strai ght - e su&‘iﬁﬁﬁﬁg HP (59 g&"’&ﬁ&)‘?}' ﬁﬁfﬂ%’mfff&y alogen o5 by sudight ¢ o
6 carbon atons chain or branched anyl of lkB BRI 6 y
substituted by a group of the for 211 alkoky ¥ caibbh Aftihs
and/or the heterocycle is optionally substituted by a group of the formula
-N=CH-NR*R", in which

10 R™ and R' are identical or different and denote hydrogen, phenyl or straight-

chain or branched alkyl having up to 6 carbon atoms,

A represents a 5- or 6-membered aromatic or saturated heterocycle havihg up to

3 heteroatoms from the group consisting of S, N and/or O or phenyl, each of

which is optionally substituted up to 3 times identically or differently by amino,

15 mercaptyl, hydroxyl, formyl, carboxyl, straight-chain or branched acyl,
alkylthio, alkyloxyacyl, alkoxy or alkoxycarbonyl each having up to 6 carbon

atoms, nitro, cyano, trifluoromethyl, azido, halogen, phenyl or straight-chain or

branched alkyl having up to 6 carbon atoms, which for its part can be

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

20 alkoxycarbonyl each having up to 5 carbon atoms,
and/or is substituted by a group of the formula -(CO),-NR'*R",
in which

d denotes a number 0 or 1,



-N=CH-NR[err]Rerr], in which 10 Rlerr] and Rlerr] are identica
or different and denote hydrogen, phenyl or straight-

chain or branched al kyl having up to 6 carbon atons, A
represents a 5- or 6-nenbered aromatic or saturated heterocycle having up
to 3 heteroatoms fromthe graup consisting of S, N and/or O
or phenyl, each of which is optionally substituted up to 3

tinmes identically qfie(] t. k: mer captyl, hydroxyl,
formyl, carboxyl 3rg‘|’%ﬁe{%§e{%‘%’ﬁ§¥l %ﬁgﬁgég%dcyl , al kyl t hi o,
al kyl oxyacyl, al koxy or dehéetydisgenphen§hBenFyd\dr¥eraight-thaif of didHeRed alkyl or
atons, nitro, cyano, trifluoronethyl, azido, hal ogen, phenyl or

strai ght-chain or - acyl each hapingrphtedd earkgn algms, ng up to 6 carbon atons,
which for its part can be - substituted by hydroxyl, carboxyl,
strai ght-chain or branched acyl, al koxy or 20 al koxycar bonyl each
havi ng up to SndahdipBosied8Forms and salts. and/or is substituted by a
group of the fornmula -(COJ[err]-NRerr]Rerr], i n which

d denotes a nunber 0 or 1,

-5- r re.1dentical o | fferent and
denote hy rogt;,rr?,e %%@10%&1' gg@?%ﬁ%mﬂs{%%&%?ﬁc%ﬁﬁ ! {Qo . nlﬂ‘(gﬁn% ﬁ?ﬂ al?f’ be
acyl each havipigsentint the o iof dlicisLMF5 In general, saltsaWith biRhic drSAbRahie BaR8s15r

and salts. i .
acids may be mentioned here.

In the context of the present invention, physiologically acceptable salts are preferred.
Physiologically acceptable salts of the compounds according to the invention can be
10 salts of the substances 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, ethane-
sulphonic acid, toluenesulphonic acid, benzenesulphonic acid, naphthalenedisulphonic
acid, aceﬁc acid,  propionic acid, lactic acid, tartaric acid, citric acid, fumaric acid,

15  maleic acid or benzoic acid:

Physiologically acceptable salts can also be metal or ammonium salts of the compounds
according to the invention which have a free carboxyl group. Those particularly
preferred are, for example, sodium, potassium, magnesium or calcium salts, and also
ammonium salts which are derived from ammonia, or organic amines such as, for
20 example, ethylamine, di- or triethylamine, di- or triethaﬁolaminc, dicyclohexylamine,

dimethylaminoethanol, arginine, lysine or ethylenediamine.

The compounds according to the invention can exist in stereoisomeric forms which
either behave as image and mirror image (enantiomers), or which do not behave as
image and mirror image (diastereomers). The invention relates both to the enantiomefs
25 or diastereomers and their respective mixtures. Like the diastereomers, the racemic
forms can also be separated into the stereoisomerically uniform constituents in a known

manner.



-

5 The conpounds of the general fornula (1) according to the invention

can al so be present in the formof their salts. In general, salts
wrt h organi c or inorganic bases or . acids may be nentioned here.

In the context of the present invention, physiologically acceptable salts
are preferred. Physi ol ogically accegable salts of the conpounds

according to the invention can be 10 salts of the substances according to

the invention pdBeydldGh Athe26bifldxt 6RtheiMVéntioAC idéfending on e BbdWRIRALGned
acids. Particularly preferred salts are, for exanple, those with

hydr ochl ori c substituents; inigenesal repsesents @ satirated quatpmatic §- act-membieresiietaroeycle

Fol uenosul phodt e Fonii 8 e Rfempms from e AR e @ibdts: Maptop 0 and

acid, acetic 3a@iich inthe lamrqua xﬁ&bghn dtomicaf aReitd bondéd aithis BExanpléd Which nii d,
fumaric acid, 15 mal ei ¢ acid or benzoic acid. Physi ol ogi cal I'y

accept abl & salbesnentinned are: axadizeolyl, thiadiazokylnpyrezelyl, pyridyl, pymenidioyh pyridazinyl,

accordingtothelnetlo ch h free car T

par 1 cul arly Pvrazin)l hiendl Al ot et aind et Piny o iazoly,
nmagnesi um or Qﬁihidlyl“o'iaidlﬂ, lﬂﬁuizalbxs Qnorpholmylaém@bﬂdms FhiagoMhi ﬁi‘ylabﬁazolyl
derived fromammoni a, or organi c am nes such 20 exanpl e

et hyl ani ne, dipyragelyl mm}orlamywdyl dpyrimidinyl; @Mﬂ@nﬂmané tetrahydropyranyl are
di cycl ohexyl am 08 ed. di et hyl am noet hanol , arginine, |ysine or

et hyl enedi am pEctetre The conpounds accor di ng to the invention can
exist in stere0|soner|c forns whi ch - ei ther behave as imge and
mrror imge nanti onmers), or which do not behave as i mage and
mrror indge ( fagc@p@mmrsfﬁ of The: genevad formala (B ageerdingdorihe énvendon: agrthpsener s
25 or diastereoners and their respective m xtures. Like the

di astereoners, the racemc forms can al so be separated into the

st er eoi someri Galwhichini form constituents in a known nmanner .

- 6- Het erocycle in the context of the invention, depending on the
abovenenti oned substituents, in general represents a saturated or

tic 5- _ i .
heteroatoms 8 ¢ RGPV ERAREY HyBazing, oYL byspio A bl e,
the case of a ni tr qgﬂfbfﬁlﬁaﬁym, qayirolls furE thivnglk dimiddzolyl) Sxaﬂsamlm]ywl(m}rray

5 be nmentioned are: oxad| azol yl', thiadiazolyl, py razoIIyI yridyl,
pyrimidi nyl, pyri ddgaselyl, pyrazolyl,” oxadiazolyl, thiadiazolyl, 1soxazoly 1soth1azolyl pyranyl

15 _ or morpholinyl, each of which is optionally substituted up to 3 times identically
or differently by amino, formyl, mercaptyl, carboxyl, hydroxyl, straight-chain
or branched acyl, alkoxy, alkylthio or alkoxycarbonyl each having 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 for its part

20 can be substituted by hydroxyl, amino, azido, carboxyl, straight-chain or
branched acyl, alkoxy, alkoxycarbonyl or acylamino each having up to 4 carbon

atoms or by a radical of the formula -OR*,
in which
R* denotes straight-chain or branched acyl having up to 4 carbon atoms,

25 ~and/or by a radical of the formula



pyrazinyl, thienyl, furyl, pyrrolyl, tetrahydropyranyl, tetrahydrofuranyl,
:,2,3-triazolyl, t hi azolyl, oxazolyl, imdazolyl, norpholinyl or

pt peridyl. Thiazolyl, furyl, oxazolyl, pyrazolyl, triazolyl, pyridyl,
pyri mdinyl, pyridazinyl and tetrahydropyranyl are preferred. 10
Preferred conpounds of the general formulal) according to the invention
are those in which : R err] represents pyrimdinyl,
pyridazi nyl, pyridyl, 8yrazi nyl, tetrah dro%anyl , tetra- '

hydr of uranyl, pyrrolyl¥YTur t hi enPCHIgT oly oxazolyl, thiazolyl, -
1,2, 3- riazo|yl, pyrdzolyl, oxadi azoNI%I , thbfadiazol yl,

i soxazol yl, isothiazol geH pmpyl 150(CH.)."-CH or olinyl, each of
which is optionally subst Pt ut ed up to 3 2tbi mes3 i denti céﬁy ' or
differently by am no, fornyl, nmercaptyl, carboxyl, hydroxyl, straight-chain
or branched acyl, aSlOXNR®R'ylthio or al koxycarbonyl each having up to

5 carbon atons, nitro, cyano, azido, fluorine, chlorine, brom ne, phenyl or
straight-chain or branched al kyl having up to 5 carbon atons, which for its

part 20 : ifi%h: Qe substituted by hydroxyl, am no, azi do, carboxyl,
straight-chain or branched acyl, al koxy, al koxycarbonyl or
acyl am no each having up to 4 carbon atons or by a radical of

the formula -OR[ err] , e inh whic Rl err]
denotes strai ght - cHaibrangb’ greaidentical &ewf?qsavma dspote s mumpberded 2t%Brks, 25
and/or by a radical of the formula '

-7 - _ -

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

3 carbon atoms,
c denotes a number 1 or 2 and

R’ and R!° are identical or different and denote hydrogen or straight-chain or
branched alkyl having up to 9 carbon atorﬁs, which can optionally be
10 substituted by cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, cyclo-
" heptyl or naphthyl or phenyl, which for their part can be substituted by
fluorine or chlorine, or
denote phenyl or naphthyl, each of which is optionally substituted by
fluorine or chlorine, or
15 denote cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl or cycloheptyl,

or

R® and R'°, together with the nitrogen atom, form a morpholine ring or a

radical of the formula.

| / / A et : :
- -N or -N N-R'' , in which

20 R denotes hydrogen, methyl or a radical of the formula




[err] i n which a, b and b' are identical or

different and denote a nunber O, 1, 2 or 3, 5 R err] denot es
hydr ogen or straight-chain or branched al kyl having up to

3 carbon atons, o denotes a nunber 1 or 2 and

Rlerr] and Rlerr] are identical or differegt- and denote hydrogen or

strai ght-chain or + branched al kyl having up to 9 carbon

at ons, which can optionally be 10 substituted by

cycl opropyl, cyclobutyl, cyclopenty Y P hexyl , cycl o-

heptyl or naphthyl or phenyl, whic t hefl r opdenoteschengy asthenyk where thy
fluorine or chlorine, or O denote phenyl or naphthyl, each

of which is optionally substi tutzed by _ fluorine or
chlorine, or 15 denot e cycl opropyl, cyclobuty cycl opentyl
cycl ohexyl or cycloheptyl, ring systems argoptu?naggysubstltgted% fEuonnR[o)é,c ?lgﬁ,dy
Rlerr], together wwth the nitrogen atom forma norpholine ring or a

radi cal of the formula [err] 20

Rlerr] denotResaniy &0 grfuding tthey ldooble sbondglifomh 2 bytidhd, fpyrimidiayl, pyrazinyl or
pyridazinyl ring, each of which is optionally substituted up to 3 times

5 identically or differently by formyl, carboxyl, hydroxyl, mercaptyl, straight-

chain or branched acyl, alkylthio or alkoxycarbonyl each having up to 5 carbon

atoms, nitro, cyano, azido, fluorine, chlorine, bromine or straight-chain or

branched alkyl or alkoxy each having up to 5 carbon atoms, which for its part

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

10 acyl, alkoxy or alkoxycarbonyl each having up to 4 carbon atoms,

and/or the abovementioned heterocyclic rings are optionally substituted by a
group of the formula -NR'?R" or -S(0).NR’R", in which

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

branched alkyl having up to 4 carbon atoms, or
15 R?  denotes hydrogen and
R™  denotes formyl

¢', R” and R have the meaning of ¢, R® and R indicated above and are

identical to or different from these

and/or the abovementioned heterocyclic rings are optionally substituted by
20 phenyl, which for its part can be substituted by fluorine, chlorine, bromine or

by straight-chain or branched alkyl or alkoxy each having up to 4 carbon atoms



L}

-8 - [err] or denotes
Benzyl or phenyl, where the ring systens are
optionally substituted by fluorine or chlorine, Rlerr] and Rerr],
i ncl udi ng the double bond, forma pyridyl, pyrimdinyl, pyrazinyl or
pyridazinyl ring, each of which is optionalgy substituted up to 3 tinmes 5
identically or differently by formyl, carboxyl, hydroxyl, nercaptyl,

straight- and/or e AbovedienlbREr HaErRgllo riAgd el SYtonly §g%€@%9%yl

each  having up to 5 carbon atons, nitro, ‘cyano,

fluorine, chlorine,grbupsi e f@fmﬁihréhmﬁﬁg‘%ﬁr, in which branched
al kyl or al koxy each having up to 5%carbo tons, which for its part

can be substituted by hydroxyl, am no, carboxyl, straight-chain or branched
10 acyl, all®x s al koxycar bonyl each hayving up tqQ 4 carbon atons,
and/ or the abovem&*r#?(l i S'ﬁ%gih ?@?%ﬁﬁpg@ %’l’ ﬁt&Egha‘F‘@aB‘p?ﬁgBrﬁg‘Fhea alkyl havingrwpytayy
a group of4 ¢dsod omdl @ -NRlerr]Rlerr] or

-S(O[err]NRerr]Rerr], in which R12 and R13 are identi cal

or different and denote hydrogen or straight-chain or

b hed kyl, havi tg.4 n atons, .or 1 err
denot s hyr odbn aifeprestis Bichyf ek ey oy trumbieturispih, phenyl, morpholinyl,
c', Rerr] and R erylinfiame i3 BiyA8azdyl C 3T oTo (s
above and are By .@M ByRRIF: Blygentiyéa?r' ?gﬁgirf'ﬂ’ d???e‘rﬁ[eﬁ{hwfhr é%%tpﬁgé%i}
and/ or the abovenersubsiited hen doo2 yimhesc identicpdlyaoe differentipl by lsydosntyilt doremylby

chl ori ne, brom pe SO 'saight Snki gy BRRcRS) 3EIr amho. lterome Aoy o
al koxy each havi ng alloxy€arBori el hai 8p to 4 carbon atoms, fluorine, chlorine, bromine,
10 nitro, cyano, trifluoromethyl or straight-chain or branched alkyl having up to

4 carbon atoms, which for its part can be substiﬁxted by hydroxyl, carboxyl,

straight-chain or branched acyl, alkoxy or alkoxycarbonyl each having up to

4 carbon atoms,
and/or by a group of the formula -(CO),-NR'R",
15 in which
d denotes a number 0 or 1,
R'¢ and R are identical or different and
denote hydrogen, phenyl, benzyl or straight-chain or branched alkyl or

acyl each having up to 4 carbon atoms,

20 and their isomeric forms and salts.

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

are those



Sy

-9- and/ or the abovenentioned heterocyclic rings are

optionally substituted by a ' group of the formula [err] in
whi ch Rlerr] and R err] denote hydrogen or straight-chain
or branched al kyl having up to 4 carbon atons, 5
A represents thienyl, tetrahydropyed0yl , tetrahydrofuranyl, phenyl,
nor phol i nyl pyrimdyl, pyrazinyl, pyridazinyl or pyridyl, -
each of whi chpiwhiepti onal |y substituted up to 2 timnes
identically or differently by hydroxyl, formyl, car boxyl ,

straight-chain or branched acyl, al kylthio, alkoxyacyl, al koxy or

al koxycar bonyh: each _having up t carb at fluorine. chlorine

brom e 10 K" o8 foldRegy, fursF oIyl P Y REI LI et
branched al kyl - havéxagolyP of @hiazolyl, each of whiéh G&0pEOnaAyOsEbstittfidClp ft@r3 fifnds
part can be substituted by hydroxyl, carboxyl, strai ght-chain

or branched acyl, identisally er differantlychyrfioomyl, fluexine, shlprine, apyne.gnercaptyl, cyano,

4 carbon atons, . . nd/ or, b r of the f | .
_(CO[er rﬁa NR[ err ]W]cyam oigranc e%/acyl, af&yﬁh%,](#lxcﬁxy or ali?oxycgrrbg}ljyléeaclbhz.wmg
denotes a nunber Cufo 4 carbon atoms or straight-chilif bf braatked IRy IMavitigaup Wentirbed Or
differegt and denot e hydrogen, phenyl, benzyl or

strai ght>chai n or #empcwhithafokyifs part can be substituted by hydroxybycarbesyh aminong
up to 4 carbon at o, straight-chain or branched acyl, alkoxy, alkoxycarbonyl or acylamino

—

each having up to 3 carbon atoms,

10 and/or by a radical of the formula
O ——CH, O(CH,);—CH,
—< l , . \ll or
OCH, - (CH,), O(CH,),’—CH, N. oR®
-S(0).-NR°R",
in which

a, b and b' are identical or different and denote a number 0, 1 or 2,
15 R®  denotes hydrogen or methyl,
c denotes a number 1 or 2 and

R® and R are identical or different and denote hydrogen or straight-chain or
branched alkyl having up to 9 carbon atoms, which can optionally be
substituted by phenyl or naphthyl, or

20 denote phenyl or naphthyl, each of which is optiohally substituted by

fluorine or chlorine, or



20 and their isonmeric fornms and salts. Particularly preferred

conpounds of the general formula (1) according to the invention are
those - 10- in
whi ch R err] represents imdazolyl, furyl, pyridyl, pyrrolyl,

- pyrazinyl, pyrimdyl, isoxazolyl, -11- oxazolyl or thiazolyl, each
of which is optionally substituted up to 3 tines i dentically
or differently by fornyjenctd &yl dﬂ?@;lsylfdi”cﬁélbﬁépt Begtno, nercaptyl, cyano, 5
strai-ght-chai-n or branched acyl koxy or alkoxycarbonyl each
havi ng up to 4 carbon atons or stralght chain or branched
al kyl havi ng up to h for art. can be
substituted by hyd 1? c’af°§8§\7f w1%1trﬁ,on1%rogen atom ' foim 32'?1 ,ﬁolone ring or a

strai ght-chain or br ancmg;apgy{he f@hﬁ@‘gy, al koxycar bonyl or acyl am no
each having up to 3 carbon atons, and/or by a radical of the

formul a [err] I n which

a, b and b' are identical dlfferefn:—and denotpy-a-\(lunber 0, 1 or 2,
or .N N-R!"" , in which
L] \_-

5 R"  denotes hydrogen, methyl or a radical of the formula

o)
/@ > or denotes benzyl or phenyl, where the ring
-CH; o

systems are optionally substituted by chlorine,

R? and R? including the double bond, form a pyridyl, pyrazinyl, pyrimidinyl or

pyridazinyl ring, each of which is optionally substituted up to 3 times

10 identically or differently by formyl, mercaptyl, carboxyl, hydroxyl, straight-
chain or branched acyl, alkoxy, alkylthio or alkoxycarbonyl each having up to -

4 carbon atoms, nitro, cyano, fluorine, chlorine or straight-chain or branched

alkyl or alkoxy each having up to 3 carbon atoms, which for its part can be

substituted by hydroxyl, amino, carboxyl, straight-chain or branched acyl,

15 alkoxy or alkoxycarbonyl each having dp to 3 carbon atoms,

and/or the heterocyclic rings are optionally substituted by amino, N,N-dimethyl-
amino or by a radical of the formula -NH-CHO or -N=CH-N(CH,), and/or by
phenyl,

which for its part can be substituted by a radical of the formula -O(CH,),-CH,,
20 A represents tetrahydropyranyl, phenyl, pyrimidyl, thienyl or pyridyl, each of

which is optionally substituted up to 2 times identically or differently by
formyl, carboxyl, straight-chain or branched acyI, alkylthio, alkyloxyacyl,



<
»

15 R8 denot es hydrogen or nethyl, C denot es
a nunber | or 2 and Rl err] and R err] are identical or

di fferent and denote hydrogen or straight-chain or

branched al kyl having up to 9 carbon atons, which can optionally be
Substituted by phenyl or naphthyl, or 20.12. denot e phenyl or
napht hyl, each of which is optionally substituted by

fluorine or chlori gfoxPlr alkoxycarbonyl each havm to 3 carbon %ﬂﬁt Busiife, Qﬁ’l'bﬂﬂé’ !
or cycl oheptyl, or Eé[ err| Ig[ err], together with t

nitrogen atom f or braminesnptre)dyaso, rtr'iﬂgommeﬂlyl or stralght-cham or branched aikiyldalvmgf
the formul a

] rr] . .5 err enot e
hydrogen, methyl oMPalo ad’?ﬂ’é’P ﬂPth(Lﬁ‘l‘ﬂJr fon s part can be su%Ltltute]d by q]y%roxy?
[err] or denotes I

?1%8@1 N?ﬁflor Ic%? kARG or alkoxycarbonyl each having

systens are optionally su tut e
upto3 carbon atoms,

and their isomeric forms and salts.

Very particularly preferred compounds of the general formula (I) according to the

invention are those in which
A represents phenyl, pyrimidyl or fluorine-substituted phenyl or pyrimidyl
10 and their isomeric forms and salts.
Processes for the preparation of the-compounds of the general formula (I) according to
the invention have additionally been found, characterized in that, depending on the

various meanings of the heterocycles mentioned under R? and R? above,

[A] compounds of the general formula (II)

15 R-D @M
in which
R! has the meaning indicated above,
and

D represents radicals of the formula



~—

Rlerr] and Rlerr], including the double bond, forma pyridyl, pyrazinyl,

pyrim di nyl or ' pyri dazinyl ring, -each of which is optionally
substituted up to 3 tinmes 10 identically or differently by
formyl, nercaptyl, carboxyl, hydroxyl, straight- chain or

branched acyl, al koxy, alkylthio or al koxyggr-bonyl each having up to
4 carbon atons, nitro, cyano, fluorine, chlorine or straight-chain or
branched al kyl or al koxy each having up to 3 carbon atons,
which for its part can.fe o substituted by hydroxyl, amno,

carboxyl, straight-chgi n or brancied acyl, 15 ﬁ Na al koxy or
(NENIp tQJJ\cavrQ%n ¥ oA and/ or the

al koxycar bonyl each o)

het erocyclic rings are dptionally substituted fﬁ am E’S‘ N, N- di et hyl -

amno or by a radical ofegNy he formula -NH CHO or -N=CH- N(CH err])[err]

and/ or by phenyl , which for its part can be
substituted byarggimhof the formula -Q(CH err])[err]-CH err], 20 A
represents tetrahydropyranyl, phenyl, pyrimdyl, thienyl or pyridyl, each
of which is optionally substituted up to 2 tinmes identically
or differently b f.ornyl, carboxyl, straight-chain or branched

y
acyl, alkylthio, afkyl oX§eresants C,-Cpalkyl,

-12- al koxy or al koxycarbonyl each having up to 3 carbon
atons, fluorine, chlorine, brom ne, nitro, cyano,
trifluoromethyl or ast caivgited bhaeattion wittecahpshnds lof thehguned formula (11IT) up

to 3 carbon atons, which for its part can be substituted by hydroxyl,
car boxyl, straight-chain or_ branched acEID, al koxy or al koxycar bonyl each

having 5 3 up t AECHNHNHat o and their isoneric forns
and salts. Very particularly preferred conpounds of the general
formula (1) accordiimgvhich t he i nvention are those in which

A has the meaning indicated above

in inert solvents, if appropriate in the presence of a base, into the compounds
of the general formula (IV) or (IVa)

A A
H,N N HN _N_
10 | | M ond [ o
R’ NC R’

in which
A and R' have the meaning indicated above,

and, in the case of the compounds of the general formula (IVa), then cyclized

with carboxylic acids, nitriles, formamides or guanidinium salts,

15 and, in the case of the compounds of the general formula (IV), then cyclized
with 1,3-dicarbonyl derivatives, their salts, tautomers, enol ethers or enamines,

in the presence of acids and, if appropriate, under microwaves,



A represents phenyl, pyrimdyl or fluorine-substituted phenyl or

pyrim dyl 10 and their isoneric fornms and salts. Processes for
the preparation of the conmpounds of the general forrmula (1) according to
the invention have additionally been found, characterized in that,

dependi ng on the vari ous neani ngs of 14 he heterocycles nentioned under
Rl err] and R err] above, [ Al conpounds of the general formula
(rr) 15 - R-D (II) in which Rl err]
has t he meani ng ingl cated above, and D represents

radi cals of the fornula

- 13 - ' :
Lerr ][B] in the case where R? and R® together form a pyrazine ring, compounds of the
general formula (IV) are first converted by nitrosation into the compounds of

the general formula (V)

A
I_N,N\ R’

H,N

o—=—z

5 in which
A and R! have the meaning indicated above,

in a second step, by means of a reduction, the compounds of the general

formula (VI)
n 1
N R
L—N’ A (Vl)-
in which HN NH,
10 A and R! have the meaning indicated above,
are prepared

and finally cyclized with 1,2-dicarbonyl compounds, preferably aqueous glyoxal

solution,

or

15 [C] ~compounds of the general formula (VII)



in which - Rlerr] represents (Cerr]-Cerr]-alkyl,
are converted by reaction with conpounds of the general fornmula (I11)

A-CH err]-NHNH err] (rrn) i n which A

has the meani ng i ndi cated above ininert solvents, if

appropriate in the presence of a base, inyg_the conpounds of

the general formula (I1V) or (IVa) in which

A and R have the neaning indicated above, and, in the case

of the compounds of the general fornulaQH¥), then cyclized

wi th carboxylic acids, nitriles, ngr mam.,des or guani diniumsalts, 15

and, in the case of the conpounds 'gﬁneral imjl a (1Vv), then

cyclized with 1, 3-dicarboflyl dgrivat , their salts,

taut omers, enol ethers or enam nes, in the presence of acids

and, if appropriate, under m crowey®s, L ' :
in which

A', R? and R?® have the meaning indicated above,
and

L represents a radical of the formula -SnR’R*R?, ZnR%, iodine, bromine

5 _ or triflate,
in which

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

branched alkyl having up to 4 carbon atoms,
and
10 R%Z  denotes halogen,

are reacted with compounds of the general formula (VIII)

RLT (VIID)
in which
R'  has the meaning indicated above

15 and



-

- 14 - or [B] in the case where Rerr] and Rerr]

together forma pyrazine ring, conpounds of the general fornula
(1V) are first converted by nitrosation into the conpounds of
the general fornula (V) A _
[err] 5 i n which -16A and Rlerr] have the meaning
I ndi cat ed above, in a second step, by neans of a reduction,
t he ge al 1 21 arnula (VI
:[Ahe compounds  of JCHFLE SIRUR*R or[%xgli], Vb in which 10
A and R err] have the neaning indicated above, are prepared

' i zed W 1, 2-di carbonyl conpounds, preferably aqueous
SInSoI(:alnal 'y cyclized w t'Ih represents triﬂ%te or hrgi)ogen, prefeeably bromin%/:, g

and
if L = iodine, bromine or triflate,

5 T represents a radical of the formula SnR™R*R?', ZnR%Z or
BR23'R24',

in which

RY, R®, R? and R¥ have the meaning of R'%, R®, R* and R?
_ indicated above and are identical to or different from
10 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 each having up to 5 carbon

atoms, or together form a 5- or 6-membered carbocyclic

15 ring,

in a palladium-catalysed reaction in inert solvents, if appropriate in the presence of a

base,

| N R
D] ifR' = —</ |
o)
OH

in which



sol ution, or 15 [C] conpounds of the general formula (Vi)

- 15 - I n which - Jerr]

A, Rerr] and R err] have the meaning indi cated above, and
L represents a radical of the fornula -SnRlerr]Rlerr]Rerr], ZnRlerr],
iodine, bromne 5 or ti4flate,

I n which Rerr], R[lerr] and R err] are identical or

different and denotgsstr h
branched al kyl havi 5 6{3{‘% g(éhggg%rlll%gltwhlch is optionally substituted by halogen,

compounds of the general formula (IX)

RZ
R3
_ _
Y&—co—m (),
N ~N
(
in which A

A, R? and R? have the meaning indicated above,

5 are converted either directly by reaction with the compound of the formula (X)
R
H,N X
in which cl cl

R®  has the meaning indicated above,
in the system NaOCO-CH,/N-methylpyrrolidine

into the compounds of the general formula (Ia)

l (Ta),
10 ~ in which
R2 R® and A and R? have the meaning indicated above,

and then, by action of potassium hydroxide in methanol, the acetyl group is

removed,



and 10 R22  denotes hal ogen,
are reacted with conpounds of the general formula (VIII)

[err] i n which Rl err] has
t he neani ng indi cated above 15 ' and .
-16- if L = 'SnR[-er[]lglLerr] Rlerr] or ZnRlerr]

T represents triflate or hal ogen, preférably brom ne, -

and or if L =iodine, bromne or triflate, 5

T represents a radical of the fornula SnRlerr]Rerr]Rerr], ZnR err]
or .

first by reaction of the compounds of the general formula (IX) with the
compound of the formula (X) the compounds of the general formula (XT)

2

R R
§=S\ R*®
rNsN’ CO—NH xD,
A I
in which c c
5 R% R? A and R* have the meaning indicated above,

are prepared,

and in a further step by action of potassium hydroxide the hydroxymethyl

compounds are prepared,

and in the case of the groups -S(O).NR’R'® and -S(0),NR’R, starting from the
10 unsubstituted compounds of the general formula (I), first reacted with thionyl

chloride and in a second step with the appropriate amines

and, if appropriate, the substituents mentioned under R', R? R?® and/or A are
varied or introduced according to customary methods, preferably by
chlorination, catalytic hydrogenation, reduction, oxidation, removal of protective

15 groups and/or nucleophilic substitution.

The heterocycles mentioned under R? and R? can also be introduced by reaction of the
appropriately substituted compounds of the general formula (II) according to other

known heterocyclic syntheses.

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

20 following reaction scheme:



BRlerr]Rerr], ' in which
Rlerr], Rerr], Rerr] and Rlerr] have the neaning of Rerr], Rerr],

Rlerr] and R[err] i ndi cat ed above and
are identical to or different from 10
t hese, F{er{d and Rlerr] are identical or
di fferent and denote hydroxyl, aryl oxy
having 6 to 10 carbon atonms or straight-chain or
branched al kyl [ al koxy each having up to 5 carbon
atons, or together forma,5- or 6-nmenbered carbocycl 5 '
ring, in a palpa tim cat al ysed reaction iq/J;;;E solvents, if
appropriate int n of a ase,
\/ %?‘ F;L——D 7 H,N N.
oH M weich CH; |1
- 17 - Rl err] denot es @Q{err] NE rr]) al kyl which is

optionally substit ut ed by hal ogen,

PA(OH), / H, POCI, / DMF

>

N(C,H.),, catal. hydrogenation Vilsmeier formylation




»

conmpounds of the general formula (IX)
[-err] I n which
meani ng i ndi cat ed above, 5
reaction with the conpound of the fornula (X)

A, R2 and R3 have the

are converted either directly by

[err] Rl err] has the neaning indicated above,
in the systen1NaOCO~CH[err]/N—nethyIpyrrof?grne into the
conpounds of the general formula (Ia)
[err] 10 i n which Rlerr], Rerr] and A and
Rl err] have the neaning indicated above, and then, by action
of potassi um hydroxide in nethanol, the acetyl group is _
HO o o H N-NH-CH,-CgHs |
—_—p H,N SN
CN N
\ / \ 4
/0
= OH
CF,COOH
—
Y
=
O ONa'
Malonaldehyde derfvative or salts
of the tautomers
[A] and derivatization
HN & i Pha N L
\ PhCN 7 N
l Y/ N \Nr\ ’ 4 N
NC
= HCONH, HN =
o o
S S
] \
NH, .
l NH,—-<ZNH2 HCO,
N
| ¢
Na
HN /N N\ F HN =
1/\ I /N \Io
NH



-

removed, ' - 18 -

or first by reaction of the conpounds-:of the general
fformula (1 X) with the conpound of the formula (X) the
conmpounds of the general formula (XI)

[err] in which 5 221 - Rlerr], Rerr], A and
Rl err] have the neaning indicated above, are prepared,
and in a further step by action of potassi um hydroxide the hydroxynet hyl
conpounds are [epared, ' and in the case of- the groups

-S(O[err]NRlerr]Rerr]
unsubsti tut ed conpounds
t hi onyl
am nes ang

under Rlerr], R[E'I!hlI 'h[

the 10
bt h

2AN-S(O[err]NRlerr]Rerr], starting frog
he general fornula (I), first reactgq
¥ de andgijpea second step with the apg
i f appropriate, the substituents iffentfoned
r] and/or A are CO,C,H, Ho._ Vi eN_OrF

',

®

i ntroduced accordi nglltollcust onary metheds—preferably b~ | lN
D
- o 2

— O

Al




EY

chl orination, catalytic hydrogenation, reduction, oxi dat i on, renoval of

protective 15 groups and/ or nucl eophilic substitution.

The heterocycles nentioned under Rlerr] and Rerr] can al so be introduced
by reaction of the appropriately substituted conpounds of the general
formula (11) according to other . knawep het erocyclic synt heses.

The process according to the invention can be illustrated by way of exanple
by the 20 f ol I[Q]Wi ng reaction schene: - 19 -

[err]

1.) HNO,

2.) Pd-C/H,
s ————
3.) Glyoxal

[C]

[ - | 40X
N CH, N
4 . ")ﬁ/ PA(PPhy).Cl, ™ /




10

- 20 - [err]

=23 -
[D]
N N
4 CH,  NaOAc \ 7/ No /CHs
NMP
N, # — N, 2 4 |
. o 150°C N o]
. F OAc
KOH
MeOH
or via
E CH,
N
c” e \ /
N _~CHs
N 2—C |
o
F OH

Suitable solvents here for the individual steps of the processes are inert organic
solvents which do not change under the reaction conditions.

These include ethers, such as diethyl ether or tetrahydrofuran, DME, dioxane, alcohols
such as methanol and ethanol, halogenohydrocarbons such as dichloromethane,
trichloromethane, tetrachloromethane, 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 hexamethylphosphoramide. It is also
possible to employ mixtures of the solvents. Tetrahydrofuran, dimethylformamide,

toluene, dioxane or dimethoxyethane is particularly preferred.

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

for example, sodium hydroxide or potassium hydroxide, alkaline earth metal hydroxides



Mal onal dehyde derivative or salts of the tautoners oH
[-Al and derivatization [err] -21- [err]

10

15

20

25

-24 -

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 alkoxides such as sodium or
potassium methoxide, sodium or potassium ethoxide or potassium tert-butoxide, or
organic amines (trialkyl(C,-Cé)-amines) such as triethylamine, or heterocycles such as
1,4-diazabicyclof2.2.2]Joctane (DABCO), 1,8-diazabicyclo[5.4.0lundec-7-ene (DBU),
pyridine, diaminopyridine, methylpiperidine or morpholine. It is also possible to
employ as bases alkali metals such as sodium and their hydrides such as sodium
hydride. Sodium and potassium carbonate, triethylamine and sodium hydride are

preferred.

" The base is employed in an amount from 1 mol to 5 mol, preferabiy from 1 mol to

3 mol, relative to 1 mol 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 at normal, elevated or at reduced pressure (e.g. 0.5 to

5 bar). In general, it is carried out at normal pressure.

Suitable acids for the cyclization are in general protonic acids. These preferably include
inorganic acids such as, for example, hydrochloric acid or sulphuric acid, or organic
carboxylic acids having 1 - 6 C atoms, optionally substituted by fluorine, chlorine
and/or bromine, such as, for example, acetic acid, trifluoroacetic acid, trichloroacetic
acid or propionic acid, or sulphonic acids having C,-C,-alkyl radicals or aryl radicals
such as, for example, methanesulphonic acid, ethanesulphonic acid, benzenesulphonic

acid or toluenesulphonic acid.

The catalytic hydrogenation can in general be carried out by means of hydrogen in
water or in inert organic solvents such as alcohols, ethers or halogenohydrocarbons, or
mixtures thereof with catalysts such as Raney nickel, palladium, palladium on animal

charcoal or platinum, or with hydrides or boranes in inert solvents, if appropriate in the



- 22 -

[err] -23- [err] or via

10

15

20

25

-25.

presence of a catalyst.

Chlorination is in general carried out using the customary chlorinating agents such as,

for example, PCl,, PCl,, POCI, or elemental chlorine. POCI, is preferred in the context

of the invention.

If the radicals of the formulae -S(O).NR°R!° and -S(O).NR°R!® are present, the
corresponding unsubstituted compounds are first reacted with thionyl chloride. In a
further step, the reaction with the amines is carried out in one of the abovementioned
ethers, preferably dioxane. If ¢ = 2, an oxidation is then carried out according to
customary methods. The reactions are carried out in a temperature range from 0°C to

70°C and normal pressure.

The nucleophilic substitutions and Vilsmeier reactions are carried out according to

customary, published methods.

The reductions are in general carried out using reducing agents, preferably using those
which are suitable for the reduction of carbonyl to hydroxyl compounds. Reduction
using metal hydrides or complex metal hydrides in inert solvents is particularly suitable
here, if appropriate in the presence of a trialkylborane. Preferably, the reduction is
carried out using complex metal hydrides such as, for example, lithium borohydride,
sodium borohydride, potassium borohydride, zinc borohydride, lithium trialkyl-
borohydride, diisobutylaluminium hydridé or lithium aluminium hydride. Reduction
with diisobutylaluminium hydride and sodium borohydride is very particularly
preferred.

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

preferably from 1 mol to 4 mol relative to 1 mol of the compounds to be reduced.

The reduction in general proceeds in a temperature range from -78°C to +50°C, prefer-
ably from -78°C to 0°C in the case of DIBAH, 0°C to room temperature in the case of
NaBH,.



Sui tabl e solvents here for the individual steps of the processes are inert
or gani c sol vents whi ch do not change under the reaction conditions.
These include ethers, such as diethyl ether or tetrahydrofuran, DVE,

di oxane, al cohols such as net hanol' and et hanol, halogenohydrocarbons
guch as dichl oronet hane, 5 trichl or onet.hgne, tetrachloronethane

1, 2-di chl oroet hane, trichl oroethane, t et rachl or oet hane,

1, 2- di chl or oethap@uediod g“ehéﬁr gﬁ;céedsea@ﬁonm PrSRePRRSE BUAD Fotsible to WERZRNE,
xyl ene, toluene, hexane, cyclohexane or petrol eum fractions, nitromethane,
di met hyl f or rrademd at:mdncs:d prassateoni tril e or hexanet hyl phosphoranmide. It is
al so possible to enploy m xtures of the solvents. Tetrahydrofuran,

di et hyl f or mam de, 10 t ol uene, di oxane or dinmethoxyethane is particularly
preferred.  Tpe ¢ ﬁ§§ﬂ§iseéﬁ3ﬁ1@y§‘éﬂelfap Folnhflad (B ﬁﬁ@ §AI)24€ Q&QW?ngpéroset b€can be

i nventi.on can I n general | norgani ¢ or organi c bases. These

pref er abl y i npiepated by lca$stomaryt methbgsifof.xfiod ths: Jutinomastha et al., Mmatﬂu@hpmew%
sodlun1hygroxi&f&§h pot assi um hydr oxi de, al kaline earth netal hydroxides

- - )- for exanple, barium hydroxide, alkali neta

car bonat es such as sodlun1 carbonate or potassium carbonate, alkaline
earth netal carbonates such as cal cium carbonate, or alkali netal or
al kal i ne ear t Ehereempouridk of ithtegenstal Homsulaw (IV){I¥a), (V) and (¥btare known in some
met hoxi de, sodi unlo $ass um,. et OX|q§doh?ﬁ%tassiun1tert-butoxide, or 5
organi c am neSaSEt A7 Fﬁ& ?Ef@??? &} & s) such as triethylanine, or
het erocycl es such as 4-di azabi cycl o[ 2. 2. 2] oct ane ( DABCO),

1, 8- di azabi cycl o[ 5. 4. O] undec- 7 ene (DBU), pyri di ne, di am nopyri di ne,
met hyl pi per i dBwitabde solwensh bererfer pmeSSdCdlmlrpmts@gm:e solyents which depiob phange

bases al kali netal.s such as sodi um.and. t
Py 1 de. - Soi HTHEL AR Tt ipodonRitons FRARS: inciie iy i el @i KeiPerone
are 10 10pr efiph,®BME, dioxane, lﬁl@géﬁ%ﬁ?drb&ar%ﬂ%' @u&ﬁ ak NdighlorsHiRdne! tA6A1roO!
to 5 mol, preferably from1 nol
methane, tetrachloromethane 1,2-dichloroethane, trichloroethane, tetrachloroethane,
1,2-dichloroethylene or trichloroethylene, hydrocarbons such as benzene, xylene,
toluene, hexane, cyclohexane or petroleum fractions, nitromethane, dimethylformamide,
acetone, acetonitrile or hexamethylphosphoramide. It is also possible to employ

15 mixtures of the solvents. Tetrahydrofuran, dimethylformamide, toluene, dioxane or

dimethoxyethane is 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 at normal, elevated or at reduced pressure (e.g. 0.5 to

20 5 bar). In general, it is carried out at normal pressure.

Suitable palladium compounds in the context of the present invention are in general
PdCl,(P(C4H,),),, palladium bis-dibenzylideneacetone (Pd(dba),), [1,1'-bis-(diphenyl-
phosphino)ferrocene]-palladium(Il) chloride (Pd(dppf)CL) or Pd(P(CHs)s),.
PA(P(C(H;),), is preferred.

25 The compounds of the general formula (VIII) are known per se or can be prepared by



3 mol, relative to 1 nol of the conpound of the general formula (I1).
‘The reaction is in general carried out in a tenperature range fromO[err]C

to 150[err]C, - preferably from+20[err]C to +110[err]C. 15 The
reaction can be carried out at normal, elevated or at reduced pressure
(e.g. 0.5 to 5 bar). In general, itp7is carried out at normal
pressure. Suitable acids for the cyclization are in general
protoni c aci dﬂ:st Gndth&dser abl y incl ude inorganic acids such as,
for exanpl e, ycfr ochloric acid or sul phuric acid, or organic

carboxylic acids having 1 - 6 C atons, optionally substituted by fluorine,
chl orine 20 and/ or hrom ne, sgai? as, f% ex | e,. acetic acid,

trifluor oacet T smpounds jof thegengral fprmula (VID) are knpvwst insoms: GaspEon dp the gase
sul phoni c aci AV I e I da I he! AR S regli ;

such as, for @é%p%%@%ﬁﬁ%n‘%ﬁ gﬁodgp?hg%ibg,ﬁ%k) an’egﬁl %’?\do |l% g}f:iir%?hﬁg the
benzenesul phocompounds of thecgetent ferotulee 36BMI phoni ¢ aci d. The

catal yti c hydrogenation can in general be carried out by neans of hydrogen
in 25 water or in inert organic solv A such as al cohols, ethers or

hal ogenohydr ocar bons, or m xtured thereof with catalysts such as
Raney nickel, palladium palladi uRi~qqn ahJyml charcoal or platinum
or with hydrides or boranes in inert ts, i@xmppropriate in the

- 25 - presence of a catal yst _ Chlorination is .in general
carried out using the customary chlpfinatinyg, agents such as, _ for
exanpl e, 0 [grwhichPd [err], POC [%rr] or el Emental chi orine. POC [err] is
preferred in the context of the invention. 5 | f the radicals of
the formulae -S(OJ[err]NRlerr]Rerr] and -S(O[err]NRerr]R err] are
present, the '

R% R’ and A have the meaning indicated above,

L! represents triflate or halogen, preferably iodine,

with compounds of the general formula (XIII)
(SnRPR*R%), (X11D)

10 in which

R'9; R, R have the meaning indicated above

as described above with palladium catalysis.

The compounds of the general formulae (XII) and (XIII) are known per se or can be

prepared by customary methods.

15 Process [D] according to the invention is carried out using one of the abovementioned
bases, preferably in N-methylpyrrolidone, in a temperature range from 100°C to 200°C,
preferably at 150°C.



LY

correspondi ng unsubstitut ed conpounds are first reacted with thi onyl

ehloride. In a further step, the reaction with the amnes is carried
dut in one of the aboverentioned - ethers, preferably dioxane. If ¢ =
2, an oxidation is then carried out according to customary net hods.
The reactions are carried out in a tenpera2gite range fromO[err]Cto 10
70[err] C and normal pressure. The nucl eophilic substitutions and

Vil smei er r eadhe@ompdifdscifthé Shefd) foramiflay XDPEnd OX) are knowh bt cBIBE Yrepared by
publ i shed net hods. : The reductions are in general carried oOut . uSing

reduci ng agentcystomagrmetieds;, usi ng t hose which are suitable for the
reduction of carbonyl to hydroxyl conpounds. Reduction 15 usi ng net al
hydri des or conplex netal hydrides in inert solvents is particularly

sui tabl e The Refpounds ¢fhe @Rhidrall foridlal dl'ﬁ adegan aR Aw and Chi bk Yrdparaang.
Preferably, the reduction is carried out using conplex netal

hydri des such dgssribedab@¥eanpl e, it hi um bor ohydri de, sodi um

bor ohydri de, potassi um borohydride, zinc borohydride, lithiumtrialkyl -

bor ohydri de, diisobutylal um ni um hydride or Iithium alunmnium hydride.
Reduct i on520 In Wietdaselin whith tyticdl protedtive) grévpdfarélemploged Rothe Cbireé ehudivatiga- S
very particularly preferred. . The reducing agent is in
general enpl ofien Teactigns, dhein sempyal ris in igeneralocaripgdout in one of gheakovahieptionedm 1

| to 4 nol ' h . d. The
o 15 1S g T ek SR B AE S ey o
+50[ err] C, pr eflofic aid or tiefdhoroddetitacid Detdl@erSulphorib cid 38 8 téthpdPtBA fan&Trb®

roomtenperature in the case of NaBH4.
- 26 - 0°G it 7P e reierbly At pomclemperatye cad qormalpressire. pr essure, but it
is also possible to work at el evated or reduced pressure. '

The conpounds of the general fornulae (I1) and (l111) are known per se or
can be 10 The compounds of the general formula (I) according to the invention show an

unforeseeable, valuable spectrum of pharmacological action.

The compounds according to the invention of the general formula (I) lead to a
vasorelaxation/inhibition of platelet aggregation and to a blood pressure fall and also
to an increase in the coronary blood flow. These actions are mediated via a direct
15 stimulation of soluble guanylate cyclase and an intracellular cGMP increase.
Additionally, the compounds according to the invention increase the action of
substances which raise the cGMP level, such as, for example, EDRF (endothelium-
derived relaxing factor), NO donors, protoporphyrin IX, arachidonic acid or

phenylhydrazine derivatives.

20 They can therefore be employed in medicaments for the treatment of cardiovascular
disorders such as, for example, for the treatment of high blood pressure and cardiac
insufficiency, stable and unstable angina pectoris, peripheral and cardiac vascular
disorders, arrhythmias, for the treatment of thromboembolic disorders and ischaemias
such as myocardial infarct, stroke, transitory and ischaemic attacks, peripheral

25 circulatory disorders, prevention of restenoses such as after thrombolysis therapy,
percutaneous transluminal angioplasty (PTA), percutaneous transluminal coronary

angioplasty (PTCA), bypass and also for the treatment of arteriosclerosis and disorders



o

prepared by customary nmethods [cf. for this: J. Homatha et al., Mnatsh.

¢€hem 1976, 5 107, 233). The conpounds of the general fornulae
tIv), (Iva), (V) and (M) are known in sone cases and can be
prepared as descri bed above. Sui tabl e solvents here for process
[‘C] are inert organic solvents which do nogg change under the

reaction conditions. These include ethers, such as diethyl ether or
tetrahydro- 1@f thEUhﬁ%emm’Esys@érﬂxm abalf&geéi lérog.@gtaenﬁh PHUEOPRS erectile
di chl oronet hane, trichl oro- net hane, tetrachl or omet ane,

1, 2- di chl or oedjsfunctionrandrihcongipeicene, t et r achl or oet hane,
1,2-dich|oroethy|ene or trichloroethylene, hydrocarbons such as benzene,

xyl ene, t ol uene, hexane, cycl ohexane or petroleumfractions,

ni tronet hane, g riﬁ&é?ﬂlbﬁ %&%&é}'eﬁmludes the é‘%ﬁﬁ’&ﬁﬁﬁm @Fﬁfe%rﬁgfduhﬁs Of the gene]gal
hexamet hyl phosphor am de. i's also possible to enploy m xtureS of the
sol vents. Tet fermpda accmdmg itorthenipivéntiomewithl @rganid nieates add NQudenars.

di met hoxyet hane is particularly preferred. The reaction is in

general carried out in a tenperature range fromO[err]C to 150[err]C,
preferabl gy fr@ppadO itk ah@ N@)lgbﬁdrfs] fa the context of e rlﬁ@éhglbﬁ narEai'ﬁ E@neral .

carried out at normal, elevated or at reduced pressure (e.
bar). In genesulistances which alisplaycthein thexapentic aelionpvie dkaredease of NO or Neuslnalbt e

I | adi d th t.ext, of .. t t, |
Pl [or 1] ( b CORMRTY miforriRider  Hifibty Serinsy irGaRaTE i deRoriie Tachdfigie
(Pd(dba) [ err] moldidonkine Rind -SINL P AR Pitferred

phosphi no) ferrocene] - pal | adi un(1 | chl'or.i de (Pd(dppf)C[err]) or
Pd(P(Cferr]Herr])[err])[err]. Pd(P(C[err]H[err])[err])[err] S

preferred. E’BE Bg\}%ﬁoﬁ%ﬁaﬁl ngﬁy YeridkS eiihdton w1t£n{:omp hds WhhSinki% hePe"

se or can be
- 27 - 10 degradation of cyclic guanosine monophosphate (cGMP). These are, in particular,

inhibitors of phosphodiesterases 1, 2 and 5; nomenclature according to Beavo and
Reifsnyder (1990) TiPS 11 p. 150 to 155. The action of the compounds abcording to
the invention is potentiated and the desired pharmacological effect is increased by these

inhibitors.

15 To determine the cardiovascular actions, the following investigations were carried out:
in in vitro investigations on cells of vascular origin, the influx on guanylate cyclase-
dependent. cGMP. formation was tested with and without NO donor. The anti-
aggregatory properties were shown on human platelets stimulated with collagen. The
vasorelaxant action was determined in rabbit aortal rings precontracted with phenyl-

20 ephrine. The hypotentive action was investigated in anaesthetized rats.

Stimulation of soluble guanylate cyclase in primary endothelial cells

Primary endothelial cells were isolated from rabbit aortas by treatment with collagenase
soln. The cells were then cultured in culture medium at 37°C/5% CO, until confluence
was reached. For the investigations, the cells were passaged, inoculated into 24-hole
25 cell culture plates and subcultured until reaching confluence (~ 2 x 10° cells/hollow). For

‘the stimulation of endothelial guanylate cyclase, the culture medium was aspirated and
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cust omary net hods. The conpounds of the general fornula (V1) are

known in some cases or, in the case - of the stannyls, are new and can
then be prepared, for exanple, by reacting the conmpounds of the
general formula (XI1) _ CH2- A

[err] 5 I n which Rlerr], R ergy.and A have the neaning

I ndi cat ed above, L[ err] represents triflate or hal ogen, -

¢ bl v i odi : . ih _ _
PRt er ) o Bl vt bk GAPRM Soflgh SRR e B Rt

Rl err], R er rthe belisewerbdncabatedfgr i O dhinateedt 3176Y¥% CO, in stinadatitasbuffdravittabov e
w th palladi um cat

| ysi.s. . The conpou f the neral fornul ae
(XI1) and (lerl)ouaﬁs K AGRGT pofiuge mitropruss 84, ngggﬁww Ea%t%wt
net hods. 1 o i \ | ' [\Sn ' in
one of the a%‘é%ﬁi‘%% one[cigalce Lngisggq) ‘g?’%? g(ri%dt;lﬁé;tﬂ % F\aﬁ-}i@lﬁgﬁ)@@gwggﬁ, ’
in a tenmder atincubatednfge af funderl 00 nrnuteC Aftier2h8[ endr ¢fChe incubatipn éinss, ahe puffer

150 C. -
0ferr] solution was aspirated and cold stop buffer at 4°C was added to the cells. The cells

were then lysed at -20°C for 16 hours. The supernatants containing the intracellular
c¢GMP were then removed and the cGMP concentration was determined by means of
the cGMP-SPA system (Amersham Buchler, Brunswick).

10 Table A
c¢GMP increase (%)
14 > 1000
15 504
16 | 652
15 17 | | > 1000
32 T s

Yasorelaxant action in vitto

Rabbits are anaesthetized by a blow to the neck and exsanguinated. The aorta is
removed, freed from adhering tissue, divided into 1.5 mm wide rings and individually

20 transferred under a pretension into 5 ml organ baths containing warm, carbogen aerated
Krebs-Henseleit solution at 37°C of the following composition (mM): NaCl: 119;
KCI: 4.8; CaCl, x 2 H)O: 1; MgSO, x 7 H,O: 1.4; KH,PO,: 1.2; NaHCO,: 25;
glucose: 10. '

The contractility is detected using Statham UC2 cells, amplified and digitalized by



- 28 - The conpounds of the general formulae (1X) and (X) are known
Or can be prepared by customary net hods. The conpounds of
the general fornmula (la) and (XI) are new and can be prepared as

descri bed above. 5 In the case in which typical protective groups are
enpl oyed in the course of derivatiza- -31-tion reactions, their renoval
is in general carried out in one of the abovenentioned - al cohol s
and/ or THF or meess SFWD eorveRes IDASIES020] KditdHey thstlifheRfsNMGRER), @hd Rdfdea
chloric acid or triflugroacetic acid or toluenesul phonic acidin a

t enper at ur e r HrRpsaligl gmlinear recordprsy T pradyce @ centractionpphengiephiiye istaddedbtn the
tenperature a . . conpounds of the general
formula (1) ag%g?g@lygﬁﬁaﬁﬂér%sé% %%ﬁe%%%%nan unf or eseeabl e,

val uabl e spectrum of pharmacol ogi cal action. The conpounds
according to the invention of the general fornmula (1) lead to a

vasor el axat i ofMftensevsral icgntrek cysles; dhecsubsigneas tmbe dnvestigated isainyessigdtedriassach e

fall and al so i A in.the.coronany, blaod flow These .
actions a?e rvgther g%fs{lg%aﬂg n%:fé%ﬁfﬁ%)age ! tefl%faﬁf’iam%lb‘? %‘gﬁh?ﬁ @‘ed“ﬁaﬁ@‘f“ﬂ‘e‘s
cycl ase and acompirédosthl the deighdPtliesoh@adion achieved i@ Iakﬁ?&éiiinihar} P&ssage.
conpounds accgQrding to the invention increase the action o

subst ances whitom fis,sthe (oepcentgtion és, ealculated which iy aecesseaynin ordeEDRreduce the

dot hel i : - ' l,axi t . t hygi
ot achi dorheieh of ihé Bkt Yalu 3P ACD, Tt seaiinefi MR Grcltion GRARE 5 )
can t her ef or earttethe ppopoytieh bNDMESD dmtRNbath solutibh ofréspohdLt 0.96%. |

cardi ovascul ar di sorders such as, for exanple, for the treatnent of
hi gh bl ood pressure and cardiac insufficiency, stable and unstable
angi na pggt orysie Reri pheral and cardi ac vascul ar di sorders,

arr hyt hmmas, :erg"rhe treatment of thronboenbolic disorders and i schaem as

such as nyocardial infarct, stroke, transitory and ischaem c attacks,
peri pheral 25 Ci i vention of restenoses such as

after thronbol ysi g t herapy, Ex. No Aorta (IC,) ptM
. . . 5

14

15 Blood pressure measurements in anaesthetized rats

Male Wistar rats having a body weight of 300 - 350 g are anaesthetized with thiopental
(100 mg/kg i.p.). After tracheotomy, a catheter is inserted in the femoral artery for
blood pressure measurement. The substances to be tested are administered orally in

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



-

per cut aneous translum nal angiopl asty (PTA), percutaneous transl uni nal

eoronary angi opl asty (PTCA), bypass and also for the treatnent of
arteriosclerosis and di sorders

- 29 - of the urogenital system such as, for exanple, prostate
hypertrophy, erectile dysfunction agd. i nconti nence. The

i nvention noreover includes the conbination of the conpounds of the general
formula (1) aiﬁﬂgcﬁng to the invention with organic nitrates and NO donors.

5 Organic nitrates and NO donors in the context of the invention are in
gener al substances which display their therapeutic action via the
rel ease of NO_or NO specie ndi i traon i de ni 0 o |

110
i sosor bi de di fit gat I sjosor ki nongni tr : '
are preferred ER. Ro. he iq?l(\g/l%ntior addi |'olﬁlg??9mﬁ%dg?tl§aaies conbi nat1 on
wi th conpoundg which inhi bi t(mighgg)10 degr adagmmrHg¥f cyclic guan@snne
nonophosphatelf (cGWP). These are, in particular inhibiflors. of

phosphodi esteasesllsl, 2 land 5;ignonendl ature accor@di ng to Beavg an
Rei f snyder (1p90) TIPS 11 p. 150 to 355. The action of the cofpounds
according to ‘ t he j nvent3gon i s |potenti at ed-28nd t he desifed 60
pharmacol ogicfpl effect ils increased ly these i nhi bitor 15 o]
determ ne theflcardipvascul ar agtions,| the followiygg i nvestigafi onsyyere
carried out: in ijn vitro invedtigations on cells of vagcular oridin,
t he influx onfguanyl ate [cycl as3® dependent2lcGWP fornmatijon Wik tedted
wth and wit hfput NO dono The anti - aggregatory propefdties were
shown on @uma pl ajgl ets| stimygated Wi th collageng The vasogg! axgnt
action was deerm' ned inf rabbit aortdl rings precontracted w §{h phenyl - [0
ephrine. The fypotentivel acti @@ was i|nvesti gat ed-in anaest hetilzed 3Gt s.

Stinmulation of ol Ubl e glianyl ate ase in pring endot hel | & ol | c

Inhibition of platelet aggregation in vitro

For determination of the platelet aggregation-inhibiting action, blood from healthy
subjects of both sexes was used. As an anticoagulant, 9 parts of blood were admixed
to one part of 3.8% strength aqueous sodium citrate solution. By means of

10 centrifugation, platelet-rich citrate plasma (PRP) was obtained from this blood (Jiirgens/
Beller, Klinische Methoden der Blutgerinnungsanalyse [Clinical Methods of Blood
Coagulation Analysis]; Thieme Verlag, Stuttgart, 1959).

For these investigations, 445 ul of PRP and 5 pl of the active compound solution were
preincubated at 37°C in a water bath. The platelet aggregation was then determined at
15 37°C in an aggregometer by the turbidometric method (Born, G.V.R., J. Physiol.
(London), 168, 178-195, 1963). For thié purpose, the preincubated sample was treated
with 50 pl of collagen, an aggregation-inducing agent, and the change in the optical
density was determined. For quantitative evaluation, the maximum aggregation response
was determined and from this the percentage inhibition compared to the control was

20 calculated.



Primary endothelial cells were isolated fromrabbit aortas by treatnent

w th coll agenase soln. The cells were then cultured in culture nmedi um
at 37[err]C5% CJerr] until confluence was reached. For the

i nvestigations, the cells were passaged, inoculated into 24-hole 25 cell .
culture plates and subcultured until reactgzng confl uence (- 2 x 10[err]
cells/hollow. For the stinmulation of endothelial guanylate cyclase,
the culture nEkd bompeinds Mécribe dn @ipresent invention are also active compognds for the

- 30 - the cells were washed once with Ringer solution.” Aiter

removi ng t he ¢@ntgbpf Hlnesses dmthe central nemeousesystemwhich iare chisntctatized by Idisordersit es

37 C/ 59 j Lmgl ati.on buffer wi.th o .. thoyt NQ donor
Csodi um i t o BE NCHEEMETyySteu o Bhritar o lgblefor theyafgnfisiap of copmive
substances (fdefRits,Cfop afNinigtbvedient of Rarilh A eerdly SFdweP ahdd SorCHk iR attent of
pi pette and thle?g were 5 | ncubated for a further "10 mnutes. After the

end of the i ndlzbeimenn diseass, Thepearslsoasuitable for tho ltigatment wb disardersr aftthel camuil
| d st buf t r S..added to t cell.s. The cells - wer e

Chen Tysad ar eyl bl s BBl EnsloR ahd Sofiesnive, sies. et nerveys oniom:

i ntracel | ul arrelated sexual/RiysRinetibike And € disdidbrd, hgnd ARG ?&“W#%Hrlét% RS

determ ned by means of t he cGwWP- SPA system ( Anrer sham Buc er,
Brunswi ck) . patplogiqalpdisorders of foodstuff, tea, coffee, alcohl, tobaccd=and Nddictive drug
cGWP increas 14 o

> 1000 intakd. 15 504
16 652 15 17

> 1000 32 - 135

10 Furthermore, these active compounds are also suitable for the regulation of the cerebral

blood circulation and are thus effective agents for the control of migrane.

They are also suitable for the prophylaxis and control of the sequelae of cerebral
infarcts (cerebral apoplexy) such as stroke, cerebral ischaemias and craniocerebral
trauma. The compounds according to the invention can also be employed for the

15 control of states of pain.

‘The present invention includes pharmaceutical preparations which, in addition to non-
toxic, inert pharmaceutically acceptable excipients, contain one or more compounds
according to the invention or which consist of one or more active compounds according

to the invention, as well as processes for the production of these preparations.

20 The active compound(s) can optionally be present in one or more of the excipients

indicated above and also in microencapsulated form.

The therapeutically active compounds should be present in the abovementioned
pharmaceutical preparations in a concentration from approximately 0.1 to 99.5,

preferably from approximately 0.5 to 95, % by weight of the total mixture.

25 In addition to the compounds according to the invention, the abovementioned

pharmaceutical preparations can also contain further pharmaceutical active compounds.



Vasor el axant action in vitro Rabbits are anaesthetized by a blow to
t-he neck and exsangui nated. The aorta is renoved, freed from adhering
tissue, divided into 1.5 mmw de rings and individually 20 transferred
under a pretension into 5 m organ baths contai ning warm carbogen aerated
Rrebs-Hensel eit solution at 37[err] C of tlsg follow ng conposition (mV:
Nadl : 119; KCl: 4.8, CaCferr] x 2 Herr]Q 1; MSHerr] x 7 Herr]Q
1.4, KH2POA: fy ne?ﬂ"@c%cﬁ&ed advantaﬁédﬁ's?(b‘bﬂu inl Buman and i WetefiRAs meditinktty | S
det ect ed using St at ham | s, lified and digitalized by

- 31 - administer tfe Mtiyeconmpou 9 (rDAe;ahmmts fican tappeqxxmnts}yr @ertes

Muni ch) , d .ded | d d
cont ract i on. PHERYREY (590 PErEaREcs (b 1006 merke oF oy ehtPL A GO o
i ncreasi ng CopgRRiiAL iPthe form of severdll inBividiaY 8bak, &)%hfe% tﬁé/ééﬁl%d rbdifis. An

substance to be investigated is investigated in each further passage
i n increaSi ngindogdupd dose eertsing thweacting compom(g)hmre&rabﬂhm smaunts drony Approxi-

ool [ minary pmetiyd io pbrotimcly AF iy DB 335 30r etk 5 vERMI ot oo
which is necessary in order to reduce the hei ght of the control

val ue by 50% (1 C50). The standard adm nistration volune is 5 [err]l
and the propoAbbreniatibn©NVSO i n t he bath sol ution corresponds to 0.1% 10

Table B Ex. No. Aorta
(1derr]) pM 14
1.8 MeOH = methanol 15 13.0 _
E = ethanol
10 EA = ethyl acetate
T = toluene
Ph = phenyl

The numbers after the solvent abbreviations in the following tables under the column

R; denote parts by weight.
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16 1.7 15 Bl ood pressu're measur enent s

n anaesthetized rats . Male Wstar rats having a body wei ght of 300
- 350 g are anaesthetized with thiopental (100 ng/ kg i.p.). After
tracheotony, a catheter is inserted in the fenoral artery for bl ood
pressure neasurement. The substances to besgested are adninistered orally
I n various doses by neans of stonmach tube as a suspension in Tyl ose
sol ution. ; - 32 -
Table C Starting O Nﬁds. Dose Max. bl ood pressure fall
Time (ng/kg% (nn1kgi3

m n -
60 14 10 _ -18
40 - 30 . -21
50 5 3-Amno- 1-benzyl-3-(5-hydidxymethyl-2-furyl)-pyrazole -9
50 30 -16
50 : Inhibition of platelet aggregation in vitro

44.1 g (817 mmol) of sodium methoxide is added with stirring to a solution of 79.5 g
5 (408 mmol) of benzylhydrazine dihydrochloride in 1.3 1 of ethanol. After 15 min,
67.4 g (408 mmol) of 2-cyanomethylcarbonyl-5-hydroxymethylfuran are added and the
mixture is stirred under reflux for 3 hours. After cooling, 11 of water -is added, the
ethanol part is evaporated in vacuo and the precipitated crystals are filtered off with
suction. After washing with water and then with ether, the precipitate is dried over

10 P,0;. 91 g (83% of theory) of product having an m.p. of 163°C are obtained.

The compounds shown in Table 1A were prepared arialogously:



For determ nation of the platel et aggregation-inhibiting action, blood from
hreal t hy subj ects of both sexes was used. As an anticoagulant, 9 parts:
of bl ood were adm xed to one part of 3.8% strength aqueous sodi um
citrate solution. By neans of 10 centrifugation, platelet-rich citrate

pt asma (PRP) was obtained fromthis bl ood.@4urgens/ Bel l er, Klinische
Met hoden der Bl utgeri nnungsanal yse [Cinical Methods of Bl ood

Coagul ation Anplpysial; Thienme Verlag, Stuttgart, 1959). For these

i nvestigations, 445 [err]l of PRP and 5 [err]l of the active conpound

sol ution were prei ncubated at 3 rlCin a water bath. The platel et
aggregation was then determned at 1 /[err]C in an aggregoneter by the
turbi donmetric method (Born, G V.R, si ol . (London), 168,

178- 195, 1963). For this purpose, t piei ncubat ed sanple was treated

with 50 [err]l of collagen, an aggregati\ag;i-Mucinng agent, and the change
in the optical density was determ ney. uantitative eval uation,

t he maxi num aggregati on response was ermned and fromthis the
percentage inhibition conpared to the corNHpl was 20 cal cul at ed.

-33 - The conpounds described in the present invention are also
active conpounds for the control of illnesses in the central nervous
syst em whi ch ar pcteri ze y
In particul ar, X sui tabl e
deficits, for fithe i npfovenent of |earning gnd nmenory powgr and for the
treat nent of ZITer mer—s—d bEdbe THey are atso syrtabte—for—tte
treatnent of di3rder §2dtrilhe cenf g-ﬁ%l('lib‘@lls) systfeél® such as
anxi ety, tensi

ol ated sexua|||° S} ?press" | E‘é%sd. arldhe HEDEE D683 1

regul atio o e |caI ordery @bs tuff coffee
alcohl, to ac ______________ i ___,____________,____ ________________

t hese actl ve compounds are also suitable for the regulation of the cerebral
bl ood circulation and are thus effective agents for the control of m grane.
They are al so ExamplhBA for the prophylaxis and control of the sequel ae of
cerebral infarcts (cerebral apopl exy) such as stroke, cerebral

i schaem as and-Amdne-0gqefRidiédenzyl)-3-(5-hydroxymethyl-2-furyl)-4-nitroso-pyrazole

10 g (34.8 mmol) of 5-amino-1-(2-fluorobenzyl)-3-(5-hydroxymethyl-2-furyl)-pyrazole

are initially introduced in a mixture of 66 ml of ethanol and 26.7 ml of 5% strength
10 aquéous hydrochloric acid, treated in the course of 5 minutes with 26.4 ml of a 15%

strength ethanolic Solution of ethyl nitrite and stirred at room temperature for 1 h. The

deep violet reaction solution is added to aqueous potassium carbonate solution and

extracted with ethyl acetate. After evaporating the organic phase in vacuo, 8 g of the

residue are obtained, which can be immediately reacted further. (R; = 0.17, T1El,
15 Si0,).



-

trauma. The conpounds according to the invention can al so be enpl oyed for
t-he 15 control of states of pain. The present invention includes
pharmaceuti cal preparations which, in addition to non- toxic, inert
pharmaceutical |y acceptabl e excipients, contain one or nore conpounds
dccording to the invention or which consis37 of one or nore active conpounds

accordi ng to the invention, as well as processes for the production

of these prep®xainplensA 20 The active conpound(s) can optionally be

present in one or nore of the excipients i ndi cated above and also in
- m croencapsul ated form The therapeutically active conpounds

shoul d be pregan.in the,gbo | QnRC 13 2ut i cal preparations
in a concentrg'{esr%ln P%E]e(ggf&o\é%g 12?33%?‘1"8“’558@% iJillpy(ijapygafﬁ%ferabl y from
approximately 0.5 to 95, % by weight of the total m xture. 25 In
addition to the conpounds according to the invention, the abovenentioned

phar maceuti cal preparations can o0 contain further pharmaceutical active

conmpounds. - 34 -

In general, it has proved advan ous both in human and in veterinary

medi cine to adm ni ster tge aftiveyconpoupd(s) in total amounts from
approximately 0.5 to appr oxi A - enablyy 5 to 100, ng/ kg of

body wei ght every 24 hours, if pri in The formof several
i ndi vi dual doses, to achieve the si,Fed '{?s lts. An 5 i ndi vi dual dose
r

contains the active conmpound(s) prefekabl in amounts from appr oxi -

mately 1 to approxi mately 80, in partittul 3 to 30, ng/ kg of body weight.
Abbr evi ati ons MeOH = et hanol E = et hanol '
The compound from Example 5A (8 g) is dissolved in ethanol, treated with 0.5 g of
5% strength palladium on carbon and hydrogenated for 15 minutes in a Parr apparatus
5 at a hydrogen pressure of 2 bar. The solution is filtered off with suction through
kieselguhr and used for the next batch (R; = 0.21, T1El, SiO,).

Example 7A

3-Amino-2-(2-fluorobenzyl)-pyrazole

Was obtained analogously to the process described in the patent Fr. 1403372 (Chem.
10 Abstr. 1965, 63, 14871a).



10 EA = ethyl acetate T = toluene Ph =

phenyl The nunbers after the solvent abbreviations in the follow ng
tabl es under the col um Rl err] denote parts by weight.

- 35 - Starting conpounds Exanmple | A

5- Ami no- 1- benzyl - 3- (5- hydr oxynet hyl - 2- f ur.yjg) - pyr azol e

H [err] . 44.1 g (817 mmol) of sodi um net hoxi de is added vmth
stirring to a [ of 79.5 g 5 (408 nmol ) of benzyl hydrazi ne

di hydr ochl ori%"zgh%% 1 of ethanol. After 15 mn, - 67.4 g (408 mmol)

of 2-cyanonet hyl car bonyl 5- hydroxymnet hyl furan are added and the

m xture i s st )2’?? der eflu L:gr i‘?hpurs After cooling, 11 of vvater S
added, the ~(2-Flyor ,pyraiz of}4Bipyanddine, vacuo and the precipitat ed
~crystals are filtered off with

32 g of 3-amino-2-(2-fluorobenzyl)-pyrazole are dissolved in 1.51 of dioxane and

treated with 31.45 g of dimethylaminoacrolein. The mixture is warmed to 50°C and
5 16.65 g of trifluoroacetic acid are then added. The mixture is boiled for 60 hours, the

solvent is then evaporated in vacuo, the residue is treated with water and the mixture

is extracted with ethyl acetate. The organic phase is dried using Na,SO, and evaporated

in vacuo, and the residue is chromatographed on silica gel. After elution with toluene

— toluene/ethyl acetate 9:1, 17.3 g (46.3% of theory) of the title compound having an

10  R;of 0.69 (8iO,, T\E,) are obtained.

Example 9A

3-Bromo-1-(2-fluorobenzyl)-pyrazolo{3,4-b]pyrimidine



-

sucti on.

After washing with water and then with ether, the precipitate is

dri ed over

163[err] C are obtai ned.

P205. 91 g (83% of theory) of product having an mp. of
The conpounds shown in Table 1A were

prepar ed anal ogously: -36 -

Tabl e 1A:
(T1El )
5

5- Am I’lO-

10

15

[err] Ex. No. 2 2-furyl 124 0.
3A 2-pyrimdinyl 178 0.49 (IVEO—H E4) 66. 5

284 ml of chloroform and treated slowly at room temperature with 14 g (87.3 mmol)
of bromine. The mixture is stirred overnight and a further 1.2 ml of bromine are then
added dropwise. After 2 h, the reaction is terminated and evaporated in vacuo. The
residue is treated with 20 ml of ethyl acetate and induced to crystallize. After washing
the crystals with ether, 7.5 g (70% of theory) of the title compound having an R, of 0.2

(Si0,, toluene) are obtained.

Example 10A

1-(2-Fluorobenzyl)—3-trimefhylstannylpyrazolo[3,4-b]pyrimidine

HC CH,

1.22 g (4 mmol) of 3-bromo-1-(2-fluorobenzyl)pyrazolo[3,4-b]pyrimidine are dissolved
in 200 ml of dioxane under argon and treated with 4.5 g (13.74 mmol) of hexamethyl-
distannane and 1.2 g of tetrakis(triphenylphosphine)palladium. The mixture is stirred
overnight at 100°C, added to water and extracted with ethyl acetate. The organic phase
is dried using Na,SO,, evaporated in vacuo and chromatographed on silica gel. After
elution with toluene, 1.4 g (89.7% of theory) of the title compound having an R; of
0.074 (SiO,, toluene) are obtained.

63

(§ P35 Pttmot) of B2 uorofledlnplrizdiis - blpyifhidipe are BISWE 57



[err] 10 g (34.8 mmol) of

5- am no- 1- (2-fl uorobenzyl ) - 3- ( 5- hydr oxynet hyl - 2-furyl ) - pyrazol e are
initially introduced in a mxture of 66 ml of ethanol and 26.7 m of 5%
strength 10 aqueous hydrochloric acid, treated in the course of 5 m nutes
with 26.4 nml of a 15% strength et hanoljyc solution of ethyl nitrite and
stirred at roomtenperature for 1 h. The deep violet reaction solution
is added to aqﬁeoua Hg%assi um car bonat e sol ution and extracted with

et hyl acetate. porating the organic phase in vacuo, 8 g of the
resi due are obtained, which can be imedi ately reacted further. (Rerr] =
0.17, T1E1l, 15 Sierr]). - 3
Exanpl e 6A '

4, 5-Di am no- 1- (2-fl uorobenzyl) - 3-(5- hy{iro met hyl - 2-fur'yl ) - pyrazol e
[err] The conpound Exa 5A g-|8 g)_is dissolved in ethanol,
treated with 0.5 g of H CH,
N, #
N x_—~Cl
F o]
Cl

500 mg of 1-(2—ﬂuorobenzyl)pyraz610[3,4-b]pyridine-3-carboxylic acid (1.84 mmol) are
partly dissolved in 10 ml of methylene chloride. 400 mg of N-(3-dimethylamino-
propyl)-N'-ethylcarbodiimide hydrochloride (2.3 mmol) are added. The _mixture is
5 stirred at RT for 10 min (complete solution), then a solution of 260 mg of 1,1-dichloro-

3-amino-but-1-ene (1.84 mmol) in 5 ml of methylene chloride is added dropwise.

After approximately 3 h, the mixture is concentrated and purified on silica gel (solvent:

cyclohexane/EA 1:1). 340 mg (47%) of 1-(2-fluorobenzyl)-3-(1,1-dichlorobut-1-en-3-yl-

amido)pyrazolo[3,4]pyridine are obtained, R; 0.35 (cyclohexane:EA 2:1). MS (ESI-
10  POSITIVE): 417 (27, [M+Nal*); 415 (42, [M+Na]"); 395 (60, [M+H]"); 393 (100,
| [M+H]").



5% strength pal | adi um on carbon and hydrogenated for 15 nminutes in a Parr
apparatus 5 at a hydrogen pressure of 2 bar. The solution is filtered off

wi th suction through ki esel guhr and used for the next batch (Rerr] =
0.21, TiE1l, SiJerr]). Exanpl e 7A
3- Ami no- 2- (2-fl uorobenzyl ) - pyrazol e _gherrl Was obt ai ned
anal ogously to the process described in the patent Fr. 1403372 (Chem 10
,_Abg%r._ 1965, oan les :
1- (2- Fl uor obenzyl ) - pyrazol o[ 3, 4- b] pyri m di ne
F

Example 1

1-(2-Fluorobenzyl)-3-(2-hydroxymethyl-2-furyl)pyrazolo[3,4-b]pyrazine

[ VJ o

The crude batch (8 g in 200 ml of ethanol) from Example 6A is treated with 4.61 g of
5 a 40% strength aqueous glyoxal solution and stirred at room temperature for 10 h. The |

mixture is evaporated in vacuo and chromatographed on SiO, using toluene/ethyl

acetate mixtures. After crystallization with ether, 0.57 g (7.6% of theory) of the title

compound having an m.p. of 194°C is obtained.

Example 2

10 1-(2-Fluorobenzyl)-3-(2-furyl)-6-hydroxypyrazolo[3,4-b]pyridine

7 g(27.2 mmol) of 5-amino-1-(2-fluorobenzyl)-3-(2-furyl)pyrazole, 3.94 g(27.3 mmol)
of ethyl 3-ethoxyacrylate and 1.96 ml (27.3 mmol) of trifluoroacetic acid are intimately

mixed and made to react for 2 minutes in a microwave oven. The mixture is added to



N 32 g of 3-am no-2-(2-fluorobenzyl)-pyrazole are dissolved in 1.5

L. of di oxane and treated with 31.45 g of di nethyl am noacrol ein. The
m xture is warmed to 50[err]C and 5 16.65 g of trifluoroacetic acid are
t hen added. The m xture is boiled for 60 hours, the solvent is then

evaporated in vacuo, the residue is treate with water and the mixture
is extracted with ethyl acetate. The or gani (,2 phase is dried using Na2SO4

Gel . AT Ler "o ot sotiop oF 16 Sk o0, in'Sod 5 of e ar rtracled L SO0 i of Pyl o
(46. 3% of theoy éé}at Af %r%p% bﬁgﬁmaﬁhﬂéwlﬂﬂwggol% g Bf &litd gQfardadifRd and

(SlCIerr] Tlerr|E err
3- Brono- 1- ( 2- fﬁnanndnﬂnzlyle)/apmatad ah ofaByot-Tiepsesidoe d$ nhomatographed on a silica gel
[err]

8 g (35.2 mmol §olppnusing 1 tolusnsthel Acriae gadient SThe. %ﬁsbwwmsn%ygfﬂémd using
di ssolved §n ¢ er, al?cﬁﬂf Bitds Of, mZ;?M% %Trﬂl@df??)bbf B! fifle %bﬁ%ﬂn@ha\hﬁg”ﬁh m.p. of

tenperature W t 873 romne. The"mxture Ts stirred
over ni ght and 250°(Erther 1.2 mM of bromne are then added dropw se.
After 2 h, the reaction is term nated and evaporated in vacuo. The 5
residue is treated with 20 ml of ethyl acetate and induced to crystallize.

After washing The confpdfnds Yiska!in T‘hﬁl@ lemﬁ‘é prepareddin ARAEY tbNBET prbedfurd o

title conpound having an R err]
Example 2:

Table 1

10 . No. Yield Ry/m.p.°C
' ' (% of theory)

24 226

0.8 (EA)

* from ethyl acetoacetate



(Si @2, toluene) are obtained. . Exanpl e 10A -1
=-(2- Fl uor obenzyl)-3-trinet hyl stannyl pyrazol o[ 3, 4-b] pyri m di ne

N N [err] 10 1.22
g (4 mmol) of 3-brono-1-(2-fluorobenzyl)pyrazol o[ 3, 4-b] pyri m dine are

di ssol ved in 200 mM of dioxane under,argon and treated with 4.5 g
(13.74 mmol ) of hexanet hyl - di st anndne and 1.2 g of

tetrakis(triphenylphosphi ne)palladium The m xture is stirred
over ni ght at ] C, added to water and extracted with ethyl acetate.

The organi c phase Is dried using Na2SO4, evaporated in vacuo and
chromat ographed on silica gel. After 15 elution with toluene, 1.4 g
(89. 7% of t hebAMinofl-QHiudroteneyly-3r@furyd)pyeazolof3,d+d]RRirimitline 0.074
(Sigerr], toluene) are obtai ned.

- 40 - Exampl e 11A

2 g (7.1 mmol) of 5-amino-4-cyano-1-(2-fluorobenzyl)-3-(2-furyl)pyrazole and 30 ml

of formamide are stirred first at 100°C and then at 195°C for 3 h. The material

5 crystallizing on cooling is filtered off with suction and washed with cold formamide,

' the residue is taken up in ethyl acetate and the solution is washed with water. After

drying and evaporating the organic phase, 2.13 g (97% of theory) of the title compound
having an m.p. of 190°C are obtained. R; = 0.07 (T1E1).

The compounds listed in Table 2 are obtained in an analogous manner, for exarhple,

10 from 2-propyloxyphenylnitrile, benzonitrile or guanidinium hydrogencarbonate:

Table 2

R22




[err] 500 ng of

- (2-fl uorobenzyl) pyrazol of 3, 4- b] pyri di ne- 3-carboxylic acid (1.84 mml) are
partly dissolved in 10 ml of nethylene chl oride. 400 ng of

N- ( 3-di net hyl am no- propyl )-N -ethyl carbodi i m de hydrochlorlde (2.3
rmol ) are added. The m xture is 5 stirred at RT for 10 mn (conplete
solution), then a solution of 260 ng of 1,44 di chl or o- :

3-am.no- but - 1- ene .

dr opwi se. }; appr - , |the mxture I's co nd
purified on sfjf%a g ﬁ (sol et : dA&xané 1:1). ﬁ%gélh'g (47%Y of
1-(2-fluorobepnzyd ) - 3f (1, 1-dijchl orobut - 1- en{Jeg] - [% of theory]

am do) pyr azol % 4] pyri di ne jJare obt ai ned, F 0. 35 (cycl ohexape: EA 2: 17 \%S

(ESI- 10 P ' VE)

TTTVE| o417 (2 —395
(60, [MH [er 5 396F 100,( 2-p£opy{%%&{1}f” ]l)8_ > 0% e | g5
4 .

)\d.”lJI cS A dll JI E L

1-(2 FI uor obe 1) -3 Fa- By et hyl - 2- f uny305pyr aHH(TIEL) b] p90 azi ne
5 NH, 205 0.22 (EA) 71

H 174 | 0.15 (TIE1) |90

Example 10

1-Benzyl-3-(2-furyl)—4—hydroxypyra201o[3,4—d]pyrimidine

6.14 g (23.2 mmol) of 5-amino-1-benzyl-4-cyano-3-(2-furyl)pyrazole (R; = 0.6) are
10 boiled for 3.75 h in 100 ml of formic acid. The batch is then evaporated in vacuo. The
residue is treated with water and the mixture is extracted by shaking with ethyl acetate.
The insoluble portion is filtered off with suction and affords 5.1 g of the target
compound (m.p. = 242°C, R; = 0.3,_ Si0,, toluene/ethyl acetate = 1:1). By evaporating

the organic phase, further quantities can be isolated.



N N The crude batch (8 g in 200 mM of ethanol) from Exanpl e 6A
is treated with 4.61 g of 5 a 40% strengt h aqueous gl yoxal solution and

stirred at roomtenperature for 10 h. The m xture is evaporated in
vacuo and chromat ographed on Si Q2 usi ng tol uene/ et hyl acetate

m xtures. After crystallization with ether, 0.57 g (7.6% of theory) of the
title conpound having an mp. of 194f&rr]C is obtained.

Exanpl e 2 10
1- ( 2- Fl uor oberExampl&11 2- f uryl ) - 6- hydr oxypyr azol o[ 3, 4- b] pyri di ne

[err] 7 g (27.2 mol ) of

5-am no--1- (2-fl uorobenzyl )-3-(2-furyl)pyrazole, 3.94 g (27.3 nmmol) of
et hyl 3- et hoxyRgiyvlt&hiRg-3 e ol i fluoroacetic acid are
intimately l?%yge and 1( ?‘ﬁrfﬂgyreécotﬁmﬁ nrr{dh‘te{es in a mcrowave oven.

The m xture is added to
- 42 - '

6.6 g of 1-benzyl-3-(2-furyl)-4-hydroxypyrazolo[3,4-d]pyrimidine are boiled for 12 h
in 100 ml of POCI,. The mixture is evaporated in vacuo, the residue is stirred with

5 aqueous K,HPO, solution and the mixture is extracted with ethyl acetate. After drying
using Na,SO, and concentrating in a rotary evaporator, 7.47 g of a solid are obtained
which can be reacted directly for the next stage (R; = 0.8, SiO,, toluene/ethyl acetate
= 1:1).

Example 12

10 1-Benzyl-3-(2—fdryl)pyrazolo[3,4-d]pyrimidine

5.81 g of 1-benzyl-4-chloro-3-(2-furyl)pyrazolo[3,4-d]pyrimidine are dissolved in
450 ml of dioxane and hydrogenated in the Parr apparatus at a hydrogen pressure of
3 bar for 5 h using 4 g of 20% Pd(OH), on carbon after addition of 2.61 ml of triethyl-



a

a solution of 10 g of Klerr]HP err] in 500.m of water and extracted with

500 m of ethyl : acetate. After drying of the organic phase with .
MgSO4, 30 g of silica gel are added and the mxture is evaporated in
vacuo. The residue is chromatographed on a silica gel colum using a

tol uene-ethyl acetate gradient. The first gactlon Is crystallized using 5
ether and affords 1.8 g (21.4% of theory)” 3 “the title conmpound having an

f ds listed ip Tabl
o1 Gpar ed i n arBGyARY Tiation dreueh BefHEh. Saposaiap agd shromsiographyy 6 of

Lerr] eliBwish Is ¥R obtained 106%CeR k 0.2 toluBlethyl acetate = 4:1).
Yi el d y WIesr rc]rﬁ?nag e?raln (mp Rf o1 J acelal )
(% of theory) 2-furyl - CH3 24

226 2- pyridyl H
0.8 (EA) AEML*—;%m et hyl acetoacetate

1-Benzyl-3-(5-hydroxymethyl-2-furyl)-1-H-pyrazolo[3,4-b]pyridine

5 2.69 g (10 mmol) of 5-amino-1-benzyl-3-(5-hydroxymethyl-2-furyl)pyrazole and 1.4 g
of malonaldehyde hydrate sodium salt are stirred at 100°C for 30 min in 100 ml of
dioxane and slowly treated with. 1.9 ml of trifluoroacetic acid during the course of
5.5 hours. The mixture is evaporated in vacuo, the residue is taken up in ethyl acetate,
the mixture is extracted by shaking with K,HPO, solution, and the organic phase is

10 dried using Na,SO, and concentrated in vacuo in a rotary evaporator. The residue is
chromatographéd on silica gel. 200 mg (6.6% of theory) of crystals having a melting
point of 104°C are obtained.

The compounds mentioned in Table 3 are prepared in. analogy to the abovementioned

procedures:



- 43 - Exanpl e 5

4= Am no- 1- (2-fl uor obenzyl) - 3- ( 2- furyl)pyrazolo[3 4-d] pyri m di ne

[err] 2 g (7.1 mol) of

5- am no4- cyano-1-(2-fl uorobenzyl)-3-(2-furyl)pyrazole and 30 ml of
formam de are stirred first at 100[err]C 329 then at 195[err]C for 3 h. The
material 5 crystallizing on cooling is fi'ltered off with suction and

washed with c 1f r mam de, the residue is taken up in ethyl acetate
and the sol uti washed with water. After drying and evaporating
the organic phase, 2.13 g (97% of theory) of the title conpound havi ng
an mp. of 190[err]C are obtained. R err]g#® 0.0 (T1El). The
conpounds listed in Table 2 are obtained In 3 ?Iogous manner, for
exanpl e, 10 from 2-propyl oxyphenylnitrile, | nitrile or guanidinium

hydr ogencar bonat e: Table 2 [err




-

-44 - Ex. Rlerr] m p. Rlerr]

Yield No. [[err] C ,
[% of theory] 6 F 2- propyl oxyphenyl 187 0.6
(T1E1) 42. 7 7 F Ph 205 0. 69
(T1E1) 100 5 8 F NH2 205 0.22 (EA

71 9 H H -48 - 174 0.15 (T1El) 90
Exanpl e 10 1 -Benzyl -3-(2-furyl)-4-hydroxypyrazol o[ 3, 4-d] pyri m di ne
N N Table 3 - continuation [err] _ 6. 14 9
(23.2 mol ) .of 5-am no-1- benzyl 4- cyano 3 (2 furyl)pyrazol e = 0.6)
are 10  boi | egleion 88 S T jatcn | her}

evaporated in Faggo. Rl resi
m xture is ext} [ shaking wt

Example 20

3-(4,5-Dimethylpyrimidin-2-y1)-1-(2-fluorobenzyl)pyrazolo[3,4-b]pyrimidine

1.4 g (3.59 mmol) of 1-(2-fluorobenzyl)-3-trimethylstannylpyrazolo[3,4-b]pyrimidine
5 are boiled overnight in toluene under argon with 0.51 g (3.58 mmol) of 2-chloro-4,5-
dimethylpyrimidine and 0.2 g (0.28 mmol) of bis(triphenylphosphine)dichloropalladium.
3 g of silica gel are added and the solvent is evaporated in vacuo. The residue is then
chromatographed on silica gel and eluted with a toluene/ethyl acetate mixture. 0.34 g
(28.4% of theory) of the title compound having an m.p. of 167°C and an R, of 0.08

10 (Si0,, T4E) is obtained.



-

The insoluble portionis filtered off with suction and affords 5.1 g of the -

target conpound (mp. = 242[err]C, Rerr] =0.3, Siderr],

t ol uene/ ethyl acetate = 1:1). By evaporating t he organi c phase,
further quantities can be isol ated. :

= 45 - Exampl e 11 1

-Benzyl -4-chl oro-3-(2-furyl)pyrazol o[ 3, 4-dbpyri m di ne

N [err] 6.6 g of

1- benzy! - 3- ( 2Ffiesestnplé shoveti 2XYable Azwhobpared P yh iafllodis aheRoi | ed for 12 h
in 100 mM of POCl[err]. The m xture is evaporated in vacuo, the residue is

stirred with 5 aqueous Klerr]HPg err] solution and the mxture is
extracted with ethyl acetate. After drying using NaJerr]SO err] and
concentrating in a rotary evaporator, 7.47 ¢ NSolid are obtained

whi ch can be reacted directly for the next stg Rlerr] = 0.8, SiJerr],
tol uene/ et hyl acetate = 1:1). ple 12 10

1- Benzyl - 3- (2-furyl ) pyrazol of 3, 4-d]

/
R’
Table 4
x. No. R!
: N
21 —
N-

5 Example 22

1-Benzyl-3-(5-formyl-2-furyl)pyrazolo[3,4-d]pyrimidine

0.74 ml of POCI, is added at 0°C to 0.64 ml of DMF. The solidified mixture is

allowed to come to room temperature and 14 ml of 1,2-dichloroethane are added. A



5.81 g of 1-benzyl-4-chloro-3-(2-furyl)pyrazol o[ 3, 4-d] pyrimdine are

di-ssol ved in 450 m of di oxane and hydrogenated in the Parr apparatus
att a hydrogen pressure of 3 bar for 5 h using 4 g of 20% Pd(OH) 2 on
carbon after addition of 2.61 m of triethyl- :

- 46 - am ne. After filtration through kiesel guhr, evaporation and
chr omat ogr aphy, 2.26 g of yeIIovm' sh- & ystals are obtained (mp. =
106[err] C, R[errlmg 2 toluene/eth acetate = nfl e 13
1- Benzyl - 3- ( 5- lsp nwfetzrgmf 2L-bmyl-¥-(3_flmby}’m@lpﬁ[%d]@ynl}lpsimpd(iRie= 5, Si0,,

Lerr] toluene/ethyl acetate = 1:1) in 14 ml of 1,2-dichloroethane is added dropwise at 15°C

to this solution and it is then warmed to 80°C. After 4 h, the entire batch is added
dropwise to further Vilsmeier reagent, which was prepared from 1.5 ml of POCl, and -

5 1.3 ml of DMF, and stirred at 80°C for 24 h. The mixture is. then added to a 50%
aqueous. solution - of K,HPO, and briefly heated to 75°C With stirring. After extraction
with ethyl acetate, drying of the organic phase, concentration in a rotary evaporator and
chromatography on SiO,, 0.6 g (27% of theory) of an oil is obtained (R; = 0.3, SiO,,
toluene/ethyl acetate = 1:1).

10  The examples from Table 5 are prepared in analogy to the abovementioned procedures.

Table 5

Structure .




-

5 2.69 g (10 mmol ) of

52 am no- 1- benzyl - 3-°(5- hydr oxynet hyl - 2-furyl ) pyrazole and 1.4 g of

mal onal dehyde hydrate sodiumsalt are stirred at 100[err]C for 30 min in
100 m of di oxane and slowy treated with 1.9 nl of trifluoroacetic
acid during the course of 5.5 hours. The mxture is evaporated in
vacuo, the residue is taken up in ethyl acélate, the mxture is
extracted by shaking with Klerr]HPJ err] solution, and the organic phase is
10 - dried usikagleng s comtinpgtiononcentrated in vacuo in a rotary evaporator.
The residue is chronatographed on silica gel. 200 ng (6.6% of theory)

of crystals havigg a_ Qe t of 1 C are obtained.

The conpounds ne‘thoneo ab e 3 are prepar . '
aboverenti oned | No. P }

- 47 - Table 3§ ) [efr]

-48 - Tabl oTtTtrattom

225 22.1 0.74

F
N“N/\© (T/E = 2:1)
0. 4
N :




[err] 1.4 g (3.59 muol) of

[err]

1- (2-fl uorobenzyl) - 3- tr|nethylstannylpyrazolo[3 4 b] pyrimdine 5 are

hoi | ed overnight in toluene under argon with 0.51 g (3.58 mmol) of

2-chl oro-4, 5- di met hyl pyri m dine and 0.2 g (0 28 mmol ) of
bls(trlphenylphosphlne)dlchloropalladlun1 3 g of silica gel are added
and the solvent is evaporated in vacuo. Th® residue is then

chromat ographed on silica gel and eluted with a toluene/ethyl acetate

m xture. 0.34Igble3 - comBuatiornf theory) of the title conpound having an mp.
of 167[err]C and an Rlerr] of 0.08 1 1S .
‘ Structure
(TIED)
N‘
OO # \
\ / : " N
N, J\@
N °N
"y,
|
H,C
| 28 157 |7 0.4
29 118 13.09 0.49
. (T4:El)
Ny o
\ \ /o
N/
HC  CH,




-49 -
manner .
21

The exanple shown in Table 4 was prepared in an anal ogous

T

[err] Tabl e 4
NH2 I -
-Benzyl - 3- (5-fornyl -2-furyl)pyrazol of 3, 4-d] pyri m di ne
-53.
able 5 - continuation
::. Structure m.p. T,/if:g R¢
. (°C theory)
30 125. 27.56 0.46
(T4:E1)
NS
N
H,C
31 123 93 0.63
(T1:E1)
F N,&\ o]
\_J o
N7
265 97 0.49
(TLED)




[err] 0.74 M of POCl[err] is added at O[err]Cto 0.64 m of

PMF. The solidified mxture is allowed to conme to roomtenperature and
14 m of 1,2-dichloroethane are added. A
- 50 - solution of 2 g of

I-benzyl -3-(2-furyl)pyrazol o[ 3,4-d]pyrimdine (Rerr] = 0.45, Sigerr],

tol uene/ethyl acetate = 1:1) in 14 m of -154-di chl oroet hane i s added

dropwi se at 15[err]C to this solution and it is then warnmed to
80[err] C. Aft gxariple,33 he entire batch is added dropwi se to-further
Vil snei er reagent, which was prepared from1l.5 m of POCl[err] and 5 1.3
m of DMF, and stirred at 80[err]C for 24 h. The mxture is then added to a

i th stirri ng T aars L bRt 2 kb Ror bl "R o o The 1

organi ¢ phase, concentration in a rotary evaporator and
chromat ography on SiJerr], 0.6 g (27% of theory) of an oil is obtained

(R[err] =0.3, Sigerr], tol uene/ ethyl gesXate = 1:1). 10 The
exanples from Table 5 are prepared in anal og ) he abovenenti oned
procedures. [err]

0.6 g (1.97 mmol) of 1-benzyl-3-(5-formyl-2-furyl)pyrazolo[3,4-d]pyrimidine (R; =
0.65, SiO,, ethyl acetate) is treated with 60 mg of NaBH, with good stirring in 20 ml
5 of 1-propanol at room temperature. After 15 min, 50 ml of water and 2.5 ml of glacial
acetic acid are added. After partially .concentrating in a rotary evaporator, the mixture
is extracted. with ethyl acetate, and. the extract is dried and concentrated in a rotary
evaporator after addition of toluene: After chromatography on SiO,, 74.8 mg (12.4% of

| theory) of product are obtained (m.p. 165°C, R; = 0.43, SiO,, ethyl acétate).

10 The compounds shown in Table 6 are prepared in analogy to the procedure of

Example 33:



-

- 51 - Table 5 - continuation - - [err] - 52 -
legr] -

-55-
Table 6
; ﬁ: Structure B L {Si::;if R¢
{°C] theory)
{34 165 | 435 037 (EA)

0.15 (EA)

0.21 (EA)




- 53 -
g: 63
Exanpl e 33

31

Table 6 - continuation

Structure

-56-

123
-54-

F 205 {276 |o0.11EA)
Hwq N—N/—G
o) !
7 N
\ / _ »\ H
H\N N 'f
'l_! H
F 225 235 0.29 (T1E1) |

93



1- Benzyl - 3- ( 5- hydr oxynet hyl - 2-furyl ) pyr azol 0[3 4-d] pyri m di ne

[ferr] 0.6 g (1.97 mmol ) of

1- benzyl - 3- (5-fornyl -2-furyl)pyrazol o[ 3,4-d] pyrinmdine (Rerr] =

0,65, Si(Jerr], ethyl acetate) is treated with 60 -ng of NaBH4 wi th good
stirringin20mM 5 of 1-propanol at roomtenperature. After 15 mn, 50
m of water and. 2.5 m of gl aci al ac®¥ttc acid are added. After
partially concentrating in a rotary evaporator, the mxture S
extracted wit Habletf/t continmatien and the extract is dried and concentrated in
arotary evaporator after addition of toluene. After chromatography
on SiJerr], 74.8 ng (12. 4% of t heory) of product are obtained (mp.
165[err] C, R[err] = 0.43, S, et hyI acetate). 10 The conpounds shown

0.43 (TlEl)




.-.*,9¢

[err]

-56 - Table 6 - continuation

- 58 -

Table 6 - continuation

Ex. | Structure m.p. Yield IR, ;

No. o (% of ‘

: : {°C] | theory) :
106 15.46 0.25 (T1ED)

{ 42

0.48 (TIE1)

L
eV
Ny )—CH, H




- 57 - Table 6 - continuation - [err] | - 58 -
Table 6 - continuation Jerr]

-59 -

Table 6 - continuation

Ex. | Structure Yield R
No. MP- | (%of f |
_ [°C] theory)

180 72.08 0.53 (T1El) §

0.21 (TIEl) }




H3C

-59 - Table 6 - continuation

- 60 -

Example 46

Preparation of 1-(2-ﬂuorobenzy])-3—[5-(piperidineQl-sulphinyl)furan-Z-y]]-1H-pyrazolo-
[3,4-b]pyridine '

b)
10

15

m

Preparation of 1-(2-fluorobenzyl)-3-[5-chlorosulphinylfuran-2-yllpyrazolo[3,4-b]-
pyridine

0.85 g (2.86 mmol) of 1-(2-fluorobenzyl)-3-(2-furyl)pyrazolo[3,4-b]pyridine is
stirred with 20 ml of thionyl chloride for 25 min at 70°C. The batch is then

evaporated in vacuo and reacted further in crude form.

The above batch is taken up in 30 ml of dioxane, treated with 0.6 ml (about
6 mmol) of piperidine, vigorously shaken and allowed to stand overnight. It is
added to water and the mixture is extracted by shaking with ethyl acetate. After
drying the organic phase using Na,SO,, it is evaporated and the residue is
chromatographed on silica gel using a toluene/ethyl acetate gradient. 0.49 g
(40% of theory) of a brown, clear viscous syrup is obtained (R; (SiO,; T1E1) =
0.36).



-
L

[err] - 60 -

Exanpl e 46 Preparati on of

1- (2-fl uorobenzyl)-3-[5-(piperidi ne-1-sul phi nyI)furan 2-yl]- 1H-pyrazo| o-
[ 3, 4-b] pyridine [err]

a Preparation of

1- (2-f | uor obenzyl ) - 3-[ 5- chl or osul phi nyl f ur @h-2- yI]pyrazoIo[3 4-b]- 5

pyri di ne err] .
e compounds shown in Table 7 are prepared in analogy to the abovementioned

procedures and that of Example 46.

Example 67 is prepared in analogy to the procedure of Example 20.



0.85 g (2.86 mmol ) of 1-(2-fluorobenzyl)-3-(2-furyl)pyrazol o[ 3, 4- b]pyrldlne
IS stirred with 20 ml of thionyl chloride for 25 mn at
70[err]C The batch is then evaporated in vacuo and reacted
further in crude form - b) The above batch is taken up in 30 m

of dioxane, treated with 0.6 m (about 10 6 nmmol ) of piperidine,

vi gorously shaken and allowed to stand oveBRi-ght. It is added
to water and the m xture is extracted by shaking with ethyl acetate. After
drying the orgdkble7phase using Na[err]SQerr], it is evaporated and the
residue is chr omat ogr aphed on S|I|ca gel u5|ng a toluene/ethyl

acetate gradi ent pumbedd : — v “V-VATSRVATES : ‘
Vi SCous syrup i g g@gctg,@[ err] (Sl qerr], LTlEl) 0 36.
- 61 - shown in Table 7 are preaé;e it oinaljody to the}
|4 67 is prefared .

1 06327 EA

0.12 (TIE1) l

oil 10 037 (T1IEl) .




Table 7 [err] : - 63 - Table 7 - continuation
[ferr] ' -64 - Table 7 - continuation

-63 -

Table 7 - continuation

R

107 |37 0.28 (TIE1) ~

126 |27 0.43 (T1E1)

279 |77 0.16
(EA/EtOH =
1:1)

69 |s6 0.49 (TIE1)




[err]
266 -

-65 -

Table 7 - continuation

Table 7 - continuation

Table 7 -

conti nuation

[err]

122 34

031 (TL:ED)

55

cH; oil 42

0.37 (T1E1)




-

[err] . - 67 - Table 7 - continuation [err]
-°68 - Table 7 - continuation

-65 -

Table 7 - continuation

Ex. Structure m.p. ;{%e:; . Rf
No. ' : (°C theory)
56 H,C 136 76 033 (T1EI)
>,
HN
\S
F o] \ \\O
. N7 N\ N
. N 7

A 133 |50 031 (TIE1)




[err] - 69 - Table 7 - continuation [err]
70 - Table 7 - continuation '

- 66 -

Table 7 - continuation

Ex. { Structure _ m.p. (Yo,i::::- Ry
No. 0 theory)
| 58 109 59 0.38 (T1ED)
F
{ 59 ' HC | 114 | 53 0.45 (T1ED)




[err] _ - 71 -
EXanpl e 68 1

-(2-Fl uorobenzyl) - 3- (4- net hyl - 3- hydr oxymet hyl oxazol - 2-yl ) pyrazol o[ 3, 4b] pyri
di.ne ' [err]

F 330 ng of 1-(2- quorobenzyI) 3-(1,1-dichlorobut-1 -

-en- 3-yl -am do) pyrazol o[ 3, 4b] pyri di ne -6719.84 mmol), 1.7 m “of NaOH 1N

(1.68 mol) and 3.3 nl of 1-methyl-2-pyrrolidone 5 are stirred overni ght
at 50[err]C, tﬂféhl—él’r%@uﬂ@omool The m xture is treated with water
and ethyl acetate. The organic phase is separated, dried over

Na[err] SO err] and concentr at ed. The m xture is dried in a high
vacuum The solid is then treated with cycl ohexane/EA 2:1, crystals
being forned. The g hama g ernipepegaeat  RT
with ether. An insplebl astrmlty IS separat ed mT@e R$0I utionf s

concentrated and 1P No.chromat ogr aphical ly puri togsl 52t(he1° (18% of
1-(2-fluorobenzyl)§3-(4dtnethyl - 3.

hydr oxynmet hyl oxazof 6@- y{ ) pyr azol o[ 3, 4b] pyqi n%uﬁre qbt ai nedlo4b1(PIEL)
145[err]C. Rerr]:j A '

61 109 |58 0.58 (TIE1)




(cycl ohexane: EA 2: 1) M8 (ESI-POSITIVE): 339 (100, [M+ H[err]).
Exanpl e 69
- (2- Fl uor obenzyl ) - 3- (4- et hyl - 3- hydr oxymet hyl oxazol - 2-yl ) pyrazol o[ 3, 4b] pyri d

i he [err] 15 The conpound is prepared in analogy to the
procedure of Exanple 68. Yield (52% of theory), Rerr] 0.33
(hexane: EA 1:1). WO 98/ 2361968 - :

PCT/ EP97/ 06366 - 72 -
Pat ent cl ai ns Table 7 - continuation Subst i t ut ed pyrazol e derivatives of the
general formula (I) [err]
I n which

Structure

oil 65 0.17 (TIEl)

O 158 |66 0.47 (T1EI)




R err] represents a saturated or aromatic 5- or 6-nmenbered heterocycle

Having b5 up to 3 heteroatons fromthe group consisting
of S, N and/or O which can be bonded via a nitrogen
atom and which is optionally substituted up to 3 tines

identically or differently by anino, azido, fornyl,
mer captyl, carboxyl, hydroxyl, straight-ch&r or branched acyl, al koxy,
al kylthi o or al koxycarbonyl each having up to 6 carbon atons, nitro, 10
cyano, hal ogerTabihé&rydontimuatibnai ght - chai n or branched al kyl having up to
6 carbon atonms, which for its part can be substituted by hydroxyl,
am no, azido, carboxyl, straight-chain or branched acyl, al koxy,

al koxycar bonyl or acyl am no each having up to 5 carbon atons or by a

radi cal of the for| > me , ' Yield W
Rl err] denot es s§ rkx ghftrudtuge n or [
atons or a group of ¥

|n WhICh ‘ T\ O]y R[Cr 1 arnu i . A C
i dentical or diffef et akand denot e ar yWGhaysng 61320 | 60 0.41 (TIED)
to 10 carbon at onsf or kyl _having up r on afjons,
- 73 - “andhor s supstityted by @ radical t he
fornul a SN
F o { o
N’N\ N
N7
65 107 71 0.4 (TIEl)




[err] I n which 5 a, b
and b' are identical or different and denote a nunber 0, 1, 2

or 3, Rl err] denot es hydrogen or

stgai ght-chain or branched al kyl havi ng up
to 4 carbon atons, denotes a nunber ‘1 or 2
and 10 Rl err] and RFer] are identical or different

and denote hydr n strai ght-chain or
branched al kyl :E&%-Zg' GOPURYALON car bon

atonms, which can optionally be substituted by cycl oal kyl

having 3 to 8 carbon atons or by aryl having 6 to

10 carbon atons, which for its part can be substltutedrby 15

hal ogen, or : s

carbon atons, whichf is- | Stucture m.p.

substituted by haltoen or (%))

cycl oal kyl having 3 carbomratons; u. — err]
and Rlerr], togeth h-the nitrogen &t f prid@ a

menber ed sat ur at ed het erffocycl e which can g RErally

contain a further atomor a radica 3“ err],

whi ch

67 106 6 0.23

N/ \ (hexane:EA
—\  N__CH 13
N\N/ /4 I . A]203




R err] denot es hydrogen, straight-chain or branched al kyl
having up to 4 carbon atons or a radical of the

fornul a

[err] or denotes benzyl or 5

phenyl, where the ring systens are optionally _
substituted by hal ogen, Riétr] and Rlerr], including the

doubl e bond, form a 6-nenbered saturated or aronatic

het erocycl e hdixample8t o 3 heteroatonms fromthe group consisting of N,

S and/or O which is optionally substituted up to 3 tines identically or 10
differently by fornyl, carboxyl, hydroxyl, mercaptyl, straight-chain or
branched acyl ,j- @Lm&dbb@zy@twt hﬁ ﬁyawly okmsl-ﬁgl) ?rak&oE.% aﬂpﬁmne
atons, nitro, cyano, hal ogen or stralght chain or branched al

alkoxy each having up to 6 carbon atoms, which for its part can be
substituted by hydroxyl, am no, carboxyl strai ght-chain or branched 15
acyl, al koxy or al koxycarbonyl each havf NOYUP to 5 carbon atons,

and/ or the heterocycle is optiqgpa y SMbsti uted byHy group of the

formula -NRerr]Rerr] or -S(Q : 2 {(, 1 n which

Rlerr] and R err] are identica ) not @4hydr ogen or

straight - a1 n or pfanehed al kyl having up to

6 carbon atons, or 20 F _ R[err] denot es hydrogen and
R err] denot es forrryl c', Rlerr] and R err] have
the nmeaning of ¢, Rlerr] and Rlerr] indjcated above and

are identical 338 mg ofil{ -8netebenizybra-¢lhledighlorobut-1-en-3-yl-amido)pyrazolo[3,4b]pyridine
(0.84 mmol), 1.7 ml of NaOH 1IN (1.68 mmol) and 3.3 ml of 1-methyl-2-pyrrolidone

5 are stirred overnight at 50°C, then allowed to cool. The mixture is treated with water

and ethyl acetate. The organic phase is separated, dried over Na,SO, and concentrated.

The mixture is dried in a high vacuum. The solid is then treated with cyclohexane/EA

2:1, crystals beinglformed. The crystals are filtered off with suction and stirred at RT

with ether. An insoluble impurity is separated. The ethereal solution is concentrated and

10.  chromatographically purified. 52.1 mg (18%) of 1-(2-fluorobenzyl)-3-(4-methyl-3-

hydroxymethyloxazol-2-yl)pyrazolo[3,4b]pyridine are obtained. M.p. 145°C. R;: 0.074
(cyclohexane:EA 2:1). MS (ESI-POSITIVE): 339 (100, [M + HJ*).

Example 69

1-(2-Fluorobenzyl)-3-(4-ethyl-3-hydroxymethyloxazol-2-yl)pyrazolo[3,4b]pyridine

N
\_/
N—/\CHz
4
W o——I
F ]
OH

15 The compound is prepared in analogy to the procedure of Example 68. Yield (52% of
theory), R, 0.33 (hexane:EA 1:1).



- 75 - and/or the heterocycle is optionally
substituted by phenyl which for its ' part can be
substituted up to 2 times identically or dlfferently by

hal ogen or by wW@®8@3sizhai n or branched al kyl or al koxy eachpb@mpgg/m“

t6 6 carbon atons 5 ' and/or the heterocycle is
optional ly substituted by a group of the -72- formul a
-N=CHNR[err]R err], in which Rlerr] and Rlerr] are
i dentical or and denote hydrogen, phenyl or

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

A represents a 5- or 6-menmbered aronatic or saturated heterocycle
having 10 1. Substituted ﬁﬁai(ﬂeaeMt%Qﬁfﬂi@généﬂﬂérhﬁﬂag(lZUp consi sting of
S, N and/or O or phenyl, each of which is optionally
substituted up to 3 times identigally R? or differently
by am no, nercaptyl, hydroxyl, fo I ar boxyl , straight-

chain or branched acyl, alkylthijo, palkyl oxyacyl, . al koxy or

al koxycar bonyl each having up to 6Ngar atons, ni %@I\
trifluoronethyl, azido, hal ogen, pheﬁ'y 0‘7: strai ght-chain or

al kyl having up to 6 carbon atoms, weHgh—fror its part .c

by hydroxyl, carboxyl, straight- chain or branched acyl, Tm #ﬂ” ”m””"l
alkoxycarbonyl each having up to 5 carbon atons,

and/or is substitut@owhi¢ha group of the formula -(CO[err]- NR[err]R[err],

20 I n which d denot es a nunber
0 or 1, R16 and R17 are identical or different and
denote hydrogen, phﬁnyl reBx%se nfs a%ﬁtu?a&er@&ggrtom% c 5” -memaberede ﬁleterocycle having

5 ' upto 3 heteroatoms from the group consisting of S, N and/or O, which

can be bonded via a nitrogen atom and which is optionally substituted
up to 3 times identically or differently by amino, azido, formyl,
mercaptyl, carboxyl, hydroxyl, straight-chain or branched acyl, alkoxy,
alkylthio or alkoxycarbonyl each having up to 6 carbon atoms, nitro,

10 ~ cyano, halogen, pheny! or straight-chain or branched alkyl having up to
6 carbon atoms, which for its part can be substituted by hydroxyl,
amino, azido, carboxyl, straight-chain or branched acyl, alkoxy,
alkoxycarbonyl! or acylamino each having up to 5 carbon atoms or by a
radical of the formula -OR,

15 in which

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

atoms or a group of the formula -SiR’R°R’,
in which

R’ R® and R’ are identical or different and denote aryl having 6

20 _ to 10 carbon atoms or alkyl having up to 6 carbon atoms,



al kyl or acyl each having up to 5 carbon atons,

-7 76 - and their isoneric forns and salts. 2.
Compounds of the general forrmula (I) according to Claim1l1, in which

" Rlerr] represents pyrimdinyl, pyridazinyl, pyridyl, pyrazinyl,

t et rahydropyranyl, tetrahydrofuranyl, pyrrolyl, furyl, thienyl, imdazolyl,
5 oxazol yl , thiazolyl 1,273~ trlazolyl pyrazol yl ,

oxadi azol yl, thiadiazolyl, |soxazolyl' |soth|azolyl
pyranyl or norpholinyl, each anfl/onfis &kbstltuted by a radical of the formuleopt i onal |y
substituted up to 3 tines identically or differently by am no,

formyl, mercaptyl, carboxyl, hydroxyl, straight-chain or branched acyl,
alkoxy, al kylthio or aIkoxycarboayL_egﬁh havi ng, lﬁbﬁ carpon atons, 10
nitro, cyano, azido, fluorine, | ori he? broni éw’d’nenﬁ or rai ght - chain
or branched al kyl having up to car bbn at.ons, mhlch forrits Part carfTbe
substituted by hydroxyl, am no, 28HH5{CHAr boxyPCRIyZrtnt - chd nogt
branched acyl, al koxy, al koxycarbonyl or acylam no each having up to

4 carbon atons or by a radi C%@f-ﬁl{’ﬁ‘dz ormula -OR[err], 15
e

I n which. *denot es straight-chain or branched
acyl having up to 4 carbon at ons,
and/or by a radical of the formula
- in which
5 a, b and b’ are identical or different and denote a number 0, 1, 2
or 3,

R® denotes hydrogen or straight-chain or branched alkyl

having up to 4 carbon atoms,
c denotes a 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 can optionally be substituted by cybloalkyl
having 3 to 8 carbon atoms or by aryl having 6 to
10 carbon atoms, _which for its part can be substituted by

15 halogen, or '
denote aryl having 6 to 10 carbon atoms, which is
optibnally substituted by halogen, or

denote cycloalkyl having 3 to 7 carboh atoms, or

| R’ and R", together with the nitrogen atom, form a 5- to 7-
20 membered saturated heterocycle which can optionally
contain a further oxygen atom or a radical -NR'), in

which

L]




[err] i n which

o a, b and b' are identical or different and
denote a number 0, 1, 2 or 3, Rl err] denot es
hydrogen or straight-chain or br anched al kyl havi ng up

to 3 carbon atons, o denotes a nunber 1 or 2 and
5 R err] and R[err] are +d@éntical or different and denote
hydr ogen or straight- _ chain or branched al kyl
having up to 9 carbon atons, whiciR'¢an denotes hydrogen, stralght-clham orbr'Tmched alkyl
optionally be substituted by cycl opropyl, . cycl obutyl, cycl openty

CSC| ohexyly cycl oheptyl or naphthyl or l}i‘l‘f@fgy!lp tQui @FPanotoms rra tadical of the
part can be substituted by fluorine or ine, or 10

denot e phenyl or naphthyl, each of whichis optionally

substituted by fluorine or chlorine, or
cycl opropyl, cyclobutyl, cyclopentyl, cycl ohd
cycl oheptyl, or Rl err]
nitrogen atom forma norpholine ring o-CH
radi cal of the formula

5 : phenyl, where the ring systems are optiohally

denot e

)] or denptesifenzyl th the

substituted by halogen,

R? and R?, including the double bond, form a 6-membered saturated or aromatic

heterbcycle having up to 3 heteroatoms from the group consisting of N,

S and/or O, which is optionally substituted up to 3 tirhes identically or

10 differently by formyl, carboXyi, hydroxyl, mercaptyl, straight-chain or
' branched acyl, alkylthio or alkoxycarbonyl each having up to 6 carbon
atoms, nitro, cyano, halogen or straight-chain or branched alkyl or

alkoxy each having up to 6 carbon atoms, which for its part can be

substituted by hydroxyl, amino, carboxyl; straight-chain or branched

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

and/or the heterocycle is optionally substituted by a group of the
formula -NR™R" or -S(0).NR’R'?, in which

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

chain or branched alkyl having up to 6 carbon atoms, or
20 R'?  denotes hydrogen and
R®  denotes formyl

¢', R” and R" have the meaning of ¢, R® and R' indicated above and

are identical to or different from these

|y LAY



[err] R'  denotes hydrogen, nmethyl or a
rradi cal of the fornula :

or denotes benzyl or phenyl, - CH2
where the ring systens are optionally substituted by 20

ftuorine or chlorine, Rlerr] and Rl err], including the
doubl e bond, forma pyridyl, pyrinmndinyl ,-h?razi nyl or

pyridazinyl ring, each of which is optionally substituted up to 3 tines

i dentical ly or differentang/dpythd betenpcycle as optionially Isybitituted by pbewryl pylich for its
- 78 - strai ght.- i n or Jbranched. .acyl , al.kylthiq or
al koxycar bonyl each haviﬂ‘?&. car’ be s'ﬁ’sétu%e%aup 0 2 4mpes 6&@‘8@%85 (hffgrﬁg{fy by
nitro, cyano, azido, flyplddes or®ylshighEchad 8brafiched alkyl or alkoxy each having up
straight-chain or branched —al kyl “or al koxy each having up to 5 carbon
.atons, which for its parte 6ceanbdmeatomissti t uted by hydroxyl, amino, 5
carboxyl, straight-chain or branched acyl, al koxy or al koxycarbonyl each
having up to 4 carbon atoms, _ and/ or the

abovenent ipned het er ocy Gnigfor! ihBYRetéroBydPtib Qo1 4aBstinktd Y a group of the
by a group of the formula -NR[_err]R[er4r]l or -S(OTerr]NRlerr]R{err], in
whi ch formula RNeCH-NRYR 'Rjimwhictar e i dentical or different
and denote hydrogen or straight- 10 chain or
branched al kyl having up to 4 carbon atons, or

Rlerr] denotes hydrogerR¥ngd R' are identical or different and denote hydrogen, phenyl or

straight-chain or branched alkyl having up to 6 carbon atoms,

A represents a 5- or 6-membered aromatic or saturated heterocycle having .

10 up to 3 heteroatoms from the group consisting of S, N and/or O or
phenyl, each of which is optionally substifuted up to 3 times identically
or differently by amino, mercaptyl, hydroxyl, formyl, carboxyl, straight-
chain or branched acyl, alkylthio, alkyloxyacyl, alkoxy or
alkoxycarbonyl each having up to 6 carbon atoms, nitro, cyano,
15 trifluoromethyl, azido, halogen, phenyl or straight-chain or branched
| alkyl having up to 6 carbon atoms, which for its part can be substituted
by hydroxyl, carboxyl, straight-chain or branched acyl, alkoxy or

alkoxycarbonyl each having up to 5 carbon atoms,

and/or is substituted by a group of the formula -(CO),-NR™*R",
20 ' in which

d "denotes a number 0 or 1,

R and R are identical or different and

denote hydrogen, phenyl, benzyl or straight-chain or branched

alkyl or acyl each having up to 5 carbon atoms,

RO N




Rl err] denotes fornyl c', Rlerr] and R err] have
the nmeaning of ¢, Rerr] and R err] indicated above and

are identical to or different fromthese 15 and/ or the
abovenentioned heterocyclic rings are optionally substituted

by phenyl, which for its part can be substituted by fluorine, chlorine,
brom ne or by straight-chain or branched aly or al koxy each having up

to 4 carbon atons ~and/ or the abovenenti oned
het erocyclic rings andeheiptisommexicl fpresibed sdltst ed 20 by a
group of the fornmula [err] I n which Rlerr] and

Rl err] denote hydrogen or straight-chain or branched al kyl havi ng

up to 4 carbom atong ds of

Pr9°. empgunds of e enerl farmiy @ sgpording e Rl ol WhGh:

t et rahydr of uranyl , phenyl mor phol i nyl, pyrim dyI

pyrazinyl yrlda2| rid I “each_of _whic
optional ly substit ed urﬁp %‘ rﬂé@"‘iﬂb@ﬁﬁ’ﬂ’calplyyldﬂ"ﬁ’lf f r¥idyly bgyrazmyl

hydr oxyl, fornyl, carbo a 1 5
al koxyacyl , al koxy or aﬁ%xﬁ r@lcr)%g? %a@ﬁaﬁg ﬂ%‘%g‘ Z&%i tﬁl%n%é rﬁllawﬂyl
fluorine, Xhlorine, br ommolyhlthlamlybﬁamb-mazol)ﬂj pyrazoipl, loxhdiazoll mlaa@hﬁolyl

chain or branched al kyl havi ug ar bon Fltom; which for its part .
can be substituted by hyiSP5%9WL isothiazolyl, pyranyl g5 mompholingl ¢3¢k efhavhich is

acyl, al koxy or al koxycagg Hi‘ll nﬁ?]/ﬁ Y Rinle? idertRh: St
and/ or by a group of the for I a - g% - ngf erlr &?el?f?, r 8if ly bylgmmo,
formyl, mercaptyl carboxyl, hydroxyl, straight-chain or branched acyl,

alkoxy, alkylthio or alkoxycarbonyl each having up to 5 carbon atoms,
10 nitro, cyano, azido, fluorine, chlorine, bromine, phenyl or straight-chain
or branched alkyl having up to 5 carbon atoms, which for its part can be
substituted by hydroxyl, amino, azido, carboxyl, straight-chain or
branched acyl, alkoxy, alkoxycarbonyl or .acylamino each having up to

4 carbon atoms or by a radical of the formula -OR?,
15 in which

R* denotes straight—chain or branched acyl having up to 4 carbon

atoms,

and/or by a radical of the formula

O ——CH, O(CH,);—CH, |
l , . \I or
OCH, - (CH,), O(CH,),'~CH, N.or®
20 -S(0)-NR°R",
in which

: A L R



.

I n which d denotes a nunber 0 or 1,
Rlerr] and Rlerr] are identical or different and
denot e hydrogen, phenyl, benzyl or straight-chain or branched 15

al kyl or acyl each having up to 4 carbon atons, and their
i'soneric forns and salts. 3. Compounds of the general formula
(1) according to Claim1l1, in which -77 - Rl err] represents

i m dazolyl, furyl, pyridyl, pyrrolyl, pyrazinyl, pyrimdyl, _

i soxazol yl, oxazol yl oratthambkb'lare jdenticdl orfdifbrenthandsdempte ® painbsr 6,URS ért 3t ed
20 up to 3 tines identically or differently by fornyl,
fluorine, chlorine, am no, nercaptyl, cyano,l"i‘z1

strai ght-chain or brancRed agag, I etraiohtochai or
al koxgcar bonyl each haviiang up tges?ygdrgg@r?ﬁ)as%rgl%t %}}alnsﬂg{agﬁlqu a]k?'l VWXP
chain or branched al kyl havitg cabowaténsar bon at ons, which for its part
can be substituted by hydroxyl, carboxyl, am no, azido, straight-chain or

25 branched acyl, al koxy, al koxycarbonyl or acyl ani ngo
each having up to : - -
3 carbon atons, ¢ denotesanunétbne(gl/lo(r’_r %}a/m% radi cal of the formula

5 R® and R are identical or different and denote hydrogen or straight-
chain or branched alkyl having up to 9 carbon atoms, which can
optionally be substituted by cyclopropyl, cyclobutyl, cyclopentyl,
cyclohexyl, cycloheptyl or naphthyl or phenyl, which for their
part can be substituted by fluorine or chlorine, or

10 . denote phenyl or naphthyl, each of which is optionally
substituted by fluorine or chlorine, or
denote cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl or
cycloheptyl, or '

R’ and R, together with the nitrogen atom, form a morpholine ring or

15 - a radical of the formula
/ / N ot s b
. -N or N N-R'" , in which
R"  denotes hydrogen, methyl or a radical of the formula

(o)
/©£ > or denotes benzyl or phenyl,
-CH 0 _
2

where the ring systems are optionally substituted by

20 fluorine or chlorine,

R? and R?, including the double bond, form a pyridyl, pyrimidinyl, pyrazinyl or
pyridazinyl ring, each of which is optionally substituted up to 3 times

identically or differently by formyl, carboxyl, hydroxyl, mercaptyl,

LTI




[err] S5 . in which a, b and b' are
i.dentical or different and denote a nunber 0, 1 or 2,

Rl err] denot es hydrogen or nethyl, | Cc denotes a
nunber 1 or 2 and Rlerr] and Rlerr] are identical or
different and denote hydrogen or straight- 10 - chain

or branched alkyl having up to 9 carbon at@8s, which can
optionally be substituted by phenyl or naphthyl, or

denote phenyl or napht hydtraightehaififor bhiinched &yRplkyhthid dryalkoxycarbonyl each having
substituted by fluorine or chlorine, or ' enqt e

cycl opropyl or cycl oheptyp to earbon gtoms, nitro, cyano, azido, fjuoring, chiering gmlpe or
together with the nit rogs%%iﬁﬁ-%ﬁlinfogrﬂﬁr?chg@ raﬂ&?lo} Qﬁco&%’e%rq?lfhaving up to 5 carbon

a radical of the fornul a

Rlerr] denot es hydr ogestomseiwhidh $6r atsr pat wah bé subsithited nby chydroxyl, amino,
[err] or denotes benzyl or phenyl, where the - CH2
5 carboxyl, straight-chain or branched acyl, alkoxy or alkoxycarbonyl each

having up to 4 carbon atoms,

and/or the abovementioned heterocyclic rings are optionally substituted
by a group of the formula -NR?R" or -S(0).NR’R', in which

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

10 chain or branched alkyl having up to 4 carbon atoms, or
R>  denotes hydrogen and
R®  denotes formyl

¢, R” and R'" have the meaning of c, R’ and R' indicated above and

are identical to or different from these

15 and/or the abovementioned heterocyclic rings are optionally substituted
by phenyl, which for its part can be substituted by fluorine, chlorine,
bromine or by straight-chain or branched alkyl or alkoxy each having up

to 4 carbon atoms

and/or the abovementioned heterocyclic rings are optionally substituted

20 by a group of the formula _\==~NR"R' ; in which

R™ and R" denote hydrogen or straight-chain or branched alkyl having

up to 4 carbon atoms,
/——

I



®

- 81 - ring systens are optionally substituted
by chlorine, . Rlerr] and R err], including the double bond,
forma pyridyl, pyrazinyl, pyrimdinyl or pyri dazi nyl
ring, each of which is optionally substituted up to 3 tines

identically or differently by formyl, mercaptyl, carboxyl, hydroxyl, 5
strai ght-chain or branched acyl, al koxy, al/lRylthio or al koxycarbonyl each
having up to 4 carbon atons, nitro, cyano, fluorine, chlorine or straight-

chain or branched aAkyl represéntox yhiemyd) Ketvahgdropprangl, 3 teeahyarofafaqyl. phenyl,
which for its part can be substituted; b?/ hydr oxyl , .am no, carboxyl
'@

strai ght-chain or brancHBorPRelnyL pyripidyl, pyraginybpysidazinyhar pyadyl. pashiof yhich
up to 3 carbon atons, : : . . t. rQcy.ed i i ngs
are optionally substi tutlgdo%lynglrlf\{ ﬁgl?sntuted P t@%j(n%s 19&&%@#%@9&61%?%

or by a radical of the fhydnoxyd fohlblylCtdatboiyl, straight-chain or branched acyl, alkylthio,
- N=CH N( err])[err] and/or b)i henyl, which for its part can be '

substit ut oxyacyl, flb?xyaorraygﬂxgaqtrbgmylteﬁ@ h@ﬁ%ﬂh‘_o—@@rﬂf} Qtﬁmﬂs I
W, bGP

or pyridyl, each s”optional up
to 2 times identically ahaibidrftramched ulkyl having up to 4 carbon atombywhiok ot its part

carboxyl, straight-chain or, branched, acyl,. alkylthio, . .
al kyl oxyacyl, al koxy or %Pk%(?@ﬁp%‘?ﬁ/ Y idEoNyhy FaBOXN, stErightchaisopr branched

atons, fluorine, chlori L L 1 . | I 20
strai ght-chain or branc%’cﬁl’ gf%}l%ﬁg\l/klyr)l‘gééggoﬁ%g&c%%%ﬂ%hg?%%s%}%l aéﬁljh?’or

its part can be substituted by hydroxyl, carboxyl, straight-chain or
branched gcyl, al koxy or koxycar bonyl each having up.taq 3 carbon

atons, 10 ndlor s 038 b e Forgmne e NBIRE,  °557" 4
Process for the preparation of conpounds of the general formula (1)

accordi ng to Claim1, characterized in that, depending on the
various neani ngs of the in which het er ocycl es defined under R err] and
Rlerr], either '

d denotes a number 0 or 1,

R’ and R are identical or different and
denote hydrogen, phenyl, benzyl or straight-chain ‘or branched

15 alkyl or acyl each having up to 4 carbon atoms,
and their isomeric forms and salts.
3. Compounds of the general formula (I) according to Claim 1, in which

R! represents imidazolyl, furyl, pyridyl, pyrrolyl, pyrazinyl, pyrimidyl,

isoxazolyl, oxazolyl or thiazolyl, each of which is optionally substituted

20 up to 3 times identically or differently by formyl, fluorine, chlorine,
amino, mercaptyl, cyano, straight-chain or brénched acyl, alkylthio,

alkoxy or alkoxycarbonyl each having up to 4 carbon atoms or straight-

chain or branched alkyl having up.tb 4 carbon atoms, which for its part

can be substituted by hydroxyl, carboxyl, amino, azido, straight-chain or

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

* [ L M s *
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- 82 - [A] conpounds of the general fornula (I11)

[zerr] : I n which Rl err] has the neani ng i ndi cated
.above, 5 and D represents radicals of the fornula
[err] i n which Rlerr] represents
Cerr]-derr]-al kyl, 10 are converted by reaction with

conpounds of the general formula (I11) [€80}

3 carbon atoms,

and/or by a radical of the formula

O ——CH, . O(CH,);—CH, _
I . . \I or
OCH,-(CH,), O(CH,), —CH, N. or®
-S(0).-NR’RY,
5 in which

a, b and b' are identical or different and denote a2 number O, 1 or 2,
R®  denotes hydrogen or methyl,
c denotes a number 1 or 2 and

R? and R'° are identical or different and denote hydrogen or straight-
10 chain or branched alkyl having up to 9 carbon atoms, which can
optionally be substituted by phenyl or naphthyl, or
denote phenyl or naphthyl, each of which is optionally
substituted by fluorine or chlorine, or

denote cyclopropyl or cycloheptyl, or

15 R? and R'°, together with the nitrogen atom, form a morpholine ring or

a radical of the formula

S /\
" N or -N N-R'' , in which
C ' ] ./

R  denotes hydrogen, methyl or a radical of the formula

o)
ﬁ > or denotes benzyl or phenyl, where the
-CH o
2 .

* c L M S *



I n which A has the nmeani ng i ndi cated above
i-n inert solvents, if appropriate in the presence of a base, into the 15
conpounds of the general formula (1V) or (IVa)

- 83 - [err] i n which A and R
have the meani ng indicated above, _ and, in the case of
t he conpounds of the general fornula (IVa)81t-hen 5 cyclized

wi th carboxylic acids, nitriles, formam des or guanidiniumsalts,

and, in the case of the conpotigsyseims &e opebsdIB substititeédeby( ¢htdrine;ycl i zed
with 1, 3-dicarbonyl derivatives, their salts, tautoners, enol ethers or

enam nes, in the presence of acids and, if appropriate, under
m crowaves, 10 R?2and R?, includingthe double bond, form a pyridyl, pyrazinyl, pyrimidinyl or

pyridazinyl ring, each of which is optionally substituted up to 3 times
identically or differently by formyl, mercaptyl, carboxyl, hydroxyl,
5 straight-chain or branched acyl, alkoxy, alkylthio or alkoxycarbonyl each
having up to 4 carbon atoms, nitro, cyano, fluorine, chlorine or straight-
chain or branched alkyl or alkoxy each having up to 3 carbon atoms,
which for its part can .be substituted by hydroxyl, amino, carboxyl,
straight-chain or branched acyl, alkoxy or alkoxycarbonyl each having

10 up to 3 carbon atoms,

and/or the heterocyclic rings are optionally substituted by amino,
N,N-dimethylamino or by a radical of the formula -NH-CHO or
-N=CH-N(CH,), and/or by phenyl, which for its part can be substituted
by a radical of the formula -O(CH,),-CH,,

15 A represents tetrahydropyranyl, phenyl, pyrimidyl, thienyl or pyridyl, each
of which is optionally substituted up to 2 times identically or differently
by formyl, carboxyl, straight-chain or branched acyl, alkylthio,
alkyloxyacyl, alkoxy or alkoxycarbonyl each having up to 3 carbon
atoms, fluorine, chlorine, bromine, nitro, cyano, trifluoromethyl or

20 straight-chain or branched alkyl having up to 3 carbon atoms, which for
its part can be substituted by hydroxyl, carboxyl, straight-chain or
branched acyl, alkoxy or alkoxycarbonyl each having up to 3 carbon

atoms,
and their isomeric forms and salts.

25 4. Process for the preparation of compounds of the general formula (I) according.

to Claim 1, characterized in that, depending on the various meanings of the

heterocycles defined under R? and R?, either T

0] llll{l LT



[ B] in the case where Rlerr] and R err] together forma pyrazine ring,.

conpounds of the general forrmula (1V) are first converted
By nitrosation into the conpounds of the general formula
(V) [err] i n which
15 A and R have the nmeaning indicated above,

in a second step, by means of a reduction, 82he conpounds of the general
- 84 - : - formula (V) [err] i n which
A and R have the mApni Rempbandsasfate gberal, formula (II)

R'-D (M)
in which
R has the meaning indicated above,
5 and
D represents radicals of the formula
.R"
)o\(cxﬂ : /?I\/CN or ,ﬁ/g\aiN
CN '
in which
R¥  represents C,-C,-alkyl,
10 are converted by reaction with compounds of the general formula (IIT)

A-CH,NH-NH, ()

in which

A has the meaning indicated above

in inert solvents, if appropriate in the presence of a base, into the

15 - compounds of the general formula (IV) or (IVa)

Y



N

are prepared 5 : and finally cyclized with 1,2-dicarbonyl

conpounds, preferably aqueous gl yoxal sol ution,
or [C] conpounds of the general formula (VI1)
CH2- A : [err] i n which
19 Alerr], Rerr] and R err] have the neani ng indi cated above,
and L represents a raggcal of the fornula
-SnRlerr]Rlerr]Rlerr], ZnRerr], iodine, brom ne or
triflate, cu,——A'n whi ch CH—A
-85 - HN_ N HN_ N

YN o  and I, \'Nl (va)

R’ NC R
in which

A and R have the meaning indicated above,

and, in the case of the compounds of the general formula (IVa), then

5 cyclized with carboxylic acids, nitriles, formamides or guanidinium salts,

and, in the case of the compounds of the general formula (IV), cyclized
with 1,3-dicarbonyl derivatives, their salts, tautomers, enol ethers or
enamines, in the presence of acids and, if appropriate, under

microwaves,
10 or
[B] in the case where R? and R® together form a pyrazine ring, compounds

of the general formula (IV) are first converted by nitrosation into the

compounds of the general formula V)

A \ .
LS "
HN ﬁ
° A N A LA
in which _
15 A and R! have the meaning indicated above,

in a second step, by means of a reduction, the compounds of the general



Rlerr], Rerr] and Rlerr] are identical or different and denote straight-
chain or branched al kyl haV| ng up to 4 carbon atons,

and Rl err] denot es hal ogen, 5
are reacted with conmpounds of the general fornula (VIII)
[err] i n which R err] has
t he neani ng i ndi cated above -84 - and 10
if L =SnRerr]Rerr]Rerr] or ZnRerr] T
represents triflate or rfallngg@l(m)pr ef erably brom ne,
and L = iodine, bromne or triflate,
T represents a radical of thegformula SnRlerr]Rlerr]Rerr], ZnRlerr] or
15 [efr] N_ _R in
H,N NH,

in which

A and R' have the meaning indicated above,

are prepared

5 and finally cyclized with 1,2-dicarbonyl compounds, preferably aqueous

glyoxal solution,

or

[C] compounds of the general formula (VI)

CH,-A
3 |
R N
L v
R? L
in which
10 | A', R? and R® have the meaning indicated above,
and

L represents a radical of the formula -SnR>R*R?, ZnR?%, jodine,

bromine or triflate,

in which

* c L M. S *



R}err], Rlerr], Rerr] and R err] have the neaning of Rerr], Rerr],

Rierr] and R err] I ndi cat ed above and
dre identical to or different from
- 86 - t hese,

Rierr] and Rlerr] are identical or different and denote hydroxyl,

aryl oxy having 6 to 10 carbon atoms or str&bght-chain or.

branched al kyl or al koxy each having up to 5 carbon 5

atoms, or together forma 5- RY, B*randbBf eate ddetsivaly ot different and denote straight-

ring, In a palladiumcatal ysedq reaction in inert solvents, if
appropriate in the presence chain or %'fmcglegé@lgtl having up to Jcarﬁon atoms,
R25 [err] 10 i n which Rl err]

denotes ((err]-Cerr])-alkyl which is optionally substituted by hal ogen,
conpounds of the general formmda (IX)

RZ  denotes halogen,

5 are reacted with compounds of the general formula (VIII)
R-T (vH)
in which

R!  has the meaning indicated above

and

10 _ if L = SnR¥R*R? '.or ZnR%
T represents triflate or halogen, preferably bromine,
aﬁd

if L = iodine, bromine or triflate,

T represents a radical of the formula SnR'R¥R?', ZnR* or
15 BR*R¥,

in which

RY, R, R?' and R% have the meaning of R'%, R®, R?! and R

indicated above and are identical to or different from

) * c L M S *




<

[err] =~ ' i n which A, R2 and R3
have t he neani ng i ndi cated above,

87 - are converted either directly by reaction with the
conpound of the ' formula (X) [err]
i h which R25 has the meani ng indi cated above, 5
in the system NaOCO CH err]/ N net hyl pyr r ot Bfi-ne into
t he conmpounds of the general fornula (la)
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 each having up to 5 carbon

5 atoms, or together form a 5- or 6-membered carbocyclic

ring,

in a palladium-catalysed reaction in inert solvents, if appropriate in the presence

of a base,

N R
y
[D] ifR'= _<o |

OH

10 in which
R¥  denotes (C,-C¢)-alkyl which is optionally substituted by halogen, |

compounds of the general formula (IX)

in which

A, R? and R® have the meaning indicated above,

* c L M S *
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-~

[-err] in which Rerr], Rerr]

and A and Rl err] have the neaning indicated above, and
tthen, by action of potassium hydroxide in methanol, the acetyl 10
group is renoved, or first, by

reaction of the conpounds of the general fornmula (1 X) with the
conpound of the fornmula (X), the conpounds8%f the general fornula

(XI) . - 88 -
[err] are converted either directly by reaction with the compound of the
formula (X)
R%
H,N X
Cl cl
in which

R¥  has the meaning indicated above,
5 in the system NaOCO-CH,/N-methylpyrrolidine

into the compounds of the general formula (Ia)

R?
3 25
R _ N R

4
‘/ N o)
A OAc
in which

R? R® and A and R® have the meaning indicated above,

and then, by action of potassium hydroxide in methanol, the acetyl

10 group is removed,
or

first, by reaction of the compounds of the general formula (IX) with the

compound of the formula (X), the compounds of the general formula

X1) :
LT



a

I n which Rlerr], Rerr], Aand Rerr] have the

meani ng i ndi cated above, are prepared,

and in a further step, by action of potassium hydroxide, the 5

hydr oxynet hyl conpounds are prepared, " and, if
appropriate, converted into the correspondi ng al koxy conpounds

by al kyl ation according to customary net ho88 - and in
the case of the groups -S(Oferr]NRerr]Rerr] and -S(O[err]NRerr]Rerr],
starting fgon1thg unsubsti tuted conpounds of the
general formula (l), first 10 R reacted wi th thionyl
chloride and in a second step w he . approer te

am nes Liale, the gghstituents

menti oned under R[err], R[errfjmu RMNerr] and or ’ A are
varied or introduced accordlng to customary nethppds, preferably

by chlorination, catalytic hydrogenation, red oxi dati on, renoval 15
of protective groups and/or nucl eophilic substitution. 5.

Medi caments conprising at | east one conpound of the general fornula (I)
according to Caim1. 6. Process for the productlon of

medi cament s, charact eri Aeavhich t hat at | east one
R?% R% A and R? have the meaning indicated above,
are prepared,

and in a further step, by action of potassium hydroxide, the

5 hydroxymethyl compounds are prepared,

and, if appropriate, converted into the corresponding alkoxy compounds

by alkylation according to customary methods,

and in the case of the groups -S(0).NR’R" and -S(O).NR°R'Y, starting
from the unsubstituted compounds of the general formula (I), first
10 reacted with thionyl chloride and in a second step with the appropriate

amines

and, if appropriate, the substituents mentioned under R!, R?, R® and/or
A are varied or introduced according to customary methods, preferably
by chlorination, catalytic hydrogenation, reduction, oxidation, removal

15 of protective groups and/or nucleophilic substitution.

5. Medicaments comprising at least one compound of the general formula (I)

according to Claim 1.

6. Process for the produbtion of medicaments, characterized in that at least one

' '||!I||IC| I AR




A

- 89 - conpound of the formula (1) according to Cdaim1l s
¢onverted into a suitable admnistration form if appropriate.
using customary auxiliaries and additives. 7. Medi canment s

conprising at |east one conpound of the general formula (I)
according to Claim1l in conbination with organic nitrates or NO donors.

5 8. Medi cament s conprising at | east8®Re conpound of the general
formula (1) - according to Claim11 in conbination wi th conmpounds
which inhibit the compound of the fdﬁguladh)téc@ﬁrdﬁfg ®YClairg 10l DoAGeridd into a suitable
nmonophosphate (cGW Use of conpounds of the general fornula
(1) according to Clagmlftrthntfﬁgn, if appropriate using n§tamary gupiliariesanshadsitivesf or
the treatnment of cardiovascul ar di sorders. 10 10. Use of conpounds of
the general formula (1) according to daim1l in the production

of nedi cament §. f or Médicdments eemprisinig tan rieas ehgh@Impoudd ST @e' genefll formula (1)

| schaem as.
according to Claim 1 in combination with organic nitrates or NO donors.

5 8. Medicaments comprising at least one compound of the general formula (I)
according to Claim 1 in combination with compounds which inhibit the

degradation of cyclic gu'anosine monophosphate (cGMP).

9. Use of compounds of the general formula (I) according to Claim 1 in the

production of medicaments for the treatment of cardiovascular disorders.

10 10.  Use of compounds of the general formula (I) according to Claim 1 in the
production of medicaments for the treatment of thromboembolic disorders and

ischaemias.

VAR W



