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PCT/ EP97/ 05381 USE OF 1- BENZYL- 3- ( SUBSTI TUTED HETARYL) - FUSED
PYRAZOLE DERI VATI VES FOR THE TREATMENT OF SPECI FI C DI SORDERS OF THE
CARDI OVASCULAR SYSTEM AND OF THE CENTRAL NERVOUS SYSTEM The present
i nvention rel 3Q@98(1622he new use of 1-benzyl-3-(substituted RETARN7I0OS5B8Eed
5 pyrazol e derivatives, sone of which are known, as nedicanents, and to
new active USE c @pHounBENAYL Pa(SUBSTIAUTED t HEETARYE.)d3JSERB odPYRIAAQLE i f

appr opr i at o | PERGVATIRESCROR: e FREAMERY OF SHRRUER; TSoRDRIRL O A '
degr adat i on ot:t,)ﬂ@iBVAsc LAR k}(f*rguse pyrazgl@'@gﬁ'i*ﬁm NERVQUS SYSTEM.

1- benzyl - 3- (substituted etary erivatives 1
stinmul ated pl atel et aggregatlon invitro (cf. EP-667 345 Al; C.-C. W et

al., Br. . Phar.maco) 6: 1973 Bl ood
1994; 84: 4228he present. invention fé‘at% t°1]EF Bew s of é?b?aayllgﬁsystwed %?@éyl) -fused 7) .
It has now Sugﬁfak&b 3livathRs nsofnwefiwthmtm% BB0AY bs Indand h% st Hﬂ@% new. active
het aryl ) -fused” pyrazole derivatives of the general fornula ? 1)

[err] compdifnds, inpaticilah to their use afyaspdilators, if approppate srecdmsbihgtibnogithn,

hal ogen, hyar 85 alnic nitra (sara;\ b?([)ec{on]orsaémkcy if apprC];J[neartc;-:r nc m[)rn]atlgrll I‘<)v1é1ycompounds
which inhibit the degradation of cGMP.
It is already known that 1-benzyl-3-(substituted hetaryl)-fused pyrazole derivatives
10 inhibit stimulated platelet aggregation in vitro (cf. EP-667 345 Al; C.-C. Wu et al., Br.
J. Pharmacol. 1995; 116: 1973 - 1978; F.-N. Ko et al., Blood 1994; 84: 4226 - 4233;
S.-U. Yu et al., Blood 1996, 87: 3758 - 3767).

It has now surprisingly been found that 1-benzyl-3-(substituted hetaryl)-fused pyrazole

derivatives of the general formula (I)

) \S ;
NO AR @

15 in which
R! represents hydrogen, halogen, hydroxyl or C,-C;-alkyl or C,-C;-alkoxy,

R? represents a radical of the formula



Rerr] represents a radical of the fornula
-2-

[err] or [err]
in which Rl err] denot es hydrogen, hal ogen, carboxyl,
Cerr]-Cerr]-alkyl, Cerr]-Clerr]-al koxy carbonyl or a
radical of the fornula -CHerr]-OR err], 5 in which
R err] denot es hydrogen or C[err]-C[err%-aI kyl , Rlerr] and R err]

together forma radical of the fornula

N
|
H
RS
in which

R’ denotes hydrogen, halogen, carboxyl, C,-C,-alkyl, C,-C,-alkoxy carbonyl

or a radical of the formula -CH,-OR®,
5 in which
R® denotes hydrogen or C,-C,-alkyl,

R? and R* together form a radical of the formula

~
or R’
P

in which



[err] - or [err] in which

- 3- R err] denot es hydrogen, hal ogen, hydroxyl,
Cerr]-Cerr]-alkyl or (Jerr]-Cerr]-al koxy, ~and their isoneric
forms and salts, besi des their weak antiaggregatory properties
exhi bit a marked vasodilatory action, in particular a | owering of

bl ood pressure. They are thus suitable for_the treatnent of 5 specific
di sorders of the cardi ovascul ar system i'n3[5articul ar for the treatnent of
various fornms of aﬁgi na, ectori ocardial infarct, of cardiac

i nsuf ficiency, of ngLEsely %BLP%%%‘; hydroxkle Carta-2y1 105 SarteHXdn.

The conpounds of the general fornula (I) according to the invention can
al so be present in the formof their salts. In general, salts with
organi ¢ or i nendtwircistrastsfayms b@d saltgci ds nmay be nmentioned here.

besides their weak antiaggregatory properties exhibit a marked vasodilatory action, in
particular a lowering of blood pressure. They are thus suitable for the treatment of
S specific disorders of the cardiovascular system, in particular for the treatment of
various forms of angina pectoris, of myocardial infarct, of cardiac insufficiency, of

arteriosclerosis, stroke and of hypertension.

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

10 acids may be mentioned here.

In the context of the present invention, physiologically acceptable salts are preferred.
Physiologically acceptable salts can be 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,
15 phosphoric acid, methanesulphonic acid, ethanesulphonic acid, toluenesulphonic acid,
benzenesulphonic acid, naphthalenedisulphonic acid, acetic acid, propionic acid, lactic

acid, tartaric acid, citric acid, fumaric acid, maleic acid or benzoic acid.

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

dimethylaminoethanol, arginine, lysine or ethylenediamine.

In the context of the invention, C;-C,-alkyl represents a straight-chain or branched
25 hydrocarbon radical having 1 to 3 carbon atoms. Examples which may be mentioned

are: methyl, ethyl, propy! and isopropyl.



In the context of the present invention, physiologically acceptable salts

are preferred. Physi ol ogi cal |y acceptable salts can be salts of the
substances according to the invention with mneral acids, carboxylic
acids or sul phonic acids. Particularly preferred salts are, for

exanpl e, those with hydrochloric acid, hydrobrom c acid, sul phuric acid, 15
phosphoric acid, nethanesul phonic acid, ethanesul phonic acid,

t ol uenesul phoni ¢ aci d, benzenesul phdri ¢ aci d, napht hal enedi sul phoni c
acid, acetic acid, propignic acid, lactic acid, tartaric acid,
citric acid, fltRg Fentextief thedmvention, ¢ qCorlkpbh Fepresehs; &istraight-chain or branched
Physi ol ogi cal | : C i .S : L I of
t he cortksRF GEREANFIRC G S Ebon HHles BrnpE Mot o BEORLHR o
car boxyl gr oumetiRaqyt ethokprprgpcdy and ipoprdbpoxyed salts are, for exanple,

sodi um potassium magnesi umor calciumsalts, and al so ammoni um
salts which are derived from ammonia, or organic am nes such as, for
exanpl e, ethykam |+ toi | @&me Iye rd ] ~hai

G oyl ohexyl g rnd Conke of the i Eh{d, S ArarBbn it deplenity s A chain or

et hyl enedi5am reanched alkoxycatbonylhmdicahiaviig bto B leerbon\aeorhs. Bxamples which may be

Cerr]-(err]-alkyl represents a straight-chain or branched 25

hydr ocar bon r &fintiqPehavithy 1mFtB°’3V‘@ét?%E af }’c%&%ﬁ;i e PIRPYG25RAYY e and
ment i oned : , |, ethyl, propyl and isopropyl.

-4- 1sopré}fo§yed¥€6x@¥. In the context of the invention,
Cerr]-Cerr]-al koxy represents a straight-chain or branched

al koxy radi cal_ havi 1 to 3 carpon at ) | es whi ch, may be nenti oned
are: ) Preferably, compoundseat ﬁ&g?ne&ﬁ ﬁsw% gﬁ%ﬁwg}m&ﬁa the B%(F%‘Hky.

In the context of the invention, C[err]-Cerr]-al koxycarbonyl represents a
strai ght-chain or 5 branched al koxycar bonyl radica
having 1 to 3isahicn at ons. Exanpl es which nmay be

mentioned are: methoxycarbonyl, ethoxycarbonyl, propoxycarbonyl and

i sopr opoxycar bonyl . Preferably, conpounds of the

\!/Jme_neLm fir mulggt (1 representsiydgoden, A ire) ¥BIBEhOT,-C,-alkyl or C,-C,-alkoxy, in
ic

R? represents a radical of the formula

P s f s

Rs

in which

R’ denotes hydrogen, chlorine, carboxyl, C,-C,-alkyl, C,-C,-alkoxycarbonyl or
a radical of the formula -CH,-OR®,

15 in which

RS denotes hydrogen or methyl,

R’ and R* together form a radical of the formula



10 Rerr] represents hydrogen, fluorine, chlorine, CJerr]-Cerr]-alkyl

or Cferr]-(err]-al koxy, R err] represents a
radical of the formula [err] i n which
Rl err] denotes hydrogen, chlorine, carboxyl, Cerr]-Cerr]-alkyl,
Cerr]-Cerr]-al koxycarbonyl or a radi cal
of the formula -CH err]-ORerr], 15 I n

whi ch ‘ﬁ[‘err] denot es hydrogen or
nmet hyl , Rlerr] and Rl err] together forma radical
of the formula - 5-

[err] X

_ o] R 7 ’ /\__L_ r’
l! _]/ or 2
in which
R’ denotes hydrogen, fluorine, chlorine, C,-C,-alkyl or C,-C,-alkoxy,
and their isomeric forms and salts,
are used for the treatment of specific cardiovascular disorders.

5 Particularly preferably, compounds of the general formula (I) according to the invention

in which
R! represents hydrogen, fluorine, chlorine or methoxy,
R? represents a radical of the formula
s R o_ _R
(Y - LT
in which
10 R’ denotes hydrogen, C,-C,-alkyl or a radical of the formula -CH,-OR®,
in which

R® denotes hydrogen or methyl,



i n which Rl err] denotes hydrogen, fluorine, chlorine,

Cerr]-Cerr]-alkyl or (Jerr]-(err]-al koxy, and their isoneric
forms and salts, are used for the treatnment of specific

car di ovascul ar di sorders. 5 Particul arly preferably, conpounds of the
general formula (lI) according to the invention in which R
represents hydrogen, fluorine, chlorine or nethoxy, R2 represents
a radical of the formula [err] -6- i n which 10

Rl err] denotes ,hydrq % Cerr]-Cerr]-alkyl or a radical of the formula
-CH err]-OR[ e ]and R*together form a radicahpf {he &rmula Rlerr]
denot es hydrogen or nethyl,

N 7
R

=

in which
R’ denotes hydrogen, chlorine, fluorine, methyl or methoxy,
and their isomeric forms and salts,
5 are used for the treatment of specific cardiovascular disorders.

The invention additionally relates to new substances which are listed in the following

table:



-6- ~ Rlerr] and Rerr] together forma radical of the fornula [err]

in which R err] denotes hydrogen, chlorine, fluorine, nethyl or
nmet hoxy, and their isoneric fornms and salts, 5 are used for the
treatment of specific cardiovascul ar disorders. The invention

additionally relates to new substances which are listed in the follow ng
tabl e: Tabl e: 7

Table:
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OH
07N
N
N D N\
OCH,
||
N_N/ \O

CH
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- 10 - [err] The known and new conmpounds of the general

formula (1) according to the invention can be prepared by customary
nmet heds, e.g. according to EP-667 345 Al. Mor eover, the invention
preferably al so includes the conbination of the conpounds of t he
general fornmula (1) according to the invention and of the new substances
wth 5 organic nitrates and NO donors. Organic nitrates and NO
donors in the context of the invention are”i'n general subst ances

whi ch display their therapeutic action via the rel ease of NO or NO speci es.
Sodi um nitroprusside (SNP), nitroglycerine, isosorbide dinitrate,

i sosor bi de nononi trate, nol si domgne and SIN- 1 and sim | ar substances
are preferred. 10 The invention addNtionally includes the conbination
Wi th conpounds which inhibit the ‘ adati on of cyclic guanosine
nonophosphate (cGW). These“are in part i nhibitors of the

phosphodi esterases 1, 2 and 57=gnencl| at/ure ing to Beavo and

Rei f snyder (1990) TIPS 11 pp. C—My pean ‘ ese inhibitors, the
action of the conpounds ¢or dbng tN the i@ven hon is potentiated and
t he desired pharnacol ogi cal 15 effect is increased: The new and
known conpounds of the general formula (1) to be used according to the

i nvention exhibit an unforeseeabl e, val uabl e spectrum of pharmacol ogi cal
action. They i nduce, for exanple, a vasorelaxation and |ead to a

| owering of blood pressure and increase in the coronary bl ood flow.

CH
N o ?
I\

N
7 s
OH
F
pu iy
.N o



- 11 - They are thus suitable for use in the treatnment of specific

di sorders of the cardi ovascul ar system such as, for exanple, the
various forms of angina pectoris, of nyocardi al infarct, of cardiac
insufficiency, of arteriosclerosis, stroke and of hypert ensi on. 5
To determ ne the cardiovascul ar action, the follow ng investigations were
carried out: inin vitro investigatigns on cells of vascular origin,
the influence on guanyl ate cycl ase- - ‘dependent cGWP formati on was
tested with and wi thout NO donors. The vasor el axant action was
determ ned on rabbit aorta rings precontracted with phenyl ephrine. The
hypot ensi ve action was investigated in anagsthetized rats. 10

n primary endothelial cells
m pig aortas by treatnment with

Stinmul ati on of sol uble guanyl ate cycla
Primary endothelial cells were isolat
col | agenase soln. The cells wer ured in culture nedium
until confluence was achi eved. i estigations, the cells
wer e passaged, inoculated into cell s r&’/e Pt & and subcul tured
until confluence was achi eved. go sifinmulate the endothelial guanylate 15
cycl ase, the culture nedi um was @ ted and the @8l 1s were washed once
wth Ri nger's sol uti on ang bated in stimulation buffer with or
wi t hout NO donor (sodi um n gprusside, SNP, 1 [err]M. Follow ng
this, the test substances (final concentration 1 [err]M were then
pi petted onto the cells. After the end of the incubation time of 10
m nutes, the Bbékeowsahdmnewrcompouadypof the generalformelac®) dcsordingtd the éaveation

r ggl[ gir HTSH(Z)P o@‘ﬂ:é‘f pgfpareg%y custo-lr;lrll?y Imrclatthr %(s: eeI lguzllc%cr)rdmg to %%6& @39 Al. gterm ned

- 12 - Table A

Moreover, the invention preferably also includes the combination of the compounds of
the general formula (I) according to the invention and of the new substances with

5 organic nitrates and NO donors.

Organic nitrates and NO donors in the context of the invention are in general
substances which display their therapeutic action via the release of NO or NO species.
Sodium nitroprusside (SNP), nitroglycerine, isosorbide dinitrate, isosorbide mononitrate,

molsidomine and SIN-1 and similar substances are preferred.

10 The invention additionally includes the combination with compounds which inhibit the
degradation of cyclic guanosine monophosphate (cGMP). These are in particular
inhibitors of the phosphodiesterases 1, 2 and 5; nomenclature according to Beavo and
Reifsnyder (1990) TIPS 11 pp. 150-155. By means of these inhibitors, the action of the
compounds according to the invention is potentiated and the desired pharmacological

15 effect is increased.

The new and known compounds of the general formula (I) to be used according to the
invention exhibit an unforeseeable, valuable spectrum of pharmacological action. They
induce, for example, a vasorelaxation and lead to a lowering of blood pressure and

increase in the coronary blood flow.



Ex. No. % cGWP i ncrease ( NOSYNTH)

1 >1000 2
72 .5 3 250
4 413 7
734 8 28
10 238 10 11
14 14 (YC 1) - 11 - > 906
EP 667 345 Al Vasor.el axant action in vitro

wi d
rings of an i SeYataEd Pubhuitabler of Hsce 1| @Ee&fe?tﬁﬁpblftfuél’qciﬂ%rf’d@ﬁdeés " of thee
pretension 15 ardlb sgulﬁr ?yséé[?ﬁ gﬁ&l qutfgrs ef lé“ mkmrlﬁﬁé%ﬁfé@l"g%?ctorls, of

Kr ebs- Hensel e t SOl UL 10 rature o

contractil e fmyoerdial dnfakdtf icfd caﬂchcdlug;uffadxemyd ofantteriesciztabty] stroke and of
parallel on a linear recorder. To generate a contraction, phenylephrine is
added to the Bypertensigh-n cunul atively in increasing concentration.

After several control cycles, the substance to be investigated is

i nvestigated in each 20 further passage in increasing dose in each case
and [l acuha] Ts delrmimeahe vartliovadealar action, hiss fijllowddg trivestigationsawtieanarréhowy ed

In the |last previous, passage. Fromthis, the ncentratio
cal cul at ed whildR Vit E%&%g?liﬁ aneedls gt vascplgp origing e | igffu qﬂﬁ%ore:gmwgate xolase-

dependent cGMP formation was tested with and without NO donors. The vasorelaxant
action was determined on rabbit aorta rings precontracted with phenylephrine. The

hypotensive action was investigated in anaesthetized rats.

10 Stimulation of soluble guanylate cyclase in primary endothelial cells

Primary endothelial cells were isolated from pig aortas by treatment with collagenase
soln. The cells were then cultured in culture medium until confluence was achieved.
For the investigations, the cells were passaged, inoculated into cell culture plates and
subcultured until confluence was achieved. To stimulate the endothelial guanylate
15 cyclase, the culture medium was aspirated and the cells were washed once with
Ringer's solution and incubated in stimulation buffer with or without NO donor
(sodium nitroprusside, SNP, 1 uM). Following this, the test substances (final
concentration 1 pM) were then pipetted onto the cells. After the end of the incubation
time of 10 minutes, the buffer solution was aspirated and the cells were lysed at -20°C

20 for 16 hours. The intracellular cGMP was then determined radioimmunologically.



- 13 - by 50% (1 C[err]). The standard adm nistration volunme is 5
[err]]. Table B Ex. No.

Aorta IC 50 ([err]M 1
4.1 5 3 16
4 9.2 14
(YC 1) 1 10 EP 667 345
A Bl ood pressure neasurenents on Zhaest heti zed rats 10 Mal e
Wstar rats having a body weight of 300 - 350 g are anaesthetized with
t hi opent al ei“"—HA(A.LOO ng/ kg i.p.). After tracheotony, a catheter is
inserted in the fenoral artery for bl ood pressure neasurenent. The
substances to be tested are admnistered orally in vari ous doses as a
suspension in }3’ S€ sol utl y ns 3 upe. C
15 Ex. No| Ex. No. Dose Vax. | s6MB ircsease SNBSIYNEERE: Ti[ e
1 Ho— e A raHg 66—
30 ng/ kg -18frim Hg 60 mn >1000
2 72
5 3 250
|[ 4 a13
|| 7 734
8 28
10 238
10 11 14
14 (YC-1) > 906
EP 667 345 Al

Yasorelaxant action in vitro

1.5 mm wide rings of an isolated rabbit aorta are placed individually under a pretension
15 into 5 ml organ baths containing carbogen-aerated Krebs-Henseleit solution at a
temperature of 37°C. The contractile force is amplified and digitalized, and recorded in
parallel on a linear recorder. To generate a contraction, phenylephrine is added to the

bath cumulatively in increasing concentration.

After several control cycles, the substance to be investigated is investigated in each
20 further passage in increasing dose in each case and [lacuna] is compared with the
height of the contraction achieved in the last previous passage. From this, the

concentration is calculated which is necessary to reduce the height of the control value



14 (YC 1)

EP 667 345 Al
- 14_

active compou
system whi ch
particul ar, t
deficits, for
treatment 5
treat ment of
tension and d
di sorders cau
regul ati on of
addi ctive dru
are al so suit
are thus effe
al so suitable
infarcts (cer
crani o-cer ebr
i kewi se be e
present iRven
non-t oxi c;

nor e conpounds

nore active c
the productio
optionally al
of the exci pi
conmpounds sho
preparations

10

15

10 nmg/ kg -10 nm Hg 60 mn

30 ng/ kg -18 nm Hg 60 mn
The conpounds described in the present invention are al so
nds for the control of illnesses in the central nervous
are characterized by disorders of the NO cGW system In

hey are suitable for the eIingﬂation of cognitive

t he i nprovenent of |earning ahd nenory disorders and for the
f heijrer' s disease. They are also suitable for the

(?V?gjgﬂ@(‘éo)oiggtsﬂéndaré admyys{ratign Vﬁ&%ﬁg%st em such as anxiety,

epressi ve states, sexual dysfunctions and sl eep

sed by the central nervous system and for the

I | ogi cal disorders in food, sem -|luxury food and

g i nt ake. 10 Furt hernore, these active conpounds

able for the regulation of the cerebral circul ation and

FEve—agerEs— FF—tHe—cortror—gt—nrgrarne- Tﬂ

|fEx:Ndua prophyl axi s and contfol of thgoggaCs0a@M) cerebr

phral apoplexy) such as stroké, cerebral ischaem as and of

I trauma. The conpoundls according tg,the inventionjcan
| oyed for the 15 control |of states of pain. The

1,0n 1 ncl udes pharmaceutrT cal prepar ati ons Wil cIT,  Desrdes
ﬂ3 i nert pharmaceutically suitabl e excipieﬁ@s, contain ong¢ or
1 accortig t-o—the—+vefit } } or
brfpounds according to the invention, @@d processes fqr

i of these preparations 20 The active conpound(s) ca
fa4byqiesent in mcroencapsullated formin g one or re
ent s | ndi cat ed above. The therapeutically active

lEP 667 p¢®dent in ti oned phar maceut i cal

. ncont rat | tely 0 1 to 99 5 preferg

Blood pressure measurements on 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 as a suspension in Tylose solution by means of stomach tube.

Table C
Ex. No. Dose Max. blood pressure decrease Time
1 10 mg/kg | -14 mm Hg 60 min
| 30 mg/kg | -18 mm Hg 60 min
14 (YC-1) 10 mg/kg | -10 mm Hg 60 min
EP 667 345 Al | 30 mg/kg | -18 mm Hg 60 min




of approximately 0.5 to 95% by wei ght of the total m xture. 25 Apar t
fromthe conpounds according to the invention, the pharmaceuti cal
preparations nmenti oned above can al so contain further pharmaceuti cal
active conpounds. -
15 - In general, it has proved advantageous both in human and in
veterinary nedicine to adm ni ster th actlve conpound(s) according to
the invention in total anmounts of grOX|nater 0.5to apprOX|nater

500, preferab to 100, [ kg .of bod every 24 hour
2pp opr at e le AEPRFH SeSaied i s pig wdﬁ‘%mla%g&salsq GetensuRRPip g forghe
desi red 1 esul bonughas kit i Ble 581 GAMR! e IGHRA ok En AT hsorders

according to I nvention pre 'y I'n amounts approxinately
t o appr oxi nat of the ND/cGiMBP systent Uh particular, theyt ave Sdifabigfok theadlininatyorvaficgpitive

5 wor cben SRS eSA R i s RS bt nd e ctmen
5 of Alzheimer's disease. They are also suitable for the treatment of disorders of the

central nervous system such as anxiety, tension and depressive states, sexual

dysfunctions and sleep disorders caused by the central nervous system, and for the

regulation of pathological disorders in food, semi-luxury food and addictive drug

intake.

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

circulation and are thus effective agents for the control of migraine.

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

15 control of states of pain.

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

invention, and processes for the production of these preparations.

20 The active compound(s) can optionally also be present in microencapsulated form in

one or more of the excipients indicated above.

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

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

25 Apart from the compounds according to the invention, the pharmaceutical preparations

mentioned above can also contain further pharmaceutical active compounds.



[erf] ) 0.8 g (2.5 nmol ) of
1- (2-fl uorobenzyl)-3-(5-fornyl-2-furanyl)-indazole is suspended in 5 40
m of propanol and 0.8 g of NaBH4 is added slowy at O[err]C After

stirring at room tenmperature for 1 hour, the clear solution is added
to water, the mxture is extracted with ethyl acetate, the organic
phase is dried with sodi um sul phate and evaporated in vacuo, and the

residue is chromatographed on silica gel using toluene (T) ethyl acetate
(E) m xtures 33 el ue 77(V%of theorayézi .of cr%ﬁt als. are

t., 10 20
obt ai ned. n gen?\?f’g.“ E‘?‘FBPEP?’%E‘%V&“WE?? Pt 1P jhpman 0 VRS BegCE P,
tol uene/ et hyl Jggfiidke the ddtiveOectRpound(s) accdidmgtAtR! R¥ehtion #Ph&8 dmodnidt 3
wer e prepared anal pgouslgl:
- 17 - Tabl e approximately 0.5 to approximately 500, preferably 5 to 100, mg/kg of body weight
every 24 hours, if appropriate in the form of several individual doses, to achieve the
5 desired results. An individual dose contains the active compound(s) according to the
invention preferably in amounts of approximately 1 to approximately 80, in particular

3 to 30, mg/kg of body weight.



Ex. No. Structure M p.

[err] [err]C 2 [err]
95 3 [err]
82 [err] Melting point

-16 -

Preparation Examples

Example 1

1-(2-Fluorobenzyl)-3-(5-hydroxymethylfuran-2-yl)-indazole

0.8 g (2.5 mmol) of 1-(2-fluorobenzyl)-3-(5-formyl-2-furanyl)-indazole is suspended in
5 40 ml of propanol and 0.8 g of NaBH4 is added slowly at 0°C. After stirring at room
temperature for 1 hour, the clear solution is added to water, the mixture is extracted
with ethyl acetate, the organic phase is dried with sodium sulphate and evaporated in
vacuo, and the residue is chromatographed on silica gel using toluene (T) ethyl acetate

(E) mixtures as eluent.

10 620 mg (77% of theory) of crystals are obtained.

M.p. (melting point): 83°C

R; (SiO,, toluene/ethyl acetate 2:1): 0.50

The examples in Tables 1, 2 and 3 were prepared analogously:



- 18 -° Table 2 [err] Ex.
Rl err] Rlerr] Yield (% of theory)R err] No.
Mp. [err]C 4 [err] H 43
0. 50 112 (TEA
| 1) 5 [err] H 50
109 6 [err] 17 H 6 7
F F 65 8 ~ 7 Jerr] F
IA—:O o Table 1 95 9 [err]
Ex. No. Structure Mp. D o
2 95
OCH,
3 F 82
o~
N /)
OH

D Melting point




Yield (% of

- 19 -- Table 3 Ex. No. Structure
theory)R err] Mp. [err]C 10 [err]
92 - 0. 40 63
1) 11 [err] 12 [err]
89 0. 33 136
(H EA1: 1) 13 [err] _18 83
0.44 )
Table 2
Rl
R—N, 2 »
Q
OH
“wt
Ex.
o RS R® Yield (% of theory) R,
Mp.°C -
I 4 F H 43 0.50
112 (TEALID)
CH,
] OMe H 50
109
-CH,
[ ci H 6
=
7 F F 65
e
8 CH,0 F 40 j#
95
CH,
9 cl F 9
CH,
IA“ IR MR
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141 (H EA 1:) (H = hexane)
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Mp. [err]C 14 [err] 112
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Pat ent C ai ns 1. Use of 1-benzyl-3-(substituted hetaryl)-fused
pyrazol e derivatives of the general formula (1)

[err] I n which 5 Rlerr] represents

hydr ogen, hal ogen, hydroxyl or C[err]-C[errO]-aI kyl or (Jerr]-(err]-al koxy,
Rlerr] represents a radical of the f or mul-a20 -

err

[ ] Table 3 (continuation)

Ex. No. Structure Yield (% of theory) g
M.p.°C
\ .
14 \ 112
0] OH
N N

YC-1 (EP 667345A1)




I n whitch Rl err] denotes hydrogen, hal ogen, carboxyl,
Cerr]-Cerr]-alkyl, Cerr]-Cerr]-al koxy 10
carbonyl or a radical of the fornmula -CH err]-ORlerr],

- 22 - i n which
Rl err] denot ¥098k6233n or C[err]-Cerr]-al kyl, PCT/ER95/05B8ANd
Rl err] together forma radical of thefornﬁla [err]
or [err] et
Patent Claims
1. Use of 1-benzyl-3-(substituted hetaryl)-fused pyrazole derivatives of the general
formula (I)
Rz R3 ‘\‘
/ '
N \ R ./ 1 M

in which
5 R' represents hydrogen, halogen, hydroxyl or C,-C;-alkyl or C,-C;-alkoxy,

R? represents a radical of the formula

ﬂ 5 0 R® s R®
N |
r |
H 1

RS

in which

R’ denotes hydrogen, halogen, carboxyl, C,-C,-alkyl, C,-C,-alkoxy
10 carbonyl or a radical of the formula -CH,-ORS,

* [ L M S *



5 : in which R err] denot es hydrogen,

hal ogen, hydroxyl, Cerr]-Cerr]-alkyl or (Jerr]-Clerr]-

al koxy, and their isoneric fornms and salts,

for the production of nedicanents for the treatnment of specific disorders
of the 10 cardi ovascul ar system 2. Use of the
conpounds of the general formula (1) according to Caim1l for the
production of nedicanents for the control- - hypert ensi on. 3.

Medi canment s cont ai ni ng conpounds_of the general fornmula (1) according to
Claim1 in conbination with & §&hc nitrates and NO donors.

- 23 - 4, Use of conpounds of the general formula (1) according
to Cdaiml in conmbination with organic nitrates and NO donors
for the production of R® denotéElydz6gBaNdrSC fOl-alkpe treat ment of

cardi ovascul ar di sorders. 5. Use of conpounds of the general
formula (1) according to daimlin 5 conbi nati on wth conpounds
whi ch inhibit the t.] f r producti on of
medi canents for thget%gg?r%%{ahégffoggrxp %%gls%ffjtpgfo usl%r ders. 6.

Novel compounds fromthe group consisting of 1

-(2-fluorobenzyl)-3-(5- h.y_dﬁciyrret hyl f uran- 2-yl ) -i ndazol e,
7
~N \ R7 /O R s

SN S o

H

N
or R’
>
5 in which
R, denotes hydrogen, halogen, hydroxyl, C,-C;-alkyl or C,-C,-
alkoxy,

and their isomeric forms and salts,

for the production of medicaments for the treatment of specific disorders of the

10 cardiovascular system.

2. Use of the compounds of the general formula (I) according to Claim 1 for the

production of medicaments for the control of hypertension.

3. Medicaments containing compounds of the general formula (I} according to

Claim 1 in combination with organic nitrates and NO donors.

* ¢ L M S *



(4-11uorobenzyl)-3-(5-hydroxynet hyl furan-2-yl)-i ndazol e, 10

1 -

3- (5-hydroxynet hyl furan-2-yl)- 1 -(3-nmethoxybenzyl)-indazol e,

1- (3-fluorobenzyl) - 3-(5-hydroxynet hyl furan-2-yl)-indazol e,

3- (5-hydroxynet hyl furan-2-yl)- 1 -(2-nethoxybenzyl)-indazol e,

1 -(3-ch|orobenzy|) 3- (5- hydr oxynet hyl furan-2-yl)-indazol e,

6-fl uor o- -(2-fluorobenzyl)-3-(5- hydroxyﬂpthylfuran 2-yl)-indazole, 15

6-fl uor o- 3- (5 hydr oxynet hyl furan- 2-yl) - (3 met hoxybenzyl ) -i ndazol e,

i f)gnggl or ob%nzyl %(]Jny ur;cﬁm%og’qcﬁé Ea‘gégé( era hf\é)rmulraari) acyco)ldmgndt%1 85au‘nl in

- benzyl - 3- (5- hydr oxy#Binambh hWi@lEIQ)r anit ) nifrA€aZAKENO donors for the production of

4-fl uoro-1- (2 f 1 uor obenzyl ) - ydr oxynet hyl furan-2-yl)-indazol e and 20
5-fluoro- 1 -(2-fl mﬂdma@mwfpr Qwastanymtcs»f 1¢Masgularadisqrders) - i ndazol e.

7. Nbdlcanents cont ai ning a conpound according to C aim 6. 8.

Use of conpounds of the general fornula (I), as defined in Claim1, for the

production of 5a nmedjseaskrbmpdiindshef tmeagdmm Rkm@lias o) dficordig ttBeCkemt I ah
nervous system 25 Use according to Claim8 for
the treat fent of cé&pmbingtion withy Q,qngpounds which inhibit the degradation of cGMP, for the

production of medicaments for the treatment of cardiovascular disorders.

6. Novel compounds from the group consisting of
1-(2-fluorobenzyl)-3-(5-hydroxymethylfuran-2-yl)-indazole,
1-(4-fluorobenzyl)-3-(5-hydroxymethylfuran-2-yl)-indazole,

10 3-(5-hydroxymethylfuran-2-yl)-1-(3-methoxybenzyl)-indazole,
1-(3-fluorobenzyl)-3-(5-hydroxymethylfuran-2-yl)-indazole,
3-(5-hydroxymethylfuran-2-yl)-1-(2-methoxybenzyl)-indazole,
1-(3-chlorobenzyl)-3-(5-hydroxymethylfuran-2-yl)-indazole,
6-fluoro-1-(2-fluorobenzyl)-3-(5-hydroxymethylfuran-2-yl)-indazole,

15 6-fluoro-3-(5-hydroxymethylfuran-2-yl)-1-(3-methoxybenzyl)-indazole,
1-(3-chlorobenzyl)-6-fluoro-3-(5-hydroxymethylfuran-2-yl)-indazole,
1-benzyl-3-(5-methylfuran-2-yl)-indazole,
1-benzyl-3-(5-hydroxymethylthiene-2-yl)-indazole,
4-fluoro-1-(2-fluorobenzyl)-3-(5-hydroxymethylfuran-2-yl)-indazole and

20 5-fluoro-1-(2-fluorobenzyl)-3-(5-hydroxymethylfuran-2-yl)-indazole.
7. Medicaments containing a compound according to Claim 6.
8. Use of compounds of the general formula (I), as defined in Claim 1, for the

production of a medicament for the treatment of disorders of the central nervous

system.

25 9. Use according to Claim 8 for the treatment of cerebral infarcts.
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