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wherein
R! to R* each signify hydrogen, hydroxy, halogen, lower
alkyl, lower alkoxy or phenyl;

RS - signifies hydrogen or lower alkyl,

R6 signifies hydrogen, lower alkyl or lower alkoxy;
X signifies -(CR7R8)p- or -CH=CH-:

R7 and R8 signify hydrogen or lower alkyl and

n signifies 1 or 2,

as well as pharmaceutically acceptable salts of basic compounds
of general formula 1.

These compounds and salts are novel and are dlstmgunshed
by valuable pharmacological properties.

Objects of the present invention are compounds of general
formula | and pharmaceutically acceptable salts thereof per se
and as pharmaceutically active substances, the manufacture of
the compounds of general formula | and their salts, medicaments
which contain these compounds and salts and the production of
these medicaments, as well as the use of compounds of general
formula | and of pharmaceutically usable salts thereof in the
control or prevention of illnesses or in the improvement of
health, especially in the control or prevention of central nervous
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memory disorders and behavioural disorders, addiction, obesity,
bulimia etc., damages of the nervous system by trauma, stroke,
neurodegenerative diseases etc., cardiovascular disorders such as
hypertension, thrombosis, stroke etc. and gastrointestinal
disorders such as dysfunction of the gastrointestinal tract
motility and, respectively, for the production of corresponding
medicaments.

Furthermore, the compounds of the general formula

wherein R? to R6 and X have the significances set forth
above and R? signifies an azido group, a hydroxy group or a
protected amino group,

are an object of the invention.

The compounds of formula Il are important intermediates
for the manufacture of the pharmaceutically valuable compounds

. of general formula I

Where none of the symbols R to R6 in-formula | has an
asymmetric centre, the compounds in accordance with the
invention can be present as enantiomers, in other cases various
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different kind, personality disorders or obsessive-conpul sivie THISIEREETeRS, 3EEN
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butyl and "alkoxy" denoting an alkyl group bonded via an oxygen
atom. The term "halogen" can signify Cl, Br, F or I.

10
The term "pharmaceutically acceptable salts" embraces
salts with inorganic and organic acids such as hydrochloric acid,
hydrobromic acid, nitric acid, sulphuric acid, phosphoric acid,
citric acid, formic acid, fumaric acid, maleic acid, acetic acid,
15 succinic acid, tartaric acid, methanesulphomc acid, p—toluene-
sulphonic acid and the like.

RS can conveniently signify lower-alkyl, preferably methyl.

20 Especially preferred compounds in this case are those in
which R2 signifies methyl or methoxy, X signifies -CH2- or
-C(CH3)2- and R1, R3, R4 and R6 signify hydrogen.

Some representative compounds defined by general formula
25 | which are particularly preferred in the scope of the present
invention are:

(RS)-2-(7-Methoxy-1,4-dihydro-indeno[2,1-c]pyrazol-1-
yl)-1-methyl-ethylamine fumarate (1:1),
30 (8)-2-(7-methoxy-1,4-dihydro-indeno[2,1-c]pyrazol-1-yl)-
1-methyl-ethylamine fumarate (1:1),
(S)-2-(4,4,7-trimethyl-1,4-dihydro-indeno[2,1-c]pyrazol-
1-yl)-1-methyl-ethylamine fumarate (1:1),
(S)-2-(7-methoxy-4,4-dimethyl-1,4-dihydro-indeno[2,1-c]-
35 pyrazol-1-yl)-1-methyl-ethylamine fumarate (1:1),
(RS)-2-(7-methoxy-4,4-dimethyl-1,4-dihydro-indenol-
[2,1-c]pyrazol-1-yl)-1-methyl-ethylamine fumarate (1:1),

—
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oxygen ato”btﬂ?l%rﬁﬁfé“fuﬁﬁrﬁﬁ@rh gag).m gnify d, Br, F or 1.

The compounds of general formula | as well as their
pharmaceutically acceptable salts can be manufactured in

10 accordance with the invention by

a)  converting a compound of the general formula

R4
RS
3
N
N
RZ
R! RS
R9'1
lla
15
wherein R1 to R6é and X have the significance given above
and R31 signifies a group convertible into an amino group,
into a corresponding amino compound and
20 b) if desired, converting the compound of formula |

obtained into a pharmaceutically acceptable salt.

The compounds of general formula lla in which R91 signifies
a group convertible into an amino group, preferably an azido
25 group, an acetylamino group or another protected amino group, can
be prepared according to methods known per se as described in
more detail below.

When R81 signifies an azido group,‘the compounds of
30 formula | are manufactured by reduction. This can be carried out
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Somo. + opr esa ”'esbaf%ﬁaag uséd %édﬂw[e%a”die ) athods, BiRexc "

par ti cul grl gr pretrahydrofuranhis sspecially t$uitables ast thevsolvent ar e
(RS)-2-(7-Met hoxy-1 , 4-di hydro- |ndeno[2 1 -c]pyrazol -

yl) - 1- net hyl - et hyl am ne fumarate (1:1), 30 (S)-2- (7 met hoxy- 1
, 4- di hydr o- i nden®h®, catalgl]tiqohydxogenati,dr) on metal catalysts, e.g.

platinum or palladium, is conveniently effected at room
temperature. Especially suitable solvents for this are: water,

10 alcohols, ethyl acetate, dioxan or mixture of these solvents. The
hydrogenation is effected under a hydrogen atmosphere either in
an autoclave or in a shaking apparatus.

When R91 signifies an acetylamino group or another
15 protected amino group such as e.g. trifluoroacetylamino, the
conversion into the correspondmg amino compound is effected by
hydrolysis.

The hydrolysis to the corresponding amino compounds of
20 general formula | is effected according to methods known per se.
For this there are suitable metal hydroxides, for example sodium
or potassium hydroxide, which hydrolyse to the compounds of
formula | in the presence of water and a water-miscible organic
solvent such as an alcohol, ethylene glycol or the like.
25
The conversion of the compounds of formula | into their acid
addition salts is effected in a final operation, i.e. after the
hydrogenation or hydrolysis to the compounds of formula 1.

30 The fumarates are especially well suited for pharma-
ceutical use because of their stability. However, all other acids
mentioned in the description form pharmaceutically acceptable
salts. The salt formation is effected at room temperature
according to methods which will be familiar to any person skilled

35 in the art, with alcohol-ether mixtures being especially suitable

as the solvent.
\
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1-met hyl -ethyl am ne fumarate (1:1), (S)-2-(4,4,7-trimethyl- B THIS SHEET HAS BEEN
, 4-di hydro-indeno[2, 1 -c] pyrazol- 16yl)-1-methyl-ethyl am furrmg;:i;_qmzn '
R .
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significances given in formula I, R61 signifies hydrogen or lower
alkyl and Me signifies methyl. X1 has the significance given in
formula | for X, except for compounds with X = -CH=CH-, the
preparation of which is shown in Scheme 3.

azol
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The, compounds of general fornmula | as well as their pharnaceljt THIGISHEET HAS BEEN
acceptabl e salts can be nmanufactured ¥n 10 accordance with tje i nVRERLAREDY
a) converting a conpound of the general fornula [err] 15 wmererm Rt to Ro——
and X have the significance given abBeheme@ R91 signifies a group
convertible into an am no group, into a correspondi ng am no conpound and 20
b) if desired, converting the conpound of fornula | obtained into a
pharmaceutically acgeptable salt. The conpounds of ggaeral formula Ila in
which RI1 signifies ¥ gro#p convgd i bl e into an am no preferably an

S N ng” group or anot her 1.N¢

hod known per se as

an 8zi do—gtoupwb-he co
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Scheme 1 shows the preparation of compounds of formula
a1l in which R61 signifies hydrogen or lower alkyl and all other
5 substituents have the significance set forth above with the
exception of X = -CH=CH-.

The following procedure is conveniently used:

10 A compound of formula lll, which is known or which can be
prepared by a known procedure, is converted into the corres-
ponding pyrazole compound of general formula lib1 with 1-
hydrazino-2-propanol and p-toluenesulphonic acid in anhydrous
toluene on a water separator. Subsequently, the hydroxy group

15 can be converted into a leaving group according to methods known
per se, for example by reaction with a sulphonyl chloride,
preferably methanesulphonyl chloride, to the sulphonate.
Compounds of formula lIb1 can be converted by treatment with an
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30 fornmula | are manufactured by reduction. This can be cariLh 'L_PTH@ Ei?ﬁq:
a manner known per se with conplex hy8rides such as e.g. Lum

N
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hydri de or by catal ytic hydrogenation on netal catal ysts such as e g

Irolagfjlslngg graez?\?él ép%ﬁac?ggeglﬂf?e:sbg r thgﬁé;hmg?éldr‘f?ls\%gﬁ%gl a Suitable
e e Sor Jate the SOTEESPORTInG, A2idR SRR RE Earmadlanligl, M@ﬁg
El ati nulmI ordewtrib?e:ti uoan becwrw'éhtegt intoetlie dmrp aundsooT tfammlatluzrﬁ |
speci al |y sui S e i S .ar a y
acet at e, d.%ﬁgﬁﬁ ‘&t“;\h zhgf "‘S’ﬁ &X/gﬁf’@%%ﬁ'&ﬁ&h%&%ﬂ‘? @,R effected
under a Sydrogen at rm;phgarg ei t her |n an aut ocl ave or in a shaking
apparatus. Wen &3lo3le081 bhEws?thé PrepardtiBh 8f ¥dmpPbuRds! 8f'general
formula a2 in which the substituents R1 to RS and X have the
significance described above with the exception of X = -CH=CH-.

10 In this case, a compound of formula IV, which is known in
the literature or which can be prepared by a known procedure, is
conveniently converted with 1-hydrazino-2-propanol as described
above into a compound of formula V. Subsequently, this compound
is alkylated in an anhydrous solvent. Dialkyl sulphates or diazo-

15 methane can preferably be used as the alkylating agent. Subse-
‘quently, the OH group of the compound V can be converted accord-
ing to the methods described above into a leavmg group and then
replaced by an azido group.

20 Scherne 3 hereinafter shows the manufacture of the
compounds of formula Ib in which the substituents R! to R6 have
the significance set forth above.

-—_—
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hydrol ysis to the correspondi ng am no conpounds of 20 general fornufa t T3S
effected according to nmethods kr®ehenmee3 se. For this there are suitable
met al hydroxi des, for exanple sodi um or potassi um hydroxi de, which
hydr ol yse to the -conpounds of fornula | in the presence of water and a
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l'i ke. 25 The conversion _of the genpounds of formuia | into thei&Pacid
addition salts isgeffe n & final operation, i,e. ¢
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NHCOCF,

The following procedure is conveniently used:

5 A compound of formula la is reaction in a solution
consisting of triethylamine and ethyl trifluoroacetate in an
anhydrous solvent, preferably methanol. After removing the
solvent the residue is taken up in dioxan, treated with DDQ (2,3-
dichloro-5,6-dicyano-benzoquinone) and refluxed. After this

10 dehydrogenation the protecting group can be cleaved off from the
amino group as described. The amino protecting group -COCF3 is
especially well suited in this reaction, but other protecting
groups can also be used.

15 As mentioned earlier, the compounds of formula | and their
pharmaceutically acceptable salts possess valuable pharmaco-
logical properties. They have the capacity to bind to serotonin
receptors and are accordingly suitable for the treatment or
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accordi-ng to methods which will be famliar to any person HkiTSeHET i4b BheN ‘
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6 The preparation of the starting materials of formula 11 which are '

forth in SPheyRBtD e dhdsSel’ of is6RBRL S8 yie HRE Fterg8itOC < [orr)
to [err] heaelienand,grespectively, fforethenpraductianiof [eomespondinges

hydr ogen o | and Me signifies methyl. [err] has the significance
given in fgﬂéﬁﬁgﬁPébgg'x, except for conpounds with X = [err], the
preparation of which is shown in Schenme 3. 10 Schene |

5 The binding of compounds of formula | in accordance with
the invention to serotonin receptors was determined in vitro by
standard methods. The compounds were investigated in accord-
ance with the assays given hereinafter:

10 a) Displacement assays with [3H]-5-HT(1 nM) as the radio-
ligand on recombinant human-5HT1A receptors expressed in 3T3
cells of mice were carried out in order to determine the affinity
of a compound to the SHT1A receptor. Membranes which had been
obtained from 2 x 105 cells were used as were various concen-

15 trations of the respective test compound.

b)  For the binding to the SHT2¢ receptor in accordance with the
[3H]-5-HT binding assay according to the method of S.J Peroutka
et al., Brain Research 584, 191-196 (1992).
20 :
c) For the binding to the SHT2A receptor in accordance with the
[3H]-DOB binding assay according to the method of T. Branchek et
al., Molecular Pharmacology 38, 604-609 (1990).

25 The Pki values (pki = ~log10 Ki) of the test substances are
given. The ki value is defined by the following formula:

ICs0

1+-U;]-
Kp

Ki=

30 in which the ICsg values are those concentrations of test
compounds in nmol by which 50% of the receptor-bound ligands
are displaced. [L] is the concentration of ligand and the Kp value
is the dissociation constant of the ligand.

35 The thus-determined activity of some compoundé in

accordance with the invention will be evident from the following
Table: B
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[err] - 7 Scheme 2 [err] Scheme 1 shows the preparation of
formula [err] in which R61 signifiesyqydrogen or |ower alkylj
5 substituents have the significance set forth above with th
[err] The follow ng procedure is conveniently used: 10 A conpound of

whi ch is known or which can be prepared by a known procedure, .
conmpound of general fornula

formula 111,
ts converted into the corres- pon
[err] with 1- hydrazino- 2 propanol and p-tol uenesul phoni ¢ acid in anhydrous

t ol uene orn

C dhfp8HEET bAS BEEN
and &#HPLSCESY

bl Jg.Le.l

—t—heter—Separptor— usuowduv ty—the—hydro grotp
1 6.45 8.26 7.03
2 6.47 8.57 7.31
3 5.38 8.32 6.64
4 5.58 8.65 7.43
5 6.20 7.90 6.72
6 5.74 8.33 7.31
7 5.61 7.73 6.44
8 5.17 7.13 6.08
9 5.37 5.80 4.80
10 5.78 8.32 7.30
11 5.75 7.51 _6.58
12 5.91 7.72 6.85
13 5.92 8.38 7.31
14 5.63 6.70 . 5.81°
15 5.89 8.28 7.09
16 6.70 8.94 7.60
17 7.40 6.68
18 6.00 | 8.48 7.31

10

15

(RS)-2-(7-Methoxy-1,4-dihydro-indeno[2,1-c]pyrazol-1-
yl)-1-methyl-ethylamine fumarate (1:1)
(S)-2-(7-Methoxy-1,4-dihydro-indeno[2,1-c]pyrazol-1-yl)-
1-methyl-ethylamine fumarate (1:1)
(S)-2-(4,4,7-Trimethyl-1,4-dihydro-indeno[2,1-c]pyrazol-
1-yl)-1-methyl-ethylamine fumarate (1:1)
(S)-2-(7-Methoxy-4,4-dimethyl-1,4-dihydro-indeno
[2,1-c]pyrazol-1-yl)-1-methyl-ethylamine fumarate (1:1)
(RS)-2-(4,4,7-Trimethyl-1,4-dihydro-indeno[2,1-c]pyrazol-
1-yl)-1-methyl-ethylamine fumarate (1:1)
(RS)-2-(7-Methoxy-4,4-dimethyl-1,4-dihydro-indeno
[2,1-c]pyrazol-1-yl)-1-methyl-ethylamine fumarate (1:1)
(R)-2-(7-Methoxy-1,4-dihydro-indeno[2,1-c]pyrazol-1-yl)-

€ exceptiomn of

1-methyl-ethylamine fumarate (1:1) -
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15 can be converted into a | eaving group according to netho snklgqmpgﬁqr,,@g&m
for exanple by reaction with a sul phggl chloride, preferably REPLACED
nmet hanesul phonyl chloride, to the sul phonate. Conpounds of -

ol der i alher al RO BT Bk a2the thyfl; i {ihyRIrGL i it ¢ zrdﬁgﬂ{)‘c’ﬂnds
of fornul a [err] py&mzeﬂﬂ-a/é)ﬂemetlb)éldetbmamme:oﬁmaﬁael t@ ﬂhe conmpounds
of fornula ; s&ﬂ%gm%tﬁexyw%mgd% [2n ﬁ]g)ﬂ?z@l do

y

€

T M.

group. 5 Sc ene ar at ounds gener ormul a

t
[err] in which t sme )dammeo?yémaq d Xoh Ye the si gnlflcance
descri bed ahove (RS- 2h(97EMGthl-‘m idiKydroGrdého[201 -c]pydazdlbl sybase, .

compound of fOrm‘ll-met\ﬁyl-e{h)namme fimarate (1: 1)
11 = (RS)-2-(7-Fluoro-1,4-dihydro-indeno[2,1-c]pyrazol-1-yl)-
1-methyl-ethylamine fumarate (1:1)
12 = (RS)-2-(7-Fluoro-4,4-dimethyl-1,4-dihydro-indeno[2,1-c]
10 pyrazol-1-yl)-1-methyl-ethylamine fumarate (1:1)
13 = (RS)-2-(7-Ethoxy-1,4-dihydro-indeno[2,1-c]pyrazol-1-yl)-
1-methyi-ethylamine fumarate (1:1)
14 = (RS)-2-(6-Methoxy-4-methyl-1,4-dihydro-indeno[2,1-c]
pyrazol-1-yl)-1-methyl-ethylamine fumarate (1:1)
15 15= (RS)-2-(8-Methoxy-4,5-dihydro-1H-benz[glindazol-1-yl)-1-
methyl-ethylamine fumarate (1:1)
16 = (RS)-2-(8-Methoxy-1H-benz[g]indazol-1-yl)-1-methyi-
ethylamine fumarate (1:0.5)
17 = (R)-2-(7-Ethoxy-1,4-dihydro-indeno[2, 1-c]pyrazo| 1-yD)-1- .
20 methyl-ethylamine fumarate
18 = (R)-2-(7-Ethoxy-1,4-dihydro-indeno[2,1-c]pyrazol-1-yl)-1-
methyl-ethylamine fumarate

Penil ion_(rats)
25 | - |

It has been shown that penile erection is dependent on
stimulation of the SHT2¢ receptor (see Berendsen & Broekkamp,
Eur. J. Pharmacol. 135, 179-184 (1987).

30 The number of penile erections was determined within 45
minutes after administration of the test substance. The EDsg is
the dose which causes 50% of these erections.

Example No. | EDso (mg/kg), s.c-
1 0.32 s.c./3.2 p.o.
2 0.32 s.c./1.4 p.o.
13 0.5 s.c./2.7 p.o.
18 0.7 s.c./2.3 p.o.
.. This Sheet Has Been Repl
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the literature or which can be prepared by a known procedur’% T""%SHE‘:THAS BEEN
conveniently converted with 1-hydrazi3i0-2-propanol as descrithed AHRRAGER o

a conmpound of formula V. Subsequently, this conmpound is alkylated in an
anhydr ous sol vent. Di al kyI sul phat es or di azo- 15 net hane can preferably be

used as the al kyl atin ent Se- uentl t he OH up. .of .t he conmpound
V can be conver tidt€ P Undﬁgo % %Elt ﬂBést 58%0%%@93 ynto a

| eavi ng gr Qééepﬁﬂb@@&nd %adm@m bmtanoﬁmh@ocahm@unae of form%@é'elﬁéaﬁ

her ei nafte uf act i n which

or nul.a
Thesunst | PeoHsed a8 mepikdraentS et imEné, firms oh pharaBicaiieal Btk o
[err] 55 aratnénspWﬂ'mmchrmW@mrtneall@repamaohsooan nbe admihistered

orally, e.g. in the form of tablets, coated tablets, dragées, hard
and soft gelatine capsules, solutions, emulsions or suspensions.
The administration can, however, also be effected rectally, e.g. in
the form of suppositories, parenterally, e.g. in the form of

10 injection solutions, or nasally.

For the production of pharmaceutical preparations, the
compounds of formula | and the pharmaceutically acceptable acid
addition salts of the compounds of formula | can be processed

15 with pharmaceutically inert, inorganic or organic carriers.
Lactose, corn starch or derivatives thereof, talc, stearic acid or
its salts and the like can be used, for example, as such carriers
for tablets, coated tablets, dragées and hard gelatine capsules.
Suitable carriers for soft gelatine capsules are, for example,

20 vegetable oils, waxes, fats, semi-solid and liquid polyols and the
like. Depending on the nature of the active ingredient no carriers
are, however, usually required.in the case of soft gelatine
capsules. Suitable carriers for the production of solutions and
syrups are, for example, water, polyols, glycerol, vegetable oil

25 and the like. Suitable carriers for suppositories are, for example,
natural or hardened oils, waxes, fats, semi-liquid or liquid
polyols and the like.

The pharmaceutical preparations can, moreover, contain
30 preservatives, solubilizers, stabilizers, wetting agents, emulsi-
fiers, sweeteners, colorants, flavorants, salts for varying the
osmotic pressure, buffers, coating agents or antioxidants. They
can also contain still other therapeutically valuable substances.

35 Medicaments containing a compound of formula | or a
pharmaceutically acceptable acid addition salt thereof and a
therapeutically inert carrier are also an object of the present

invention, as is a process for their production which comprises
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formula | as well as their pharmaceutically acceptable acid

addition salts can be used in the treatment or prevention of
central nervous disorders such as depressions, bipolar disorders,

10 anxiety states, sleep and sexual disorders, psychoses, schizo-
phrenia, migraine and other conditions associated with cephalic
pain or pain of a different kind, personality disorders or
obsessive-compulsive disorders, social phobias or panic states,
mental organic disorders, mental disorders in childhood,

15 aggressivity, age-related memory disorders and behavioural
disorders, addiction, obesity, bulimia etc., damages of the
nervous system by trauma, stroke, neurodegenerative diseases
etc., cardiovascular disorders such as hypertension, thrombosis,
stroke etc. and gastrointestinal disorders such as dysfunction of

20 the gastrointestinal tract motility and, respectively, for the
production of corresponding medicaments. The dosage can vary
within wide limits and will, of course, be fitted to the individual
requirements in each particular case. In the case of oral admini-
stration the dosage lies in a range of about 0.01 mg per dose to

25 about 500 mg per day of a compound of general formula | or the
corresponding amount of a pharmaceutically acceptable acid
addition salt thereof, although the upper limit can also be
exceeded when this is found to be indicated.

30 The following Examples illustrate the present invention in
more detail. However, they are not intended to limit its scope in
any manner. All temperatures are given in degrees Celsius.

Example 1
35

a) A solution of 0.95 g (5 mmol) of 2-hydroxymethyl-
ene-6-methoxy-1-indanone, 0.55 g (6 mmol) of (RS)-1-hydrazino-

2-propanol and 60 mg of p-toluenesulphonic acid in 60 ml of
r
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b) 0.6 ml (7.4 mmol) of methanesulphonyl chloride was
added dropwise while stirring to a solution, cooled to 0°C, of

10 0.9 g (3.7 mmol) of (RS)-1-(7-methoxy-1,4-dihydro-indeno-
[2,1-c]pyrazol-1-yl)-propan-2-ol and 2 mi (14.8 mmol) of
triethylamine in 40 ml of dichloromethane and the mixture was
stirred at this temperature for a further 1.5 hours. The reaction
mixture was subsequently diluted with 100 ml of dichloro-

15 methane, washed twice with 50 ml of saturated sodium hydrogen
carbonate solution each time and the combined aqueous phases
were extracted once with 50 ml of dichloromethane. The
combined organic phases were washed with 50 ml of saturated
sodium chloride solution, dried over magnesium sulphate and .

20 evaporated in a vacuum. The yellow oil obtained was dissolved in
40 ml of anhydrous dimethylformamide, treated with 0.48 g
(7.4 mmol) of sodium azide and the reaction mixture was heated
to 70° for 15 hours while stirring. After cooling the solution was
poured into 80 ml of semi-saturated sodium chloride solution

25 and extracted twice with 80 ml of diethyl ether each time. The
combined organic phases were washed once with 80 ml of water
and once with 80 ml of saturated sodium chloride solution, dried
over magnesium sulphate and the solution was concentrated in a
vacuum. The brown oil obtained was purified by column chroma-

30 tography on silica gel (ethyl acetate/toluene 1:1). 0.87 g (87%)
of (RS)-1-(2-azido-propyl)-7-methoxy-1,4-dihydro-indeno-
[2,1-c]pyrazole was obtained as a light yellow oil.

c) 0.85 g (3.2 mmol) of (RS)-1-(2-azido-propyl)-7-

35 methoxy-1,4-dihydro-indeno[2,1-c]pyrazole dissolved in 50 ml of
anhydrous ethanol was hydrogenated on 85 .mg of platinum oxide
for 2 hours. The catalyst was subsequently filtered off, rinsed
with ethanol and the solvent was removed in a vacuum. The
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[ 3H] - DOB bi nding assay according to the method of T. BranchieR@tsidderas seey
Mol ecul ar Pharnmacol ogy [err] 604- 609131990). 25 The j’ki vahggg;.hgﬁrf
of the test substances are given. The ki value is defined by +re—fot:own

formula: [e i.n ' . hose .g0 'onsjof
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fol | owi ng ThiXtatre wasgistigred at room temperature for 15 hours and the
5 white crystals were subsequently filtered off. 0.9 g (78%) of
(RS)-2-(7-methoxy-1,4-dihydro-indeno[2,1-c]pyrazol-1-yl)-1-
methyl-ethylamine fumarate (1:1) with m.p. 182° was obtained.

~ Example 2
10
a) A solution of 1.5 g (7.9 mmol) of 2-hydroxymethyl-
- ene-6-methoxy-1-indanone, 0.78 g (8.6 mmol) of (R)-1-hydra-
zino-2-propanol and 100 mg of p-toluenesulphonic acid in
100 ml of anhydrous toluene was heated on a water separator for
15 1.5 hours. After concentration in a vacuum the reaction mixture
-~ was purified by column chromatography on silica gel (ethyl
acetate/hexane 4:1). 1.3 g (68%) of (R)-1-(7-methoxy-1,4-
dihydro-indeno[2,1-c]pyrazol-1-yl)-propan-2-ol were obtained as
a yellow solid which was used directly in the next reaction.

20
' b) 0.85 ml (10.7 mmol) of methanesulphonyl -chloride
was added dropwise while stirring to a solution, cooled to 0°, of

1.3 g (5.3 mmol) of (R)-1-(7-methoxy-1,4-dihydro-indeno-

[2,1-clpyrazol-1-yl)-propan-2-ol and 3.05 ml (21.4 mmol) of

25 triethylamine in SO0 ml of dichloromethane and the mixture was
stirred at this temperature for a further 1.5 hours. The reaction
mixture was subsequently diluted with 150 ml of dichloro-
methane, washed twice with 70 ml of saturated sodium hydrogen
carbonate solution each time and the combined aqueous phases

30 were extracted once with 70 ml of dichloromethane. The
combined organic phases were washed with 70 mi of saturated
sodium chloride solution, dried over magnesium sulphate and
evaporated in a vacuum. The yellow oil obtained was dissolved in
40 ml of anhydrous dimethylformamide, treated with 0.83 g

35 (12.5 mmol) of sodium azide and the reaction mixture was heated
to 700 for 15 hours while stirring. After cooling the solution
was poured into 100 ml of semi-saturated sodium chloride
solution and extracted twice with 100 ml of diethyl ether each
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10 c) 1.3 g (4.8 mmol) of (S)-1-(2-azido-propyl)-7-meth-
oxy-1,4-dihydro-indeno[2,1-c]pyrazole dissolved in 50 ml of
anhydrous ethanol were hydrogenated over 130 mg of platinum
oxide for 2 hours. The catalyst was subsequently filtered off,
rinsed with ethanol and the solvent was removed in a vacuum.

15 The colourless oil obtained was dissolved in 80 ml of anhydrous
diethyl ether, filtered and treated while stirring with a solution
of 560 mg (4.8 mmol) of fumaric acid in 10 mi of methanol. The
mixture was stirred at room temperature for 4 hours and the
white crystals were subsequently filtered off. 1.4 g (81%) of 5

20 (S)-2-(7-methoxy-1,4-dihydro-indeno[2,1-c]pyrazol-1-yl)-1-
methyl-ethylamine fumarate (1:1) with m.p. 180° were obtained.

Example 3

25 - a) A solution of 0.7g (3.5 mmol) of 2-hydroxymethylene-
3,3,6-trimethyl-1-indanone, 0.37 g (4.1 mmol) of (R)-1-hydra-
zino-2-propanol and 50 mg of p-toluenesulphonic acid in 50 mi
of anhydrous toluene was heated on a water separator for
2 hours. After concentration in a vacuum the reaction mixture

30 was purified by column chromatography on silica gel (ethyl
acetate). 0.8 g (89%) of (R)-1-(4,4,7-trimethyl-1,4-dihydro-
indeno[2,1-c]pyrazol-1-yl)-propan-2-ol was obtained as a yellow
oil which was used directly in the next reaction.

35 ~b) 0.5 ml (6.24 mmol) of methanesulphonyl chloride was
added dropwise while stirring to a solution, cooled to 0°, of 0.8 g
(3.1 mmol) of (R)-1-(4,4,7-trimethyl-1,4-dihydro-indeno[2,1-c]-
pyrazol-1-yl)-propan-2-ol and 1.75 ml (12.5 mmol) of
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evaporated in a vacuum. 'The yellow oil obtained was dissolved in
10 40 ml of anhydrous dimethylformamide, treated with 0.41 g
(6.3 mmol) of sodium azide and the reaction mixture was heated
to 70° for 15 hours while stirring. After cooling the solution
was poured into 100 ml of semi-saturated sodium chloride
solution and extracted twice with 100 ml of diethyl ether each
15 time. The combined organic phases were washed once with
100 ml of water and once with 100 ml of saturated sodium
chloride solution, dried over magnesium sulphate and the solution
was concentrated in a vacuum. The brown oil obtained was
purified by column chromatography on silica gel (ethyl acetate/
20 toluene 1:1). 0.7 g (80%) of (S)-1-(2-azido-propyl)-4,4,7-
trimethyl-1,4-dihydro-indeno[2,1-c]pyrazole was obtained as a
light yellow oil.

c) 0.7 g (2.5 mmol) of (S)-1-(2-azido-propyl)-4,4,7-
25 trimethyl-1,4-dihydro-indeno[2,1-c]pyrazole dissolved in 50 ml
of anhydrous methanol was hydrogenated over 70 mg of platinum
oxide for 2 hours. The catalyst was subsequently filtered off,
rinsed with ethanol and the solvent was removed in a vacuum.
The colourless oil obtained was dissolved in 70 ml of anhydrous
30 diethyl ether, filtered and treated while stirring with a solution
of 290 mg (2.5 mmol) of fumaric acid in 5 ml of methanol. The
mixture was stirred at room temperature for 4 hours and the
white crystals were subsequently filtered off. 0.5 g (54%) of
(S)-2-(4,4,7-trimethyl-1,4-dihydro-indeno[2,1-c]pyrazol-1-yl)-
35 1-methyl-ethylamine fumarate (1:1) with m.p. 158° was obtained.
\
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It has been shown that penile erectm&ﬁndent on stimulation of the
[err] receptor (see Berendsen & Bro v . J. Pharmacol . 135, 179-184
(1987). 30 The nunber of penile erections was determ ned \MtF]hIQ 45
m nutes after adgiyni st ' f e et b e e The r], is e dose
whi ch causes 50%0f t egrghgfr]g@t?f)ns?.s_ @Sﬁp#eﬁ@w) of il%)[Cﬁrpxl”['err] (rmg/ kg),
s.c. 1 methylene-6-methoxys 3; 3+dimephyl-12indanone, 0.74 g 0.32
S:C /1. 4/5F2)- g&zlgmmol) of (R)-1-hydréziRoS2%propandl- 8nd1180 mg of p-
s el ol‘?:'en'esulphonic acid in 100 ml of anhydrous toluene was heated
on a water separator for 1.5 hours. After concentration in a
vacuum the reaction mixture was purified by column chromatog-
raphy on silica gel (ethyl acetate/hexane 4:1). 1.41 g (76%) of
10 (R)-1-(7-methoxy-4,4-dimethyl-1,4-dihydro-indeno[2,1-c]-
pyrazol-1-yl)-propan-2-ol were obtained as a yellow oil which
was used directly in the next reaction.

b) 0.8 ml (10.2 mmol) of methanesulphonyl chloride was

15 added dropwise while stirring to a solution, cooled to 09, of
1.41 g (5.2 mmol) of (R)-1-(7-methoxy-4,4-dimethyl-1,4-
dihydro-indeno[2,1-c]pyrazol-1-yl)-propan-2-ol and 2.9 mi
(20.4 mmol) of triethylamine in 50 ml of dichloromethane and
the mixture was stirred at this temperature for a further _

20 1.5 hours. The reaction mixture was subsequently diluted with
150 ml of dichloromethane, washed twice with 70 mi of
saturated sodium hydrogen carbonate solution each time and the
combined aqueous phases were extracted once with 70 ml of

: dichloromethane. The combined organic phases were washed with

25 70 ml of saturated sodium chloride solution, dried over mag-
nesium sulphate and evaporated in a vacuum. The yellow oil
obtained was dissolved in 40 ml of anhydrous dimethylform-
amide, treated with 0.76 g (11.4 mmol) of sodium azide and the
reaction mixture was heated to 70° for 15 hours while stirring.

30 After cooling the solution was poured into 100 ml of semi-
saturated sodium chloride solution and extracted twice with
100 ml of diethyl ether each time. The combined organic phases
were washed once with 100 ml of water and once with 100 ml
of saturated sodium chloride solution, dried over magnesium

35 sulphate and the solution was concentrated in a vacuum. The
brown oil obtained was purified by column chromatography on
silica gel (ethyl acetate/toluene 1:1). 1.38 g (89%) of (S)-1-(2-
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140 mg of platinum oxide for 1.5 ,hours. The catalyst was
subsequently filtered off, rinsed with ethanol and the solvent
was removed in a vacuum. The colourless oil obtained was
10 dissolved in 80 ml of anhydrous diethyl ether, filtered and
treated while stirring with a solution of 534 mg (4.6 mmol) of
fumaric acid in 10 ml of methanol. The mixture was stirred at
room temperature for 18 hours and the white crystals were
subsequently filtered off. 1.23 g (69%) of (S)-2-(7-methoxy-.
15 4,4-dimethyl-1,4-dihydroindeno[2,1-c]pyrazol-1-yl)-1-methyl-
ethylamine fumarate (1:1) with m.p. 160-162° were obtained.

Example 5

20 a) A solution of 1.5 g (7.4 mmol) of 2-hydroxy-
methylene-3,3,6-trimethyl-1-indanone, 0.55 g (6.1 mmol) of
(RS)-1-hydrazino-2-propanol and 100 mg of p-toluenesulphonic
acid in 100 ml of anhydrous toluene was heated on a water
separator for 2 hours. After concentration in a vacuum the

25 reaction mixture was purified by column chromatography on
silica gel (ethyl acetate/hexane 4:1). 1.6 g (84%) of (RS)-1-
(4,4,7-trimethyl-1,4-dihydro-indeno[2,1-c]pyrazol-1-yl)-propan-
2-ol were obtained as a yellow oil which was used directly in the
next reaction. :

30

b) 1 ml (12.5 mmol) of methanesulphonyl chloride was
added dropwise while stirring to a solution, cooled to 0°, of 1.6 g
(6.2 mmol) of (RS)-1-(4,4,7-trimethy|—1,4-dihydro-indenq-
[2,1-c]pyrazol-1-yl)-propan-2-ol and 3.5 ml (25 mmol) of

35 triethylamine in 60 ml of dichloromethane and the mixture was
stirred at this temperature for a further 1.5 hours. The reaction
mixture was subsequently diluted with 150 ml of dichloro-
methane, washed twice with 7(Wum hydrogen
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was poured into 100 ml of semi-saturated sodium chloride
10 solution and extracted twice with 100 ml of diethyl ether each
time. The combined organic phases were washed once with
100 ml of water and once with 100 ml of saturated sodium
chioride solution, dried over magnesium sulphate and the solution
was concentrated in a vacuum. The yellow oil obtained was
15 purified by column chromatography on silica gel (ethyl acetate/
toluene 1:1). 1.1 g (63%) of (RS)-1-(2-azido-propy!)-4,4,7-
trimethyl-1,4-dihydro-indeno[2,1-c]pyrazole were obtained as a
light yellow oil.

20 c) 1.1 g (3.9 mmol) of (RS)-1-(2-azido-propyl)-4,4,7-
trimethyl-1,4-dihydro-indeno[2,1-c]pyrazole dissolved in 60 mi
of anhydrous ethanol were hydrogenated over 110 mg of platinum
oxide for 3 hours. The catalyst was subsequently filtered off,
rinsed with ethanol and the solvent was removed in a vacuum.

25 The colourless oil obtained was dissolved in 150 ml of anhydrous
diethyl ether, filtered and treated while stirring with a solution
of 453 mg (3.9 mmol) of fumaric acid in 10 ml of methanol. The
mixture was stirred at room temperature for 4 hours and the
white crystals were subsequently filtered off. 1 g (69%) of

30 (RS)-2-(4,4,7-trimethyl-1,4-dihydroindeno[2,1-c]pyrazol-1-yl)-
1-methyl-ethylamine fumarate (1:1) with m.p. 167° was obtained.

Example 6

35 a) A solution of 1.5 g (6.8 mmol) of 2-hydroxy-
methylene-6-methoxy-3,3-dimethyl-1-indanone, 0.74 g
(8.2 mmol) of (RS)-1-hydrazino-2-propanol and 100 mg of p-
toluenesulphonic acid in 100 ml of anhydrous toluene was heated
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was used directly in the next reaction.

b) 0.8 ml (10.2 mmol) of methanesulphonyl chloride was
added dropwise while stirring to a solution, cooled to 0°, of 1.4 ¢

10 (5.1 mmol) of (RS)-1-(7-methoxy-4,4-dimethyl-1,4-dihydro-
indeno[2,1-c]pyrazol-1-yl)-propan-2-ol and 2.9 ml (20.4 mmol)
of triethylamine in 50 ml of dichloromethane and the mixture
was stirred at this temperature for a further 1.5 hours. The
reaction mixture was subsequently diluted with 150 ml of

15 dichloromethane, washed twice with 70 ml of saturated sodium
hydrogen carbonate solution each time and the combined aqueous
phases were extracted once with 70 ml of dichloromethane. The
combined organic phases were washed with 70 ml of saturated

- sodium chloride solution, dried over magnesium sulphate énd_

20 evaporated in a vacuum. The yellow oil obtained was dissolved in
40 ml of anhydrous dimethylformamide, treated with 0.66 g
(10.2 mmol) of sodium azide and the reaction mixture was heated
to 70° for 15 hours while stirring. After cooling the solution
was poured into 100 ml of semi-saturated sodium chloride

25 solution and extracted twice with 100 ml of diethyl ether each

- time." The combined organic phases were washed once with
100 ml of water and once with 100 ml of saturated sodium
chloride solution, dried over magnesium sulphate and the solution
was concentrated in a vacuum. The brown oil obtained was

30 purified by column chromatography on silica gel (ethyl acetate/
toluene 1:1). 1.03 g (68%) of (RS)-1-(2-azido-propyl)-7-
methoxy-4,4-dimethyl-1,4-dihydro-indeno[2,1-c]pyrazole were
obtained as a yellow oil.

35 c) 1.03 g (3.5 mmol) of (RS)-1-(2-azido-propyl)-7-
methoxy-4,4-dimethyl-1,4-dihydro-indeno[2,1-c]pyrazole
dissolved in 50 ml of anhydrous ethanol were hydrogenated over
100 mg of platinum oxide for 1.5 hours. The catalyst was
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ethylamine fumarate (1:1) with m.p. 178-180° were obtained.

Example 7

a) A solution of 0.51 g (2.7 mmol) of 2-hydroxy-
methylene-6-methoxy-1-indanone, 0.29 g (3.2 mmol) of (S)-1-
hydrazino-2-propanol and 50 mg of p-toluenesulphonic acid in
50 mil of anhydrous toluene was heated on a water separator for
2 hours. After concentration in a vacuum the reaction mixture
was purified by column chromatography on silica gel (ethyl
acetate). 0.6 g (92%) of (S)-1-(7-methoxy-1,4-dihydro-
indeno[2,1-c]pyrazol-1-yl)-propan-2-ol was obtained as a yellow
solid which was used directly in the next reaction.

b) 0.4 ml (4.92 mmol) of methanesulphonyl chloride was
added dropwise while stirring to a solution, cooled to 0°, of 0.6 g
(2.46 mmol) of (S)-1-(7-methoxy-1,4-dihydro-indeno[2,1-c]-
pyrazol-1-yl)-propan-2-ol and 1.4 ml (9.84. mmol) of triethyl-
amine in 60 ml of dichloromethane and the mixture was stirred
at this temperature for a further 1.5 hours. The reaction mixture
was subsequently diluted with 100 ml of dichloromethane,
washed twice with 50 ml of saturated sodium hydrogen
carbonate solution each time and the combined aqueous phases
were extracted once with 50 ml of dichloromethane. The
combined organic phases were washed with 50 ml of saturated
sodium chloride solution, dried over magnesium sulphate and
evaporated in a vacuum. The brown oil obtained was dissolved in
40 ml of anhydrous dimethylformamide, treated with 0.32 g
(4.92 mmol) of sodium azide and the reaction mixture was heated
to 80° for 15 hours while stirring. After cooling the solution
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addi-tion salt thereof, although the upper limt can also be e;céﬂﬁ%%&oa "-N
this is found to be indicated. 30 24 The follow ng Exanpl eB—illL

the present invention in nore detail. wever, they are not intended to .

limt its s%ge burédVi f cL d256 lﬂ: ?ﬁe%‘*&lgsgrees
ge'hihfixymesq tg)fgrsr? gaﬁg@dﬂﬁé.@fﬁ&%ggﬁ gfé (diethyl ether each
(RS) 1- hydr giggo- Tﬂeﬁmﬁéd?@&iﬁﬂmﬁe§wggm&w&gﬂﬂiﬁ ONpR0 M

15 anh%/drous t ol ,uene wa eparator f ours.

After conceft Matemand QnFQCWu?ht m!a‘éf .sa.tuma sodiuen chierided by col um
chr onat ogr agdlution,sdriede over frigndsidesalghate and the solution was

concentrated in a vacuum. The brown oil obtained was purified by .
column chromatography on silica gel (ethyl acetate/toluene 1:1).
0.5 g (75%) of (R)-1-(2-azido-propyl)-7-methoxy-1,4-dihydro-
indeno[2,1-c]pyrazole was obtained as a yellow oil.

10
c) 0.5 g (1.85 mmol) of (R)-1-(2-azido-propyl)-7-
methoxy-1,4-dihydro-indeno[2, 1-c]pyrazole dissolved in 50 ml of
anhydrous ethanol were hydrogenated over 50 mg of platinum
oxide for 2 hours. The catalyst was subsequently filtered off,

15 rinsed with ethanol and the solvent was removed in a vacuum.
The colourless oil obtained was dissolved in 70 ml of anhydrous
diethyl ether, filtered and treated while stirring with a solution
of 215 mg (1.85 mmol) of fumaric acid in 5 ml of methanol. The
mixture was stirred at room temperature for 15 hours and the

20 white crystals were subsequently filtered off. 0.55 g (83%) of
(R)-2-(7-methoxy-1,4-dihydroindeno[2,1-c]pyrazol-1-yl)-1-
methyl-ethylamine fumarate (1:1) with m.p. 180° was obtained.

Example 8

25
a) A solution of 0.9 g (4.41 mmol) of 2-acetyl-6-
methoxy-1-indanone, 0.51 g (5.73 mmol) of (RS)-1-hydrazino-2-
propanol and 70 mg of p-toluenesulphonic acid in 70 ml of
anhydrous toluene was heated on a water separator for 2 hours.
30 After concentration in a vacuum the reaction mixture was
- purified by column chromatography on silica gel (ethyl acetate).
1.1 g (96%) of (RS)-1-(7-methoxy-3-methyl-1,4-dihydro-
indeno[2,1-c]pyrazol-1-yl)-propan-2-ol were obtained as a
yellow solid which was used directly in the next reaction.
35 :
b) 0.7 ml (8.52 mmol) of methanesulphony! chioride was
added dropwise while stirring to a solution, cooled to 0°, of 1.1 g
(4.26 mmol) of (S)-1-(7-methoxy-3- methyl-1 ,4-dihydro-indeno-
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sodium chloride solution, dried over magnesium sulphate and

10 evaporated in a vacuum. The brown oil obtained was dissolved in
60 ml of anhydrous dimethylformamide, treated with 0.55 g
(8.46 mmol) of sodium azide and the reaction mixture was heated
to 80° for 15 hours while stirring. After cooling the solution
was poured into 80 ml of semi-saturated sodium chloride

15 solution and extracted twice with 80 mi of diethyl ether each
time. The combined organic phases were washed once with 80 ml
of water and once with 80 ml of saturated sodium chloride

~ solution, dried over magnesium sulphate and the solution was

concentrated in a vacuum.. The brown oil obtained was purified by

20 column chromatography on silica gel (ethyl acetate/toluene 1:1).
1 g (83%) of (RS)-1-(2-azido-propyl)-7-methoxy-3-methyl-1,4-
dihydro-indeno[2,1-c]pyrazole was obtained as a dark brown oil.

c) 1.1 g (3.88 mmol) of (RS)-1-(2-azido-propyl)-7-

25 methoxy-3-methyl-1,4-dihydro-indeno[2,1-c]pyrazole dissolved
in 60 ml of anhydrous ethanol were hydrogenated over 110 mg of
platinum oxide for 2 hours. The catalyst was subsequently
filtered off, rinsed with ethanol and the solvent was removed in a
vacuum. The colourless oil obtained was dissolved in 120 ml of

30 anhydrous diethyl ether, filtered and treated while stirring with
a solution of 450 mg (3.88 mmol) of fumaric acid in 5 ml of
methanol. The mixture was stirred at room temperature for
15 hours and the white crystals were subsequently filtered off.
1.2 g (83%) of (RS)-2-(7-methoxy-4-methyl-1,4-dihydroindeno-

35 [2,1-c]pyrazol-1-yl)-1-methyl-ethylamine fumarate (1:1) with
m.p. 184° were obtained.
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(7.4 mol ) of sodium azide and the reaction m xture was heat'th!@S[—léET'}w'ABcBE.EN

15 hours while stirring. After cooli t he solution was pourged i ntREFRBGOAD

of sem -saturated sodi um chloride solution 25 and extracted wWtir 8o
m of diethyl ether each time. The ggwgggani c phases were washed once
with 80 m of water and once with 8 urated sodi um chl ori de

solution, dried over magnesi um sul phat e and the sol ution was concent rat ed

: o .
togr aphy on i .eeii gers Solyidh BEASY, EF%Q%%‘?%" %*gglméﬁ ’gﬂ (RS- 1
- (2- azi do- pcanponyl rmembayyi‘lﬂndanmeo 2rdiegol2 251meP g V\L
obt ai ned ash HA b-zeé@yg&]l ana)1sd) $g Of( ﬁ-?om&ﬁb)su IBhonic acid in

RS) - 1- 5 -
G seol ved .assﬁn‘%{ ol anhygenus, SOIeNe as e atolh 0 Avate s eRarApLIor °

lro! ‘;‘ts' um ?ﬁlldfihiﬁél 2Affge'f contenteatiohyii aveacauhs theergdotion! mixtureof f
ed With Stheen S with 8BhiRol afid® the"S¥SSrdtdd  sblid Was filtered
off. The filtrate was concentrated and purified by column
10 chromatography on silica gel (dichloromethane/methanol 9:1).
2.44 g (46%) of (RS)-1-(7-methoxy-1,4-dihydro-indeno[2,1-c]-
pyrazol-3-on-1-yl)-propan-2-ol were obtained as a brown oil
which was used directly in the next reaction.

15 b) A solution of 0.79 g (18.8 mmol) of diazomethane in
56 ml of anhydrous diethyl ether was added while stirring to a
solution of 2.44 g (9.37 mmol) of (RS)-1-(7-methoxy-1,4-
dihydro-indeno[2,1-c]pyrazol-3-on-1-yl)-propan-2-ol in 80 mi
of anhydrous diethyl ether and 50 ml of anhydrous methanol. The

20  mixture was stirred at room temperature for a further 15 hours
and subsequently concentrated in a vacuum. 2.08 g (81%) of (RS)-
1-(3,7-dimethoxy-1,4-dihydro-indeno[2,1-c]pyrazol-1-yl)-
propan-2-ol were obtained as a brown solid which was used
directly in the next reaction.

25

c) 1.21 mi (15.2 mmol) of methanesulphonyl chloride
were added dropwise while stirring to a solution, cooled to 09, of
2.08 g (7.6 mmol) of (RS)-1-(3,7-dimethoxy-1,4-dihydro-
indeno[2,1-c]pyrazol-1-yl)-propan-2-ol and 4.3 ml (30.4 mmol)

30 of triethylamine in 60 ml of dichloromethane and the mixture
was stirred at this temperature for a further 1.5 hours. The
reaction mixture was subsequently diluted with 150 ml of
dichloromethane, washed twice with 110 ml of saturated sodium
hydrogen carbonate solution each time and the combined aqueous

35 phases were extracted once with 70 ml of dichloromethane. The
combined organic phases were washed with 100 ml of saturated
sodium chloride solution, dried over magnesium sulphate and
evaporated in a vacuum. The brown oil obtained was dissolved in

This Sheet Has Been Replaced




16 col ourl ess oil obtai ned was dissolved in 70 ni of anhydr ugH@% Fjgy‘;’is BEEN
ether, filtered and treated while stgzrlng with a solution 371 Ska

mol ) of fumaric acid in 10 m of nmethanol. The m xture was stirred at room

t enper at ur or. .l t gquently
filtered of 6 &“ 85?@@% %@W'ﬁ%ﬁﬂg@ %Fe%&{ffr@féboql :ﬁeno[ 2, -
pyrazol - 1 (h5)4 Immabt of Isoditg! azidea andrthet reactian mixturen was[hea;edvas
obt ai ned. & 1 1. (
2- hydroxyrre'-:ﬁﬂn;Rb etﬁ,er goa)'l%”'é ﬁ/fﬁ]% éanﬂ ﬁ;gr g?@ @mﬂﬁﬂ %Bl'ft'on
(R) - 1- hydr awasi pouredriatan80 amh oeeny-sattﬂatedusad&mpablmd%cu d in 100
m of angly c?luildrP'a‘l'ﬁi‘%Xt?écféiPtﬁ\ﬁ @”wﬁﬁ’"%(?r e&ﬁ@éﬂiylf 8thép elach hours.
After COI’]CGI’] ratigon I n acuumt action
time. The combine orgamc p ases were wasﬁed once with 80 mi
of water and once with 100 ml of saturated sodium chloride
solution, dried over magnesium sulphate and the solution was
concentrated in a vacuum. The brown oil obtained was purified by
10 column chromatography on silica gel (ethyl acetate/toluene 1:1).
1.11 g (49%) of (RS)-1-(2-azido-propyl)-3,7-dimethoxy-1,4-
dihydro-indeno[2,1-c]pyrazole were obtained as a brown oil.

d 1.11 g (3.71 mmol) of (RS)-1-(2-azido-propyl)-3,7-
15 dimethoxy-1,4-dihydro-indeno[2,1-c]pyrazole dissolved in 60 ml
of anhydrous ethanol were -hydrogenated over 110 mg of platinum
- oxide for 1.5 hours. The catalyst was subsequently filtered off,
rinsed with ethanol and the solvent was removed in a vacuum.
The colourless oil obtained was dissolved in 50 ml of anhydrous
20 diethyl ether, filtered and treated while stirring with a solution
of 430 mg (3.71 mmol) of fumaric acid in S ml of methanol. The
mixture was stirred at room temperature for 15 hours and the
beige crystals were subsequently filtered off. 0.56 g (46%) of
(S)-2-(3,7-dimethoxy-1,4-dihydroindeno[2,1-c]pyrazol-1-yl)-1-
25 methyl-ethylamine fumarate (1:0.5) with m.p. 209° was obtained.

Example 10
‘a) A solution of 1.4 g (8.04 mmol) of 2-hydroxy-

30 methylene-6-methyl-1-indanone, 0.87 g (9.65 mmol) of (RS)-1-
hydrazino-2-propanol and 100 mg of p-toluenesulphonic acid in
100 ml of anhydrous toluene was heated on a water separator for
2 hours. After concentration in a vacuum the reaction mixture
was_purified by column chromatography on silica gel (ethyl

35 acetate/hexane 4:1). 1.7 g (93%) of (RS)-1-(7-methyl-1,4-

dihydro-indeno[2,1-c]pyrazol-1-yl)-propan-2-ol were obtained as
a yellow oil which was used directly in the next reaction.
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vashed, o Sd B Sy st r SLAUHAENT SIBRFET PIRR. Fedblbhi 0,
of di chl or mixturgnavas rsubsequently odidated witlisd00emi ofistichloroh 70 m  of
saturated sadhiNe 'Washed tWicd With 56' fil BF YatiREted ' uBidkh Hipdroddtf'
carbonate solution each time and the combined aqueous phases
10 were extracted once with 50 ml of dichloromethane. The
combined organic phases were washed with 50 mi of saturated
sodium chloride solution, dried over magnesium sulphate and
evaporated in a vacuum. The yellow oil obtained was dissolved in
40 ml of anhydrous dimethylformamide, treated with 0.96 g
15 (14.8 mmol) of sodium azide and the reaction mixture was heated
to 700 for 15 hours while stirring. After cooling the solution
was poured into 100 ml of semi-saturated sodium chloride
solution and extracted twice with 100 ml of diethyl ether each
time. The combined organic phases were washed once with 80 ml
20 of water and once with 80 mil of saturated sodium chloride
solution, dried over magnesium sulphate and the solution was
concentrated in a vacuum. The brown oil obtained was purified by
column chromatography on silica gel (ethyl acetate/toluene 1:1).
1.38 g (73%) of (RS)-1-(2-azido-propyl)-7-methyl-1,4-dihydro-
25 indeno[2,1-c]pyrazole were obtained as a light yellow solid with
 m.p. 70-729,

c) 1.38 g (5.45 mmol) of (RS) -1-(2-azido-propyl)-7-
methyl-1,4-dihydro-indeno[2,1-c]pyrazole dissolved in 60 ml of
30 anhydrous ethanol were hydrogenated over 140 mg of platinum
oxide for 2 hours. The catalyst was subsequently filtered off,
rinsed with ethanol and the solvent was removed in a vacuum.
The colourless oil obtained was dissolved in 80 ml of anhydrous
diethyl ether, filtered and treated while stirring with a solution
35 of 633 mg (5.45 mmol) of fumaric acid in 10 ml of methanol.
The mixture was stirred at room temperature for 15 hours and
the white crystals were subsequently filtered off. 1.62 g (87%)
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hydroxymethylene-1-indanone, 0.87 g (9.65 mmol) of (RS)-1-
hydrazino-2-propanol and 100 mg of p-toluenesulphonic acid in
100 ml of anhydrous toluene was heated on a water separator for
1.5 hours. After concentration in a vacuum the reaction mixture
was purified by column chromatography on silica gel (ethyl
acetate). 1.5 g (81%) of (RS)-1-(7-fluoro-1,4-dihydro-
indeno[2,1-c]pyrazol-1-yl)-propan-2-ol were obtained as a
yellow solid which was used directly in the next reaction.

b) 1 ml (12.9 mmol) of methanesulphonyl chloride was
added dropwise while stirring to a solution, cooled to 09, of 1.5 g
(6.46 mmol) of (RS)-1-(7-fluoro-1,4-dihydro-indeno[2,1-c]-

* pyrazol-1-yl)-propan-2-ol and 3.6 ml (25.8 mmol) of triethyl-

amine in 60 ml of dichloromethane and the mixture was stirred

at this temperature for a further 1.5 hours. The reaction mixture

was subsequently diluted with 100 ml of dichloromethane,
washed twice with 50 ml of saturated sodium hydrogen
carbonate solution each time and the combined aqueous phases
were extracted once with 50 ml of dichloromethane. The
combined organic phases were washed with 50 ml of saturated
sodium chloride solution, dried over magnesium sulphate and
evaporated in a vacuum. The yellow oil obtained was dissolved in
50 ml of anhydrous dimethylformamide, treated with 0.84 g _
(12.9 mmol) of sodium azide and the reaction mixture was heated
to 90° for 5 hours while stirring. After cooling the solution was
poured into 70 ml of semi-saturated sodium chloride solution
and extracted twice with 100 ml of ethyl acetate each time. The
combined organic phases were washed once with 80 ml of water
and once with 80 ml of saturated sodium chloride solution, dried .
over magnesium sulphate and the solution was concentrated in a

‘vacuum. The brown oil obtained was purified by column chroma-

tography on silica gel (ethyl acetate) 1.59 g (96%) of (RS)-1-(2-
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yel low oil. 10 c) 1.3 g (4.8 mml) of (S)-1-(2-azi do{jpFdiSy3HEER-mes BEEN
oxy- 1, 4-di hydr o-i ndeno[ 2, 1- c] pyrazol odl ssolved in 50 m of 'anhydBSBSAf‘ED

et hanol were hydrogenated over 130 of pl atl num oxi de for 2 hours. —Hhe———
catal yst was_s

bse iltere rins anol d t he sol vent
was renovedd¥ § Eﬁn%f qiQs1 3180?3(@5%-'6 1n§ﬂ %s\?fﬁf@d in 80
m of anhydobtmnédeabyh ﬁgheryelfowtgﬂed and treat ed while stirring with a
solution of 560 ng (4.8 mMmol ) of fumaric acid in 10 mM of nethanol. The

m xture was stirred at roomtenperature for 4 hours and the white crystals
were subsequent|@)fil 1eb8d @f(6.18 mmagl31ef RSKH12(2- azudo-propyl) -7-

(9)-2-(7e ﬁlnaw_ﬂﬁdﬁaggf‘d ?qagﬂs\;:n?[ﬁ pyra bf& distolved lin 50 ngxarrpl o 3

nmet hyl - € am ne fumar err] vvereota ned.
25 a)an ydmumatbansl were; hydregenated gver G0 omgrefrplagiuim

gl §062t E)Iropa%e ”gg“ﬁaﬁrTo -ﬁlegﬁg‘re]a% smgﬁl%%%%uénﬂgdﬁﬁered off,

rinsed wnth etﬂgno and the so vent was removed in a vacuum.
The colourless oil obtained was dissolved in 100 ml of anhydrous

10 diethyl ether, filtered and treated while stirring with a solution
of 717 mg (6.18 mmol) of fumaric acid in 10 mi of methanol.
The mixture was stirred at room temperature for 5 hours and the
white crystals were subsequently filtered off. 1.68 g (78%) of
(RS)-2-(7-fluoro-1,4-dihydroindeno[2,1-c]pyrazol-1-yl)-1-

15 methyl-ethylamine fumarate (1:1) with m.p. 168-1700 were
obtained.

Example 12

20 a) A solution of 1.4 g (6.8 mmol) of 6-fluoro-2-
hydroxymethylene-3,3-dimethyl-1-indanone, 0.74 g (8.2 mmol)
of (RS)-1-hydrazino-2-propanol and 100 mg of p-toluene-
sulphonic acid in 100 ml of anhydrous toluene was heated on a
water separator for 2 hours. After concentration in a vacuum the

25 reaction mixture was purified by column chromatography on
silica gel (ethyl acetate). 1.7 g (96%) of (RS)-1-(7-fluoro-4,4-
dimethyl-1,4-dihydro-indeno[2,1-c]pyrazol-1-yl)-propan-2-ol
were obtained as a yeIIow oil which was used directly in the next
‘reaction. :

30 _

b) 1 ml (13 mmol) of methanesulphony! chloride was
added dropwise while stirring to a solution, cooled to 09, of 1.7 g
(6.5 mmol) of (RS)-1-(7-fluoro-4,4-dimethyl-1,4-dihydro-
indeno[2,1-c]pyrazol-1-yl)-propan-2-ol and 3.6 ml (26 mmol) of

35 triethylamine in 60 ml of dichloromethane and the mixture was
stirred at this temperature for a further 1.5 hours. The reaction
mixture was subsequently diluted with 150 ml of dichloro-
methane, washed twice with 70 ml of saturated sodium hydrogen
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concentration in a vacuumthe reactigp nixture 30 was puriffed byReralaran

chromat ography on silica gel (ethyl acetate). 0.8 g (89% of
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this tenperatur FfO n?\ydlffous dlmeé;}&ﬁ‘o:’rsﬁami%ee,rter%%ttlegnwith 0.85 g
(13 mmol) of sodium azide and the reaction mixture was heated
to 70° for 15 hours while stirring. After cooling the solution
was poured into 100 ml of semi-saturated sodium chloride
10 solution and extracted twice with 100 ml of diethyl ether each
time. The combined organic phases were washed once with
100 ml of water and once with 100 ml of saturated sodium
chloride solution, dried over magnesium sulphate and the solution
was concentrated in a vacuum. The brown oil obtained was
15 purified by column chromatography on silica gel (ethyl acetate/
toluene 1:1). 1.66 g (90%) of (RS)-1-(2-azido-propyl)-7-fluoro-
4,4-dimethyl-1,4-dihydro-indeno[2,1-c]pyrazole were obtained as
a yellow oil. '

20 'c) 1.66 g (5.82 mmol) of (RS)-1-(2-azido-propyl)-7-
fluoro-4,4-dimethyl-1,4-dihydro-indeno[2,1-c]pyrazole dissolved
in 80 ml of anhydrous ethanol were hydrogenated over 160 mg of
platinum oxide for 1.5 hours. The catalyst was subsequently
filtered off, rinsed with ethanol and the solvent was removed in a

25 vacuum. The yellow oil obtained was dissolved in 80 ml of
anhydrous diethyl ether, filtered and treated while stirring with
a solution of 676 mg (5.82 mmol) of fumaric acid in 10 ml of
methanol. The mixture was stirred at room temperature for 15
hours and the white crystals were subsequently filtered off.

30 1.81 g (83%) of (RS)-2-(7-fluoro-4,4-dimethyl-1,4-dihydro-
indeno[2,1-c]pyrazol-1-yl)-1-methyl-ethylamine fumarate (1:1)
with m.p. 144-146° were obtained.

Example 13
35 _
a) A solution of 1.63 g (8 mmol) of 2-hydroxy-
methylene-6-ethoxy-1-indanone, 0.87 g (9.65 mmol) of (RS)-1-
hydrazino-2-propanol and 100 mg of p-toluenesulphonic acid in

n tin
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m xt ur.e was subsequently diluted with 150 ml of dichl oro- né HEH%SE&%TE% BEEN

twice with 70 ml of saturated sodlun3 ydrogen 5 carbonate sg ut i of

e

time and the conblned aqueous phases re extracted once with 70 m of
di chl t nbi,ned h h th 70
aatur at ea. shaumE RF AnYoEss, EpfliEhe e Hiatkd, Gnra atet seprtaton r
e}/apo[] ag ?S 1nhowaCMMr Tonaeritrationi In obVacuamwhe maasnbnednxn#regodflgmm
of an
azi do and 1S, Bibed, By RRlEn, chrRbEtalrabhy. o Sisd SeTilRrhyt, *PC
stirring. Adcetatejol i2iggt (87%) afi (RS)s(iFfeethaxy-i,4-dilyydno-itdeno-

t t f
i ethyl ot ﬁtr eaiﬁyt?ﬁ"“"?‘)ﬁfa@%ﬂ# S W tened ok, aeyeliol sPid .°

with 100 niwhichvwas used dicectlytin the ReXbiTesstia ed sodi um chi or i de
solution, dried over nagne5|un1sulphate and t he solution was concentrated

on oil1ca gel (obhyl ded: ikl 5.8 “mmol) of methanesufphony! chloride *9" P
were added dropwise whnle stirring to a solution, cooled to Q°, of

10 2 g (7.7 mmol) of (RS)-1-(7-ethoxy-1,4-dihydro-indeno[2,1-c]-
pyrazol-1-yl)-propan-2-ol and 4.3 ml (31 mmol) of triethyl-
amine in 50 ml of dichloromethane and the mixture was stirred
at this temperature for a further S0 minutes. The reaction
mixture was subsequently diluted with 130 ml of dichloro-

15 methane, washed twice with 70 ml of saturated sodium hydrogen
carbonate solution each time and the combined aqueous phases
were extracted once with 70 ml of dichloromethane. The
combined organic phases were washed with 70 ml of saturated
sodium chloride solution, dried over magnesium sulphate and

20 evaporated in a vacuum. The yellow oil obtained was dissolved in
50 ml of anhydrous dimethylformamide, treated with 1 g
(15.5 mmol) of sodium azide and the reaction mixture was heated
to 759 for 15 hours while stirring. After cooling the solution
was poured into 80 ml of semi-saturated sodium chloride

25 solution and extracted twice with 100 ml of diethyl ether each
time. The combined organic phases were washed once with 80 mi
of water and once with 80 ml of saturated sodium chloride
solution, dried over magnesium sulphate and the solution was
concentrated in a vacuum.” The brown oil obtained was purified by

30 column chromatography on silica gel (ethyl acetate). 2.06 g
(94%) of (RS)-1-(2-azido-propyl)-7-ethoxy-1,4-dihydro-indeno-
[2,1-c]pyrazole were obtained as a light yellow oil.

c) 2.05 g (7.2 mmol) of (RS)-1-(2-azido-propyl)-7-
35 ethoxy-1,4-dihydro-indeno[2,1-c]pyrazole dissolved in 50 mi of
anhydrous ethanol were hydrogenated over 200 mg of platinum
oxide for 1.5 hours. The catalyst was subsequently filtered off,
rinsed with ethanol and the solvent was removed in a vacuum.
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-1, 4-di hydr o-i ndeno[ 2, 1-c] p?éazol e was obtai ned as

1:1). 0.7 g (80% of (S)-1-(2-azido-propyl)-4,4,7- ! THIS SHEET HAS BEEN

{1 i ghtRERUIANCED

0.7 g (2.5 muol ) of (S) 1 -azi do-propyl)-4,4,7- 25 :

qu
Methyl-2thlldme Fumdiate (1:1) with m.p. 191° were obtained.

Example 14

a) A solution of 1.4 g (7.36 mmol) of 2-hydroxy-
methylene-5-methoxy-1-indanone, 0.8 g (8.83 mmol) of (RS)-1-
hydrazino-2-propanol and 100 mg of p-toluenesulphonic acid in
100 ml of anhydrous toluene was heated on a water separator for
1.5 hours. After concentration in a vacuum the reaction mixture
was purified by column chromatography on silica gel (ethyl
acetate/hexane 4:1). 1.74 g (97%) of (RS)-1-(6-methoxy-1,4-
dihydro-indeno[2,1-c]pyrazoi-1-yl)-propan-2-ol were obtained as
a yellow onl which was used directly in the next reaction.

b) 1.15 mil (14.2 mmol) of methanesulphonyl chloride
were added dropwise while stirring to a solution, cooled to 0°, of
1.74 g (7.12 mmol) of (RS)-1-(6-methoxy-1,4-dihydro-indeno-
[2,1-c]pyrazol-1-yl)-propan-2-ol and 3.85 ml (28.5 mmol) of
triethylamine in 60 ml of dichloromethane and the mixture was
stirred at this temperature for a further 50 minutes. The
reaction mixture was subsequently diluted with 100 ml of
dichloromethane, washed twice with 70 ml of saturated sodium
hydrogen carbonate solution each time and the combined aqueous
phases were extracted once with 70 ml of dichloromethane. The
combined organic phases were washed with 70 ml of saturated
sodium chloride solution, dried over magnesium sulphate and
evaporated in a vacuum. The yellow 0il obtained was dissolved in
40 ml of anhydrous dimethyiformamide, treated with 0.92 g
(14.2 mmol) of sodium azide and the reaction mixture was heated
to 90° for 5 hours while stirring. After cooling the solution was
poured into 80 ml of semi-saturated sodium chloride solution

~ and extracted twice with 100 ml of diethyl ether each time. The
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19 -Exanpl e 4 a) A solution of 1.5 g (6.8 mmol) of 2-hydrox,/T‘""E’q e i ‘?)’3‘—‘"‘\’
met hyl ene- 6- net hoxy- 3, 3-di net hyl - 1- |34anone 0.74 g 5 (8.2 nml) A AGE

(R) - 1- hydr azi no- 2- propanol and 100 ng of "p- toluenesul phonic acid in 100 m

f anhyd 1 fter
8on‘é‘2n¥r;?@#pﬁﬁm#ﬁ%&%s%ﬁ@ﬁ%aﬁpeﬁb 9 atel
chr omat og- argbignesn withi 88 gal qfesawraaedt sodiumxah rzde_)solutlan, odried ) of
1SI §R%)rép:am Zépweﬁuaal ne ajnd ﬁ‘? g%ﬁftﬁ) wgﬁ%c%nstg (ljﬁ}el‘g |Z§| in
t he next réé?@tullm WW'(th@m#ﬁ’DMasoPUﬁtf BYsGOBH®AY| chl ori de was
15 adde ?to@r'f i §ilied gél Ee l t@fbté?‘t@l@héol h9rrheB H4l o
i hy @558 : 4rglihydro-
di hydro |n 115 139F’P BF%BM 'meWYﬂg nfihydro

mdeno[Z 1-c]pyrazole were obtained as a light yellow oil.

¢) 1.58 g (5.86 mmol) of (RS)-1-(2-azido-propyl)-6-

10 methoxy-1,4-dihydro-indeno[2,1-c]pyrazole dissolved in 50 ml of
anhydrous ethanol were hydrogenated over 160 mg of platinum
oxide for 2 hours. The catalyst was subsequently filtered off,
rinsed with ethanol and the solvent was removed in a vacuum.
The colourless oil obtained was dissolved in 80 ml of anhydrous

15 diethyl ether, filtered and treated while stirring with a solution
of 680 mg (5.86 mmol) of fumaric acid in 10 ml of methanol.
The mixture was stirred at room temperature for 15 hours and
the white crystals were subsequently filtered off. 1.81 g (86%)
of (RS)-2-(6-methoxy-1,4-dihydroindeno[2,1-c]pyrazol-1-yl)-1-

20 methyl-ethylamine fumarate ((1:1) with m.p. 192-194° were
obtained.

Example 15

25 a) A solution of 1.63 g (7.98 mmol) of 2-hydroxy-

-~ methylene-7-methoxy-1-tetralone, 0.87 g (9.65 mmol) of (RS)-
1-hydrazino-2-propanol and 100 mg of p-toluenesulphonic acid
in 100 ml of anhydrous toluene was heated on a water separator
for 1.5 hours. After concentration in a vacuum the reaction

30 mixture was purified by column chromatography on silica gel
(ethyl acetate/hexane 1:1). 1.52 g (74%) of (RS)-1-(4,5-dihydro-
8-methoxy-1H-benz[glindazol-1-yl)-propan-2-ol were obtained
as a yellow oil which was used directly in the next reaction.

35 b) 0.89 ml (11.8 mmol) of methanesulphony! chloride
was added dropwise while stirring to a solution, cooled to 0°, of
1.52 g (5.88 mmol) of (RS)-1-(4,5-dihydro-8-methoxy-1H-
benz[g]Jindazol-1-yl)-propan-2-ol and 3 3.27 mi (23 S mmol) of
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(20.4 mmol ) of triethylamne in 50 m of dichloronethane and fh@HiIB X AHTE-AS BEEN
was stirred at this tenperature for %Sf urther 20 1.5 hours. The reatEFQRCED
m xture was subsequently diluted with 150 m of dichl or onet hangr—wastreg——————=
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dried over
evaporated in a vacuum. The brown oil obtained was dissolved in

10 50 mi of anhydrous dimethylformamide, treated with 0.76 g
(11.8 mmol) of sodium azide and the reaction mixture was heated
to 85° for 15 hours while stirring. After cooling the solution
was poured into 80 ml of semi-saturated sodium chloride
solution and extracted twice with 80 ml of diethyl ether each

15 time. The combined organic phases were washed once with 80 mi

. of water and once with 80 ml of saturated sodium chloride
solution, dried over magnesium sulphate and the solution was
concentrated in a vacuum. The brown oil obtained was purified by
column chromatography on silica gel (ethyl acetate/toluene 1:1).

20 1 g (60%) of (RS)-1-(2-azido-propyl)-4,5-dihydro-8-methoxy-
1H-benz[glindazole was obtained as a light yellow oil.

¢) 1 g (3.5 mmol) of (RS)-1-(2-azido-propyl)-4,5-

dihydro-8-methoxy-1H-benz[glindazole dissolved in 50 ml of

25 anhydrous ethanol was hydrogenated over 100 mg of platinum
oxide for 2 hours. The catalyst was subsequently filtered off,
rinsed with ethanol and the solvent was removed in a vacuum.
The colourless oil obtained was dissolved in 70 ml of anhydrous
diethyl ether, filtered and- treated while stirring with a solution

30 of 406 mg (3.5 mmol) of fumaric acid in 10 ml of methanol. The
mixture was stirred at room temperature for 15 hours and the
white crystals were subsequently filtered off. 0.98 g (75%) of
(RS)-2-(4,5-dihydro-8-methoxy-1H-benz[glindazol-1-yl)-1-
methyl-ethylamine fumarate (1:1) with m.p. 174-176° was

35 obtained.
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35 sul phate and the solution was concentrated in a vacuum TH THFDBAEST HAS BEEN
obt ai ned was purified by colum chro ography on silica gel j( et hyRErRLACED

acetate/toluene 1:1). 1.38 g (89% o S)-1-(2- 20
azi do- propyl ) - 7- met hoxy- 4, 4-di net hyL-1 - di ro-indeno- [2,1 -c]pyrazole
were obtained as a yellow oil. c) : ~6 Mol ) of :

(S)-1-(2-azido-propyl)-7- 5 nethoxy-4, 4-di nethyl -1, 4-di hydro-indeno[ 2,1

S50PTE7 oo A OF Gl b saL el Gt InSHAQECERL ) o
filtered of dihydne<B-miethoxyrdribibemz[glindazoleityl)ad -methylethyd- vac;JErnl
it P 1ineLi0,88 113 i ot rbASrn Srl GLbeny P
mol ) of  Of ethyl trifluoroacetate in 60 mi of anhydrous methanol was
stirred at room temperature for 50 hours. After removing the
solvent in a vacuum the residue was taken up with 70 ml of
anhydrous dioxan, 0.8 g (3.5 mmol) of DDQ was added and the
10 mixture was boiled under reflux for 3 hours. Subsequently, the
reaction mixture was concentrated in a vacuum and the residue
was purified by column chromatography on silica gel (dichloro-
methane/acetone 4:1). 0.97 g (82%) of (RS)-N-[2-(8-methoxy-
1H-benz[g]indazol-1-yl)-1-methyl-ethyl]-trifluoroacetamide was
15 obtained as a pale brown solid which was used in the next
reaction without further recrystallization.

, b) A mixture of 0.97 g (2.76 mmol) of RS)-N-[2-(8-

methoxy-1H-benz[glindazol-1-yl)-1-methyl-ethyl]-trifluoro-

20 acetamide, 1 g (17.5 mmol) of potassium hydroxide in 3 ml of
water and SO mi of methanol was boiled under reflux for
S hours. The reaction mixture was subsequently poured into
100 ml of 1N sodium hydroxide solution, extracted three times
with 100 ml of diethyl ether each time and the combined organic

25 phases were dried over magnesium sulphate. After concentration
in a vacuum the residue was purified by column chromatography
on silica gel (dichloromethane/methanol 9:1). There was obtained
0.62 g (2.43 mmol) of a yellow oil which was dissolved in 50 ml
of diethyl ether and treated while stirring with a solution of

30 280 mg (2.43 mmol) of fumaric acid in 5 ml of anhydrous
methanol. The mixture was stirred at room temperature for a
further 17 hours and the white crystals were subsequently
filtered off. 640 mg (74%) of (RS)-2-(8-methoxy-1H-benz[g]-
indazol-1-yl)-1-methyl-ethylamine fumarate (1:0.5) with m.p.

35 196-198°C were obtained.

-
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fumaric acid in 10 m of nmethanol. The m xture was stirred at‘rnquP:E‘H\oBEEN

tenperature for 18 hours and the mhl? crystals were subseque tly frEtexseb
off. 1.23 g (69% of (S) 2- ( 7- met hox 15 4, 4-di net hyl -

, 4- di hydr oi ndeno[ 2, -c] pyrazol i t hyl - ethylanlne funarate
(12:1) wwth mp. [err] wer e obtaineéﬂﬁéiﬁﬂﬁLéfi-zo a) A sol ution of
1.5 g (7.4 mol) of 2-hydroxy- methyl ene-3, 3d6iBBInEthyl 1- ||ndanoneI ﬁ 55 ¢
6.1 I f -1- r.azj:0Q- pan ol uenesul phoni c
gcid FTrrol)OOOm(o anh%ggﬁ@wﬁ éfeﬁeg &eﬁleﬂ‘mmmgy&! &X¥rator for 2
hours. Aft emethyleme+Grethoxiyn1sindanome,t 0835gr ¢ Bmoommol) Lﬂife S1-|Durlfled
b I a a
(84% of( RQ% ERAAG-2 ol hpﬁ 16 mg; h?ébotaq‘iﬁéﬁéﬁ?@%ﬂ’& -
“yl) - pr opan802 ol oficanrhydraus salueneawas heated| onmwmatmssepadatbnﬁonw in
the next repachobits. 3After concentration in a vacuum the reaction mixture

was purified by column chromatography on silica gel (ethyl

acetate). 1.73 g (86%) of (S)-1-(7-ethoxy-1,4-dihydro-

10 indeno[2,1-c]pyrazol-1-yl)-propan-2-ol were obtained as a
yellow solid which was used directly in the next reaction.

b) 1.01 ml (13.4 mmol) of methanesulphonyl chloride

were added dropwise while stirring to a solution, cooled to 09, of

15 1.73 g (6.7 mmol) of (S)-1-(7-ethoxy-1,4-dihydro-indeno-
[2,1-c]pyrazol-1-yl)-propan-2-ol and 3.72 ml (26.8 mmol) of
triethylamine in 50 ml of dichloromethane and the mixture was
stirred at this temperature for a further 90 minutes. The
reaction mixture was subsequently diluted with 130 ml of

20 dichloromethane, washed twice with 70 ml of saturated sodium
hydrogen carbonate solution each time and the combined aqueous
phases were extracted once with 70 ml of dichloromethane. The
combined organic phases were washed with 70 ml of saturated
sodium chloride solution, dried over magnesium sulphate and

25 evaporated in a vacuum. The yellowish solid obtained was
dissolved in 50 ml of anhydrous dimethylformamide, treated
with 0.86 g (13.4 mmol) of sodium azide and the reaction
mixture was heated to 90° for 16 hours while stirring. After
cooling the solution was poured into 80 mi of semi-saturated

30 sodium chloride solution and extracted twice with 100 ml of
diethyl ether each time. The combined organic phases were
washed once with 80 ml of water and once with 80 ml of
saturated sodium chloride solution, dried over magnesium
sulphate -and the solution was concentrated in a vacuum. The

35 yellow oil obtained was purified by column chromatography on
silica gel (ethyl acetate). 1.76 g (93%) of (R)-1-(2-azido-
propyl)-7-ethoxy-1,4-dihydro-indeno[2, 1-c]pyrazole were

obtained as a light yellow solid. _ I
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to a solution, cooled to [ﬁ%é] of 1.6 g (6.2 nnDI) of (FEEPﬂAﬁED

[2,1-c] pyrazol -1-yl)-

3.5 m (25 mmol) of 35 triethylamne in 60 m of dlchloronethane and t he
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rinsed with ethanol and the solvent was removed in a vacuum.

The colourless oil obtained was dissolved in 100 ml of anhydrous
diethyl ether, filtered and treated while stirring with a solution
of 721 mg (6.21 mmol) of fumaric acid in 10 ml of methanol.
The mixture was stirred at room temperature for 15 hours and
the white crystals were subsequently filtered off. 2.0 g (86%) of
(R)-2-(7-ethoxy-1,4-dihydro-indeno[2,1-c]pyrazol-1-yl)-1-
methyl-ethylamine fumarate (1:1) with m.p. 161° were obtained.

Example 18

a) A solution of 0.5 g (2.45 mmol) of 2-hydroxy-
methylene-6-ethoxy-1-indanone, 0.27 g (2.94 mmol) of (R)-1-
hydrazino-2-propanol and 50 mg of p-toluenesulphonic acid in
50 ml of anhydrous toluene was heated on a water separator for
1 hour. After concentration in a vacuum the reaction mixture
was purified by column chromatography on silica gel (ethyl
acetate). 0.49 g (77%) of (R)-1-(7-ethoxy-1,4-dihydro-
indeno[2,1-c]pyrazol-1-yl)-propan-2-ol was obtained as a yellow
solid which was used directly in the next reaction.

b) 0.29 ml (3.79 mmol) of methanesulphonyl chloride
was added dropwise while stirring to a solution, cooled to 0°, of
0.49 g (1.9 mmol) of (R)-1-(7-ethoxy-1,4-dihydro-indeno-
[1,2-c]pyrazol-1-yl)-propan-2-ol and 1.06 ml (7.6 mmol) of
triethylamine in 30 ml of dichloromethane and the mixture was
stirred at this temperature for a further 50 minutes. The
reaction mixture was subsequently diluted with 100 ml of
dichloromethane, washed twice with 50 ml of saturated sodium
hydrogen carbonate solution each time and the combined aqueous
phases were extracted once with 50 mil of dichloromethane. The
combined organic phases were washed with 70 ml of saturated
sodium chloride solution, dried over magnesnum sulphate and
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50 of water and once wit WaI of saturated sodium
chloride solution, dried over magnesium sulphate and the solution
10 was concentrated in a vacuum. The brown oil obtained was
purified by column chromatography on silica gel (ethyl acetate).
0.53 g (99%) of (S)-1-(2-azido-propyl)-7-ethoxy-1,4-dihydro-
indeno[2,1-c]pyrazole was obtained as a light yellow solid.

15 ¢) 0.53 g (1.87 mmol) of (S)-1-(2-azido-propyl)-7-
ethoxy-1,4-dihydro-indeno[2,1-c]pyrazole dissolved in 25 ml of
anhydrous ethanol was hydrogenated on S5 mg of platinum oxide
for 1.5 hours. The catalyst was subsequently filtered off, rinsed
with ethanol and the solvent was removed in a vacuum. The

20 colourless oil obtained was dissolved in 50 ml of anhydrous
diethyl ether, filtered and treated while stirring with a solution
of 217 mg (1.87 mmol) of fumaric acid in 10 ml of methanol.
The mixture was stirred at room temperature for 15 hours and
the white crystals were subsequently filtered off. 0.54 g (77%)

25 of (S)-2-(7-ethoxy-1,4-dihydro-indeno[2,1-c]pyrazol-1-yl)-1-
methyl-ethylamine fumarate (1:1) with m.p. 157° was obtained.

" This Sheet Has Been Reﬂlaced

ARG




rinsed with ethano

col ourl ess oil obtai ned was di ssol v in 150

and the solvent was renpved in a vacuum

3 THReSHEET r-’AS BEEN
et hy REGLAGED

m of anhydrous

filtered and treated while stirring wth a solution of 453 ng 3.9 mmot) of

fumaric acid in 10 m of methanol.
tenperature for 4 hours and the wh
off. 1 g (69@@ of 30
-c] pyrazol -.1
obt ai ned. Exa
2- hydroxy-uﬁﬂgﬁinaﬂﬁeé-nethoxy 3, 3-di net hyl -
of (RS)sl-hydrazino-2-propanol and 100 ng of
. 100 m of anhydrous tol uene was heated 22

Eimple, A

(RS)-2-(4,4,7-trinethyl -

e was stirred at room
S were subsequently filtered
1 , 4-di hydroi ndeno[ 2, 1

%béé%%%ﬁ‘fhee&{lbd\ﬁﬁb%f)mﬁgn %}glgr%ﬁgea\ i tﬁé”] vas

1-i ndanone,

0.74 g (8 2 mol )
p- tol uenesul phonic acid in

mg/tablet

Active ingredient 100
Powd. lactose 95
White corn starch 35
10 Polyvinylpyrrolidone 8
Na carboxymethylstarch 10
Magnesium stearate 2
Tablet weight 250

15 Example B

Tablets of the following composition are produced in the

usual manner:

20

Active ingredient
Powd. lactose

White corn starch
Polyvinylpyrrolidone
Na carboxymethylstarch
Magnesium stearate

25

Tablet weight

mg/tablet
200
100
64
12
20

C
400

—_—
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on .a water separator for 2 hours. After concentration in a vﬂcﬁﬂ'ﬁ@*ﬂ%THAS BEEN

reaction mixture was purified by colé chromat og- raphy on dili caBEBLACED
(ethyl acetate/hexane 4:1). 1.4 g (7 (r’g] of (RS)-1 '

-(7-nmet hoxy-4, 4-di nethyl -1 , 4-di hydro-indeno[,2,1 -c]- 5 pyrazol-1

-yl )-propan-2-ol were obtained as awﬂeg whi ch was used directly in

t he next reaction. b) 0.8 M (10.2 mmol) of nethanesul phonyl chloride was

(5.1 mmol ) of - ( rbpble®, AfcHRe SMehihg Koibsitivh, By froducea: © - 9 10

i ndeno[ 2, 1-c] pyrazol -1-yl)-propan-2-ol and 2.9 m (20.4 nmol) of
triethylamne in 50 m of dichloronethane and the mxtuaﬁ;m%yed at
this tenperature for a further 1.5 hours. The reaction
subsequent | Acgivestipgredient 50 nl of 15 dichl oromet hane, w@hed twice with

70 m of sag ﬁ.e‘i%@wgéjm hydrogen carbonate sol ution each gige and the
conbi ned aqu%us a

The. combi neMIGaStaINaSccalMIOSEshed w th 70 mf of saturdded o
Talc 5
10 Magnesium stearate 1
: Capsule fill weight 150

The active ingredient having a suitable particle size, the
crystalline lactose and the microcrystalline cellulose are homo-
15 geneously mixed with one another, sieved and thereafter talc and
magnesium stearate are admixed. The finished mixture is filled
into hard gelatine capsules of suitable size.

—————

as Beén Replaced
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sodi-.um-chl ori de solution, dried over magnesi um sul.phate and oTH la&inEEN
in a vacuum The yellow oil obtained s dissolved in 40 m anhEPLAGED

di met hyl f ormam de, treated with 0. 66 (10.2 muol ) of sodium azi de andthe
reaction mxture was heated to [err] f@é .15 hours while stirri
cooling the solution was poured into

of sem -saturat
chloride 25 solution and extracted twice with 100 m of di e? ﬂ wmﬂ ,’tm;"
time. The comindorm th 100 M o

once with 100 m of s § %Wﬁgf%‘?@% dried over

magnesi um sul phate and the sol uti on was concentrat ed in a vacuum The brown
oil obtained was 30 purified by @l unm chromat ography on silica gel (ethyl

acetate/ toluene 1:1). 1.03 g (680 of KRS) - 1-f82- azi do- propyl )-7-

met hoxy- 4, 4-di et hyl - 1, 4- di hy C] pyrazol e were obtained as a
yel | ow oi B 35 c 1.

) g ) W (RS)-1-(2-azido-propyl)-7-
nmet hoxy- 4, 4-di met hyl -1 |, 4-di hydro #no| R }Nc] pyrazol e

2
R H/RS

NHa2

wherein
_R1 to R* each signify hydrogen, hydroxy, halogen, lower
alkyl, lower alkoxy or phenyl;

10 RS signifies hydrogen or lower alkyl, |
R6 signifies hydrogen, lower alkyl or lower alkoxy;
X - signifies -(CR7R8)n- or -CH=CH-;
R7 and R8 signify hydrogen or lower alkyl and
n signifies 1 or 2,

15 as well as pharmaceutically acceptable salts of basic compounds
of general formula |

2. Compounds according to claim 1, wherein R> signifies
methyl.
20
3. Compounds according to claim 1 or 2, wherein R2
signifies methyl or methoxy, X signifies -CH2- or -C(CH3)2- and
R1, R3, R4 and RS signify hydrogen.

25 4, (RS)-2-(7-Methoxy-1 .4-dihydro-indeno[2, 1-c]pyrazol-
1-yl)-1-methyl-ethylamine fumarate (1:1).

S. (S)-2-(7-Methoxy-1,4-dihydro-indeno[2,1 -c]pyrazbl-
1-y1)-1-methyl-ethylamine fumarate (1:1).
30 - |
6. (S)-2- (4 4,7-Trimethyl-1,4- 4-dihydro-ir -indeno[2,1-c]-

. This Sheet Has B
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pl ati num oxide for 1.5 hours. The catalyst Was® L23*subsequent]y fi RERLAGED
off, rinsed with ethanol and the sol t was rem)ved in a vacuum The
|ssol ved in 80 of anh¥drous di et hyl et her,

col ourless oil
filtered an@ytraagﬁ-gcrxi)nh-éng thylethylamine Eumafatm 6 my (3.5 nmol) of
5 fumaric acid in 15 m of nethanol. The mixture was stirred atIrO?mIt 4
t t f t he ite crystals u ent iltere
o?P‘?er"‘?SrS (5300 (@ 2 77 Mashina4 A e dentdiy T, &-aRsdnerindenaenol -

1 -c]pyrazfp; 1-e}pé\1r4a1zolnbtyly4‘r rmethiykethgldmirve afiematate (vuth) mp. [err]
wer e obt al ned. 10 anpl e

8. (RS)-2-(7-Methoxy—4,4-dimethyl-1,4-dihydro-
indenol[2,1-c]pyrazol-1-yl)-1-methyl-ethylamine fumarate (1:1).

di ssolved in 50 m of anhydrous ethanol we umumum”#!s!mm’érJWB'S@“W HAS BEE

9. (RS)-2-(7-Ethoxy-1,4-dihydro-indeno[2,1-c]pyrazol-
10 1-yl)-1-methyl-ethylamine fumarate (1:1).

10. (R)-2-(7-Methoxy-1,4-dihydro-indeno[2,1-c]pyrazol-
1-yl)-1-methyl-ethylamine fumarate (1:1).

15 1. (RS)-2-(8-Methoxy-1-H-benz[glindazol-1-yl)-1-
methyl-ethylamine fumarate (1:0.5).

12. Compounds of the general formula

20
wherein R1 to R6 and X have the significances set forth in
claim 1 and R9 signifies an azido group, a hydroxy group or a
protected amino group.

25

13. A medicament containing a compound according to any
one of claims 1-11 and a therapeutically inert carrier material,
especially for the treatment or prevention of central nervous
disorders such as depressions, bipolar disorders, anxiety states,

30 sleep and sexual disorders, psychoses, schizophrenia, migraine
and other conditions associated with cephalic pain or pain of a



a) A-solution of 0.51 g (2.7 mml) of 2- tumﬂ t’ w,,ulg,lllll THIS SHEET HAS BEEN
met hyl ene- 6- met hoxy- 1-i ndanone 0. 29 1% PtPLACED

hydr azi no- 2- propanol and 50 ng of p- t uenesul phonic acid in 55—t—of

anhydrous to heat ed on water separator, for 2 hours. Géter

concentrati |erfe9 mRersonalityi g §r€rv\89598$i\'ﬁ egmMpu

cgrogat 3gramgorde1rs Ismal; hébitalsybrapsmt Statds fgg%nlﬁ&ﬂ%lr nic dis- 5 ol Was
t i nde - -

bt ai ned_ as Ot dets: SBLAY Sisardars, it “Oaidhdo il Addredsivicy, rade TREked on

0.4 m (4. 92nemow disordersnand! behayioutal odisdeders, addictionprobesityhi | e

() 1. (7 Sroigien e dRRGRES, BE ) heribus Sstofy qfﬁréﬁgﬁgﬁéﬁ{oﬁ}fm and

1.4 m (9. 8meumﬂpganeratmm¢|semmem eardiovdsatilahidisordetsasachndst he
m xture was hyiddrt8Asiin ti‘hn%rirm%%f‘é,a&ﬁcﬂ(é Utc? afY | Gaserbimediing The

reacti on m xfdre. was supse Iororrethane

30 washed t #isQrdgrsnsyc nasogysmnﬁtaeedoédmm@mmm@estmal tract

motility.
10
14. A process for the manufacture of compounds according
to any one of claims 1-11, which process comprises
a) converting a compound of the general formula
15

wherein R1 to Ré and X have the significance given in claim
1 and R91 signifies a group convertible into an amino group,
20 into a corresponding amino compound of formula | and

b) if desired, converting the compound of formula |
obtained into a pharmaceutically acceptable salt.

25 15. Compounds according to any one of claims 1-11 for
use as therapeutically active substances, especially for the
treatment or prevention of central nervous disorders such as
depressions, bipolar disorders, anxiety states, sleep and sexual
disorders, psychoses, schizophrenia, migraine and other

30 conditions associated with cephalic pain or pain of a different
kind, personality disorders or obsessive-compulsive disorders,

. This Sheet Has Been Rep
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with 50 nml of saturated sodi um chl or soltition,* dMi ed oVer

L 5o e ;:zﬁeﬁﬂznz“qu*’cﬂmlammnauﬂmaﬂs e
I

| ph 5 d T wn aj ned was
ol sontyeq” ' dos al HRBBIAY it pAnk SEER, merral Diatic diseieis, hensal |
(4.92 mgol ) disorgtetisuin achittheod, taggnessitityn ageerelaa:euamémﬁrgd to [errlj
f 15 0 ure
i nto 80 %”@f”éﬁs ahel ¥ Qgﬁgﬁgﬁﬁsﬂ;ﬁ%e*@ﬁﬁﬂ% ggasgvt- : BBRl; wi ce
with 80 m 6kC4i damagest 0 oervous system by tragma; stnoke phesies- wer e
hed d t sodi um
chlorideds 950 % déenerdtive disdiiey ity CarfidVdseular Hisdaed shightdsond o
ypertensnon thrombosis, stroke etc. and gastrointestinal
disorders such as dysfunction of the gastrointestinal tract
motility.

10 16. The use of compounds according to any one of claims
1-11, especially in the treatment or prevention of central
nervous disorders such as depressions, bipolar disorders, anxiety
states, sleep and sexual disorders, psychoses, schizophrenia,
migraine and other conditions associated with cephalic pain or

15 pain of a different kind, personality disorders or obsessive-
compulsive disorders, social phobias or panic states, mental
organic disorders, mental disorders in childhood, aggressivity,

~age-related memory disorders and behavioural disorders,
addiction, obesity, bulimia etc., damages of the nervous system

20 by trauma, stroke, neurodegenerative diseases etc.,

cardiovascular disorders such as hypertension, thrombosis,

stroke etc. and gastrointestinal disorders such as dysfunction of
the gastrointestinal tract motility and, respectively, for the
production of corresponding medicaments. '

25
17. The invention as hereinbefore described.
r\—\
kA . This Sheet Has B
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concentrated in a vacuum The brown oil obtained was purifi gdrhy g@Ths seen |f
chromat ography on silica gel (ethyl etate/toluene 1:1). O}|5 g (55069 -
(R) - 1-(2-azido-propyl)-7-nmet hoxy-1, 4-di hydro- indeno[ 2, 1-c] pyrazel-e - wasr===—]
obtained as a yellowoil. 10 c) 0.5 g (1.85 mmol ) of

(R) - 1- (2- azi do- propyl ) - 7- met hoxy- 1, 4- di hydr o- i ndenof 2, 1- SAN4Q81491

di ssolved in 50 m of anhydrous ethanol were hydrogenated ov

pl ati num oxide for 2 hours. The catal yst was subsequently filtered off, 15
rinsed with ethanol and the sol vent was renpved in a vacuum; Wlfbwdeenﬁlaced

oi | obtained was dissolved in 70 m Abs&ndgtir ous di et hyl ether,

and tre%ted while stirring with a solution of 215 ng (1.85 mmol I
acid in5 m of _methanol. The mi xture was stirred at roomtenperature for
15 hours and t hd he inkgntion: iy sconcered Withs §HGyRlicyPyrazeleed off. 0.55 g

(83% of ( &ét?v??té”@the enérdl !fmlﬁﬁ"gdeno[z, 1 -c] pyrazol-1 -yl)-1 -
u

nmet hyl - et hyl am ne marate (1:1) with mp. [err] was obtained.

R4
RG

R3
/ ,\N
N

2
R R! \/Rs

NH2

10 _

wherein

R1 to'R4 each signify hydrogen, hydroxy, halogen, lower

alkyl, lower alkoxy or phenyl;

RS signifies hydrogen or lower alkyl,
15 R6 signifies hydrogen, lower alkyl or lower alkoxy;
- X signifies -(CR7R8)p- or -CH=CH-;

R7 and R8 signify hydrogen or lower alkyl and

n signifies 1 or 2,

as well as pharmaceutically acceptable salts of basic compounds
20 of general formula I

These compounds and salts are suitable for use as
therapeutically active substances, especially for the treatment
or prevention of central nervous disorders such as depressions,

25 Dbipolar disorders, anxiety states, sleep and sexual disorders,
psychoses, schizophrenia, migraine and other conditions
associated with cephalic pain or pain of a different kind,
personality disorders or obsessive-compulsive disorders, social

~ phobias or panic states, mental organic disorders, mental

30 disorders in childhood, aggressivity, age-related memory
disorders and behavioural disorders, addiction, obesity, bulimia



Exanple 8 25 a) A solution of 0.9 g (4.41 mmol) of 2-acet ‘ ITHi8 SHEET ASB EN
met hoxy- 1-i ndanone, 0.51 g (5.73 mmol ), of (RS)-1-hydrazi no-ig- pr g {;E%ncF '
70 ng of p-toluenesul phonic acid in "} m of anhydrous t ol uéfe—=wes=

on a water separator for 30 After concentration in a vacuumthe

h .
reaction miS&Gur siana%gsﬁrqf?ztbéurgw@&sjﬁxsmhxt%uaﬁysml@,mwr Qrel (et hyl
acetate). @né%ﬁ@e odisedsesletd., "Gardisvasc frhdls(??dérgi 1Y i Oas

i ndeno[ 2, 1-¢ razol.-l-%h)- ropan- 2-ol . were obt ai ned . as, el low solid

whi ch vas JRBREEENSION, throMOsIs, Streke ¢t 288 gastranfestingl 52 mol) of
et hanesul pHigoyderdsudidea sfdretion of\the ghstrointestinalyttarta sol ution,
cooled t [fﬁ?(r}]ég{/ 1.1 g (4.26 nmol) of (S)-1 -(7-nmethoxy-3-nethyl-1 -

“a-di hyd¥ o-TeElEY- -

This Sheet Has
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25 ‘f2*1 *c] pyrazol-1 -yl)-propan-2-ol and 2.4 m (17 mmol) Qf;_ﬁmbgbﬁad*a&ﬂifﬁ;‘
in 60 M of dichloromethane and the mixture was stirred atljthis
for a further 1.5 hours. The reaction m xture was subsequeftpaye

130 mM of dichloro- 5 nethane, washed twice with 60 m of

extracted once with 50 nm of di cipreycuret Maia2oLe PerEATRVESd
were washed with 70 ml of saturated sodrunrchioride sofuti

hydr ogen carbonate. sol uti on each tine and the conbi ned aqueE

nmagnesi um sul phate and 10 evaporated in-a vacuum The brownof1
was dissolved in 60 m of anhydrous dinmethylformam de, treated with 0.55 g
xture was heated to [err] -
for 15 hogrs while stirring, After cooling the solution was poured into 80

m of sem -satur d.sodiym ¢hl ori de 15 'tﬁltuntlgln and eﬁthacte%tw%ethwth
cyclic pyrazole derivatives of the '

(8.46 nmmol) of sodium azide and the rea

80 nl of diethyl +t¢aaveniion isconcerned wi
".gene_ral formula :

10
wherein
" RltoR*  each mgmfy hydrogen, hydroxy, halogen, lower
' alkyl, lower alkoxy or phenyl;
| RS signifies hydrogen or lower alkyl,
15 RS  ‘signifies hydrogen, lower alkyl or lower alkoxy,
X - signifies (CR7R8)p- or -CH=CH-;
R7and R8 signify hydrogen or lower alkyl and
n signifies 1 or 2, |
as well as pharmaceutically acceptable salts of basxc compounds of general

20 formula I.

These compounds and salts are suitable for use as therapeutically active
substances, especially for the treatment or prevention of central nervous

dxsorders

46

FS—phases—were.
rGéBitgETasessE
dr i f&gPiovaED

EN’

[0] 90

I

M
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tinme. The corbi ned organi ¢ phases were washed once with 80 nil| BEPW#EEF ~and
once witth 80 ml. of saturated sodiumchloride solution, dried}lover .n.ﬁgne‘ﬂ]u:

HEET

sul phate and the solution was concentrated in a vacuum The hy Bl ‘oil- :

obt ai ned was purified by 20 col unm chronat ography on silica gel (et hyl
acetate/toluene 1:1). 1 g (83% of

(RS) - 1-(2-azi do- propyl)-7-nmet hoxy- 3- met}‘nyl -1, 4-

di hydr o-i ndeno[ Zrieyel fy pebes \BRRIVAPE®isned as a dark brown oil. c) 1.19
(3.88 mol ) of (RS)-1-(2-azido-propyl)-7- 25

met hoxy- 3- net hyl - 1, 4-di hydro-indeng[ 2, 1-c] pyr.azgl e dj ssgl ved in 60 nm " of
anhydr ous et hanbhevRiesendinygatiareds Grncerngd yildy tﬁ'ﬁ!@ﬁﬁu&‘/@@% for 2
hours. Thegéﬁwkm%,wms parereAaeririoydiid teaminekfthylpyraedled th et hanol and
t he sol vent, was,.r em)VE(j( In_a va ugé? Titge col ourl ess oIl obtained was

di ssol vd FerYayvas of e 9eRRlRl BIWAct nyl ether, filtered and treated
while stirring with a solution of 450 ng (3.88 mmol) of fumaric acid in 5

m of methanol. The m xture wasg&tirred at roomtenperature for 1 5 hours
and the white crystals were subSequen!ly fig&ered off. '

NH,
I
wherein _
10 R1 to R4 each signify hydrogen, hydroxy, halogen, lower
. alkyl, lower alkoxy or phenyl;
RS .. signifies hydrogen or lower alkyl,
R6 signifies hydrogen, lower alkyl or lower alkoxy;
X signifies -(CR7R8)p- or -CH=CH-;
15 R7 and R8 signify hydrogen or lower alkyl and
n signifies 1 or 2, |

as well as pharmaceutically acceptable salts of basic compounds
of general formula 1.

20 .These compounds and saits are novel and are distinguished
by valuable pharmacological properties.

Objects of the present invention are compounds of general

formula | and pharmaceutically acceptable salts thereof per se

25 and as pharmaceutically active substances, the manufacture of

' the compounds of general formula | and their salts, medicaments
which contain these compounds and salts and the production of
these medicaments, as well as the use of compounds of general
formula | and of pharmaceutically usable salts thereof in the

30 control or prevention of ilinesses or in the improvement of
health, especially in the control or prevention of central nervous

&
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1.2 g (83%W of (RS)-2-(7-methoxy-4-nethyl-1 ,4-di hydroi ndend- REBLAGDINT SHEET

-c] pyrazol
obt ai ned.
2- met hoxy-

-1 -yl)-1 -nethyl-ethylam ne fumarate (1:1) with fhp. [ ] r

26 Exanple 9 a) A solution of 4.54 g (20.6 m

car bonyl - 6- met hoxy- 1-i ndanone, 2.3 g (25.5 muol ) of {RS|=F5

hydr azi no- 2- propanol and 1 50 ng of _p-tol uenesul phonic acid in 1 50 m of
anhydrous toluene was heated on a wét er separator for 4 hours. After
concentration in a vacuumthe reaction mxture was_taken up with ethanol

~and the se

. (di chl or onet

s ssiohy asadepressions bipolamliserdersa@axigly statesat r at ed and

purified b!slé‘é;inl#mi s@xushdistrdess, apsychoses,! selfizephrenia, migraine
h8

;(RS)-l-(?-

5

10

15

20

25

30

”ﬁtca‘%a' s 1_§$ﬂégﬁ€<ﬂ %y{fﬁgﬁ%/gpﬁglic pain or pain of a

different kind, personality disorders or obsessive-compulsive
disorders, social phobias or panic states, mental organic dis-
orders, mental disorders in childhood, aggressivity, age-related
memory disorders and behavioural disorders, addiction, obesity,
bulimia etc., damages of the nervous system by trauma, stroke,
neurodegenerative diseases etc., cardiovascular disorders such as
hypertension, thrombosis, stroke etc. and gastrointestinal
disorders such as dysfunction of the gastrointestinal tract
motility and, respectively, for the production of corresponding
medicaments.

Furthermore, the compounds of the general formula

wherein R1 to R6 and X have the significances set forth
above and R? signifies an azido group, a hydroxy group or a
protected amino group,

are an object of the invention.

The compounds of formula Il are important intermediates
for the manufacture of the pharmaceutically valuable compounds

‘of general formula I.

Where none of the symbols R? to R6 in formula | has an
asymmetric centre, the compounds in accordance with the
invention can be present as enantiomers, in other cases various



pyra_zol--3-
directly i

mol ) of diazonmethane in 56 m of anhydrous diethyl ether

.79

n the next reaction. 15 b) A sol ution of
Bateel

on-1-yl)-propan-2-ol were obtained as a brown oi IL&W*@'}L e TSHEET
0

4ol %6, !

stirring to a sol ution of 2.44 g (9.37 mol ) of (RS)-1-(7-methoxy-1, 4~
di hydro-indeno[2, 1 -c]pyrazol- r?l -yl)-propan-2-ol in 80 m of
anhydrous di ethyl ether and 50 n1 anhydrous nethanol. The 20 m xture
was stirr

concentrat

brown sol i

abte/ S RICERE iy (R, M%**?@Sém??&{e} AR 1

, 4-di hydrcsteﬂaets@mermand]p Damlxtlll'esyt eredfopan- 2-ol were obtained as a

d which was used dlrectly I n the next reaction. 25 C)

(1 5.2 nmol) of mathane,$

stirring t

o) TR tBBR Tioure et . 2he Brateht ST Hendfes! |

1.21 m
e

(RS) - 1-53,r‘ésiﬂu&5 matty -almaxitnbip of- 7; pdefmrablylup]twrtlazcarbbnyanoms,opan- 2- ol

and 4.3 m

10

15

20

25

30

35

withO "4k 'denoting straight-chain, branched or cyclic saturated
hydrocarbon groups such as methyl, ethyl, propyl, isopropyl or t-
butyl and "alkoxy" denoting an alkyl group bonded via an oxygen
atom. The term "halogen” can signify Cl, Br, F or I

The term “pharmaceutically acceptable salts” embraces
salts with inorganic and organic acids such as hydrochlonc acid,
hydrobromic acid, nitric acid, sulphuric acid, phosphoric acid,
citric acid, formic acid, fumaric acid, maleic acid, acetic acid,
succinic acid, tartaric acid, methanesulphonic acid, p-toluene-
sulphonic acid and the like.

RS can conveniently signify lower-alkyl, preferably methyl.

Especially preferred compounds in this case are those in
which RZ signifies methyl or methoxy, X signifies -CHz- or
-C(CH3)2- and R1, R3, R4 and RS signify hydrogen.

Some representative compounds defined by general formula
I which are particularly preferred in the scope of the present
invention are:

(RS)-2-(7-Methoxy-1,4-dihydro-indeno|[2, 1-c]pyrazo| -1-
yl)-1-methyl-ethylamine fumarate (1:1),

(S)-2-(7-methoxy-1,4-dihydro-indeno[2,1-c]pyrazol-1-yl)-
1-methyl-ethylamine fumarate (1:1), '

(S)-2-(4,4,7-trimethyl-1,4-dihydro-indeno[2, 1-c]pyrazol-
1-yl)-1-methyi-ethylamine fumarate (1:1),

(S)-2-(7-methoxy-4,4-dimethyl-1,4-dihydro-indeno[2,1 -c']- :

pyrazol-1-yl)-1-methyl-ethylamine fumarate (1:1),
(RS)-2-(7-methoxy-4,4-dimethyl-1,4-dihydro-indenol-
[2,1-c]pyrazol-1-yl)-1-methyl-ethylamine fumarate (1:1),

v



30 of! tri ét hylam ne in 60 m of dichloronmethane and the m x{ u'f*'éi’l\,é‘ai'_é‘:éﬂsz‘;NTSHEET |
stirred at this tenperature for a further 1.5 hours. The reaftion rneétwjgh‘ggs |

was subsequently diluted with 150 i of dichloronethane, was depie i
110 m of saturated sodi um hydrogen carbonate solution each i nmE anmg the ———=
conbi ned aqueous 35 phases were ext4V acted once with 70 ml of

di chl oronet hane. The conbi ned organi'c phases were washed wth 100 m of

! . ! o phes ! Loh q
cvaporated i n o BSVEH7 FRASKYS LRy YET-iRtBRofR IR IS °57 50 m
of anhydr odsmgthethylamine dumaratgt(e’tﬂ\bi;;hél gj(l]c 5@%){%5\;?F;um
azide and the r¢R}247-Methyg-124- -frfid 2. 1.8 SEY
I e R
5 (RS)-2-(8-methoxy-1-H-benz[glindazol-1-yl)-1-methyl-
ethylamine fumarate (1:0.5).

The compounds of general formula | as well as their
pharmaceutically acceptable salts can be manufactured in
10 accordance with the invention by

a) converting a compound of the general formula

R4

15
wherein R to R6 and X have the significance given above
" and R91 signifies a group convertible into an amino group,
into a corresponding amino compound and
20 b) if desired, converting the compound of formula |

obtained into a pharmaceutically acceptable salt.

The compounds of general formula lla in which R91 signifies
a group convertible into an amino group, preferably an azido
25 group, an acetylamino group or another protected amino group, can
be prepared according to methods known per se as described in
more detail below. '

When R81 signifies an azido group, the compounds of |
30 formula | are manufactured by reduction. This can be carried out



5 solution and extracted twice with 80 ml of diethyl ether

conbi ned organi ¢ phases were washed once with 80 mM of wated| and ﬁrg tggs i
100 m of saturated sodiumchloride solution, dried over nmagnpsatetuHt. _ul*_jma.. ..... &
and the solution was concentrated in a vacuum The brown oil ; -
purified by 10 col um chr omat ograph§ on silica gel (ethyl acetate/toluene

1:1). 1.11 g (49% of (RS)-1-(2-azido-propyl)-3, 7-di methoxy- 1 4-

I b | . 1.11
(0 ot o b A4 e iy ot indes SEER a8 b ;
di met hoxy- lithiudh ralaminiumd drydritel orcbpycmiytac diydroigeadtion of rdetei
anhydr ous EE%&F{S BER églq_{)ggg)% 0 ah%ﬂ owl.péﬁlt, Hm‘om de for 1.5

hours. The uent ere of f, rms%@ W't h et hanol and

the sol ven® umw@nhy d erfsausm:ag erﬁe ¥einguagent anhydieusi ethernas
di ssol vgd pn fé?cralh){] ofarmdscwpe&zl £Isﬁ:ﬁtﬂdle€ﬁ§1€the §ohepted and treated

while stirring with a sol ution of mg (3.71 nmmol ) of fumaric acid in 5
m of methanol. The m xture was stirred at roomtenperature for 1 5 hours
and t he The catalytic hydrogenation on metal catalysts, e.g.

platinum or palladium, is conveniently effected at room
temperature. Especially suitable solvents for this are: water,

10 alcohols, ethyl acetate, dioxan or mixture of these solvents. The
hydrogenation is effected under a hydrogen atmosphere either in
an autoclave or in a shaking apparatus. -

aRBPLATE: N GHEET ﬂ

When R21 signifies an acetylamino group or another
15 protected amino group such as e.g. trifluoroacetylamino, the
conversion into the corresponding amino compound is effected by
hydrolysis.

The hydrolysis to the corresponding amino compounds of
20 general formula | is effected according to methods known per se.
For this there are suitable metal hydroxides, for example sodium
or potassium hydroxide, which hydrolyse to the compounds of
formula 1 in the presence of water and a water-miscible organic
solvent such as an alcohol, ethylene glycol or the like.
25
The conversion of the compounds of formula | into their acid
addition salts is effected in a final operation, i.e. after the
hydrogenation or hydrolysis to the compounds of formula I.

30 The fumarates are especially well suited for pharma-
ceutical use because of their stability. However, all other acids
mentioned in the description form pharmaceutically acceptable
salts. The salt formation is effected at room temperature
according to methods which will be familiar to any person skilled

35 in the art, with alcohol-ether mixtures being especially suitable
as the solvent. -
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bei ge'crysE al s were subsequently filtered off. 0.56 g (46% G\‘EPLA&. H *@T SHEET
(S)-2-(3,7-di net hoxy-1 , 4-di hydroi ndeno[ 2,1 -c]pyrazol-1 -w) Ex \fL 1396
met hyl - et hyl am ne fumarate (1:0.5) with mp. [err] was obtaj : sedeeenen |
0 a) A solution of 1.4 g (8.04 mmol) of 2-hydroxy- 30 -
net hyl ene- 6- met hyl - 1-i ndanone, 0.87.g9 (9.65 nmml) of (RS)-1- .
hydr azi no- 2- propanol- and 100 ng of B t ol uenesul phon| c acid in 100 m of
anhydrous tolu wa parat o r After
concentration ?ﬂﬁﬁ\,@%@%ﬁ#@ﬁ Sfetg‘& Fg#t trﬂéérﬁé§ ?J{rfgf#'é'ga ﬁk/ col um

chr omat ogr whish ane gequiradofar the manmctu:ean&tﬁmeampnmds of1.7 g (93% of
(RS) -1 (7- Gehed b forfh 411 ¥ Yet tdHRTIAL Schémet] PYaiF .- 1 - V1) - propan-2- o

wer € obt ai ow 0| i ch was use directly in the next reaction.
28

5 In these Schemes all substltuents R1 to RS have the
significances given in formula |, R61 signifies hydrogen or lower
alkyl and Me signifies methyl. X1 has the significance given in
formula | for X, except for compounds with X = -CH=CH-, the
preparation of which is shown in Scheme 3.

10 )

Scheme |

n- Wb OH
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i ; |
b) 1.1 5mM (14.8 mol) of nmet hanesul phonyl chloride wer ac?ded drdﬁm%ﬁﬂ

while stirring to a solution, cooled to [err], of 1.7 g (7. 4%a{QTDm)4QfUL‘!?$
(RS)-1-(7-nmet hyl -1, 4-di hydro-i ndeno- [2, 1-c] pyrazol -1-yl) - gkopan=201 "Af

4.12 mM (29.7 mol) of 5 triethylamne in 60 m of dichloronethane and the
m xture was stirred at this terrper?ure for a further 1.5 hours. The
‘reaction m xture was subsequently diluted with 100 m of dichloro- nethane,
washed twice with 50 m of sat ur alge ﬁl% épgl um hydrogen carbonate sol ution
each time and the conbi ned aqueous phases 10 were extracted once with 50 ni.
of dichl oromet hane. The conbi ned organi c phases were washed with 50 m of
saturated sodiumchloride solution, dried over mag, esi um sul phate and
evaporated in a vdtuum _The y How oi | obtained wys dissol vedyin 40 m of
anhydr ous di ne R;hyl bt paf €ated with 0. 96 5 T4 8 pol) of sodium
azi de and the"res . [

Scheme 1 shows the preparation of compounds of formula
llal in which R61 signifies hydrogen or lower alkyl and all other
5 substituents have the significance set forth above with the
exception of X = -CH=CH-.

The following procedure is conveniently used:

10 A compound of formula lll, which is known or which can be
prepared by a known procedure, is converted into the corres-
ponding pyrazole compound of general formula llb1 with 1-
hydrazino-2-propanol and p-toluenesulphonic acid in anhydrous
toluene on a water separator. Subsequently, the hydroxy group

15 can be converted into a leaving group according to methods known
per se, for example by reaction with a sulphonyl chloride,
preferably methanesulphonyl chloride, to the sulphonate.
Compounds of formula llb1 can be converted by treatment with an

T



S atons s . bt s ot omeom

]

£
solution and extracted twice with 100 ml of diethyl ether ﬁE’JtuHre TH&.HEET
conbi ned organi c phases were washed once with 80 m 20 of ter aﬁd Oﬂﬁe
with 80 m of saturated sodiumchloride solution, dried ovdf é
sul phate and the solution was concentrated in a vacuum Th
obt ai ned was purified by colum chagmat ography on silica gel (et hyI
acetate/toluene 1:1). 1.38 g (73%

RS) - 1- ( 2- d l,) - 7: et hyl h. d I
Lers oot a8l e Vit bohba acitey Woanpofr saEck . BAEEYL 72 5o
rrrmlh) | of {RDY the (Commespondingpatido7compounds of formula lla1, which, 3a5

met

anhyérousﬁggkgég v(\:/gﬁ(ejtg Wenacf){'?jﬁ(z)%g @J@ﬁ&bﬂ&? df ‘?%%lgi?(‘l de for 2
hours. Th@cEQf qpﬁwmt ausuquaam Dy reductien @Hheraz«\d@ogmunq et hanol and
the solgvent was renoved |n a vacuum The col ourl ess oi |l obtained was

St7ri ng i U Scbe Ponteabs e Bedifattioh, Bf copnolyids %ﬁi@é’r&éé "ain'10

of met handormula la2 in WhICh the substltuents R1 to RS and X have the
significance described above with the exception of X = -CH=CH-.

10 In this case, a compound of formula IV, which is known in
the literature or which can be prepared by a known procedure, is
conveniently converted with 1-hydrazino-2-propanol as described
above into a compound of formula V. Subsequently, this compound
is alkylated in an anhydrous solvent. Dialkyl sulphates or diazo-

15 methane can preferably be used as the alkylating agent. Subse-
quently, the OH group of the compound V can be converted accord-
ing to the methods described above into a leaving group and then
replaced by an azido group.

20" Scheme 3 hereinafter shows the manufacture of the
compounds of formula Ib in which the substituents R1 to R® have
the significance set forth above.
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The m xtu

(RS)-2-(7
nmet hyl - et

1]

re was stirred at roomtenperature for 1 5 hours 4§ ﬁ*pgg?mﬁ%
crystal s were subsequently filtered off. 1.62 g (87% 29| of T T

hyl am ne fumarate (1:1) with mp. [err] were obtai

5 a) A solution of 1.42 g (8.0 | ) of 6-fluoro-2-
hydr oxynet hyl ene- | -i ndanone, 0. 87 (9.65 mol ) of (RS)-1-

hydr azi no
anhydr ous

t ol uene was heated

- 2-propanol and 100 ; tol uenesul phonic acid in 100 mM of
or%:hgrn\fgi er separator for 10 1.5 hours.

concentration in a vacuumthe reaction m xture was purified by col um
chromat ography on silica gel (ethyl acetate). 1.5 g (81% of

(RS)-1-(7

10

15

-fluoro-1, 4-di hydro-

Rs RS

The following procedure is conveniently used:

A compound of formula la is reaction in a solution
consisting of triethylamine and ethyl! trifluoroacetate in an
anhydrous solvent, preferably methanol. After removing the
solvent the residue is taken up in dioxan, treated. with DDQ (2,3-
dichloro-5,6-dicyano-benzoquinone) and refluxed. After this
dehydrogenation the protecting group can be cleaved off from the
amino group as described. The amino protecting group -COCF3 is
especially well suited in this reaction, but other protecting
groups can also be used.

As mentioned earlier, the compounds of formula | and their

pharmaceutically acceptable salts possess valuable pharmaco-

logical properties. They have the capacity to bind to serotonin
receptors and are accordingly suitable for the treatment or

N¢ SHEET

-met hyl -1 , 4-di hydroi ndeno[ 2, 1-c]pyrazol-1 -yl)-3 pae- 04 JUL 18%

After

!?



i ndeno[ 2, 1- ¢] pyrazol - 1-yl ) - propan- 2- ol were obtai ned as a yelj IRRVLAGEFENT SHEET
whi ch was used directly in the next reaction. is b) 1m ( 359 .mﬁM)JH[

met hanesul phonyl chl ori de was added dropwi se while stirring i '
cooled to [err] of 1.5 g (6.46 mol) of (RS)-1-(7-fluoro-1
, 4-di hydro-i ndeno[ 2, 1-c] - pyrazol-1-yl)-propan-2-ol and 3.6 m (25.8 mmol)
of triethyl- 20 amine in 60 m of d0chl oronethane and the nixture was
stirred at this tenperature for a further 1.5 hours. The reaction mxture
was subseqpeenention of #inesses andisarders dfcthe kindtrefesredivdened twice with
50 m of s S gt 0 i5Al gf i il and the
conbi ned aﬁé‘;'ﬁ‘%"éﬁﬁﬂ- el 181, &, PrgeLetER o1 I eonding™

di chl or one g2 Sconbi ned organi ¢ phases were washed with 50 nl of

sat urated sodi um chl oride solution, dried over magnesi um sul phate and
evapor ated i - aT|ac k! Lngd ' - 4| 50 m of
anhydr o:§s di mtﬁy?fgb%nrﬁ-r E’Z,éﬁbgpgggm? fﬁbﬁhg’? IWsa.ceb?diQﬁéfé%ltﬁ

the invention to serotonin receptors was de%ermmed in vitro by

standard methods. The compounds were investigated in accord-
ance with the assays given hereinafter:

!
|
|

aip 'soi-'ut-T-on-;:!-g-s-q- !

10 a) Displacement assays with [3H}-5-HT(1 nM) as the radio-
ligand on recombinant human-5HT1A receptors expressed in 3T3
cells of mice were carried out in order to determine the affinity
of a compound to the S5HT 1A receptor. Membranes which had been
obtained from 2 x 105 cells were used as were various concen-

15 trations of the respective test compound.

b) For the binding to the SHT2¢ receptor in accordance with the
[3H]-5-HT binding assay according to the method of S.J Peroutka
-et al., Brain Research 584, 191-196 (1992).

20 .
c) For the binding to the 5HT24 receptor in accordance with the
[3H]-DOB binding assay according to the method of T. Branchek et
al., Molecular Pharmacology 38, 604-609 (1990).

25 ~ The pu values (pki = -log10 Ki) of the test substances are
given. The ki value is defined by the following formula:

30 in which the ICsg values are those concentrations of test
compounds in nmol by which 50% of the receptor-bound ligands
are displaced. [L] is the concentration of ligand and the Kp value
is the dissociation constant of the ligand.

35 . The thus-determined activity of some compoundé in

accordance with the invention will be evident from the following
Table: |



30 (12.9 mmol ) of sodium azide and the reaction m xture wa Eg SFifp T SHEET

[err] for 5 hours while stirring. After cooling the solutio %g..g%{rmm'

into 70 mM of sem -saturated sodium chloride solution and e ed_tw e

with 100 mM of ethyl acetate each tinme. The conbi ned organi c phases were
washed once with 80 m of water 33 and once with 80 nml of saturated sodi um
chloride solution, dried over mag dsi um sul phate and the sol ution was
concentrated in a vacuum The brown oil obtained was purified by col um

chroma- tography on silica gel (ethyl acetate). 1.59 g (96% of [err] 30
azi do-propyl)-7-fluoro-1 ,4-di hyfest i Méehod?, 1 -c]pyrazole were obtained
as a light yellowoil. c) 1.59 g (6.18 mmol) of
(RS) - 1- ( ZmtrZi—eho—fomp et S p iy —-r el 2RO 2——Epy+pZ Ol €
di ssolved in 50 nl of a b c

1 6.45 8.26 7.03

2 6.47 8.57 7.31

3 5.38 8.32 6.64

4 5.58 - 8.65 7.43

S 6.20 7.90 6.72

6 5.74 8.33 . 7.31

7 5.61 7.73 6.44

8 5.17 7.13 6.08

9 5.37 5.80 4.80

10 5.78 8.32 7.30

11 5.75 7.51 6.58

12 5.91 7.72 6.85

13 5.92 8.38 7.31

14 5.63 6.70 . 5.81°

15 589 8.28 7.09

16 6.70 8.94 7.60

17 7.40 6.68

18 6.00 8.48 7.31

5 1 = (RS)-2-(7-Methoxy-1,4-dihydro-indeno[2,1-c]pyrazol-1-
yl)-1-methyl-ethylamine fumarate (1:1)

2 = (S)-2-(7-Methoxy-1,4-dihydro-indeno[2,1-c]pyrazol-1-yl)-
1-methyl-ethylamine fumarate (1:1)
(S)-2-(4,4,7-Trimethyl-1,4-dihydro-indeno[2,1-c]pyrazol-
10 1-yl)-1-methyl-ethylamine fumarate (1:1)

4 = (S)-2-(7-Methoxy-4,4-dimethyl-1,4-dihydro-indeno
[2,1-c]pyrazol-1-yl)-1-methyl-ethylamine fumarate (1:1)

W
H

5 = (RS)-2-(4,4,7-Trimethyl-1,4-dihydro-indeno[2,1-c]pyrazol-
1-yl)-1-methyl-ethylamine fumarate (1:1)
15 6 = (RS)-2-(7-Methoxy-4,4-dimethyl-1,4-dihydro-indeno

[2,1 -c]pyraon -yl)-1-methyl-ethylamine fumarate (1:1)
7 = (R)-2-(7-Methoxy-1,4-dihydro-indeno[2,1-c]pyrazol-1-yl)-
1 -methyl-et_hylamine_ fumarate (1:1)



anhydrous ethanol wer e hydrogenat ed ove
hours. The catal yst was subsequently fil] teredvaff w{jnsed wilt h et hanol

the sol vent was renoved in a vacuum Thé—eekeurtessai t di pad- v JUL.199..
di ssolved in 100 ml of anhydrous 10 diethyl ether, filteret-and. tteatet="
while stirring with a solution of 717 ng (6.18 nnDI) of fumaric acid in 10

m of nethanol. The m xture was stilfred at roomtenperature for 5 hours and

the whit t gl b tly filtered off. 1. (789 of
(9“2 (7- B or (R8)-Er(arMpdhomuchrmgany 1S g1 @pwsiroringengtz, i-c1 15

rzrgt hyl - et hyl am pyrézmaiaylﬂ-lnéﬁhwé gruzmméefur]namw g Uy hed. Exanpl e 12
hydr oxynet yr'engﬁg ?&3%?@1 rﬁe@"%gn m(ar%' E")r}nﬁ ?yfﬁz‘)l'
(RS) - 1- hydr azi na-yL)pTﬂp&ﬂﬂﬂl-e{thylanﬂnergfwhapate)I(l]eﬁeS)suI phonic acid in 100
m of ag gtyldggu%rzsbwv mgwt dHy droMh@End ERT Rl plyrh2bl4 Ypyirs. After
-metﬁyluethylamme fumarate (1:1)
11 = (RS)-2-(7-Fluoro-1,4-dihydro-indeno[2,1-c]pyrazol-1-yl)-
. 1-methyl-ethylamine fumarate (1:1)
12 = (RS)-2-(7-Fluoro-4,4-dimethyl-1,4-dihydro-indeno[2,1-c]
10 pyrazol-1-yl)-1-methyl-ethylamine fumarate (1:1)
13 = (RS)-2-(7-Ethoxy-1,4-dihydro-indeno[2,1-c]pyrazol-1-yl)-
1-methyl-ethylamine fumarate (1:1)
14 = (RS)-2-(6-Methoxy-4-methyl-1,4-dihydro-indeno[2,1-c]
pyrazol-1-yl)-1-methyl-ethylamine fumarate (1:1)
15 15= (RS)-2-(8-Methoxy-4,5-dihydro-1H-benz[glindazol-1-yl)-1-
methyl-ethylamine fumarate (1:1)
16 = (RS)-2-(8-Methoxy-1H-benz[glindazol-1-yl)-1-methyl-
ethylamine fumarate (1:0.5)
17 = (R)-2-(7-Ethoxy-1,4-dihydro-indeno[2,1-c]pyrazol-1-yl)-1-
20 - methyl-ethylamine fumarate
- 18= (R)-2-(7-Ethoxy-1,4-dihydro-indeno[2,1-c]pyrazol-1-yl)-1-
- methyl-ethylamine fumarate

708 s =t Rl @ dm Oﬁéﬁ.@xéﬁﬁzﬁﬂngET

|

25 .
it has been shown that penile erection is dependent on
stimulation of the 5HT2c receptor (see Berendsen & Broekkamp,
Eur. J. Pharmacol. 135, 179-184 (1987).

30 The number of penile erections was determined within 45
minutes after administration of the test substance. The EDso is
the dose which causes 50% of these erections.

Example No. EDso (mg/kg), s.c.
1 0.32s.¢c./3.2 p.o. This Sheet Has Been Re;
: oxicnse NN i
13 - 0.5 s.c./2.7 p.o.
18 -~ 0.7 s.c./2.3 p.o.




25 reactfon m xture was purified by colum chromat ography rﬂEﬂﬂAﬁﬁMgﬁ#SHEET
(ethyl acetate). 1.7 g (96% of (RS)-1-(7-fluoro-4,4- dinethyl- 04 JUL 1996
, 4- di hydro-indeno[ 2,1 -c]pyrazol-1 -yl)-propan-2-ol were ob dWﬂed asma ................

yellow oi | which was used directly in the next reaction. 30-Bf“~FH=<3

mmol ) of met hanesul phonyl chl ori d was added dropwi se while stirring to a
solution, cooled to [err], of 1.7 é (6.5 mmol) of

(RS)-1-(7-fluoro-4, 4-di net hyl -1, 4-di hydr o-

i ndeno[ 2, 1-c] pyrazol -1-yl)-propan-2-ol and 3.6 m (26 mol) of 35
tiiethyl am ne The6€ompoundsi ofiformutd hame thel phmfma'oetutlnllxyas sti rred at

LELZQESE?F%E{#'%"%CQA SR steg ST icolfolige o forthdia LER™C. i i 70
nm of sat gnea mediegmentmne.g. in the form of pharmaceutical prep-
5 arations. The pharmaceutical preparations can be administered
orally, e.g. in the form of tablets, coated tablets, dragées, hard
and soft gelatine capsules, solutions, emulsions or suspensions.
The administration can, however, also be effected rectally, e.g. in
the form of suppositories, parenterally, e.g. in the form of
10 injection solutions, or nasally.

For the production of pharmaceutical preparations, the
compounds of formula | and the pharmaceutically acceptable acid
addition salts of the compounds of formula I can be processed

15 with pharmaceutically inert, inorganic or organic carriers.
Lactose, corn starch or derivatives thereof, talc, stearic acid or
its salts and the like can be used, for example, as such carriers
for tablets, coated tablets, dragées and hard gelatine capsules.
Suitable carriers for soft gelatine capsules are, for example,

20 vegetable oils, waxes, fats, semi-solid and liquid polyols and the
like. Depending on the nature of the active ingredient no carriers
are, however, usually required .in the case of soft gelatine
capsules. Suitable carriers for the production of solutions and
syrups are, for example, water, polyols, glycerol, vegetable oil

25 and the like. Suitable carriers for suppositories are, for example,
natural or hardened oils, waxes, fats, semi-liquid or liquid
polyols and the like.

The pharmaceutical preparations can, moreover, contain
30 preservatives, solubilizers, stabilizers, wetting agents, emulsi-
fiers, sweeteners, colorants, flavorants, salts for varying the
osmotic pressure, buffers,. coating agents or antioxidants. They
can also contain still other therapeutically valuable substances.

35 Medicaments containing a compound of formula | or a
pharmaceutically acceptable acid addition salt thereof and a
therapeutically inert carrier are also an object of the present
invention, as is a process for their production which comprises



31 carbonate solution each time and the conbi ned aqueous phdp®EPVRCEMENT SHEET |
extracted once with 70 m of dichl oronethane. The conbi ned dfganic p&a S
were washed with 70 m of saturated sodi um chioride sol uti or] Detd:e8! vﬁm !
magnesi um sul phate and 5 evaporated in a vacuum The yel | ow ‘oF—obtarFred——="
was dissolved in 40 m of anhydrol% di met hyl formam de, treated with 0.85 g
(13 mmmol ) of sodium azide and the reaction m xture was heated to [err] for

of sem - iiigifio one gis Whor€ oipflifis 8 findd' Lahdlor BhelBH" C1i co w th 100
m of di @euticaliynacceptablei agid additiomisaitsl thegeof dntm:a galemical washed once
wi th 100 gdmplfistiatieh form ﬂﬁe?ﬁuﬁtgpoﬁb gf ﬁné?é"fﬁlﬁ?lﬁgéﬂﬁhﬁ chloride

solution, dried over magnesium sul phate and the so n was ctoncentrat ed
in a vacli®ft §RTE8wn oi | obtai ned was 15 purified by ¢ol um |
chronmeg ography on silica gel (ethyl acetate/ toluene 1:1). 1.66 g (90% of

(RS)-1-(2- azi §-Jucohdhncd WitH¥HY invention compounds of general
formula | as well as their pharmaceutically acceptable acid
addition salts can be used in the treatment or prevention of
central nervous disorders such as depressions, bipolar disorders,

10 anxiety states, sleep and sexual disorders, psychoses, schizo-
phrenia, migraine and other conditions associated with cephalic
pain or pain of a different kind, personality disorders or
obsessive-compulsive disorders, social phobias or panic states,
mental organic disorders, mental disorders in childhood,

15 aggressivity, age-related memory disorders and behavioural
disorders, addiction, obesity, bulimia etc., damages of the
nervous system by trauma, stroke, neurodegenerative diseases
etc., cardiovascular disorders such as hypertension, thrombosis,
stroke etc. and gastrointestinal disorders such as dysfunction of

20 the gastrointestinal tract motility and, respectively, for the
production of cbrresponding medicaments. The dosage can vary
within wide limits and will, of course, be fitted to the individual
requirements in each particular case. In the case of oral admini-
stration the dosage lies in a range of about 0.01 mg per dose to

25 about 500 mg per day of a compound of general formula I or the
corresponding amount of a pharmaceutically acceptable acid
addition salt thereof, although the upper limit can also be
exceeded when this is found to be indicated.

30 The following Examples illustrate the present invention in
more detail. However, they are not intended to limit its scope in
any manner. All temperatures are given in degrees Celsius.

‘Example 1
35 |
a) A solution of 0.95 g (5 mmol) of 2-hydroxymethyl-
ene-6-methoxy-1-indanone, 0.55 g (6 mmol) of (RS)-1-hydrazino-
2-propanol and 60 mg of p-toluenesulphonic acid in 60 mi of -



4, 4-di net hyl -1, 4-di hydr o-i ndeno[ 2, 1- c] pyrazol e were obt ai nefl REPLACEBENIVSHEET
oil. 20 C) 1.66 g (5.82 nmml) of (RS)-1-(2-azido-prppyl)-7 '
fluoro-4,4-dinethyl-1 ,4-di hydro-indeno[2, 1 -c]pyrazole di amdwecpjén\wd} H%
of anhydrous et hanol mere hydrogenated over 160 ng of plati

1.5 hours. The catal yst was subsqug\r/\tly filtered off, rinsed with et hanol
and the solvent was renoved in a 2 acuum The yellow oil obtained was

di ssol ved in,8Q m anhydroys dieth ether, filtered anpd treated while
stirring mﬁf‘hyaf%l!ﬁ g?*”@ﬁ'eowaﬁ;h? % P WRHST SeParatomRIQrc 200Ws n 10 m  of
met hanol . Aftemiconcentrationsin ra vdcaUm the teattiormixtufeowds 5 hours and the

hite cr yShaRieleh o btpetg?gya Qe Bl (Bingl S8R
ot byl ot E?Kaﬂ@n’e f)urrgr%tfl? 74%) of “S( {rﬁemo%ﬁ é-@ilth% Virsed. Exanpl e 13
35 5 indeno[2,1-c]pyrazol-1 -yl) propan-2-ol was obtained as a yellow

oil which was used directly in the next reaction.

b) 0.6 ml (7.4 mmol) of methanesulphonyl chloride was
added dropwise while stirring to a solution, cooled to 0°C, of

10 0.9 g (3.7 mmol) of (RS)-1-(7-methoxy-1,4-dihydro-indeno-
[2,1-c]pyrazol-1-yl)-propan-2-ol and 2 mi (14.8 mmol) of
triethylamine in 40 ml of dichloromethane and the mixture was
stirred at this temperature for a further 1.5 hours. The reaction
mixture was subsequently diluted with 100 ml of dichloro- .

15 methane, washed twice with 50 ml of saturated sodium hydrogen
carbonate solution each time and the combined aqueous phases
were extracted once with S0 ml of dichloromethane. The
combined organic phases were washed with 50 ml of saturated

_ sodium chloride solution, dried over magnesium sulphate and '
20 evaporated in a vacuum. The yellow oil obtained was dissolved in
40 ml of anhydrous dimethylformamide, treated with 0.48 g

(7.4 mmol) of sodium azide and the reaction mixture was heated
to 700 for 15 hours while stirring. After cooling the solution was
poured into 80 mil of semi-saturated sodium chloride solution

25 and extracted twice with 80 ml of diethyl ether each time. The
combined organic phases were washed once with 80 ml of water
and once with 80 ml of saturated sodium chloride solution, dried
over magnesium sulphate and the solution was concentrated in a
vacuum. The brown oil obtained was purified by column chroma-

30 tography on silica gel (ethyl acetate/toluene 1:1). 0.87 g (87%)
of (RS)-1-(2-azido-propyl)-7-methoxy-1,4-dihydro-indeno-
[2,1-c]pyrazole was obtained as a light yellow oil.

c) 0.85 g (3.2 mmol) of (RS)-1-(2-azido-propyl)-7-

35 methoxy-1,4-dihydro-indeno[2,1-c]pyrazole dissolved in 50 ml of
anhydrous ethanol was: hydrogenated on 85 mg of platinum oxide
for 2 hours. The catalyst was subsequently filtered off, rinsed
with ethanol and the solvent was removed in a vacuum. The



t 3 { — |
a) Asolution of 1.63 g (8 mol) of 2-hydroxy- || REPLACEMENT SHEET
nmet hyl ene- 6- et hoxy- 1-i ndanone, 0.87 g (9.65 mmol) of (RS)-
hydr azi no- 2- propanol and 100 ng of p-tol uenesul phonic acid || Pate:. Qzlilwm s
of anhydrous toluene was heated on a water separator for 1 nour. After
concentration in a vacuumthe rQ%ctlon m xture was purified by col um
chromat ography on silica gel (ethyl acetate). 2 g (97% of

wor ¢ ob EGIGHIIESR olf GRFRRAL WAk (ARRBed it 7 B BRRvgrods ) 2 nET

react i odiethy! ethes, rfiltenesi mndhdreatad whileusdiringnwith arsalutios were added
dr opui S @f7 § enfd (812 Nerha) D AialieTscigaa! RY i GOmethan8l.2 The( 7. 7 mol)

ng(ESé rqqu‘p&7 5\ OXE r&d p,L. Mp‘.'err]nggnpa[ture for 15Yh3GN andtde ProPan-2-©
5 whlte crystals were subsequently filtered off. 0.9 g (78%) of
(RS)-2-(7-methoxy-1,4-dihydro-indeno{2,1-c]pyrazol-1-yl)-1-
methyl-ethylamine fumarate (1:1) with m.p. 182° was obtained.

Example 2
10

a) A solution of 1.5 g (7.9 mmol) of 2-hydroxymethyl-
ene-6-methoxy-1-indanone, 0.78 g (8.6 mmol) of (R)-1-hydra-
zino-2-propanol and 100 mg of p-toluenesulphonic acid in
100 ml of anhydrous toluene was heated on a water separator for

15 1.5 hours. After concentration in a vacuum the reaction mixture
was purified by column chromatography on silica gel (ethyl
acetate/hexane 4:1). 1.3 g (68%) of (R)-1-(7-methoxy-1,4-

_ dihydro-indeno[2,1-c]pyrazol-1-yl)-propan-2-ol were obtained as
a yellow solid which was used directly in the next reaction.

20

b) 0.85 ml (10.7 mmol) of methanesulphonyl -chloride
was added dropwise while stirring to a solution, cooled to 09, of
1.3 g (5.3 mmol) of (R)-1-(7-methoxy-1,4-dihydro-indeno-
[2,1-c]lpyrazol-1-yl)-propan-2-ol and 3.05 mi (21.4 mmol) of

25 triethylamine in 50 ml of dichloromethane and the mixture was
- stirred at this temperature for a further 1.5 hours. The reaction

mixture was subsequently diluted with 150 ml of dichloro-
methane, washed twice with 70 ml of saturated sodium hydrogen
carbonate solution each time and the combined aqueous phases

30 were extracted once with 70 ml of dichloromethane. The

combined organic phases were washed with 70 ml of saturated
sodium chloride solution, dried over magnesium sulphate and
evaporated in a vacuum. The yellow oil obtained was dissolved in
40 ml of anhydrous dimethylformamide, treated with 0.83 g

35 (12.5 mmol) of sodium azide and the reaction mixture was heated

to 700 for 15 hours while stirring. After cooling the solution
was poured into 100 ml of semi-saturated sodium chloride
solution and extracted twice with 100 ml of diethyl ether each



amine in 50 m of dichloromethane and the mixture was stirrdd?ERCAGEMENT SHEET
tenperature for a further 50 m nutes. The reaction m xture subaegu&urﬁ I]gss
diluted with 130 nmi of dichloro- 15 nethane, washed tw ce W A

saturated sodi um hydrogen carbonate solution each tine and the conbi néd
aqueous phases were extracted onci with 70 m of dichloronethane. The

conbi ned organi c phases were wash d with 70 M of saturated sodi um chl ori de
solution, dried_over gnesi um sul phate and 20 evaporated in a vacuum The

yel | ow oi kingdy al b FarpRingdsargania phases wergw 058 Witfet hy! f or mani de,
treated w100 Imb of Wwatermand)omde with N0zl eofagaturbeed esodiign M xt ure was

pour ed | neBirile<Blyddn, AHed, Hlet ToSQREHHAT sufitate. 588 U Salfid8.q | " "o
ext ract edwas cencentrated inla yacdunt. hWheebmwnemlzlobtamd was conblh ngg .
g;?ﬁp:ﬂg’egggéﬁl lgln\%g{ew)f;ori e S?EB'%) of ﬁ? ﬂ?zoé\zgirdo p?or(:glﬁ ?neeetﬁwzﬁe and th(ca)
¢ - - - -
Soen 1,4-dihydro-indeno[2, 1-c]pyrazole were obtained as a light
yellow oil. _

10 c) 1.3 g (4.8 mmol) of (S)-1-(2-azido-propyl)-7-meth-
oxy-1,4-dihydro-indeno[2,1-c]pyrazole dissolved in 50 mi of
anhydrous ethanol were hydrogenated over 130 mg of platinum
oxide for 2 hours. The catalyst was subsequently filtered off,
rinsed with ethanol and the solvent was removed in a vacuum.

15 The colourless oil obtained was dissolved in 80 ml of anhydrous
diethyl ether, filtered and treated while stirring with a solution
of 560 mg (4.8 mmol) of fumaric acid in 10 ml of methanol. The
mixture was stirred at room temperature for 4 hours and the
white crystals were subsequently filtered off. 1.4 g (81%) of 5

20 (S)-2-(7-methoxy-1,4-dihydro-indeno[2,1-c]pyrazol-1-yl)-1-
methyl-ethylamine fumarate (1:1) with m.p. 180° were obtained.

Example 3

25 a) A solution of 0.7g (3.5 mmol) of 2-hydroxymethylene-
3,3,6-trimethyl-1-indanone, 0.37 g (4.1 mmol) of (R)-1-hydra-
zino-2-propanol and 50 mg of p-toluenesulphonic acid in 50 ml
of anhydrous toluene was heated on a water separator for
2 hours. After concentration in a vacuum the reaction mixture

30 was purified by column chromatography on silica gel (ethyl
acetate). 0.8 g (89%) of (R)-1-(4,4,7-trimethyl-1,4-dihydro-
indeno[2,1-c]pyrazol-1-yl)-propan-2-ol was obtained as a yellow
oil which was used directly in the next reaction.

35 b) 0.5 ml (6.24 mmol) of methanesulphonyl chloride was
added dropwise while stirring to a solution, cooled to 09, of 0.8 g
(3.1 mmol) of (R)-1-(4,4,7-trimethyl-1,4-dihydro-indeno[2,1-c]-
pyrazol-1-yl)-propan-2-ol and 1.75 ml (12.5 mmol) of



concentrated in a vacuum The brown oil obtained was purifi ECF%@L%M%%F%?%ET
chromat ography on silica gel (ethyl acetate). 2.06 g (94% qf. ... 04 JUL 1936
(RS) - 1- (2-azi do- propyl ) - 7- et hoxy- 1, 4- di hydro-i ndeno- [2,1-c pBi%.zoJe_:\a&Ee.:-——
obtained as a light yellow oil. c) 2.05 g (7.2 mml) of ]
(RS)-1-(2-azido-propyl)-7- 35 ethoxy-1, 4-di hydro-indeno[ 2, 1-c] pyrazol e
di ssolved in 50 m of anhydrous et h8nol were hydr ogenat ed over 200 ng of
pl ati num oxide for 1.5 hours. The catalyst was subsequently filtered off,
rinsed wit triethydamineria 50e mloof elichlasemeshanedand the, mixture wasz3 The

o0 our cossgec i amedopperhariord ahep T vowhrihaestinty) o e
fumaric acliXtyre;was SHbSﬁBPﬁlaﬂm Hﬁ"‘ﬁ%f rwiilP ufébwgg 9? |qlégg>r§? room :
t enper at ur methianés washed awice with 70 ml of saturated sodium hydrogen
5 carbonate solution each time and the combined aqueous phases
were extracted once with 70 ml of dichloromethane. The
combined organic phases were washed with 70 ml of saturated
sodium chloride solution, dried over magnesium sulphate and
evaporated in a vacuum. The yellow oil obtained was dissolved in
10 40 ml of anhydrous dimethylformamide, treated with 0.41 g
(6.3 mmol) of sodium azide and the reaction mixture was heated
to 700 for 15 hours while stirring. After cooling the solution
was poured into 100 ml of semi-saturated sodium chloride
solution and extracted twice with 100 ml of diethyl ether each
15 time. The combined organic phases were washed once with
100 ml of water and once with 100 ml of saturated sodium
chloride solution, dried over magnesium sulphate and the solution
was concentrated in a vacuum. The brown oil obtained was
purified by column chromatography on silica gel (ethyl acetate/
20 toluene 1:1). 0.7 g (80%) of (S)-1-(2-azido-propyl)-4,4,7-
trimethyl-1,4-dihydro-indeno[2,1-c]pyrazole was obtained as a
light yellow oil.

c) 0.7 g (2.5 mmol) of (S)-1-(2-azido-propyl)-4,4,7-
25 trimethyl-1,4-dihydro-indeno[2,1-c]pyrazole dissolved in 50 mli
of anhydrous methanol was hydrogenated over 70 mg of platinum
oxide for 2 hours. The catalyst was subsequently filtered off,
rinsed with ethanol and the solvent was removed in a vacuum.
The colourless oil obtained was dissolved in 70 ml of anhydrous
30 diethyl ether, filtered and treated while stirring with a solution
of 290 mg (2.5 mmol) of fumaric acid in 5 ml of methanol. The
' mixture was stirred at room temperature for 4 hours and the
white crystals were subsequently filtered off. 0.5 g (54%) of
- (S)-2-(4,4,7-trimethyl-1,4-dihydro-indeno[2,1-c]pyrazol-1-yl)-
35 1-methyl-ethylamine fumarate (1:1) with m.p. 158° was obtained.



5 white cr‘ystal S were subsequently filtered off. 2.35 g (87l Ve ACEPATINT SHEET
(RS)-2-(7-ethoxy-1 ,4-di hydroindeno[2,1 -c]pyrazol- 1 -yl)
met hyl - et hyl am ne furar at e (1:1) with mp. [err] wer e obta|| &]‘éteE}&A‘pJ«gLﬂg%

A vma ol

10 a) A solution of 1.4 g (7.36 mml) of 2-hydroxy-
met hyl ene- 5- net hoxy- 1-i ndanone, 0.8 g (8.83 nmol) of (RS)- 1-

hydr azi no- 2- propanol and 100 ng of"%-tol uenesul phonic acid in 100 mM of
anhydrous toluene was heated on a water separator for 15 1.5 hours. After
concentration in a vacuum the red&Xamplei & ure was purified by col um

chr omat ography on silica gel (et hyI acetate/ hexane 4:1). 1.74 g (97% of

bt Ai ned as & a1 | o SPICIAH BF ledc SABCE il /O 2YAKE ! reaction, 20
b) 1.15 mbthﬂéné-&mblhoky-r&,ﬂ#drmethphdHmdaﬂdm!r,| O74ecige added dropw se
while stirig 89pifiof 8f' @)L Phydra2ingd2 Skdphbl -arff 100 mg of p-

toluenesulphonic acid in 100 ml of anhydrous toluene was heated

on a water separator for 1.5 hours. After concentration in a

vacuum the reaction mixture was purified by column chromatog-

raphy on silica gel (ethyl acetate/hexane 4:1). 1.41 g (76%) of

10 (R)-1-(7-methoxy-4,4-dimethyl-1,4-dihydro-indeno[2,1-c]-
pyrazol-1-yl)-propan-2-ol were obtained as a yellow oil whnch
was used directly in the next reaction.

b) 0.8 ml (10.2 mmol) of methanesulphonyl chloride was
15 added dropwise while stirring to a solution, cooled to 09, of
1.41 g (5.2 mmol) of (R)-1-(7-methoxy-4,4-dimethyl-1,4-
dihydro-indeno[2,1-c]pyrazol-1-yl)-propan-2-ol and 2.9 mi
~ (20.4 mmol) of triethylamine in 50 ml of dichloromethane and
the mixture was stirred at this temperature for a further _
20 1.5 hours. The reaction mixture was subsequently diluted with
150 ml of dichloromethane, washed twice with 70 ml of
saturated sodium hydrogen carbonate solution each time and the
combined aqueous phases were extracted once with 70 ml of
. dichloromethane. The combined organic phases were washed with
25 70 ml of saturated sodium chloride solution, dried over mag-
nesium sulphate and evaporated in a vacuum. The yellow oil
obtained was dissolved in 40 ml of anhydrous dimethylform-
~amide, treated with 0.76 g (11.4 mmol) of sodium azide and the
reaction mixture was heated to 70° for 15 hours while stirring.
30 After cooling the solution was poured into 100 mi of semi-
saturated sodium chioride solution and extracted twice with
- 100 ml of diethyl ether each time. The combined organic phases
were washed once with 100 ml of water and once with 100 mi
of saturated sodium chloride solution, dried over magnesium
35 sulphate and the solution was concentrated in a vacuum. The
brown oil obtained was purified by column chromatography on
silica gel (ethyl acetate/toluene 1:1). 1.38 g (89%) of (S)-1-(2-



1.74 g (7. 12 mmol ) of (RS)-1-(6-nmethoxy-1, 4-di hydro-i ndeno-|| REPLACEMENT SHEET
[ 2, 1-c] pyrazol -1-yl)-propan-2-ol and 3.85 m (28.5 nmol) of|] 25
triethylamine in 60 m of dichloronethane and the m xture @a&ti.rﬂ.éd.JHL..m.

this tenperature for a further 50 minutes. The reaction mx

subsequently diluted with 100 mM of dichl oronethane, washed twice with 70
m of saturated sodi um hydrogen calBonat e sol ution each tinme and the
conbi ned aqueous 30 phases were extracted once with 70 m of

di chl or one@gide-propyl}ofimetihoxy vhd-dimesbyt- Wérdihpdro-indena-70 m  of
sat urat ed fgwwgmﬂéqq_ﬁ,@ldgtlﬁmd ggl 5 é}w agnesi um sul phat e and
In a

evapor at ed cuum e yellow oil tal ned was dissolved in 40 m of
anhydrous di net hyl formani de, treated w t h 0.92 35 (14.2 mmol ) of sodi um
azide and the rencti diB&i gt(,ms \mmdi)aaofeQS)-d -KEFajldbeprdbyl)ﬂr-s whi | e

:Ealr;“sg?’urﬁﬁée %%n@'ﬁ'lﬁgﬁ'ﬂgi &)Idﬂﬁyg% élﬁ&fizrac%:ggwemféle with 100 m of
di et hyl et Alissob¢ed in 9@ miaf anhydrous ethanol were hydrogenated over
140 mg of platinum oxide for 1.5 hours. The catalyst was
subsequently filtered off, rinsed with ethanol and the solvent
was removed in a vacuum. The colourless oil obtained was
10 dissolved in 80 ml of anhydrous diethyl ether, filtered and
treated while stirring with a solution of 534 mg (4.6 mmol) of
fumaric acid in 10 ml of methanol. The mixture was stirred at
room temperature for 18 hours and the white crystals were
subsequently filtered off. 1.23 g (69%) of (S)-2-(7-methoxy-.
15 4,4-dimethyl-1,4-dihydroindeno[2,1-c]pyrazol-1-yl)-1-methyl-
ethylamine fumarate (1:1) with m.p. 160-162° were obtained.

Example S5

20 a) A solution of 1.5 g (7.4 mrhol) of 2-hydroxy-
methylene-3,3,6-trimethyl-1-indanone, 0.55 g (6.1 mmol) of
(RS)-1-hydrazino-2-propanol and 100 mg of p-toluenesulphonic
acid in 100 ml of anhydrous toluene was heated on a water
separator for 2 hours. After concentration in a vacuum the

25 reaction mixture was purified by column chromatography on
silica gel (ethyl acetate/hexane 4:1). 1.6 g (84%) of (RS)-1-
(4,4,7-trimethyl-1,4-dihydro-indeno[2,1-c]pyrazol-1-yl)-propan-
2-ol were obtained as a yellow oil which was used directly in the
next reaction.

30

b) T ml (12.5 mmol) of methanesulphonyl chioride was
added dropwise while stirring to a solution, cooled to 09, of 1.6 g
(6.2 mmol) of (RS)-1-(4,4,7-trimethyl-1,4-dihydro-indeno-
[2,1-c]pyrazol-1-yl)-propan-2-ol and 3.5 ml (25 mmol) of

35 triethylamine in 60 ml of dichloromethane and the mixture was
stirred at this temperature for a further 1.5 hours. The reaction
mixture was subsequently diluted with 150 ml of dichioro-
methane, washed twice with 70 ml of saturated sodium hydrogen



34 conbi ned organi ¢ phases were washed once with 80 m of whtREPLASEMMRESHEET ||
with 80 m of saturated sodiumchloride solution, dried over gngs‘umy[_ 1996
sul phate and the solution was concentrated in a vacuum The|| B8R0t e

obtai ned was purified by colum 5 chronatography on silica gef (etnyr
acetate/toluene 1:1). 1.58 g (829

(RS) - 1-(2-azi do-propyl)-6- nethongl 4- dlhydro- I ndeno[ 2, 1-c] pyrazol e were
obtained as a light yellow gil,. c) g (5.86 mmmol ) of

(RS) - 1- ( Xa¥boNate rsalytion @achytime ramytne mmmedoaquﬁmﬁ)pba&es] pyrazol e
Bl Bt | R OO 7 L 1y Ler ed off
Pi ﬁsed w%""gﬁé‘ﬂaéaﬁ@ PﬁQSQ:%I %@eﬂgﬁﬁ%ﬁﬁﬂgwm{ﬁe col ou’rl ess
oi | obt ai sediunn<chitride|salution, &vied overamagaesium sulpbate tand et her
filtergd @pshdratelon INdctiumh. rThé‘%{é’lidvb‘ Gl 8Btaihk8"was dissolved in
60 ml of anhydrous dimethylformamide, treated with 0.81 g
(12.5 mmol) of sodium azide and the reaction mixture was heated
to 70° for 15 hours while stirring. After cooling the solution
was poured into 100 mi of semi-saturated sodium chioride
10 solution and extracted twice with 100 ml of diethyl ether each
time. The combined organic phases were washed once with
100 mi of water and once with 100 ml of saturated sodium
chloride solution, dried over magnesium sulphate and the solution
was concentrated in a vacuum. The yellow oil obtained was
15 purified by column chromatography on silica gel (ethyl acetate/
toluene 1:1). 1.1 g (63%) of (RS)-1-(2-azido-propyl)-4,4,7-
trimethyl-1,4-dihydro-indeno[2,1-c]pyrazole were obtained as a
light yellow oil.

20 c) 1.1 g (3.9 mmol) of (RS)-1 -(2-azido-propyl)-4,4,7-
trimethyl-1,4-dihydro-indeno[2,1-c]pyrazole dissolved in 60 mi
of anhydrous ethanol were hydrogenated over 110 mg of platinum
oxide for 3 hours. The catalyst was subsequently filtered off,
rinsed with ethanol and the solvent was removed in a vacuum.

25 The colourless oil obtained was dissolved in 150 ml of anhydrous
diethyl ether, filtered and treated while stirring with a solution
of 453 mg (3.9 mmol) of fumaric acid in 10 ml of methanol. The
mixture was stirred at room temperature for 4 hours and the
white crystals were subsequently filtered off. 1 g (69%) of

30 (RS)-2-(4,4,7-trimethyl-1,4-dihydroindeno[2,1-c]pyrazol-1-yl)-
1-methyl-ethylamine fumarate (1:1) with m.p. 167° was obtained.

Example 6

35 a) A solution of 1.5 g (6.8 mmol) of 2-hydroxy-
methylene-6-methoxy-3,3-dimethyl-1-indanone, 0.74 g
(8.2 mmol) of (RS)-1-hydrazino-2-propanol and 100 mg of p-
toluenesulphonic acid in 100 mi of anhydrous toluene was heated



of 650 n‘g'(5 86 mmol) of fumaric acid in 10 nml of methanol . [HREREAQSMENTABKHEET
stirred at roomtenperature for 1 5 hours and the white crysflals
subsequently filtered off. 1.81 g (86% of Daleweﬂ% UL 199.6

(RS) - 2- (6- et hoxy- 1, 4-di hydroi ndeno[ 2,1 -c]pyrazol-1 -yl)-1 =26
met hyl -ethyl am ne fumarate (1:1) wih mp. [err] were obtained. Exanple 1 5
25 a) A solution of 1.63 ?%7 98 mml) of 2-hydroxy-

t hyl th 1-tetyral 87
T byt oot ron B WATSE sBpatator BT 2y Rotrs  Afted caRentetion 38,4 i n 100 m of

anhydr ous vaxtuwnethmsebemamuxtmevwasrpwmed aby)rcdlmmnlcbmmawg- After
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(RS) - 1- (4, “ly 7 omeghexiynd cmmeﬂzmﬂz'[,d] dildea-i 9!19[%; n-2-ol were
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b) 0.8 ml (10.2 mmol) of methanesulphonyl chioride was
added dropwise while stirring to a solution, cooled to 0°, of 1.4 g
10 (5.1 mmol) of (RS)-1-(7-methoxy-4,4-dimethyl-1,4-dihydro-
indeno[2,1-c]pyrazol-1-yl)-propan-2-ol and 2.9 mi (20.4 mmol)
of triethylamine in 50 ml of dichloromethane and the mixture
was stirred at this temperature for a further 1.5 hours. The
reaction mixture was subsequently diluted with 150 ml of
15 dichloromethane, washed twice with 70 ml of saturated sodium
hydrogen carbonate solution each time and the combined aqueous
phases were extracted once with 70 ml of dichloromethane. The
combined organic phases were washed with 70 ml of saturated
~ sodium chloride solution, dried over magnesidm sulphate énd_
20 evaporated in a vacuum. The yellow oil obtained was dissolved in
40 ml of anhydrous dimethylformamide, treated with 0.66 g
- (10.2 mmol) of sodium azide and the reaction mixture was heated
to 70° for 15 hours while stirring. After cooling the solution
was poured into 100 ml of semi-saturated sodium chloride
25 solution and extracted twice with 100 ml of diethyl ether each
time. - The combined organic phases were washed once with
100 mi of water and once with 100 mi of saturated sodium
chloride solution, dried over magnesium sulphate and the solution
was concentrated in a vacuum. The brown oil obtained was
30 purified by column chromatography on silica gel (ethyl acetate/
toluene 1:1). 1.03 g (68%) of (RS)-1-(2-azido-propyl)-7-
methoxy-4,4-dimethyl-1,4-dihydro-indeno[2,1-c]pyrazole were
obtained as a yellow oil.

35 c) 1.03 g (3.5 mmol) of (RS)-1-(2-azido-propyl)-7-
methoxy-4,4-dimethyl-1,4-dihydro-indeno[2,1-c]pyrazole
dissolved in 50 ml of anhydrous ethanol were hydrogenated over .
100 mg of platinum oxide for 1.5 hours. The catalyst was



was added dropwi se while stirring to a solution, cooled to [RREPLAGEMENTSHEET
(5.88 mol ) of (RS)-1-(4,5-di hydro-8-net hoxy-1H 0.4 JUL 18%
benz[ g] i ndazol - 1-yl)-propan-2-ol and 3.27 m (23.5 nmol) of | Dag:...R. ... . -

triethylamne in 60 m of dichloronethane and the m xture was—sStirred at
this tenperature for a further 1.5 hours. The reaction m xture was
subsequently diluted with 100 i @3 di chl oro- nethane, washed twice with 50
m of saturated sodium hydrogen 5 carbonate solution each tinme and the
combi ned &Hhsequemths Siltaredcotfy ninsad wish cethanal angd theosolyessi or omet hane.

TE? C_Ogbi rwlds ?éméc? maiseﬁcw. Vﬁlv‘ef_l@dldurlléss%il fﬁbt@inédiWsat eg sodi um
cnlioriae s ut, on, . adr ver esl u a 0] ea in a
vacuum T S%?'Xﬁﬂ 0 #(ﬁﬂpgpﬁe@%‘)&%?ﬁ%xgI&hsﬁ'oﬁﬂ@gg% 5)'5)‘? anhydr ous
di met hyl f dreatediavhile stirdagwwith @. selugion of 440 mg (3.5 mmol) of
5 fumaric acid in 15 ml of methanol. The mixture was stirred at

‘room temperature for 15 hours and the white crystals were

subsequently filtered off. 0.72 g (53%) of (RS)-2-(7-methoxy-

4,4-dimethyl-1,4-dihydroindeno[2,1-c]pyrazol-1-yl)-1-methyi-

ethylamine fumarate (1:1) with m.p. 178-180° were obtained.

10
Example 7

a) A solution of 0.51 g (2.7 mmol) of 2-hydroxy-

methylene-6-methoxy-1-indanone, 0.29 g (3.2 mmol) of (S)-1-

15 hydrazino-2-propanol and 50 mg of p-toluenesulphonic acid in
50 ml of anhydrous toluene was heated on a water separator for
2 hours. After concentration in a vacuum the reaction mixture
was purified by column chromatography on silica gel (ethyl
acetate). 0.6 g (92%) of (S)-1-(7-methoxy-1,4-dihydro-

20 . indeno[2,1-c]pyrazol-1-yl)-propan-2-ol was obtained as a yellow
solid which was used directly in the next reaction.

b) 0.4 ml (4.92 mmol) of methanesulphonyl chloride was
added dropwise while stirring to a solution, cooled to 0°, of 0.6 g

25 (2.46 mmol) of (S)-1-(7-methoxy-1,4-dihydro-indeno[2,1-C]-
pyrazol-1-yl)-propan-2-ol and 1.4 mi (9.84 mmol) of triethyl-
amine in 60 ml of dichloromethane and the mixture was stirred
at this temperature for a further 1.5 hours. The reaction mixture
was subsequently diluted with 100 ml of dichloromethane,

30 washed twice with 50 ml of saturated sodium hydrogen
carbonate solution each time and the combined aqueous phases
were extracted once with 50 ml of dichloromethane. The
combined organic phases were washed with 50 ml of saturated
sodium chloride solution, dried over magnesium sulphate and

35 evaporated in a vacuum. The brown oil obtained was dissolved in
40 ml of anhydrous dimethylformamide, treated with 0.32 g
(4.92 mmol) of sodium azide and the reaction mixture was heated
to 80° for 15 hours while stirring. After cooling ‘the solution



(11. 8 mmol ) of sodium azi de and the reaction nixture was heal|cRERIAGRMENT SHEET
for 15 hours while stirring. After cooling the solution was foured éo @@mﬁ |
m of sem-saturated sodium chloride solution and extracted {jW&e -wt- ‘é -----------
m of diethyl ether each 15 time. The conbi ned organi ¢ phases—were wasted
once with 80 ml of water and once with 80 m of saturated sodium chloride
solution, dried over magnesi um sul gﬂ'at e and the solution was concentrated
in a vacuum The brown oil obtained was purifjed by col unm chromat ography
on silica Was peurgd intet8Qem! i semisatyurated sodinmeohiprigie
( EtS) -1- g 2- Qéll.ﬁ?brpra@w b?(tfécﬁe;d: Wdéow&!il 'W'gﬁ% of %bl@?;l}{éﬂléﬂéﬁéﬁ' e vas
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in 50 m oof 2atarhand cancewithh@0 wab ofysaturated svdivey chiedidey of pl ati numh
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obt ai ned waenNEeRYaL dni%V?GUan-of:];lWGWBuQ' obtained was purified by

column chromatography on silica gel (ethyl acetate/toluene 1:1).

0.5 g (75%) of (R)-1-(2-azido-propyl)-7-methoxy-1,4-dihydro-
indeno[2,1-c]pyrazole was obtained as a yellow oil.

10
c) 0.5 g (1.85 mmol) of (R)-1-(2-azido-propyl)-7-
methoxy-1,4-dihydro-indeno[2,1-c]pyrazole dissolved in 50 ml of
anhydrous ethanol were hydrogenated over 50 mg of platinum
oxide for 2 hours. The catalyst was subsequently filtered off,

15 rinsed with ethanol and the solvent was removed in a vacuum.
The colourless oil obtained was dissolved in 70 ml of anhydrous
diethyl ether, filtered and treated while stirring with a solution
of 215 mg (1.85 mmol) of fumaric acid in 5 ml of methanol. The

- mixture was stirred at room temperature for 15 hours and the

' 20 white crystals were subsequently filtered off. 0.55 g (83%) of -
(R)-2-(7-methoxy-1,4-dihydroindeno[2,1-c]pyrazol-1-yl)-1-
methyl-ethylamine fumarate (1:1) with m.p. 180° was obtained.

Example 8
25
a) A solution of 0.9 g (4.41 mmol) of 2-acetyl-6-
methoxy-1-indanone, 0.51 g (5.73 mmol) of (RS)-1-hydrazino-2-
propanol and 70 mg of p-toluenesulphonic acid in 70 ml of
anhydrous toluene was heated on a water separator for 2 hours.
30 After concentration in a vacuum the reaction mixture was
purified by column chromatography on silica gel (ethyl acetate).
1.1 g (96%) of (RS)-1-(7-methoxy-3-methyl-1,4-dihydro-
indeno[2,1-c]pyrazol-1-yl)-propan-2-ol were obtained as a
yellow solid which was used directly in the next reaction.
35
b) 0.7 ml (8.52 mmol) of methanesulphonyl chloride was
added dropwise while stirring to a solution, cooled to 0°, of 1.1 g
(4.26 mmol) of (S)-1-(7-methoxy-3-methyl-1,4-dihydro-indeno-



diethyl ether, filtered and treated while stirring with a ORERLASTE NGO OFHEET

406 ng (3.5 nnnl) of fumaric acid in 10 m of nethanol. m xt
stirred at roomtenperature for 1 5 hours and the white cr sTaIsqggigﬁﬁf -----------

_.__._——-.—-..

subsequently filtered off. 0.98 g (75% of (RS)-2-(4,5-di hyu.u ST met HoXy- L
H benz[g]indazol -1 -yl)-1 - nethyl-ethylamne funmarate (1:1) with mp.
[err] was 3 5 obtained. 36 Exangbe 16 a) A solution of 0.86 g (3 34
mol ) of (RS)-2-(4,5- dihydro-8-methoxy-1 H benz[g] indazol-1 -yl)-

- met hyl - et m1+-c§pyrazo§-1-g'l)5ﬁropam4 -oidnd &.4t mk(y anmed) ofd 0. 56 m (4

mol) of g;@g nyibbline Sho8R° il Bt dichfbrBmethafiehAa e FkbGROIwags stirred
irred at this temperature for a further er 1.3 hours The reaction
mixture was subsequently diluted with 130 ml of dichloro-

5 methane, washed twice with 60 mi of saturated sodium hydrogen
carbonate solution each time and the combined aqueous phases
were extracted once with 50 mi of dichloromethane. The
combined organic phases were washed with 70 ml of saturated
sodium chloride solution, dried over magnesium sulphate and

10 evaporated in a vacuum. The brown oil obtained was dissolved in
60 ml of anhydrous dimethylformamide, treated with 0.55 g
(8.46 mmol) of sodium azide and the reaction mixture was heated
to 80° for 15 hours while stirring. After cooling the solution
was poured into 80 ml of semi-saturated sodium chloride

15 solution and extracted twice with 80 ml of diethyl ether each
time. The combined organic phases were washed once with 80 ml

~ of water and once with 80 ml of saturated sodium chloride
_ solution, dried over magnesium sulphate .and the solution was
concentrated in a vacuum.. The brown oil obtained was purified by

20 column chromatography on silica gel (ethyl acetate/toluene 1:1).
1 g (83%) of (RS)-1-(2-azido-propyl)-7-methoxy-3-methyl-1,4-
dihydro-indeno[2,1-c]pyrazole was obtained as a dark brown oil.

c) 1.1 g (3.88 mmol) of (RS)-1-(2-azido-propyl)-7-

25 methoxy-3-methyl-1,4-dihydro-indeno[2,1-c]pyrazole dissolved
in 60 ml of anhydrous ethanol were hydrogenated over 110 mg of
platinum oxide for 2 hours. The catalyst was subsequently
filtered off, rinsed with ethanol and the solvent was removed in a
vacuum: The colourless oil obtained was dissolved in 120 ml of

30 anhydrous- diethyl ether, filtered and treated while stirring with
a solution of 450 mg (3.88 mmol) of fumaric acid in 5 mi of
methanol. The mixture was stirred at room temperature for
15 hours and the white crystals were subsequently filtered off.
1.2 g (83%) of (RS)-2-(7-methoxy-4-methyl-1,4-dihydroindeno-

35 [2,1-c]pyrazol-1-yl)-1-methyl-ethylamine fumarate (1:1) with
m.p. 184° were obtained. :



solvent in a vacuum the residue was taken up with 70 ml of [pRFPYABESEMNT SHEET
di oxan, 0.8 g (3.5 mmol) of DDQ was added and the 10 m xturle was Bo& j&
under reflux for 3 hours. Subsequently, the reaction mxtur‘e 1995..

concentrated in a vacuum and the residue was purified by coFaTT

chromat ography on silica gel (dichloro- nmethane/acetone 4:1). 0.97 g (82%
of (RS)-N-[2-(8-nethoxy- 1 H-benz?@ I ndazol -1

-yl')-1-methyl -ethyl][-trifluoroacetani de was 15 obtained as a pale brown
solid which was used in the next Bxampl&n9wi t hout further
recrystallization. A mxture of 0.97 g (2.76 mvol ) of RS)-N-{[2-(8-

ncetamde. T g&iv gk\' Sabtref 4,549 (A0 dheeih B 2-18eIOR et or and 50
m of et icarbonylk6-methexy-dritdanord, u2.3 ay (2515umm01)1®fr ¢RS)+len mixture
o MR i) 30150, émwﬂwswﬁr?ﬁgﬁgw o
conbi ned d nmJ: medrouskoluene iwas heatedQmaswates separtor far er
concent raw cHburs After concentration in a vacuum the reaction mixture

was taken up with ethanol and the separated solid was filtered

off. The filtrate was concentrated and purified by column

10 chromatography on silica gel (dichloromethane/methanol 9:1).

2.44 g (46%) of (RS)-1-(7-methoxy-1,4-dihydro-indeno[2,1-c]-

pyrazol-3-on-1-yl)-propan-2-ol were obtained as a brown oil

which was used directly in the next reaction.

15 b) A solution of 0.79.g (18.8 mmol) of diazomethane in
56 ml of anhydrous diethyl ether was added while stirring to a
solution of 2.44 g (9.37 mmol) of (RS)-1-(7-methoxy-1,4-
dihydro-indeno[2,1-c]pyrazol-3-on-1-yl)-propan-2-ol in 80 ml
of anhydrous diethyl ether and 50 mi of anhydrous methanol. The

20  mixture was stirred at room temperature for a further 15 hours
and subsequently concentrated in a vacuum. 2.08 g (81%) of (RS)-
1-(3,7-dimethoxy-1,4-dihydro-indeno[2,1-c]pyrazol-1-yl)-
propan-2-ol were obtained as a brown solid which was used
directly in the next reaction.

25

c) 1.21 ml (15.2 mmol) of methanesulphonyl chloride
were added dropwise while stirring to a solution, cooled to 0°, of
2.08 g (7.6 mmol) of (RS)-1-(3,7-dimethoxy-1,4-dihydro-
indeno[2,1-c]pyrazol-1-yl)-propan-2-ol and 4.3 ml (30.4 mmol)

30 of triethylamine in 60 ml of dichloromethane and the mixture
was stirred at this temperature for a further 1.5 hours. The
reaction mixture was subsequently diluted with 150 mi of
dichloromethane, washed twice with 110 ml of saturated sodium
hydrogen carbonate solution each time and the combined aqueous

35 phases were extracted once with 70 ml of dichloromethane. The
combined organic phases were washed with 100 ml of saturated
sodium chloride solution, dried over magnesium sulphate and
evaporated in a vacuum. The brown oil obtained was dissolved in



in a vacuumthe residue was purified by colum chronat ogr aphyl] BEFEACERENGSHEET
(di chl or onet hane/ net hanol 9:1). There was obtained 0.62 g (2.3 mmlﬂvﬁ_)'fq@ 1395
yel low oi | which was dissolved in 50 m of diethyl ether and |} Pé&ted" e ;3
stirring with a solution of 30 280 ng (2.43 muol) of fumaric acra Tn 5 m

of anhydrous nethanol. The m xture was stirred at roomtenperature for a
further 17 hours and the white cryg?al S were subsequently filtered off. 640

mg (74% of (RS)-2-(8-nethoxy-1H benz[g]- indazol-1- y!nL- 1- net hyl - et hyl am ne

f umar at e (5.00133ov"vianhydrp.ussdxmatm#ornmmdeaetreabedaw dl g 37 Exanple 17

a) A sol ({590 ®imdl) Rsédiuds Jar®f the PedEadH mixt as heated
RV Ay sk v o
was poured into 80 ml of semi-saturated sodium chloride
5 solution and extracted twice with 80 ml of diethyl ether each
time. The combined organic phases were washed once with 80 ml
of water and once with 100 ml of saturated sodium chloride
solution, dried over magnesium sulphate and the solution was
concentrated in a vacuum. The brown oil obtained was purified by
10 column chromatography on silica gel (ethyl acetate/toluene 1:1).
1.11 g (49%) of (RS)-1-(2-azido-propyl)-3,7-dimethoxy-1,4-
dihydro-indeno[2,1-c]pyrazole were obtained as a brown oil.

d)  1.11 g (3.71 mmol) of (RS)-1-(2-azido-propyl)-3,7-
15 dimethoxy-1,4-dihydro-indeno[2,1-c]pyrazole dissolved in 60 ml
of anhydrous ethanol were -hydrogenated over 110 mg of platinum
- oxide for 1.5 hours. The catalyst was subsequently filtered off,
rinsed with ethanol and the solvent was removed in a vacuum.
The colourless oil obtained was dissolved in 50 ml of anhydrous
20 diethyl ether, filtered and treated while stirring with a solution
of 430 mg (3.71 mmol) of fumaric acid in 5 ml of methanol. The
mixture was stirred at room temperature for 15 hours and the
beige crystals were subsequently filtered off. 0.56 g (46%) of
(8)-2-(3,7-dimethoxy-1,4-dihydroindeno{2,1-c]pyrazol-1-yl)-1-
25 methyl-ethylamine fumarate (1:0.5) with m.p. 209° was obtained.

Example 10

a) A solution of 1.4 g (8.04 mmol) of 2-hydroxy-

30 methylene-6-methyl-1-indanone, 0.87 g (9.65 mmol) of (RS)-1-
hydrazino-2-propanol and 100 mg of p-toluenesulphonic acid in
100 ml of anhydrous toluene was heated on a water separator for
2 hours. After concentration in a vacuum the reaction mixture
was purified by column chromatography on silica gel (ethyl

35 acetate/hexane 4:1). 1.7 g (93%) of (RS)-1-(7-methyi-1,4-
dihydro-indeno[2,1-c]pyrazol-1-yl)-propan-2-ol were obtained as
a yellow oil which was used directly in the next reaction.



5 hydr azi no- 2- propanol and 70 ng of p-tol uenesul phoni ¢ aci d|ji REBCAGENMENT SHEET
anhydrous toluene was heated on a water separator for 2 houns. Aftqid JuL 1996
concentration in a vacuumthe reaction m xture was purified!pPai@ol uRm...cmmereeeese

chromat ography on silica gel (ethyl acetate). 1.73 g (86% df
(S)-1-(7-ethoxy-1, 4-di hydro- 10 indeno[ 2, 1-c]pyrazol -I-yl)-propan-2-ol
were obtained as a yellow solid wh28h was used directly in the next
reaction. b) 1.01 m (13.4 nmol) of nethanesul phonyl chloride were added
dropwi se while b)irrirp tml{1bB8ummn)) oﬁdneﬂlamqlépﬁltpnyloehlpsldel. 73 g (6.7

mml ) of (Rerd-4dd bwisé Whilt $tRrihg o8 e solution, cooled to 09, of _
e LT e N gkt e ne
:‘M _0{ halg urt ’Ezn-Qﬂpyi-azdle‘g-.yI)Fbeopm-bbrand 4.02e mb{28.Bsemel)t bf di | ut ed
sodi um Ry o oEEAnihE o BECThT BF SichiEraRfetheherat thel tixtuft, wa [C5 o
phases wer Stigrad a&t this demepetaturey foria Surthesnl -or SipUrsanéhergaction
‘mixture was subsequently diluted with 100 ml of dichloro-
methane, washed twice with 50 ml of saturated sodium hydrogen
carbonate solution each time and the combined aqueous phases
10 were extracted once with 50 ml of dichloromethane. The
combined organic phases were washed with 50 ml of saturated
sodium chloride solution, dried over magnesium sulphate and ‘
evaporated in a vacuum. The yellow oil obtained was dissolved in
40 mi of anhydrous dimethylformamide, treated with 0.96 g
15 (14.8 mmol) of sodium azide and the reaction mixture was heated
to 700 for 15 hours while stirring. After cooling the solution
was poured into 100 ml of semi-saturated sodium chloride
solution and extracted twice with 100 ml of diethyl ether each
time. The combined organic phases were washed once with 80 ml
20 of water and once with 80 ml of saturated sodium chloride
solution, dried over magnesium sulphate and the solution was
concentrated in a vacuum. The brown oil obtained was purified by
column chromatography on silica gel (ethyl acetate/toluene 1:1).
_ 1.38 g (73%) of (RS)-1-(2-azido-propyl)-7-methyl-1,4-dihydro-
25 indeno[2,1-c]pyrazole were obtained as a light yellow solid with
~m.p. 70-72°.

c) 1.38 g (5.45 mmol) of (RS)-1-(2-azido-propyl)-7-
methyl-1,4-dihydro-indeno{2,1-c]pyrazole dissolved in 60 ml of
30 anhydrous ethanol were hydrogenated over 140 mg of platinum
oxide for 2 hours. The catalyst was subsequently filtered off,
rinsed with ethanol and the solvent was removed in a vacuum.
The colourless oil obtained was dissolved in 80 ml of anhydrous
diethyl ether, filtered and treated while stirring with a solution
35 of 633 mg (5.45 mmol) of fumaric acid in 10 mil of methanol.
The mixture was stirred at room temperature for 15 hours and
the white crystals were subsequently filtered off. 1.62 g (87%)



conbi ned organi c phases were washed with 70 m of saturat ed| REPLACERENTISHEET |
solution, dried over magnesi um sul phate and 25 evaporated ijp a vaﬁu&m\!m‘-l'r‘ggs
yel |l owi sh solid obtained was dissolved in 50 m of anhydroypDats

di met hyl formam de, treated with 0.86 g (13.4 mml) of sodi urrezrae—are—t
reaction mxture was heated to [err] for 16 hours while stirring. After
cooling the solution was poured in€9 80 nl of seni-saturated 30 sodium
chl*oride solution and extracted twice with 100 nl of diethyl ether each

time. The ©8néRSIZdi7gamethytbdedibydeoindenof2oheal pprazobd-yl)-3+ water and
once with ﬁfemﬁn-@fth?awhétﬁﬂnéﬁ&eum ah! @itk po'205O Werdl ﬁgé%@éar ragnesi um

sul phate and the solution was concentrated in"a vacuum T yel | ow oi |
obt ai ned was purified by colum chromat ography on silica gel (ethyl
acetate). 1.76 g (93% of (R -1- plie - _ _
propyl) g7- et hoxy- 1, 4- di hydr o-i ndeno[ 2, 1- c] pyrazol e were obtained as a |ight
yel l ow sol i d. a) A solution of 1.42 g (8.0 mmol) of 6-fluoro-2-
hydroxymethylene-1-indanone, 0.87 g (9.65 mmol) of (RS)-1-
hydrazino-2-propanol and 100 mg of p-toluenesulphonic acid in
100 ml of anhydrous toluene was heated on a water separator for
10 1.5 hours. After concentration in a vacuum the reaction mixture
was purified by column chromatography on silica gel (ethyl
acetate). 1.5 g (81%) of (RS)-1-(7-fluoro-1,4-dihydro-
indeno[2,1-c]pyrazol-1-yl)-propan-2-ol were obtained as a
yellow solid which was used directly in the next reaction.
15 '
b) 1 ml(12.9 mmol) of methanesulphonyl chloride was
added dropwise while stirring to a solution, cooled to 0°, of 1.5 g
(6.46 mmol) of (RS)-1-(7-fluoro-1,4-dihydro-indeno[2,1-c]- _
: pyrazol-1-yl)-propan-2-ol and 3.6 ml (25.8 mmol) of triethyl-
20 amine in 60 ml of dichloromethane and the mixture was stirred
at this temperature for a further 1.5 hours. The reaction mixture
was subsequently diluted with 100 ml of dichloromethane,
washed twice with 50 ml of saturated sodium hydrogen
carbonate solution each time and the combined aqueous phases
25 were extracted once with 50 ml of dichloromethane. The
combined organic phases were washed with 50 ml of saturated
sodium chloride solution, dried over magnesium sulphate and
evaporated in a vacuum. The yellow oil obtained was dissolved in
50 ml of anhydrous dimethylformamide, treated with 0.84 g
30 (12.9 mmol) of sodium azide and the reaction mixture was heated
to 90° for 5 hours while stirring. After cooling the solution was
poured into 70 ml of semi-saturated sodium chloride solution
and extracted twice with 100 ml of ethyl acetate each time. The
combined organic phases were washed once with 80 ml of water
35 and once with 80 ml of saturated sodium chloride solution, dried
over magnesium sulphate and the solution was concentrated in a
vacuum. The brown oil obtained was purified by column chroma-
tography on silica gel (ethyl acetate). 1.59 g (96%) of (RS)-1-(2-



etpaipai :‘:‘...|

38 ¢) 1.76 g (6.21 mmwl) of (R)-1-(2-azido-propyl)-7- Hr_rzg;nm, SNT SHEEY
et hoxy- 1, 4-di hydr o-i ndeno[ 2, 1-c] pyrazol e di ssolved in 100 &Zydrous

et hanol were hydrogenated on 180 ng of platinumb5 oxide for l]ﬂmdﬂ sJUI[hlSSS
catal yst was subsequently filtered off, rinsed with ethanol i ;
was renoved in a vacuum The col ourless oil obtained was dissolved in 100

m of anhydrous di ethyl ether, fiBOered and treated while stirring with a
solution of 721 6 21 mml_é of fumaric acid in 10 mM of methanol. |lo The
m xture wazldn-iprow 27 -fluorot bdpdihydno=indenak2 Aocl pyearplenavene t e crystal s

b t 0 86% of
\(NE; EZSI(J?SSPEgiyyédyla% i} |md¥8| n eﬁitl)'[ 291(-C]/() pyrazol -1 -yl)-1 -

met hyl - et hyl am ne furrarate (1:1) with mp. [err] were obtained. 15
Exanple 1 8 a)¢) A 389t go(6.4i8 mnal) (6f {RSH+DI(R-azidd-proiyyl)y7-

5 fluoro-1,4-dihydro-indeno[2,1-c]pyrazole dissolved in 50 ml of
anhydrous ethanol were hydrogenated over 160 mg of platinum
oxide for 14 -hours. The catalyst was subsequently filtered off,
rinsed with ethanol and the solvent was removed in a vacuum.
The colourless oil obtained was dissolved in 100 mi of anhydrous

10 diethyl ether, filtered and treated while stirring with a solution
of 717 mg (6.18 mmol) of fumaric acid in 10 mi of methanol.
The mixture was stirred at room temperature for 5 hours and the
white crystals were subsequently filtered off. 1.68 g (78%) of
(RS)-2-(7-fluoro-1,4-dihydroindeno[2,1-c]pyrazol-1-yl)-1-

15 methyl-ethylamine fumarate (1:1) with m.p. 168-1 70° were
obtained.

20 a) A solution of 1.4 g (6.8 mmol) of é-fluoro-2-
hydroxymethylene-3,3-dimethyl-1-indanone, 0.74 g (8.2 mmol)
of (RS)-1-hydrazino-2-propanol and 100 mg of p-toluene-
sulphonic acid in 100 ml of anhydrous toluene was heated on a
water separator for 2 hours. After concentration in a vacuum the

25 reaction mixture was purified by column chromatography on
silica gel (ethyl acetate). 1.7 g (96%) of (RS)-1-(7-fluoro-4,4-
dimethyl-1,4-dihydro-indeno[2,1-c]pyrazoi-1-yl)-propan-2-oi
were obtained as a yellow oil which was used directly in the next
reaction.

30

b) 1 mil (13 mmol) of methanesulphonyl chloride was
added dropwise while stirring to a solution, cooled to 09, of 1.7 g
(6.5 mmol) of (RS)-1-(7-fluoro-4,4-dimethyl-1,4-dihydro-
indeno[2,1-c]pyrazol-1-yl)-propan-2-ol and 3.6 ml (26 mmol) of

35 triethylamine in 60 ml of dichloromethane and the mixture was
stirred at this temperature for a further 1.5 hours. The reaction
mixture was subsequently diluted with 150 mi of dichloro-
methane, washed twice with 70 ml of saturated sodium hydrogen



netﬁylené 6- et hoxy-1 -indanone, 0.27 g (2.94 mmwl) of (R)- lkkaLAG“VZMT SHEET
hydr azi no- 2- propanol and 50 ng of p-tol uenesul phonic acid ifn 20 Qi)/m]m)_fm
anhydrous tol uene was heated on a water separator for 1 houf‘*ﬁﬁ%e-~~""m""f """

concentration in a vacuumthe reaction nmixture was purified-By cotunn
chromat ography on silica gel (ethyl acetate). 0.49 g (77% of
(R)-1-(7-ethoxy-1, 4-di hydro- inde &[2 1-c] pyrazol - 1-yl ) - propan- 2-ol was

obt ai ned as a yell 25 SO|Id whi ch was used directly in the next Teaction.
b)  0.29C3b o(f@tcgs%’app fAchtime and the sombinedoaqueous Phagesd dropwi se

whi | e stiwere®exXtractetbbnteonithc?ol esl op oﬁaﬂb}omethéhé& Phél. 9 mol) of

b 1. 06 Gompited atodhle BhaseE iR withed wiF Y (B BF Satirsi®I PO0C and ¢ e

m xt ur e .veedisim chlaride solutiongdriechioves magnesiumtsulphate dndut es. The

react| gn gy biitens m ApSSRHAN TH g,dé .%gga.me WasOhisgbdlfpet hane.
washed t sod| dr C rbona e sol ution
each time? nmvng rggg ormamnde treatea/ with 0.8 5a

: (13 mmol) of sodium azide and the reaction mixture was heated

to 700 for 15 hours while stirring. After cooling the solution
was poured into 100 ml of semi-saturated sodium chloride

10 solution and extracted twice with 100 ml of diethyl ether each
time. The combined organic phases were washed once with
100 ml of water and once with 100 ml of saturated sodium
chloride solution, dried over magnesium sulphate and the solution
was concentrated in a vacuum. The brown oil obtained was

15 purified by column chromatography on silica gel (ethyl acetate/
toluene 1:1). 1.66 g (90%) of (RS)-1-(2-azido-propyl)-7-fluoro-
4,4-dimethyl-1,4-dihydro-indeno[2,1-c]pyrazole were obtained as
a yellow oil.

20 ‘c) 1.66 g (5.82 mmol) of (RS)-1-(2-azido-propyl)-7-
fluoro-4,4-dimethyl-1,4-dihydro-indeno[2,1-c]pyrazole dissolved
in 80 ml of anhydrous ethanol were hydrogenated over 160 mg of
platinum oxide for 1.5 hours. The catalyst was subsequently
filtered off, rinsed with ethanol and the solvent was removed in a

25 vacuum. The yellow oil obtained was dissolved in 80 ml of
anhydrous diethyl ether, filtered and treated while stirring with
a solution of 676 mg (5.82 mmol) of fumaric acid in 10 ml of
methanol. The mixture was stirred at room temperature for 15
hours and the white crystals were subsequently filtered off.

30 1.81 g (83%) of (RS)-2-(7-fluoro-4,4-dimethyl-1,4-dihydro-
indeno[2,1-c]pyrazol-1-yl)-1-methyl-ethylamine fumarate (1:1)
with m.p. 144-146° were obtained.

Example 13

35 _ :
| a) A solution of 1.63 g (8 mmol) of 2-hydroxy-

methylene-6-ethoxy-1-indanone, 0.87 g (9.65 mmol) of (RS)-1-
hydrazino-2-propanol and 100 mg of p-toluenesqlphbnic acid in



phases were extracted once with 50 m of dichl oromet hane. hBERLAGEHENT SHEET
organi ¢ phases were washed with 70 ml of saturated sodi um ghlori d@é JUL [995
solution, dried over magnesi um sul phate and 39 evapor at A1 -y UL

The yell owi sh solid obtained was dissolved in 25 m of anhydrous

di net hyl formam de, treated with %25 g (3.8 mmol) of sodium azide and the
reaction m xture vvas heated to | ] while stlrrlng for 22 hours. After
cool i ng tEé 5 sol n was 29 red into 70 sem - sat ur at ed _.sodi um

chlori de $8PufMloA a ahyereus Solligne,was hgate enna wiates; senarater fieF each
time. Thel chobf.neAfteroconcenthatdes inca avacasive thenreactiorh dittude of wat er and

once wt S d over nmagnesi um
sul phat ehggg Fﬂ%ﬂéglﬁ%ogﬁ% gg&'@%ﬁ@r#”f §8 ﬁheé g@c&%ﬁ The brown oi l
obt ai ned 3ggtate). 2 g (97%) of (RS)-1-(7-ethoxy-1,4-dihydro-indeno-
5 [2,1-c]pyrazol 1-yl)-propan-2-ol were obtained as a yellow solid
which was used directly in the next reaction.

b) 1.2 ml (15.5 mmol) of methanesulphonyl chioride

were ‘added dropwise while stirring to a solution, cooled to 09, of

10 2 g (7.7 mmol) of (RS)-1-(7-ethoxy-1,4-dihydro-indeno[2,1-c]-
pyrazol-1-yl)-propan-2-ol and 4.3 ml (31 mmol) of triethyl-
amine in 50 ml of dichloromethane and the mixture was stirred
at this temperature for a further 50 minutes. The reaction
mixture was subsequently diluted with 130 ml of dichloro-

15 methane, washed twice with 70 ml of saturated sodium hydrogen

"~ carbonate solution each time and the combined aqueous phases
were extracted once with 70 ml of dichloromethane. The
combined organic phases were washed with 70 mi of saturated
sodium chloride solution, dried over magnesium sulphate and

20 evaporated in a vacuum. The yellow oil obtained was dissolved in
50 mi of anhydrous dimethylformamide, treated with 1 g
(15.5 mmol) of sodium azide and the reaction mixture was heated
to 759 for 15 hours while stirring. After cooling the solution
was poured into 80 mi of semi-saturated sodium chiloride

25 solution and extracted twice with 100 ml of diethyl ether each
time. The combined organic phases were washed once with 80 mi

. _of water and once with 80 ml of saturated sodium chloride

solution, dried over magnesium sulphate and the solution was
concentrated in a vacuum. The brown oil obtained was purified by

30 column chromatography on silica gel (ethyl acetate). 2.06 g )
(94%) of (RS)-1-(2-azido-propyl)-7-ethoxy-1,4-dihydro-indeno-
[2,1-c]pyrazole were obtained as a light yellow oil.

c) 2.05 g (7.2 mmol) of (RS)-1-(2-azido-propyl)-7-
35 ethoxy—1,4-dihydro-indeno[2,14c]pyrazo_le dissolved in 50 ml of
anhydrous ethanol were hydrogenated over 200 mg of platinum
-oxide for 1.5 hours. The catalyst was subsequently filtered off,
rinsed with ethanol and the solvent was removed in a vacuum.



purified by col utm chr omat ogr aphy on silica gel (ethyl acef

(999 of (S)-1-(2-azido-propyl)-7-ethoxy-1, 4-di hydro- indeno[2,1-gkgyrazo!e
was obtained as a light yellow solid. 15 c) 0.53 ¢ (@mgzﬂnn,uUL -

(S)-1-(2-azido-propyl)-7- ethoxy-1, 4-di hydro-indeno[ 2, 1- c] pys

di ssol ved
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(RS)-2-(7-ethoxy-1,4-dihydroindeno[2,1-c]pyrazol-1-yl)-1-
methyl-ethylamine fumarate (1:1) with m.p. 191° were obtained.

Example 14

a) A solution of 1.4 g (7.36 mmol) of 2-hydroxy-
methylene-5-methoxy-1-indanone, 0.8 g (8.83 mmol) of (RS)-1-
hydrazino-2-propanol and 100 mg of p-toluenesulphonic acid in
100 ml of anhydrous toluene was heated on a water separator for
1.5 hours. After concentration in a vacuum the reaction mixture
was purified by column chromatography on silica gel (ethyl
acetate/hexane 4:1). 1.74 g (97%) of (RS)-1-(6-methoxy-1,4-
dihydro-indeno[2,1-c]pyrazol-1-yl)-propan-2-ol were obtained as
a yellow oil which was used directly in the next reaction. )

b) 1.15 ml (14.2 mmol) of methanesulphonyl chloride
were added dropwise while stirring to a solution, cooled to Q°, of

1.74 g (7.12 mmol) of (RS)-1-(6-methoxy-1,4-dihydro-indeno-

25

30

35

{2,1-c]pyrazol-1-yl)-propan-2-ol and 3.85 mi (28.5 mmol) of
triethylamine in 60 ml of dichloromethane and the mixture was
stirred at this temperature for a further SO minutes. The
reaction mixture was subsequently diluted with 100 ml of
dichloromethane, washed twice with 70 ml of saturated sodium
hydrogen carbonate solution each time and the combined aqueous
phases were extracted once with 70 ml of dichloromethane. The
combined organic phases were washed with 70 ml of saturated
sodium chloride solution, dried over magnesium sulphate and
evaporated in a vacuum. The yellow oil obtained was dissoived in
40 ml of anhydrous dimethylformamide, treated with 0.92 ¢
(14.2 mmol) of sodium azide and the reaction mixture was heated
to 90° for 5 hours while stirring. After cooling the solution was
poured into 80 ml of semi-saturated sodium chloride solution

_ and extracted twice with 100 mi of diethyl ether each time. The

AREDLACENEANTSHEET




40 Exénplé A Tablets of the follow ng conposition are produj REPLACEMENT SHEET
manner: 5 /tabl et Active ingredient 0
oo 0 b ot 6%, UL, 1996

Powd. | actose 95 Wiite co At ML L
35 10 Pol yvi nyl pyrrolidone 8 Na :

car boxymnet hyl st arch 10 Magnesi um stearate _

2 Tabl et wei ght 250 15 34 Exanpl e B Tabl ets of the

foll owi ng conpagsition are produced in the usual npgner:
combined organic phases were washed once with 80 ml of water

and once with 80 ml of saturated sodium chloride solution, dried
over magnesium sulphate and the solution was concentrated in a
vacuum. The brown oil obtained was purified by column

s chromatography on silica gel (ethyl acetate/toluene 1:1). 1.58 g
(82%) of (RS)-1-(2-azido-propyl)-6-methoxy-1,4-dihydro-
indeno[2,1-c]pyrazole were obtained as a light yellow oil.

¢) 1.58 g (5.86 mmol) of (RS)-1-(2-azido-propyl)-6-

10 methoxy-1,4-dihydro-indeno[2,1-c]pyrazole dissolved in 50 ml of
anhydrous ethanol were hydrogenated over 160 mg of platinum
oxide for 2 hours. The catalyst was subsequently filtered off,
rinsed with ethanol and the solvent was removed in a vacuum.
The colourless oil obtained was dissolved in 80 ml of anhydrous

15 diethyl ether, filtered and treated while stirring with-a solution
of 680 mg (5.86 mmol) of fumaric acid in 10 ml of methanol.
The mixture was stirred at room temperature for 15 hours and
the white crystals were subsequently filtered off. 1.81 g (86%)
of (RS)-2-(6-methoxy-1 ,4-dihydroinderio[2,'| -c]pyrazol-1-yl)-1-

20 methyl-ethylamine fumarate (1:1) with m.p. 192-194° were
obtained. '

Example 15

25 a) A solution of 1.63 g (7.98 mmol) of 2-hydroxy-
methylene-7-methoxy-1-tetralone, 0.87 g (9.65 mmol) of (RS)-
1-hydrazino-2-propanol and 100 mg of p-toluenesulphonic acid
in 100 ml of anhydrous toluene was heated on a water separator
for 1.5 hours. After concentration in a vacuum the reaction.

30 ‘mixture was purified by column chromatography on silica gel
(ethyl acetate/hexane 1:1). 1.52 g (74%) of (RS)-1-(4,5-dihydro-
8-methoxy-1H-benz[glindazol-1-yl)-propan-2-ol were obtained
as a yellow oil which was used directly in the next reaction.

35 b) 0.89 ml (11.8 mmol) of methanesulphonyl chloride-
: was added dropwise while stirring to a solution, cooled to 09, of
1.52 g (5.88 mmol) of (RS)-1-(4,5-dihydro-8-methoxy-1H-
benz[g]lindazol-1-yl)-propan-2-ol and 3.27 ml (23.5 mmol) of



t

20 . my/ t abl et {NAERLACEMENT SHEET

I ngr edi ent 200 Powd. | actose . '
100 White corn starch 64 Pol yyiline pgréoﬁﬂuldm
12 25 Na carboxynet hyl st arch 20 vEgmesTum

Stearate - 4 Tabl et wei ght 400 41

Exanpl e C Tabl ets .of the foll ow n@scorrposi tion are produced: 5

ng/ tabl et Active ingredient . 50 Cryst. | actose
60 triethylamine in 60 ml of dichloromethane and the mixture was

stirred at this temperature for a further 1.5 hours. The reaction
mixture was subsequently diluted with 100 ml of dichloro-
methane, washed twice with SO ml of saturated sodium hydrogen
5 carbonate solution each time and the combined aqueous phases

were extracted once with 50 ml of dichloromethane. The
combined organic phases were washed with 50 ml of saturated
sodium chloride solution, dried over magnesium sulphate and
evaporated in a vacuum. The brown oil obtained was dissolved in

10 SO ml of anhydrous dimethylformamide, treated with 0.76 g
(11.8 mmol) of sodium azide and the reaction mixture was heated
to 859 for 15 hours while stirring. After cooling the solution

- was poured into 80 ml of semi-saturated sodium chloride

solution and extracted twice with 80 ml of diethyl ether each

15 time. The combined organic phases were washed once with 80 ml
of water and once with 80 ml of saturated sodium chloride
solution, dried over magnesium sulphate and the solution was
concentrated in a vacuum. The brown oil obtained was purified by
column chromatography on silica gel (ethyl acetate/toluene 1:1).

20 1 g (60%) of (RS)-1-(2-azido-propyl)-4,5-dihydro-8-methoxy-,
TH-benz[g]indazole was obtained as a light yellow oil.

c) 1 g (3.5 mmol) of (RS)-1-(2-azido-propyl)-4,5-

dihydro-8-methoxy-1H-benz[glindazole dissolved in 50 ml of

25 anhydrous ethanol was hydrogenated over 100 mg of platinum
oxide for 2 hours. The catalyst was subsequently filtered off,
rinsed with ethano! and the solvent was removed in a vacuum.
The colourless oil obtained was dissolved in 70 ml of anhydrous
diethyl ether, filtered and treated while stirring with a solution

30 of 406 mg (3.5 mmol) of fumaric acid in 10 ml of methanol. The
mixture was stirred at room temperature for 15 hours and the
white crystals were subsequently filtered off. 0.98 g (75%) of
(RS)-2-(4,5-dihydro-8-methoxy-1H-benz[glindazol-1-yl)-1-
methyl-ethylamine fumarate (1:1) with m.p. 174-176° was

35 obtained.



M crocrystalline cellul ose 34 Talc REPLACEMENT SHEET
5 10 Magnesium stearate 1 Capsube fidl _
wei ght =~ 150 The active ingredient having a suitable particlg F‘tfe_':d'téheml-'"'gss"' |
crystalline | actose and the mcrocrystalline cellul ose are hono- 15 |
geneously m xed with one another, sieved and thereafter talc and nagnesi um
stearate are admi xed. The fini she@®nixture is filled into hard gel atine

capsul es of suitable size. 42 Clains 1. Conmpounds of the general

formula R4 [err] |

a) A solution of 0.86 g (3.34 mmol) of (RS)-2-(4,5-
dihydro-8-methoxy-1H-benz[g]indazol-1-yl)-1-methyl-ethyl-

5 amine, 0.56 ml (4 mmol) of triethylamine and 0.56 ml (4 mmol)
of ethyl trifluoroacetate in 60 ml of anhydrous methanol was
stirred at room temperature for 50 hours. After removing the
solvent in a vacuum the residue was taken up with 70 ml of
anhydrous dioxan, 0.8 g (3.5 mmol) of DDQ was added and the

10 mixture was boiled under reflux for 3 hours. Subsequently, the
reaction mixture was concentrated in a vacuum and the residue
was purified by column chromatography on silica gel (dichloro-
methane/acetone 4:1). 0.97 g (82%) of (RS)-N-[2-(8-methoxy-
1H-benz[glindazol-1-yl)-1-methyl-ethyl]-trifluoroacetamide was

15 obtained as a pale brown solid which was used in the next
reaction without further recrystallization.

_ b) A mixture of 0.97 g (2.76 mmol) of RS)-N-[2-(8-

methoxy-1H-benz[glindazol-1-yl)-1-methyl-ethyl]-trifluoro-

20 acetamide, 1 g (17.5 mmol) of potassium hydroxide in 3 ml of
water and 50 ml of methanol was boiled under reflux for
5 hours. The reaction mixture was subsequently poured into
100 ml of 1N sodium hydroxide solution, extracted three times
with 100 ml of diethyl ether each time and the combined organic

25 phases were dried over magnesium sulphate. After concentration
in a vacuum the residue was purified by column chromatography
on silica gel (dichloromethane/methanol 9:1). There was obtained
0.62 g (2.43 mmol) of a yellow oil which was dissolved in 50 mi
of diethyl ether and treated while stirring with a solution of

30 280 mg (2.43 mmol) of fumaric acid in 5 mi of anhydrous
methanol. The mixture was stirred at room temperature for a
further 17 hours and the white crystals were subsequently
filtered off. 640 mg (74%) of (RS)-2-(8-methoxy-1H-benz[g]-
indazol-1-yl)-1-methyl-ethylamine fumarate (1:0.5) with m.p.

35 196-198°C were obtained.



wherein RL to R4 each signify hydrogen hydr oxy, hal ogen, || IRERMACEMENT SHEET
| oner al koxy or phenyl; 10 signifies hydrogen or

al kyl, R6
signifies [err] or [err] R7 and R8 signify hydrogen or | ower—atrkyl

srgnifies hydrogen | ower al kyl or | ower aj}Ktg:-..

and n

- signifies 1 or 2, 15 as well. as pharnaceutically acceptable salts of basic
conpounds of general fornula 1. 237 Conpounds according to claim1,
wherein [err] signifies nethyl. 20 3. Conmpounds according to claim1l or

2, wherein R2 signifies nethyl

X signifies -CH2- or -C(CH3)2-

and R1, R3, R4 and R6 signify hydrogen 25 4. (RS)-2-(7-Methoxy-1

, 4- dihydro |nde90[2

10

15

20

25
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35

A solutiony of Z'i .6 g (7.83 mmol) of 2-hydroxy-
methylene-6-ethoxy-1-indanone, 0.85 g (9.40 mmol) of (S)-1-
hydrazino-2-propanol and 70 mg of p-toluenesulphonic acid in
80 ml of anhydrous toluene was heated on a water separator for
2 hours. After concentration in a vacuum the reaction mixture
was purified by column chromatography on silica gel (ethyl
acetate). 1.73 g (86%) of (S)-1-(7-ethoxy-1,4-dihydro-
indeno[2,1-c]pyrazol-1-yl)-propan-2-ol were obtained as a
yellow solid which was used directly in the next reaction.

b) 1.01 ml (13.4 mmol) of methanesulphonyl chloride
were added dropwise while stirring to a solution, cooled to 09, of
1.73 g (6.7 mmol) of (S)-1-(7-ethoxy-1,4-dihydro-indeno-
[2,1-c]pyrazol-1-yl)-propan-2-ol and 3.72 ml (26.8 mmol) of
triethylamine in 50 ml of dichloromethane and the mixture was
stirred at this temperature for a further 90 minutes. The
reaction mixture was subsequently diluted with 130 ml of
dichloromethane, washed twice with 70 ml of saturated sodium
hydrogen carbonate solution each time and the combined aqueous
phases were extracted once with 70 ml of dichloromethane. The
combined organic phases were washed with 70 ml of saturated
sodium chloride solution, dried over magnesium sulphate and
evaporated in a vacuum. The yellowish solid obtained was
dissolved in 50 ml of anhydrous dimethylformamide, treated
with 0.86 g (13.4 mmol) of sodium azide and the reaction
mixture was heated to 90° for 16 hours while stirring. After
cooling the solution was poured into 80 ml of semi-saturated
sodium chloride solution and extracted twice with 100 mi of
diethyl ether each time. The combined organic phases were
washed once with 80 ml of water and once with 80 ml of
saturated sodium chloride solution, dried over magnesium
sulphate and the solution was concentrated in a vacuum. The
yellow oil obtained was purified by column chromatography on
silica gel (ethyl acetate). 1.76 g (93%) of (R)-1-(2-azido-
propyl)-7-ethoxy-1,4-dihydro-indeno|[2, 1-c]pyrazoie were
obtained as a light yeiiow solid. '




1-yl)-1-met hyl - et hyl anine funmarate (1:1). 5. ' | REPLACEMENT SHEET
(S)-2-(7-Methoxy-1, 4-di hydro-indeno[2,1 -c]pyrazol -

1-yl)-1-met hyl -ethyl am ne fumarate (1:1). 30 6. (S) - 2- (4, 4] Pateri geéh\}mlm
, 4-di hydro-indeno[2,1 -c]- pyrazol -1 -yl )-1 -nethyl -et hyl"anmTetTunmarat e
(1 1). 7. (S)-2-(7-Met hoxy-4, 4-di nethyl -1 4d|hydr0|ndeno- [2,1
-c]pyrazol -1 -yl)-1 -nethyl -et hyl adBne furrarate (1:1). 8.
(RS)-2-(7-Methoxy-4 ,4-dinethyl-1 ,4-di hydro- i ndenol [2,1 -cl pyrazol -

-yl)-1 -nmethyl -ethyl am ne furrarate (1:1). 9. (RS)-2-(7-Ethoxy-1

, 4-di hydr o-i ndegy[ 2,1 @] 240Im bf YR)-11(2&idsip -zuine fumarate
(1 -1 HW%P é h/flt h%)%f é[ﬁ?ap%jrora'zge SisSoived Pﬁ?&%l mi of
1-y1) - 1- me® XY nrdiRy AEoingen
anhydrous ethanol were hydrogenated on 180 mg of platinum
s oxide for 17 hours. The catalyst was subsequently filtered off,
rinsed with ethanol and the solvent was removed in a vacuum.
The colourless oil obtained was dissolved in 100 ml of anhydrous
diethyl ether, filtered and treated while stirring with a solution
of 721 mg (6.21 mmol) of fumaric acid in 10 ml of methanol.

10 The mixture was stirred at room temperature for 15 hours and
the white crystals were subsequently filtered off. 2.0 g (86%) of
(R)-2-(7-ethoxy-1,4-dihydro-indeno[2,1-c]pyrazol-1-yl)-1-
methyl-ethylamine fumarate (1:1) with m.p. 1671° were obtained.

15 Example 18

a) A solution of 0.5 g (2.45 mmol) of 2-hydroxy-
methylene-6-ethoxy-1-indanone, 0.27 g (2.94 mmol) of (R)-1-
. hydrazino-2-propanol and 50 mg of p-toluenesulphonic acid in
20 50 ml of anhydrous toluene was heated on a water separator for
1 hour. After concentration in a vacuum the reaction mixture
was purified by column chromatography on silica gel (ethyl
acetate). 0.49 g (77%) of (R)-1-(7-ethoxy-1,4-dihydro-
indeno[2,1-c]pyrazol-1-yl)-propan-2-ol was. obtained as a yellow
25 solid which was used directly in the next reaction.

b) 0.29 mil (3.79 mmol) of methanesulphonyl chloride
was added dropwise while stirring to a solution, cooled to 09, of
0.49 g (1.9 mmol) of (R)-1-(7-ethoxy-1,4-dihydro-indeno-

30 [1,2-c]pyrazol-1-yl)-propan-2-ol and 1.06 ml (7.6 mmol) of
triethylamine in 30 ml of dichloromethane and the mixture was
stirred at this temperature for a further 50 minutes. The
reaction mixture was subsequently diluted with 100 ml of
dichloromethane, washed twice with 50 ml of saturated sodium

35 hydrogen carbonate solution each time and the combined aqueous
phases were extracted once with 50 ml of dichloromethane. The
combined organic phases were washed with 70 ml of saturated
sodium chloride solution, dried over magnesium sulphate and
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15 11. (RS)-2-(8-Methoxy-1-H benz[g]indazol -1-yl)-I- REPLACEMEN
net hyl - ethyl am ne funarate (1:0.5). 12. Conpounds of the gengr lte f@@um_m
[err] wherein [err] to [err] and X have the significances seflIortH I

claim1l and R9 signifies an azido group, a hydroxy group or a protected

am no group. 25 13. A nedicament containing a conpound according to any one
of claims 1-11 and a therapeutical39 inert carrier material, especially for
the treatment or prevention of central nervous disorders such as

depr essi onevapenadedrinda aciing., Theiyellowishtsolid ebtaisedewasnd sexual

di sor ders, digSyRRRS 2 5 il wahﬁyaﬁouéﬁ@ﬁ@&ﬁﬂfaﬁﬂa%as{ tréatld ' ons
associat eO'w‘:’)fht B.ff pa afig ar"ngl)otf':f %%'d?unqn azaide and the reaction mixture
was heated to 70° while stirring for 22 hours. After cooling the
5 solution was poured into 70 ml of semi-saturated sodium
chloride solution and extracted twice with 70 ml of diethyl ether
each time. The combined organic phases were washed once with
50 ml of water and once with 50 ml of saturated sodium
chloride solution, dried over magnesium sulphate and the solution
10 was concentrated in a vacuum. The brown oil obtained was
purified by column chromatography on silica gel (ethyl acetate).
0.53 g (99%) of (S)-1-(2-azido-propyl)-7-ethoxy-1,4-dihydro-
ihdeno[Z,l-c]pyrazoIe was obtained as a light yellow solid.

15 ¢) 0.53 g (1.87 mmol) of (S)-1-(2-azido-propyl)-7-
ethoxy-1,4-dihydro-indeno[2,1-c]pyrazole dissolved in 25 mi of
anhydrous ethanol was hydrogenated on 55 mg of platinum oxide
for 1.5 hours. The catalyst was subsequently filtered off, rinsed
with ethanol and the solvent was removed in a vacuum. The

20 colourless oil obtained was dissolved in 50 mil of anhydrous
diethyl ether, filtered and treated while stirring with a solution
of 217 mg (1.87 mmol) of fumaric acid in 10 ml of methanol.
The mixture was stirred at room temperature for 15 hours and
the white crystals were subsequently filtered off. 0.54 g (77%)

25 of (S)-2-(7-ethoxy-1,4-dihydro-indeno[2,1-c]pyrazol-1-yl)-1-
methyl-ethylamine fumarate (1:1) with m.p. 157° was obtained.



if |
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phobi as or panic states, nental organic dis- orders,
di sorders in chil dhood, aggressivity, age-related nenory di g
behavi oural disorders, addiction, obesity, 5 bulima etc.,

soci al

SB”tt al§ 4 JUl 19%
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damages of the

nervous system by trauma, stroke, neurodegenerative di seases etc.,

car di ovascul ar di sorders such as # ertensi on, thronbosis,

stroke etc. and

gastroi ntestinal - disorders such as dysfunction of the gastrointestinal

tract notility. 10 14. A process

to any one of clainms 1-11 , which process-conprises a)
compound of the gRAS’ & tﬁgr%l'llo%virligS c'%lm&)%rsft]ion are produced in the

10

15

20

25

usual manner:

nuf act ure of compounds accordi ng
converting a

mg/tablet

Active ingredient 100
Powd. lactose , 95
White corn starch 35
Polyvinylpyrrolidone 8
Na carboxymethyistarch _ 10
Magnesium stearate _ ' 2

Tablet weight 250

Example B

Tablets of the following composition are produced in the

usual manner:

| ma/tablet

Active ingredient 200
Powd. lactose. 100
White corn starch - 64
Polyvinylpyrrolidone 12
Na carboxymethylistarch . 20
Magnesium stearate 4

Tablet weight 400



wher ei n [é}r] to [err] and X have the significance given i n|| CREFLACEMERNT SHEET
[err] signifies a group convertible into an am no group, 20{into
correspondi ng am no conpound of forrmula | and b) if desiregd,Doony

t he conpound of fornula | obtained into a pharmaceutically apre sal t.
25 15. Conpounds according to any one of clains 1-11 use as

for
t herapeutical |y active substances4lespecially for the treatnent or

prevention of central nervous disorders such as depressions, bipolar
di sorders, anxiety states, sleep di sorders, psychoses,
schi zophrenia, mgratne and other 30 conditionhs associated with cephalic

pain or pain o different kind, personality disorders T
obsessi ve- corrp&lai!ledté G?Stg\edéq’ win @9"&%@9%%@0@&988@ nic states,
mental organic di sorders,; nental :

5 mg/tablet

Active ingredient 50
Cryst. lactose 60"
Microcrystalline cellulose 34
Talc 5

10 Magnesium stearate 1
Capsule fill weight 150

The active ingredient having a suitable particle size, the
crystalline lactose and the microcrystalline cellulose are homo-
15 geneously mixed with one another, sieved and thereafter talc and
magnesium stearate are admixed. The finished mixture is filled
into hard gelatine capsules of suitable size.
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di sorders in chil dhood, aggressivity, age-related nenory d| REBEACEMENT SHEET |
behavi oural disorders, addiction, obesity, bulima etc. es op &hSUL 19%
nervous system by trauma, stroke, neuro- 5 degeneratlve d| se 8s ‘e

cardi ovascul ar di sorders such as hypertension, thronbosis, sfroke etc. and
gastroi ntestinal disorders such as dysfunction of the gastrointestinal
tract nmotility. 10 16. The4%e of conpounds according to any one of
claims 1-11, especially in.the treatnent or prevention o

di sorders such as depressions, bipdlaims sorders, anxiet u‘mmmm“gﬂm
sexual disorders, psychoses SChI zophreni a, migraine and ®ther ‘coftdi fi ohs
associated with cep pal n qr,.15 pain i fferent kind, personality
di sorders or obsess |03 VLE 9@93@)@&3 lﬂﬁm al phobias or panic
states, nental organic d| sorders mental disorders in childhood,

aggressivity, age-rel ated nenogg¢ di sorders and behavi oural disorders,
addi ction, obesity, bulima etc\, dagmges gf¢ the nervous system

wherein
R1 to R4  each signify hydrogen, hydroxy, halogen, lower
alkyl, lower alkoxy or phenyl;

10 RS signifies hydrogen or lower alkyl, .
R6 signifies hydrogen, lower alkyl or lower alkoxy;
X signifies -(CR7R8)n- or. -CH=CH-;
R7 and R8 signify hydrogen or lower alkyl and
n signifies 1 or 2,

15 as well as pharmaceutically acceptable salts of basic compounds
of general formula I

2. Compounds according to claim 1, wherein RS signifies

methyl.

20

~ 3. Compounds according to claim 1 or 2, wherein R2

signifies methyl or methoxy, X signifies -CH2- or -C(CH3)2- and
R1, R3, R% and RO signify hydrogen.

25 4, (RS)-2-(7-Methoxy-1 ,4-dihydro-indend[2,1 ~c]pyrazol-
1-yl)-1-methyl-ethylamine fumarate (1:1).

5.  (8)-2-(7-Methoxy-1,4-dihydro-indeno[2,1-c]pyrazol-

1-yD-1-methyl-ethylamine fumarate (1:1).

30 |

6. (S)-2-(4,4,7-Trimethyl-1,4-dihydro-indeno[2,1-c]-



20 bj traﬁha, stroke, neurodegenerative di seases etc., Carj[®ﬁ§§AUE@ENTSHEET
di sorders such as hypertension, thronbosis, stroke etc. an
gastrointestinal disorders such as dysfunction of the gast r!pimteeslq.éaum\..m.

tract notility and, respectively, for the production of cor
nmedi canents. 25 17. The invention4%s herei nbefore described—

pyrazol-1-yl)-1-methyl-ethylamine fumarate (1:1). , ,!""Jf”lﬂ"lﬂ"l[' ,”m !

7. (S)-2-(7-Methoxy-4,4-dimethyl-1,4-dihydro-indeno-
[2,1-c]pyrazol-1-yl)-1-methyl-ethylamine fumarate (1:1).

8.  (RS)-2-(7-Methoxy-4,4-dimethyl-1,4-dihydro-
indenol[2,1-c]pyrazol-1-yl)-1-methyl-ethylamine fumarate (1:1).

9. (RS)-2-(7-Ethoxy-1,4-dihydro-indeno[2,1-c]pyrazol-
10 1-yD)-1-methyl-ethylamine fumarate (1:1).

10. (R)-2-(7-Methoxy-1,4-dihydro-indeno[2,1-c]pyrazol-
1-yl)-1-methyl-ethylamine fumarate (1:1).

15 11.  (RS)-2-(8-Methoxy-1-H-benz[glindazol-1-yl)-1-
methyl-ethylamine fumarate (1:0.5). :

12.  Compounds of the general formula

R4

20 i

wherein R to Ré and X have the significances set forth in

claim 1 and R9 signifies an azido group, a hydroxy group or a

protected amino group.

25 _

13. A medicament containing a compound according to any
one of claims 1-11 and a therapeutically inert carrier material,
especially for the treatment or prevention of central nervous
disorders such as depressions, bipolar disorders, anxiety states,

30 sleep and sexual disorders, psychoses, schizophrenia, migraine
and other conditions associated with cephalic pain or pain of a
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different kind, personality disorders or obsessive-compulsive
disorders, social phobias or panic states, mental organic dis-
orders, mental disorders in childhood, aggressivity, age-related
memory disorders and behavioural disorders, addiction, obesity,
bulimia etc., damages of the nervous system by trauma, stroke,
neurodegenerative diseases etc., cardiovascular disorders such as
hypertension, thrombosis, stroke etc. and gastrointestinal
disorders such as dysfunction of the gastrointestinal tract
motility.

14. A process for the manufacture of compounds according

-to any one of claims 1-11, which process comprises

a) converting a compound of the general formula

R4

wherein R1 to R6 and X have the significance given in claim
1 and R91 signifies a group convertible into an amino group,
into a corresponding amino compound of formula | and

b) if desired, converting the compound of formula |
obtained into a pharmaceutically acceptable salt.

15. Compounds according to any one of claims 1-11 for
use as therapeutically active substances, especially for the
treatment or prevention of central nervous disorders such as
depressions, bipolar disorders, anxiety states, sleep and sexual
disorders, psychoses, schizophrenia, migraine and other
conditions associated with cephalic pain or pain of a different
kind, personality disorders or obsessive-compuléive disorders,
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social phobias or panic states, mental organic disorders, mental
disorders in childhood, aggressivity, age-related memory
disorders and behavioural disorders, addiction, obesity, bulimia

~ etc., damages of the nervous system by trauma, stroke, neuro-

degenerative diseases etc., cardiovascular disorders such as
hypertension, thrombosis, stroke etc. and gastrointestinal
disorders such as dysfunction of the gastrointestinal tract
motility.

16. The use of compounds according to any one of claims
1-11, especially in the treatment or prevention of central
nervous disorders such as depressions, bipolar disorders, anxiety
states, sleep and sexual disorders, psychoses, schizophrenia,
migraine and other conditions associated with cephalic pain or
pain of a different kind, personality disorders or obsessive- '
compulsive disorders, social phobias or panic states, mental
organic disorders, mental disorders in childhood, aggressivity,

"age-related memory disorders and behavioural disorders,

addiction, obesity, bulimia etc., damages of the nervous system
by trauma, stroke, neurodegenerative diseases etc.,
cardiovascular disorders such as hypertension, thrombosis,
stroke etc. and gastrointestinal disorders such as dysfunction of
the gastrointestinal tract motility and, respectively, for the
production of corresponding medicaments.

17. The invention' as hereinbefore described.

* %%k
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TRICYCLIC PYRAZOLE DERIVATIVES

Abstract
5
The invention is concerned with tricyclic pyrazole derivatives of the
general formula
|
10
wherein .
RitoR4  each signify hydrogen, hydroxy, halogen, lower
alkyl, lower alkoxy or phenyl;
RS signifies hydrogen or lower alkyl,
15 RS signifies hydrogen, lower alkyl or lower alkoxy;
X signifies (CR7R8)y- or -CH=CH-;
R7and R® signify hydrogen or lower alkyl and
n signifies 1 or 2,

as well as pharmaceutwally acceptable salts of basic compounds of general
2 formula I.

These compounds and salts are suitable for use as therapeutically active
substances, especially for ;he treatment or prevention of central nervous
disorders. _ :

ETRTE S U
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8 = (RS)-2-(7: Methoxy-4-methyl-1,4- dlhydro -indeno[2,1-c]
pyrazol-1-yl)-1-methyl-ethylamine fumarate (1:1)

9 = (RS)-2-(3,7-Dimethoxy-1,4-dihydro-indeno[2,1-c]pyrazol-
1-yl)-1-methyl-ethylamine fumarate (1:0.5) :

10 = (RS)-2-(7-Methyl-1,4-dihydro-indeno[2,1-c]pyrazol-1-yl)-

1-methyl-ethylamine fumarate (1:1)
11 = (RS)-2-(7-Fluoro-1,4-dihydro-indeno[2,1-c]pyrazol-1-yI)-
1-methyl-ethylamine fumarate (1:1)
12 = (RS)-2-(7-Fluoro-4,4-dimethyl-1,4-dihydro-indeno[2,1-c]
pyrazol-1-yl)-1-methyl-ethylamine fumarate (1:1)
13 = (RS)-2-(7-Ethoxy-1,4-dihydro-indeno[2,1-c]pyrazol-1-yl)-
1-methyl-ethylamine fumarate (1:1)
14 = (RS)-2-(6-Methoxy-4-methyl-1,4-dihydro- mdeno[Z 1-c]
pyrazol-1-yl)-1-methyl-ethylamine fumarate (1:1)
15 = (RS)-2-(8-Methoxy-4,5-dihydro-1H-benz[g]lindazol-1-yl)-1-
methyl-ethylamine fumarate (1:1)
16 = (RS)-2-(8-Methoxy-1H-benz[glindazol-1-yl)-1-methyl-
ethylamine fumarate (1:0.5)
17 = (R)-2-(7-Ethoxy-1,4-dihydro-indeno[2,1-c]pyrazol-1-yi)-1-
~ methyl-ethylamine fumarate
18 = (S)-2-(7-Ethoxy-1,4-dihydro-indeno|2, 1-c]pyrazol 1-yD)-1-
methyl-ethylamine fumarate

i Peni rection
it has been shown that penile erection is dependent on
stimulation of the SHT2c receptor (see Berendsen & Broekkamp,
Eur. J. Pharmacol. 135, 179-184 (1987).
The number of penile erections was determined within 45
minutes after administration of the test substance. The EDsg is
the dose which causes 50% of these erections.

Example No. EDso (mg/kg), s.c.
1 0.32 s.c./3.2 p.o.
2 ' 0.32 s.c./1.4 p.o.

13 O] 0.5 s.C./2.7 p.O.

18 0.7 s.c./2.3 p.o.




