
0 095 289 Description The compounds of the invention,
imidazo[1,2-c]pyrazolo[3,4-elpyrimidines, represent a structurally novel
class of compounds. J. Chem. Soc., Perkin Trans. 1 (9) 2387 (1981)
discloses a group of nucleosides, 5 certain of which contain an imidazo[1
,2-c]pyrazolo[4,3-e]pyrimidine ring system. US-A-3309369 discloses
2,3,5,6-tetrahydroimidazo[1,2-c]quinazoline compounds. According to a first
generic aspect of the present invention there is provided a compound having
the structural formula I R [err] wherein the dashed lines "a" and "b"
represent optional double bonds, provided that "a" is not a double bond
when "b" is not a double bond; each of [err] and [err], which are the same
or different, is H or alkyl of from one to six carbons; [err] being further
defined as fluorinated alkyl of one to three carbon atoms or when "a"
represents a single bond, [err] and [err] being further defined as follows:
(i) [err] is a hydrogen and [err] represents a dialkyl each alkyl having
from one to six carbon atoms, or (ii) [err] is a hydrogen and R4 represents
a dialkyl; each alkyl having from one to six carbon atoms; or a
pharmaceutically acceptable salt 25  thereof. According to a first
subgeneric aspect, there is provided a compound having the structural
formula la R 30            -                           [err] 35 wherein
each of [err], and [err], which are the same or different, is H or alkyl of
from one to six carbon atoms; [err] being further defined as fluorinated
alkyl of one to three carbon atoms R4 and Rs being further defined as
follows: (i) R4 is a hydrogen and [err] represents a dialkyl each alkyl
having from one to six carbon 40   atoms, or (ii) [err] is a hydrogen and
R4 represents a dialkyl each alkyl having from one to six carbon atoms; or
a pharmaceutically acceptable salt thereof. According to a second
subgeneric aspect, there is provided a compound having the structural
formula lb R 45 [err]                                              (I b)
wherein each of [err] and [err], which are the same or different, is H or
alkyl of from one to six carbon atoms; or pharmaceutically acceptable salt
thereof. According to a third subgeneric aspect, there is provided a
compound having the strucutural formula Ic 55 [err]
(IC) 60 wherein each of [err] and [err], which are the same or different,
is H or alkyl of from one to six carbon 65  atoms; R4 and Rs being further
defined a follows (i) [err] is a hydrogen and [err] represents a dialkyl
each alkyl 2    0 095 289 having from one to six carbon atoms, or (ii)
[err] is a hydrogen and R4 represents a dialkyl each alkyl havi from one to
six carbon atoms; or a pharmaceutically acceptable salt thereof. The
invention sought to be patented as species of its generic chemical compound
aspect are the compounds having the following names:
7,8-dihydro-1,3-dimethyl-1 H-imidazo[1,2-c]pyrazolo[3,4-e]pyrimidine;
7,8-dihydro-1 ,3,8-trimethyl-1 H-imidazo[1 ,2-c]pyrazolo[3,4-e]pyrimidine;
7,8-dihydro-1 ,3,5,8-tetramethyl-1 H-imidazo[1
,2-c]pyrazolo[3,4-e]pyrimidine; 7,8-dihydro-1,3,5,8-tetramethyl-1
H-imidazo[1,2-c]pyrazolo[3,4-elpyrimidine (S-form); 



7,8-dihydro-1 ,3,5-trimethyl-1 H-imidazo[1 ,2-c]pyrazolo[3,4-e]pyrimidine
(R-form); 10      7,8-dihydro-1 ,3,5,7,8-pentamethyl-1 H-imidazo[1
,2-c]pyrazolo[3,4-e]pyrimidine; 8-ethyl-7,8-dihydro-1 ,3,5-trimethyl-1
H-imidazo[1 ,2-c]pyrazolo[3,4-e]pyrimidine; 7,8-dihydro-8-isoproyl-1
,3,5-trimethyl-1 H-imidazo[1,2-c]pyrazolo[3,4-elpyrimidine dihydrochloride
(S- form); 7,8-dihydro-1 ,3,5,7,7-pentamethyl-1
H-imidazo[1,2-c]pyrazolo[3,4-e]pyrimidine; 15     7,8-dihydro-1
,3,5,8,8-pentamethyl-1 H-imidazo[1 ,2-c]pyrazolo[3,4-e]pyrimidine;
5-ethyl-7,8-dihydro-1 ,3-dimethyl-1 H-imidazo[1
,2-c]pyrazolo[3,4-e]pyrimidine; 7,8-dihydro-5-ethyl-1 ,3,8-trimethyl-1
H-imidazo[1 ,2-c]pyrazolo[3,4-e]pyrimidine; 7,8-dihydro-5-ethyl-1
,3,7-trimethyl-1 H-imidazo[1 ,2-c]pyrazolo[3,4-e]pyrimidine;
7,8-dihydro-5-isopropyl-1 ,3,8-trimethyl-1 H-imidazo[1
,2-c]pyrazolo[3,4-elpyrimidine; 20      1 -ethyl-7,8-dihydro-3,5-dimethyl-1
H-imidazo[1 ,2-c]pyrazolol3,4-elpyrimidine; 7,8-dihydro-1
-ethyl-3,5-dimethyl-1 H-imidazo[1 ,2-c]pyrazolo[3,4-e]pyrimidine;
7,8-dihydro-1-ethyl-3,5,8-trimethyl-1 H-imidazo[1
,2-c]pyrazolo[3,4-e]pyrimidine; 1 ,5-diethyl-7,8-dihydro-3,8-dimethyl-1
H-imidazo[1 ,2-c]pyrazolo[3,4-e]pyrimidine; 7.8-dihydro-3,5,8-trimethyl-1
-n-propyl-1 H-imidazo[1 ,2-c]pyrazolo(3,4-e]pyrimidine; 25
7,8-dihydro-3,5,8-trimethyl-1-(2,2,2-trifluoroethyl)-1H-imidazo[1,2-c]pyraz
olo[3,4-e]pyrimidine; 1 ,3,5,8-tetramethyl--1 H-imidazo[1
,2-c]pyrazolo[3,4-e]pyrimidine; 1 ,3,5,7,8-pentamethyl-1 H-imidazo[1
,2-c]pyrazolo[3,4-e]pyrimidine; 5,6,7,8-tetraydro-5-ethyl-1
,3,8-trimethyl-1 H-imidazo[1,2-c]pyrazolo[3,4-e]pyrimidine;
5-ethyl-1,3,8-trimethyl-1 H-imidazo[1,2-c]pyrazolo[3,4-e]pyrimidine; 30
1 ,3,5,8-tetramethyl-1 H-imidazo[1 ,2-c]pyrazolo[3,4-e] pyrimidine; The
invention sought to be patented in its first generic chemical process
aspect is a process for preparing a compound having the structural formula
la which comprises treating a compound having the structural formula V with
an anion chosen from iodide and azide. The invention sought to be patented
in its second generic chemical process aspect is a process for 35
preparing a compound having the structural formula Ia which comprises
treating a compound having the structural formula VIII with an orthoester.
The invention sought to be patented in its third generic chemical process
aspect is a process for preparing a compound having the structural formula
Ia which comprises treating a compund having the structural formula VI with
an inorganic halogenating agent. 40       The invention sought to be
patented in its fourth generic chemical process aspect is a process for
preparing a compound having the structural formula lb which comprises
treating a compound having the structural formula XVI with an acid. The
invention sought to be patented in its fifth generic chemical process
aspect is a process for preparing a compound having the structural formula
Ic which comprises treating a compound having the 45   structural formula
VIII with an aldehyde. The invention sought to be patented in its generic
pharmaceutical composition aspect is a composition useful for treating
psychoses in a mammal consisting essentially of a compound having the
structural formula I or mixtures thereof in combination with a
pharmaceutically acceptable carrier. The invention sought to be patented in
its pharmaceutical method aspect is a method for treating 50   psychoses in
a mammal in need of such treatment; which comprises administering an
effective amount of the above defined pharmaceutical composition to said
mammal. DESCRIPTION OF THE PREFERRED EMBODIMENTS The compounds of the
invention having structural formula I wherein "a" represents a single bond
and 55   "b" represents a double bond, compounds la, may be prepared by
several procedures which are considered equivalent for purposes of the
invention. A convenient starting material for these procedures is the
substituted 7-halo-1H-pyrazolo[4,3-d]pyrimidine; having structural formula
IV [err] 60 65    wherein [err] and [err] are defined above, and X is
chlorine or bromine; preferably chlorine. 3 



0 095 289 The compound having structural formula IV may be treated with an
ethyleneimine having the formula [err] to produce a compound having the
structural formula V [err] 20 wherein [err], and [err] are defined above.
This reaction is conveniently performed at room temperature in a
nonreactive solvent such as a chlorinated alkane, an ether or an aromatic
hydrocarbon in the presence of a hydrogen halide acceptor such as a
trialkylamine, pryidine, a metal carbonate or bicarbonate. In the preferred
process compound IV is dissolved in methylene chloride and treated with a
25  slight molar excess of triethylamine, the ethyleneimine is added and
the mixture is stirred until the reaction is substantially complete. The
reaction is usually allowed to proceed for from about 8 to about 40 hours
and may be monitored by, for example thin layer chromatography. The
product, V, is isolated and purified by standard procedures. The compound
having formula V is then treated with an anion such as iodide or azide to
produce the 30  compound of formula I wherein "a" is a single bond and "b"
is a double bond. This reaction may be performed in a convenient solvent
which should be nonreactive such as a ketone, dimethylsulfoxide or a
N,N-dialkylacetamide, preferably at an elevated temperature. In the
preferred process, the compound having structural formula V is dissolved in
acetone and treated with sodium iodide at reflux temperature. The product
is then isolated and purified by standard procedures, for example the
solvent may be 35   evaporated and the residue may be partitioned between
methylene chloride and dilute base. The organic layer is then separated,
dried, evaporated, and the residue is recrystallized. In an alternate
procedure, the compound of structural formula IV may be treated with a
substituted 2- aminoethanol having the formula [err] to produce a compound
having structural formula VI 40 [err] 45 wherein [err] and [err] are
defined above. This reaction is carried out substantially as described
above for the reaction between compound IV and the substituted
ethyleneimine. The reaction between IV and 50  certain aminoalcohols may be
aided by heating, for example on the steam bath. The choice of the proper
reaction variables is within the skill of the art. Compound VI is cyclized
to the product of formula I wherein "a" is a single bond and "b" is a
double bond by treatment with an inorganic halogenating agent, for example
phosphorus oxychloride at reflux temperature. After evaporation of the
phosphorus oxychloride, compound I is isolated and purified by standard
procedures substantially as described above. 55      Compound VI may also
be prepared by the reduction of a compound having the structural formula
VII [err] 60 wherein [err] and [err] are defined above and R is any alkyl
group. Compound VII is prepared from 65  compound IV by treatment with an
amino acid ester having the formula [err]. This reaction is 4    0 095 289
performed substantially as described above for the reaction between
compound IV and the aminoalcohol Compound VII may be reduced to compound VI
by a variety of procedures. The preferred procedure utilizes sodium
borohydride in refluxing 95% ethanol. This procedure, will produce
compounds VI, wherein R4 is H. The compounds of the invention having
structural formula I wherein "a" represents a single bond and 5  "b"
represents a double bond may also be prepared, for example by treating a
substituted 2-(4-amino-5- 



pyrazolyl)imidazoline having structural formula VIII 10
[err] VIII 15 with an orthoester having the formula [err] wherein [err],
and [err] are defined above and R is a 20  [err] alkyl group, preferably
ethyl. This reaction may be performed in a nonreactive solvent such as an
alcohol, an aromatic hydrocarbon or an ether. The reaction is best carried
out at reflux temperature in the presence of an acid catalyst such as
methane sulfonic acid or the acid from which the orthoester is derived. The
product is isolated and purified by standard procedures. For example, the
reaction mixture is evaporated and the residue is partitioned between
dilute base and a solvent such as methylene chloride. 25 The organic layer
is separated, dried, evaporated, and the residue is recrystallized. The
starting compound of structural formula VIII may be prepared by the
following sequence from a compound having structural formula IX which
itself may be prepared by the procedure described in J. Med. Chem., 16,1346
(1973) or by obvious variations thereof. 30 [err] 35 45 Compound IX may be
converted to compound X by, for example treatment with concentrated
ammonium hydroxide in a nonreactive solvent such as acetone. Compound X may
next be converted to compound XI 50   by treatment with a substituted
ethylenediamine having the formula [err]. Compound Xl may then be reduced,
for example with [err] to produce compound VIII. The reactions in the
sequence IX to X to XI to VIII are all within the skill of the art as are
any optional variations of the reaction conditions which may be required,
for example to improve a particular field. Compound Vil may also be
prepared directly from a compound having structural formula XII 55 [err] 60
by treatment with an ethylenediamine having the formula [err] by methods
familiar to those skilled in the art. Compound XII may be prepared by the
method described in US Patent 3,121,092 or by 65   obvious variations
thereof. 5    The compound described above having structural formula IV may
be prepared from the corresponding substituted
7,8-dihydro-1H-pyrazolo[4,3-d]pyrimidin-7-one having structural formula
XIII [err] XIII 10 wherein [err] and [err] are defined above. Those skilled
in the art will recognize that compound XIII will exist in equilibrium with
its tautomeric structure XIII'. [err] 15 20 Compound XIII (XIII') may be
treated at reflux with a convenient halogenating agent such as a phosporus
pentahalide, a phosphorous trihalide or a thionyl halide, thereby producing
compound IV. Mixtures of the halogenating agents are preferably used and
the preferred halogenating agent mixture is phosphorus pentachloride in
phosporus oxychloride. The so produced compound IV is isolated and purified
by 25  standard procedures. For example, the reaction mixture is evaporated
and the residue is partitioned between chloroform and a dilute aqueous
base. The organic solution is separated, dried, evaporated, and the residue
purified by crystallized. 



Several compounds of formula XIII (XIII') wherein [err] and [err] are
methyl are described in US patent, 3,939,161. The procedures described
therein as well as obvious variations thereof may be utilized to 30
produced these compounds. Alternatively, XIII (XIII') may be prepared by
first converting compound XII to the acyl derivative XIV with an acylating
reagent, for example an acid halide or an acid anhydride by standard
procedures. Compound XIV is then converted to compound XIII (XIII') by
treatment with, for example basic aqueous hydrogen peroxide at elevated
temperature. 35 XIV [err] 40 The compound having structural formula XIV may
also be prepared from a compound having structural formula X. For example,
the amide function of X may be converted to a nitrile by treating X with a
dehydrating agent such as phosphorus oxychloride to produce the substituted
5-cyano-4-itropyrazole. The nitro 45
[err] 50 substituent of compound compound XV may be reduced to an amino
substituent with, for example iron filings in acetic acid and the so
produced correspondingly substituted 5-cyano-4-aminopyrazole may be
acylated with, for example an acid anhydride to produce compound XIV. 55
The compounds of the invention having structural formula I wherein "a"
represents a double bond and 'b" represents a double bond, compounds lb.
may be prepared by treating a compound having structural formula XVI with
an acid such as sulfuric acid. This treatment is R5 60
[err] 65 6    0 095 289 conveniently accomplished with warming without the
need for an additional solvent. The compound of structural formula XVI may
be prepared from a copound having qhstructural formula IV by treatment with
an aminoketal (or acetal) having the formula [err] This reaction is carried
out substantially as described above for the reaction between compound IV
and the 10  substituted ethyleneimine to produce compound V. Compounds
having structural formula lb may also be prepared by oxidizing a
correspondingly substituted compound having structural formula la. This
oxidation may be conveniently carried out using oxidizing agents such as
chloranil or manganese dioxide under standard conditions. The compounds of
the invention having structural formula I wherein "a" represents a single
bond and 5  "b" represents a single bond, compounds Ic, may be prepared,
for example, by treating a compound having structural formula VIII with an
aldehyde having the formula R3CHO. This reaction is carried out
substantially as described above for the reaction between compound VIII and
an orthoester to produce a compound having structural formula I wherein "a"
represents a single bond and "b" represents a double bond. 20     The
compound of the invention are new chemical substances which are useful as
pharmaceutical agents for the treatment of psychoses. The antipsychotic
activity of representative compounds of the invention was established by
the Mouse Activity and. Screen Test Procedure (MAST) described below.
ANIMALS: Nine unfasted Swiss-Webster male mice (Buckberg Labs) weighing
20-30 g are equally divided into three groups for each drug dose to be
tested. That is, data for each dose level was generated by 25  three
separate groups of three mice each. DRUGS: A minimum of three dose levels
(10, 30, and 100 mg/kg) are tested for each drug. Treatments 



are administered intraperitoneally one hour prior to testing. All dosages
are calculated as parent compound and given in volumes of 10 mg/kg.
Compounds are dissolved or suspended in 0.2% Methocel[err]. Control animals
are injected with Methocel[err]. 30     TESTING: A two part testing
procedure is started one hour postinjection. First, the screen test is
performed (see Pharmac. Biochem. Behav. 6, 351-353, 1977). Briefly this
test consists of placing mice on individual wire screens which are then
rotated 180 degrees at the start of a 60-second observation period. The
number of mice falling off the inverted screen is recorded. Immediately
following the screen test, the final phase of testing is initiated by
placing each group of 35  three mice in one actophotometer (Life Sciences,
22, 1067-1076, 1978). The actophotometer consists of a cylindrical chamber
whose center is occupied by another cylinder which contains the
illumination for six photocells located on the perimeter of the chamber.
Six light-beam interruptions equal one count. Locomotor activity is
recorded by computer at 10-miute intervals for 60 minutes. DATA: The data
obtained from the screen test are expressed as percent of mice falling off
the screen. 40    Data derived from locomotor activity of drug treated mice
are compared to the activity of vehicle treated animals and are expressed
as percent inhibition of spontaneous locomotion. All percentages reported
for inhibition of locomotion are based upon data accumulated for one hour.
Both phases of testing are graded: A=60-100%; C=31-59%; and N=0-30%. An
overall dose rating :is obtained by the following criteria: 45 Inhibition
of                        Screen Test           Dose Locomotion Rating
with           Failure Rating       = Rating A
NorC              =A so A                                        AC C
NorC                      =  C All other combinations      =  N 55
Compounds which exhibit an overall dose rating of A at dose of 100
milligrams/kilogram or less are considered active. Utilizing this
procedure, an overall dose rating of A was obtained for the noted 60
compound at the indicated dose as reported in Table 1. 65 7    0 095 289
TABLE 1 [err] [err]            [err]      [err]         [err]         [err]
Dose (mg/kg) [err]         [err]            H              H             H
100 [err]           [err]         H             H              [err]
100 [err]      [err]         [err]            H              [err]
100;30 [err]      [err]        [err]             H            [err]
100 [err]       [err]       [err]             H             [err]
100;30 [err]         [err]          [err]         [err]         [err]
100 [err]       [err]            [err]         H              [err]
100; 30 [err]         [err]         [err]        H            [err]
100 30   [err]           [err]        [err]                      [err]
100 [err]         [err]         [err]           H              H
[err] [err]          [err]         [err]          H              [err]
100; 30 35 [err]         [err]          [err]         [err]          H
100 [err]        [err]             [err]         H              H
100; 30 



40   [err]           [err]         [err]        H              [err]
100; 30 [err]         [err]         [err]           H              [err]
100 [err]        [err]            [err]            H              [err]
100 45 [err]        [err]            [err]            H              [err]
100 [err]Racemate [err]S-isomer 50  [err]R-isomer [err]Indicates that one
of [err] or [err] is H and the other substituent is [err]. [err]Compound
administered orally In order to further assess their usefulness,
representative compounds of the invention were tested in a 55   conditioned
avoidance-escape procedure. In this test*, an aanimal (male Wistar rat) is
conditioned to respond to a stimulus in order to avoid an unpleasant
electrical shock. Should the animals fail to give the response in order to
avoid the shock, an escape route is available so that it can escape the
shock once it is delivered. Preferably, compounds will show variations
between the dose that will suppress conditioned avoidance and the dose that
will suppress the escape response. 60      The results obtained for
representative compounds of the invention in such a procedure are displayed
in Table 2. 65  *Modification of the pole-climb avoidance paradigm
described in Ann. NY Acad. Sci., 740, (1957). 8    0 095 289 TABLE 2 [err]
5 10 Oral ED50 mg/kg [err]       [err]       [err]        [err]
[err]            Avoidance     Escape 15  [err]        [err]       H
H            H                 18           54 [err]       [err]        H
H            [err]             18          56 [err]       [err]
[err]        H            [err]              10          32 20 [err]
[err]          [err]       H            [err]               11.5        20
[err]       [err]        [err]        H            [err]            <65
<65 25  [err]          [err]       [err]       [err]         [err]
20           57 [err]         [err]      [err]       H            [err]
7.5        32 [err]       [err]         [err]          H            [err]
20          70 30 [err]        [err]          [err]     [err]       [err]
32          80 [err]       [err]        [err]        [err]        [err]
18          120 35  [err]        [err]          [err]         H
[err]                 6.4        66 [err]      [err]         [err]
[err]        H                 35           52 [err]       [err]
[err]          H            H                 10           28 40 [err]
[err]        [err]          H            [err]                5
15 [err]        [err]       [err]         H            [err]
9           50 45  [err]      [err]          [err]          H
[err]                37          90 [err]         [err]          [err]
H            [err]               8          45 'Racemate 50   2S-isomer 



3R-isomer 4Double bond at a. The compounds of the invention form
pharmaceutically acceptable salts with organic and inorganic 55  acids.
Examples of suitable acids for salt formation are hydrochloric, sulfuric,
phosphoric, acetic, citric, oxalic, malonic, salicylic, malic, fumaric,
succinic, ascorbic, maleic and methanesulfonic. The salts are prepared by
contacting the free base form with a sufficient amount of the desired acid
in the conventional manner. The free base forms may be regenerated by
treating the salt form with a base. For example, dilute aqueous base
solutions may be utilized. Dilute aqueous sodium hydroxide, potassium
carbonate, 60  ammonia and sodium bicarbonate solutions are suitable for
this purpose. The free base forms differ from their respective salt forms
somewhat in certain physical properties such as solubility in polar
solvents, but the salts are otherwise equivalent to their respective free
base forms for purposes of the invention. The compounds of the invention
can exist in unsolvated as well as solvated forms, including hydrated
forms. In general, the solvated forms, with pharmaceutically acceptable
solvents such as water or ethanol 65  are equivalent to the unsolvated
forms for purposes of the invention.    0 095 289 The alkyl groups
contemplated by the invention comprise both straight and branched carbon
chains of from one to six carbon atoms. Representative of such groups are
methyl, ethyl, isopropyl, pentyl or 3- methylphentyl. The term fluorinated
alkyl is intended to include trifluoromethyl and [err]-trifluoroethyl. 5
The term inorganic halogenating agent when utilized herein includes for
examples, [err], [err] as well as mixtures thereof. Similar equivalent
agents will be familiar to those skilled in the art. Some of the compounds
of the invention may comprise an asymmetric carbon atoms. The pure D
isomer, pure L isomer, as well as mixtures thereof are contemplated by the
invention. Asymmetric carbon atoms may be present in a substituent such as
an alkyl group. All such isomers as well as mixtures thereof 10  are
intended to be included in the invention. The compounds of the invention
can be prepared and administered in a wide variety of oral and parenteral
dosage forms. It will be obvious to those skilled in the art that the
following dosage forms may comprise as the active component, either a
component of formula 1, or a corresponding pharmaceutically acceptable salt
of a compound of formula 1, or a mixture of such compounds and/or salts. 15
For preparing pharmaceutical compositions from compounds described by this
invention, inert, pharmaceutically acceptable carriers can be either solid
or liquid. Solid form preparations include powders, tablets, dispersible
granules, capsules, cachets, and suppositories. A solid carrier can be one
or more substances which may also act as diluents, flavoring agents,
solubilizers, lubricants, suspending agents, binders, or tablet
disintegrating agents; it can also be an encapsulating material. In
powders, the carrier is a 20  finely divided solid which is in admixture
with the finely divided active compound. In the tablet the active compound
is mixed with carrier having the necessary binding properties in suitable
proportions and compacted in the shape and size desired. The powders and
tablets preferably contain from 5 or 10 to about 70 percent of the active
ingredient. Suitable solid carriers are magnesium carbonate, magnesium
sterate, talc, sugar, lactose, pectin, dextrin, starch, gelatin,
tragacanth, methyl cellulose, sodium carboxymethyl 25  cellulose, a low
melting wax or cocoa butter. The term "preparation" is intended to include
the forulation of the active compound with encapsulating material as
carrier providing a capsule in which the active component (with or without
other carriers) is surrounded by carrier, which is thus in association with
it. Similarly, cachets are included. Tablets, powders, cachets and capsules
can be used as solid dosage forms suitable for oral administration. 30
Liquid form preparations include solutions suspensions and emulsions. As an
example may be mentioned water or water-propylene glycol solutions for
parenteral injection. Liquid preparations can also be formulated in
solution in aqueous polyethylene glycol solution. Aqueous solutions
suitable for oral use can be prepared by dissolving the active component in
water and adding suitable colorants, flavors, stabilizing, and thickening
agents are desired. Aqueous suspensions suitable for oral use can be made
by 



35  dispersing the finely divided active component in water with viscous
material, i.e., natural or synthetic gums, resins, methyl cellulose, sodium
carboxymethyl cellulose, and other well-known suspending agents.
Preferably, the pharmaceutical preparation is in unit dosage form. In such
form, the preparation is subdivided into unit doses containing appropriate
quantities of the active component. The unit dosage form can be a packaged
preparation, the package containing discrete quantities of preparation, for
40  example, packeted tablets, capsules and powders in vials or ampoules.
The unit dosage form can also be a capsule, cachet, or tablet itself or it
can be the appropriate number of any of these packaged forms. The quantity
of active compound in a unit dose of preparation may be varied or adjusted
from 1 mg to 100 mg according to the particular application and the potency
of the active ingredient. In therapeutic use as antipsychotic agents, the
compounds utilized in the pharmaceutical method of 45  this invention are
administered at the initial dosage of about 0.1 mg to about 100 mg per
kilogram daily. A daily dose range of about 1.0 mg to about 50 mg per
kilogram is preferred. The dosages, however, may be varied depending upon
the requirements of the patient, the severity of the condition being
treated, and the compound being employed. Determination of the proper
dosage for a particular situation is within the skill of the art.
Generally, treatment is initiated with smaller dosages which are less than
the optimum dose of 50  the compound. Thereafter, the dosage is increased
by small increments until the optimum effect under the circumstances is
reached. For convenience, the total daily dosage may be be divided and
administered in portions during the day if desired. The following
nonlimiting examples illustrate the inventor's preferred methods for
preparing the compounds of the invention. 55 Example 1 7,8-Dihydro-1
,3-dimethyl-1H-imidazo[1 ,2-c]pyrazolo[3,4-e]pyrimidine
1,3-Dimethyl-4-nitro-5-pyrazolecarboxamide (28 g, 0.15 mol) is added to a
solution of 38 g (0.2 mol) of triethyloxonium fluoroborate in 250 ml of
methylenedichloride. The mixture is stirred at [err] for six hours 60   and
evaporated in vacuo. The residue is dissolved in 200 ml of absolute ethanol
and 18 g (0.3 mol) of ethylenediamine is added. The yellow solution is
stirred overnight at [err] and the solvent is evaporatd in vacuo. The
residue is stirred in 300 ml of 2 N hydrochloric acid and filtered from
11.5 g (41 %) of recovered starting amide. The filtrate is made basic with
sodium carbonate and extracted with methylenedichloride. Evaporation of the
methylenedichloride gives 9 g of 2 - (1,3 - dimethyl - 4 - nitro - 5-
pyrazolyl)imidazoline, 65   mp [err] from ethyl acetate-pet ether. 10    0
095 289 The above nitro compound (8.4 g, 0.04 mol) is dissolved in 150 ml
of methanol and hydrogenate (initial hydrogen pressure = 51 psi) in the
presence of 0.5 g of Raney nickel until the theoretical uptake of hydrogen
is observed. The catalyst is removed by filtering; the filtrate is
evaporated in vacuo to give 7.4 g (0.04 mol) of a purple oil (characterized
by its IR-spectrum); of 2 - (4 - amino - 1,3 - dimethyl - 5 - pyrazolyl)- 5
imidazoline. This amine (7.4 g, 0.04 mol) is stirred under reflux 1.5 hr in
a mixture of 20 ml absolute ethanol, 50 ml of triethylorthoformate and 1 ml
of methanesulfonic acid. The mixtue is evaporated in vacuo. The product is
dissolved in methylenedichloride (100 ml) and washed with 100 ml of dilute
ammonium hydroxide; the organic layer is dried over MgSO4 and evaporated in
vacuo to give 7,8 - dihydro - 1,3 - dimethyl - 1H - imidazo[1,2 -
c]pyrazolo[3,4 - e]pyrimidine 1.5 hydrate, mp [err] from ethyl acetate - 10
pet ether. Example 2 7,8-Dihydro-1,3,8-trimethyl-1
H-imidazo[1,2-c]pyrazolo[3,4-e]pyrimidine
7,8-Dihydro-1,3-dimethyl-1H-pyrazolo[4,3-d]pyrimidine-7-one (8 g, 0.05 mol)
is added to a stirred 15  suspension of 11 g (0.05 mol) phosphorus
pentachloride in 200 ml of phosphorus oxychloride and the mixture is
stirred under reflux for 3.5 hr and evaporated in vacuo. The residue is
dissolved in chloroform (150 ml) and stirred with 150 ml of saturated
aqueous sodium bicarbonate. The organic layer is separated, 



dried over MgSO4 and evaporated in vacuo to give 9 g of 7 - chloro - 1,3 -
dimethyl - 1H - pyrazolo[4,3 - dipyrimidine, mp [err] from pet ether. 20
The above chloropyrimidine (9 g, 0.05 mol) is dissolved in 100 ml of
methylene dichloride and treated with 8 ml of triethylamine and 6 g (0.1
mol) of 2-methylaziridine. After standing at room temperature overnight,
the reaction mixture is washed with saturated aqueous sodium bicarbonate
solution, dried over [err] and evaporated in vacuo to give 9 g of 1,3 -
dimethyl - 7 - (2 - methylaziridinyl) - 1H - pyrazolo[4,3 - dipyrimidine as
an oil, characterized by its NMR-spectra. 25      The above aziridine (9 g,
0.044 mol) is dissolved in 100 ml of acetone, sodium iodide (8 g, 0.053
mol) is added and the mixture is refluxed 1.5 hr and evaporated in vacuo.
The residue is partitioned in 150 ml of methylene dichloride and 60 ml of
20% sodium carbonate solution. The organic layer is separated, dried [err]
and evaporated in vacuo to give 8 g (89%) o f 7,8 - dihydro - 1,3,8 -
trimethyl - 1H - imidazo[1,2 - c]pyrazolo[3,4 - e]pyrimidine, mp [err] from
heptane. 30 7,8-Dihydro-1,3-dimethyl-1 H-pyrazolo[4,3-d]pyrimidin-7-one
Twenty-four ml of 30% hydrogen peroxide is added dropwise to a solution of
6 g (0.15 mol) sodium hydroxide in 200 ml of water at [err].
N-[5-cyano-1,3-dimethylpyrazol-4-yl)formamide (14.5 g, 0.088 mol) is added
in portions, and the mixture is stirred at [err] for four hours. The
solution is acidified with glacial 35  acetic acid and the precipitate is
collected by filtering to give 8 g (56%) of title compound, mp [err]. The
starting material is obtained by treating 16 g (0.12 mol) of
4-amino-5-cyano-1,3-dimethyl pyrazole [USP 3,121,092: CA 60 2030 (1964)]
with acetic-formic anhydride (prepared by adding 45 ml of acetic anhydride
to 20 ml of 98% formic acid at [err]). After standing at room temperature
overnight at room temperature, the solution is evaporated in vacuo. The
residue is stirred in ether to give 14.5 g (74%) of N-(5- 40
cyano-1,3-dimethylpyrazol-4-yl) formamide, mp [err]. Example 3
7,8-Dihydro-1,3,5,8-tetramethyl-1 H-imidazo[1,2-c]pyrazolo[3,4-e]pyrimidine
A mixture of 30.5 g (0.17 mol) of
1,3,5-trimethyl-1H-pyrazolo[4,3-d]pyrmidin-7-ol and 37 g (0.18 mol) of 45
phosphorus pentachloride in 350 ml of phosphorus oxychloride is stirred
under reflux for seven hours and the resulting solution is evaporated in
vacuo. The solid residue is redissolved in 300 ml of methylenedichloride
and stirred with 200 ml of a saturated aqueous solution of sodium
bicarbonate. The organic layer is dried over MgSO4 and evaporated in vacuo
to give 30 g (98%) of 7- chloro - 1,3,5- trimethyl - 1 H - pyrazolo[4,3 -
d]pyrimidine, mp [err] from ethyl acetate - pet ether. 50     The above
chloro compound (30 g, 0.153 mol) is dissolved in 300. ml of
methylenedichloride, cooled in an ice bath, and treated dropwise with 28 ml
(0.2 mol) of triethylamine and 17 g (0.3 mol) of 2- methylaziridine. After
standing at [err] for two days, the solution is washed with a sodium
bicarbonate solution dried over [err] and evaporated in vacuo to give 34 g
of 7 - (2 - methylaziridinyl) - 1,3,5 -trimethylpyrazolo[4,3 - d]pyrimidine
as an oil characterized by IR, NMR, TLC, and elemental analyses. 55     The
above aziridine (4.4 g, 0.02 mol) in 50 ml of acetone is stirred under
reflux with 3.5 g of sodium iodide for three hours and evaporated in vacuo.
The residue is partitioned in 150 ml of methylene dichloride and 50 ml of
20% aqueous sodium carbonate solution. The organic layer is separated,
dried [err] and evaporated in vacuo. The resulting solid is recrystallized
from acetonitrile to give 2.5 g of title compound, mp [err]. 60 Preparation
of 1,3,5-trimethyl-1 H-pyrazolo[4,3-d]pyrimidin-7-ol A solution of 102 g
(0.5 mol) of 1,3 - dimethyl - 4- nitropyrazolo - 5 - carbonyl chloride [J.
Med. Chem. 16 1347 (1937)] in 100 ml of acetone is added dropwise to 450 ml
of cold concentrated ammonium hydroxide with stirring. Stirring was
continued one hour, then the mixture was filtered to give 85 g (92%) of 65
1,3-dimethyl-4-nitropyrazole-5-carboxamide mp [err]. 1 1    0 095 289 



This amide (42 g, 0.23 mol) in 300 ml of 95% ethanol and 50 ml of water is
treated with 50 g of iron powder (reduced) and 4 ml of concentrated HCI and
the mixture is stirred under reflux 3.5 hours. The mixture is filtered and
the filtrate is evaporated to dryness. The
4-amino-1,3-dimethylpyrazole-5-carbox- amide melts at [err] form ethyl
acetate. This product is suspended in 300 ml of methylene dichloride, 5
and 30 ml of acetic anhydride is added dropwise with stirring. After
stirring overnight, the mixture is diluted with 100 ml of pet ether and
filtred to give 38 g (85%) of N - (5 - carboxamido - 1,3 - dimethylpyrazol
- 4 - yl)acetamide, mp [err]. The product (38 g, 0.19 mol) is stirred in
365 ml of 1N sodium hydroxide at [err] for three hours, cooled and
acidified with 30 ml of glacial acetic acid to give 28.5 (75%) of 1,3,5-
trimethyl-1H-pyrazolo[4,3-d]pyrimidin-7-ol, mp [err]. 10 Example 4
7,8-Dihydro-1 ,3,5,8-tetramethyl-1 H-imidazo[1
,2-c]pyrazolo[3,4-e]pyrimidine (S-form) A mixture of
7-chloro-1,3,5-trimethyl-1 H-pyrazolo[4,3-d]pyrimidine (Ex. 3) (7 g, 0.036
mol) and 4 g (0.053 mol) of L-2-amino-1-propanol (L-alaninol) and 6 ml of
tiethylamine is heated in 75 ml of toluene on 15  the steam bath for four
hours and refrigerated. The mixture is filtered to give a hygroscopic solid
which is stirred in 20 ml of 6 N ammonium hydroxide. Filtration gives 4.5 g
(53%) of S - 2 -[1,3,5 - trimethyl - 1 H - pyrazolo[4,3 - d]pyrimidin - 7 -
yl]amino - 1 - propanol, mp [err]. The above compound (4.5 g, 0.02 mol) is
refluxed 1.5 hr in 50 ml of phosporus oxychloride and the solution is
evaporated in vacuo. The residue is dissolved in methylene dichloride (100
ml) and stirred with 20  excess 3 N ammonium hydroxide. The organic portion
is separated, dried over anhydrous MgSO4, and evaporated in vacuo to give
3.9 g (90%) of title comound, mp 173-1750C from acetonitrile; [err] -
[err], c 1.13% in methanol. Example 5 25  7,8-Dihydro-1,3,5-trimethyl-1
H-imidazo[1,2-c]pyrazolo[3,4-e]pyrimidine (R-form) D-alanine methyl ester
hydrochloride (6 g, 0.043 mol) is dissolved in 30 ml of cold [err]
dimethylformamide and 7 ml (0.05 mol) of triethylamine is added dropwise.
After stirring 15 minutes, 6 g of triethylamine hydrochloride is removed by
filtering. To the filtrate is added 7 g (0.035 mol) of 7 - chloro - 1,3,5 -
trimethyl - 1 H - pyrazolo - [4,3 - d]pyrimidine and another 6 ml of
triethylamine. The mixture is stirred 30  at 50-55C for 60 hours and
evaporated in vacuo. The residue is dissolved in 100 ml of methylene
dichloride, washed with saturated sodium bicarbonate solution, dried over
magnesium sulfate and evaporated in vacuo to give 7.6 g of slightly impure
(R) - 2 - [1,3,5 - trimethyl - 1 H - pyrazolo[4,3 - d]pyrimidin - 7 -
yllaminopropionic acid, methyl ester, mp 68-700C from ether as a dihydrate.
The above ester (7.6g, 0.029 mol) is dissolved in 100 ml of 95% ethanol.
Sodium borohydride 35  (0.06 mol) is added and the mixture is stirred under
reflux three hours. Sodium hydroxide (30 ml, 1N) is added and refluxing
continued for 0.5 hours to hydrolyze borate esters. The mixture is
concentrated in vacuo to about 30 ml volume and filtered to give 4.6 g
(67%) of R - 2 - [1,3,5 - trimethyl - 1 H - pyrazolo[4,3 - dipyrimidin - 7
- yl]amino - 1 - propanol, mp [err]. The above amino alcohol (4.2 g, 0.018
ml) is refluxed in 50 mol of phosphorus oxychloride for 1.5 hours 40   and
the solution is evaporated in vacuo. The residue is dissolved in methylene
dichloride (100 ml) and stirred with 100 ml of 4N ammonium hydroxide. The
organic layer is separated, dried over magnesium sulfate and evaporated in
vacuo to give 2.8. g (72%) of the title compound, mp [err]. [err] + 105, c
1.06 in methanol. 45                                           Example 6
7,8-Dihydro-1,3,5-1,3,5,7,8-pentamethyl-1
H-imidazo(1,2-c]pyrazolo[3,4-elpyrimidine A mixture of 7 g (0.05 mol) of 4
- amino - 5- cyano - 1,3 - dimethylpyrazole, 5 g (0.057 mol) of 2,3-
diaminobutane and 10.5g (0.055 mol) of p-toluene sulfonic acid hydrate is
heated in an oil bath at [err] for seven hours. The yellow melt is
dissolved in 200 ml of chloroform and stirred with 100 ml of 50  20%
aqueous sodium carbonate solution. The organic layer is separated, dried
over MgSO4 and evaporated in vacuo to give 9.5 g of 2-(4-amino-
1,3-dimethyl-5-pyrazolyl)-45-dmethylimidazoline and characterized as a
dihydrochloride salt, mp [err] from 20% isopropanolic HCI and ethyl
acetate. A mixture of 9 g (0.045 mol) of the above imidazoline, 16 g (0.1
mol) of triethylorthoacetate, and 5 ml of acetic acid in 150 ml of toluene
is tirred under reflux overnight The partly cooled mixture is extracted
with 



55   150 ml of 1 N hydrochloric acid. After standing one hour, the aqueous
solution is made basic with concentrated ammonium hydroxide and extracted
with chloroform. The chloroform extract is dried over MgSO4 and evaporated
in vacuo. The residual oil (9 g) is chromatographed over silica gel in
acetonitrile and eluted with methanol to give 6A g of oil. The oil is
dissolved in 35 ml of ethyl acetate, treated with 20 ml of 20%
isopropanolic HCI and diluted with ether to give 3.5g (25%) of the title
compound as the 60   dihydrochloride salt, mp 280C. Example 7
6-Ethyl-7,8-dihydro-1,3,5-trimethyl-1
H-imidazo[1,2-c]-pyrazolo[3,4-e]pyrimidine A mixture of 8 g (0.04 mol) of
7-chloro-1,3,5-trimethyl-1H-pyrazolo[4,3-d]pyrimidine (Ex. 3) and 9 g (0.1
65   mol) of 2-amino-1-butanol in 75 ml of toluene is heated on the steam
bath four hours. The warm solution is 12    0 095 289 shaken with 100 ml of
4 N ammonium hydroxide. The aqueous extract is concentrated in vacuo to
give 3 g of 2 - [1,3,5 - trimethyl - 1 - H - pyrazolo[4,3 - d]pyrimidin - 7
- yl]amino - 1 - butanol, mp [err]. Another 2.2 g of product is obtained by
concentrating the toluene solution. This amino alcohol (5 g, 0.02 mol) is
refluxed 1.5 hours in 75 ml of phosphorus oxychloride and the 5   solution
is evaporated in vacuo. The residue is dissolved in 100 ml of methylene
dichloride and stirred with excess 6 N ammonium hydroxide; the organic
layer is separated, dried over magnesium sulfate, and evaporated in vacuo
to give 4 g (85%) of the title compound, mp [err] from acetonitrile.
Example 8 10  7,8-Dihydro-8-isopropyl-1,3,5-trimethyl-1 H-imidazo[
1,2-c]pyrazolo[3,4-e]pyrimidine dihydrochloride (S- form) A mixture of 8 g
(0.04 mol) of 7 - chloro - 1,3,5 - trimethyl - 1 H -
pyrazolo[4,3-d]pyrimidine (Ex. 3), 4.5 g (0.045 mol) of L-valinol
(2-amino-3-methyl-1-butanol) and 8 ml of triethylamine in 50 ml of
dimethylformamide is stirred at [err] for 50 hours and evaporated in vacuo.
The residue is dissolved in 15   methylene dichloride, washed with a
saturated solution of sodium bicarbonate, dried over [err], and evaporated
in vacuo. The residue is stirred in pet ether to give 4.8 g (45%) of 2 -
[1,3,5 - trimethyl - 1H - pyrazolo[4,3 - d] - pyrimidine - 7 - yl]amino - 3
- methyl - 1 - butanol, mp [err] from acetonitrile. The above aminoalcohol
(6.5 g, 0.0247 mol) is refluxed in 75 ml of phosphorus oxychloride for 1.5
hours. The red solution is evaporated in vacuo. The residue is dissolved in
methylene dichloride and stirred 20   with excess 3 N ammonium hydroxide.
The organic layer is separated, dried over [err], and evaporated in vacuo.
The residue is dissolved in 20 ml of 20% isopropanolic HCI and diluted with
ethyl acetate and ether to turbidity. The resulting precipitate is
collected to give 2.9 g (37%) of the title compound as the dihydrochloride
salt, mp [err]. 25                                           Example 9
7,8-Dihydro-1,3,5,7,7-pentamethyl-1H-imidazo[1,2-c]pyrazolo[3,4-e]pyrimidin
e A mixture of 9 g (0.044 mol) of 2 - (4 - amino - 1,3 - dimethyl - 5 -
pyrazolyll - 3,3 - dimethylimidazoline, 16 g (0.1 mol) of
triethylorthoacetate and 5 ml of acetic acid in 150 ml of toluene is
stirred under reflux 16 hours. The warm solution is extracted with 150 ml
of 1 N hydrochloric acid. The aqueous extract is made 30   basic with conc.
ammonium hydroxide and extracted with methylene dichloride. The extract is
dried and evaporated in vacuo. The residue is percolated oversilica gel in
acetonitrile-methanol to give 7 g of crude product. A sample of the free
base is crystallized from acetonitrile with a melting range of 128-135C.
The remainder is dissolved in 30 ml of 20% isopropanolic HCI and diluted
with ethyl acetate and ether to give 3.85 g (29%) of the title compound, as
the dihydrochloride salt, mp [err]. 35      The requisite
2-(4-amino-1,3-dimethyl-5-pyrazolyl)-3,3-dimethylimidazoline is prepared as
follows. p- Toluenesulfonic acid (10 g 0.055 mol) is added to 5 g (0.057
mol) of 1,2 - diamino - 2 - methylpropane and to the resulting hot [err]
melt is added 7 g (0.05 mol) of 4-amino-5-cyano-1,3-dimethylpyrazole. The
mixture is heated in an oil bath at 185-195C for six hours. The residue, an
amorphous yellow solid is dissolved in 250 ml of chloroform and stirred
with 40 ml of conc. ammonium hydroxide. The organic layer is separated, 



40   dried [err], and evaporated in vacuo to give 9 g (90%) of slightly
crude title compound as a viscous purple oil. Example 10
7,8-Dihydro-1,3,5,8,8-pentamethyl-1
H-imidazo[1,2-c]pyrazolo[3,4-elpyrimidine 45      A mixture of 9.5 g (0.05
mol) of 7 - chloro - 1,3,5 trimethyl - 1 H - pyrazolo[4,3 - d]pyrimidine
(Example 3), 6.5 g (0.073 mol) of 2-amino-2-methyl-1-propanol and 8 ml of
triethylamine in 30 ml of dimethylformamide is stirred at [err] for 20
hours and evaporated in vacuo. The residue is dissolved in 150 ml of
methylene dichloride and washed with 75 ml of conc. ammonium hydroxide. The
organic solution is dried over MgSO4 and evaporated in vacuo. The residue
is crystallized from ether - pet ether to give 7 g (53%) of 2 - 50   11,3,5
- trimethyl - 1H- pyrazolo[4,3 - d]pyrimidin - 7- yl] - 2 - amino - 2 -
methyl - 1- propanol, mp [err] from ethyl acetate. A solution of 5.3 g
(0.02 mol) of this aminoalcohol in 400 ml of methylene dichloride is
treated with 6 g (0.04 mol) of phosphorus oxychloride and stirred under
reflux for three hours. The cooled reaction mixture is stirred with 100 ml
of 3N ammonium hydroxide, the organic layer is separated, dried over [err],
and 55   evaporated in vacuo to give 4 g (86%) of the title compound, mp
148-1500C from toluene - pet ether. Example 11
5-Ethyl-7,8-dihydro-1,3-dimethyl-1
H-imidazo[1,2-c]pyrazolo[3,4-e]pyrimidine A mixture of 27 g (0.14 mol) of 5
- ethyl - 1,3- dimethyl - 1H - pyrazolo[4,3 - d]pyrimidin - 7 - ol and 30 g
60  (0.15 mol) of phosphorus pentachloride in 300 ml of phosphorus
oxychloride is stirred under reflux for two hours and evaporated in vacuo.
The residue is dissolved in 300 ml of methylene dichloride and stirred with
300 ml of a saturated aqueous solution of sodium bicarbonate. The organic
layer is dried over anhydrous MgSO4 and evaporated in vacuo to yield 21 g
(71%) of 7 - chloro - 5 - ethyl - 1,3 - dimethylpyrazolo[4,3 - dipyrimidine
as an oil. 65      This chloropyrimidine (6 g, 0.03 mol) is dissolved in 75
ml of methylene dichloride and treated at [err] 13    0 095 289 with 10 ml
of ethyleneimine. After standing overnight at room temperature, the mixture
is washed with saturated aqueous solution of NaHCO3, dried over [err], and
evaporated in vacuo to yield 6 g of 7 - (1 - aziridinyl) - 1,3 - dimethyl -
5 - ethyl - 1H -pyrazolo[4,3 - d]pyrimidine as an oil. The above aziridine
(6 g, 0.03 mol) is dissolved in 100 ml of acetone and refluxed with 6 g of
sodium 5  iodide for two hours. The solution is evaporated in vacuo. The
residue is dissolved in methylene dichloride, washed with saturated NaHCO3
solution, dried over [err], and evaporated in vacuo. The resulting solid
(2.3 g, 38% yield) melts at [err] after recrystallization from ethyl
acetate. Preparation of 5-ethyl-1,3-dimethyl-1
H-pyrazolo[4,3-d]pyrimidin-7-ol 10     A mixture of 14 g (0.1 mol) of
4-amino-5-cyano-1,3-dimethylpyrazole and 14 g (0.11 mol) of propionic
anhydride in 120 ml of ethyl acetate is stirred under reflux 3.5 hours and
evaporated in vacuo. The residue is treated with ether and filtered to give
18 g (94%) of N - (5 - cyano - 1,3 - dimethyl - 1 H - pyrazol - 4 -
yl)propionamide, mp 153-1550C from ethanol. The above propionamide (18g,
0094 mol) is added in portions to a solution prepared by adding 24 ml 15
of 30% hydrogen peroxideto 250 ml of watercontaining 6 g (0.15 mol) of
sodium hydroxide.The mixture is stirred at [err] for five hours, cooled and
acidified with acetic acid to give 12.7 g (70%) of 5 - ethyl - 1,3 -
dimethyl - 1 H - pyrazolo[4,3 - d]pyrimidin -7- ol, mp [err] from ethanol.
Example 12 20 - 7,8-Dihydro-5-ethyl-1,3,8-trimethyl-1
H-imidazo[1,2-c]pyrazolo[3,4-e]pyrimidine A mixture of 10 g (0.047 mol) of
7- chloro - 5 - ethyl - 1,3 - dimethyl - pyrazolo[4,3 - dipyrimidine (Ex. 1
1), 10 ml of triethylamine and 12 ml (0.17 mol) of 2-methylaziridine in 200
ml of methylenedichloride is allowed to stand overnight at room
temperature. The reaction mixture is washed with saturated sodium
bicarbonate solution; the organic layer is dried over magnesium sulfate,
and evaporated in vacuo to give 25   10 g of product as an oil. The oil (10
g) is dissolved in 150 ml of acetone and refluxed three hours with 10 g 



of sodium iodide. The mixture is evaporated in vacuo. The residue is
dissolved in 100 ml of methylene dichloride, washed with sodium bicarbonate
solution, dried, and evaporated. Crystallization of the residue from ethyl
acetate gives 3.3 g (33%) of the title compound, mp [err]. 30   Example 13
7,8-Dihydro-5-ethyl-1,3,7-trimethyl-1
H-imidazo[1,2-c]pyrazolo[3,4-e]pyrimidine A mixture of 10.5 g (0.05 mol) of
7- chloro- 5-ethyl - 1,3- dimethylpyrazolo[4,3 - d]pyrimidine(Ex.1) 7.5 g
(0.1 mol) of 1 -amino-2-propanol and 8 ml of triethylamine in 75 ml of
methylene dichloride is stirred at room temperature for 60 hours and
filtered. The hygroscopic solid is stirred in 50 ml of saturated sodium 35
bicarbonate solution to give 9.5 g (76%) of 1 - [1,3 - dimethyl - 5 - ethyl
- 1 H - pyrazolo[4,3 - d]pyrimidin - 7 - yl]amino - 2 - propanol,
hemihydrate melting at [err] from ethyl acetate - pet ether. The above
compound 7.2 g (0.03 mol) is refluxed in 80 ml of phosphorus oxychloride
for 1.5 hours and the mixture is evaporated in vacuo. The residual oil is
dissolved in 100 ml of methylene dichloride and stirred with excess 2 N
ammonium hydroxide. The organic portion is separated, dried over anhydrous
40  magnesium sulfate and evaporated in vacua. The residue is crystallized
from pet ether to give 4.5 g (65%) of the title compound, mp [err]. Example
14 7,8-Dihydro-5-isopropyl-1,3,8-trimethyl-1
H-imidazo[1,2-c]pyrazolo[3,4-e]pyrimidine 45      A mixture of 10 g (0.048
mol) of 1,3 - dimethyl - 5 - isoprpyl - 1 H - pyrazolo[4,3 - dipyrimidin -
7 - ol and 1Q.2 g (0.049 mol) of phosphorus pentachloride in 70 ml of
phosporus oxychloride is stirred under reflux five hours and evaporated in
vacua. The residue is dissolved in 150 ml of methylene dichloride and
stirred with 100 ml of a saturated solution of sodium bicarbonate. The
organic layer is separated, dried over [err], and evaporated in vacuo to to
give 10.5 g of 7 - chloro - 1,3 - dimethyl - 5 - isopropyl - 1H - 50
pyrazolo[4,3 - d]pyrimidine, mp [err] from pet ether. A solution of the
above chloro pyrimidine (10g, 0.045 mal), 10 ml of 2-methylaziridine and 9
ml of triethylamine is allowed to stand at room temperature overnight. The
reaction mixture is washed with saturated sodium bicarbonate and evaporated
in vacuo. The oil (11 g) is percolated over silica gel in ethyl acetate to
give 7 g (64% of 1,3 - dimethyl - 5 - isopropyl - 7 - (2 -
methylaziridinyl) - 1H - pyrazolo[4,3 - 55  dipyrimidine as an oil. The
aziridine (6.7 g, 0.027 mol) in 100 ml of acetone is refluxed two hours
with 4.5 g (0.03 mol) of sodium iodide and the mixture is evaporated in
vacua. The residue is partitioned in 100 ml of methylene dichloride and 50
ml of saturated sodium bicarbonate solution. The organic layer is
separated, dried over magnesium sulfate, and evaporated in vacuo. The oil
is crystallized from pet ether to give 3.6 g (54%) mp 60   [err] of 7,8 -
dihydro - 5 - isopropyl - 1,3,8 - trimethyl - 1H - imidazo[1,2 -
c]pyrazolo[3,4 - e]pyrimidine. Preparation of 1,3-dimethyl-5-isopropyl-1
H-pyrazolo[4,3-d]pyrimidin-7-ol A solution of 24 g (0.176 mol) of 4-amino
-5- cyano - 1,3 - dimethylpyrazolo and 28 ml of triethylamine in 200 ml of
chloroform is treated dropwise with 19.3 g (0.18 mol) of isobutyryl
chloride and stirred 65  overnight. The mixture is stirred with 100 ml of
saturated sodium bicarbonate solution, the organic layer is 14    0 095 289
separated and evaporated in vacuo. The residue is crystallized from ethyl
acetate to give 30 g (83%) of N-(5-
cyano-1,3-dimethylpyrazol-4-yl)isobutyramide. This amide (30 g, 0.0146,
mol) is added in portions to a solution of 7.1 g (0.017 mol) sodium
hydroxide in 250 ml of water containing 36 ml of 30% hydrogen peroxide at
[err]. After stirring at [err] overnight, the solution is cooled and
acidified with glacial acetic acid 5   to give 23 g (74%) of 1,3 - dimethyl
- 5 - isopropyl - 1H - pyrazolo[4,3 - d]pyrimidin - 7 - ol, mp [err].
Example 15a 1 -Ethyl-7,8-dihydro-3,5-dimethyl-1
H-imidazo[1,2-c]pyrazolo[3,4-e]pyrimidine A mixture of 16 g (0.083 mol) of
3,5 - dimethyl - 1 - ethyl - 7 - hydroxy - 1 H - pyrazolo[4,3 -
d]pyrimidine 10  and 18.5 g (0.087 mol) of phosphorus pentachloride in 120
ml of phosphorus oxychloride is stirred under reflux five hours. The
solution is evaporated in vacuo. The residue is redissolved in ether and
percolated 



over neutral alumina to yield 15 g of 7 - chloro - 3,5 - dimethyl - 1 -
ethyl - 1H - pyrazolo[4,3 - d]pyrimidine, a low-melting waxy solid [err].
This chloropyrazolopyrimidine (15 g, 0.07 mol) is dissolved in methylene
dichloride (100 ml) and a 15  solution 20 ml of ethyleneimine in 30 ml of
[err] is added dropwise at [err]. After standing overnight at room
temperature, the solution is is stirred with 100 ml of saturated aqueous
solution of [err]. The organic layer is separated, dried over MgSO4, and
evaporated in vacuo to give 14 g of 7 - (1 - aziridinyl) - 3,5 - dimethyl
-1 - ethyl - 1 H - pyrazolo[4,3-d]pyrimidine, mp [err] from pet ether. The
above aziridine 14 g, 0.065 mol) is dissolved in 150 ml acetone and 12 g
(0.08 mol) of sodium 20  iodide is added. The mixture is stirred overnight
as a solid separates. The cooled mixture is filtered, the filter cake is
washed with saturated [err] solution then water to yield 8 g (57%) of the
title compound, mp [err]. Preparation of 1 -ethyl-3,5-dimethyl-1
H-pyrazolo[4,3-d]pyrimidin-7-ol 25      A solution of 108 g (0.05 mol) of 1
- ethyl - 3 - methyl - 4 - nitro - pyrazole - 5 - carbonyl chloride [J.
Med. Chem. 16 1346 (1973)] in 100 ml of acetone is added at a fast droprate
to 450 ml cold concentrated ammonium hydroxide with stirring. After one
hour, the mixture is filtered; the product is washed with water to give 94
g (95%) of 1 - ethyl - 3 - methyl - 4 - nitropyrazole - 5 - carboxamide, mp
[err]. A mixture of 20 g (0.1 mol) of the above amide in 150 ml of ethanol
and 30 ml of water containing 3 ml 30  of conc. HCI is stirred under reflux
with 25 g of iron powder for three hours and filtered warm using filter-
cell. The filtrate is evaporated in vacuo to yield a pink solid, mp [err]
(from ethyl acetate- pet. ether) of 4 - amino - 1 - ethyl - 3 -
methylpyrazole - 5 - carboxamide. The reaction of this amiopyrazole with 18
ml acetic anhydride in 250 ml of methylene dichloride gives 18.5 g of N -
(1 - ethyl - 5 - carboxamido - 3 - methylpyrazol - 4 - yl)acetamide, mp
[err]. 35     The above compound (18.5 g, 0.088 mol) is stirred in 120 ml
of 1 N sodium hydroxide at [err] for two hours. The resulting solution is
cooled and acidified with 10 ml of glacial acetic acid. The solid is
collected by filtering and washed with water to give 14 g (83%) of 1 -
ethyl - 3,5 - dimethyl - 1H - pyazolo[4,3 - dipyrimidin - 7 - ol, mp [err].
40                                          Example 15b
7,8-Dihydro-1-ethyl-3,5-dimethyl-1H-imidazo[1,2-c]pyrazolo[3,4-e]pyrimidine
A solution of 12 g (0.057 mol) of 7- chloro - 3,5 - dimethyl - 1- ethyl -
1H - pyrazolo[4,3 - d]pyrimidine in 150 ml of methylene dichloride is
treated with 12 g (0.2 mol) of 2 - aminoethanol and 8 ml of triethylamine
and stirred at room temperature 48 hours. The mixture is filtered to give
7.6 g (56%) of 2 - [1 - ethyl - 3,5 - 45  dimethyl - 1H - pyrazolo[4,3 -
d]pyrimidin - 7 - yllaminoethanol, mp [err] from ethyl acetate. The above
aminoalcohol (6 g, 0.025 mol) is refluxed 1.5 hours in 50 ml of phosphorus
oxychloride and the solution is evaporated in vacuo. The residue is
dissolved in 75 ml of water and made basic with sodium carbonate to
precipitate 4.5 g (81%) of title compound, mp [err] from toluene - pet.
ether. 50                                          Example 16 7,8-Dihydro-1
-ethyl-3,5,8-trimethyl-1 H-imidazo[1,2c]pyrazolo[3,4-e]pyrimidine A
solution of 4.2 g (0.02 mol) of 7 - chloro - 3,5 - dimethyl - 1 - ethyl - 1
H - pyrazolo[4,3 - d]pyrimidine (Ex. 15), 3 ml of triethylamine and 5 ml of
2-methylaziridine in 100 ml of methylene dichloride is allowed to stand at
room temperature 20 hours. The solution is washed with saturated sodium
bicarbonate solution, 55 dried (MgSO4), and evaporated in vacuo to give 4 g
of 1 - ethyl - 3,5 - dimethyl - 7 - (2 - methylaziridinyl)pyrazolo[4,3 -
d]pyrimidine as an oil, characterized by IR and NMR. The aziridine (4 g,
0.017 mol) in 40 ml of acetone is refluxed 1.5 hours with 3 g (0.02 mol) of
sodium iodide. The solution is evaporated in vacuo. The residue is
partitioned in 100 ml of methylene dichloride and 30 ml of 20% sodium
carbonate solution. The organic layer is separated, dried over magnesium
sulfate, and the solvent 60  is evaporated in vacuo to give 2.8 g (71%) of
the title compound, mp [err] from ethyl acetate- pet ether. Example 17
1,5-Diethyl-7,8-dihydro-3,8-dimethyl-1
H-imidazo[1,2-c]pyrazolo[3,4-e]pyrimidine A mixture of 14 g (0.068 mol) of
1,5 - diethyl - 3 - methyl - 1 H - pyrazolo[4,3 - d]pyrimidin - 7 - ol and
15 g 65  (0.07 mol) of phosphorus pentachloride in 100 ml of phosphorus
oxychloride is strred under reflux 5.5 15 



0095289 hours and evaporated in vacuo. The residue is treated with 100 ml
of ether and decanted from some tar The ether solution is evaporated in
vacuo and the residue is treated with 100 ml of pet ether and again
decanted from some insolubles. The pet ether solution is evaporated in
vacuo to give 14 g oil that solidifies on standing. 5       The above
compound, 7 - chloro - 1,5 - diethyl - 3 - methyl - 1 H - pyrazolo[4,3 -
d]pyrimidine (4.4 g, 0.02 mol) is dissolved in 75 ml of methylene
dichloride and treated with 4 ml of triethylamine and 4 ml of 2-
methylaziridine. After standing at room temperature for 40 hours, the
mixture is washed with an aqueous saturated solution of sodium bicarbonate,
dried over MgSO4, and evaporated in vacuo to give 4.4 of 1,5 - dimethyl - 3
- methyl - 7 - [N - (2 - methyl)aziridinyll - 1 H - pyrazolo[4,3 -
d]pyrimidine as an oil, characterized 10   by its NMR spectra. The above
aziridine (4.4 9,0.018 mol) is heated under reflux in 75 ml acetone with 4
g of sodium iodide for 1.5 hours. The mixture is partitioned in 100 ml
methylene dichloride and 25 ml of water. The organic layer is separated,
dried over MgSO4, and evaporated in vacuo to yield 4 g of solid. The
product is recrystallized from acetonitrile to give 2.4 9, mp 1200C of the
title compound. 15 Preparation of
1,5-diethyl-3-methyl-1H-pyrazolo[4,3-d]pyrimidin-7-ol Treatment of a
suspension of 21.8 g (0.13 mol) of
4-amino-1-ethyl-3-methylpyrazole-5-carboxamide (Example 15-a) in 300 ml of
methylene dichloride with 13 g (0.14 mol) of propionyl chloride in the
presence of 20 ml of triethylamine gives 20 g (69%) of
N-[4-(5-carboxamido-1-ethyl-3-methylpyrazolyl)propion- 20   amidel, mp
[err]. The reaction of 19.5 g (0.087 mol) of this amide with 120 ml of 1 N
sodium hydroxide at [err] for 2.5 hours, followed by acidification with 12
ml of glacial acetic acid gives 16.5 g (92%) of
1,5-diethyl-3-methyl-1H-pyrazolo[4,3-d]pyrimidin-7-ol, mp [err]. Example 18
25   7,8-Dihydro-3,5,8-trimethyl-1 -n-propyl-1
H-imidazo[1,2-c]pyrazolo[3,4-e]pyrimidine A mixture of 9.6 g (0.047 mol) of
3,5-dimethyl-1-n-propyl[4,3-d] pyrimidin-7-ol and 10 g (0.05 mol) of
phosphorus pentachloride in 80 ml of phosphorus oxychloride is stirred
under reflux 4.5 hours and evaporated in vacuo. The residue is dissolved in
methylene dichloride (150 ml) and stirred well with 100 ml of saturated
[err] solution; the organic solution is separated, dried over [err], and
evaporated in 30   vacuo. The oil is stirred with 50 ml of pet ether,
filtered from some insolubles, and evaporated in vacuo to give 9 g (82%) of
7-chloro-3,5-dimethyl-1-n-propyl[4,3-d]pyrimidine as an oil. The above
chloro compound (9 g, 0.04 mol) is dissolved in 150 ml of methylene
dichloride and treated at  [err] with 8 ml of triethylamine and 10 ml of
2-methylaziridine. The mixture is allowed to stand at room temperature 20
hours and then stirred with 100 ml of saturated aqueous [err] and
evaporated in vacuo 35  to give 8 g (81%) of
3,5-dimethyl-7-[N-(2-methyl)aziridinyl]-1-n-propyl-1H-pyrazolo[4,3-d]pyrimi
dine as an oil, characterized by its IR and NMR spectra. The above
aziridine (8 g, 0.032 mol) is refluxed in 50 ml of acetone with 6 g (0.04
mol) of sodium iodide for 1.5 hours and evaporated in vacuo. The residue is
partitioned in 100 ml of methylene chloride and 30 ml of water. The organic
layer is separated, dried over MgSO4, and evaporated in vacuo. The solid is
triturated 40   with hexane to give 5.1 g (63%) mp [err] of the title
compound. Preparation of
3,5-dimethyl-1-n-propyl-1H-pyrazolo[4,3-d]pyrimidin-7-ol A solution of 46 g
(0.2 mol) of 3-methyl-4-nitro-1-n-propyl-pyrazole-5-carbonyl chloride [J.
Med. Chem., 16 1346 (1973)1 in 50 ml of acetone is added slowly to 250 ml
of cold [err] concentrated ammonium 45   hydroxide. The mixture is filtered
to give 33 g (79%) of 3-methyl-4-nitro-1-n-propylpyrazole-5-carboxamide, mp
[err]. The amide (33 g, 0.15 mol) is stirred under reflux in 100 ml of
phosphorus oxychloride for 2.5 hours and evaporated in vacuo. The residue
is stirred in 250 ml of ice water to give, after filtering, 25.5 g (86%) of
5-cyano-3-methyl-4-nitro-1-n-propylpyrazole. This nitropyrazole (25 g,
0.013 mol) is dissolved in 350 ml of glacial acetic acid and treated at
950C portionwise with 12 g iron filings and 20 ml of water. After 50
stirring under reflux three hours the mixture is filtered and the filtrate
is concentrated in vacuo. The 



concentrate is extracted with methylene dichloride and the organic extract
is treated with 20 ml of acetic anhydride and refluxed for two hours. The
cooled mixture is stirred with saturated aqueous [err] solution, the
organic layer is dried [err], and evaporated in vacuo to give 16.5 g of
N-(5-cyano-3-methyl- 1-n-propylpyrazol-4-yl)acetamide, mp [err]. 55
The above acetamide (16 g, 0.085 mol) is added in portions with stirring at
[err] to a solution prepared by adding 24 ml of 30% hydrogen peroxide to
200 ml water containing 6 g (0.015 mol) of sodium hydroxide. After stirring
at [err] for five hours, the mixture is cooled, acidified with acetic acid,
and filtered to give 11.6 g (66%) of the title compound, mp [err]. 60
Example 19 7,8-Dihydro-3,5,8-trimethyl-1 -(2,2,2-trifluoroethyl)-1
H-imidazo[1 ,2-c]pyrazolo[3,4-e]pyrimidine A mixture of 10 g (0.04 mol) of
7,8-dihydro-3,5-dimethyl-1-(2,2,2-trifluoroethyl)-lH-pyrazolo[4,3-d]-
pyrimidin-7-one and 9 g (0.045 mol) of phosphorus pentachloride in 100 ml
of phosphorus oxychloride is stirred under reflux for six hours and
evaporated in vacuo. The residue is stirred in 150 ml of ether and 65
decanted from insolubles. The ether solutionis evaporated in vacuo, and
this residue is treated with 150 ml 16    0 095 289 of pet ether and again
the solution is decanted from insolubles. Evaporation of the solution gives
8.5 g of 7-
chloro-3,5-dimethyl-1-(2,2,2-trifluoroethyl)-1H-pyrazolo[4,3-d]pyrimidine,
mp [err]. A solution of 4.6 g (0.0175 mol) of this chloropyrimidine, 3 ml
of triethylamine and 3 ml of 2-methyl- aziridine in 100 ml of methylene
dichloride is allowed to stand at room temperature for 40 hours. The 5
solution is washed with a saturated solution of sodium bicarbonate, dried
over magnesium sulfate and evaporated to give 3.5 g of
3,5-dimethyl-7-(2-methylaziridinyl)-1-(2,2,2-trifluoroethyl-1H-pyrazolo[4,3
-dl- pyrimidine as an oil. This oil (3.5 g) is refluxed two hours in 50 ml
of acetone with 3 g of sodium iodide and evaporated in vacuo. The residue
is treated with 25 ml of water and extracted with methylene dichloride to
give 3.5 g of oil. Chromatography of the oil over silica gel in
acetonitrile gives 1.3 g of title compound, mp 10  [err] from ether.
Preparation of
7,8-dihydro-3,5-dimethyl-1-(2,2,2-trifluoroethyl)-lH-pyrazolo[4,3-d]pyrimid
in-7-one A mixture of 100 g (0.35 mol) of the trichloromethanesulfonate
ester of 2,2,2-trifluoroethanol [J. Med. Chem. 16 1354 (1973)] and 55 g
(0.35 mol) of ethyl 3-methylpyrazolo-5-carboxylate is heated at 150-1550C
15  for two hours. The cooled (70C) melt is poured with stirring into 400
ml of ether, 80 ml of conc. ammonium hydroxide, and 150 g ice. The ether
layer is separated and distilled to give 48 g bp 100-110/11 mm. The ester
is stirred under reflux two hours in 175 ml of ethanol and 40 ml of water
containing 14 g of potassium hydroxide and evaporated in vacuo. The residue
is dissolved in 60 ml of water and acidified with conc. HCI to give 32 g
(72%) of 1-(2,2,2-trifluoroethyl)-3-methylpyrazole-5-carboxylic acid, mp
[err]. 20      The above acid (22 g, 0.11 mol) is added in portions at
[err] to a stirred acid mixture prepared by adding 30 ml conc. sulfuric
acid to 15 ml of 90% nitric acid. After stirring two hours at [err], the
mixture is poured into 75 g of ice. The collected precipitate is dried to
give 23 g, 1-(2,2,2-trifluoroethyl)-3-methyl-4- nitropyrazole-5-carboxylic
acid, mp [err]. This nitro acid (23 g, 0.09 mol) is mixed with 21 g (0.1
mol) of phosphorus pentachloride and heated on a steam bath for 2.5 hr,
filtered, and evaporated in vacuo to 25   give 20 g of
1-(2,2,2-trifluoroethyl-3-methyl-4-nitropyrazole-5-carbonyl chloride as an
oil. The acid chloride (20 g) in 30 ml of acetone is added dropwise to 130
ml cold concentrated ammonium hydroxide and the mixture is filtered after
stirring one hour to give 16 g of
3-methyl-4-nitro-1-(2,2,2-trifluoroethyl)-5-pyrazole- carboxamide, mp [err]
from ethyl acetate. A mixture of 16 g (0.063 mol of
3-methyl-4-nitro-1-(2,2,2-trifluoroethyl)-5-pyrazolecarboxamide and 30   18
g of iron powder in 120 ml of ethanol,2 ml of concentrated hydrochloric
acid and 18 ml of water is stirred under reflux for three hours. The
mixture is filtered hot and the filtrate is evaporated in vacuo. A sample
of the amine melts at [err] from ethyl acetate. The remainder of the amine
product is stirred in 100 ml of methylene dichloride and 12 ml of acetic
anhydride is added. After stirring overnight, the mixture is diluted with
pet ether and filtered to give 14.5 g (87%) of product, mp [err]. 



35      This amide (14.4 g, 0.054 mol) is stirred in 100 ml of 1 N sodium
hydroxide for three hours at [err]. The solution is cooled and acidified
with acetic acid to precipitate 12.4 g (92%) of 7,8-dihydro-3,5-dimethyl-
1-(2,2,2-trifluoroethyl)- 1H-pyrazolo[4,3-d]pyrimidin-7-one, mp [err].
Example 20 40   1,3,5,8-Tetramethyl-1
H-imidazo[1,2-c]pyrazolo[3,4-e]pyrimidine A mixture of 2.4 g (0.011 mol) of
7,8-dihydro-1,3,5,8-tetramethyl-1H-imidazo[1,2-c]pyrazolo[3,4-e]-
pyrimidine and 5.6 g (0.022 mol) of chloranil in 400 ml of xylene is
stirred under reflux four hours. The warm mixture is extracted with two 150
ml portions of 1 N sodium hydroxide. The organic layer is separated,
filtered, dried over MgSO4, and evaporated in vacuo. The solid residue is
stirred in ether to give 1.2 g (50%) 45   of the title compound, mp [err].
Example 21 1,3,5,7,8-Pentamethyl-1
H-imidazo[1,2-c]pyrazolo[3,4-e]pyrimidine A mixture of 9.5g (0.05 mol) of
7-chloro-1,3,5-trimethyl-1H-pyrazolo[4,3-d]pyrimidine (Example 3),10 g 50
(0.075 mol) of 3-amino-2-butanone, ethylene ketal, and 14 ml of
triethylamine in 30 ml of dimethyl- formamide is stirred at [err] for 24
hours. The mixture is evaporated in vacuo, the residue is dissolved in
methylene dichloride and washed with ammonium hydroxide solution. The
organic layer is dried over MgSO4 and evaporated in vacuo. The residue is
crystallized from pet ether to give 12.6 g (87%) of 1,3,5- trimethyl-N-[l
-(2-methyl-1,3-dioxolan-2-yl)ethyl]-1 H-pyrazol[4,3-d]pyrimidin-7-amine, mp
[err]. 55      This compound (10.5 g, 0.036 mol) is warmed in 60 ml of
concentrated sulfuric acid on the steam bath for 0.5 hours. The cooled
solution is added slowly to a stirred mixture of 150 g ice, 150 ml
concentrated NH40H, and 400 ml of methylene dichloride. The organic layer
is separated and dried over [err] Evaporation of the solvent gives 2.5 g,
mp 170-173 from acetonitrile or ethyl acetate. 60
Example 22 5,6,7,8-Tetrahydro-5-ethyl-1,3,8-trimethyl-1 H-imidazo[1
,2-c]pyrazolo[3,4-e]pyrimidine p-Toluenesulfonic acid monohydrate (15.2 g,
0.08 mol) is added in portions with stirring to 6 9 (0.08 mol) of
1,2-diaminopropane under nitrogen. To the resulting melt (ca [err]) is
added in portions 12.6 9 (0.076 mol) of
5-cyano-1,3-dimethyl-4-nitropyrazole (mp [err]); the mixture is stirred and
heated to [err] 65  and 25 ml of o-dichlorobenzene is added; stirring is
continued at [err] for 0.5 hours then at [err] for 17    0 095 289 three
hours. The cooled mixture is extracted with 75 ml of 3N HCI. The aqueous
extract is made strongly basic with a large excess of concentrated NH40H
and the mixture is extracted thoroughly with methylene dichloride.
Evaporation of the extract gives 14.3 g (84%) of
2-(1,3-dimethyl-4-nitropyrazol-5-yl)-4-methyl- imidazoline, mp [err]. 5
The above nitro compound (9 g, 0.04 mol) is reduced by refluxing with 14 g
of iron powder in 150 ml 90% ethanol containing 1 ml concentrated HCI for
three hours. The mixture is filtered and evaporated to give 7.8 g of
5-(4,5-dihydro -4(or
5)-methyl-1H-imidazol-2-yl)-1,3-dimethyl-1H-pyrazol-4-amine, mp [err] as
the hydrochloride salt. The above amine (7.5 g, 0.038 mol) is dissolved in
75 ml of absolute ethanol and refluxed 16 hours with 10   4.5 g (0.07 mol)
of propionaldehyde under nitrogen. The mixture is evaporated in vacuo and
the residue is crystallized from acetonitrile to give 1.9 g (22%) of the
title compound, mp 186-188C, as the dihydrate. Example 23
5-Ethyl-1,3,8-trimethyl-1H-imidazo[1,2-c]pyrazolo[3,4-e]pyrimidine 15
Manganese dioxide (35 g) is dried by stirring in 250 ml of toluene under
reflux with a water separator for one to two hours.
7,8-Dihydro-5-ethyl-1,3,8-trimethyl-lH-imidazo[1,2-c]pyrazolo[3,4-e]pyrimid
ine (4 g, 0.017 mol) from Example 12 is added, and the mixture is stirred
under reflux four hours. The mixture is filtered and the filtrate is
concentrated in vacuo. The resulting suspension is diluted with pet ether
and filtered to give 2.7 g (68%) of the title compound, mp 182-1830C. 20 



Example 24 1,3,5,8-Tetramethyl-1 H-imidazo[1 ,2-c]pyrazolo[3,4-e]pyrimidine
7,8-Dihydro-1,3,5,8-tetramethyl-1 H-imidazo[1,2-c]pyrazolo[3,4-c]pyrimidine
(2.4 g, 0.011 mole) is oxidized with 25 g of manganese dioxide in 150 ml of
refluxing toluene by the procedure of Example 23 to 25   give 1.2 g (50%)
of the title compound, mp [err]. Claims for the Contracting States: BE CH
DE FR GB IT U LU NL SE 30      1. A compound having the structural formula
I [err] 35 40 wherein the dashed lines "a" and "b" represent optional
double bonds, provided that "a" is not a double bond when "b" is not a
double bond; each of [err] and [err], which are the same or different, is H
or alkyl of from one to six carbon atoms; [err] being further defined as
fluorinated alkyl of one to three carbon 45  atoms or when "a" represents a
single bond, [err] and [err] being further defined as follows: (i) R4 is a
hydrogen and [err] represents a dialkyl each alkyl having from one to six
carbon atoms, or (ii) [err] is a hydrogen and [err] represents a dialkyl;
each alkyl having from one to six carbon atoms; or a pharmaceutically
acceptable salt thereof. 2. A compound as claimed in Claim 1 and having the
structural formula la 50 [err]
( Ia) wherein each of [err] and [err], which are the same or different, is
H or alkyl of from one to six carbon atoms; [err] being further defined as
fluorinated alkyl of one to three carbon atoms R4 and R5 being further
defined as follows: (i) [err] is a hydrogen and [err] represents a dialkyl
each alkyl having from one to six carbon atoms, or (ii) R5 is a hydrogen
and R4 represents a dialkyl each alkyl having from one to six carbon atoms;
65 or a pharmaceutically acceptable salt thereof. 18    0 095 289 three
hours. The cooled mixture is extracted with 75 ml of 3N HCI. The aqueous
extract is made strongly basic with a large excess of concentrated NH40H
and the mixture is extracted thoroughly with methylene dichloride.
Evaporation of the extract gives 14.3 g (84%) of
2-(1,3-dimethyl-4-nitropyrazol-5-yl)-4-methyl- imidazoline, mp [err]. 5
The above nitro compound (9 g, 0.04 mol) is reduced by refluxing with 14 g
of iron powder in 150 ml 90% ethanol containing 1 ml concentrated HCI for
three hours. The mixture is filtered and evaporated to give 7.8 g of
5-(45-dihydro-4(or 5)-methyl- 1H-imidazol-2-yl)-1,3-dimethyl-
1H-pyrazol-4-amine, mp [err] as the hydrochloride salt. The above amine
(7.5 g, 0.038 mol) is dissolved in 75 ml of absolute ethanol and refluxed
16 hours with 10  4.5 g (0.07 mol) of propionaldehyde under nitrogen. The
mixture is evaporated in vacuo and the residue is crystallized from
acetonitrile to give 1.9 g (22%) of the title compound, mp [err], as the
dihydrate. Example 23
5-Ethyl-1,3,8-trimethyl-1H-imidazo[1,2-c]pyrazolo[3,4-e]pyrimidine 15
Manganese dioxide (35 g) is dried by stirring in 250 ml of toluene under
reflux with a water separator for one to two hours.
7,8-Dihydro-5-ethyl-1,3,8-trimethyl-1H-imidazo[1,2-c]pyrazolo[3,4-elpyrimid
ine (4 g, 0.017 mol) from Example 12 is added, and the mixture is stirred
under reflux four hours. The mixture is filtered and the filtrate is
concentrated in vacuo. The resulting suspension is diluted with pet ether
and filtered to give 2.7 g (68%) of the title compound, mp [err]. 20
Example 24 1,3,5,8-Tetramethyl-1 H-imidazo[1,2-c]pyrazolo[3,4-e]pyrimidine
7,8-Dihydro-1,3,5,8-tetramethyl-1 H-imidazo[1,2-c]pyrazolo[3,4-c]pyrimidine
(24 g, 0.011 mole) is 



oxidized with 25 9 of manganese dioxide in 150 ml of refluxing toluene by
the procedure of Example 23 to 25  give 1.2 g (50%) of the title compound,
mp [err]. Claims for the Contracting States: BE CH DE FR GB IT Li LU NL SE
30      1. A compound having the structural formula I [err] 35 40 wherein
the dashed lines "a" and "b" represent optional double bonds, provided that
"a" is not a double bond when "b" is not a double bond; each of [err] and
[err], which are the same or different, is H or alkyl of from one to six
carbon atoms; [err] being further defined as fluorinated alkyl of one to
three carbon 45 atoms or when "a" represents a single bond, R4 and Rs being
further defined as follows (i) [err] is a hydrogen and [err] represents a
dialkyl each alkyl having from one to six carbon atoms, or (ii) [err] is a
hydrogen and [err] represents a dialkyl; each alkyl having from one to six
carbon atoms; or a pharmaceutically acceptable salt thereof. 2. A compound
as claimed in Claim 1 and having the structural formula la 50 R [err]
(Ia) 55 60 wherein each of [err] and [err], which are the same or
different, is H or alkyl of from one to six carbon atoms; [err] being
further defined as fluorinated alkyl of one to three carbon atoms [err] and
[err] being further defined as follows: (i) [err] is a hydrogen and [err]
represents a dialkyl each alkyl having from one to six carbon atoms, or
(ii) [err] is a hydrogen and [err] represents a dialkyl each alkyl having
from one to six carbon atoms; 65 or a pharmaceutically acceptable salt
thereof. 18    0 095 289 3. A compound as claimed in Claim 1 and having the
structural formula lb [err] 10 wherein each of [err] and [err], which are
the same or different, is H or alkyl of from one to six carbon atoms; or a
pharmaceutically acceptable salt thereof. 4. A compound as claimed in Claim
1 and having the structural formula Ic [err]
(Ic) 20 wherein each of [err] and [err], which are the same or different,
is H or alkyl of from one to six carbon atoms; [err] and [err] being
further defined as follows: (i) [err] is a hydrogen and [err] represents a
dialkyl each alkyl 25  having from one to six carbon atoms, or (ii) [err]
is a hydrogen and R4 represents a dialkyl each alkyl having from one to six
carbon atoms; or a pharmaceutically acceptable salt thereof; 5. The
compound claimed in Claim 1 having the name
7,8-dihydro-1,3-dimethyl-1H-imidazo[1,2-c]- pyrazolo[3,4-e]pyridmidine or a
pharmaceutically acceptable salt thereof. 6. The compound claimed in Claim
1 having the name 7,8-dihydro-1,3,8-trimethyl-1H-imidazo[1,2-c]- 30
pyrazolo[3,4-e]pyrimidine or a pharmaceutically acceptable salt thereof. 7.
The compound claimed in Claim 1 having the name
7,8-dihydro-1,3,5,7,.8-pentamethyl-1 H-imidazo-
[1,2-c]-pyrazolo[3,4-e]pyrimidine or a pharmaceutically acceptable salt
thereof. 8. The compound claimed in Claim 1 having the name
8-ethyl-7,8-dihydro-1,3,5-trimethyl-1 H-imidaza-
[1,2-c]-pyrazolo[3,4-elpyrimidine or a pharmaceutically acceptable salt
thereof. 35      9. The compound claimed in Claim 1 having the name
5-ethyl-7,8-dihydro-1,3-dimethyl-1H-imidazo-
[1,2-c]-pyrazolo[3,4-e]pyrimidine or a pharmaceutically acceptable salt
thereof. 



10. The compound claimed in Claim 1 having the name
7,8-dihydro-5-ethyl-1,3,7-trimethyl-imidazo[1,2-
c]pyrazolo[3,4-e]pyrimidine or a pharmaceutically acceptable salt thereof.
11. The compound claimed in Claim 1 having the name
1,5-diethyl-7,8-dihydro-3,8-dimethyl-1H- 40
imidazo[1,2-c]pyrazolo[3,4-e]pyrimidine or a pharmaceutically acceptable
salt thereof. 12. The compound claimed in Claim 1 having the name
1,3,5,7,8-pentamethyl-1H-imidazo[1,2-c]- pyrazolo[3,4-e]pyrimidine or a
pharmaceutically acceptable salt thereof. 13. The compound claimed in Claim
1 having the name 5-ethyl-1,3,8-trimethyl-1H-imidazo[1,2-c]-
pyrazolo[3,4-e]pyrimidine or a pharmaceutically acceptable salt thereof. 45
14. A process for preparing a compound as claimed in Claim 2, which
comprises treating a compound having the structural formula: R4   R5 50 R1
N 55                                               N   R3 where [err] and
[err] are as defined in Claim 2, with an anion chosen from iodide and
azide. 15. A process for preparing a compound as claimed in Claim 2, which
comprises treating a compound 60   having the structural formula 65 19
[err] 10 with an orthoester having the formula [err], wherein [err] and
[err] are as defined in Claim 2 and R is alkyl of from one to six carbon
atoms. 16. A process for preparing a compound as claimed in Claim 2, which
comprises treating a compound 15  having the structural formula [err] 20 25
with an inorganic halogenating agent, wherein [err] and [err] are as
defined in Claim 2. 17. A process for preparing a compound as claimed in
Claim 3, which comprises treating a compound having the structural formula
30 35                                 [err] with an acid, wherein [err] and
[err] are as defined in Claim 3. 40  18. A process for preparing a compound
as claimed in Claim 3, which comprises oxidizing a compound as claimed in
Claim 2. 19. A process for preparing a compound as claimed in Claim 4,
which comprises treating a compound having the structural formula 45 [err]
50 55 with an aldehyde having the formula R3CHO, wherein [err] and [err]
are defined in Claim 4. 20. A composition useful for treating psychoses in
a mammal consisting essentially of a compound as claimed in Claim 1 or a
mixture thereof, in combination with a pharmaceutically acceptable carrier.
60 65 20   



0 095 289 Claims for the Contracting State: AT 1. A process for producing a
compound having the structural formula la 5 [err] wherein each of [err] and
[err], which may be the same or different, is H or alkyl of from one to six
15  carbon atoms; [err] being further defined as fluorinated alkyl of one
to three carbon atoms, R4 and Rs being further defined as follows: (i)
[err] is a hydrogen and [err] represents a dialkyl each alkyl having from
one to six carbon atoms; or (ii) Rs is a hydrogen and R4 represents a
dialkyl each alkyl having from one to six carbon atoms or a
pharmaceutically acceptable salt thereof; which process comprises treating
a compound having the structural formula 20 [err] 25 30 where [err] and
[err] are as defined above, with an anion chosen from iodide and azide. 2.
A process for preparing a compound of formula la as defined in Claim 1,
which process comprises treating a compound having the structural formula
35 40                                        [err] 45 with an orthoester
having the formula [err] wherein [err] and [err] are as defined in Claim 1
and R is alkyl of from one to six carbon atoms. 3. A process for preparing
a compound of formula la as defined in Claim 1, which process comprises 50
treating a compound having the structural formula [err] 60  with an
inorganic halogenating agent, wherein [err] and [err] are as defined in
Claim 1. 4. A process for producing a compound having the structural
formula lb 65 21    0 095 289 [err] wherein each of [err] and [err], which
are the same or different, is H or alkyl of from one to six carbon 10
atoms; or a pharmaceutically acceptable salt thereof: which process
comprises treating a compound having the structural formula 15
[err] 20 with an acid, wherein [err] and [err] are as defined above. 5. A
process for preparing a compound of formula lb as defined in Claim 4, which
comprises oxidizing a 25 compound of formula la as defined in Claim 1. 6. A
process for preparing a compound having the structural formula Ic 30
[err] 35 wherein each of [err] and [err], which are the same or different,
is H or alkyl of from one to six carbon atoms; [err] and [err] being
further defined as follows: (I) R4 is a hydrogen and [err] represents a
dialkyl each alkyl having from one to six carbon atoms, or (ii) [err] is a
hydrogen and R4 is dialkyl each alkyl having from one to 40  SiX carbon
atoms; or a pharmaceutically acceptable salt thereof: which process
comprises treating a compound having the structural formula 



45 [err] 50 55  with an aldehyde having the formula [err], wherein [err] R2
and [err] are as defined above. 7. A process according to Claim 1, 2 or 3
for producing the compound having the name 7,8-dihydro-1,3-
dimethyl-1H-imidazo[1,2-c]-pyrazolo[3,4-e]pyrimidine or a pharmaceutically
acceptable salt thereof. 8. A process according to Claim 1, 2 or 3, for
producing the compound having the name 7,8-dihydro-
1,3,8-trimethyl-1H-imidazo[1,2-c]-pyrazolo[3,4-e]pyrimidine or a
pharmaceutically acceptable salt thereof. 60     9. A process according to
Claim 1, 2 or 3, for producing the compound having the name 7,8-dihydro-
1,3,5,7,8-pentamethyl-1H-imidazo[1,2-c]-pyrazolo[3,4-e]pyrimidine or a
pharmaceutically acceptable salt thereof. 10. A process according to Claim
1, 2 or 3, for producing the compound having the name 8-ethyl-7,8-
dihydro-1,3,5-dihydro-1,3,5-trimethyl-1H-imidazo[1,2-c]-pyrazolo[3,4-e]pyri
midine or a pharmaceutically 65  acceptable salt thereof. 22    0 095 289
11. A process according to Claim 1, 2 or 3, for producing the compound
having the name 5-ethyl-7,8-
dihydro-1,3-dimethyl-1H-imidazo[1,2-c]-pyrazolo[3,4-e]pyrimidine or a
pharmaceutically acceptable salt thereof. 12. A process according to Claim
1, 2 or 3, for producing the compound having the name 7,8-dihydro-5- 5
ethyl-1,3,7-trimethyl-1H-imidazo[1,2-c]-pyrazolo[3,4-e]pyrimidine or a
pharmaceutically acceptable salt thereof. 13. A process according to Claim
1, 2 or 3 for producing the compound having the name 1 ,5-diethyl-7,8-
dihydro-3,8-dimethyl-1H-imidazo[1,2-c]-pyrazolo[3,4-e]pyrimidine or a
pharmaceutically acceptable salt thereof. 10     14. A process according to
Claim 4 or 5, for producing the compound having the name 1,3,5,7,8-
pentamethyl-1H-imidazo[1,2-c]-pyrazolo[3,4-e]pyrimidine or a
pharmaceutically acceptable salt thereof. 15. A process according to Claim
4 or 5, for producing the compound having the name 5-ethyl-1,3,8-
trimethyl-1H-imidazo[1,2-c]-pyrazolo[3,4-e]pyrimidine or a pharmaceutically
acceptable salt thereof. 16. A process for producing a composition useful
for treating psychoses in a mammal, which 15  comprises admixing, with a
pharmaceutically acceptable carrier, a compound of formula la as defined in
Claim 1, or a compound of formula lb as defined in Claim 4, or a compound
of formula Ic as defined in Claim 6, or a pharmaceutical salt of any
thereof, or a mixture of any such compounds and salts. Patentansprfuche fur
die Vertragsstaaten: BE CH DE FR GB IT U LU NL SE 20 1. Verbindung mit der
Strukturformel I R 25                                         i zs
Xa~~~~~~~~~~~~~ 2 N'- ANR(I N~~~N 3 30                         ~
3 b worin die strichlierten Linion "a" und "b" gegebenen falls vorhandene
Doppelbindung bedeuten, mit der Maggabe, daB "a" kleine Doppelbindung ist,
wenn "b" keine Doppelbindungen darstellt; jedes von R1, R2, 35   R3, R4 und
Rs, welche gleich oder verschieden sind, H oder Alkyl mit 1 bis 6
Kohlenstoffatomen bedeutet; R. weiters als fluoriertes Alkyl mit 1 bis 3
Kohlenstoffatomen definiert ist oder wenn "a" eine Einfachbindung bedeutet;
R4 und Rs weiters wie folgt definiert sind: (i) R4 ist Wasserstoff, und R5
stellt Dialkyl dar, wobei 



jedes Alkyl 1 bis 6 Kohlenstoffatome aufweist, oder (ii) Rs steht fOr
Wasserstoff, und R4 reprasentiert Dialkyl, wobei jedes Alkyl von 1 bis 6
Kohlenstoffatome aufweist; oder ein pharmazeutisch akzeptables Salz davon.
40      2. Verbindung nach Anspruch 1 mit der Strukturformel la R R   N
|   (5 (Ia) R2                   3 50 worin jedes von R1, , R R,, R4 und R5
welche gleich oder verschieden sind, fOr H oder Alkyl mit 1 bis 6
Kohlenstoffatomen steht; R1 weiters als fluoriertes Alkyl mit 1 bis 3
Kohlenstoffatomen definiert ist; R4 und R5 weiters wie folgt definiert
sind: (i) R4 ist Wasserstoff, und Rs stellt Dialkyl dar, wobei jedes Alkyl
von 1 bis 6 Kohlenstoffatome aufweist, oder (ii) R5 steht fur Wasserstoff,.
und R4 reprasentiert Dialkyl, wobei jedes Alkyl von 1 bis 6
Kohlenstoffatome aufweist; odor ein pharmazeutisch akzeptables Salz davon.
55      3. Verbindung nach Anspruch 1 mit der Strukturformel lb R1    N j
X RN                                             I b 60
N           N73R                                     l worin jedes von R1,
R2, R3, R4 und Rs, welche gleich oder verschieden sind, fur H odor Alkyl
mit 1 bis 6 65   Kohlenstoffatomen steht; oder ein pharmazeutisch
akzeptables Salz davon. 23 * :        .     ,,
, 0:  -    * C   L   M   S*I 0 095 289 4. Verbindung nach Anspruch 1 mit
der Strukturformel Ic R  N~~~ 5                          ii~~~~~~~~~~~~~~~~
N                                               (IC) N                  4
R3 worn jedes von R., R2, R3, R4 und R5, welche gleich oder verschieden
sind, fur H oder Alkyl mit 1 bis 6 Kohlenstoffatomen steht; R4 und Rs
weiters wie folgt definiert sind: (il R4 ist Wasserstoff, und Rs
reprasentiert Dialkyl, wobei jedes Alkyl von 1 bis 6 Kohlenstoffatome
aufweist, oder (ii) Rs ist Wasserstoff, 5  und R4 reprasentiert Dialkyl,
wobei jedes Alkyl von 1 bis 6 Kohlenstoffatome aufweist; oder sin pharma-
zeutisch akzeptables Salz davon. 5. Verbindung nach Anspruch 1 mit der
Bezeichnung 7,8-Dihydro-1,3-dimethyl-1 H-imidazo[1,2-cl-
pyrazolo[3,4-elpyrimidin oder ein pharmazeutisch akzoptables Salz davon. K>
6. Verbindung nach Anspruch 1 mit der Bezeichnung
7,8-Dihydro-1,3,8-trimethyl-1H-imidazol1,2-c]- 20  pyrazolo[3,4-elpyrimidin
oder ein pharmazeutisch akzeptables Salz davon. 7. Verbindung nach Anspruch
1 mit der Bezeichnung 7,8-Dihydro-1,3,5,7,8-pentamethyl-1H-imidazo-
(1,2-cjpyrazoloi3,4-elpyrimidin oder sin pharmazeutisch akzeptables Salz
davon. 8. Verbindung nach Anspruch 1 mit der Bezeichnung
8-Athyl-7,8-Dihydro-1,3,5-trimethyl-lH-imidazo-
[1,2-clpyrazolo(3,4-elpyrimidin oder sin pharmazeutisch akzeptables Salz
davon. 25      9. Verbindung nach Anspruch 1 mit der Bezeichnung
5-Athyl-7,8-dihydro-1,3-dimethyl-1H-imidazo[1,2- cipyrazolo[3,4-elpyrimidin
oder ein pharmazoutisch akzeptables Salz davon. 10. Verbindung nach
Anspruch 1 mit der Bezeichnung 7,8-Dihydro-5-Athyl-1,3,7-trimethyl-I
H-imidazo- [1,2-cipyrazolol3,4elpyrimidin oder sin pharmazeutisch
akzeptables Salz davon. 11. Verbindung nach Anspruch 1 mit der Bezeichnung
1 ,5-Diathyl-7,8-dihydro-3,8-dimethyl-1 H- 30
imidazo[1,2-cjpyrazolo[3,4elpyrimidin oder ein pharmazeutisch akzeptables
Salz davon. 12. Verbindung nach Anspruch 1 mit der Bezeichnung
1,3,5,7,8-Pentamethyl-IH-imidazo[1,2-cl- pyrazolo[3,4-elpyrimidin odor ein
pharmazeutisch akzeptables Salz davon. 13. Verbindung nach Anspruch 1 mit
der Bezeichnung 5-Athyl-1,3,8-trimethyl-1H-imidazo[1,2-cl- 



pyrazolo[3,4-elpyrimidin oder sin pharmazeutisch akzeptables Salz davon. 35
14. Verfahren zur Herstellung einer Verbindung nach Anspruch 2, welches die
Behandlung einer Verbindung mit der Strukturformel 40
R 45  R2          R3 worin R., R2, R%, R4 und R5 wie im Anspruch 2
deflniert sind, mit elnem aus Jodid und Azid ausgewahiten Anion umfaBt. so
15. Verfahren zur Herstellung einer Verbindung nach Anspruch 2, welches die
Behandlung siner Verbindung mit der Strukturformel R_ 55
R I      N NH 60 R2. ~~NH2 mit einem Orthoester der Formel R3C(OR)3, worin
R1., R2, R2, R4 und Rs wie im Anspruch 2 definiert sind, und 65   R Alkyl
mit 1 bis 6 Kohlenstoffatom darstellt, umfaBt. 24 _.b~i 6_  _ - S  .; 0 4 ~
4i'ilCX2.!; ;ii4  fi Wt4  e~;;i4-.iEirm mn=Fz    111111111111111
Hlllll~llll 1j 0 095 289                  L 16. Verfahren zur Herstellung
einer Verbindung nach Anspruch 2, welches die Behandlung ein Verbindung der
Strukturformel 5I.  NHCHR 5CHR 4H zo                      ~~~~~R2
3 mit einem anorganischen Halogenierungsmittel, worin R1, R2, R3, R4 und R5
wie im Anspruch 2 definiert sind, umfaBt. 17. Verfahren zur Herstellung
einer Verbindung nach Anspruch 3, welches die Behandlung einer 15
Verbindung mit der Strukturformel 0 0 R     NHCHR ZR4 20
1 N f N 2            NOLS R 25 mit einer Saure, worin R1, R2, R3, R4 und Rs
wie im Anspruch 3 definiert sind, umfaBt. 18. Verfahren zur Herstellung
einer Verbindung nach Anspruch 3, welches die Oxidation einer Verbindung
nach Anspruch 2 umfagt. 30      19. Verfahren zur Herstellung einer
Verbindung nach Anspruch 4, welches die Behandlung einer Verbindung mit der
Strukturformel R. : 1~~5 35                                          R1
4 N   JNH I I 40                                  R2             NH .2- mit
einem Aldehyd der Formel R3CHO, worin R1, R2, R3, R4 und R5 wie im Anspruch
4 definiert sind, umfaBt. 20. Zur Behandlung von Psychosen bei Saugetieren
nutzliche, im wesentlichen aus einer Verbindung 



45   nach Anspruch 1 oder einer Mischung davon in Kombination mit einem
pharmazeutisch akzeptablen Triger bestehende Zusammensetzung.
Patentansprache fur den Vertragsstamt: AT 50      1. Verfahren zur
Herstellung einer Verbindung mit der Strukturformel la R R     N
(Ia) 66                         /~~~~
~        ~~~~~~~II    I 60 worin jedes von R., R2, R3, R4 und Rs, welche
gleich oder verschieden sein k6nnen, for H oder Alkyl mit 1 bis 6
Kohlenstoffatomen steht; wobei R1 weiters als fluoriertes Alkyl mit 1 bis 3
Kohlenstoffatomen definiert ist; R4 und Rs weiters wie folgt definiert
sind: (1) R4 ist Wasserstoff, und R8 reprasentiert Dialkyl, wobei 65  jedes
Alkyl von 1 bis 6 Kohlenstoffatome aufweist; oder (ii) Rs ist Wasserstoff
und R4 reprasentiert Dialkyl, 25 i ~      21      ~-    0 095 289    IPIIIJ
1111 111 II       } i wobei jedes Alkyl von 1 bis 6 Kohlenstoffatome
aufweist; oder sines pharmazeutisch akzeptablen Salzes davon; welches
Verfahren die Behandlung einer Verbindung der Strukturformel 5
R4   R5 R1N -N 10                                       N 15   worin RI,
R2, R3, R4 und R5 wie oben definiert sind, mit einem aus Jodid und Azid
ausgewihiten Anion umfalt. 2. Verfahren zur Herstellung einer wie im
Anspruch 1 definierten Verbindung der Formel la, welches Verfahren die
behandlung einer Verbindung der Strukturformel 20
R N9R~~4 I     u    NH 25                                            N R2/
\NH2 30 mit einem Orthoester der Formal RAC(OR)s, worin RI, R2, R3, R4 und
Rs wie im Anspruch 1 definiert sind, und R Alkyl mit 1 bis 6
Kohlenstoffatomen bedeutet, umfaBt. 3. Verfahren zur Herstellung einer wie
im Anspruch 1 definierten Verbindung der Formal la, waeches Verfahren die
Behandlung einer Verbindung der Strukturformel 35 RI.   \HCHR5CHR4OH N~~ 40
N 2                  3 mit elnem anorganischen Halogenierungsmittel, worin
R1, R2, Rs, R4 und R6 wie im Anspruch 1 definiert 45   sind. umfalt. 4.
Verfahren zur Herstellung eaner Verbindung der Strukturformel lb R
R 1N( 50 so  2Z~jsR                        Ib RI               ~~~~~~4 



55                                 2 worin jades von RI, R2, R3, R4 und R5,
welche gleich oder verschieden sind, H oder Alkyl mit 1 bis 6 Kohlen-
stoffatomen darstellt; oder aines pharmazeutisch alczeptablen Salzes davon:
watches Verfahren die Behandlung einer Verbindung der Strukturformel 60 65
28    I IiIIJ 11111 lii111181111111 1!  !1' 0 095 289 0 0 Ri   NHCHR5-C-R4
N 2           N~ K3 to  mit einer Saure, worin R1. R2, R3, R4 und R5 wie
oben definiert sind, umfaBt. 5. Verfahren zur Herstellung einer wie im
Anspruch 4 definierten Verbindung der Formel lb, welches Verfahren die
Oxidation einer wie im Anspruch 1 definierten Verbindung der Formel la
umfaBt. 6. Verfahren zur Herstellung einer Verbindung der Strukturformel Ic
75  R N       R N4                                                  (Ic )
20                                R             H 2            H  3 worin
jedes von R1, R2, R3, R4 und R5, welche gleich oder verschieden sind, fMr H
oder Alkyl mit 1 bis 6 Kohlenstoffatomen steht; R4 und Rs weiters wie folgt
definiert sind: (i) R4 ist Wasserstoff und R5 25  reprasentiert Dialkyl,
wobei jedes Alkyl von 1 bis 6 Kohlenstoffatome aufweist, oder (ii) R5
Wasserstoff ist, und R4 fur Dialkyl steht, wobei jedes Alkyl von 1 bis 6
Kohlenstoffatome aufweist; oder eines pharmazeutisch alczeptablen Saizes
davon: welches Verfahren die Behandlung einer Verbindung der Strukturformel
30                                                   R 15 35~~~~~~~~~ ,,,
N                          NNH NN R          \NH .2            ~~~~2 40 mit
einem Aldehyd .der Formel R3CHO, worin RI, R2, R3, R4 und R5 wie oben
definiert sind, umfaBt 7. Verfahren nach Anspruch 1, 2 oder 3 zur
Herstellung der Verbindung mit der Bezeichnung 7,8-
Dihydro-1,3-dimethyl-1H-imidazo 1,2-cjpyrazolof3,4-eopyrimidin oder sines
pharmazeutisch akzeptablen Saizes davon. 46      8. Verfahren nach Anspruch
1, 2 oder 3 zur Herstellung der Verbindung mit der Bezeichnung 7,8-
Dihydro-1 ,3,8-trimethyl-1 H-imidazo[1 ,2-clpyrazolo[3,4-elpyrimidin oder
sines pharmazeutisch akzeptablen Saizes davon. 9. Verfahren nach den
Anspruchen 1, 2 oder 3 zur Herstellung der Verbindung mit der Bezeichnung
7,8-
Dihydro-1,3,5,7,8-pentamethyl-1H-imidazo[1,2-cjpyrazolo[3,4-elpyrimidin
oder sines pharmazeutisch 50  akzeptablen Saizes davon.- 10. Verfahren nach
den AnsprOchen 1, 2 oder 3 zur Herstellung der Verbindung mit der
Bezeichnung 8- Athyl-7,8-dihydro-1H-imidazotl,2-clpyrazolo[3;4-ejpyrimidin
oder sines pharmazeutisch  akzeptablen Saizes davon. 11. Verfahren nach den
AnsprOchen 1, 2 oder 3 zur Herstellung der Verbindung mit der Bezeichnung
5- 55   Athyl-7,8-dihydro-1,3-dimethyl-1
H-imidazo[1,2-clpyrazolo[3,4-elpyrimidin  oder sines pharmazeutisch 



akzeptablen Salzes davon. 12. Verfahren nach den AnsprOchen 1, 2 oder 3 zur
Herstellung der Verbindung mit der Bezeichnung
7,8-Dihydro-5-ithyl-1,3,7-trimethyl-lH-imidazofl,2-clpyrazolo[3,4-epyrimidi
n oder sines pharmazeutisch akzeptablen Sa!zes davon. so      13. Verfahren
nach Anspruch 1, 2 oder 3 zur Herstellung der Verbindung mit der
Bezeichnung 1,5-
Diathyl-7,8-dihydro-3,8-dimethyl-1H-imidazol1,2-clpyrazolof3,4-ejpyrimidin
oder sines pharmazeutisch akzeptablen Salzes davon. 14. Verfahren nach
Anspruch 4 oder 5 zur Herstellung einer Verbindung mit der Bezeichnung
1,3,5,7,8- Pentamethyl-1H-imidazo(l,2-clpyrazolo(3,4-elpyrimidin oder sines
pharmazeutisch akzeptablen Salzes 65   davon. 27 .~..    0 095 289
*cL\7 15. Verfahren nach den Anspruchen 4 oder 5 zur Herstellung der
Verbindung mit der Bezeichnung 5-
Athyl-1,3,8-trimethyl-1H-imidazo[1,2-clpyrazolo[3,4-e]pyrimidin oder sines
pharmazeutisch akzeptablen Salzes davon. 16. Verfahren zur Herstellung
einer bei der Behandlung von Psychosen von Saugetieren nutzlichen 5
Zusammensetzung, welches das Mischen einer wie im Anspruch 1 definierten
Verbindung der Formel la oder einer wie im Anspruch 4 definierten
Verbindung der Formel lb oder diner wie im Anspruch. 6 definierten
Verbindung der Formel Ic oder sines pharmazeutisch akzeptablen Salzes von
irgendeiner der vorstehenden Verbindungen einer Mischung irgendeiner dieser
Verbindungen und Salze mit einem pharmazeutisch akzeptablen Trager umfa~t.
10 Revendications pour les Etats contractants: BE CH DE FR GB IT LI LU NL
SE 1. Un compos6 de formule structurelle I: 15 3 b 25 dans laquelle: les
lignes en pointill6s "a" et "b" repr6sentent d'6ventuelles doubles
liaisons, pourvu que "a" ne soit pas une double liaison lorsque "b" n'est
pas une double liaison; R1,R2, RR4 et R5, qui sont identiques ou
diff6rents, repr6sentent chacun un radical alkyle renfermant 30  de 1 3 6
atomes de carbone; RI 6tant encore d6fini comme 6tant un radical alkyle
fluor6 renfermant 1 3 3 atomes de carbone ou lorsque "a" repr6sente une
simple liaison, R4 et R5 6tant encore d6finis comme suit: (i) R4 repr6sente
un atoms d'hydrogene et Rs repr6sente un radical dialkyle, chaque alkyle
renfermant- del b 6 atomes de carbone; ou (ii) R. represente un atoms
d'hydrogene et R4 repr6sente un radical dialkyle, chaque alkyle renfermant
* 35  de 1 A 6 atomes de carbone; ou un de leurs sels pharmaceutiquement
acceptables. 2. Un compose selon la revendication 1, pr6sentant la formule
structurelle la: 40                                                    R
K.-"                                       R      N(5 (Ia) ,N .     N    R4
'. N 45R.L                                         1 R2  N              3
dans laquelle: 50      R,, R2, R3, R4 et R, qui sont identiques ou
diff6rents, repr6sentent chacun un atoms d'hydrogene ou un 



radical alkyle renfermant de 1 a 6 atomes de carbone; R1 6tant encore
d6fini comme etant un radical alkyle fluor6 renfermant 1 A 3 atomes de
carbone;. R4 et R5 etant encore d6finis comme suit: i) R4 represente un
atoms d'hydrogene et RS represente un radical dialkyle, chaque alkyle
renfermant de 1 a 6 atoms de carbone; ou (ii) R5 repr6sente un atoms
d'hydrogbne et R5 represents un radical dialkyle, chaque alkyle renfermant
de 1 A 6 atomes de carbons; ou un de leurs sels pharmaceutiquement
acceptables. 3. Un compose selon la revendication 1, pr6sentant la formule
structurelle Ib: 3. d  Ui caq rnlls: seo la :een
b       S R             R N 60
Ib~I  I R~~~~~ 4~~~~~~~ 65  dans laquelle:                 2           N 28
I tIIlIlll NIll 1ll1l II IllII., *C  L  M  S*                  t. 0 095 289
RI, R2, R3, R4 et R5. qui sont identiques ou differents, repr6sentent
chacun un atome d'hydrogbne ou fn radical alkyle renfermant de 1 a 6 atomes
de carbone; ou un de leurs sels pharmaceutiquement acceptables. 4. Un
composb selon la revendication 1, presentant la formule structurelle Ic:
5~~~~~~~~~~~~ R   N N                 4                               (Ic)
R R2           H       3 dans laquelle: 15      RI, R2, R3, R4 et R5, qui
sont identiques ou differents, representent chacun un atome d'hydrogbne ou
un radical alkyle renfermant de 1 3 6 atomes de carbons; R4 et Rs 6tant
encore definis comme suit: (i) R4 represente un atoms d'hydrogene et Rs
repr6sente un radical dialkyle, chaque alkyle renfermant de 1 A 6 atomes de
carbone; ou *J             (ii} Rs represente un atome d'hydrogene et R4
represente un radical dialkiyle, chaque alkyle renfermant 20   de 1 a 6
atomres de carbons; ou un de leurs sets pharmaceutiquement acceptables. 5.
Un compose selon la revendication 1, d6nomm6 la
7,8-dihydro-1,3-dim6thyl-1H-imidazo{1,2-c}- pyrazolo-{3,4-e}pyrimidine ou
un de ses sels pharmaceutiquement acceptables. 6. Un compose selon la
revendication 1. denomm la 7,8-dihydro-1,3,8-trimr6thyl-1H-imidazo{1,2-c}-
pyrazolo-{3,4-e}pyrimidine ou un de ses sels pharmaceutiquement
acceptables. 25      7. Un composb selon la revendication 1, d6nomme la
7,8-dihydro-1,3,5,8-pentamethyl-1H-imidazo{1,2-
c}pyrazolo-{3,4-e}pyrimidine ou un de ses sels pharmaceutiquement
acceptables. 8. Un cornpos6 selon la revendication 1, d6nomm6 la
8-thyl-7,8-dihydro-1,3,5-trimhthyl-1H-imidazo-
{1,2-c}pyrazolo-{3,4-e}pyrimidine ou un de ses sels pharmaceutiquement
acceptables. 9. Un cornpos6 selon la revendication 1, denomm6 la
5-ethyl-7,8-dihydro-1,3-dim6thyl-1H-irnidazo{1,2- 30
c}pyrazolo-{3,4-e}pyrimidine ou un de ses sels pharmaceutiquement
acceptables. 10. Un compose selon la revendication 1, d6nomm6 la
7,8-dihydro-5-6thyl-1,3,7-trimethyl-1H-imidazo-
{1,2-c}pyrazolo-{3,4-e}pyrimidine ou un de ses sels pharmaceutiquement
acceptables. 11. Un compos6 selon la revendication 1, dbnomme Ia
1,5-diethyl-7,8-dihydro-3,8-dimethyl-1H-
imidazo{1,2-c}pyrazolo-{3,4-e}pyrimidine ou un de ses sels
pharmaceutiquement acceptables. 35       12. Un compos6 selon la
revendication 1, d6nomm6 la 1,3,5,7,8-pentam6thyl-1H-imidazo{1,2-c}- 



pyrazolo-{3,4-e}pyrimidine ou un de ses sels pharmaceutiquement
acceptables. 13. Un compos6 selon la revendication 1, d6nomm6 la
5-Athyl-1,3,8-trirn6thyl-1H-imidazo(1,2-c}- pyrazolo-{3,4-e}pyrimidine ou
un de ses sels pharmacoutiquement acceptables. 14. Un procede do
pr6paration d'un composd selon la revendication 2 qui consiste a traiter un
compose 40   de formulo structurelle: R  P5 4S
R1   N N4N dans        N   R3 502 dans laquelle R1, R2, R3, R4 et R5 sont
tels quo d6finis dans la revendication 2, par un anion choisi parmi un
iodure et un nitrure. 15. Un proc6d6 de pr6paration d'un compos6 selon la
rewvndication 2 qui consiste A traiter un compos6 55 de formulo
structurelle: R5 RaN'gR4 N         NH N             N 2        NH 65
H 2    0 095 289           !   !  e   M   S  *            (ltl -      par
un orthoester de formule R3C(OR)3 dans laquelle: R., R2, R3, R4 et R6 sont
tels que dMfinis dans la revendication 2; et R represente un groups alkyle
renfermant de 1 A 6 atomes de carbone. 16. Un proc6d6 de preparation d'un
compos6 selon la revendication 2 qui consiste 3 traiter un compose 5   de
formule structurelle: R j. CHHCHRCHR OH 10
~~~~~~~~~N N         N R 2                  3 15   par un agent
d'halogenation mineral dans lequel R,, R2, R3, R4 et Rs sont tels quo
dMfinis dans la revendication 2. 17. Un proc6d6 de preparation d'un compose
selon la revendication 3 qui consists a traitor un compose de formule
structurelle: 20 R1   NHCHR5-C R NHC  5          4 W 25
. -2 :3 30    par un acide dons lequel R,, R2, Ra, R4 et R1 sont tels que
d6finis dans is revendication 3. 18. Un proced6 de pr6paration d'un compose
selon la revendication 3, quil consists 3 oxyder un compos6 selon la
revendication 2. 19. Un proc6d6 de preparation d'un compos6 selon la
revendication 4, qui consiste A traitor un compos6 de formula structurelle:
.35 R 



-                  ~~~~R1  NItYR4 R2NNH2 45 par un aldehyde de formuls
R3CHO dans laquelle R,, R2, R3, R4 et R5 sont tels que definis dans la
revendication 4. 20. Une composition utile au traitement des psychoses chez
un mammifere constitu6 essentiellement 50   d'un compos6 selon la
revendication 1 ou de lours melanges on combinaison avec un support pharma-
ceutiquement acceptable.
. Revendicatbons pour l'Etat contractant :AT 1. Un procde de preparation
d'un compos6 do formule structurelle la: 60    i         .
(Ia) N              .,4' R 65  dans laquelle: 30 _               _        *
___________  M    * C   L  M   S *             9 0 095 289 R1, R2, R3, R4
et R5, qui sont identiques ou differents, representent chacun un atome
d'hydrogene o radical alkyle renfermant de 1 A 6 atomes de carbone; R1
etant encore defini comme etant un radical alkyle fluore renfermant 1 a 3
atomes de carbone; R4 et R5 6tant encore definis comme suit: ;() R4
represente un atome d'hydrogene et R5 represente un radical dialkyle,
chaque alkyle renfermant 5 de 1 A 6 atomes de carbone; ou (;i) R5
repr6sente un atome d'hydrogbne et R4 represente un radical dialkyle,
chaque alkyle renfermant de 1 A 6 atomes de carbone; ou un de leurs sels
pharmaceutiquement acceptables; ce proced6 consistant a traiter un compose
de formule structurelle: 10 R4   R5 5
N R2          N   R3 20~~~~~~~~~~~ dans laquelle RI, R2, R3, R4 et R5 sont
tels que definis dans la revendication 2, par un anion choisi parmi un
iodure et un nitrure. 2. Un proc6d6 de preparation d'un compose de formule
la tel qus d6fini dans la revendication 1, ce proc6d6 consistant a traiter
un compos6 de formuls structurelle: 25
R 305NH N NH2 :         ~~~par un orthoester do formule R3C(OR)3 dans
laquslle: R1, R2, R3, R4 et R5 cant tols qus definis dans la rovendication
1; et R represente un groups alkyle ronfermant do 1 a 6 atomes do carbons.
40 3. Un procede do preparation d'un compose do formuls la solon la
revendication 1, ce procede L         ~~~consistant a traitor un compose do
formule structurells: | 1 NIHCHR CHR OH 45
..N N R R2 



2  .           3-~~ 50 par un agent d'halogenation mineral dans loquel RI,
R2, R3, R4 et R5 sont tels quo definis dans lae a revendication 1. 4. Un
proc6d6 de preparation d'un compose de formule structurella lb: 55
1R                       . 0 N N Ab 60
2)LY N    R3 4R 23 dans laquselle: R., R2, R3, R4 et R6 peuvent mere
dontiques i q ou differentent chacun un atoms d'hydrogene 65 ou un radical
renfermant de 1 a  6 atomes do carbons; 31 . _:........ . . .    0 095 289
*Ic  L    1 S* 11 ou un de leurs sels pharmaceutiquement acceptables, ce
proc6dd consistant 3 traiter un compose d formule structurelle: 5
0 0 R     NHCHR -~C-:R 4       ~~~5   4 N R2                   3 par un
acide dans laquelle R., R2, R8, R4 et R5 sont tels que d6finis ci-dessus.
15      5. Un proced6 de pr6paration d'un compos6 de formule lb selon la
revendication 4, qui consiste A oxyder un compose de formulo la solon la
revendication 1. 6. Un proc6de de preparation d'un compose de formule
structurelle Ic: 20                                       R      N N
4                               ( Ic) 25                               R
3NR
2~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
~~~~~~~~~~~~~~~~~~ dans laquelle: R1, R2, Rs, R4 et Rs qui sont identiques
ou diff6rents repr6sentent chacun un atome d'hydrogbne ou un 30   alkyle
renferniant de I A 6 atomes de carbone; R4 st R5 6tant encore d6finis de la
fagon suivante: (i) R4 represente un atome d'hydrogene et R6 represente un
radical dialkyle, chaque alkyle renfermant de 1 A 6 atomes de carbone; ou
(ii) Rs represente un atome d'hydrogAne et R4 repr6sente un radical
dialkyle, chaque alkyle renfermant de 1 a 6 atomes de carbone; ou un de
leurs sels pharmaceutiquement acceptables; 35      ce proc6d6 consistant a
traiter un compos6 de formulo structurelle: R5 RR 40
J1  N    4 N      ~NH N 45                                R2            NH-
2 par un ald6hyde de formuls R3CHO. formule structurelle dans laquelle RI,
R2, R3, R4 st R6 sont tels quo d6finis ci-dessus. 7. Un proced6 solon la
revwndication 1, 2 ou 3, de preparation du compose d6nomm6 7,8-dihydro-1 3-



50  dim6thyl-11H-imidazo{1,2-c}pyrazQlo-{3,4-e}pyrimidine ou de son sel
pharmaceutiquement acceptable. 8. Un proced6 salon la revendication 1, 2 ou
3, de preparation du compos6 d6nomm6 la 7,8-dihydro- 1,3,8-trim6thyl-1
H-imidazo{1,2-c}pyrazolo-{3,4-}pyrimidine ou de son sel pharmaceutiquement
acceptable. 9. Un procede salon la revendication 1, 2 ou 3, de preparation
du compos6 d6nomm6 la 7,8-dihydro- 55
1,3,5,7,8-pentamrthyl-lH-imidazo(1,2-c)pyrazolo-(3,4-e}pyrimidine ou de son
sel pharmacoutiquement acceptable. 10. Un procede solon la revendication 1,
2 ou 3, de preparation du compos6 denomme la 8-6thyl-7,8-
dihydro-1,3,5-trimdthyl-1H-imidazo{1,2-c}pyrazolo-{3,4-s}pyrimidine ou de
son set pharmaceutiquement acceptable. 60      11. Un proc6d6 selon la
revendication 1, 2 ou 3, de preparation du compos6 d6nomm6 la 5-6thyl-7,8-
dihydro-1,3-dim6thyl-1H-imidazo{1,2-c}pyrazolo-{3,4-e)pyrimidine ou de son
sel pharmaceutiquement acceptable. 12. Un proc~d6 solon la revendication 1,
2 ou 3, de preparation du compose d6nomm6 la 7,8-dihydro-5-
6thyl-1,3.7-trimethyl-1H-imidazo{1,2-c}pyrazolo-{3,4-e}pyrimidine ou de son
sel pharmaceutiquement 65  acceptable. 32 -,'.. .    0 095 289
1      S 1 13. Un proc6de selon la revendication 1, 2 ou 3, de preparation
du compose d6nomme la 1,5-di6thyl- 7,8-dihydro-3,8-dimethyl-1
H-imidazo{1,2-c}pyrazolo-{3,4-e}pyrimidine ou de son sel pharmaceutiquement
acceptable. 14. Un proced6 selon la revendication 4 ou 5, de preparation du
compos6 denomme la 1,3,5,7,8- 5
pentamethyl-1H-imidazo{1,2-c}pyrazolo-{3,4-e}pyrimidine ou de son sel
pharmaceutiquement acceptable. 15. Un proced6 selon la revendication 4 ou
5, de preparation du compose d6nomm6 la 5-ethyl-1,3,8-
trim6thyl-1H-imidazo{1,2-c}pyrazolo-(3,4-e}pyrimidine ou de son sel
pharmaceutiquement acceptable. 16. Un procede de preparation d'une
composition utile au traitement des psychoses chez un j           mammifere
qui consiste a m6langer avec un support pharmaceutiquement acceptable un
compos6 de! tO  formula la salon la revendication 1, ou un compose de
formule lb selon la revendication 4, ou un compos6 de formule Ic selon la
revendication 6, ou un quelconque de leurs sels pharmaceutiques ou un
m6lange d'un quelconque de ces composes et de leurs sels. 15 ,., 20 25 30
I~ __ 40 .        45 50 56 60 65 33    


