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7-SUBSTITUTED 3-NITRO-PYRRZOLO *1,5-A! PYRIMIDINES

Technical field

This invention is directed to agents with affinity for
GABA, receptor, more specifically to pyrazolo(l,5-al

pPyrimidines.
Background of the invention

GABA, receptor (y-aminobutyric acid,) is a pentameric
protein which forms a membrane ion channel. GABA,
receptor is implicated in the regulation of sedation,
anxiety, muscle tone, epileptogenic activity and memory
functions. These actions are due to defined subunits of
GABA, receptor, particularly the a,- and a,-subunits.

Sedation is wmodulated by the al-subunit. 2olpidem is

characterized by a high affinity for the al-receptors
and its sedative and hypnotic action is mediated by

these receptors in vivo. Similarly, the hypnotic action

of zaleplon is also mediated by the al-receptors.

The anxiolytic action of diazepam is mediated by the
enhancement of GABAergic transmission in a population of

neurons expressing the a,-receptors. This indicates that
the oa,-receptors are highly speclific targets for the
treatment of anxiety.
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Muscle relaxati n in diazepam is mainly mediated by a,-
receptors, since these receptors exhibit a highly

specific expression in spinal cord.

The anticonvulsant effect of diazepam is partly due to
a,-receptors. In diazepam, a memory-impairing comrcund,

anterograde ammesia is mediated by a,-receptors.

GABA, receptor and its a,- and o,-subunits have been
widely reviewed by H. Méhler et al.(J. Pharmacol. Exp.
Ther., 300, 2-8, 2002); H. MShler et al.(Curr. Opin.
Pharmacol., 1, 22-25, 200l1); U. Rudolph et al. (Nature,
401, 756-800, 1589); and D. J. Nutt et al. (Br. J.
Pesychiatry, 179, 390-396, 2001).

Diazepam and other classeical benzodiazepines are
extensively used as anxiolytic agents, hypnotic agents,
anticonvulsants and muscle relaxants. Their side effects
include anterograde ammesia, decrease in motor activity
and potentiation of ethanol effects.

In this context, the compounds of this invention are

ligands of a,- and a,-GABA, receptor for their clinical
application 1in sleep disorders, preferably insomia,
anxiety and epilepsy.

Insomnia is a highly prevalent disease. Its chronicity
affects 10% of the population and 30% when transitory
insomnia is computed as well. Insomnia describes the
trouble in getting to sleep or staying asgsleep and is
associated with hangover effects the next ciay such as

weariness, lack of energy, 1low concentration and
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irritability. The social and health impact of this
complaint is important and <results in evident

socioeconomic repercussions.

Pharmacological therapy in the management of insomnia
firstly included barbiturates and chloral hydrate, but
these drugs elicit numerous known adverse effects, for
example, overdose toxicity, metabolic induction, and
enhanced dependence and tolerance. In addition, they
affect the architecture of sleep by decreasing above all
the duration and the number of REM sleep stagesa. lLater,
benzodiazepines meant an important therapeutic advance
because of their lower toxicity, but they still showed
serious problems of dependence, muscle relaxati n,
amnesia and rebound insomnia following discontinuation

of medication.

The latest known therapeutic approach has been the
introduction of non-benzodiazepine hypnotice, such as
pyrrolo[l,4-blpyrazines (zopiclone), imidazo[1, 2-a]
pyridines (zolpidem) and, finally, pyrazoloil,5-a]
pyrimidinea (zaleplon). Later, two new pyrazolo[l,S-al
pyrimidines, indiplon and ocinaplon, have entered into
development, the latter with rather anxiolytic action.
All these compounds show a rapid sleep induction and
have less hangover effects the next day, lower potential
for abuse and lower risk of rebound insomnia than
benzodiazepines. The mechanism of action of these
compounds is the alosteric activation of GABA, receptor
through its binding to benzodiazepine binding site (C.
F. P. George, The Lancet, 358, 1623-1626, 2001). While
benzodiazepines are unspecific ligands at GABA, receptor
binding site, zolpidem and zaleplon show a greater
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selectivity for a,-subunit. Notwithstanding that, these
drugs still affect the architecture of sleep and may
induce dependence in long-term treatments.

In US patent documents No. 4,626,538 and No. 6,399,621,
and European Patent No. 129,847 hypnotic pyrazolo[l,S5-a]
pyrimidines are disclosed. These patents correspond to

zaleplon, indiplon and ocinaplon, respectively.

Research for new active compounds in the management of
insommnia answers an underlying health need, because even
recently introduced  hypnotics still affect the
architecture of sleep and may induce dependence in 1 ng-

term treatments.

It 1s therefore desirable to focua on the development of
new hypnotic agents with a lower risk of side effects.

Thus, the present invention i1is directed to new 7-
substituted 3-nitro-pyrazolo[l,5-alpyrimidines which are
active versus GABA, receptor and, particularly, versus
its a,- and a,-subunits. Coneequently, the compounds of
this invention are wuseful in the treatment and
prevention of all those diseases mediated by o,- and a,-
GABA, receptor. Non-limitative examples of such diseases
are sleep disorders, preferably insomnia, anxiety and
epllepsy. Non-limitative examples of the relevant
indications of the compounds of this invention are all
those diseasea or conditions that need an induction of
sleep, such as insomnia or anesthesia, an induction of

sedation or an induction of muscle relaxation.
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Detalled description of the invention

The present invention relates to novel 7-substituted 3-
nitro-pyrazolo([l,5-alpyrimidines of general formula (I):

N\’/S
- -
Q\r"' 1

(I)
wherein
R, 1s selected from the group consisting of phenyl,
pyridyl, pyrimidinyl, triazinyl, N-oxide-pyridyl,
thienyl, furyl, thiazolyl and oxazolyl, each R, being
optionally substituted with an R, group;
R, 1is selected from the group consisting of alkyl(cC,-C,),
cycloalkyl(C,-Cs), alkenyl (C,-C,), alkynyl {C.-C,) ,
alkoxy(C,-C¢) , CF,, CN, SO,-R,, NO,, NH-R,, NR;R,, COR,, CO-
NHR,, COORg,

X Q.0 Q o\ O
n \Y/ n Y
- : .G.R -,
\I;I’C‘R, \',"s’Re ~N C,-LZ 7 ~N"> 7
Rs , Re , “CHjn and  “(CHan

R, and R, are independently selected from the group
vconsisting of alkyl(C,-C;), cycloalkyl{C,-C;), aryl and
heteroaryl;

R, i8 selected from the group consisting of hydrogen,
alkyl (C,-C.}, alkenyl (C,-C,), alkynyl {C,-C;) and
cycloalkyl (C,-C,) ;

R, is selected from the group consisting of alkyl(C,-C,),
cycloalkyl (C,-C,) , alkoxy (C,-C,) , NH-alkyl (C,-C,),
N(dialkyl(C,-C;)}), alkyl(cC,-C,)-0-alkyl{(C,-C;), alkyl(C,~-

— - —————
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C¢) -NH-alkyl (C,~-C,), alkyl (C,-C,) -N(dialkyl (C,-C,)),
phenyl, monosubstituted phenyl, furyl, thienyl,
thiazolyl and pyridyl;

R, is selected from the group consgisting of hydrogen,
alkyl (C,-C,), cycloalkyl(C,-C;), aryl and substituted or
unsubstituted heterocaryl;

R, is selected from the group consisting of hydrogen,
alkyl(C,-C,), CF,, CN, CO-R, and SO,-R,;

R, is selected from the group consisting of hydrogen,
alkyl(C,~-C:), phenyl, substituted phenyl and substituted
or unsubstituted heterocaryl:;

X is O, 8 or NR,; and

n is integer 1, 2 or 3;

and their pharmaceutically acceptable salts.

In particular, the present Iinvention relates to novel
pyrazolo[1,5-alpyrimidines of formula (I) wherein R, is

(i), (ii), (iii), (iv}:

1} i\
,Iq,c\ S.

Re N""Re
Rs

&

M 0

(iii) (V)

phenyl, 2-trifluoromethylphenyl, 3-
trifluoromethylphenyl, 4-trifluoromethylphenyl, furan-2-
yl, thiophen-2-y1, pPyridin-2-yl, pyridin-3-yl and
pyridin-4-yl.

7

("
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Preferably, in (i) and (ii) R, is selected from alkyl
(C,-C¢), cycloalkyl(c,-C,) and alkynyl(C,-C,) and in {(iii)
and (iv) R, is8 H and n is 1 or 2.

More particularly, in (i) and (ii) R; is selected from
the group consisting of methyl, ethyl, n-propyl, i-
propyl, n-butyl, cyclopropyl and 2-propynyl; and R, is
selected from the group consisting of methyl, ethyl, n-
propyl, i-propyl, n-bt.ltyl, phenyl and 4-methoxy-phenyl;
in (iii) and (iv) R, is hydrogen and n is 1; when X is
NR,, R, 1is s8elected from the group consisting of
hydrogen, methyl and CN.

The term "aryl®" preferably includes phenyl and naphthyl.
"Heteroaryl” means 5- or 6 -membered aromatic
heterocyclic groups containing 1, 2, or 3 heterocatoms
which independently of each other are selected from N, O
and S. Examples for hetercaryl groups are pyridyl,
pyrimidinyl, triazinyl, pyrrolyl, imidazolyl, thiazolyl,
isothiazolyl, oxazolyl, isoxazolyl, furyl, thienyl,
triazolyl.

Monosubatituted phenyl wmeans that the phenyl group
carries one substituent which is selected from alkyl (C,-
C.), alkoxy(C,-Cs), halogen, and CF,.

Substituted phenyl and substituted hetercaryl means that
the phenyl or heteroaryl group carries 1, 2 or 3
subatituents which independently of each other are
selected from alkyl(C,-C;), alkoxy(C,-C;), halogen, and
CF,. Substituted hetercaryl includes groups carrying said

substituent(s) at a nitrogen heterocatom.

Q
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Halogen means fluoro, chloro, bromo, iodo and preferably
f£luoro and chloro.

Alkyl groups (also in alkoxy, NH-alkyl etc.) include
straight chain and branched groups aindd preferably have 1

to 4 carbon atoms.

Preferred cycloalkyl groupe are cyclopropyl, cyclopentyl
and cyclohexyl.

The term “pharmaceutically acceptable salt" used herein
encompasses any salt formed from organic and inorganic
acids, such as hydrobromic, hydrochloric, phosphoric,

nitric, sulfuric, acetic, adipic, aspartic,
benzenegulfonic, benzoic, citric, ethanesulfonic,
formic, fumaric, glutamic, lactic, maleic, malic,
malonic, mandelic, methanesulfonic, 1,5~

naphthalendisulfonic, oxalic, pivalic, propionic, p-
toluenesulfonic, succinic, tartaric acids and the like.

The preferred compounds of the present invention are
shown below:

N-ethyl-N- [3- (3-nitro-pyrazolol[l,5-a)pyrimidin-7-y1) -
phenyl] -acetamide;

N-methyl-K-[3- (3-nitro-pyrazolo{l,5-alpyrimidin-7-yl) -
phenyl] -acetamide;

N- [3- {(3-nitro-pyrazole[l,5-~alpyrimidin-7-yl) -phenyl] -N-
(n-propyl) -acetamide;

N- (n-butyl) -N- [3- (3-nitro-pyrazolo[1,5-a]l pyrimidin-7-
yl) -phenyl] -acetamide;
N-[3-(3-nitro-pyrazololl,5-alpyrimidin-7-yl) -phenyl] -N-
(2-propynyl) -acetamide;
3-nitro-7-phenyl-pyrazolo[l,5-alpyrimidine;
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3-nitro—7-(2-trifluoromethyl-phenyl)—pyrazold%{égi
alpyrimidine;

3-nitro-7-(3-trifluoromethyl-phenyl) -pyrazolo(1,5-
alpyrimidine;

3-nitro-7- (4-trifluoromethyl-phenyl) -pyrazolo[1,5-al
pyrimidine;
7-furan-2-yl-3-nitro-pyrazolo([l,5-alpyrimidine;
3-nitro-7-thiophen-2-yl-pyrazolo[l,5-a]lpyrimidine;
3-nitro-7-pyridin-2-yl-pyrazolo[l,5-a]pyrimidine;
3-nitro-7-pyridin-3-yl-pyrazolol[l,5-alpyrimidine;
3-nitro-7-pyridin-4-yl-pyrazolo[l,5-a]lpyrimidine;
N-ethyl-N-[3- (3-nitro-pyrazolo(l,5-alpyrimidin-7-yl) -
phenyl] -methanesulfonamide;

N-ethyl-N- [3- (3-nitro-pyrazolo(l,5-alpyrimidin-7-yl)-
phenyl] -4-methoxy-benzenesulfonamide;

N-ethyl-N-[3- (3-nitro-pyrazolo(l,5-alpyrimidin-7-yl} -
phenyl] -benzenesul fonamide;

N-methyl-N-[3- (3-nitro-pyrazole[l,5-a]lpyrimidin-7-yl) -
phenyl] -mechanesul fonamide;

N- {(n-butyl)-N-[3- (3-nitro-pyrazolo[l,5-a]pyrimidin-7-
yl) -phenyl] -4-methoxy-benzenesulfonamide;

N- [3- (3-nitro-pyrazolo[l,5-alpyrimidin-7-yl) -phenyl] -N-
(n-propyl) -4-methoxy-benzenesulfonamide;
N-methyl-N-[3~ (3-nitro-pyrazolo[l,5-alpyrimidin-7-yl) -
phenyl] -4-methoxy-benzenesul fonamide;

N- (n-butyl) -N- [3- (3~-nitro-pyrazolo[l,5-a]lpyrimidin-7-
yl) -phenyl] -4-benzenesulfonamide;
N-[3-{3-nitro-pyrazolo(l,5-al pyrimidin-7-yl) -phenyl] -N-
(n-propyl) -benzenesulfonamide;

N-methyl-N-[3- (3-nitro-pyrazolo[l,5-a]pyrimidin-7-yl) -
phenyl] -4-benzenesul fonamide;

N- [3- (3-nitro-pyrazolo([l,5-a]lpyrimidin-7-yl) -phenyl] -N-
{n-propyl) -methanesul fonamide;
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N- (n-butyl) -N- [3- {3-nitro-pyrazolo([l,5-al pyrimidin-7-
yl) -phenyl] -methanesul fonamide;
1-[3-(3-nitro-pyrazolo(l,5-a]pyrimidin-7-yl) -phenyl] -
pyrrolidin-2-one;

N-[3-(3-nitro~pyrazolofl, 5-a)pyrimidin-7-yl)-phenyl] -N-
(prop-2-inyl) -methanesulfonamide;
N-[3-(3-nitro~pyrazolo(l,5-alpyrimidin-7-yl)-phenyl]-N~
(n-propyl) -ethanesulfonamide;

N-[3-(3-nitro~pyrazolo{l, 5-a]lpyrimidin-7-yl)-phenyl]-N-
(n—ethyl)-ethanesulfonamide;
N-[3-(3-nitro~-pyrazolo(l,5-alpyrimidin-7-yl)-phenyl] -N—-
{n-prop-2-inyl)-propane-2-sulfonamide;
N-[3-(3-nitro-pyrazoeleo[l,5-alpyrimidin-7-yl)-phenyl]-N-
methyl-ethanesulfonamide:

N-[3-({3-nitro-pyrazolo[l, 5-alpyrimidin-7-yl)-phenyl]-N-
(n-butyl) -ethanesulfonamide;
7-(3-{2-isothiazolydinyl-1, l1-dioxide)-phenyl)-3-nitro-
pyrazolo(l,5-alpyrimidine;

N-[3-(3-nitro~pyrazolo[l, 5-alpyrimidin-7-yl)-phenyl]-N-
methyl-propane-2-sulfonamide;
N~[3-(3-nitro-pyrazolo(l,5-alpyrimidin-7-yl)-phenyl]-N-
ethyl-propane-2-sulfonamide;
N-[3-(3-nitro-pyrazolo[l,5-alpyrimidin-7-yl)-phenyl]-N-
(n-butyl) -propane-2-sulfonamide; and
N-{3~(3-nitro-pyrazolo[l,5-ajpyrimidin-7-yl)-phenyl}-N-
{(n-propyl) -propane-2-sulfonamide.

Another embodiment of the present invention i1s to
provide a process for preparing the compounds of formula
(I) and their pharmaceutically acceptable salts.

Another embodiment of the present invention 1is to

provide a method for treating or preventing diseases

»
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assoclated with GABA, receptor modulation 1In\ a mammal
which comprises administering to said mammal an
effective amount of a compound of formula (I) or a
pharmaceutically acceptable salt thereof.

Another embodiment of the present invention is to

provide a method for treating or preventing diseases

associated with a,-GABA, receptor modulation in a wmammal
which comprises administering to said mammal an
effective amount of a compound of formula (I) or a

pharmaceutically acceptable salt thereof.

Another embodiment of the present invention is to
provide a method for treating or preventing diseases
associated with «,-GABA, receptor modulation in a mammal
which comprises administering to said mammal an
effective amount of a compound of formula (I) or a
pharmaceutically acceptable salt thereof.

Another embodiment of the present invention is to
provide a method for treating or preventing anxiety in a
mammal which comprises administering to said mammal an
effective amount of a compound of formula (I) or a
pharmaceutically acceptable salt thereof.

Another embodiment of the present invention is to
provide a method for treating or preventing epilepsy in
a mammal which comprises administering to said mammal an
effective amount of a compound of formula (I) or a

pharmaceutically acceptable salt thereof.

\
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Another embodiment of the present invention 1is to
provide a method for treating or preventing sleep
disorders in a mammal which comprises administering t
said mammal an effective amount of a compound of formula
{I) or a pharmaceutically acceptable salt thereof.

Another embodiment of the present invention 1is to
provide a method for treating or preventing insomnia in
a mammal which comprises administering to said mammal an
effective amount of a compound of formula (I) or a

pharmaceutically acceptable salt thereof.

Another embodiment of the present invention is t
provide a method for inducing sedation-hypnosis in a
mammal which comprises administering to said mammal an
effective amount of a compound of formula (I) or a

pharmaceutically acceptable salt thereof.

Another embodiment of the present invention i1is ¢t
provide a method for inducing anesthesia in a mammal
which comprises administering to sald mammal an
effective amount of a compound of formula (I) or a
pharmaceutically acceptable salt thereof.

Another embodiment of the present invention is to
provide a method for modulating the necessary time to
induce sleep and its duration in a mammal which
compriges administering to said mammal an effective
amount of a compound of formula (I) or a
pharmaceutically acceptable salt thereof.

Another embodiment of the present invention is to

provide a method for inducing muscle relaxation in a
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mammal which comprises administering to sai 1l an
effective amount of a compound of formula (I) or a

pharmaceutically acceptable salt thereof.

Another embodiment of the present invention is to
provide a pharmaceutical composition containing a
compound of formula (I) or a pharmaceutically acceptable
salt thereof in association with therapeutically inert

carriers.

The compositions include those suitable for oral, rectal
and parenteral (including subcutaneous, intramuscular,
and intravenous) administration, although the most
suitable route will depend on the nature and severity of
the condition being treated. The most preferred route of
the present invention is the oral route. The
compositions may be conveniently presented in wunit
dosage form, and prepared by any of the methods well
known in the art of pharmacy.

The active compound can be combined with a
pharmaceutical carrier according to conventional
pharmaceutical compounding techniques. The carrier may
take a wide variety of forms depending on the form of
the preparation desired for administration, e.g. oral or
parenteral (including intravenous injections or
infusions). In preparing the compositions for oral
dosage form any of the usual pharmaceutical media may be
employed. Usual pharmaceutical media include, for
example, water, glycols, oils, alcohols, flavoring
agents, preservatives, coloring agents, and the like in
the case of oral 1liquid preparations (such as for

example, suspensions, solutions, emulsions and elixirs);

NZ
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aer sols; or carriers such as starches, sugars, micro-
crystalline cellulose, diluents, gramulating agents,
lubricants, binders, disintegrating agemnts and the like,
in the case of oral solid preparations (such as for
5 example, powders, capsules, and tablets) with the oral
solid preparations being preferred over the oral liquid

preparations.

Because of their ease of administration, tablets and

10 capsules represent the most advantageous oral dosage
unit form, in which case solid pharmaceutical carriers
are employed. If desired, tablets may be coated by
standard aqueous or nonaqueous techniques.

15 A suitable dosage range for use is from about 0.01 mg to
about 100,00 mg total daily dose, given as a once daily
administration or in divided doses if required.

The compounds of general formula (I) may be prepared

20 according to the reaction shown in Scheme 1.
NO;
Q | NO, N ¢
o =+ HzNTb . %N__ )
R HN-~pf
1 R1
() ()] ()]
Scheme 1

where R, is as described above and Q is an appropriate
leaving group consisting of dimethylamino, methylthio or
methoxy. The reaction between 4-nitro-2H-pyrazol-3-
ylamine (III) and appropriately substituted 1-{aryl) or
30 {hetexroaryl)-2-propen-l-one (II) is carried out in an



10

15

20

25

WO 2005/014596 PCT/EPZO4ANE207

inert polar protic or aprotic solvent such lacial
acetic acid, ethanol, methanol, dimethylformamide or
dimethylsulfoxide at a temperature ranging from 50° to
130°C. After elapsing several hours (reaction time), the
solvent is removed and the residue obtained is
partitioned between an aqueous solution of sodium
bicarbonate and dichloromethane. The crude resulting
from evaporating the organic layer to dryness may be
purified by one of the following methods: (a) Silica gel
chromatography using ethyl acetate or
dichloromethane/methanol as eluent; and (b)
Crystallization in a suitable sclvent (for example,
ethyl acetate, ethanol, methanol, etc.).

The intermediate of formula (II) when Q 1s dimethylamino
may be obtained by reaction between the corresponding
acetophenone and N,N-dimethylformamide dimethylacetal or
Bredereck’s reagent (tert-butoxybis (dimethyl-
amino)methane) as described by J. M. Domagala et al (J.
Heterocyclic Chem., 26(4), 1147-58, 1989); and K. Sawada
et al (Chem. Pharm. Bull., 49(7), 799-813, 2001).
Specifically, when R, is a substituted aryl group, the
reaction sequence leading to the intermediate of formula
(II) is shown in Scheme 2, R;,R;, R, and n being as
described above.

P
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A
%

X
o A

Scheme 2

The intermediate 4-nitro-2H-pyrazol-3-ylamine (III) is
cbtained as described by M. E. cC. Biffin et al. (J.
Chem. Soc. (C) 2159-2162, 1968); M. E. C. Biffin et al.
(Aust. J. Chem. 26, 1041-1047, 1967); and M. E. C.
Biffin et al. (Tetrahedron Lett., 21, 2029-2031, 1967)
following the reaction sequences shown in Scheme 3.

| OCH, oCH,
QN I N MeONa OZN I = N H aN-NHz OsN N
J P l —
o N o N HoNHN N‘J
OCH3 NO,
NH—NH N
qu )N HzN"NHz QN\/IQN 2 HzN—NHz Hl HN//
- P || - ~N
N '\N/) (ny
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Scheme 3

From the compounds of general formula (I) it is possible
to obtain their pharmaceutically acceptable salts by

treatment with the corresponding acids.

The applicants have discovered that the compounds of the

present invention have a high affinity for «,- and o.-
GABA, receptors as shown in Tables 1 and 2. These in
vitro results are consistent with those in vivo results
obtained in sedation-hypnosis tests (Table 3). In
accordance with the results obtained, certain compounds
of the present invention have surprisingly evidenced
pharmacological activity both in vitro and in vivo,
which has been similar to or higher than that of prior-
art compounds. All these results supportitheir use in
diseases or conditions wmodulated by a,~ and «o,~GABA,
receptora, such as insomnia or anesthesia, in which an
induction of sleep, an induction of sedation or an
induction of muscle relaxation are needed.

The pharmacolegical activity of the compounds of the

present invention has been determined as shown below.

Ligand-binding assays. Determination of the affinity

of test campounds for @,- and a,-GABA, receptors.
Male Sprague-Dawley rats weighing 200-250 g at the time
of experiment were used. After decapitation of the
animal, the cerebellum (tissue that mostly contains aq,-
GABA, receptor) and spinal cord (tissue that mostly
contains o,-GABA, receptor) were removed. The membranes
were prepared according to the method by J. Lameh et
al. (Prog. Neuro-Psychopharmacol. Biol. Psychiatry, 24,

fr A

WO 2005014596 I’C"I'IEPZNLW?
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979-991, 2000). Once the tissues weighed, they were
sugpended in 50 mM Tris HCl buffer, pH 7.7, (1:40 v/v),
homogenized and then centrifuged at 20000 g for 10 min
at 7°C. The resulting pellet was resuspended under the
same conditlions and centrifuged again. The final pellet
obtained was resuspended on a minimum volume and kept at
-80°C overnight. ©On the next day, the process was
repeated until the £final pellet was resuspended at a
ratio of 1:10 (v/v).

The affinity of the compounds was determined by
competitive testa using radiolabeled flumazenil as
ligand. The methods deacribed by S. Arbilla et al. (Bur.
J. Pharmacol., 130, 257-263, 1986); and Y. Wu et al,
(Bur. J. Pharmacol., 278, 125-132, 1995) were used. The
membranes containing the study receptors, flumazenil
(radioclabeling at a £final concentration of 1 nM) and
ascending concentrations of test compounds (in a total
volume of 500 ul in 50 nM [ph 7.4] Tris HCl buffer) were
incubated. Simultaneocusly, the wmembranes were only
incubated with the radiolabeled flumazenil (total
binding, 100%) and in the presence of an elevated
concentration of unradiclabeled flumazenil {(non-specific
binding, % estimate of radiolabeled 1ligand). The
reactions started on adding the radiolabeled 1ligand
followed by incubation for 60 minutes at 0°C. At the end
of the incubation period, the tubes were filtered using
a Brandel Mod. M-48R harvester and then washed three
times with cold test buffer. The harvester was fitted
with a GF/B filter that <retained the membranes
containing the receptors and the radiolabeled 1ligand
which had been bound to the receptors. Then the filters
were removed and left till dry. Once dried, the filters
were cut, placed in vials with scintillation liquid and
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left under stirring overnight. The next day t lters
were counted using a Packard Mod. Tricarb scintillation

counter.

For analysls of the results the percentage of specific
binding for every concentration of test compound was

calculated as follows:

% specific binding = (X-N/T-N) x 100
where,
X: amount of bound ligand for every concentration of
compound.
T: total binding, maximum amount bound to the
radiolabeled ligand.
N: Non-specific binding, amount of radiolabeled ligand
bound in a non-specific way irrespective of the receptor

used.

Every concentrations of compound were tested in
duplicate and their mean values were used to determine
the experimental values of % sgpecific binding veraus the
concentration of compound. The values thus attained were
fitted to a equation for competitive assays (SigmaPlot,
SPSS Inc.) and the IC;,, values (concentration of compound
able to inhibit by 50% the specific binding) were
calculated. Inhibition constants (K,) were calculated
from the IC,, values according to Cheng-Prusoff’s formula
(Y. Cheng y W. H. Prusoff, Biochem. Pharmacol., 22(23),
3099-3108, 1973). Alternatively, the affinity data for
subunit o, are expressed as % inhibition at the
concentrations of 10*M and 107’M. The results of these
tests are given in Tables 1 and 2.

\4
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Table 1. Affinity f r @,-GABA, receptor

Compound K, (nM)
Example 1 88.6
Example 2 96.8
Example 3 110.0
Example S 38.6
Example 8 623.0
Example 15 11.1
Example 18 28.3
Example 25 101.7
Example 28 11.7
Example 31 48.5
Example 32 31.0 .-
Example 34 165.2
Example 35 41.2
Zaleplon 198.9

Table 2. Affinity for a,-GABA, receptor

Compound K, (nM)
Example 1 499.6
Example 2 711.4
Example 3 680.4
Example S 111.8
Example 15 295.8
Example 18 988.7 |
Example 25 764.1 )
Zaleplon 1302.5
Compound § Inhibition 10™M| % Inhibition 10°'M
Example 28 96.4 29.0
Example 31 81.3 4.2
Example 32 89.0 21.0
Example 34 86.9 4.3
Example 35 91.5 18.9
Zaleplon 78.4 --—

In vivo determination of predictive sedative-

hypnotic action.
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The in vivo effects of these compounds were assesgsell by
a predictive sedation-hypnosis test in mice (D. J.
Sanger et al., Eur. J. Pharmacol., 313, 35-42, 1996; and
G. Griebel et al., Psychopharmacology, 146, 205-213,
1999).

Groups of 5-8 male CD1 mice, weighing 22-26 g at the
time of test, were used. The test compounds were
administered in single equimolecular intraperitoneal
doses, suspended in 0.25% agar with one drop of Tween in
a volume of 10 wml/kg. Control animals zreceived the
vehicle alone. Using an Actisystem DAS16 (Panlab, S.L.,
Spain) the crossings (number of counts) were recorded
for each mouse at 5-min intervals during a period of 30
minutes after dosing. The inhibition percentage of
crossings of treated animals versuas control animala (the
first 5 min were discarded) was calculated. The results

of this test are given in Table 3.

Table 3. Determination of sedation-hypnosis in mice.

% Inhibition
Compound Motor Activity
Example 1 77.25
Example 2 77.25
Example 3 61.68
Example 5 79.06
Example 8 69.08
Example 18 68.55
Example 25 61.06
Example 28 94.19
Example 31 94,31
Example 32 91.57
Example 34 64.23
Example 35 91.21
Zaleplon 47.17

&
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The present invention is illustrated by the following
examples which are not intended to be 1limitative
thereof.

Example 1: N-ethyl-N-[3-(3-nitro-pyrazolo[l,5-
a] pyrimidin-7-yl) -phenyl] -acetamide

A mixture of 0.52 g (4.06 mmol) of 4-nitro-2H-pyrazol-3-
ylamine and 1.057 g (¢.06 mmol) of N-[3-[3-
{dimethylamino) - 1-oxo-2-propenyl] phenyl] -N-ethyl-
acetamide in 40 ml of glacial acetic acid was refluxed
for 8 hours and then the solvent was removed by reduced
pressure distillation. To the resulting residue were
added 40 ml of dichloromethane and 20 ml of saturated
sodium bicarbonate solution. The two layers were
separated, and the agueous layer was washed with 15 ml
of dichloromethane. The organic layers were washed with
20 ml of water and dried over magnesium sulfate. The
dichloromethane layer was evaporated to dryness to yield
an oil which, in the presence of ethyl acetate, gave 225
mg of N-ethyl-N-[3-(3-nitro-pyrazolo[l,5-a]lpyrimidin-7-
vl) -phenyl] -acetamide as a yellow solid (yleld 17%; m.p.
176-178°C).

'Y NMR(400 MHz, CDCl,): & 1.17 (3H, t, J= 6.8 Hz), 1.94
(34, a), 3.82 (2H, q, J= 6.8 Hz), 7.31 (1H, d, J= 4.4
Hz), 7.47(1H, &, J= 7.6 Hz), 7.6% (1H, t, J= 7.6 Hz),
7.91 (1H, s), 7.96 (1H, 4, J= 7.6 Hz), 8.82 (1H, s},
9.01 (1H, d, J= 4.4 Hz).

HPLC = 96.5%
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Example 2: N-methyl-N-[3-(3-nitro-pyrazol {[1,5-a
pyrimidin-7-yl) -phenyl] -acetamide

A mixture of 0.074 g (0.58 mmol) of 4-nitro-2H-pyrazol-
3-ylamine and 0.160 g (0.58 mmol} of N-[3-[3-
(dimethylamino) -1-oxo-2-propenyl] phenyl] -N-methyl -

acetamide in 15 ml of glacial acetic acid was refluxed
for 8 hours and then the solvent was removed by reduced
pressure distillation. To the resulting zresidue were
added 20 ml of dichloromethane and 10 ml of saturated
sodium bicarbonate solution. The two layers were
separated, and the aqueous layer was washed with 10 ml
of dichloromethane. The organic layers were washed with
10 ml of water and dried over magnesium sulfate. The
dichloromethane layer was evaporated to dryness to yield

an oil which was chromatographied over silica gel

\‘\

(eluent: dichloromethane/methanol), giving 37 mg of N-

metyl-N-[3- (3-nitro-pyrazolo(l,5-alpyrimidin-7-yl)-
phenyl] -acetamide as a yellowish-white solid (yield
29%) .

‘H NMR(400 MHz, CDCl,): & 1.95 (3H, s), 3.35 (3H, s),
7.30 (1H, 4, J= 4.8 Hz), 7.5 (1B, 4 J= 7.6 Hz), 7.68
(14, £, J= 7.6 Hz), 7.93 (2H, m), 8.82 (1H, s), 9.01

"(1H, d, J= 4.4 Hz).

MS (ES) m/z = 312 (MH+)
HPLC = 93%

Example 3: N-[3-(3-nitro-pyrazolo(l,5-a] pyrimldin- 7-
vl) -phenyl] -N- (n-propyl) -acetamide

A mixture of 0.051 g (0.4 mmol) of 4-nitro-2H-pyrazol-3-
vlamine and 0.1 g (0.4 mmol) of N-[3-[3-(dimethylamino)-
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1-oxo-2-propenyl] phenyl]-N-(n-propyl)-acetamide in 5 ml
of glacial acetic acid was refluxed for 8 hours and then
the solvent was removed by reduced pressure
distillation. To the resulting regidue were added 4 ml
of dichloromethane and 5 wml of saturated sodium
bicarbonate solution. The two layers were separated, and
the aqueous layer was washed with 5 ml of
dichloromethane. The organic layers were washed with 5
ml of water and dried over magnesium sulfate. The
dichloromethane layer was evaporated to dryness to yield
an oil which, in the presence of ethyl acetate, gave 39
mg of N-[3-(3-nitro-pyrazolo[l,5-a]lpyrimidin-7-yl) -
phenyl] -N- (n-propyl) -acetamide as a yellow solid (yield
20%).

'H NMR (400 MHz, CDCl,): & 0.84(3H, t, J= 7.6 Hz), 1.51
(2H, m), 1.87 (3H, s), 3.65 (2H, t, J= 7.6 Hz), 7.23
(1§, @, J= 4.4 Hz), 7.39 (1H, & J= 7.6 Hz), 7.61 (1H, t,
J= 7.6 Hz), 7.83 (1H, s), 7.87 (1H, 4, J= 7.6 Hz), 8.87
(1H, s), 8.93 (1H, 4, J= 4.4 Hz).

HPILC = 80%

Example 4: N-{(n-butyl)-N-[3-(3-nitro-pyrazololl,65-a]
pyrimidin-7-yl) -phenyl] -acetamide

A mixture of 0.067 g (0.52 mmol) of 4-nitro-2H-pyrazol-
3-ylamine and 0.150 g (0.52 mmol) of N-(n-butyl)-N-[3-
[3- (Adimethylamino) -1-oxo-2-propenyl) phenyl] -acetamide in
5 ml of glacial acetic acid was refluxed for 8 hours and
then the solvent was removed by reduced pressure
distillation. To the resulting residue were added 4 mi
of dichloromethane and 5 ml of saturated sodium
bicarbonate solution. The two layers were separated, and
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the aqueous layer was washed with 5 ml' of
dichloromethane. The organic layers were washed with 5
ml of water and dried over magnesium sulfate. The
dichloromethane layer was evaporated to dryneas to yield
an o0il which was chromatographied over silica gel
{(eluent: dichloromethane/methanol), giving 35 mg of N-
{n-butyl) -N-[3- (3-nitro-pyrazolo[l,5-alpyrimidin-7-yl) -
phenyl] -acetamide as a yellowish-white solid (yield
19%) .

'H NMR{400 MHz, CDCl,}): § 0.82 (3H, t, J= 7.6 Hz), 1.25
(2H, m), 1.45 (2H, m), 1.86 (3H, 8), 3.68 (2H, t, J= 7.6
Hz), 7.27 (1H, 4, J= 4.4 Hz), 7.4 (1H, 4, J= 8 Hz), 7.62
{(1H, t, J= 8 Hz), 7.85 (1H, B), 7.88 (1H, &, J= 8 Ez),
8.73 (1H, s), 8.93 (1H, d, J= 4.4 Hz).

M8 (ES) m/z = 354 (MH+)

HPLC = 83%

Example 5: N-[3-(3-nitro-pyrazolo[l,5-a]lpyrimidin-7-
y1l) -phenyl] -N- (2-propynyl) ~acetamide

A mixture of 0.079 g (0.62 mmol) of 4-nitro-2H-pyrazol-
3-ylamine and 0.168 g (0.62 mmol) of N-[3-[3-
(dimethylamino) -1-oxo-2-propenyl] phenyl] -N- {2-propynyl) -
acetamide in 13 ml of glacial acetic acld was refluxed
for 8 hours and then the solvent was removed by reduced
pressure distillation. To the resulting residue were
added 10 ml of dichloromethane and 10 ml of saturated
sodium bicarbonate solution. The two layers were
separated, and the aqueous layer was washed with 10 ml
of dichloromethane. The organic layers were washed with
10 ml of water and dried over magnesium sulfate. The
dichloromethane layer was evaporated to dryness to yield

\0
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an oil which, in the presenc f ethyl acetate, gave 58
mg of N-[3-(3-nitro-pyrazolofl,5-a] pyrimidin-7-yl)-
phenyl] -N- (2-propynyl) -acetamide as a vyellow s lid
(yield 28%).

'H NMR(400 MHz, CDCl,): & 1.98 (3H, s), 2.25 (1H, s),
2.25 (2H, 8) 7.31 (1H, d, J= 4.4 Hz), 7.60 (1H, d J= 7.6
Hz), 7.71 (1H, t, J= 7.6 Hz), 8.01-8.03 (2H, m), 8.83
(1H, s8), 9.01 (1H, 4, J= 4.4 Hz).

MS (ES) m/z = 336 (MH+)

HPLC = 97.7%

Example 6: 3-nitro-7-phenyl-pyrazolo[l,5-a]lpyrimidine

A mixture of 0.100 g (0.78 mmol) of 4-nitro-2H-pyraz l-
3-ylamine and 0.137 g (0.78 mmol) of 3-dimethylamino-1-
phenyl-propenone in 6 ml of glacial acetic acid was
refluxed for 8 hours and then the solvent was removed by
reduced pressure distillation. To the resulting residue
were added 10 ml of dichloromethane and 10 ml of
saturated sodium bicarbonate solution. The two 1layers
were separated, and the aqueous layer was washed with 10
ml of dichloromethane. The organic layers were washed
with 10 ml of water and dried over magnesium pulfate.
The dichloromethane layer was evaporated to dryness to
vyield an oil which was chromatographied over silica gel
(eluent: dichloromethane/methanol), giving 32 mg of 3-
nitro-7-phenyl-pyrazolo{l,5-alpyrimidine as a yellowish-
white golid (yield 17%).

‘H NMR(400 MHz, CDCl,): & 7.62-7.65 (3H, m), 7.66 (1H,
d, J= 4.8 Hz), 8.03-8.05 (2H, m), 9.05 (1H, 4, J= 4.8
Hz), 9.09 (1H, a).

HPLC = 85%
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Example 7: 3-nitro-7-{2-triflucromethyl-phenyl)-pyrazol
[1,5-a]lpyrimidine

A mixture of 0.100 g (0.78 mmol) of 4-nitro-2H-pyrazol-
3-ylamine and 0.189 g (0.78 mmol) of 3-dimethylamino-1-
(2-trifluoromethyl-phenyl) -propenone in 6 ml of glacial
acetic acid was refluxed for 8 hours and then the
solvent was removed by reduced pressure distillation. To
the resulting residue were added 10 ml of
dichloromethane and 10 ml of saturated sodium
bicarbonate solution. The two layers were separated, and
the aqueous layer was washed with 10 ml of
dichloromethane. The organic layers were washed with 10
ml of water and dried over magnesium sulfate. The
dichloromethane layer was evaporated to dryness to yield
an oil which was chromatographied over silica gel
(eluent: dichloromethane/methanol), giving 134 mg of 3-
nitro-7-(2-trifluoromethyl-phenyl) -pyrazolell,5-
alpyrimidine as a yellowish-white solid (yield 56%; m.p.
195-187°C).

‘H NMR (400 MHz, CDCl,}): &§ 7.19 (1H, 4, J= 4.8 Hz), 7.51-
7.54 (1H, m), 7.78-7.80 (1H, m), 7.91-7.94 (1H, m), 8.73
(1H, s8), 9.02 (1H, 4, J= 4.4 HZ).

HPLC = 89.4%

Example 8: 3-nitro-7-(3-trifluoromethyl-phenyl)-pyrazolo
(1,5-alpyrimidine

A mixture of 0.100 g (0.78 mmol) of 4-nitro-2H-pyrazol-
3-ylamine and 0.189 g (0.78 mmol) of 3-dimethylamino-1-
(3-trifluoromethyl-phenyl) -propenone in 6 ml of glacial
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acetic acid was refluxed £ r 8 hours and then the
solvent was removed by reduced pressure distillation. T
the resulting reaidue were added 10 ml of
dichloxromethane and 10 ml of Bsaturated sodium
bicarbonate solution. The two layers were separated, and
the aqueous layer was washed with 10 ml of
dichloromethane. The organic layers were washed with 10
ml of water and dried over magnesium sulfate. The
dichloromethane layer was evaporated to dryness to yield
an oil which was chromatographied over silica gel
(eluent: dichloromethane/methanol), giving 131 mg of 3-
nitro-7-(3-trifluoromethyl-phenyl) -pyrazolo(l,5-
a]pyrimidine as a yellowish-white solid (yleld 54.5%;
m.p. 159-161°C).

'H NMR (400 MHz, CDCl,): & 7.32 (1H, 4, J= 4.8 Hz), 7.77
(1H, t, J= 7.6 Hz), 7.91 (1H, 4, J= 7.6 Hz), 8.22 (1H,
d, J= 7.6 Hz), 8.23 (1H, s8), 8.84 (1H, B), 9.02 (1H, 4,
J= 4.4 Hz).

HPLC = 88.5%

Example 9: 3-nitro-7-(4-trifluoromethyl-phenyl)-pyraz 1l
[1,5-a)pyrimidine

A mixture of 0.100 g (0.78 mmol) of 4-nitro-2H-pyrazol-
3-ylamine and 0.189 g (0.78 mmol) of 3-dimethylamino-1-
(4-trifluoromethyl-phenyl) -propenone in 6 ml of glacial
acetic acid was refluxed for 8 hours and then the
solvent was removed by reduced pressure distillation. To
the resulting residue were added 10 ml of
dichloromethane and 10 wml of @saturated sodium
bicarbonate solution. The two layers were separated, and

the aqueous layer was washed with 10 ml of
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dichloromethane. Th organic layers were washed with 10
ml of water and dried over magnesium sulfate. The
dichloromethane layer was evaporated to dryness to yield
an oil which was chromatographied over silica gel
(eluent: dichloromethane/methancl), giving 168 mg of 3-
nitro-7-(4-trifluoromethyl-phenyl)-pyrazolo([l,5-
alpyrimidine as a yellowish-white solid (yield 70%; m.p.
191-193°C).

'H NMR(400 MHz, CDCl,): 8 7.29 (1iH, 4, J= 4.8 Hz), 7.88
(28, 4, J= 8 Hz), 8.12 (2H, 4, J= 8 Hz), 8.84 (1H, =),
9.02 (1H, 4, J= 4.4 Hz).

HPLC = B6.9%

Example 10: 7-furan-2-yl-3-nitro-pyrazolol[l,5-

alpyrimidine

A mixture of 0.100 g (0.78 mmol) of 4-nitro-2H-pyrazol-
3-ylamine and 0.129 g (0.78 mmol) of 3-dimethylamino-1-
furan-2-yl-propenone in 6 ml of glacial acetic acid was
refluxed for 8 hours and then the solvent was removed by
reduced pressure distillation. To the resulting residue
were added 10 ml of dichloromethane and 10 ml £
saturated sodium bicarbonate solution. The two layers
were separated, and the aqueous layer was washed with 10
ml of dichloromethane. The organic layers were washed
with 10 ml of water and dried over magnesium sulfate.
The dichloromethane layer was evaporated to dryness to
yield an oil which was chromatographied over silica gel
(eluent: dichloromethane/ methanol), giving 152 mg of 7-
furan-2-yl-3-nitro-pyrazolo(l,5-a]pyrimidine as a
vellowish-white solid (yleld 85%; m.p. 235-237°C).

2
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'H NMR (400 MHz, CDCl,): 8 6.79 (1H, dd, J= 4.8 and 1.6
Hz), 7.64 (1H, d, J= 4.4 Hz), 7.81 (1H, d, J= 1.2 Hz),
8.26 (1H, 4, J= 3.2 Hz), 8.87 (1H, s), 8.94 (1H, 4, J=
4.8 Hz).

HPLC = 93.2%

Exanple 1l: 3-nitro-7-thiophen-2-yl-pyrazoloil, 5-
alpyrimidine

A mixture of 0.100 g (0.78 mmol) of 4-nitro-2H-pyrazol-
3-ylamine and 0.142 g (0.78 mmol) of 3-dimethylamino-1-
thiophen-2-yl-propenone in 6 ml of glacial acetic acid
was refluxed for 8 hours and then the solvent was
removed by reduced pressure distillation. To the
regulting residue were added 10 ml of dichloromethane
and 10 ml of saturated sodium bicarbonate solution. The
two layers were separated, and the agueous layer was
washed with 10 ml of dichloromethane. The organic layers
were washed with 10 ml of water and dried over magnesium
gulfate. The dichloromethane layer was evaporated ¢t
dryness to yield an oil which, in the presence of ethyl
acetate, gave 91 mwmg of 3-nitro-7-thiophen-2-yl-
pyrazolo[l,5-alpyrimidine as a yellow solid (yield 47%;
m.p. 235-237°C).

'H NMR(400 MHz, CDCl,): & 7.34 (1H, dd4, J= 3.6 and 1.2
Hz), 7.56 (1H, 4, J= 4.8 Hz), 7.88 (1H, dd, J= 5 and 1.2
Hz), 8.41 (1K, dd, J= 4 and 1.2 Hz), 8.90 (1H, 4, J= 4.8
Hz), 8.91 (1H, s).

MS (ES) m/z = 247 (MH+)
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HPLC = 93.3%

Example 12: 3-nitro-7-pyridin-2-yl-pyrazolol[l,5-al
Pyrimidine

A mixture of 0.100 g (0.78 mmol) of 4-nitro-2H-pyrazol-
3-ylamine and 0.138 g (0.78 mmol) of 3-dimethylamino-1-
pyridin-2-yl-propencne in 6 ml of glacial acetic acid
was refluxed for 8 hours and then the solvent was
removed by reduced pressure distillation. To the
resulting residue were added 10 ml of dichloromethane
and 10 ml of saturated sodium bicarbonate solution. The
two layers were separated, and the agqueous layer was
vashed with 10 ml of dichloromethane, The organic layexs
were washed with 10 ml of water and dried over magnesium
sulfate. The dichloromethane layer was evaporated to
dryness to yield an oil which, in the presence of ethyl
acetate, gave 45 mg of 3-nitro-7-pyridin-2-yl-
pyrazolo[l,5-alpyrimidine as a yellow solid (yield 24%).

'H NMR(400 MHz, CDC1l,): & 7.55 (1H, 44, J= 4.8 and 2.4
Hz), 7.98 (1H, t, J= 7.6 Hz), 8.07 (1H, 4, J= 4.8 Hz),
8.86 (1H, 4, J= 4.8 Hz), B.89 (1H, ®), 8.95 (1H, d, J= 8
Hz), 9.06 (1H, 4, J= 4 Hz).

MS (ES) m/z = 242 (MH+)

HPLC = 98.4%

Example 13: 3-nitro-7-pyridin-3-yl-pyrazolo[l,5-al
pyrimidine

A mixture of 0.100 g (0.78 mmol) of 4-nitro-2H-pyrazol-
3-ylamine and 0.138 g (0.78 mmol) of 3-dimethylamino-1-
pyridin-3-yl-propenone in 6 ml of glacial acetic acid

A\
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was refluxed for 8 hours and then the s lvent was
removed by reduced pressure distillation. To the
resulting residue were added 10 ml of dichloromethane
and 10 ml of saturated sodium bicarbonate solution. The
two layers were separated, and the aqueous layer was
washed with 10 ml of dichloromethane. The organic layers
were washed with 10 ml of water and dried over magnesium
sulfate. The dichloromethane layer was evaporated to
dryness to yield an o0il which, in the presence of ethyl
acetate, gave 99 mg of 3-nitro-7-pyridin-3-yl-
pyrazolofl,5-alpyrimidine as a yellow solid (yield 47%;
m.p. 302-303°C).

'Y NMR (400 MHz, CDCls): & 7.65-7.69 (1H, m), 7.78 (1H,
d, J= 4.4 Hz), 8.45-8.48 (1H, m), 8.81 (1H, dd, J= 4.8
and 1.6 Hz), 9.01 (1H, d, J= 4.8 H=z), 9.11 (1H, s), 9.16
(1H, dd, J= 2.4 and (0.8 Hz).

HPLC = 94.1%

Example 14: 3-nitro-7-pyridin-4-yl-pyrazolo|[l,5-a]
pyrimidine

A mixture of 0.105 g (0.82 mmol) of 4A-nitro-2H-pyrazol-
3-ylamine and 0.144 g (0.82 mmol) of 3-dimethylamino-1-
pyridin-4-yl-propenone in 8 ml of glacial acetic acid
was refluxed for 8 hours and then the solvent was
removed by reduced pressure distillation. To the
resulting residue were added 10 ml of dichloromethane
and 10 ml of saturated sodium bicarbonate solution. The
two layers were separated, and the agueous layer was
washed with 10 ml of dichloromethane. The organic layers
wexre washed with 10 ml of water and dried over magnesium

sulfate. The dichloromethane layer was evaporated to
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dryness t vyield an oil which was chromatograppied r
gilica gel (eluent: dichloromethane/methanol), gividg 68
mg of 3-nitro-7-pyridin-4-yl-pyrazolo(l,S5-alpyrimidine
as a yellow solid (yield 34%; m.p. 241-244°"C).

'H NMR (400 MHz, CDCl,): &8 7.7 {(1H, d, J= 4.4 Hz), 7.98-
8.00 (2H, m), 8.84-8.86 (2H, m), 9.10 (1H, d, JI= 4.4
Hz), 9.11 (1H, s).

MS (ES) m/z = 242 (MH+)

HPLC = 83.6 %

Example 15; N-ethyl-N- [3- (3-nitro-pyrazolo[l,5-al]
pyrimidin-7-yl) -phenyl] -methanegul fonamide

A wmixture of 0.0086 g (0.068 mmol) of 4-nitro-2H-
pyrazol-3-ylamine and 0.02 g {(0.068 mmol) of N-[3-([3-
(dimethylamino)} -1-oxo-2-propenyl]l phenyl] -N-ethyl-
methanegulfonamide in 1.5 ml of glaclial acetic acid was
refluxed for 8 hours and then the solvent was removed by
reduced pressure distillation. To the resulting residue
were added 10 ml of dichloromethane and 10 ml of
saturated sodium bicarbonate solution. The two layers
were separated, and the agqueous layer was washed with 10
ml of dichloromethane. The organic layers were washed
with 10 ml of water and dried over magnesium sulfate.
The dichloromethane layer was evaporated to dryness to
yield an oil which, in the presence of ethyl acetate,
gave 15 mg of N-ethyl-N-[3-(3-nitro-pyrazeclo[l,5-
alpyrimidin-7-yl) -phenyl] -methanesulfonamide as a yellow
solid (yield 61%).

4
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H NMR(400 Mz, DMSO-4,): 8§ 1.23 (3H, t, J= 6.8 Hz), 2.96
(34, s8), 3.83 (2H, q, J= 7.2 Hz), 7.31 (1H, 4, J= 4.4
Hz), 7.62 (1H, 4, J= 7.6 Hz), 7.67 (1H, t, J= 7.6 Hz),
7.98 (1H, 4, J= 7.6 Hz), 8.05 (1H, s), 8.82 (1H, s),
9.01 (1H, 4, J= 4.4 Hz).

MS (ES) m/z = 362 (MH+)

HPLC = 92.1%

Example 16: N-ethyl-N-[3-(3-nitro-pyrazolol[l,5-alpyrimidin-
7-yl) -phenyl] -4 -methoxy-benzenesulfonamide

A mixture of 0.1 g (0.79 mmol) of 4-nitro-2H-pyrazol-3-
ylamine and 0.305 g (0.068 mmol) of N~ [3-[3-
{(dimethylamino) -1-oxo-2-propenyl] phenyl] -N-ethyl-4-
methoxy-benzenesulfonamide in 5 ml of glacial acetic
acid was refluxed for 8 hours and then the solvent was
removed by reduced pressure distillation. To the
resulting residue were added 10 ml of dichloromethane
and 10 ml of saturated sodium bicarbonate solution. The
two layers were separated, and the aqueous layer was
washed with 10 ml of dichloromethane. The organic layers
were washed with 10 ml of water and dried over magnesium
sulfate. The dichloromethane layer was evaporated to
dryness to yield an oil which, in the presence of ethyl
acetate, gave 117 mg of N-ethyl-N-[3-(3-nitro-
pyrazolo(l,5-a]lpyrimidin-7-yl) -phenyl] -4-methoxy-
benzenesulfonamide as a yellow solid (yield 33%; m.p.
208-211°C).

'H NMR (400 MHz, DMSO-d,): 8 1.00 (3H, £, J= 7.2 Hz), 3.59
(2H, q, J= 7.2 Hz), 3.83 (1H, s), 7.10-7.13 (2H, m),
7.35(1H, 4, J= 7.6 Hz), 7.54-7.56 (2H, m), 7.60 (1H, 4,
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J= 4.4 Hz), 7.62 (1H, t, J= 8 Hz), 7.78 (1H, s}, B.oo
(1#, 4, J= 8 Hz), 9.05 (1H, 4, J= 4.4 Hz) 9.06 (1H, s8).
HPLC = 90.4%

Example 17: N-ethyl-N-[3-(3-nitro-pyrazolo[l,5-alpyrimidin-
7-yl) -phenyl] -benzenesul fonamide

A mixture of 0.121 g (0.958 mmol) of 4-nitro-2H-pyrazol-
3-ylamine and 0.340 g (0.958 mmol) of N-{3-][3-
{dimethylamino) -1-oxo-2-propenyl] phenyll] ~-N-ethyl-
benzene-sulfonamide in 5 ml of glaclal acetic acid was
refluxed for 8 hours and then the solvent was removed by
reduced pressure distillation. To the resulting residue
were added 10 ml of dichloromethane and 10 ml of
gsaturated socdium bicarbonate sgolution. The two layers
were separated, and the aqueous layer was washed with 10
ml of dichloromethane. The organic layers were washed
with 10 ml of water and dried over magnesium sulfate.
The dichloromethane layer was evaporated to dryness to
yield an oil which, in the presence of ethyl acetate,
gave 150 mg of N-ethyl-N-[3-(3-nitro-pyrazolo[l,5-
al pyrimidin-7-yl) -phenyl] -benzene-sul fonamide as a
yeilow solid (yield 38%; m.p. 189-191°C).

H NMR (400 MHz, DMSO-d,): & 1.01 (3H, t, J= 7.2 Hz), 3.62
(2H, q, J= 7.2 Hz), 7.36{1H, 4, J= 7.2 Hz), 7.57 (1H, 4,
J= 4.8 Hz), 7.60-7.64 (5H, m), 7.71-7.73 (1H, m), 7.76
(1H, s), 8.00 (1H, 4, J= 7.6 Hz), 9.0¢ (1H, 4, J= 4.8
Hz), 9.07 (1H, s8).

HPLC = 98.9%

Example 18: N-methyl-N- [3- (3-nitro-pyrazolo(l,5-al
pyrimidin-7-yl) -phenyl] -methanesulfonamide

17
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A mixture of 0.076 g (0.60 mmol) of 4-nitro-2H-pyraz 1-
3-ylamine and 0.160 g (0.60 mmol) of N-[3-[3-
(dimethylamino) -1-oxo-2-propenyl] phenyl] -N-methyl-
methanesulfonamide in 5 ml of glacial acetic acid was
refluxed for 8 hours and then the solvent was removed by
reduced pressure distillation. To the resulting residue
were added 10 ml of dichloromethane and 10 ml of
saturated sodium bicarbonate solution. The two layers
were separated, and the aqueous layer was washed with 10
ml of dichloromethane. The organic layers were washed
with 10 ml of water and dried over magmnesium sulfate.
The dichloromethane layer was evaporated to dryness to
yield an oil which, in the presence of ethyl acetate,
gave 107 mg of N-methyl-N-[3-(3-nitro-pyrazolo][l,5-
al pyrimidin-7-yl) -phenyl] -4-methanesulfonamide as a
vellow solid (yield 54%).

‘H NMR (400 MHz, DMSO-d;): 8 2.93 (3H, 8,), 3.42 (3H, s8),
7.31 (1H, d, J= 4.8 Hz), 7.64-7.65 (2H, m), 7.91-7.93
(1H, m), 8.08 (1H, s), 8.81 (1H, s}, 8.99 (1H, 4, J=
4.8 Hz).

MS (ES) m/z = 348 (MH+)

HPLC = 91.7%

Example 19: N-(n-butyl)-N-[3-(3-nitro-pyrazoloe[l,5-a]
pyrimidin-7-yl) -phenyl] -4 -methoxy-benzenesulfonamide

A mixture of 0.049 g (0.38 mmol) of 4-nitro-2H-pyrazol-
3-ylamine and 0.160 g (0.52 mmol) of N-(n-butyl)-N-[3-
[3- (dimethylamino) -1-oxo-2-propenyl] phenyl] -4 -methoxy-

benzenesulfonamide in 5 ml of glacial acetic acid was
refluxed for 8 hours and then the solvent was removed by

(
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reduced pressure distillation. T the resulting%idue
were added 10 ml of dichloromethane and 10 ml of
saturated sodium bicarbonate solution. The two layers
were separated, and the aqueous layer was washed with 10
ml of dichloromethane. The organic layers were washed
with 10 ml of water and dried over magnesium sulfate.
The dichloromethane layer was evaporated to dryness to
yield an oil which, in the presence of ethyl acetate,
gave 90 mg of N-(n-butyl)-N-[3-(3-nitro-pyrazolo[l,5-
alpyrimidin-7-yl) -phenyl] -4-methoXy-benzenesul fonamide

ap a yellow solid (yield 49%; m.p. 189-190°C).

'H NMR (400 MHz, DMSO-4,): & 0.82 (3H, t, J= 7.2 Hz),
1.26-1.33 (4H, m), 3.54 (2H, t, J= 6.4 Hz), 3.83 (3H,
s), 7.11 (2K, 4, J= 6.8 Hz), 7.35 (1H, 4 J= 7.2 Hz),
7.54 (2H, 4, J= 6.8 Hz), 7.58 (1H, 4, J= 4.8 Hz), 7.62
(1§, t, J= 8 Hz), 7.77 (1H, 8), 7.99 (iH, 4, O= 7.2
Hz), 9.04 (1H, 4, J= 4.4 Hz), 9.05 (1H, 8).

MS (BS) m/z = 482 (MH+)

HPLC = 98.4%

Example 20: N-[3-(3-nitro-pyrazolo[l,5-alpyrimidin-7-
yl) -phenyl] -N- (n-propyl) -4 -methoxy-benzenesul fonamide

A mixture of 0.067 g (0.52 mmol) of 4-nitro-2H-pyrazol-
3-ylamine and 0.210 g (0.52 wmmol) of N-[3-[3-
(dimethylamino) -1-oxo-2-propenyl] phenyl] -N- {(n-propyl) -4-
methoxy-benzene-sulfonamide in 5 ml of glacial acetic
acid was refluxed for 8 hours and then the solvent was
removed by reduced pressure distillation. To the
resulting residue were added 10 ml of dichloromethane
and 10 ml of saturated sodium bicarbonate solution. The

X
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two layers were separated, and the aqueous layer was
washed with 10 ml of dichloromethane. The organic layers
were washed with 10 ml of water and dried over magnesium
sulfate. The dichlorcmethane layer was evaporated to
dryness to yield an oil which, in the presence of ethyl
acetate, gave 139 mg of N-[3-(3-nitro-pyrazolo[l,5-
al pyrimidin-7-yl) -phenyl] -N- (n-propyl) -4 -methoxy-
benzenesulfonamide as a yellow solid (yield 57%; m.p.
184-185°C) .

'H NMR(400 MHzZ, DMSO-4,): 8§ 0.84 (3H, t, J= 7.2 Hz),
1.32-1.37 (2H, m), 3.50 (2H, t, J= 7.2 Hz), 3.83 (3H,
g), 7.11 (2H, 4, J= 6.8 Hz), 7.36 (1H, 4 J= 7.2 Hz),
7.53 (2H, 4, J= 6.8 Hz), 7.58 (1H, 4, J= 4.8 Hz), 7.62
(1H, t, J= 8 Hz), 7.77 (1H, 8), 7.99 (1H, 4, J= 7.6 Hz),
9.04 (1H, d, J= 4.8 Hz), 9.05 (iH, 8).

MS (ES) m/z = 468 (MH+)

HPLC = 98.9 %

Example 21: N-methyl-N- [3- (3-nitro-pyrazolo[l,5-a]
pyrimidin-7-yl) -phenyl] -4-methoxy-benzenesul fonamide

A mixture of 0.027 g (0.21 mmol) of 4-nitro-2H-pyrazol-3-
y_amine and 0.80 g (0.21 mmol) of N-methyl-N-[3-[3-
(dimethylamino)-1-oxo-2~-propenyl]phenyl] -~4-methoxy-

benzene-sulfonamide in 5 ml of glacial acetic acid was
refluxed for 8 hours and then the solvent was removed by
reduced pressure distillation. To the resulting residue
were added 10 ml of dichloromethane and 10 ml of
saturated sodium bicarbonate solution. The two layers
were separated, and the aqueous layer was washed with 10
ml of dichloromethane. The organic layers were washed

with 10 ml of water and dried over magnesium sulfate.
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The dichloromethane layer was evaporated to dryness to
yield an oil which, in the presence of ethyl acetate,
gave 50 mg of N-methyl-N-[3-(3-nitro-pyrazololl,5-
alpyrimidin-7-yl) -phenyl] -4 -methoxy-~benzenesulfonamide

as a yellow solid (yield 53%; m.p. 205-206°C).

'H NMR(400 MHz, DMSO-d,): & 3.15 (3H, s), 3.83 (3H, s8),
7.11 (2H, 4, J= 6.8 Hz), 7.36 (1H, 4 J= 7.2 Hz), 7.49
(2H, d, J= 6.8 Hz), 7.59 (1H, 4, J= 4.8 Hz), 7.60 (1H,
t, J= 7.8 Hz), 7.84 (1H, s), 7.96{(1H, d, J= 7.6 Hz),
9.04 (1H, 4, J= 4.4 Hz), 9.07 (1H, s).

MS (ES)} m/z = 440 (MH+)

HPLC = 97%

Example 221 N-{n-butyl)-N-[3-(3-nitro-pyrazololl,5-al
pyrimidin-7-yl) -phenyl] -4-benzenesul fonamide

A mixture of 0.103 g (0.80 mmol) of 4-nitro-2H-pyrazol-
3-ylamine and 0.31 g (0.52 mmol) of N-(n-butyl)-N-[3-[3-
(dimethylamino) -1-oxo-2-propenyl] phenyl] -
benzenesulfonamide in 5 ml of glacial acetic acid was
refluxed for 8 hours and then the solvent was removed by
reduced pressure distillation. To the resulting residue
were added 10 ml of dichloromethane and 10 ml of
saturated sodium bicarbonate solution. The two layers
were separated, and the aqueous layer was washed with 10
ml of dichloromethane. The organic layers were washed
with 10 ml of water and dried over wagnesium sulfate.
The dichloromethane layer was evaporated to dryness to
yield an oil which, in the presence of ethyl acetate,
gave 185 wmg of N-(n-butyl)-N-[3-{(3-nitro-pyrazolo[l,5-
al pyrimidin-7-yl) -phenyl] -benzenegsul fonamide as a yellow
golid (yield 51%; m.p. 159-160°C).
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‘H NMR(400 MHz, DMSO-d,}): 8 0.82 (3H, t, J= 7.2 Hz),
1.26-1.33 (4H, m), 3.57 (2H, t, J= 6.4 Hz), 7.38 (iH, 4
J= 8 Hz), 7.55 (1H, 4, J= 4.8 Hz), 7.59-7.63 (5H, m),
7.70-7.72 (1H, m), 7.75 (1H, s), 7.99 (1H, d, J= 8 Hz),
9.03 (iH, 4, J= 4.8 Hz), 9.05 (1H, s).

MS (ES) m/z = 452 (MH+)

HPLC = 100%

Example 23: N-[3-(3-nitro-pyrazoloil,5-alpyrimidin-7-
yl) -phenyl] -N- (n-propyl) -benzenesul fonamide

A mixture of 0.117 g (0.91 mmol) of 4-nitro-2H-pyrazol-
3-ylamine and 0.340 g (0.91 mmol) of N-[3-[3-
(dimethylamino) -1-oxo-2-propenyl] phenyl] -N- (n-propyl) -
benzenesulfonamide in 5 ml of glacial acetic acid was
refluxed for 8 hours and then the solvent was removed by
reduced pressure distillation. To the resulting residue
were added 10 ml of dichloromethane and 10 ml of
saturated sodium bicarbonate solution., The two layers
were separated, and the aqueous layer was washed with 10
ml of dichloromethane. The organic layers were washed
with 10 ml of water and dried over magnesium sulfate.
The dichloromethane layer was evaporated to dryness t
vield an oil which, in the presence of ethyl acetate,
gave 154 mg of N-[3-(3-nitro-pyrazolo[l,5-a] pyrimidin-
7-yl) -phenyl] -N- {(n-propyl) -benzenesul fonamide as a
yellow solid (yield 39%; m.p. 154-156°C).

'H NMR (400 MHz, DMSO-d,): § 0.84 (3H, t, J= 7.2 Hz),
1.3-1.39 (2H, m), 3.53 (2H, t, J= 6.8 Hz), 7.38 (1H, d
J= 8 Hz), 7.56 (l1H, d, J= 4.8 Hz), 7.60-7.64 (5H, m),

O —————— - ————. "
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7.71-7.74 (1H, m), 7.75 (1H, s), 8.00 (1H, 4, W= 8.4
Hz), 9.04 (1H, 4, J= 4.8 Hz), 9.06 (1H, s8).

MS (ES) m/z = 438 (MH+)

HPLC = 100%

Example 24: N-methyl-N- [3- (3-nitro-pyrazolo(l,5-al
pyrimidin-7-yl) -phenyl] -4-benzenesul fonamide

A mixture of 0.78 g (0.61 mmol) of 4-nitro-2H-pyrazol-3-
ylamine and 0.21 g (0.52 mmol) of N-methyl-N-[3-[3-
{dimethylamino) -1-oxo-2-propenyl] phenyl] -
benzenesulfonamide in 5 ml of glacial acetic acid was
refluxed for 8 hours and then the solvent was removed by
reduced pressure distillation. To the resulting residue
were added 10 ml of dichloromethane and 10 ‘ml of
saturated sodium bicarbonate solution. The two layers
were separated, and the aqueous layer was washed with 10
ml of dichloromethane. The organic layers were washed
with 10 ml of water and dried over magnesium sulfate.
The dichloromethane layer was evaporated to dryness t
yield an oil which, in the presence of ethyl acetate,
gave 108 mg of N-methyl-N-[3-(3-nitro-pyrazolo [1,5-
al pyrimidin-7-yl) -phenyl] -benzenesulfonamide as a yellow
solid (yield 43%; m.p. 177-179°C).

'H NMR (400 MHz, DMSO-d,): 8 3.19 (3H, &), 7.39 (1H, 4,
J= 8 Hz), 7.57-7.63 (6H, m), 7.71 (iH, t, J= 6.8 Hz),
7.82 (iH, 8), 7.95 (1H, 4, J= 8 Hz), 9.04 (1H, d, JT= 4.8
Hz), 9.07 (1H, 8s).

MS (E8) m/z = 409 (MH+)

HPLC = 98.2%
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Example 25: N-[3-(3-nitro-pyraz lo[l,5-a)lpyrimidin-7-
yl) -phenyl] -N- (n-propyl) -methanesulfonamide

A mixture of 0.078 g (0.61 mmol) of 4-nitro-2H-pyrazol-
3-ylamine and 0.19 g (0.61 mmol) of N-[3-[3-
(dimethylamino) -1 -oxo~2-propenyl] phenyl] -N- (n-propyl) -
methanesulfonamide in 5 ml of glacial acetic acid was
refluxed for 8 hours and then the solvent was removed by
reduced pressure distillation. To the resulting residue
were added 10 ml of dichloromethane and 10 ml of
saturated sodium bicarbonate solution. The two layers
were separated, and the aqueous layer was washed with 10
ml of dichloromethane. The organic layers were washed
with 10 ml of water and dried over magnesium sulfate.
The dichloromethane layer was evaporated to drynesas to
vield an oil which, in the presence of ethyl acetate,
gave 118 mg of N-[3-(3-nitro-pyrazolo[l,5-al pyrimidin-
7-y1l) -phenyl] -N- (n-propyl) -methanesul fonamide as a
vellow solid (yleld 53%; m.p. 165-167°C).

H NMR(400 MHz, DMSO-d,): & 0.90 (3H, t, J= 7.2 HKz),
1.42-1.47 (2H, m), 3.07 (3H, 8), 3.68 (2H, t, J= 7.2
Hz), 7.67-7.72 (2H, m), 7.75 (1H, 4, J= 4.4 Hz), 8.05-
8.08 (1H, m), 8.09 (1H, s8), 9.10 (iH, 4, J= 4.4 Hz),
9.14 (1H, s).

MS (ES) m/z = 376 (MH+)

HPLC = 98.3%

Example 26: N-(n-butyl)-N-[3-(3-nitro-pyrazolol[l,5-al
pyrimidin-7-yl) -phenyl] -methanesulfonamide

A mixture of 0.079 g (0.61 mmol) of 4-nitro-2H-pyrazol-
3-ylamine and 0.20 g {(0.61 mmol) of N-(n-butyl)-N-[3-[3-
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{dimethylamino) -1-oxo-2-propenyl] phenyl] -
methanesulfonamide in 5 ml of glaclal acetic acid was
refluxed for 8 hours and then the solvent was removed by
reduced pressure distillation. To the resulting residue
were added 10 ml of dichloromethane and 10 ml of
saturated sodium bicarbonate solution. The two layers
were separated, and the aqueous layer was washed with 10
ml of dichloromethane. The organic layers were washed
with 10 ml of water and dried over magnesium sulfate.
The dichloromethane layer was evaporated to dryness t
vyield an oll which, in the presence of ethyl acetate,
gave 135 mg of N-({n-butyl)-N-[3-(3-nitro-pyrazolo[l,5-
alpyrimidin-7-yl) -phenyl] -methanesulfonamide as a yellow
solid (yield 56%; m.p. 153-155°C).

H NMR(400 MHz, DMSO-d,): & 0.84 (3H, t, J= 6.8 Hz),
1.28-1.39 (4K, m), 3.03 (3H, s), 3.68 (2H, t, J= 6.8
Hz), 7.63-7.69 (2H, m), 7.71 (1H, d, J= 4.8 Hz), 8.01-
8.06 (1H, m), 8.07 (1H, s8), 9.07 (1H, d, J= 4.4 Hz),
9.09 (1H, =).

MS (ES) m/z = 390 (MH+)

HPLC = 95.1%

Example 27: 1-([3-({(3-nitro-pyrazololl,5-a}lpyrimidin-7-
vl) -phenyl]) -pyrrolidin-2-one

A mixture of 0.100 g {0.78 mmol) of 4-nitro-2H-pyrazol-
3-ylamine and 0.202 g (0.78 mmol) of 1-[3-(3-
dimethylamino-acryloyl) -phenyl] -pyrrolidin-2-one in 8 ml
of glacial acetic acid was refluxed for 8 hours and then
the solvent was removed by reduced pressure
distillation. To the resulting residue were added 10 ml
of dichloromethane and 10 ml of saturated sodium
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bicarb nate s luti n. The two layers were separated, and
the aqueous layer was washed with 10 ml £
dichloromethane. The organic layers were washed with 10
ml of water and dried over magnesium sulfate. The
dichloromethane layer was evaporated to drymess to yield
an oil which was chromatographied over silica gel
(eluent: dichloromethane/methanol}, giving 73 mg of 1~
[(3- (3-nitro-pyrazolo[l,5-al pyrimidin-7-yl) -phenyl] -
pyrrolidin-2-one as a yellow solid (yield 29%; mwm.p. 226-
228°C).

4 NMR(400 MHz, CDCl,): 8§ 2.21-2.25 (2H, m), 2.66 (2H,
t, J= 8 Hz), 3.94 (2H, t, J= 7.2 Hz), 7.30 (1H, 4, J=
4.4 Hz), 7.6 (1H, t, J= 8 Hz), 7.72-7.77 (2H, m), 8.47-
8.48 (1H, m), 8.82 (1H, 8), 8.97 (1H, 4, J= 4.4 Hz).

MS (ES) m/z = 324 (MH+)

HPLC = 100%

Example 28: N-[3-(3-nitro-pyrazolo[l,5-a]pyrimidin-7-yl)-
phenyl]-N- (prop-2-inyl) -methanesulfonamide

0.042 g (0.33 mmol) of 4-nitro-2H-pyrazol-3-ylamine and
0.1 g (0.33 mmol) of N-[3-[3-(dimethylamino)-l-oxo-2-
propenyl] phenyl] -N- (n-prop-2-inyl}-methane-sulfonamide
dissclved in 5 ml of glacial acetic acid were refluxed
for 8 hours and then the solvent was removed by reduced
pressure distillation. To the resulting residue were
added 4 ml of dichloromethane and 5 ml of saturated
sodium bicarbonate. The two iayers were separated, and
the aguaous layer was washed with 5 ml of
dichloromethane. The organic layers were washed with 5 ml
of water and dried over magnesium sulfate. The

dichloromethane layer was evaporated to dryness to yield
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“ Al
an oil which, in the presence of ethyl acetate, gave 62
mng of N-[3-(3-nitro-pyrazolo[l,5-a)] pyrimidin-7-yl)-

phenyl] -N-(prop-2~inyl) -methane-sulfonamide as a yellow
solid (yield 51%).

14 NMR (400 MHz, CDCli): & 2.55 (lH, t, J= 2.4 Hz), 3.11
(34, s), 4.54 (2H, s), 7.31 (1H, d, J= 4.8 H=), 7.67 (1H,
t, J= 8 Hz), 7.89-7.92 (1H, m), 7.99-8.02 (1H, m), B8.26-
8.28 (1H, m), B8.83 (1H, s), 9 (14, d, J= 4.4 Hz).

MS (BS) m/z = 372 (ME+)

HPLC = 88.5%

Example 29: N-[3-{(3-nltro-pyrazolo(l, 5-alpyrimidin-7-yl)-
phenyl)] -N- (n-propyl)-ethanesulfonamide

0.028 g (0.26 mmol) of 4-nitro-2H-pyrazol-3-ylamine and
0.07 g (0.26 mmol) of N-[3-[3-(dimethylamino)-l-oxo-2-
propenyl] phenyl]-N-{n-propyl)-ethanesulfonamide dissolved
in 5 ml of glacial acetic acid were refluxed for 8 hours
and then the solvent was removed by reduced pressure
distillation. To the resulting residue were added 4 ml of
dichloromethane and 5 ml of saturated sodium bicarbonate.
The two layers were separated, and the aqueous layer was
washed with 5 ml of dichloromethane. The organic layers
were washed with 5 ml of water and dried over magnesium
sulfate. The dichloromethane layer was evaporated to
dryness to yield an oil which, in the presence of ethyl
acetate, gave 24 mg of N-~[3-(3-nitro-pyrazolo[l,5-a]
pyrimidin-7-yl)-phenyl]-N-(propyl)-etnanesulfonamide as a
yellow solid (yield 29%).

15 ¥MR (400 MHz, CDCl3): & 0.94 (3H, t, J= 7.6 Hz), 1.42
(3H, T, J= 7.6 Hz), 1.54-1.60 (2h, m), 3.06-3.12 (2H, q,

®
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J= 7.6 Hz), 3.74 (2H, T, J= 7.6 Hz), 7.31 (1H, d, J= 4.4
Hz), 7.61-7.67 (2H, m), 7.95-7.98 (1H, m), 8.06-8.07 (1lH,
m),8.83 ( 1H, s), 8.98-8.99 (1H, d, J= 4.4 Hz).

MS (ES) m/z = 390 (MH+)

HPLC = 96.1%

Exampla 30: N-(3~(3-nitro-pyrazolo(l,S5-a]pyrimidin-7-yl)-
phenyl] -N- (ethyl) -ethanesul fonamide

0.029 g (0.23 mmol) of 4-nitro-2H-pyrazol-3-ylamine and
0.07 g (0.23 mmol) of N-[3-[3-(dimethylamino)-l-oxo-2-
propenyl]phenyl] -N- (ethyl) -ethanesulfonamide dissolved in
5 ml of glacial acetic acid were refluxed for 8 hours and
then the solvent was removed by reduced pressure
distillation. To the resulting residuve were added 4 ml of
dichloromethane and 5 ml of saturated secdium bicarbonate.
The two layers were separated, and the aqueous layer was
washed with 5 ml of dichloromethane. The organic layers
were washed with 5 ml of water and dried over magnesium
sulfate. The dichloromethane layer was evaporated to
dryness to yield an oil which, in the presence of ethyl
acetate, gave 21 mg of N-[3-(3-nitro-pyrazolo[l,5-a]
pyrimidin-7-yl)-phenyl]-N-(n-ethyl)-ethanesulfonamide as
a yellow solid (yield 25%)

4 NMR (400 MHz, CDCl3): & 1.22 (3H, t, J= 7.2 Hz), 1.4
(64, d, J= 7.2 Hz), 3.28 (1H, m), 3.86 (2H, t, J= 6.8
Ez), 7.31 (1H, 4, J= 4.4 Hz), 7.63-7.65 (2H, m), 7.94-
7.97 (1H, m), 8.06-8.08 (1H, m), 8.82 (1H, s), 8.98-8.99
(1H, d, J= 4.4 Hz).

MS (ES) m/z = 376 (MH+)

HPLC = 96.4%
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Example 31: N-[3-(3-nitro~pyrazolo[l,5-alpyrimidin-7-yl)-
phenyl]-N-(n-prop-2-inyl)-propane-2-sulfonamide

0.048 g (0.37 mmol) of 4-nitro-2H-pyrazol-3-ylamine and
0.125 g (0.37 mmol) of N-[3-[3-{dimethylamino}-1-cxo-2-
propenyl}phenyl]~N- (n-prop—-2-inyl) -propane-2-sulfonamide
dissolved in 5 ml of glacial acetic acid were refluxed
for 8 hours and then the solvent was removed by reduced
pressure distillation. To the resulting residue were
added 4 ml of dichloromethane and 5 ml of saturated
sodium bicarbonate. The two layers were separated, and
the agueous layer was washed with 5 ml of
dichloromethane. The organic layers were washed with 5 ml
of water and dried over magnesium sulfate. The
dichloromethane layer was evaporated to dryness to yleld
an oil which, in the presence of ethyl acetate, gave 37
mg of N-[{3-(3-nitro-pyrazolo[l,5-a) pyrimidin-7-yl)-
phenyl] -N- (n-prop-2~inyl)-propane-2-sulfonamide as a
yellow solid (yield 25%).

H NMR (400 MHz, CDCl3): 8 1.43 (6H, d, J= 6.4 Hz), 2.43
(14, s), 3.44-3.5 (1H, m), 4.55 (2H, s), 7.31 (lH, d, J=
4.8 Hz), 7.65 (1H, t, J= 7.6 Hz), 7.80-7.82 (1H, m), 7.99
(1#, 4, J= 7.6 Hz), 8.21 (1H, s),8.83(1H, s), 8.99 (1lH,
d, J= 4.4 Hz).

MS (ES) m/z = 400 (MH+)

HPLC = 100%

Examplea 32: N-[3-(3-nitro-pyrazololl,5-alpyrimidin-7-y1) -
phenyl]-N-methyl-ethanesulfonamide

1/0\
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0.043 g (0.34 mmol) of 4-nitro-2H-pyrazol-3-ylamine and
0.1 g (0.34 mmol) of WN-[3-[3-(dimethylamino)-l-oxo-2~
propenyl] phenyl]-N-methyl-ethanesulfonamide dissolved in
5 ml of glacial acetic acid were refluxed for B hours and
then the solvent was removed by reduced pressure
distillation. To the resulting residue were added 4 ml of
dichloromethane and 5 ml of saturated sodium bicarbonate.
The two layers were separated, and the aqueocus layer was
washed with 5 ml of dichloromethane. The organic layers
were washed with 5 ml of water and dried over magnesium
sulfate. The dichloromethane layer was evaporated to
dryness to yleld an oil which, in the presence of ethyl
acetate, gave 38 mg of N-[3-(3-nitro-pyrazole[l,5-a]
pyrimidin-7-yl) -phenyl]-N-(methyl)~ethanesulfonamide as a
yellow seolid (yield 31%).

4 NMR (400 MH=, CDCls): & 1.41 (3H, t, J= 7.2 Hz), 3.11

(?H, q, J= 7.6 Hz), 3.44 (3H, s}, 7.3 (1H, d, J= 4.4 Hz),
7.59-7.67 (2H, m), 7.88-7.92 (1H, m), 8.08-8.09 (1H, m),
8.83 (1H, s), 8.99 (1H, d, J= 4.8 Hz).

MS (ES) m/z = 362 (MH+)

HPLC = 56.1%

Example 33: N-[3-(3-nitro-pyrazolo([l,5-alpyrimidin-7-yl)-~
phenyl]-N-(n-butyl) -ethanesulfonamide

0.026 g (0.21 mmol) of 4-nitro-lH-pyrazol-3-ylamine and
0.07 g (0.21 mmol) of N-[3-[3-(dimethylamino)-l-oxo-2-
propenyl]phrenyl]-N-(n-biutyl) ~ethanesulfonamide dissoived
in 5 ml of glacial acetic acid were refluxed for 8 hours
and then the solvent was removed by reduced pressure
distillation. To the resulting residues were added 4 ml of

dichloromethane and 3 ml of saturated sodium bicarbonate.
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The two layers were separated, and the aqueous er was
washed with 5 ml of dichloromethane. The organic layers
ware washed with 5 ml of water and dried over magnesium
sulfate. The dichloromethane layer was evaporated to
dryness to yield an oil which, in the presence of ethyl
acetate, gave 34 mg of N-[3-(3-nitro-pyrazeclo[l,S5-al
pyrimidin-7-yl)-phenyl]-N-(n-butyl) -ethanesulfonamide as
a yellow solid (yield 41%).

'H NMR (400 MHz, CDCls): § 0.91 (3H, t, J= 7.2 Hz), 1.34-
1.43 (54, m), 1.49-1.52 (2H, m), 3.09 (2H, q, J= 7.2 Hz),
3.78 (2H, t, J= 7.2 Hz), 7.31 (1H, d, J=~ 4.4 Hz), 7.61-
7.67 (2H, m), 7.95-7.98 (1H, m), 8.06 (1H, s),8.23 (1H,
s), 8.99 (1H, d, J= 4.4 Hz).

MS (ES) m/z = 404 (MH+)

HPLC = 99.1%

Example 34: 7-{3-{2-isothiazolidinyl-1,l-dioxide)-
phenyl)-3-nitro-pyrazolo(l, 5-alpyrimidine

0.043 g (0.34 mmol) of 4-nitro-2H-pyrazol-3-ylamine and
0.1 g (0.34 mmol) of 3-dimethylamino-1-[3-(1,l-dloxo-
isothiazolydin-2-yl)-phenyl] -propenone dissolved in 5 ml
of glacial acetic acid were refluxed for 8 hours and then
the solvent was removed by reduced pressure distillation.
To the resulting <residue were added 4 ml of
dichloromethane and 5 ml of saturated sodium bicarbonate.
The two layers were separated, and the aqueous layer was
washed with 3 ml of dichloromethane. The organic layers
were washed with 5 ml of water and dried over magnesium
sulfate. The dichloromethane layer was evaporated to
dryness to yield an oil which, in the presence of ethyl
acetate, gave 64 mg of 7-{3-(2-isothiazolydinyl-l,1-

L%
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dioxide)-phenyl)-3-nitro-pyrazolo[l,5-alpyrimidine as a
yellow solid (yield 52%).

'H NMR (400 MHz, DMSO-dg): & 2.47-2.51 (2H, m), 3.61 (2H,
t, J= 7.2 Hz), 3.86 (2H, t, J= 6.4 Hz), 7.55 (14, d, J=
7.6 Hz), 7.67 (1H, t, J= 8 Hz), 7.7 (1H, d, J= 4.4 Hz),
7.78-7.81 (2H, m), 9.1 (1H, d, J= 4 Hz), 9.14 (1H, s).
MS (ES) m/z = 360 (MH+)

HPLC = 86.9%

Example 35: N-[3-(3-nitro-pyrazololl, 5-a)lpyrimidin-7-yl)-
phenyl] -N-methyl-propane-2-sulfonamide

0.062 g (0.48 mmol) of 4-nitro-2H-pyrazol-3-ylamine and
0.15 g (0.48 mmol) of N-[3-[3-(dimethylamino)-1l-oxo-2-
propenyl]phenyl] -N-methyl-propane-2-sulfonamide dissolved
in 5 ml of glacial acetic acid were refluxed for 8 hours
and then the solvent was removed by reduced pressure
distillation. To the resulting residue were added 4 ml of
dichloromethane and 5 ml of saturated sodium bicarbonate.
The two layers were separated, and the aqueous layer was
washed with 5 ml of dichloromethane. The organic layers
were washed with 5 ml of water and dried over magnesium
sulfate. The dichloromethane layer was evaporated to
dryness to yield an oil which, in the presence of ethyl
acetate, gave 122 mg of N-[3-{(3-nitro-pyrazolo[l,5-a]
pyrimidin-7-yl)-phenyl]-N-methyl-propane-2-sulfonamide as
a yellow solid (yield 67%)}.

4 NMR (400 MHz, CDClj): & 1.39 (6H, d, J= 7.2 Hz), 3.36-
3.341 (14, m), 3.46 (3H, s), 7.3 (1H, d, J= 4.4 Hz),
7.59-7.67 (2H, m), 7.85-7.88 (1H, m), 8.10-8.12 (1H, m),
8.82 (1H, s), 8.97-8.99 (1H, d, J= 4.4 Hz).
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MsS (ES) m/z = 376 (MH+)
HPLC = 91.6%

Example 36: N-(3-(3-nitro-pyrazolo[l,5-alpyrimidin-7-yl)-
phenyl] -N-ethyl-propane-2-sulfonamide

0.067 g (0.52 mmol) de 4-nitro-2H-pyrazol-3-ylamine and
0.17 g (0.52 mmol) of N-[3-[3-(dimethylamino)-i-oxo-2-
propenyl]phenyl] -N-ethyl-propane-2-sulfonamide dissolved
in 5 ml of glacial acetic acid were refluxed for 8 hours
and then the solvent was removed by reduced pressure
distillation. To the resulting residue were added 4 ml of
dichloromethane and 5 ml of saturated sodium bicarbonate.
The two layers were separated, and the aqueous layer was
washed with 5 ml of dichloromethane. The organic layers
were washed with 5 ml of water and dried over magnesium
sulfate. The dichloromethane layer was evaporated to
dryness to yield an o©il which, in the presence of ethyl
acetate, gave 97 mg of N-[3-{(3-nitro-pyrazolo(l,5-a]
pyrimidin-7-yl)-phenyl]-N-ethyl~-propane-2-sulfonamide as
a yellow solid (yield 47%).

4 NMR (400 MHz, CDCljy): 8 1.22 (3H, t, J= 7.2 Hz), 1.4
(6, d, J= 7.2 Hz), 3.28 (1H, m), 3.86 (2H, t, J= 6.8
Hz), 7.31 (1H, d, J= 4.4 Hz), 7.63-7.65 (2H, m), 7.94-
7.97 (1H, m), 8.06-8.08 (1H, m), 8.82 (1H, s), 8.98-8.99
(1H, d, J= 4.4 Hz).

MS (ES) m/z = 390 (MHY)

HPLC = 93.9%

Example 37: N-[3-(3-nitro-pyrazole[l, 5-a]pyrimidin-7-yl)-
phenyl] -N-(n-butyl) -propane-2-sulfonamide

)
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0.032 g (0.26 mmol) of 4-nitro-2H-pyrazol-3-ylamine and
0.09 g (0.26 mmol) of N-[3-[3-(dimethylaminoc)-l-oxo-2-
propenyl]phenyl] -N-(n-butyl) -propane-2-suifonamide
dissolved in 5 ml of glacial acetic acid were refiuxed
for 8 hours and then the solvent was removed by reduced
pressure distillation. To the resulting residue were
addad 4 ml of dichloromethane and 5 ml of saturated
sodium bicarbonate. The two layers were separated, and
the aqueous layer was washed with S ml of
dichloromethane. The organic layers were washed with 5 ml
of water and dried over magnesium sulfate. The
dichloromethane layer was evaporated to dryness to yield
an oil which, in the presence of ethyl acetate, gave 49
mg of N-[3-(3-nitro-pyrazolol[l,5-a] pyrimidin~-7-yl) -
phenyl] -N-(n-butyl) -propane-2-sulfonamide as a yellow
solid (yield 46%).

5 NMR (400 MHz, CDCl3): & 0.89(3H, t, J= 7.6 Hz), 1.36
(2, m), 1.40 (2H, d, J= 6.8 Hz), 1.51 (2H, m), 3.27 (1H,
m), 3.80 (2H, t, J= 7.6 Hz), 7.31 (1K, d, J= 4.4 Hz),
7.63-7.65 (2H, m), 7.94-7.96 (1H, m), B8.09(1H, m), 8.82
(1H, s), 8.89 (1H, d, J= 4.4 Hz).

MS (ES) m/z = 418 (MH+)

HoLC = 100%

Example 38: N-[3-(3-nitro-pyrazolofl,5-a]lpyrimidin-7-yl)-
phenyl] -N-{n-propyl) -propane-2-sulfonamide

0.064 g (0.50 mmol) of 4-nitro-2H-pyrazol-3-ylamine and
0.17 g (0.50 mmol) of N-[3~[3-(dimethylamino)-l-oxo-2-
propenyl]lphenyl] -N-(n-propyl)-propane-2-sulfonamide

dissolved in 5 ml of glacial acetic acid were refluxed

for 8 hours and then the solvent was removed by reduced
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5 %
pressure distillation. To the resulting residue were
added 4 ml of dichloromethane and 5 ml of saturated
The two layers were separated, and
with 5 ml of
dichloromethane. The organic layers were washed with 5 ml

sulfate. The

sodium bicarbonate.

the agueous layer was washed

of water and dried over

magnesium
dichloromethane layer was evaporated to dryness to yield
an ¢il which, in the presence of ethyl acetate, gave 116
mg of N-[3-(3-nitro-pyrazolo[l,5-a]
phenyl]-N- (n-propyl)-propane-2-sulfonamide as

solid (yield 57%).

pyrimidin-7-yl)-
a yellow

4 NMR (400 MHz, CDCly): & 0.93 (3H, t, J= 7.6 Hz), 1.4
(6H, d, J= 7.2 Hz), 1.53-1.58 (2H, m), 3.26-3.29 (1H, m),
3.76 (2H, t, J= 7.6 Hz)}, 7.31 (1H, d, J= 4.8 Hz), 7.63-
7.65 (2H, m), 7.94-7.96 (1H, m), 8.08-8.09 (1H, m), B8.82
(1H, s) . '

MS (ES) m/z = 404 (MH+)

HPLC = 94.5%

Example 39: 5 mg tablets

Compound of Example 1 5.0 mg
Colloldal silicon dioxide 0.6 mg
Croscarmellose sodium 12.0 mg
Talc 4.0 mg
Magnesium stearate 1.5 mg
Polysorbate 80 1.0 mg
Lactose 75.0 mg
Hydroxypropyl methylcellulose 3.0 mg
Polyethylene glycol 4G00 0.5 mg
Titanium dioxide E171 1.5 mg
Micg9crystalline cellulose g.s. to 125.0 mg

Example 40: 10 mg capsules

P RS e ——————

47?/
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Compound of Example 1 10.0 mg
Colloidal silicon dioxide 0.6 mg
Crospovidone 12.0 mg
Talc 4.0 mg
Magnesium stearate .5 mg
Lauryl sulfate sodium 1.5 mg
Lactose 77.0 g
Gelatin 28.5 mg
Titanium dioxide E171 1.5 mg
Indigotin E132 0.02 mg
Microcrystalline cellulose q.s. to 155.0 mg
Example 41: oral drops

Compound of Example 1 0.5 g

Propylene glycol 10.0 g

Glycerin 5.0 g

Saccharin sodium 0.1 g

Polysorbate 80 1.0 g

Lemon flavor 0.2 g

Ethanol 25.0 mL
Purified water gq.s. to 100.0 mL
Example 42: 2.5 mg tablets

Compound of Example 23 2.5 mg
Colloidal silicon dioxide 0.6 mg
Croscarmellose sodium 12.0 mg
Talc 4.0 mg
Magnesium stearate 1.5 mg
Polysorbate 80 1.0 mg
Lactose 75.0

.
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Hydroxypropyl methylcellulose 3.0 mg
Polyethylene glycol 4000 0.5 mg
Titanium dioxide E171 1.5 mg
Microcrystalline cellulose ¢.s8. to 125.0 mg
Example 43: 5 mg capsules

Compound of Example 28 5.0 mg
Colloidal silicon dioxide 0.6 mg
Crospovidone 12.0 mg
Talc 4.0 mg
Magnesium stearate 1.5 mg
Lauryl sulfate sodium 1.5 mg
Lactose 77.0 wmg
Gelatin 28.5 mg
Titanium dioxide E171 1.5 mg
Indigotin E132 0.02 mg
Microcrystalline cellulose g.a. to 155.0 nmg
Example 44: oral drops

Compound of Example 28 0.25 g
Propylene glycol 10.0 g
Glycerin 5.0 g
Saccharin sodium .1 g
Polysorbate 80 1.0 g
Lemon flavor 0.2 g
Ethanol 25.0 mL
Purified water g.s. to 100.0 mL
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CLAIMS

1) - A compound of formula (I):

(I)
wherein
R, is selected from the group consisting of phenyl,
pyridyl, pyrimidinyl, triazinyl, N-oxide-pyridyl,
thienyl, furyl, thiazolyl and oxazolyl, each R, being
optionally substituted with an R, group:;
R, is selected from the group consisting of alkyl (C,-C;),
cycloalkyl (C,-C,), alkenyl (C,-C,) . alkynyl (C,~-C;) ,
alkoxy(C,-C,), CF,, CN, S0,-R,, NO,, NH-R,, NR,R,, COR;, CO-
NHR,, COOR,,

£ ¥ E.R ¥k
Ry TN Re ~N 2" ~N
Re . R , “CHn  ana  “-CH

R, and R, are independently selected from the group
congisting of alkyl{C,-C;), cycloalkyl{C,-C;}, aryl and

heterocaryl;
R; is selected from the group consisting of hydrogen,
alkyl (C,-C;), alkenyl (C,-C,) . alkynyl (C,-C,) and

cycloalkyl (C,-C) ;

R, is selected from the group consisting of alkyl(C,-C),
cycloalkyl (C,-C;), alkoxy(C,-C,), NH-alkyl (C,-C,),
N(dlalkyl(C,-C.)), alkyl(C,-C¢)-0-alkyl(C,-C;), alkyl(cC,-
C.) -NH-alkyl (C,-C¢) , alkyl (C,-C,) -N(dialkyl (C,-C) ),
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phenyl, monosubstituted phenyl, furyl, thienyl,
thiazolyl and pyridyl;

R, is selected from the group consisting of hydrogen,
alkyl (C,-C;)}, cycloalkyl(C,-C;), aryl and substituted or
unsubstituted heterocaryl;

R, is selected from the group consisting of hydrogen,
alkyl (C,-C,), CF,, CN, CO-R, and S0,-R,;

R, is ws#elected from the group consisting of hydrogen,
alkyl (C,-C;), phenyl, substituted phenyl and substituted
or unsubstituted heterocaryl;

X is O, S or NR,; and

n is an integer 1, 2 or 3;

and their pharmaceutically acceptable salts.

2) - A compound according to claim 1, wherein R, is

|
'."é‘Ra
Rs

and wherein R; and R; are as described for formula (I).

3) - A compound according to claim 2, wherein R, is
selected from the group consisting of methyl, ethyl, n-
propyl, i-propyl, n-butyl, cyclopropyl and 2-propynyl;
and R, is selected from the group consisting of methyl,
ethyl, n-propyl, n-butyl, phenyl and 4-methoxy-phenyl.

4) - A compound according to claim 1, wherein R, is
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and wherein R, and R, are as deacribed for formula (I).

5) - A compound according to claim 4, wherein R; is
selected from the group consisting of methyl, ethyl, n-
propyl, i-propyl, n-butyl, cyclopropyl and 2-propynyl;
and R, is selected from the group consisting of methyl,
ethyl, n-propyl, n-butyl, phenyl and 4-methoxy-phenyl

6) - A compound according to claim 1, wherein R, is

Re

11
Ry
Rs

and whexrein R,, R, and R, are as defined for formula (I).

7) - A compound according to claim 6, wherein R, is
selected from the group consisting of methyl, ethyl, n-
propyl, i-propyl, n-butyl, cyclopropyl and 2-propynyl; R
is selected from the group consisting of methyl, ethyl,
n-propyl, n-butyl, phenyl and 4-methoxy-phenyl; and R, is
selected from the group consisting of hydrogen, methyl
and CN.

8) - A compound according to claim 1, wherein R, is

QP
N Re
Rs
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and wherein R, and R, are as defined for formula’(1}.

S) - A compound according to claim 8, wherein R, is
selected from the group consgisting of methyl, ethyl, n-
propyl, i-propyl, mn-butyl, cyclopropyl and 2-propynyl;
and R, is selected from the group consisting of methyl,
ethyl, n-propyl, i-propyl, n-butyl, phenyl and 4-
methoxy-phenyl.

10) ~ A compound according to claim 1, wherein R, is

7

L
and wherein n and R, are as de(?fﬁhd for formula (I).

11) - A compound according to claim 10, wherein n
is 1 and R, is hydrogen.

12) - A compound according to claim 1, wherein R, is
QP
N—S;;RT
LCH
(CHa)y
and wherein n and R, are as defined for formula (I).

13) - A compound according to claim 12, wherein n
is 1 and R, is hydrogen.

14) - A compound according to claim 1, wherein R, is
selected from the group consisting of phenyl, 2-
trifluoromethylphenyl, 3-trifluoromethylphenyl, 4-
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triflu romethylphenyl, furan-2-yl, thiophen-2-yl,
pyridin-2-yl, pyridin-3-yl and pyridin-4-yl.

15) - A compound according to claims 2 and 3,
wherein said compound is selected from the group
congisting of:

N-ethyl-N-[3- (3-nitro-pyrazolo[l,5-alpyrimidin-7-yl) -
phenyl] -acetamide;

N-methyl-N-[3- (3-nitro-pyrazolo[l,5-a]pyrimidin-7-yl) -
phenyl] -acetamide;

N- [3- (3-nitro-pyrazolo[l,5-a]pyrimidin-7-yl) -phenyl] -N-
(n-propyl) -acetamide;

N- (n-butyl) -N- [3- (3~-nitro-pyrazolo[l,5-a]lpyrimidin-7-
yl) -phenyl] -acetamide; and
N-[3-(3-nitro-pyrazolo[l,5-a]lpyrimidin-7-yl) -phenyl] -N-
{2-propinyl) -acetamide.

16) - A compound according tc claima 8 and 9,
wherein said compound is selected from the group
consisting of:

N-ethyl-N-[3- (3-nitro-pyrazelo[l,5-alpyrimidin-7-yl) -
phenyl] -methanesulfonamide;

N-ethyl-N- [3-(3-nitro-pyrazolo(l,5-a]lpyrimidin-7-yl) -
phenyl] -4 -methoxy-benzenesul fonamide;
N-ethyl-N-[3-({3-nitro-pyrazolo[l,5-alpyrimidin-7-yl)-
phenyl] -benzenesul fonamide;

N-methyl-N- [3- (3-nitro-pyrazolel[l,5-alpyrimidin-7-y1) -
phenyl) -methanesul fonamide;

N- (n-butyl) -N- [3- (3-nitro-pyrazolo[l,5-a]l pyrimidin-7-
v1) -phenyl] -4-methoxy-benzenesulfonamide;

N-[3- (3-nitro-pyrazolo[l,5-a] pyrimidin-7-yl) ~phenyl] -N-
{n-propyl) -4-methoxy-benzenesulfonamide;
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N-methyl-N-[3-(3-nitr -pyrazolo{l,5-alpyrimidin-7<yl) -
phenyl] -4-methoxy-benzenesulfonamide;

N-(n-butyl) -N- [3- (3-nitro~pyrazolo[l,5-a]l pyrimidin-~7-
yl) -phenyl] -4-benzenesulfonamide;

N-[3- (3-nitro-pyrazolo[l,5-alpyrimidin-7-yl) -phenyl] -N-
{(n-propyl) -benzenesulfonamide;

N-methyl-N-[3- (3-nitro-pyrazolo(l,5-alpyrimidin-7-yl) -
phenyl] -4-benzenesul fonamide;
N-[3-(3-nitro-pyrazolo(l,5-a]pyrimidin-7-yl) -phenyl] -N~
{(n-propyl) -methanesul fonamide;

N- (n-butyl) -N- [3- (3-nitro-pyrazelo[l,5-al pyrimidin-7-
yl) -phenyl] -methanesul fonamide;
N-[3=(3-nitro-pyrazolo[l,5-a]pyrimidin~-7-yl) -phenyl]~N-
(prop—-2-inyl) -methanesul fonamide;
N-[3=-(3-nitro~-pyrazolo[l,5-a]pyrimidin~7-yl)-phenyl]-N-
(n-propyl) -ethanesulfonamide;
N-[3-(3-nitro-pyrazolo[1,5-a)pyrimidin-7-yl)-phenyl]~N-
(n-ethyl)-ethanesulfonamide:;

N-[3-(3-nitro-pyrazolo[l, S5-a]lpyrimidin-7-yl) -phenyl]-N-
(n-prop-2-inyl) -propane-2-sulfonamide;
N-[3-(3-nitro-pyrazolo[l,5-alpyrimidin-7-yl)-phenyl]-N-
methyl-ethanesulfonamide;

N-[3-(3-nitro-pyrazolo(l, 5-alpyrimidin-7-yl)-phenyl] -N~
(n-butyl)-ethanesulfonamide;
N-[{3-(3-nitro-pyrazolol[l,5-alpyrimidin-7-yl)~-phenyl]-N-
methyl-propane-2-sulfonamide;

N-[3-(3-nitro-pyrazole[l, 5-a]pyrimidin-7-yl)~phenyl]-N-
ethyl-propane-2-sulfonamide;

N-[3-(3-~nitro-pyrazolo[l, 5-ajpyrimidin-7-yl)-phenyl] -N-
(n-butyl)~propane-2-sulfonamide; and
N-[3-(3-nitro-pyrazolo(l,5-a]Jpyrimidin-7-yl)-phenyl]-N-

(n-propyl)-propane-2-sulfoniamide.
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17) - A compound according to claims 10 and 11,
wherein said compound is 1-[3-(3-nitro-pyrazolo[l,5-a]
pyrimidin-7-yl) -phenyl] -pyrrolidin-2-one.

18) - A compound according to claims 12 and 13,
wherein said compound is 7-(3-(2-isothiazolydinyl-l,1-
dioxide) -phenyl)-3-nitro-pyrazolo[l,S5-a]pyrimidine.

19) - A compound according to claim 14, wherein
said compound is selected from the group consisting of:
3-nitro-7-phenyl-pyrazolo[l, 5-a] pyrimidine;
3-nitro-7-(2-trifluoromethyl -phenyl) -pyrazolo[l, 5-a]
pyrimidine;
3-nitro-7-(3-trifluoromethyl-phenyl) -pyrazolo[l,5-~-al
pyrimidine;
3-nitro-7-(4-trifluoromethyl-phenyl) -pyrazolo[1l,5-a]
pyrimidine;
7-furan-2-yl-3-nitro-pyrazolo([l,5-alpyrimidine;
3-nitro-7-thiophen-2-yl-pyrazolo[l,5-alpyrimidine;
3-nitro-7-pyridin-2-yl-pyrazolo[l,5-a] pyrimidine;
3-nitro-7-pyridin-3-yl-pyrazolo{l,5-alpyrimidine; and
3-nitro-7-pyridin-4-yl-pyrazolo[l,5-al pyrimidine;

20) - A process for preparing a compound of formula
(I) or a pharmaceutically acceptable salt thereof,
according to claim 1, comprising reacting intermediate

(II):
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wherein R, is as defined for (I) and Q is an appropriate
leaving group selected from the group consisting of
N{(dialkyl(C,-C;)), alkylthio(C,-C,) and alkoxy(C,-C,), with
4-nitro-2H-pyrazol-3-ylamine (III):

NO;
HZNY,S
HN~/

(I1I)

and altermatively, treatment of the compounds of claim
1, in the form of free base, with an acid to form a salt

thereof.

21) - A process according to claim 20, comprising
utilizing the intermediate of formula (II) where Q is
selected from the group consisting of dimethylamino,
methylthio and methoxy.

22)- A method for treating or preventing diseases
associated with GABA, receptor modulation in a mammal
which comprisea administering to said mammal an
effective amount of a compound of claim 1.

23) A method for treating or preventing diseases
associated with o,~GABA, receptor modulation in a mammal
which comprises administering to said mammal an
effective amount of a compound of claim 1.

24)- A method for treating or preventing diseases
associated with «,~-GABA, receptor modulation in a mammal
which comprigses administering to said mammal an

effective amount of a compound of claim 1.
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25) - A method for treating or preventing anxiety
in a mammal which comprises administering to said mammal
an effective amount of a compound of claim 1.

26) - A method for treating or preventing epilepsy
in a mammal which comprises administering to said mammal

an effective amount of a compound of claim 1.

27) - A method for treating or preventing sleep
disorders in a mammal which comprises administering to
said mammal an effective amount of a compound of claim

1-

28) - A method for treating or preventing insomnia
in a mammal which comprises administering to said mammal
an effective amount of a compound of claim 1.

29) - A method for inducing sedation-hypnosis in a
mammal which comprises administering to said mammal an

effective amount of a compound of claim 1.

30) - A method for inducing anesthesia in a mammal
which comprises administering to said wmammal an

effective amount of a compound of claim 1.

31) - A method for modulating the necessary time to
induce sleep and its duration in a mammal which
comprises administering to said mammal an effective

amount of a compound of claim 1.
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32) - A method for inducing muscle relaxation in a
mammal which comprises administering to said mammal an
effective amount of a compound of cla:i:m 1.

33) - A composition comprising a compound of claim

1 in association with a therapeutically inert carrier.

34) ~ The use of a compound of claim 1 for
preparing a medicament for treating or preventing

diseases associated with GABA, receptor modulatiomn.

35) - The use of clalm 33 wherein the diseases are

associated with a,-GABA, or o,-GABA, receptor modulation.

36) - The use of a compound of claim 1 for
preparing a medicament for treating or preventing
anxiety, epilepay, sleep disorders, insommnia, for
inducing sedation-hypnosis, anesthesia or muscle
relaxation or for modulating the necessa.ry time to
include sleep and its duration.

/5%
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3-NITRO-PIRAZOLO[1,5-a] PIRIMIDINAS 7-8USTITUIDAS

Sector Téecnico

Esta invencién se encuadra en el sector técnico de agentes

con afinidad sobre el receptor GABA,, mis concretamente en

-el relativo a las pirazolo[l,5-alpirimidinas.

Antecedentes de la ilnvencién

El receptor GABA-A (4cido gama-aminobutirico,) es una
proteina de estructura pentamérica que forma wun canal
iénico de membrana. Estd implicado en la regulacibén de la
eedacién, la ansiedad, la tensién muscular, la actividad
epileptogénica y las funcionas de la memoria.. Estas

accionas sBe deben a subunidades definidas de dicho

receptor, principalmente la al y la a2.

La sedacién es modulada por la subunidad al. Asi, la
accién sedante e hipnética del Zolpidem es mediada por los

receptores al in vivo, por los que tiene gran afinidad.

Anidlogamente, la accién hipnética del Zaleplén estd

mediada también por los receptores al.

La accién ansiolitica del Diazepam estid mediada por el

aumento de la transmisién GABAérgica en una poblacidén de
neuronas gque expresan a los receptores a2, Esto indica que

los receptores a2 son dianas altamente especificas para el

tratamiento de la ansiedad.

5



10

15

20

25

30

La relajacién muscular en el Diazepam esti mediada

principalmente por los receptores a2, dado que est s
receptores exhiben una expresién altamente especifica en

la médula espinal.

El efecto anticonvulsivo del Diazepam se debe parcialmente

a los receptores al. En el Diazepam, compueéto que

disminuye la memoria, la amnesia anterbfgrada estd mediada

por los receptores al.

El receptor GABA-A y sus subunidades al y a2 han sido
revisados ampliamente por H. MOhler et al.(J. Pharmacol.
Exp. Ther., 300, 2-8, 2002); H. M8hler et al. (Curr. Opin.
Pharmacol., 1, 22-25, 2001); U. Rudolph et al.(Nature,
401, 796-800, 1999); y D. J. Nutt et al. (Br. J.
Peychiatry, 179, 390-396, 2001).

El Diazepam y otras benzodiazepinas clisicas 8se usan
ampliamente como ansioliticos, hipnéticos, anticonvulsivos
Y relajantes musculares, con efectos secundarios que
incluyen la amnesia anterégrada, la disminucién de 1la
actividad motora y la potenciacién de los efectos del

etanol.

En este contexto, los compuestos de la presente invencién

gson ligandos de las subunidades al y a2 del receptor GABA-
A con aplicaciétn clinica en las alteraciones del sueiio,
preferentemente el insomnio, en la ansiedad y en 1la

epilepsia.
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El insomnio es una enfermedad altamente prevalente. En su
forma crbnica afecta a un 10% de la poblacibén, alcanzando
un 30% cuando ademis se contabiliza el insomnio
transitorio. Se considera insomnio 1la dificultad en
quedarse dormido o en mantener el suefio, asociindose con
importantes efectos al dia siquiente como cansancio, falta
de energia, baja concentracién e irritabilidad. El impacto
pocial y sanitario de esta dolencia es importante con

evidentes repercusiones socioceconSmicas.

Los tratamientos farmacol6gicos utilizados fueron en
primer lugar los barbitGricos y el hidrato de cloral,
presentando numerosos efectos adversos reconocidos
(toxicidad por sobredosis, induccién metabdlica,
dependencia y tolerancia elevadas) ademé&s de afectar 1la
arquitectura del suefio disminuyendo sobre todo la duracién
y el nGmero de episodios de suefic REM, Posteriormente, las
benzodiazepinas supusieron un importante avance
terapéutico, con menor toxicidad  pero siquieron
presentando problemas graves de dependencia, relajacidn
muscular, amnesia y fendmenos de rebote del insomnio al

retirar la medicacién.

La (Gltima aproximacién terapéutica reconocida ha sido 1la
introduccién de los compuestos hipnéticos no-
benzodiazepinicos como las pirrolo[3,4-blpirazinas
(Zopiclona), las imidazo[l,2-alpiridinas (Zolpidem) y por
altimo las pirazolo[l,5-a]pirimidinas (Zaleplén) .
Posteriormente, han entrado en desarrollo dos nuevas

pirazolo[l,5-alpirimidinas, el Indiplén y el Ocinaplén,
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este Gltimo con acci6n mis bien ansioclitica. Todos estos
compuestos presentan una répida induccién del sueflo,
tienen menores efectos al dia después, menor potencial de
abuso y menor fenémeno de rebote que las benzodiazepinas.
El mecanismo de accién de estos compuestos es la
activacién alostérica del receptor GABA-A mediante su
unién al sitio de uniém de las benzodiazepinas (C. F. P.
George, The Lancet, 358, 1623-1626, 2001). En tanto que
las benzodiazepinas son ligandos inespecificos en el sitio

de unién del receptor GABA-A, Zolpidem y Zaleplén

muestran una mayor Bselectividad por la subunidad al. A
pesar de ello siguen afectando la arquitectura del suefio y

en tratamientos prolongados pueden inducir dependencia.

En los documentos de patente US 4.626.538, US 6.399.621 y
EP 129.847 se proponen pirazolo[l,5-alpirimidinas
hipnSticas. Estas patentes corresponden al Zaleplén, al
Indiplén y al Ocinaplén respectivamente.

La investigacitn de nueves compuestos activos para el
tratamiento del insomnio zresponde a una necesidad
sanitaria primordial porque inclusc 1los hipnéticos de
reciente introduccién en terapéutica siguen afectando la
arquitectura del suefio y en tratamientos prolongados

pueden inducir dependencia.

Es por tanto deseable la obtencién de nuevos hipnéticos

con menor riesgo de efectos secundarios.

Para ello, la presente invencifin se centra en nuevas 3-

nitro-pirazolo[l,5-alpirimidinas 7-pustituidas activas



10

15

20

25

5 [)\<

frente al receptor GABA-A y en concreto frente! a las

subunidades al y a2 de dicho receptor. Como consecuencia,
los compuestos de la presente invencién son Gtiles para el

tratamiento y la prevencién de todas aquellas enfermedades

mediadas por las subunidades ol y a2 del receptor GABA-A.
Son ejemplos no limitativos de dichas enfermedades, las
alteraciones del suefio, preferentemente el insomnio, 1la
ansiedad y la epilepsia. Son ejemplos no limitativos de
las indicaciones propias de los compuestos de la presente
invencién todas aquellas enfermedades o situaciones en que
se necesite una induccién del suefio, tales como el
insomnio o la anestesia, de la sedacién o de la relajacién

muscular.
Descripcién detallada de la invencién

La presente invencién se refiere a las nuevas 3-nitro-
pirazolol[l,5-alpirimidinas 7-sustituidas de férmula

general (I):

(I)
donde
R, Be Belecciona entre fenil, piridil, pirimidinil,
triazinil, N-6xido-piridil, tienil, furanil, tiazolil vy
oxazolil, estando cada R, opcionalmente sustituido con un

grupo R;;
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R, se selecciona entre alquil(C,-C;), cicloalquil(C,-C,),
alquenil (C,-C;}), alquinil(C,-C,)}, alcoxi(C,-C,)}, CF,, CN, SO,-
R,, NO,, NH-R,, NR,R,, COR,, CO-NHR;, COOR,,

X Q.0 0 Q0
1] \Y/ n Y
R R
\INIC\RG \IleiRe -.,__Nlcy 7 \__le/ 7
R , Rs , “CH y  “CHx

R, Y R, se seleccionan independientemente entre alquil(C,-
Cs) . cicloalquil (C,-C;), aril y heteroaril;

R, se selecciona entre hidrégeno, alquil (C,-C,),
alquenil (C,-C;), alquinil(C,-C;) y cicloalquil (C,-C);

R, Be Belecciona entre alquil(C,-C;), cicloalquil(C,-C;),
alcoxi (C,-C,) , NH-alquil(C,-C,), N(dialquil(C,-C,)),
alquil (C,-C,) -0-alquil (C,-C;), alquil(C,-C;)-NH-alquil (C,-C,),
alquil(C,-C,) -N(dialquil (C,-C;) ), fenil, fenil
monosustituido, furanil, tienil, tiazolil y piridil;

R, se selecciona entre hidrégeno, alquil(c,-C;),
cicloalquil {C,-C,), aril y heteroaril sustituido o no;

R, se selecciona entre hidrb6geno, alquil({(C,-C;), CF,, CN,
CO-R, y SO,-R,;

R, se selecciona entre hidrSgeno, alquil(C,-C;), fenil,
fenil sustituido y heterocaril sustituido o no;

Xes O, SOoNR,; ¥

n es un entero de 1 a 3 inclusive;

y Bus sales farmacéuticamente aceptables.

En concreto, la presente invenci6n se refiere a las nuevas
pirazolo[l,5-alpirimidinas de formula (I) donde R, es (i),

(ii), (iii), (iv):
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® (ii}

lejn" N’%’g’
e “(cHan

ili) (iv) ;
fenil, 2-trifluorometilfenil, 3-trifluorometilfenil, 4-
trifluorometilfenil, furan-2-il, tiofen-2-il, piridin-2-

il, piridin-3-il y piridin-4-il.

Mis concretamente, en (i) y (ii) R; se selecciona entre
metil, etil, n-propil, i-propil, n-butil, ciclopropil y 2-
propinil; y R; se seleccionada entre metil, etil, n-propil,
i-propil, n-butil, fenil y 4-metoxy-fenil;

en (iii) y (iv) R, es hidrSgeno y n ea 1; cuando X es NR,,

R, se selecciona de hidrbSgeno, metil y CN.

El término sales farmacéuticamente aceptables, segiin se
utiliza aqui, incluye cualquier sal tanto con &cidos
inorgdnicos como orgdnicos, tales como el bromhidrico, el
clorhidrico, el fosférico, el nitrico, el sulfiGrico, el
acético, el adipico, el aspirtico, el bencenosulfénico, el
benzoico, el citrico, el etansulfénico, el £6rmico, el
fumArico, el glutémico, el lactico, el maleico, el mdlico,
el maldnico, el mandélico, el metansulfénico, el 1,5-

naftalendisulfénico, el oxdlico, el pivalico, el
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propibnico, el p-toluensulfénico, el succinico, el

tartdrico y similares

Los compuesto preferidos de 1la presente invencibén se
muestran a continuacién:
N-etil-N-[3-(3-nitro-pirazolo[l,5-alpirimidin-7-il)-
fenil] -acetamida;
N-metil-N-[3-(3-nitro-pirazolo[l,5-alpirimidin-7-il) -
fenil] -acetamida;
N-[3-(3-nitro-pirazolo[l,S-alpirimidin-7-il) -fenil] -N- (n-
propil) -acetamida;

N- (n-butil) -N- [3- (3-nitro-pirazole[l,5-a]pirimidin-7-il) -
fenil] -acetamida;
N-[3-(3-nitro-pirazolo[l,5-alpirimidin-7-il) -fenil] -N-(2-
propinil) -acetamida;
3-nitro-7-fenil-pirazolo[l,5-alpirimidina;
3-nitro-7-(2-trifluorometil-fenil) -pirazoloil,5-a]
pirimidina;

3-nitro-7-(3-trifluorometil-fenil) -pirazolo[l,5-a]
pirimidina;
3-nitro-7-(4~-trifluorometil-fenil)-pirazolo[1,5-a]
pirimidina;
7-furan-2-il-3-nitro-pirazolo[l,5-alpirimidina;
3-nitro-7-tiofen-2-il-pirazolo[l,5-alpirimidina;
3-nitro-7-piridin-2-il-pirazolo([l,5-alpirimidina;
3-nitro-7-piridin-3-il-pirazoloil,5-alpirimidina;
3-nitro-7-piridin-4-il-pirazolo([l,5-alpirimidina;
N-etil-N-[3- (3-nitro-pirazolo(l,5-alpirimidin-7-il) -
fenil] -metansulfonamida;
N-etil-N-[3-(3-nitro-pirazolo[l,5-alpirimidin-7-il)-

fenil] -4-met xi-bencenosulfonamida;
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N-etil-N-[3-(3-nitro-pirazolo[l,5-a)pirimidin-7-il) -
fenil) -bencenosulfonamida;
N-metil-N-[3-(3-nitro-pirazolo[l,5-a]lpirimidin-7-il}-
fenil] -metansulfonamida;

N- (n-butil) -N- [3- (3-nitro-pirazolo(1l,5-alpirimidin-7-il) -
fenil] -4-metoxi-bencenosul fonamida;
N-[3-(3-nitro-pirazolo[l,S5-alpirimidin-7-il)-£fenil] -N- (n-
propil) -4 -metoxi-bencencgulfonamida;
N-metil-N-[3-(3-nitro-pirazolo[l,5-a]lpirimidin-7-il) -
fenil] -4-metoxi-bencenosulfonamida;

N- (n-butil) -N-[3-(3-nitro-pirazolo[l,5-a]lpirimidin-7-il)-
fenil] -4-bencenosul fonamida;
N-[3-(3-nitro-pirazolo[l,5-alpirimidin-7-il}-fenil}] -N- (ni-
propil) -bencencsul fonamida;
N-metil-N-[3-(3-nitro-pirazolo[l,5-a]lpirimidin-7-1il)-
fenil] -4-bencenosulfonamida;c
N-[3-(3-nitro-pirazolo[l,5-alpirimidin-7-il)-fenil] -N- (n-
propil) -metansulfonamida;

N- (n-butil)-N-[3-(3-nitro-pirazolo([l,5-alpirimidin-7-il) -
fenil] -metansulfonamida;
1-[3-(3-nitro-pirazolo[l,5-alpirimidin-7-il)-£fenil] -
pirrolidin-2-ona;
N-[3-(3-nitro-pirazolo[l,5-alpirimidin-7-il)-fenil]-N-
{(prop-2-inil)-metansulfonamide;
N-[3-(3-nitro-pyrazolo[l,5-a]lpyrimidin-7-il)-fenil]-N-{n-
propil)-etansulfonamida;
N-[3-{(3-nitro-pirazolo[l,5-alpirimidin-7-il)-fenil]-N~(n-
etil)-etansulfonamida;
N-[3-(3-nitro-pyrazolo[l,5-alpyrimidin-7-il)-fenil]-N-(n-

prop-2-inil)-propan-2-sulfonamida;
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N-{3-(3-nitro-pirazolo[l,5-alpirimidin-7-il)~-fenil]-N-
metil-etansulfonamida;
N-[3=-(3-nitro-pirazole[l,5-alpirimidin-7-il)-fenil]-N-(n-
butil)-etansulfonamida;
7-({3-(2-isotiazolidinil-1,1-dioxido)-fenil)-3-nitro-
pirazolo[l,5-alpirimidina;
N-[3-(3-nitro-pirazolo[l,5-a]lpirimidin-7-il)-fenil]-N-
metil-propan-2-sulfonamida;
N-[3-(3-nitro-pirazolo[l,S-alpirimidin-7-il)-fenil]-N-etil-
propan-2-sulfonamida;
N-[3-(3-nitro-pirazolo[l,5-a]lpirimidin~-7-il)-fenil] -N-{(n-
butil)-propan-2-sulfonamida; y
N-[3-(3-nitro-pirazolo[l,5-alpirimidin-7-il)-fenil]-N-(n-

propil)-propan-2-sulfonamida.

Otro aspecto de esta invencién es proporcionar un
procedimiento para la obtencién de los compuestos de

férmula (I) y de sus sales farmac&uticamente aceptables.

Otro aspecto de esta invencién se refiere al uso de un
compuesto de f6Srmula (I) o de sus sales farmacéuticamente
aceptables para tratar o prevenir las enfermedades
relacionadas con la modulacién del receptor GABA-A en un
mamifero que comprende administrar a dicho mamiferc una

cantidad eficaz de dicho compuesto.

Otro aspecto de esta invencién se refiere al uso de un
compuesto de f&rmula (I) o de sus sales farmacéuticamente

aceptables para tratar o prevenir las enfermedades

relacionadas con la modulacién de la subunidad al del
receptor GABA-A en un mamifero que comprende administrar a

dicho mamifero una cantidad eficaz de dicho compuesto.
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Otro aspecto de esta invenciém se refiere al uso de un
compuesto de férmula (I) o de sus sales farmacéuticamente

aceptables para tratar o prevenir las enfermedades

relacionadas con la modulacién de la subunidad a2 del
receptor GABA-A en un mamifero que comprende administrar a

dicho mamifero una cantidad eficaz de dicho compuesto.

Otro aspecto de esta invencién se refiere al usoc de un
compuesto de f6rmula (I) o de sus pales farmacéuticamente
aceptables para el tratamiento o 1la prevencién de 1la
ansiedad en un mamifero que comprende administrar a dicho

mamifero una cantidad eficaz de dicho compuesto.

Otro aspecto de esta invencién se refiere al uso de un
compuesto de f6rmula (I) o de sus sales farmacéuticamente
aceptables para el tratamiento o la prevencién de 1la
epilepsia en un mamifero que comprende administrar a dicho

mamifero una cantidad eficaz de dicho compuesto.

Otro aspecto de esta invencién se refiere al uso de un
compuesto de férmula (I) o de sus sales farmacéuticamente
aceptables para el tratamiento o la prevencién de 1las
alteraciones del suefio en un mamifero que comprende
administrar a dicho mamifero una cantidad eficaz de dicho

compuesto.

Otro aspecto de esta invencién se refiere al uso de un
compuesto de férmula (I) o de sus sales farmacéuticamente

aceptables para el tratamiento o 1la prevencién del

wo
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insomni en un mamifero que comprende administrar a dicho

mamifero una cantidad eficaz de dicho compuesto.

Otro aspecto de esta invencién se refiere al uso de un
compuesto de férmula (I) o de sus sales farmacéuticamente
aceptables para la induccién de sedaci6n-hipnosis en un
mamifero que comprende administrar a dicho mamifero una

cantidad eficaz de dicho compuesto.

Otro aspecto de esta invencién se refiere al uso de un
compuesto de f6rmula (I) o de sus sales farmacéuticamente
aceptables para la induccién de anestesia en un mamifer
que comprende administrar a dicho mamifero una cantidad

eficaz de dicho compuesto.

Otro aspecto de esta invencifin se refiere al uso de un
compuesto de férmula (I) o de sus sales farmacéuticamente
aceptables para modular el tiempo necesario para inducir
el suefio y su duracién en un mamifero que comprende

administrar a dicho mamifero una cantidad eficaz de dicho

compuesto.

Otro aspecto de esta invencién se refiere al uso de un
compuesto de fé6rmula (I) o de sus sales farmacéuticamente
aceptables para la induccién de relajacién muscular en un
mamifero que comprende administrar a dicho mamifero una
cantidad eficaz de dicho compuesto.

Otro aspecto de esta invencién es proporcionar una
composicién farmacéutica que comprende un compuesto de
f6rmula (I) o de sus sales farmacéuticamente aceptables en

asociacién con excipientes terapéuticamente inertes.
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Los compuestos de f6rmula general (I) pueden prepararse

segn la reaccibén del Esquema 1.

Q NO;
| a2 N=
O + 2 ,/ . E\rN__ /
Rq HN~y R,
(n () ()
Esquema 1

donde R, tiene los valores indicados anteriormente y Q es
un grupo saliente adecuado como dimetilamino, metiltio o
metoxi. La reaccién entre la 4-nitro-2H-pirazol-3-ilamina
(III) y la 1l-(aril) o (heterocaril)-2-propen-l-ona {1II)
adecuadamente sustituida se lleva a cabo en un disolvente
prético o aprbético polar inerte tal como &cido acético
glacial, etanol, metanol, dimetilformamida o
dimetilsulféxido a temperaturas comprendidas entre 50° y
130°C. El1 tiempo de reacci6bn es de varias horas,
trangcurridas las cuales se elimina el disolvente y se
reparte el residuo obtenido entre una disolucibén acuosa de
bicarbonato s86dico y diclorometano. El crudo resultante de
evaporar a sequedad la fase orgdnica puede purificarse por
uno de los siguientes métodos: a) Cromatografia sobre
silica gel utilizando acetato de etilo o
diclorometano/metancl como eluyente; b) Cristalizacién en
un disolvente adecuado (por ejemplo, acetato de etilo,
etanol, metanol, etc).

El intermedio de f6rmula (II) cuando Q es dimetilamino

puede obtenerse por reaccién entre 1la correspondiente
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acetofenona y el dimetil acetal de la N,N-dimetilformamida
o el reactivo de Bredereck (tert-butoxibis(dimetilamino)
metano) segn deacriben J.M. Domagala et al {J.
Heterocyclic Chem., 26(4), 1147-58, 1989); y K. Sawada et
al {Chem. Pharm. Bull., 49(7), 799-813, 2001).
Egpecificamente, cuando R, corresponde a un grupo arilo
sustituido, la secuencia de reacciones para obtener el
intermedio de férmula (II) se muestra en el Esquema 2,
teniendo los grupos R, y R, los significados indicados

anteriormente.

E )
—_— X —_— X
. N-CRq N-C-Re

‘E ] Oy N
E NH-8Ox-Rg -SOx-Ry N-S0Rg
R
\ Ho ’33 {CHahn |

o’

I—Z
]

[
o

[

.
—_— Qe — Q.0
N‘?RT N- SRy
(o) L( Hah ng'lz)n
Esquema 2

El intermedio 4-nitro-2H-pirazol-3-ilamina (III) se

obtiene seglin describen M. E. C. Biffin et al. (J. Chem.
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Soc. (C) 2159-2162, 1968); M. E. C. Biffin et al. (Aust.
J. Chem. 26, 1041-1047, 1967); y M. E. C. Biffin et al.
(Tetrahedron Lett., 21, 2029-2031, 1967), sigquiendo 1la

secuencia de reacciones del Esquema 3.

I OCHg OCH
O:N l =2 )N MeONa O2N f )N HaN—NH; Osz\\.N
o N 7 L/

¢~ N HaNHN" N

NO;,
N QCHs NH-NH, HzN
0z \(j‘*n HaN—NH;z oN A, HaN—NH, =
—— — ———— -
N [ J N
N qm
Esquema 3

A partir de 1los compuestos de fédrmula general (I) es
posible la obtencién de sus sales farmacéuticamente
aceptables por tratamiento con los dcidos

correspondientes.

Los solicitantes han descubierto que los compuestos de la

presente invencién presentan una relevante afinidad por

las subunidades al y a2 del receptor GABA-A, segln se
demuestra en las Tablas 1 y 2. Estos resultados in vitro
se han corroborado en las pruebas de sedacién-hipnosis in

vivo, cuyos resultados se recogen en la Tabla 3.

De acuerdo con 1los resultados obtenidos, ciertos
compuestos de la presente invencién manifiestan
sorprendentemente unas actividades farmacolb6gicas tanto in

vitro como in vivo andlogas O superiores a los compuestos

\
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del estado de la técnica. Todos estos resultados apoyan su

usc en todas aquellas enfermedades o situaciones moduladas

por las subunidades al y a2 del receptor GABA-A en las que
se necesite wuna induccién del suefio, tales como el
insomnio o la anestesia, una induccién de la sedacién o

una induccién de la relajacifn muscular.

La determinacién de las actividades farmacolégicas de los
compuestos de la presente invencién se ha efectuado de la

manera siquiente.

(a) Ensayos de unién a ligando. Determinacién de la
afinidad de las compuestos por las subunidades al y

a2 del receptor GABA-A.
Se wutilizaron ratas macho Sprague-Dawley de peso
comprendido entre 200-250 g en el momento del experimento.
Tras decapitacién del animal, el cerebelo (tejido que

contiene mayoritariamente la subunidad al del receptor del

GABA-A) Yy la médula espinal (tejido que contiene

mayoritariamente la subunidad a2 del receptor del GABA-A)
fueron extraidos. La preparacién de las membranas se
realizé segln el método descrito por J. Lameh et al. (Prog.
Neuro-Psychopharmacol.Biol.Psychiatry, 24, 979-991, 2000).
Los tejidos, una vez pesados, se suspendieron en tampén
tris-HCl 50 mM pH 7.7 en una relacién 1:40 (P/V) y fueron
homogeneizados. A continuacién, se centrifugaron a 20000 g
durante 10 min a 7°C. El pellet obtenido se resuspendi$ en
las mismas condiciones, centrifugdndose otra vez. El
pellet final obtenidc se resuspendis en el minimc volumen

Yy se guardS durante la noche congelado a -80°C. Al dia
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siguiente, se repitié el proceso hasta resuspenderse el
pellet final en una relacibén 1:10 (P/V).

Para estudiar la afinidad de los compuestos se realizarcn
ensayos de competicién wutilizando como 1ligando marcado
flumazenilo. Los ensayos se realizaron seglin los métodos
descritos por S. Arbilla et al. (Eur. J. Pharmacol., 130,
257-263, 1986); e Y. Wu et al. (Eur. J. Pharmacol., 278,
125-132, 1995). Se incubaron las membranas gque contienen
los receptores objetos de estudio, el flumazenilo marcado
radiactivamente a una concentracidén final de 1 nM, Yy
concentraciones crecientes de 1la entidad quimica a
estudiar, en un volumen total de 500 ul en tampém de
ensayo Tris-HCl 50 mM pH 7.4. En paralelo, se incubaron
las membranas f{nicamente con el flumazenilo marcado
(totales, 100% unién) y en presencia de una concentracién
elevada de £flumazenilo sin marcar (inespecifico,
estimacién del % de unién inespecifica del ligando
marcado). Las reacciones se iniciaron al afiladir el ligando
marcado y 8e incubaron durante 60 minutos a una
temperatura de 0°C. Al finalizar el periodo de incubacién,
los tubos se filtraron utilizando un “harvester” Brandel
modelo M-48R, y se lavaron tres veces con tampén de ensayo
frio. El1 “harvester” contiene un filtro GF/B en el cual
quedan retenidas las membranas con los receptores y el
ligando marcado que se ha unido a éstos. Los filtros son
retirados y se dejan secar. Una vez secos, se cortan, se
introducen en viales y se les afilade liquido de centelleo
dejéndose durante toda la noche en agitacién hasta el dia
siguiente que se pondrdn a contar. Para el contaje se

utilizé una contador de centelleo Packard modelo Tricarb.
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Para el anilisis de los resultados se calculd el % de
unién especifica para cada concentracién del compuesto a
estudiar seqgln:

% unién especifica = (X-I/T-I) * 100
donde,
X: cantidad de ligando unido para cada concentracién del
compuesto.
T: totales, cantidad mixima unida del ligando marcado.
I: inespecifico, cantidad de ligando marcado unido de
forma inespecifica, independiente del receptor de estudio.
Cada concentracidén de compuesto se ensay6 por duplicado y
con el valor medio Be obtuvieron los valores
experimentales de % de unién especifica representindose
frente a la concentraciénm de compuesto. Los valores asi
obtenidos se ajustaron a una ecuaciém para ensayos de
competicién (SigmaPlot, SPSS Inc.) calculéndose el valor
de la CI,, (concentraci6n del compuesto que inhibe el 50%
de la unidn especifica). A partir de los valores de CI,, se
calcularon las K; (constantes de inhibicifn) segiin 1la
f6rmula de Cheng-Prusoff (Y. Cheng y W. H. Prus ff,
Biochem. Pharmacol., 22(23), 3099-3108, 1973). Los
resultados de estas pruebas se detallan en las Tablas 1 y
2.

Tabla 1. Afinidad por la subunidad a, del receptor GABA,

Compuesto K, (nM)
Ejemplo 1 88.6
Ejemplo 2 96.8
Ejemplo 3 110.0
Ejemplo 5 38.6
Ejemplo 8 623.0
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Ejemplo 15 11.1
Ejemplo 18 28.3
Ejemplo 25 101.7
Ejemplo 28 11.7
Ejemplo 31 48.5
Ejemplo 32 31.0
Ejemplo 34 165.2
Ejemplo 35 41.2
Zaleplon 198.9

Tabla 2. Afinidad por la subunidad a, del receptor GABA,

Compuesto K, (nM)
Ejemplo 1 499.6
Ejemplo 2 711.4
Ejemplo 3 680.4
Ejemplo 5 111.8
Ejemplo 15 295.8
Ejemplo 18 988.7
Ejemplo 25 764.1
Zaleplon 1302.5
Compuesto | % Inhibicidn 10 °M| % Inhibicidén 10 'M
Ejemplo 28 96.4 29.0
Ejemplo 31 81.3 4.2
Ejemplo 32 89.0 21.0
Ejemplo 34 86.9 4.3
Ejemplo 35 91.5 18.9
Zaleplon 78.4 -—-

(b) Determinacién de la actividad predictiva de sedacidn-
hipnosis in vivo.

Los efectos in vivo de estos compuestos fueron evaluados

mediante una prueba predictiva de sedacién-hipnosis en

rat6n (D. J. Sanger et al., Eur. J. Pharmacol., 313, 35-

42, 1996; y G. Griebel et al., Psychopharmacology, 146,

205-213, 1999).
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Se utilizaron grupos de 5 a 8 rat nes macho CD1 de 22 a 26
g de peso en el momento de la prueba. Los compuestos se
administraron, en suspensién en agar al 0.25% con una gota
de Tween 80, por via intraperitoneal en dosis fGnicas
equimoleculares y a un volumen de administracién de 10
ml/Kg. Los animales control recibieron s&lo vehiculo. Se
cuantificé, mediante un Actisystem DAS16 (Panlab SL), el
desplazamiento (nGmero de contajes) realizado por los
animales durante 30 min, en intervalos de 5 min, tras la
administracién de los compuestos. Se calculd el porcentaje
de inhibicién del desplazamiento de los animales tratados
respecto a los animales control despreciando los primeros
5 min. Los resultados de esta prueba se detallan en 1la
Tabla 3.

Table 3. Determinacién de la sedacién-hipnosis en ratén

% Inhibicidn
Compuesto Actividad Motora
[Ejemplo 1 77.25
Ejemplo 2 77.25
Ejemplo 3 61.68
Ejemplo 5 79.06
Ejemplo 8 69.08
Ejemplo 18 68.55
Ejemplo 25 61.06
Ejemplo 28 94.19
Ejemplo 31 94.31
Ejemplo 32 91.57
Ejemplo 34 64.23
Ejemplo 35 91.21
Zaleplon 47.17

Los siguientes ejemplos ilustran, pero no 1limitan, el

ambito de la presente invencién.
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Ejemplo 1: N-etil-N-[3-(3-nitro-pirazolo[l,5-alpirimidin-

7-1il1) -fenil] -~acetamida

0.52 g (4.06 mmoles) de 4-nitro-2H-pirazol-3-ilamina vy
1.057 g (4.06 mmoles) de N-[3-[3-(dimetilamino)-1l-oxo-2-
propenil] fenil] -N-etil-acetamida disueltos en 40 ml de
dcido acético glacial se mantienen a reflujo durante 8
horas. Transcurrido este tiempo, el disolvente se elimina
por destilacién a presiémn reducida y sobre el residuo
resultante se afiaden 40 ml de diclorometano y 20 ml de
disolucidn saturada de bicarbonato sédico. Separadas las
doa fases, 8e lava la fase acuosa con 15 ml de
diclorometano. Las fases orginicas reunidas se lavan con
20 ml de agua y se secan en presencia de sulfato de
magnesio. La fase de diclorometano, evaporada a segquedad
conduce a un aceite que en presencia de acetato de etilo
da un s6lido de una coloracién amarillenta que pesa 225 mg
(R= 17%) correspondiente a la N-etil-N-([3-(3-nitro-
pirazolo[l,5-alpirimidin-7-il) -fenil] -acetamida., m.p.

176°-178°C

'H NMR(400 MHz, CDCl,): & 1.17 (3H, t, J= 6.8 Hz), 1.94
(34, s), 3.82 (2H, q, J= 6.8 Hz), 7.31 (1H, d, J= 4.4 Hz),
7.47(1H, &, J= 7.6 Hz), 7.69 (1H, t, J= 7.6 Hz), 7.91
(1H, 8), 7.96 (1H, d, J= 7.6 Hz), 8.82 (1H, s), 9.01 (1H,
d, J= 4.4 Hz).

HPLC = 96.5%

Ejemplo 2: N-metil-N-[3-(3-nitro-pirazolol[l,5-

alpirimidin-7-il) -fenil) -acetamida

&
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0.074 g (0.58 mmoles) de 4-nitro-2H-pirazol-3-ilamina y
0.160 g (0.58 mmoles) de N-[3-[3-(dimetilamino)-1l-oxo-2-
propenil] fenil] -N-metil-acetamida disueltos en 15 ml de
dcido acético glacial se mantienen a reflujo durante 8
horas. Transcurrido este tiempo, el disolvente se elimina
por destilacidn a presién reducida y sobre el residuo
resultante ge afladen 20 ml de diclorometano y 10 ml de
disolucifn saturada de bicarbonato s6dico. Separadas las
dos fases, s8e lava la fase acuosa con 10 ml de
diclorometano. Las fases orgdnicas reunidas se lavan con
10 ml de agua y se secan en presencia de sulfato de
magnesio. La fase de diclorometano, evaporada a sequedad
conduce a un aceite gue ge cromatografia scbre silica gel
utilizando diclorometano/metanol como eluyente Y
obteniéndose 37 mg (R= 29%) en forma de un sblido blanco
amarillento que corresponde a la N-metil-N-[3-(3-nitro-

pirazolo[l,5-alpirimidin-7-il)-fenil] -acetamida.

'H NMR (400 MHz, CDC1,): 8 1.95 (3H, s), 3.35 (3H, s), 7.30
(1H, 4, J= 4.8 Hz), 7.5 (1H, 4 J= 7.6 Hz), 7.68 (1H, t, J=
7.6 Hz), 7.93 (2H, m), 8.82 (1H, 8), 9.01 (1H, d, J= 4.4

Hz) .
MS (ES) m/z = 312 (MH+)
HPLC = 93%

Ejemplo 3: N-[3-(3-nitro-pirazolo[l,5-alpirimidin-7-il)-
fenil] -N- (n-propil) -acetamida

0.051 g (0.4 mmoles) de 4-nitro-2H-pirazol-3-ilamina y 0.1
g (0.4 mmoles) de N-[3-([3- {dimetilamino)-1-oxo-2-
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propenil] fenil] -N- (n-propil} -acetamida disueltos en 5 ml
de &cido acético glacial se mantienen a reflujo durante 8
horas. Transcurrido este tiempo, el disolvente se elimina
por destilacién a presidén reducida y sobre el residuo
repultante se afiaden 4 ml de diclorometano y 5 ml de
disolucién saturada de bicarbonato sé6dico. Separadas las
dos fases, se lava la fase acuosa con 5 ml de
diclorometanco. Las fases orginicas reunidas se lavan con 5
ml de agua y se secan en presencia de sulfato de magnesio.
La fase de diclorometano, evaporada a sequedad conduce a
un aceite que en presencia de acetato de etilo da un
s6lido de coloracién amarillenta que pesa 39 mg (R= 20%)
correspondiente a la N-[3~({3-nitro-pirazolo[l,5-a]

pirimidin-7-il)-fenil] -N- (n-propil) -acetamida.

'H NMR (400 MHz, CDCl,): & 0.84(3H, t, J= 7.6 Hz), 1.51 (2H,
m), 1.87 (3H, 8), 3.65 (2H, t, J= 7.6 Hz), 7.23 (1H, 4, J=
4.4 Hz), 7.39 (1H, 4 J= 7.6 Hz), 7.61 (1H, t, J= 7.6 Hz),
7.83 (1H, ), 7.87 {(1H, 4, J= 7.6 Hz), 8.87 (1H, B), 8.93
(1H, d, J= 4.4 Hz).

HPLC = 80%

Ejemplo 4: N-{(n-butil)-N-[3-(3-nitro-pirazolofl,5-a]

pirimidin-7-il) -fenil] -acetamida

0.067 g (0.52 mmoles) de 4-nitro-2H-pirazol-3-ilamina vy
0.150 g {(0.52 mmoles) de N-(n-butil)-N-[3-[3-
(dimetilamino) -1-oxo-2-propenil] fenil] -acetamida disueltos
en 5 ml de &cido acético glacial se mantienen a reflujo
durante 8 horas. Transcurrido este tiempo, el disolvente

Be elimina por destilacién a presién reducida y sobre el
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residuo resultante pe afiaden 4 ml de diclorometano y 5 ml
de disoluci6n saturada de bicarbonato s&dico. Separadas
las dos fases, se lava la fase acuosa con 5 ml de
diclorometanc. Las fases orgdnicas reunidas se lavan con 5
ml de agua y se secan en presencia de sulfato de magnesio.
La fase de diclorometano, evaporada a sequedad conduce a
un aceite que se cromatografia sobre silica gel utilizando
diclorometano/metanocl como eluyente y obteniéndose 35 mg
(R= 19%) en forma de un aélido blanco amarillento que
corregsponde a la N-{(n-butil)-N-[3-(3-nitro-plrazolo[l,5-

a) pirimidin-7-il)-fenil] -acetamida.

'H NMR(400 MHz, CDCl,): & 0.82 (3H, t, J= 7.6 Hz), 1.25
(2H, m), 1.45 (2H, m), 1.86 (3H, 8), 3.68 (2H, t, J= 7.6
Hz), 7.27 (1H, 4, J= 4.4 Hz), 7.4 (1H, 4, J= 8 Hz), 7.62
(l1H, t, J= 8 Hz), 7.85 (1H, 8), 7.88 (1H, 4, J= 8 Hz),
8.73 (1H, s8), 8.93 (1H, d, J= 4.4 Hz).

MS (ES) m/z = 354 (MH+)

HPLC = 83%

BEjemplo 5: N-([3-(3-nitro-pirazolo(l,5-alpirimidin-7-il)-
fenil) -N- (2-propinil) -acetamida

0.079 g (0.62 mmoles) de 4-nitro-2H-pirazol-3-ilamina y
0.168 g (0.62 mmoles) de N-[3-[3-(dimetilamino)-l-oxo-2-
propenil] fenil] -N- (2-propinil) -acetamida disueltos en 13
ml de &cido acético glacial se mantienen a reflujo durante
8 horas. Transcurrido este tiempo, el disolvente se
elimina por destilacifn a presién reducida y sobre el
residuo resultante se afiaden 10 ml de diclorometano y 10
ml de disolucién saturada de bicarbonato sédico. Separadas

las dos fases, Be lava la fase acuosa con 10 ml de
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diclorometano. Las fases orgdnicas reunidas se lavan con
10 ml de agua y sBe sBecan en presencia de sulfato de
magnesio. La fase de diclorometano, evaporada a sequedad
conduce a un aceite que en presencia de acetato de etilo
da un 8élido de coloracién amarillenta que pesa 58 mg (R=
28%) correspondiente a la N-[3-(3-nitro-pirazolo[l,5-a]

pirimidin-7-il)-fenil] -N- (2-propinil) -acetamida

'H NMR (400 MHz, CDCl,): & 1.98 (3H, s), 2.25 (1H, 8), 2.25
(2H, 8) 7.31 (1H, 4, J= 4.4 Hz), 7.60 (1H, 4 J= 7.6 Hz),
7.71 (1H, t, J= 7.6 Hz), 8.01-8.03 (2H, m), 8.83 (1H, s),
9.01 (1H, 4, J= 4.4 Hz).

MS (ES) m/z = 336 (MH+)

HPLC = 97.7%

Ejemplo 6: 3-nitro-7-fenil-pirazolo[l,5-alpirimidina

0.100 g (0.78 mmoles) de 4-nitro-2H-pirazol-3-ilamina y
0.137 g (0.78 mmoles) de 3-dimetilamino-l-fenil-propenona
digueltos en 6 ml de &cido acético glacial se mantienen a
reflujo durante 8 horas. Transcurrido este tiempo, el
disolvente se elimina por destilacién a presidén reducida y
sobre el residuo resultante se afiaden 10 ml de
diclorometano y 10 ml de disolucién saturada de
bicarbonato s&dico. Separadas las doe fases, se lava la
fase acuosa con 10 ml de diclorometano. Las fases
orginicas reunidas se lavan con 10 ml de agua y se secan
en presencia de sulfato de magnesio. La fase de
diclorometano, evaporada a sequedad conduce a un aceite
que se cromatografia sobre silica gel |utilizando

diclorometano/metanol comoc eluyente y obteniéndose 32 mg
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(R= 17%) en forma de un s6lido blanco amarillento que
corresponde a la 3-nitro-7-fenil-pirazolo(l1,5-

alpirimidina.

'H NMR (400 MHz, CDCl,): 8 7.62-7.65 (3H, m), 7.66 (1H, d,
J= 4.8 Hz), 8.03-8.05 (2H, m), 9.05 (1H, 4, J= 4.8 Hz),
9.09 (1H, =).

HPLC = 85%

Biemplo 7: 3-nitro-7-(2-trifluorometil-fenil)-

plrazolo[l,5-alpirimidina

0.100 g (0.78 mmoles) de 4-nitro-2H-pirazol-3-ilamina vy
0.189 g (0.78 mmoles) de 3-dimetilamino-1-(2-
trifluorometil-fenil) -propenona disueltos en 6 ml de &cido
acético glacial se mantienen a reflujo durante 8 horas.
Tranascurrido este tiempo, el disolvente se elimina por
destilaciém a presi6n reducida y sobre el residuo
resultante se afiaden 10 ml de diclorometano y 10 ml de
disolucién saturada de bicarbonato s6dico. Separadas las
dog fases, se lava la fase acucsa con 10 ml de
diclorometanc. Las fases orgdnicas reunidas se lavan con
10 ml de agua y se secan en presencla de sulfato de
magnesio. La fase de diclorometano, evaporada a sequedad
conduce a un aceite que se cromatografia sobre silica gel
utilizando diclorometano/metanol como eluyente Y
obteniéndose 134 mg (R= 56%) en forma de un sélido blanco
amarillento que correasponde a la 3-nitro-7-(2-
trifluorometil-fenil)-pirazolo[i,5-a]lpirimidina. m.p.

195-197 °C.
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'H NMR (400 MHz, CDCl,): & 7.19 (1H, 4, J= 4.8 Hz), 7.51-
7.54 (1H, m), 7.78-7.80 (1H, m), 7.91-7.94 (1H, m), 8.73
(14, ®), 9.02 (1H, 4, J= 4.4 Hz).

HPLC = 89.4%

Ejemplo 8: 3-nitro-7-(3-trifluorometil-fenil) -

pirazolo{l,5-alpirimidina

0.100 g (0.78 mmoles) de 4-nitro-2H-pirazol-3-ilamina vy
0.189 g (0.78 mmoles) de 3-dimetilamino-1-(3-
trifluorometil-fenil) -propencna disueltos en 6 ml de &cido
acético glacial se mantienen a reflujo durante 8 horas.
Transcurrido este tiempo, el disolvente 8se elimina por
destilaciétn a presifn reducida y sobre el residuo
resultante se afiaden 10 ml de diclorometano y 10 ml de
disolucién saturada de bicarbonato sédico. Separadas las
dos fases, 8e lava la fase acuosa con 10 ml de
diclorometano. Las fases orgfinicas reunidas se lavan con
10 ml de agua y se secan en presencia de sulfato de
magnesic. La fase de diclorometano, evaporada a sequedad
conduce a un aceite que se cromatografia sobre silica gel
utilizando diclorometano/metanol como eluyente Y
cbteniéndose 131 mg (R= 54.5%) en forma de un sélido
blanco amarillento que corresponde a la 3-nitro-7-(3-
trifluorometil-fenil) -pirazolofl,5-alpirimidina. m.p.

159-161°C.

'H NMR(400 MHz, CDCl,): & 7.32 (1H, 4, J= 4.8 Hz), 7.77
(1H, t, J= 7.6 Hz), 7.91 (iH, d, J= 7.6 Hz), 8.22 (1H, 4,
J= 7.6 Hz), 8.23 (1H, s), 8.84 (1H, &), 9.02 (1H, d, J=
4.4 Hz).
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HPLC = 88.5%

Ejemplo 9: 3-nitro-7-(4-trifluorometil-fenil) -

pirazolo(l,5-alpirimidina

0.100 g (0.78 mmoles) de 4-nitro-2H-pirazol-3-ilamina vy
0.189 g {0.78 mmoles) de 3-dimetilamino-1- (4-
trifluorometil-fenil) -propenona disueltos en 6 ml de &cido
acético glacial se mantienen a reflujo durante 8 horas.
Transcurrido este tiempo, el disolvente se elimina por
destilacién a presién reducida y sobre el residuo
resultante se afiaden 10 ml de diclorometano y 10 ml de
disolucién saturada de bicarbonato s6dico. Separadas las
dos fases, se lava la fase acuosa con 10 ml de
diclorometano. Las fases orgdnicas reunidas se lavan con
10 ml de agua y se secan en presencia de sulfato de
magnesio. La fase de diclorometano, evaporada a sequedad
conduce a un aceite que se cromatografia sobre silica gel
utilizando diclorometano/metanol como eluyente Y
obteniéndose 168 mg (R= 70%) en forma de un sélido blanco
amarillento que corresponde a la 3-nitro-7-(4-
trifluorometil-fenil) -pirazolol[l,5-alpirimidina. m.p.

191-193 °C

'H NMR(400 MHz, CDCl,): § 7.29 (1H, d, J= 4.8 Hz), 7.88
(2H, d, J= 8 Hz), 8.12 (2H, 4, J= 8 Hz), 8.84 (1H, @),
9.02 (1H, d, J= 4.4 Hz).

HPLC = 86.9%

Ejempl 10: 7-furan-2-il-3-nitro-pirazolo[l,5-alpirimidina
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0.100 g (0.78 mmoles) de 4-nitro-2H-pirazol-3-ilamina vy
0.129 g (0.78 mmoles) de 3-dimetilamino-l-furan-2-il-
propenona disueltos en 6 ml de &dcido acético glacial se
mantienen a reflujo durante 8 horas. Transcurrido este
tiempo, el disolvente se elimina por destilaciém a presién
reducida y sobre el residuo resultante se ailaden 10 ml de
diclorometanoc y 10 ml de disolucién saturada de
bicarbonato s6dico. Separadas las dos fases, se lava la
fase acucsa con 10 ml de diclorometano. Las fases
orgdnicas reunidas se lavan con 10 ml de agua y se secan
en presencia de sulfato de magnesio. La fase de
diclorometano, evaporada a sequedad conduce a un aceite
que se cromatografia sobre silica gel |utilizando
diclorometano/metancl como eluyente y obteniéndose 152 mg
(R= 85%) en forma de un s6lido blanco amarillento que
corresponde a la 7-furan-2-il-3-nitro-pirazolo[1,5-

alpirimidina. m.p. 235-237 °C.

'H NMR(400 MHZ, CDCl,): 8§ 6.79 (1H, dd, J= 4.8 y 1.6 Hz),
7.64 (1H, 4, J= 4.4 Hz), 7.81 (1H, 4, J= 1.2 Hz), B.26
(1H, d, J= 3.2 Hz), 8.87 (1iH, s), 8.94 (1H, 4, J= 4.8 Hz).

HPLC = 93.2%

Ejemplo- 11: 3-nitro-7-tiofen-2-il-pirazolo[1,5-

alpirimidina

0.100 g (0.78 mmoles) de 4-nitro-2H-pirazol-3-ilamina y
0.142 g (0.78 mmoles) de 3-dimetilamino-l-tiofen-2-il-
propencna disueltos en 6 ml de &cido acético glacial se

mantienen a reflujo durante 8 horas. Transcurrido este

s
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tiempo, el disoclvente se elimina por destilacitn a presibén
reducida y sobre el residuo resultante se afiaden 10 ml de
diclorometano y 10 ml de disolucién saturada de
bicarbonato sédico. Separadas las dos fases, se lava la
fase acuosa con 10 ml de diclorometano. Las fases
orgdnicas reunidas se lavan con 10 ml de agua y Sse secan
en presencia de sulfato de magnesio. La fase de
diclorometano, evaporada a sequedad conduce a un aceite
que en presencia de acetato de etilo da un sélido de una
coloracién amarillenta que pesa 91 mg (R= 47%) y que
corresponde a la 3-nitro-7-tiofen-2-il-pirazolo[l, 5-
alpirimidina. m.p. 235-237 °C.

‘H NMR{400 MHz, CDCl,): 8§ 7.34 (1H, dd, J= 3.6 y 1.2 Hz),
7.56 (1H, d, J= 4.8 Hz), 7.88 (1H, dd, J= 5 y 1.2 Hz),
8.41 (1H, dd, J= 4 y 1.2 Hz), 8.90 (1H, d, J= 4.8 Hz),
8.91 (1H, =).

MS (ES) m/z = 247 (MH+)

HPLC = 93.3%

Ejemplo 12: 3-nitro-7-piridin-2-il-pirazolo[1l,5-al

pirimidina

0.100 g {(0.78 mmoles) de 4-nitro-2H-pirazol-3-ilamina y
0.138 g (0.78 mmoles) de 3-dimetilamino-l-piridin-2-il-
propenona disueltos en 6 ml de &cido acético glacial se
mantienen a reflujo durante 8 horas. Transcurrido este
tiempo, el disolvente se elimina por destilacién a presién
reducida y sobre el residuo resultante se afladen 10 ml de
diclorometano y 10 ml de disolucién saturada de

bicarbonato sédico. Separadas las dos fases, se lava la
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fase acuosa con 10 ml de diclorometano. Las fases
orgédnicas reunidas se lavan con 10 ml de agua y se secan
en presencia de sulfato de magnesio. La fase de
diclorometano, evaporada a sequedad conduce a un aceite
que en pregsencia de acetato de etilo da un s6lido de una
coloracién amarillenta que pesa 45 mg (R= 24%) y que
corresponde a la 3-nitro-7-piridin-2-il-pirazolo{l,5-

alpirimidina.

'H NMR (400 MHz, CDCl,): & 7.55 (1H, 4d, J= 4.8 y 2.4 Hz),
7.98 (1H, t, J= 7.6 Hz), 8.07 (1H, 4, J= 4.8 Hz), 8.86
(1H, 4, J= 4.8 Hz), 8.89 (1H, s8), 8.95 (1H, 4, J= 8 Hz),
9.06 (1H, 4, J= 4 Hz).

MS (ES) m/z = 242 (MH+)

HPLC = 98.4%

Ejemplo 13: 3-nitro-7-piridin-3-il-pirazolo[l, 5-a]

pirimidina

0.100 g (0.78 mmoles) de 4-nitro-2H-pirazol-3-ilamina vy
0.138 g (0.78 mmoles) de 3-dimetilamino-l-piridin-3-il-
propenona disueltos en 6 ml de &cido acético glacial se
mantienen a reflujo durante 8 horas. Transcurrido este
tiempo, el disolvente se elimina por destilacién a presidn
reducida y sobre el residuo resultante se afladen 10 ml de
diclorometano y 10 ml de disolucifdn saturada de
bicarbonato sédico. Separadas las dos fases, se lava la
fase acucsa con 10 ml de diclorometano. Las fases
orgédnicas reunidas se lavan con 10 ml de agua y se secan
en presencia de sulfato de magnesio. La fase de

diclorometano, evaporada a sequedad conduce a un aceite
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que en presencia de acetato de etilo da un s6lido de una
coloracién amarillenta que pesa 99 mg (R= 47%) y que
corresponde a la 3-nitro-7-piridin-3-il-pirazclol[l,5-

alpirimidina. m.p. 302-303 *C.

'H NMR (400 MHz, CDCl3): 8 7.65-7.69 (1H, m), 7.78 (1H, d,
J= 4.4 Hz), 8.45-8.48 (1H, m), 8.81 (1H, dd, J= 4.8 y 1.6
Hz), 9.01 (1H, d, J= 4.8 Hz), 9.11 (1H, s), 9.16 (1H, dd,
J=2.4 y 0.8 Hz).

HPLC = 94.1%

Ejenplo 14: 3-nitro-7-piridin-4-il-pirazolo{l,5-a]

pirimidina

0.105 g (0.82 mmoles) de 4-nitro-2H-pirazol-3-ilamina y
0.144 g (0.82 mmoles) de 3-dimetilamino-1l-piridin-4-il-
propencna disueltos en 8 ml de &cido acético glacial se
mantienen a reflujo durante 8 horas. Transcurrido este
tiempo, el disolvente se elimina por destilacién a presidn
reducida y sobre el residuo resultante se afiaden 10 ml de
diclorometano y 10 ml de disolucién saturada de
bicarbonato s6dico. Separadas las dos fases, se lava la
fase acuosa con 10 ml de diclorometano. Las fases
orginicas reunidas se lavan con 10 ml de agua y se secan
en presencia de sulfato de magnesio. La fase de
diclorometano, evaporada a sequedad conduce a un aceite
que s©Be cromatografia sobre silica gel utilizando
diclorometano/metanol como eluyente y obteniéndose 68 mg
(R= 34%) en forma de un s6lido amarillento que corresponde
a la 3-nitro-7-piridin-4-il-pirazolol[l,5-a)lpirimidina.

m.p. 241-244 °C
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'H NMR(400 MHz, CDCl,): & 7.7 (1H, 4, J= 4.4 Hz), 7.98-
8.00 (2H, m), 8.84-8.86 (2H, m), 9.10 (1H, 4, J= 4.4 Hz),
9.11 (1H, 8).

MS (ES) m/z = 242 (MH+)

HPLC = 83.6 %

Ejemplo 15: N-etil-N-{3-(3-nitro-pirazolo([1,5-

alpirimidin-7-il) -fenil] -metansulfonamida

0.0086 g (0.068 mmoles) de 4-nitro-2H-pirazol-3-ilamina y
0.02 g (0.068 mmoles) de N-{3-[3-(dimetilamino)-l-oxo-2-
propenil] fenil] -N-etil-metansulfonamida disueltos en 1.5
ml de 4cido acético glacial se mantienen a reflujo durante
8 horas. Transcurrido este tiempo, el disolvente se
elimina por destilacién a presién reducida y sobre el
residuo resultante se afiaden 10 ml de diclorometano y 10
ml de disolucién saturada de bicarbonato sSdico. Separadas
las dos £fases, se lava la fase acuosa con 10 ml de
diclorometano. Las fases orgdnicas reunidas se lavan con
10 ml de agua y 8se secan en presencia de sulfato de
magnesio. La fase de diclorometano, evaporada a sequedad
conduce a un aceite que en presencia de acetato de etilo
da un s6lido de una coloracifn amarillenta que pesa 15 mg
(R= 61%) correspondiente a la N-etil-N-[3-(3-nitro-

pirazolo[l,5-alpirimidin-7-il)-fenil] -metansulfonamida.

'H NMR(400 MHz, DMSO-d,): & 1.23 (3H, t, J= 6.8 Hz), 2.96
(3H, 8), 3.83 (2H, q, J= 7.2 Hz), 7.31 (1H, 4, J= 4.4 Hz),
7.62 (1H, d, J= 7.6 Hz), 7.67 (1H, t, J= 7.6 Hz), 7.98
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(1H, 4, J= 7.6 Hz), 8.05 (1H, s8), 8.82 (1H, s), 9.01 (1H,
d, J= 4.4 Hz).

MS (ES) m/z = 362 (MH+)

HPLC = 92.1%

Ejemplo 16: N-etil-N-[3-(3-nitro-pirazolo[l,5-

alpirimidin-7-il) -fenil] -4-metoxi-bencenosul fonamida

0.1 g (0.79 mmoles) de 4-nitro-2H-pirazol-3-ilamina vy
0.305 g (0.068 mmoles) de N-[3-[3-(dimetilamino)-l-oxo-2-
propenil] fenil] -N-etil-4-metoxi-bencenosulfonamida
disueltos en 5 ml de 4cido acético glacial se mantienen a
reflujo durante 8 horas. Transcurrido este tiempo, el
disolvente se elimina por destilaciém a presién reducida y
scbre el residuo resultante se ailaden 10 ml de
diclorometano y 10 ml de disolucién esaturada de
bicarbonato s8b6dico. Separadas las dos fases, se lava la
fase acucsa con 10 ml de diclorometano. Las fases
orgdnicas reunidas se lavan con 10 ml de agua y se secan
en presencia de sulfato de magnesio. La fase de
diclorometano, evaporada a sequedad conduce a un aceite
que en presencia de acetato de etilo da un sélido de una
coloracién amarillenta que pesa 117 mg (R= 33%)
correspondiente a la N-etil-N-[3-(3-nitro-pirazolo [1,5-
alpirimidin-7-il) -fenil] -4-metoxi-bencenosulfonamida. m.p.
209-211 °C.

'H NMR(400 MHz, DMSO-d,): & 1.00 (3H, t, J= 7.2 Hz), 3.59
(2, q, J= 7.2 Hz), 3.83 (1H, s), 7.10-7.13 (2H, m),
7.35(1H, 4, J= 7.6 Hz), 7.54-7.56 (2H, m), 7.60 (1H, d,
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J= 4.4 Hz), 7.62 (1H, t, J= 8 Hz), 7.78 (1H, s), 8.00
(1H, 4, J= 8 Hz), 9.05 (1H, 4, J= 4.4 Hz) 9.06 (1H, s).
HPLC = 90.4%

Ejemplo 17: N-etil-N-[3-{3-nitro-pirazolo[l,5-

alpirimidin-7-il) -fenil] -bencenosul fonamida

0.121 g (0.958 mmoles) de 4-nitro-2H-pirazol-3-ilamina y
0.340 g (0.958 mmolea) de N-[3-[3-{dimetilamino)-l-oxo-2-
propenil] fenil] -N-etil-bencenosulfonamida disueltos en 5
ml de &cido acético glacial se mantienen a reflujo durante
8 horas. Transcurrido este tiempo, el disolvente sge
elimina por destilacién a presién reducida y sobre el
residuo resultante se afiaden 10 ml de diclorometano y 10
ml de disolucién saturada de bicarbonato sédico. Separadas
las dos fases, se lava la fase acuosa con 10 ml de
diclorometanc. lLas fases orginicas reunidas se lavan con
10 ml de agua y se secan en presencia de sulfato de
magnesio. La fase de diclorometano, evaporada a sequedad
conduce a un aceite gque en presencia de acetato de etilo
da un s6lido de una coloraciédn amarillenta que pesa 150 mg
{R= 38%) correspondiente a la N-etil-N-{[3-(3-nitro-
pirazolo[l,5-al] pirimidin-7-il)-fenil]-bencenosulfonamida.

m.p. 189-191 °C.

H NMR(400 MHz, DMSO-d,): & 1.01 (3H, t, J= 7.2 Hz}, 3.62
(2H, q, J= 7.2 Hz), 7.36(1H, 4, J= 7.2 Hz), 7.57 (1lH, d,
J= 4.8 Hz), 7.60-7.64 (5H, m) 7.71-7.73 (1H, m}), 7.76 (1H,
s), 8.00 (1H, d, J= 7.6 Hz), 9.04 (1H, 4, J= 4.8 Hz),
9.07 (1H, s).
HPLC = 98B.9%
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Ejemplo 18: N-metil-N-[3-(3-nitro-pirazolo[l,5-

alpirimidin-7-il) -fenil) -metansul fonamida

0.076 g (0.60 mmoles) de 4-nitro-2H-pirazol-3-ilamina y
0.160 g (0.60 mmoles) de N-[3-[3-(dimetilamino)-l-oxo-2-
propenil] fenil] -N-metil-metansulfonamida disueltos en 5 ml
de &cido acético glacial se mantienen a reflujo durante 8
horas. Transcurrido este tiempo, el disolvente se elimina
por destilacidén a presién reducida y sobre el residuo
resultante se afiaden 10 ml de diclorometanec y 10 ml de
disolucién saturada de bicarbonatoc s6dico. Separadas las
dos fases, s8e lava la fase acuosa con 10 ml de
diclorometano. Las fases orgdnicas reunidas se lavan con
10 ml de agua y se secan en presencia de sulfato de
magnesio. La fase de diclorometano, evaporada a sequedad
conduce a un aceite que en presencia de acetato de etilo
da un s86lido de coloracifm amarillenta que pesa 107 mg (R=
54%) correspondiente a la N-metil-N-[3-(3-nitro-

pirazolo[l,5-alpirimidin-7-il)-£fenil] -metansulfonamida.

'H NMR(400 MHz, DMSO-d,): 8§ 2.93 (3H, s,), 3.42 (3H, 8),
7.31 (1H, d, J= 4.8 Hz), 7.64-7.65 (2H, m), 7.91-7.93 (1H,
m), 8.08 (1H, s), 8.81 (1H, B8), 8.99 (1H, 4, J= 4.8 Hz).
MS (ES) m/z = 348 (MH+)

HPLC = 91.7%

Ejemplo 19: N-(n-butil)-N-[3-(3-nitro-pirazolo[l,5-a]

pirimidin-7-il) -fenil] -4 -metoxi-bencenosul fonamida
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0.049 g (0.38 mmoles) de 4-nitro-2H-pirazol-3-ilamina y
0.160 g {(0.52 mmoles) de N- (n-butil) -N-[3-[3-
(dimetilamino) -1-oxo-2-propenil] fenil] -4-metoxi-benceno-
sulfonamida disueltos en 5 ml de dcido acético glacial se
mantienen a reflujo durante 8 horas. Transcurrido este
tiempo, el disolvente se elimina por destilacifn a presién
reducida y sobre el residuo resultante se afiaden 10 ml de
diclorometano y 10 ml de disoluci6nm saturada de
bicarbonato s6dico. Separadas las dos fases, se lava la
fase acuosa con 10 ml de diclorometano. Las fases
orgidnicas reunidas se lavan con 10 ml de agua y se secan
en presencia de sulfato de magnesio. La fase de
diclorometano, evaporada a sequedad conduce a un aceite
que en presencia de acetato de etilo da un sblido de una
coloraciébn amarillenta que pesa 90 mg (R= 49%) y dque
corresponde a la N-({n-butil)-N-[3-(3-nitro-pirazolo[l,5-
alpirimidin-7-il) -fenil] -4-metoxi-benceno-sulfonamida.

m.p. 189-190 °C.

'H NMR{400 MHz, DMSO-d,): 8 0.82 (3H, t, J= 7.2 Hz), 1.26-
1.33 (4H, m), 3.54 (2H, t, J= 6.4 Hz), 3.83 (3H, 8), 7.11
(2H, 4, J= 6.8 Hz), 7.35 (1H, 4 J= 7.2 Hz), 7.54 (2H, 4,
J= 6.8 Hz), 7.58 (1H, 4, J= 4.8 Hz), 7.62 (1H, t, J= 8
Hz), 7.77 (1H, B8), 7.99 (1H, 4, J= 7.2 Hz), 9.04 (1H, 4,
J= 4.4 Hz), 9.05 (1H, s).

MS (ES) m/z = 482 (MH+)

HPLC = 98.4%

Ejemplo 20: N-[3-(3-nitro-pirazolo[l,5-alpirimidin-7-il)-

fenil] -N- (n-propil) -4-metoxi-bencenosulfonamida

A
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0.067 g (0.52 mmoles) de 4-nitro-2H-pirazol-3-ilamina y
0.210 g (0.52 mmoles) de N-[3-[3-(dimetilamino)-l-oxo-2-
propenill fenil) -N- (n-propil) -4-metoxi-bencenosulfonamida

disueltos en 5 ml de &cido acético glacial se mantienen a
reflujo durante 8 horas. Transcurrido este tiempo, el
disolvente se elimina por destilacién a presién reducida y
sobre el residuo resultante se afiaden 10 ml de
diclorometano y 10 ml de disolucién saturada de
bicarbonato s&6dico. Separadas las dos fases, se lava la
fase acuocsa con 10 ml de diclorometano. Las fases
orgidnicas reunidas se lavan con 10 ml de agua y sSe secan
en presencia de sulfato de magnesio. La fase de
diclorometano, evaporada a sequedad conduce a un aceite
que en presencia de acetato de etilo da un s6lido de una
coloracién amarillenta que pesa 139 mg (R= 57%) y que
corresponde a la N-[3-(3-nitro-pirazolol[l,5-alpirimidin-7-
il) -fenil-N- (n-propil) -4 -metoxi-benceno-sulfonamida. m.p.

184-185 °C.

'H NMR(400 MHz, DMSO-d,): 8 0.84 (3H, t, J= 7.2 Hz), 1.32-
1.37 (2H, m), 3.50 (2H, t, J= 7.2 Hz), 3.83 (3H, 8), 7.11
(2H, 4, J= 6.8 Hz), 7.36 (1H, 4 J= 7.2 Hz), 7.53 (2H, 4,
J= 6.8 Hz), 7.58 (1H, 4, J= 4.8 Hz), 7.62 (1H, t, J= 8
Hz), 7.77 (1H, &), 7.99 (1H, 4, J= 7.6 Hz), 9.04 (1H, 4,
J= 4.8 Hz), 9.05 (1H, s8).

MS (ES) m/z = 468 (MH+)
HPLC = 98.9 %
Ejemplo 21: N-metil-N-[3-(3-nitro-pirazolo[l,5-

alpirimidin-7-il) -fenil] -4-metoxi-bencenosul fonamida
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0.027 g (0.21 mmoles) de 4-nitro-2H-pirazol-3-ilami Y
0.80 g (0.21 mmoles) de N-metil-N-[3-[3-(dimetilamino)-1-
oxo-2-propenil] fenil] -4-metoxi-bencenosul fonamida

disueltos en 5 ml de &4cido acético glacial se mantienen a
reflujo durante 8 horas. Transcurrido este tiempo, el
disolvente se elimina por destilacién a presién reducida y
sobre el residuo resultante se afiaden 10 ml de
diclorometano y 10 ml de disolucibn saturada de
bicarbonato sé6dico. Separadas las dos fases, se lava 1la
fase acuosa con 10 ml de diclorometano. Las fases
orgdnicas reunidas se lavan con 10 ml de agua y se secan
en presencia de sulfato de magnesio. La fase de
diclorometano, evaporada a sequedad conduce a un aceite
que en presencia de acetato de etilo da un sblido de una
coloracién amarillenta que pesa 50 mg (R= 53%) en forma de
un 8b8lido blanco amarillento que corresponde a la N-metil-
N-[3-(3-nitro-pirazolo[l,5-alpirimidin-7-il)-fenil] -4-

metoxi-bencenosulfonamida. m.p. 205-206 °C

'H NMR (400 MHz, DMSO-d,): & 3.15 (3H, s), 3.83 (3H, 8),
7.11 (2H, 4, J= 6.8 Hz), 7.36 (1H, 4 J= 7.2 Hz), 7.49 (2H,
d, J= 6.8 Hz), 7.59 (1H, 4, J= 4.8 Hz), 7.60 (1H, t, J=
7.8 Hz), 7.84 (1H, 8), 7.96(1H, d, J= 7.6 Hz), 9.04 (1H,
d, J= 4.4 Hz), 9.07 (1H, 8).

MS (ES) m/z = 440 (MH+)
HPIC = 97%

Ejemplo 22: N-(n-butil)-N-[3-(3-nitro-pirazolo[l,5-a]

pirimidin-7-il) -fenil] -4-bencenosulfonamida

6'/
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0.103 g {(0.80 mmoles) de 4-nitro-2H-pirazel-3-ilamina y
0.31 g {0.52 mmoles) de N-(n-butil)-N-[3-[3~-
(dimetilamino) -1-oxo-2-propenil] fenil] -bencenosul fonamida
disueltos en 5 ml de &cido acético glacial se mantienen a
reflujo durante 8 horas. Transcurrido este tiempo, el
disolvente se elimina por destilacién a presién reducida y
socbre el residuo resultante se afladen 10 ml de
diclorometano y 10 wml de disolucién saturada de
bicarbonato s6dico. Separadas las dos fases, se lava la
fagse acuosa con 10 ml de diclorometano. Las fases
organicas reunidas se lavan con 10 ml de agua y ®e secan
en presencia de sulfato de magnesio. La fase de
diclorometano, evaporada a sequedad conduce a un aceite
que en presencia de acetato de etilo da un s6lido de una
coloracién amarillenta que pesa 185 mg (R= 51%) y que
corresponde a la N-(n-butil)-N-[3-(3-nitro-pirazolo[l,5-a]
pirimidin-7-il) -fenil] -bencencsulfonamida. m.p. 159-
160°C.

'H NMR (400 MHz, DMSO-d,): 8 0.82 (3H, t, J= 7.2 Hz), 1.26-
1.33 (4H, m), 3.57 (2H, t, J= 6.4 Hz), 7.38 (1H, 4 J= 8
Hz), 7.55 (1H, 4, J= 4.8 Hz), 7.59-7.63 (SH, m), 7.70-7.72
(14, m), 7.75 (1H, s), 7.99 (1H, 4, J= 8 Hz), 9.03 (1H,
d, J= 4.8 Hz), 9.05 (1H, B8).

MS (ES) m/z = 452 (MH+)

HPLC = 100%

Ejemplo 23: N-[3-(3-nitro-pirazololl,5-alpirimidin-7-il)-

fenil] -N- (n-propil) -bencenosul fonamida
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0.117 g (0.91 mmoles) de 4-nitro-2H-pirazol-3-ilamina \y
0.340 g (0.91 mmoles) de N-[3-[3-(dimetilamino)-l-oxo-2-
propenil] fenil] -N- (n-propil) -bencencsulfonamida disueltos
en 5 ml de A4cido acético glacial se mantienen a reflujo
durante 8 horas. Transcurrido este tiempo, el disolvente
se elimina por destilacién a presién reducida y sobre el
residuo resultante se afiaden 10 ml de diclorometano y 10
ml de disclucién saturada de bicarbonato s6dico. Separadas
las dos fases, se lava la fase acuosa con 10 ml de
diclorometano. Las fases orgdnicas reunidas se lavan con
10 ml de agua y sSe secan en presencia de sulfato de
magnesioc. La fase de diclorometano, evaporada a sequedad
conduce a un aceite que en presencia de acetatoc de etilo
da un sb6lido de una coloracifén amarillenta que pesa 154 mg
(R= 39%) Yy que corresponde a la N-[3-(3-nitro-
pirazeole[l,5-alpirimidin-7-il)-feni] 1-N- (n-propil) -
bencenocsulfonamida. m.p. 154-156°C.

'H NMR(400 MHz, DMSO-d,): 6§ 0.84 (3H, t, J= 7.2 Hz), 1.3-
1.39 (2H, m), 3.53 (2H, t, J= 6.8 Hz), 7.38 (1H, 4 J= 8
Hz), 7.56 (1H, 4, J= 4.8 Hz), 7.60-7.64 (5H, m), 7.71-7.74
(1H, m), 7.75 (1H, s}, 8.00 (1H, 4, J= 8.4 Hz), 9.04 (1H,
d, J= 4.8 Hz), 9.06 (1H, 8).

MS (ES) m/z = 438 (MH+)

HPLC = 100%

Ejemplo 24: N-metil-N-[3-(3-nitro-pirazolo(l,5-

alpirimidin-7-il) -fenil] -4-bencenosul fonamida

0.78 g (0.61 mmoles) de 4-nitro-2H-pirazol-3-ilamina y
0.21 g (0.52 mmoles) de N-metil-N-[3-[3-(dimetilamino)-1-

4
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oxo-2-propenil] fenil] -bencenosulfonamida disueltos en 5 ml
de dcido acético glacial se mantienen a reflujo durante B
horas. Transcurrido este tiempo, el disolvente se elimina
por destilacién a presién reducida y sobre el residuo
resultante se afladen 10 ml de diclorometanoc y 10 ml de
disolucién saturada de bicarbonato sédico. Separadas las
dos fagses, sBe lava la fase acucsa con 10 ml de
diclorometano. Las fases orgidnicas reunidas sge lavan con
10 ml de agua y s8se secan en presencia de sulfato de
magnesio. La fase de diclorometano, evaporada a sequedad
conduce a un aceite que en presencia de acetato de etilo
da un s8lido de una coloracién amarillenta que pesa 108 mg
(R= 43%) en forma de un 86lido blanco amarillento que
corresponde a la N-metil-N-[3-(3-nitro-pirazolo[l,5-
alpirimidin-~7-il) -fenil) -bencenosulfonamida. m.p. 177-179
°C.

'H NMR (400 MHz, DMSO-d,): 8§ 3.19 (3H, 8), 7.39 (1H, d, J=
8 Hz), 7.57-7.63 (6H, m), 7.71 (1H, t, J= 6.8 Hz), 7.82
(1H, 8), 7.95 (1H, d, J= 8 Hz), 9.04 (1H, d, J= 4.8 Hz),
9.07 (1H, s).

MS (ES) m/z = 409 (MH+)

HPLC = 98.2%

Ejemplo 25: N-[3-(3-nitro-pirazolo[l,5-alpirimidin-7-il)-

fenil] -N- (n-propil)-metansulfonamida

0.078 g (0.61 mmoles) de 4-nitro-2H-pirazol-3-ilamina vy
0.19 g (0.61 mmoles) de N-[3-[3-(dimetilamineo)-l-ox0-2-
propenil] fenil] -N- (n-propil) -metansulfonamida disueltos en

5 ml de &cido acético glacial se mantienen a reflujo
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durante B8 horas. Transcurrido este tiempo, el disolvente
se elimina por destilacifn a presién reducida y sobre el
residuo resultante se afladen 10 ml de diclorometano y 10
ml de disolucién saturada de bicarbonato s6dico. Separadas
las dos fases, se lava la fase acuosa con 10 ml de
diclorometano. Las fases orgénicas reunidas se lavan con
10 ml de agua y se secan en presencia de sulfato de
magnesio. La fase de diclorometano, evaporada a sequedad
conduce a un aceite que en presencia de acetato de etilo
da un s6lido de una coloracién amarillenta que pesa 118
mg (R= 53%) correspondiente a l1la N-[3-(3-nitro-
pirazolo[l,5-alpirimidin-7-il) -fenil] -N- (n-propil) -
metansulfonamida. m.p. 165-167°C

'H NMR (400 MHz, DMSO-d,): 8 0.90 (3H, t, J= 7.2 Hz), 1l.42-
1.47 (2H, m), 3.07 (3H, s), 3.68 (2H, t, J= 7.2 Hz), 7.67-
7.72 (2H, m), 7.75 (1H, d, J= 4.4 Hz), B8.05-8.08 (1H, m),
8.09 (1H, 8), 9.10 (1H, d, J= 4.4 Hz), 9.14 (1H, 8).

MS (ES) m/z = 376 (MH+)

HPLC = 98.3%

Bjemplo 26: N-(n-butil)-N-[3-(3-nitro-pirazolo[1l,5-a]

pirimidin-7-il)-~fenil] -metansulfonamida

0.079 g (0.61 mmoles) de 4-nitro-2H-pirazol-3-ilamina vy
0.20 g (0.61 mmoles) de N- (n-butil) -N- [3-[3-
(dimetilamino) -1-oxo-2-propenil] fenil] -metansulfonamida

disueltos en 5 ml de Acido acético glacial se mantienen a
reflujo durante 8 horas. Transcurrido este tiempo, el
disolvente se elimina por destilacifn a presién reducida y

sobre el residuo resultante pe afiaden 10 ml de
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bicarbonato s86dico. Separadas las dos fases, se lava la
fase acuosa con 10 ml de diclorometano. Las fases
orgdnicas reunidas se lavan con 10 ml de agua y se secan
en presencia de sulfato de magnesio. La fase de
diclorometano, evaporada a sequedad conduce a un aceite
que en presencia de acetato de etilo da un 86lido de una
coloracién amarillenta que pesa 135 mg (R= 56%)
correspondiente a la N- (n-butil)-N-[3-(3-nitro-
pirazolo[l,5-alpirimidin-7-il)-fenil] -metansulfonamida.

m.p. 153-155°C

'H NMR (400 MHz, DMSO-d,): &§ 0.84 (3H, t, J= 6.8 Hz), 1.28-
1.39 (4H, wm), 3.03 (3H, 8), 3.68 (2H, t, J= 6.8 Hz), 7.63-
7.69 (2H, m), 7.71 (1H, 4, J= 4.8 Hz), 8.01-8.06 (1H, m),
8.07 (1H, s), 9.07 (1H, 4, J= 4.4 Hz), 9.09 (1H, s).

MS (ES) m/z = 390 (MH+)

HPLC = 95.1%

Ejemplo 27: 1-[3-(3-nitro-pirazolo([l,5-alpirimidin-7-1i1)-

fenil] -pirrolidin-2-ona

0.100 g (0.78 mmoles) de 4-nitro-2H-pirazol-3-ilamina Yy
0.202 g (0.78 mmoles) de 1-[3-(3-dimetilamino-acriloil)-
fenil] -pirrolidin-2-ona disueltos en 8 ml de &cido acético
glacial s8e mantienen a reflujo durante 8  Thoras.
Transcurrido este tiempo, el disolvente se elimina por
destilacién a presién reducida y sobre el residuo
resultante se afiaden 10 ml de diclorometano y 10 ml de
disolucién saturada de bicarbonato sédico. Separadas las
dos fases, Be lava la fase acuosa con 10 ml de

diclorometano. Las fases orgédnicas reunidas se lavan con
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10 ml de agua y s8e secan en presencia de sulfato de
magnesio. La fase de diclorometano, evaporada a sequedad
conduce a un aceite que se cromatografia sobre silica gel
utilizando diclorometano/metanol como eluyente Y
obteniéndose 73 wmg (R= 29%) en forma de un sblido
amarillento que corresponde a la 1-[3-(3-nitro-
pirazolo[l,5-alpirimidin-7-il) -fenil] -pirrolidin-2-ona.
m.p. 226-228°C.

'H NMR (400 MHz, CDCl,): & 2.21-2.25 (2H, m), 2.66 (2H, t,
J= 8 Hz), 3.94 (2H, t, J= 7.2 Hz), 7.30 (1H, d, J= 4.4
Hz), 7.6 (1H, t, J= 8 Hz), 7.72-7.77 (2H, m), 8.47-8.48
(1H, m), 8.82 (1H, o), 8.97 (1H, 4, J= 4.4 Hz).

MS (ES) m/z = 324 (MH+)

HPLC = 100%

Ejemplo 28: N-[3-(3-nitro-pirazolo[l,5-alpirimidin-7-il)-

fenil]-N-{prop-2-inil)-metansulfonamida

0.042 g (0.33 mmoles) de 4-nitro-2H-pirazol-3-ilamina y 0.1
g (0.33 mmoles) de N-[3-[3-(dimetilamino)}-1l-oxo-2-propenil]
fenil]) ~-N-({n-prop-2-inil)-metansulfonamida disueltos en 5
ml de &cido acético glacial se mantienen a reflujo durante
8 horas. Transcurrido este tiempo, el disolvente se
elimina por destilacién a presidn reducida y sobre el
residuo resultante se afiladen 4 ml de diclorometano y 5 ml
de disolucién saturada de bicarbonato sédico. Separadas
las dos fases, se lava la fase acuosa con 5 ml de
diclorometano. Las fases orgdnicas reunidas se lavan con 5
ml de agua y se secan en presencia de sulfato de magnesio.
La fase de diclorometano, evaporada a sequedad conduce a

un aceite que en presencia de acetato de etilo se obtienen
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62 mg (R= 51%) de N-[3-{3-nitro-pirazololl,S5-alpirimidin-

7-il)-fenil]-N-(prop-2~-inil)-metansulfonamida.

!H NMR (400 MHz, CDCl3): & 2.55 (lH, t, J= 2.4 Hz), 3.11
(3H, s8), 4.54 (2H, s), 7.31 (1H, d, J= 4.8 Hz), 7.67 (1H,
t, J= 8 Hz), 7.89-7.92 (1H, m), 7.99-8.02 (1H, m), 8.26-
8.28 (1H, m), B8.83 (iH, s), 9 (1H, 4, J= 4.4 Hz).

MS (ES) m/z = 372 (MH+)

HPLC = 88.5%

Ejemplo 29: N-[3-(3-nitro-pirazolo(l,5-alpirimidin-7-il)-

fenil)-N-(n-propil)-etansulfonamida

0.028 g (0.26 mmoles) de 4-nitro-2H-pirazol-3-ilamina vy
0.07 g (0.26 mmoles) de N-[3-[3-(dimetilamino)-l-oxo-2-
propenil] fenil] -N- (n-propil)-etansulfonamida disueltos en
5 ml de &cido acético glacial se mantienen a reflujo
durante 8 horas. Transcurrido este tiempo, el disolvente
se elimina por destilacién a presién reducida y scbre el
residuo resultante se afladen 4 ml de diclorometano y S5 ml
de disolucién saturada de bicarbonato s&6dico. Separadas
las dos faBes, Bse lava la fase acuosa con 5 ml de
diclorometano. Las fases orgdnicas reunidas se lavan con 5
ml de agua y se secan en presencia de sulfato de magnesio.
La fase de diclorometano, evaporada a sequedad conduce a
un aceite que en presencia de acetato de etilo se obtienen
24 mg (R= 29%) de N~[3-(3-nitro-pirazolo[l,5-alpirimidin-
7-il)-fenil]-N-(propil)-etansulfonamide como un sdlido

amarillo.

14 NMR (400 MHz, CDCliy): & 0.94 (3H, t, J= 7.6 Hz), 1.42
(34, T, J= 7.6 Hz), 1.54-1.60 (2h, m), 3.06-3.12 (2H, q, J=
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7.6 Hz), 3.74 (2H, T, J= 7.6 Hz)}, 7.31 (1H, d, J= 4.4 Hz),
7.61-7.67 (2H, m), 7.95-7.98 (1H, m), 8.06-8.07 (1H,
m),8.83 ( 1H, s), 8.98-8.99 (1H, d, J= 4.4 Hz).

MS (ES) m/z = 390 (MH+)

HPLC = 96.1%

Ejemplo 30: N-[3-(3-nitro-pirazolo[l,5-alpirimidin-7-il)-

fenil]-N- (n-etil)-etansulfonamida

0.029 g (0.23 mmoles) de 4-nitro-2H-pirazol-3-ilamina vy
0.07 g (0.23 mmoles) de N-[3-[3-(dimetilamino)-1-oxo-2-
propenil]l fenil]-N-(n-etil)-etansulfonamida disueltos en 5
ml de &cido acético glacial se mantienen a reflujo durante
8 horas. Transcurrido este tiempo, el disolvente se
elimina por destilacién a presién reducida y sobre el
residuo resultante spe afiaden 4 ml de diclorometano y 5 ml
de disolucién saturada de bicarbonato sé6dico. Separadas
las dos fases, se lava la fase acuosa con 5 ml de
diclorometano. Las fases organicas reunidas se lavan con 5
ml de agua y se secan en presencia de sulfato de magnesio.
La fase de diclorometano, evaporada a sequedad conduce a
un aceite que en presencia de acetato de etilo se obtienen
24 mg (R= 25%) de N-[3-(3-nitro-pirazolo[l,5-alpirimidin-
7-il)-fenil]-N-(n-etil)-etansulfonamida como un sélido

amarillo.

H NMR (400 MHz, CDCli): & 1.22 (3H, t, J= 7.2 Hz), 1.4
(6H, d, J= 7.2 Hz), 3.28 (1H, m), 3.86 (2H, t, J= 6.8 Hz),
7.31 {1H, d, J= 4.4 Hz), 7.63-7.65 (2H, m), 7.94-7.97 (lH,
m), 8.06-8.08 (1H, m), 8.82 (1H, s), 8.98-8.99 (1H, d, J=
4.4 Hz).

MS (ES) m/z = 376 (MH+)
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HPLC = 96.4%

Ejemplo 31: N-[3-(3-nitro-pirazolo[l,5-alpirimidin-7-1il1)-

fenil]-N-(n-prop-2-inil)-propan-2-sulfonamida

0.048 g (0.37 mmoles) de 4-nitro-2H-pirazol-3-ilamina and
0.125 g (0.37 mmoles) de N-[3-[3-(dimetilamino)-l-oxo0-2-
propenil] fenil]-N- (n-prop-2-inil)-propan-2-sulfonamida
disueltos en 5 ml de &cido acético glacial se mantienen a
reflujo durante 8 horas. Transcurrido este tiempo, el
disolvente se elimina por destilacién a presién reducida y
scbre el residuo resultante pe afiaden 4 ml de
diclorometano y 5 ml de disolucién saturada de bicarbonat
s6dico. Separadas las dos fases, se lava la fase acuosa
con 5 ml de diclorometano. Las fases orgdnicas reunidas se
lavan con 5 ml de agua y se Becan en presencia de sulfato
de magnesio. La fase de diclorometano, evaporada a
sequedad conduce a un aceite que en presencia de acetat
de etilo se obtienen 37 mg (R= 25%) de N-[3-(3-nitro-
pirazolo(l,5-a]lpirimidin-7-il)-fenil] -N-(n-prop-2-inil}-

propan—-2-sulfonamida comc un sélido amarillo.

'H NMR (400 MHz, CDCl3): & 1.43 (6H, d, J= 6.4 Hz), 2.43
(18, s), 3.44-3.5 (1H, m), 4.55 (2H, s), 7.31 (1H, d, J=
4.8 Hz), 7.65 (1H, t, J= 7.6 Hz), 7.80-7.82 (1H, m), 7.99
{1, 4, J= 7.6 Hz), 8.21 (1H, s),8.83(1H, s), 8.99 (1H, d,
J= 4.4 Hz).

MS (ES) m/z = 400 (MH+)

HPLC = 100%

Ejemplo 32: N-[3-(3-nitro-pirazolo[l,5-alpirimidin-7-il)~

fenil]-N-metil-etansulfonamida
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0.043 g (0.34 mmoles) de 4-nitro-2H-pirazol-3-ilamina and
0.1 g (0.34 mmoles) de N-[3-[3-(dimetilamino)-l-oxo-2-
propenil] fenil] -N-metil-etansulfonamida disueltos en 5 ml
de &4cido acético glacial se mantienen a reflujo durante 8
horas. Transcurrido este tiempo, el disolvente se elimina
por destilaciénm a presién reducida y sobre el residuo
resultante se afiaden 4 ml de diclorometano y 5 ml de
disolucidén saturada de bicarbonato sédico. Separadas las
dos fases, Be 1lava la fase acuosa con 5 ml de
diclorometano. Las fases orgdnicas reunidas se lavan con 5
ml de agua y se secan en presencia de sulfato de magnesio.
La fase de diclorometano, evaporada a sequedad conduce a
un aceite que en presencia de acetato de etilo se cbtienen
38 mg (R= 31%) de N-[3-(3-nitro-pirazolo[l,5-alpirimidin-
7-il)-fenil]-N-({metil)-etansulfonamida como un sbélido

amarillo.

!H NMR (400 MHz, CDCly): & 1.41 (3H, t, J= 7.2 Hz), 3.11
(2H, q, J= 7.6 Hz), 3.44 (3H, s), 7.3 (1H, d, J= 4.4 Hz),
7.59-7.67 (2H, m), 7.88-7.%2 (1H, m), 8.08-8.09 (1H, m),
8.83 (1H, s), 8.99 (1H, d, J= 4.8 Hz).

MS (ES) m/z = 362 (MH+)

HPLC = 96.1%

Ejemplo 33: N-[3-(3-nitro-pirazolo[l,5-a]lpirimidin-7-il)-

fenil]-N-({n-butil)-etansulfonamida

0.026 g (0.21 mmoles) de 4-nitro-2H-pirazol-3-ilamina vy
0.07 g (0.21 mmoles) de N-[3-[3-(dimetilamino)-l-oxo-2-
propenil] fenil]-N- (n-butil)-etansulfonamida disueltos en 5

ml de dcido acético glacial se mantienen a reflujo durante
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8 horas. Transcurrido este tiempo, el disoclvente se
elimina por destilaciém a presién reducida y sobre el
residuo resultante se afladen 4 ml de diclorometano y 5 ml
de disolucién saturada de bicarbonato sédico. Separadas
las dos fases, se lava la fase acuosa con 5 ml de
diclorometanoc. Las fases orgénicas reunidas se lavan con S
ml de agua y se secan en presencia de sulfato de magnesio.

La fase de diclorometano, evaporada a sequedad conduce a

un aceite que en presencia de acetato de etilo se obtienen °

34 mg (R= 41) de N-[3-(3-nitro-pirazolo[l,5-a)lpirimidin-7-
il)-fenil]-N-(n-butil)-etansulfonamida como un sbélido

amarillo.

1H NMR (400 MHz, CDCli3): & 0.91 (3H, t, J= 7.2 Hz), 1.34-
1.43 (5H, m), 1.49-1.52 (2H, m), 3.09 (2H, q, J= 7.2 Hz),
3.78 (2H, t, J= 7.2 Hz), 7.31 (lH, d, J= 4.4 Hz), 7.61-7.67
(2H, m), 7.95-7.98 (1H, m), 8.06 {(1H, s),8.23 (1H, s), 8.99
(1H, d, J= 4.4 Hz).

MS (ES) m/z = 404 (MH+)

HPLC = 99.1%

Bjemplo 34: 7-(3-(2-isotiazolidinil-1,l-dioxido)-fenil)-3-

nitro-pirazolo[l,5-alpirimidina

0.043 g (0.34 mmoles) de 4-nitro-2H-pirazol-3-ilamina y 0.1
g (0.34 mmoles) de 3-dimetilamino-1-[3-{1, 1-dioxo-
isotiazolidin-2-il)~fenil]-propencna disueltos en 5 ml de
dcido acético glacial se mantienen a reflujo durante 8
horas. Tranecurrido este tiempo, el disolvente se elimina
por destilacién a presién reducida y sobre el residuo
resultante se afiladen 4 ml de diclorometano y 5 ml de
disolucién saturada de bicarbonato s6dico. Separadas las

dos fases, se lava la fase acuosa con 5 ml de
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diclorometano. Las fases orginicas reunidas se lavan con 5
ml de agua y se secan en presencia de sulfato de magnesio.
La fase de diclorometano, evaporada a sequedad conduce a
un aceite que en presencia de acetato de etilo se obtienen
64 mg (R= 52%) de 7-[3-(2-isotiazolidinil-1,1l-dioxido)-
fenil)-3-nitro-pirazolo([l,5-a]pirimidine como un sélido

amarillo.

'H NMR (400 MHz, DMSO-dg): & 2.47-2.51 (2H, m), 3.61 (2H,

t, J= 7.2 Hz), 3.86 {2H, t, J= 6.4 Hz), 7.55 {(1H, d, J= 7.6
Hz), 7.67 (1H, t, J= 8 Hz), 7.7 (1H, d, J= 4.4 Hz), 7.78-
7.81 (2H, m}, 9.1 (1H, d, J= 4 Hz), 9.14 (1H, s).

MS (ES) m/z = 360 (MH+)

HPLC = 86.9%

Ejemplo 35: N-[3-(3-nitro-pirazolo[l,5-alpirimidin-7-il}-

fenil]-N-metil-propan-2-sulfonamida

0.062 g (0.48 mmoles) de 4-nitro-2H-pirazol-3-ilamina vy
0.15 g (0.48 mmoles) de N-[3-[3-(dimetilamino)-1-oxo-2-
propenil] fenil]-N-metil-propan-2-sulfonamida disueltos en
5 ml de &cido acético glacial se mantienen a reflujo
durante 8 horas. Transcurrido este tiempo, el disolvente
se elimina por destilacién a presién reducida y sobre el
residuo resultante se afiaden 4 ml de diclorometano y 5 ml
de disolucién saturada de bicarbonato s86dico. Separadas
las dos fases, se lava la fase acuosa con 5 ml de
diclorometano. Las fases orgénicas reunidas se lavan con S
ml de agua y se secan en presencia de sulfato de magnesio.
La fase de diclorometano, evaporada a sequedad conduce a

122 mg (R= 67) de N-[3-(3-nitro-pirazolo[l,5-a]pirimidin-

2
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7-il)-fenil]-N-metil-propan-2-sulfonamide como un sélido

amarillo.

'H NMR (400 MHz, CDCla)}: & 1.39 (6H, d, J= 7.2 Hz), 3.36-
3.341 (1H, m), 3.46 (3H, s), 7.3 (14, d, J= 4.4 Hz), 7.59-
7.67 (2H, m), 7.85-7.88 (1H, m), 8.10-8.12 (1H, m), 8.82
(1H, s), 8.97-8.99 (1H, d, J= 4.4 Hz).

MS (ES} m/z = 376 (MH+)

HPLC = 91.6%

Ejemplo 36: N-[3-(3-nitro-pirazolo[l,5-alpirimidin-7-il)-

fenil] -N-etil-propan-2-sulfonamida

0.067 g (0.52 mmoles}) de 4-nitro-2H-pirazol-3-ilamina vy
0.17 g (0.52 mmoles) de N=-[3-{3-(dimetilamino)-l-oxo-2-
propenil] fenil]-N-etil-propan-2-sulfonamida disueltos en 5
ml de &dcido acético glacial se mantienen a reflujo durante
8 horas. Transcurrido este tiempo, el disolvente se
elimina por destilacién a presién reducida y sobre el
residuo resultante se afladen 4 ml de diclorometano y 5 ml
de disoluciédn saturada de bicarbonato sé6dico. Separadas
las dos fases, se lava la fase acuosa con 5 ml de
diclorometano. Las fases orgdnicas reunidas se lavan ¢ n 5
ml de agua y se secan en presencia de sulfato de magnesio.
La fase de diclorometano, evaporada a sequedad conduce a
un aceite que en presencia de acetato de etilo se obtienen
97 mg (R= 47%) de N-[3-(3-nitro-pirazolo[l,S5-alpirimidin-
7-il)-fenil}-N-etil-propan-2-sulfonamida como un sélido

amarillo.

1H NMR (400 MHz, CDCl3): 8§ 1.22 (3H, t, J= 7.2 Hz), 1.4
(6H, d, J= 7.2 Hz), 3.28 (1H, m), 3.86 (2H, t, J= 6.8 Hz),
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7.31 (1H, d, J= 4.4 Hz), 7.63-7.65 (2H, m), 7.94-7.97 (1H,
m), 8.06-8.08 (1H, m), 8.82 (1H, s), 8.98-8.99 (1H, d, J=
4.4 Hz).

MS (ES) m/z = 390 (MH+)

HPLC = 93.9%

Ejemplo 37: N-[3-(3-nitro-pirazolo[l,5-alpirimidin-7-il)-

fenil]-N-(n-butil)-propan-2-sulfonamida

0.032 g (0.26 mmoles) de 4-nitro-2H-pirazol-3-ilamina vy
0.09 g (0.26 mmoles) de N-[3-[3-(dimetilamino)-1-oxo-2-
propenil]-fenil] -N- (n-butil)-propan-2-sulfonamida disueltos
en 5 ml de acido acético glacial se mantienen a reflujo
durante 8 horas. Transcurrido este tiempo, el disolvente
se elimina por destilaciétn a presién reducida y sobre el
residuo resultante se afladen 4 ml de diclorometano y 5 ml
de disolucién saturada de bicarbonato sbédico. Separadas
las dos fases, se lava la fase acuosa con 5 ml de
diclorometano. Las fapes orgdnicas reunidas se lavan con 5
ml de agua y se secan en presencia de sulfato de magnesio.
La fase de diclorometano, evaporada a sequedad conduce a
un aceite que en presencia de acetato de etilo se cbtienen
49 mg (R= 46%)de N-[3-(3-nitro-pirazolo[l,5-a]lpirimidin-7-
il)-fenil]-N-(n-butil)-propan-2-sulfonamida como un sélido

amarillo.

'H NMR (400 MHz, CDCls): & 0.89(3H, t, J= 7.6 Hz), 1.36 (2H,
m), 1.40 (2H, d, J= 6.8 Hz), 1.51 (2H, m), 3.27 (1H, m},
3.80 (2H, t, J= 7.6 Hz), 7.31 (1H, d, J= 4.4 Hz), 7.63-7.65
(2H, m), 7.94-7.96 (1H, m), 8.09(1H, m), 8.82 (1lH, s),
8.89 (1H, d, J= 4.4 Hz).

MS (ES) m/z = 418 (MH+)

HPLC = 100%
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Ejemplo 38: N-[3-(3-nitro-pirazolo[l,5-alpirimidin-7-il)-

fenil] ~N- (n-propil)-propan-2-sulfonamida

0.064 g (0.50 mmoles) de 4-nitro-2H-pirazol-3-ilamina Yy
0.17 g (0.50 mmoles) de N-{[3-[3-{(dimetilamino)-l-oxo-2-
propenil} fenil]-N- (n-propil)-propan-2-sulfonamida disueltos

en 5 ml de &4cido acético glacial se mantienen a reflujo -

durante 8 horas. Transcurrido este tiempo, el disolvente
se elimina por destilacién a presién reducida y sobre el
residuo resultante se afladen 4 ml de diclorometanc y 5 ml
de disolucién saturada de bicarbonato s&dico. Separadas
las dos fases, se lava la fase acuosa con 5 ml de
diclorometano. Las fases orginicas reunidas se lavan con 5
ml de agua y se secan en presencia de sulfato de magnesio.
La fase de diclorometano, evaporada a sequedad conduce a
un aceite que en presencia de acetato de etilo se cbtienen
116 mg (R= 57%) de N-[3-(3-nitro-pirazolofl,5-a)lpirimidin-
7-il)-fenil]-N- (n-propil)-propan-2-sulfonamida como un

s88lido amarillo.

'H NMR (400 MHz, CDClj): & 0.93 (3H, t, J= 7.6 Hz), 1.4

(6H, d, J= 7.2 Hz), 1.53-1.58 (2H, m), 3.26-3.29 (1H, m),
3.76 (2H, t, J= 7.6 Hz), 7.31 (1H, d, J= 4.8 Hz), 7.63-7.65
(26, m), 7.94-7.96 (1H, m), 8.08-8.09 (1H, m), 8.82 (1H,s).
MS (ES) m/z = 404 (MH+)

HPLC = 94.5%

Ejemplo 39: Comprimidos de 5 mg
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Compuesto del Ejemplo 1 5.0 mg
Diéxido de silicio coloidal 0.6 mg
Croscaramelosa sddica 12.0 mg
Talco 4.0 mg
Estearato de magnesio 1.5 mg
Polisorbato 80 1.0 mg
Lactosa 75.0 mg
Hidroxipropil metilcelulosa 3.0 mg
Polietilenglicol 4000 0.5 mg
Diéxido de titanio E171 1.5 mg
Celulosa microcristalina c.s.h. 125.0 mg
Ejemplo 40: Cipsulas de 10 mg

Compuesto del Ejemplo 1 10.0 mg
Dibxido de silicio coloidal 0.6 mg
Crospovidona 12.0 mg
Talco 4.0 mg
Estearato de magnesio 1.5 mg
Laurilsulfato sédico 1.5 mg
Lactosa 77.0 mg
Gelatina 28.5 mg
Diéxido de titanio E171 1.5 mg
Indigotina E132 0.02 mg
Celulosa microcristalina c.s.h. 155.0 mg
Ejemplo 41: Gotas orales

Compuesto del Ejemplo 1 0.5 g
Propilenglicol 10.0 g
Glicerina 5.0 ¢
Sacarina s&dica 0.1 g
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Polisorbato 80 1.0 g

Esencia de limén 0.2 g

Etanol 25.0 mL
Agua purificada c.s.h. 100.0 mL
Ejemplo 42: Comprimidos de 2.5 mg

Compuesto del Ejemplo 28 2.5 mg

Q

Dibxido de silicio coloidal

6

Croscaramelosa sédica 12.0 mg
Talco . 4.0 mg
Estearato de magnesio 1.5 mg
Polisorbato 80 1.0 mg
Lactosa 75.0 mg
Hidroxipropil metilcelulosa 3.0 mg
Polietilenglicol 4000 0.5 mg
Diéxido de titanio E171 1.5 mg
Celulosa microcristalina c.s.h. 125.0 mg
Ejemplo 43: Céipsulas de 5 mg

Compuesto del Ejemplo 28 5.0 mg
Di6éxido de silicio cololdal 0.6 mg
Crospovidona 12.0 mg
Talco 4.0 mg
Estearato de magnesio 1.5 mg
Laurilsulfato sé6dico 1.5 mg
Lactosa 77.0 mg
Gelatina 28.5 mg
Diéxido de titanio E171 1.5 mg
Indigotina E132 0.02 mg

Celulosa microcristalina c.s.h. 155.0 mg
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Ejemplo 30: Gotas orales
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Compuesto del Ejemplo 28 0.25 g
Propilenglicol 10.0 g
Glicerina 5.0 g
Sacarina s6dica 0.1 g
Polisorbato 80 1.0 g
Esencia de limén 0.2 g
Etanol 25.0 mL
Agua purificada c.s.h. 100.0 mL
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REIVINDICACIONES

1) - Un compuesto de formula (I):

(1)
donde
R, 8e selecciona entre fenil, piridil, pirimidinil,
triazinil, N-6xido-piridil, tienil, furanil, tiazolil vy
oxazolil, estando cada R, opcionalmente sustituido con un
grupo R,;
R, se sgelecciona entre alquil{(C,-C;), cicloalquil(C,-C;),
alquenil (C,-C;), alquinil(C,-C,), alcoxi(C,-C;), CF,, CN, 80,-
R,, NO,, NH-R,, NR,R,, COR,, CO-NHR,, COOR,,

X Q.0 Q 0
1! N/ 1] \//
Rs , Rs “(CHidn y  “(CHzh

R, v R, se seleccionan independientemente entre alquil(C,-
C;), cicloalquil (C,;-C;), aril y heteroaril;

Ry se selecciona ‘entre hidrégeno, alquil(c,-C,),
alquenil (C,-C;), alquinil(C,-C,) y cicloalquil(C,-C;);

R, Be selecciona entre alquil(C,-C;), cicloalquil(cC,-C),

alcoxi (C,-C,), NH-alquil (C,~-C(), N(dialquil (c,-C,) ),
alquil (C,-C;) -0-alquil (C,-C;), alquil(C,-C) -NH-alquil(C,-C,),
alquil{C,-C,) -N(dialquil(cC,-C,)), fenil, fenil

monosustituido, furanil, tienil, tiazolil y piridil;
R, se selecciona entre hidrégeno, alquil({C,-C,).,

cicloalquil (C,-C;), aril y heterocaril sustituido o no;
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R, se selecciona entre hidrégeno, alquil (C,-C;)}), CF,;,/ CN,
CO-R, y SO,-R,;

R, Be selecciona entre hidrégeno, alquil(C,-C,), £fenil,
fenil sustituido y heterocaril sustituido o no;

Xes O, SONR,; Y

n es un entero de 1 a 3 inclusive;

y sus sales farmacéuticamente aceptables.

2) - Un compuesto de acuerdo con la reivindicacién 1
donde R, es:
0
(I.l‘
N"""Re
Rs

y donde R; Yy R, tienen los significados definidos en la
f6rmula (I).

3) - Un compues.ito de acuerdo con la reivindicaci6n 2
donde R, se pelecciona entre metil, etil, n-propil, .i-
propil, n-butil, ciclopropil y 2-propinil; y R, Be
selecciona entre metil, etil, n-propil, n-butil, fenil y

4-metoxi-fenil.

4) - Un compuesto de acuerdo con la reivindicacién 1
donde R, es:
S
él:
NI \Ra
Rs

y donde R, y R, tienen los significados definidos en 1la
férmula (I).

5) - Un compuesto de acuerdo con la reivindicacién 4
donde R; se selecciona entre metil, etil, n-propil, i-

propil, mn-butil, ciclopropil y 2-propinil; y R; 8e

(\’?/
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selecciona entre metil, etil, n-propil, n-butil, fenil y

4-metoxi-fenil

6) - Un compuesto de acuerdo con la reivindicaciém 1
donde R, es:

y donde R;, R; Y R, tienen los significados definidos en la
féSrmula (I).

7) - Un compuesto de acuerdo con la reivindicacién 6
donde R, se selecciona entre metil, etil, n-propil, i-
propil, n-butil, ciclopropil y 2-propinil; R; se selecciona
entre metil, etil, n-propil, n-butil, fenil y 4-met xi-
fenil; y R, se selecciona entre hidrégeno, metil y CN.

8) - Un compuesto de acuerdo con la reivindicacién 1
donde R, es:

y donde R; y R; tienen los significados definidos en la
fSrmula (I).

8) - Un compuesto de acuerdo con la reivindicacién 8
donde R; se selecciona entre metil, etil, n-propil, i-
propil, n-butil, ciclopropil y 2-propinil; y R, se
selecciona entre metil, etil, n-propil, n-butil, fenil y
4-metoxi-fenil.

10) - Un compuesto de acuerdo con la reivindicacién 1

donde R, es:



@
NG
\(CHan
5
y donde n y R, tienen los significados definidos en la
) férmula (I).

11) - Un compuesto de acuerdo con la reivindicacién

i 10 donde n es 1 y R, es hidrégeno.

10 12) - Un compuesto de acuerdo con la reivindicacién 1
donde R, es:

QE?R
N5 7

15 S
y donde n y R, tienen los significados definides en 1la
fé6rmula (I).

13) - Un compuesto de acuerdo con la reivindicacién

20 12 donde n es 1 y R, es hidrégenoc.

14) - Un compuesto de acuerdo con la reivindicacién 1
donde R, se selecciona entre fenil, 2-trifluorometilfenil,
3-trifluorometilfenil, 4-triflucrometilfenil, Ffuran-2-il,
tiofen-2-il, piridin-2-il, piridin-3-il y piridin-4-il.

25 15) - Un compuesto de acuerdo con las
reivindicaciones 2 y 3, donde dicho compuesto se
Belecciona entre el grupo consistente en:
N-etil-N-[3-(3-nitro-pirazolo[l,5-a]pirimidin-7-il) -
fenil)] -acetamida;

30 N-metil-N-[3-(3-nitro-pirazolo[l,5-alpirimidin-7-il)-

fenil] -acetamida;
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N-[3- (3-nitro-pirazolo([l,5-alpirimidin-7-il) -fenil] -N-({n-
propil) -~acetamida;

N-(n-butil)-N-[3- (3-nitro-pirazolo[l,5-a]lpirimidin-7-il)-
fenil] -acetamida; y
N-[3-(3-nitro-pirazolol[l,5-alpirimidin-7-il)-fenil] -N-(2-
propinil) -acetamida.

16) - Un compuesto de acuerdo con las
reivindicacionee 8 y 9, donde dicho compuesto se
selecciona entre el grupo consistente en:
N-etil-N-[3-(3-nitro-pirazolo[l,5-alpirimidin-7-il)-
fenil) -metansulfonamida;
N-etil-N-[3-(3-nitro-pirazole([l,5-alpirimidin-7-il)-
fenil] -4-metoxi-bencenosulfonamida;
N-etil-N-[3-(3-nitro-pirazolo[l,5-a)pirimidin-7-il) -
fenil] -bencenosulfonamida;

N-metil-N-[3- (3-nitro-pirazolo[l,5-alpirimidin-7-il)-
fenil] -metansulfonamida;

N- (n-butil) -N-[3-(3-nitro-pirazolo[l,5-alpirimidin-7-il) -
fenil] -4-metoxi-bencenosulfonamida;
N-[3-(3-nitro-pirazolo[l,5-alpirimidin-7-il)-fenil] -N- (n-
propil) -4-metoxi-bencenosulfonamida;
N-metil-N-[3-(3-nitro-pirazole(l,5-alpirimidin-7-il)-
fenil] -4-metoxi-bencenosulfonamida;

N- (n-butil) -N-[3-(3-nitro-pirazolo[l,5-a]lpirimidin-7-il) -
fenil) -4-bencenosulfonamida;
N-[3-(3-nitro-pirazolo[l,S5-alpirimidin-7-il)-fenil] -N- (n-
propil) -bencenosul fonamida;
N-metil-N-[3-(3-nitro-pirazolo{l,5-alpirimidin-7-il)-

fenil) -4-bencenosulfonamida;
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N-[3-(3-nitro-pirazolol[l,5-al pirimidin-7-il) -fenil] -N- (n-
propil) -metansul fonamida;
N- (n-butil) -N- [3-(3-nitro-pirazolol[l,5-alpirimidin-7-il) -
fenil] -metansulfonamida.
N-[3-(3-nitro-pirazolo[l,5-alpirimidin-7-il)-fenil]-N-
{(prop-2-inil)-metansulfonamida;
N=[3-(3-nitro-pirazolo[l,5-a)pirimidin-7-il)-fenil]-N=-(n-
propil)-etansulfonamida;
N-[3-(3-nitro-prazolofl,5-alprimidin-7-il)-fenil]}-N-(n-
etil)-etansulfonamida;
N-[3-(3-nitro-pirazolo[l,5-alpirimidin-7-il)-fenil]-N-(n-
prop-2-inil)-propan-2-sulfonamida;
N-[3-(3-nitro-pirazolo[l,5-alpirimidin-7-il}-fenil]-N-
metil-etansulfonamida;
N-[3-(3-nitro-pirazolo{l,5-alpirimidin-7-il)-fenil]-N=-{n~
butil)-etanesulfonamida;
N-[3-(3-nitro-pirazoleo[l,5-alpirimidin-7-il)-fenil]-N-
metil-propan-2-sulfonamida;
N-[3-(3-nitro-pirazeloe[l,5-alpirimidin-7-il)-fenil]-N-etil-
propan—-2-sulfonamida;
N-[3-{(3-nitro-pirazolo[l,5-alpirimidin-7-il)-fenil]~-N-(n-
butil) -propan—-2-sulfonamida; y
N-[3-{3-nitro-pirazolo[l,5-a]lpirimidin-7-il)~-fenil]~N=-(n-
propil) -propan-2-sulfonamida.

17) ~ Un compuesto segGn las reivindicaciones 10 y
11, donde dicho compuesto es 1l-[3-(3-nitro-pirazolo[l,5-al
pirimidin-7-il) -fenil] -pirrolidin-2-ona.

18) - Un compuesto seqin las reivindicaciones 12 y
13, donde dicho compuesto es 7-(3-(2-isotiazolidinil-1,1-

dioxido)-fenil)-3-nitro-pirazolo[l,5-alpirimidina.
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14, donde dicho compuesto se selecciona entre el grupo
consistente en:
3-nitro-7-fenil-pirazolo{l,5-a)pirimidina;
3-nitro-7-(2-trifluorometil-fenil)-pirazolo[1l,5-a]
pirimidina;
3-nitro-7-(3-trifluorometil-£fenil) -pirazolo[1l,5-a]
pirimidina;
d-nitro-7-{4-trifluorometil-fenil) -pirazolo[1,5-a]
pirimidina;
7-furan-2-il-3-nitro-pirazolo[l,5-alpirimidina;
3-nitro-7-tiofen-2-il-pirazole[l,5-alpirimidina;
3-nitro-7-piridin-2-il-pirazolo[l,5-alpirimidina;
3-nitro-7-piridin-3-il-pirazolo[l,5-alpirimidina; y
3-nitro-7-piridin-4-il-pirazolofl,5-alpirimidina;

20) - Un procedimiento para 1la obtencién del
compuesto de f6rmula (I) y de sus sales farmacéuticamente
aceptables segiin la reivindicacién 1, caracterizado por la
reaccién del intermedio (II):

Q
L
Ry
(II)
donde R, tiene igual significado que en (I} y Q es un grupo
saliente adecuado seleccionado entre N(dialquil(C,-C)),
alquiltio(C,-C;) y alcoxi(C,-C;}), con 4-nitro-2H-piraz 1-3-

ilamina (IIT):

NO;
HZN%
HN..,,{

(III)
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Yy opcionalmente, tratamiento de los compuestos de 1la
reivindicacién 1 en forma de base libre con un &dcido para
formar la sal correspondiente.

21) - Un procedimiento tal como el que se reivindica
en la reivindicacién 20 caracterizado porque se utiliza el
intermedio de £f6rmula (II) donde Q se selecciona entre
dimetilamino, metiltio y metoxi.

22) - El uso de un compuesto segin la reivindicacién
1 para la fabricacidn de un medicamento para el
tratamiento o prevencién de las enfermedades relacionadas

con la modulacién del receptor GABA-A en un mamifero que

comprende administrar a dicho mamifero una cantidad eficaz
de dicho compuesto.

23) - El uso de un compuesto seglin la reivindicacién
1 para 1la fabricacién de un medicamento para el

tratamiento o prevencién de las enfermedades relacionadas

con la modulacién de la subunidad al del receptor GABA-A

en un mamifero que comprende administrar a dicho mamifero
una cantidad eficaz de dicho compuesto.

24) - El uso de un compuesto seglin la reivindicacién 1
para la fabricacién de un medicamento para el tratamiento

0 prevencién de las enfermedades relacionadas con 1la

modulacién de la subunidad o2 del receptor GABA-A en un
mamifero que compz:r:;e administrar a dicho mamifero una
cantidad eficaz de dicho compuesto.

25) - El uso de un compuesto seglin la reivindicacién
1 para 1la fabricacién de un medicamento para el
tratamiento o la prevencién de la ansiedad en un mamifero
que comprende administrar a dicho mamifero una cantidad

eficaz de dicho compuesto.
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26) - El uso de un compuesto segin la reivindicacién
1 para la fabricacién de un medicamento para el
tratamiento o prevencién de la epilepsia en un mamifero
que comprende administrar a dicho mamifero una cantidad
eficaz de dicho compuesto.

27) - El uso de un compuesto seglin la reivindicacién

1 para la fabricacién de un medicamento para el

tratamiento o prevencién de las alteraciones del suefio en

un mamifero que comprende administrar a dicho mamifero una °

cantidad eficaz de dicho compuesto.

28) - El1 uso de un compuesto segiin la reivindicacién
1 para la fabricacién de un medicamento para el
tratamiento o prevenciétn del insomnio en un mamifero que
comprende administrar a dicho mamifero una cantidad eficaz

de dicho compuesto.

29) - El uso de un compuesto seglin la reivindicacién
1 para la fabricacifn de un medicamento para la induccién
de sedacién-hipnosis en un mamifero que comprende
administrar a dicho mamifero una cantidad eficaz de dicho
compuesto.

30) - El uso de un compuesto segiin la reivindicacién
1 para la fabricacién de un medicamento para la induccién
de anestesia en un mamifero que comprende administrar a
dicho mamifero una cantidad eficaz de dicho compuesto.

31) - El uso de un compuesto segiin la reivindicacién
1 para la fabricaci6tn de un medicamento para modular el
tiempo necesario para inducir el suefioc y su duracién en un
mamifero que comprende administrar a dicho mamifero una

cantidad eficaz de dicho compuesto.
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32) - El uso de un compuesto seglin la reivindicacién
1 para la fabricacién de un medicamento para la induccién
de relajacién muscular en wun mamifero que comprende
administrar a dicho mamifero una cantidad eficaz de dicho
compuesto.

33) - Una composicifn farmacéutica que comprende un
compuesto de la reivindicacién 1 en asociacién con

excipientes terapéuticamente inertes.
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a. O sent io the applicant and lo the intemational Bureau) a total of sheets, as follows:

O sheets of the dascription, clalms andbr drawings which have been amended and are the baals of this report
andbr sheels containing rectifications authorized by this Authority (see Rule 70.18 and Section 807 of the
Administrative Instructions).

0O sheets which supersade earier sheets, but which this Authority considera contain an amendment that goes
mnd the disclosure In the international appication as filed, as indicatad In tem 4 of Box No. | and the
upplemental Box.

b. O (sent to the international Buraau only) & total of (indicats type and number of electronic carrter(s)) , contalning a
sequence listing andbr tablea related thereto, In computer readable form only, as indicated in the Supplemental
Box Relating to Sequence Listing (see Section 802 of the Adminisirative Instructions).

Thia report containe indications relating to the following tems:

B3 Box No. | Basls of the opinicn

O BoxNo.l  Priority

Ed Box No. Il  Non-establishment of opinion with regard to novelty, Inventive step and Industriai applicabiiity
O Box No. IV Lack of unity of Invention

EJ BoxNo.V  Reasoned statement under Article 35(2) with regard to noveity, Inventive step or Industrial
applicability; citaions and explanations supporting such statement

0 BoxNo.VI Certaln documents clted
O BaxNo. VIl Certain defects In the intemational application
[l Bax No. Vilt Caertain observations on the intemational application
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*  INTERNATIONAL PRELIMINARY REPORT International applgation No.
ON PATENTABILITY PCT/EP2004/008207

Box No.! Basls of the report

1. With regard 1o the language, this report le based on the intemational application in the language in which it was
filed, unless otherwise indicated under this tem.

O This report is based on translations from the original language into the following language ,
which is the language of a translation furnished for the purposes of:
O intemational search (under Rules 12.3 and 23.1(b))
O publication of the intemational application (under Rule 12.4)
O Iintemational preliminary examination (under Rules 55.2 andbr 55.3}

2. With regard to the elementa* of the intemational application, this report is based on (replacement sheeis which
have been fumished io the receiving Office in response to an invitation under Articie 14 are referred 1o in this
report as "originally filed" and are not annexed to this report).

) Deacription, Pages
1-55 as originally filed
Claims, Numbers
1-36 as originally filad

O a sequence listing andr any related table(s) - see Supplemental Box Relating to Sequence Listing

3. 0 The amendments have resulted in the cancellation of:
O the description, pages
[ the claims, Nos.
O the drawings, sheetsfigs

O the sequence listing (specify):
O any table(s) related to sequence listing (specify):

4. O0 This report has been established as if (some of) the amendments annexed to this report and fisted below
had not been made, since they have been considered to go beyond the disclosure as filed, as indicated in the
) Supplemental Box (Rule 70.2(c)).
O the deacription, pages
O the claims, Nos.
O the drawings, shaatsfigs
O the sequence listing (specify):
[ any table(s) related to sequence listing (specify):

* If iltem 4 applies, some or all of these sheets may be marked *supergeded.*”

Form PCTAPEA/4Q9 {January 2004)
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" INTERNATIONAL PRELIMINARY REPORT Intermnatio plication No.
ON PATENTABILITY PCT/EP2004/008207

Box No. Il Non-establishment of opinion with regard to novelty, Inventive step and industrial
applicability

1. The questions whether the claimed invention appears to be novel, to involve an inventive step (to be non-
obvious), or to be industrially applicable have not been examined in respect of:

O
=

O 0

the entire intemational application,
claimas Nos. 22-32 with respect to 1A
because:

the said interational application, or the sald claims Nos. 22-32 with respect to |A relate to the following
subject matter which does not require an international preliminary axamination (specify):

soe separate sheet

the description, claime or drawings (indicate particular elemenis below) or said claims Nos. are so unclear
that no meaningful opinion could be formed (specify):

the claims, or said claims Nos. ara eo inadequately supported by the description that no meaningful opinion
could be formed.

no international search report has been established for the said claime Nos.

the nuclectide andbr amino acld sequence listing doas not comply with the standard provided for in Annex
C of the Administrative Instructions in that:

the written form O has not been fumished
O does not comply with the standard
the computer readabla form [0 has not been fumished
O does not comply with the standard
the tables related to the nuclectide andbr amino acid sequence listing, if in computer readable form only, do
not comply with the technical requirements provided for in Annex C-bis of the Administrative instructions.

Seae separate sheet for further details

Farm PCTAPEA/409 {(January 2004)



" INTERNATIONAL PRELIMINARY REPORT Intemnationaf application No.
ON PATENTABILITY PCT/EP2004/008207

Box No.Y Reasoned statement under Article 35(2) with regard to novelty, inventive step or Induatrial
applicabllity; citations and explanations supporting such statement

1. Statement
Novelty (N) Yes: Claims 1-36
No: Claims
Inventive step (IS) Yes: Claims 1-36
No: Claims
Industrial applicability (I1A) Yes: Claims
4 No: Claims Yes: 1-21,33-38

2. Citations and explanations (Rule 70.7):
oo soparate sheet

Form PCTAPEA/400 (January 2004)
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INTERNATIONAL PRELIMINARY intermational application No.
REPORT ON PATENTABILITY
{SEPARATE SHEET) PCT/EP2004/008207

1. Re item | (Basis of the report)
Reference is made to the following documents:
D1: EP-A-0 264 773 (AMERICAN CYANAMID CO) 27 April 1988 (1988-04-27)
D2: US-A-5 538 977 (DUSZA JOHN P ET AL) 23 July 1996 (1996-07-23)
D3: DE 43 33 705 A (EGE GUENTER PROF DR) 6 April 1995 (1995-04-06)
D4: GB-A-1 412017 (ICN PHARMACEUTICALS) 29 October 1975 (1975-10-29)
D5: DE 101 53 344 A (GRUENENTHAL GMBH ; UNIVERSITEIT LEIDEN LEIDEN
(NL)) 15 May 2003 (2003-05-15)
D6: WO 00/59908 A (DU PONT PHARM CO) 12 October 2000 (2000-10-12)

2. Re Item Il (Non-establishment of opinion with regard to novelly, inventive step
and Industrial applicability) . _
Claims 22-32 relate to subject-matter considered by this Authority to be covered by
the provisions of Rule 67.1(iv) PCT. Consequently, no opinion will be formulated with
respect to the industrial applicability of the subject-matter of these claims (Article
34(4)(a)(l) PCT).

3. Re hitem V (Reasoned statement with regard to novelly, inventive step or
industrial applicabliity; citations and explanations supporting such statement)

3.1 Subject-matter
The present application relates to certain pyrazolo[1,5-a]pyrimidines characterized by
a nitro-group at position 3. The claimed compounds exhibit affinity for GABAa
receptor thereby being useful for the treatment of inter alia anxisty and sleep
disorders.

3.2 Noveity
The subject-matter of claim 1 differs from
-D1-D3 in view of the present nitro-group at position 3 of the pyrazolo[1,5-

Form PCT/Separate Shaat/408 (Sheet 1) (EPO-January 2004)
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INTERNATI NAL PRELIMINARY intemational applightion No.
REPORT ON PATENTABILITY
(SEPARATE SHEET) PCT/EP2004/008207

alpyrimidine moiety

- D4 in view of present R, being an aromatic moiety (see definition of
comresponding R, in D4)

- D5-D6 in view of the present nitro-group at position 3 of the pyrazolo[1,5-
ajpyrimidine moiety.

) The requirements of Art. 33(2) PCT are fulfiiled.

3.3 Inventive step
' Document D2 is considered as closest prior art. This document discloses
pyrazolo[1,5-a]pyrimidines substituted at position 3 and 7 having anxiolytic, anti-
convulsant, sedative-hypnotic and skeletal relaxant activity.

in view of this document, the problem to be solved can be regarded as the provision
of further compounds having the same activity.

The solution provided consists in compounds according to present claim 1
characterized by a nitro-group at position 3 of the pyrazolo[1,5-aJpyrimidine core.

The problem is considered as being solved in view of the pharmacological data on
pages 17-21 of the specification.

The provided solution is presently considered as involving an inventive step. Although
documents D1-D3 already disclose a variety of suitable substituents (from hydrogen
to aromatic substituents) at position 3 of the pyrazolo[1,5-a]pyrimidine core, the
comparative tests vis-a-vis zaleplon, which differs only in the substituent at position 3,
indicate a surprisingly superior activity of the claimed compounds.

The requirements of Art. 33(3) PCT are fulfilled.

3.4 Industrial applicability
For the assessment of the present ciaims 25-32 on the question whether they are

Form PCT/Separats Shest/400 (Sheat 2) {(EPO-January 2004)
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INTERNATIONAL PRELIMINARY International ation No.
REPORT ON PATENTABILITY ]
(SEPARATE SHEET) PCT/EP2004/008207

industrially applicable, no unified criteria exist in the PCT Contracting States. The
patentability can also be dependent upon the formulation of the claims. The EPO, for
example, does not recognize as industrially applicable the subject-matter of claims to
the use of a compound in medical treatment, but may allow, however, claims to a
known compound for first use in medical treatment and the use of such a compound
for the manufacture of a medicament for a new medical treatment.

3.5 Certain observations
As far as the subject-matter of claims 22-24, 34 and 35 is concemed it is stressed

‘ that the selactive occupation of a receptor cannot be considered in itself as a
therapeutic application. The discovery, that a substance binds a receptor still needs
to find an {(unexpected) practical application in the form of a defined real treatment of
any pathological condition to be considered as an invention eligible for patent

protection.

Form PCT/Sepamate Sheet/409 (Sheet 3) (EPO-January 2004)
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TRATADO DE COOPERACION EN PATENTES

PCT

INFORME DE EXAMEN PRELIMINAR INTERNACIONAL SOBRE

PATENTABILIDAD

(Capltulo Il del Tratado de Cooperacion de Patentes)

(Articulo 36 y Regla 70 del PCT)

No. de Expedients del Solicitanta o

PROCEDIMIENTO
Apoderado Véase Formulario PCTAPEA418
M/45173-PCT ) POSTERIOR -
No. Solichiud Internacional l{;dnammid-w Fecha de Prioridad (diafmesiio)
PCT/EP2004/008207 22.07.2004 24.07.2003

Clasificacion Internacional de Patertis (IPC) o Clasificacdn Nacional e IPC
CO7D 487/04, A61K 31/519, AB1P 25/22

Solicitante

FERRER INTERNATIONAL S.A. y colaboradores

'3 D {enviados al soliciients y a ia Oficina Intsmacional) un total de

D hojas da la descripelén, reivindicaciones yo dibujos que han skio corregidas y son s baas
para ests informe y/o hojas que contishen reciificacionss autorizadas por ests Autoridad
{ver regia 70.18 y Saccidn 807 de las Instrucciones Administrativas)

D hojes que sustituyen hojas unteriores, pero as cuaies ests Autorkiad conakiens contienen
una cormeccidn qua va mia alld de lo divuigado en la solicitud Intamacional como as
presantd, segdn sa Indica on el tam 4 de la casllla | y ia Caslila Suplamantarta.

b. D {anvhdc:a :n)l;mb 4 i» Oficine intemacional) un total de (Indique tipo y ndmero de portador(es)
elecirinico(s;
istado de una secusncia y/o tablas relacionadss con al miamo, solo en forma leghie por
compuiador, como so Indica en la casilla guplamentara Reslacionada ol Lisindo de la
Secuencia (ver Secclén 502 da laa instruccones Administrativas).

4.  Estsinforms de examen preliminar Intemacional fus elaborado por la Oficina Encargada del Examen
Prefiminar Intamacional y se envia sl solicitants segiin Articulo 36.

2.  Ests INFORME comprends un total de 7 hojes, Incluyendo esta portada
3.  Ests INFORME también viene acompafiado de ANEXOS qus comprenden:

hojas, como sigus:

, qua contisnan un

4, Este Informe contiens datos con reapacio a los sigufentss puntos:

[X] CuillaNo.l  Bege dei Informe
D Caullia No. IT Prioridad
g Caillla No. IIT  5in elaboracién de un dictamen sobve novedad, actividad inventiva y poshbiidad
de aplicacién Induatrial
D . Caullia No. IV Uniformided deficiente de ia invencidn
@ Casllla No. V Decloracidn justificada segon Asticulo 35(2) con respecto a la novedad, Ia
" gotivided inventive y Ia posbliided de aplicacitn Indusiriak documanios y
explicacionss qua sustantsn esta decisrecién
D Casilla No,. VI Clerios documenina anumerados
D Casllia No. VIl  Ciertas daficiancias del reglstro inemacional
D Caslliz No. VII1 Clortas abaervaciones relacionsdas con la soliciud Intsmacional
[Fecha de preseniacidn de la peticdidn Fecha de la preparacién de este Informe
05.01.2005 24.06.2005
Nombre y direccion postal de la autoridad que realiza e | Funclonario Autorizedo
examen praliminar intemacional:
Oficina Europea de Patentes :
D-80298 Munich Wérth. C
Tel. +49 89 2399 -0 Tx 523565 empu d '
Fax: +40 80 2308 — 4465 Teléfono No. +49 89 2399-8728

Formulario PCT/IPEA/400 (hoja de portada) (Enero 2004)
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INFORME DEL EXAMEN PRELIMINAR INTERNACIONAL Solicltud Intemacional No.
SOBRE PATENTABILIDAD PCT/EP2004/008207

Casllla No. |. Base para este Informe.

1. Respecto al idioma, este informe se basa en la solicitud intemnacional en el idioma en el
que fue presentada a menos que se indique lo contrario en este item.

0] Este informe se basa en traducciones del idioma original al siguiente idioma,
el cual es el idioma de una traduccidn presentada con el propésito de:
O labisqueda intemacional (bajo las Reglas 12.3 y 23.1 (b))

0O la publicacion de la solicitud intemacional (bajo la Regla 12.4)
O el examen preliminar intemacional (bajo las Reglas 55.2 y/o 55.3)

2. Respecio a los elementos* de la solicitud intemnaclonal, este informe se basa en (hojas
de reemplazo que han sido presentadas a la Oficina receplora en respuesta a una
invitacion bajo el Articulo 14 se referencian en este informe como “presenfadas
originalmente® y no se anexan en este informe):

Descripcién, piginas:

{-55 como sa antregaron originaimenta

Relvindicaclones, No.:

1-36 comoa se entregamon originalmente

O unlistado de la secuencia y/o cualquier tabla relacionada — ver casilla suplementaria para
el listado de |a secuencia

3. O Las comecciones han resultado en la cancelacion de:

la descripcién, paginas:

las reivindicaciones, Nos.

los dibujos, hojasffiguras

el listado de la secuencia (aspscifique):

O cualquier tabla relacionada con el listado de la secuencia (especifiqus):

4. [ Este informe se ha establecido como si (algunas de) las correcciones anexas a este
informe y enumeradas debajo no hubieran sido hechas, ya que se ha considerado que
van mas alla de la divuigacidén como se presentd, como se indica en la casilla
suplementaria (Regla 70.2(c}).

O ladescripcidn, paginas:

O las reivindicaciones, Nos.

O los dibujos, hojasfliguras

O el listado de la secuencia {especifique):

O cualquier tabla relacionada con el listado de la secuencia (especifique):
*  Siel ftem 4 aplica, alguna o todas estas hojas pueden ser marcadas "suprimida”.

0000

Formulario PCT/IPEA/408 (Enero 2004)
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INFORME DEL EXAMEN PRELIMINAR INTERNACIONAL Sollcitud Intemacional No.
SOBRE PATENTABILIDAD PCT/EP2004/008207

Casllla No. Il Sin estabiecer opinién respecto a la novedad, nivel inventivo y
aplicabllidad industrial

Las preguntas si la invencién reivindicada parece novedosa, involucra nivel inventivo (no es
obvia), 0 ds industriaimente aplicable no se ha examinado respecto a:

O latotalidad de la invencién reivindicada,
las reivindicaciones Nos. 22 — 32 (respecto a |A)
porgque

dicha solicitud intemacional, o dichas reivindicaciones Nos.:22 — 32 (A} se relaciona con
la siguiente materia la cual no requiere un examen preliminar intemacional (especifique):

Ver hoja aparte

O Ia descripcion, reivindicaciones o dibujos {indique los elementos particulares debajo) o
dichas reivindicaciones Nos.. también son tan poco claros que no pudo formar una
opinién significativa (especifique):

O las reivindicaciones, o dichas reivindicaciones Nos.: estin tan inadecuadamente
sustentadas por la descripcién que no se pudo formar una opinidn significativa.

O no s; ha establecido un informe de bisqueda intemacional para toda la solicitud o para
dichas reivindicaciones Nos..

O la secuencia de nucledtidos y/o aminoécidos no cumple con el estandar proporcionado
en el Anexo C de las instrucciones administrativas en que:

la forma escrita O no se ha presentado
O nocumple con el estandar
la forma legible por computador [  no se ha presentado
O no cumple con el estandar
O las tablas relacionadas con la secuencia de nucleétidos y/o aminoécidos, solamente si
esta en forma legible por computador, no cumple con los requerimientos técnicos
proporcionados en el Anexo C-bis de las Instrucciones Administrativas.

O Ver hoja aparte para detalles

Formulario PCT/IPEA/408 (Enero 2004)



INFORME- DEL EXAMEN PRELIMINAR INTERNACIONAL

SOBRE PATENTABILIDAD

Solicitud Inteacional No.
PCT/EP2004/008207

Casllla No. V Declaraclén justificada bajo el Articulo 35(2) respecto a la novedad, altura
Inventiva | aplicabllidad Industrial: citas y explicaciones que sustentan tal declaraclon.

1. Declaracion
Novedad (N) Si:
No:
Nivel Inventivo {IS) Si:
No:
Aplicabilidad Industrial (IA) Si:
: No:

2. Citas y explicaciones (Regla 70.7):
Ver hoja aparte

Formulario PCTAPEA/409 (Enero 2004)

Reivindicaciones:
Reivindicaciones:
Reivindicaciones:
Reivindicacionss:
Reivindicaciones:
Reivindicaciones:

1-36
1-36

Si:1-21,33-36
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INFORME DEL EXAMEN PRELIMINAR Solicitud internacional No.
INTERNACIONAL SOBRE PATENTABILIDAD
(HOJA APARTE) PCT/EP2004/008207

1. Con relacién al [tem | (Base de este informe)
Se hace referencia a los siguientes documentos:
D1: EP-A-D0 264 773 (AMERICAN CYANAMID CO) 27 de abril de 1988
(1998-04-27)
D2: US-A-5 538 977 (DUSZA JOHN P Y COLABORADORES) 23 de jullo de
1996 (1896-07-23)
D3: DE 43 33 705 A (EGE GUENTER PROF DR) 8 de abril de 1995 (1995-
04-08)
D4: GB-A-1 412 017 ((ICN PHARMACEUTICALS) 29 de octubre de 1975
(1975-10-29)
D5: DE 101 53 344 A (GRUENENTHAL GMBH; UNIVERSITEIT LAIDEN
LEIDEN (NL)) 15 de mayo de 2003 (2003-05-15)
D6: WO 00/50908 A (DU PONT PHARM CO) 12 de octubre de 2000 (2000-
10-12)

2. Con relacién al tem 1l (Sin establecer una opinién respecto a la novedad,
altura inventiva y aplicabilldad industrial)
Las reivindicaciones 22 — 32 se relacionan con materia considerada por esta
autoridad como cubierta por las condiclones de la Regla 87.1 (iv) del PCT.
Consecuentemente, no se formulara opinién aiguna respecto a la aplicabilidad
industrial de la materia de estas reivindicaciones (Articulo 34(4)(a)(l) del PCT).

3. Con relaclén al ltem V (Declaracién justificada bajo el Articulo 35(2}
respecto a la novedad, altura Inventiva i aplicabilidad industrial; citas y
explicaciones que sustentan tal declaracién)

3.1 Materia
La presente solicitud se relaciona con ciertas pirazolo[1,5-a]piridinas
caracterizadas por un grupo nitro en la posicibn 3. Los compuestos
reivindicados exhiben afinidad por el receptor GABAa por lo que son Utiles
para el tratamiento de la ansiedad inter alia y desordenes del suefio.

3.2 Novedad
La materia de Ia reivindicacién 1 difiere de:
- D1-D3 en vista del presente grupo nitro en la posicién 3 de la mitad de

Formulario PCT/Hoja Aparte/409 (Hoja 1) (EPO-Enero 2004)
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INFORME DEL EXAMEN PRELIMINAR Solicitud intemacional No.
INTERNACIONAL SOBRE PATENTABILIDAD
(HOJA APARTE) PCT/EP2004/008207

3.4

pirazolo[1,5-a]pirimidina. ,
-D4 en vista de que | presente R, es una mitad aromatica (ver la
) definicién correspondiente a R; en D4).
-D5-D8 en vista de la presencia del grupo nitro en la posicién tres de la
mitad de pirazolo[1,5-a]pirimidina.

Se cumplen los requisitos del Art. 3382) del PCT.

Nivel Inventivo

El documento D2 se considera el arte previo mas cercano. Este documento
divuiga pirazolo[1,5-a)pirimidinas sustituidas en la posicién 3 y 7 que tienen
una actividad ansiolitica, anticonvulsiva, sedante-hipnética y relajante de la
actividad esquelética.

En vista de este documento, el problema a resolver puede considerarse como
proporcionar compuestos adicionales que tienen la misma actividad.

La solucién provista consiste en compuestos de acuerdo con la presente
reivindicacién 1 caracterizados por un grupo nitro en la posicién 3 del ndcleo
de pirazolo[1,5-a]pirimidina.

El problema se considera resuelto en vista de los datos farmacoldgicos en las
paginas 17 — 21 de la descripcién.

La "solucién provista se considera como que involucra un nivel inventivo.
Aunque los documentos D1 — D3 ya divulgan una variedad de sustituyentes
apropiados (desde hidrogeno a sustituyentes arométicos) en la posicién 3 del
nicleo de pirazolo[1,5-a]pirimidina, ias pruebas comparativas frente a frente
contra el zaleplon, los cuales difieren solamente en el sustituyente en la
posicibn 3, indican una actividad sorprendentemente superior de los
compuestos reivindicados.

Se cumplen los requerimientos del Art. 33(3) del PCT.

Aplicabilldad Industrial
Para la evaluacién de las presentes reivindicaciones 25 — 32 sobre la pregunta

Formulario PCT/Hoja Aparte/409 (Hoja 2) (EPO-Enero 2004)
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INFORME DEL EXAMEN PRELIMINAR Solicitud intemacional No.
INTERNACIONAL SOBRE PATENTABILIDAD
(HOJA APARTE) PCT/EP2004/008207

si son industrialmente aplicables, no existe un criterio unificado en log estados
contratantes del PCT. La patentabilidad también puede depender de la
formulacién de las reivindicaciones. La EPO, por ejemplo, no reconoce como
industriaimente aplicable la materia de las reivindicaciones al uso de un
compuesto en un tratamlento médico, pero puede permitir, sin embargo,
reivindicaciones a un compuesto conocido por un primer uso en un tratamiento
medico y el uso de tal compuesto en la fabricacién de un medicamento para
un nuevo tratamiento médico.

3.5 Clortas observaciones

En cuanto a lo concerniente a la materia de Ias reivindicaclones 22-24, 34 y 35
se enfatiza que la ocupacién selectiva de un recaptor no puede considerarse
en si misma como una aplicaciéon terapéutica. - El descubrimiento, de que una
sustancia se une a un receptor aun necesita encontrar una aplicacion practica
(inesperada) en forma de un tratamiento definido real de una condicién
patolédgica para que sea considerado como una invencién elegible de
proteccién de patente.

Formulario PCT/Hoja Aparte/409 (Hoja 3) (EPO-Enero 2004)
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PATENT COOPERATION TREATY

PCT

NOTIFICATION OF RECEIPT OF

RECORD COPY

(PCT Rule 24.2(a))

PCTIEF200400827
A

From the INTERNATIONAL BUREAU
To:

REITSTOTTER, KINZEBACH & PARTNER

(GBR)  Patantemwatte
SternwartstRatstiter. Kinzebach & Part,
81679 Mlnchen )

Germany Eing 14 Okt. 2004 é’
|
T7 Stemwaristr, 4 0-81678 Minchen

Duts of maifing {day/monthiyear)

28 September 2004 {28.09.2004) IMPORTANT NOTIFICATION
Applicant’s or agent's file efarence Imemstional appliostion No.
M/45173-PCT PCT/EP2004/008207 *-

detalled below.

ANGLADA, Luis et al (for US)

International fliing date
Priority date{s) claimed

Date of receipt of the record copy
by the Iintarnational Bureau

List of designated Offloss

TR

The applicant is heraby notified that the international Bursau has received ths record oopy of the International application as

Name(s) of the applicant{s) snd State(s) for which they are applicants:
FERRER INTERNACIONAL, S.A. {for s}l designated States sxcept US) -

AP :BW,GH,GM,KE,LS,MW,MZ,NA,SD,SL,SZ,TZ,UG,ZM,ZW .
EA :AM,AZ,BY KG,KZ,MD,RU,TJ,TM
EP :AT,BE,BG,CH,CY,CZ,DE,DK,EE,ES,F|,FR,GB,GR,HU,IE,IT,LU,MC,NL,PL,PT,RO,SE,SI|,SK,

OA :BF,BJ,CF,CG,CI,CM,GA,GN,GQ,GW,ML,MR,NE,SN,TD,TG

Natlonal :AE,AG,AL,AM,AT,AU,AZ,BA BB,BG,BR,BW,BY,BZ,CA CH,CN,CO,CR,CU,CZ,DE,DK,DM,
DZ,EC,EE EG,ES,FI,GB,GD,GE,GH,GM,HR,HU,ID,IL,IN,1S,JP,KE,KG,KP,KR,KZ,LC,LK,LR,LS,
LT,LU,LV,MA MD,MG,MK,MN,MW,MX,MZ,NA,NI,NO,NZ,OM,PG,PH,PL,PT,RO,RU,SC,SD,SE,SG,SK,
SL,SY,TJ,TM,TN,TR,TT,TZ,UA,UG,US,UZVC,VN,YU,ZA ZM ZW

22 July 2004 (22.07.2004)
24 July 2003 (24.07.2003) v
12 July 2004 (12.07.2004) -

10 August 2004 (10.08.2004)

The imemational Bureau of WIPO
34, chomin des Colombettes
1211 Genwva 20, Switzeriand

Facsimile No. {41.22) 338.80.76

Authorized officer:
S. GROBET

Telephana No. (41-22) 333 8018

Form PCTAB/AA0Y (January 2004)

008447723



PCT/EP2004/008207

Continuation of Form PCT/IB/301 _ 0\"/
NOTIFICATION OF RECEIPT OF RECORD COPY

Dete of mailing (day/month/year) /
28 September 2004 (28.09.2004) IMPORTANT NOTIFICATION
Applicant's or agent’s fils reference imtwrnational appliostion Na.
M/45173-PCT PCT/EP2004/008207
ATTENTION

The applicant should carefully check the data appearing In this Notification. In case of any discrepancy between thees data
and the indications in ths internstionat application, the spplioant should immediately inform the International Bureau.

in addition, the applicant's attention la drawn o the information containad in the Annax, relating to:
lZ] time limita for entry imto the national phass - see Updated important Information (as of April 2002)
@ requirements regarding priority documents {if applicable)

A oopy of this Notiflostion is being sent to the racalving Office and to the International Saarching Autharity.

Form PCTAB/A01 (continuation shest) (January 2004) 008447723
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Intamational application No.
ANNEX TO FORM PCT/1B/301 PCT/EP2 7

INFORMATION ON TIME LIMITS FOR ENTERING THE NATIONAL PHAS

The applicant is reminded that the "national phase™ must ba entered befors sach of the designated Offices indicated on
the cover sheet of this Notification by paying national fees end furnishing transiations, as prescribed by Articles 22 and 39 and
the applicable nationsl laws. In addition, the applicant may also have to comply with other spacial requirements applicable
In certain Offices. It is the applicant's responsibliity to ensure the necessary steps ta enter the national phase sre taken in a
timely fashion. Most Officas do not issue reminders to applicants In connection with the entry into the national phase.

The applicable time limit for antering the national phase will, subject to what is sald in the following paragraph, be
30 MONTHS from the priority date, not only in respect of any alected Office if s demsnd for international preliminary
examination la filed before the expiration of 18 months from the priority date (ses Article 39(1)), but also in respact of any
designated Office, in the absence of filing of such demand, where Artiole22(1) as modified with sffect from 1 April 2002
applies In respact of thatdesignated Office. Far further details, see PCT Gazette No. 44/2001 of 1 November 2001, pages 18028,
18832 and 18834, as well g8 the PCT Newsletter, Qctober and November 2001 and February 2002 issues.

In praatice, time Emits other than the 30-maonth time iimit will continue to apply, for various perfods of tme, In respact of
certain designated or slected Offices. For regular updates on the applicable time Amits {20, 21, 30 or 31 months, or other
time Limh), Office by Office, refer to the PCT Gazette{"Saction V" part published on m  weekly basis), to the PCT Newsletter
{on a monthly basis) and to the relavant Natianal Chapters In Valume H of the PCT Applicant's Guide {the paper version of
whioh Is updated usually twice a year and the internet version of which Is updated usually on a weekly basis). Finally, s
cumulstiva table of all applicabla time limits for entering the national phase is avallable fram WIPQ's Internet site, vis links
from various pages the site including those of the Gazette, Newsletter and Gulde, at hitp:/Awww.wipo.int/pet/envindex.itmil.

information about the requiremeants for fHing & demand for imemational preliminary exammstion Is set out Inthe PCT
Appilcant's Gulde, Volume VA, Chapter IX. Note that only an applicant who is 8 national orresident of a PCT Contracting
State which Is bound by Chapter Il has the right to file a demand for internationat preliminary examination (st presant, all
PCT Contracting Statas are bound by Chapter I1).

REQUIREMENTS REGARDING PRIORITY DOCUMENTS
For applicants who have not yet complied with the requirernents regarding priority documants, the following is recalled.

Where the priority of an aarfier national, reglonal or international application is clsimed, the applicant must submit s copy
of the said earfier spplication, certified by the sutharity with which It was filad {"the priority document”) ta the recelving Offloe
{whigh will transmit it to tha international Burssu) or directly to the Internations! Bureau, before the sxpiration of 18 months from
the priority date, provided that any such prority document may stfil be submitted to the international Bureau befors that date of
imsrnational publication of the Intarnational application, in which case that document will be considered to have been received
by the Intemnational Bureau on the last day of the 18-month time limh (Rule 17.1{a))-

Where the priority documnent Is lasued by the receiving Office, the applicant may, Instead of submitting the priority
doocumaent, request the receiving Offics to prepara and transmit the priority document to the intemnational Buresu. Such request
must be made before the axpiration of the 18-month tims fimit snd may be subjectad by the receiving Office to the payment
of a fes (Rule 17.1{b)).

i the priority document concernad Is not submitted to the International Bureau or if the requast ta the recelving Office
to prapare and transmit the priority document has not besen made (and the corresponding fee, if any, paid) within the spplicable
time limit Indicated under tha praceding paragraphs, any designated State may disregard the priority clalm, provided thst no
designated Offios may disregard the priority ciaim concerned before giving the applicant an oppartunity, upon entry into the
nations! phass. to fumnish the priority documenm within the time limit which is ressonabls under the circumstances {Rule 12.1(c)).

Where saveral priorities are claimed, the priority date to be considered for the purposes of computing the 18-month time
limit {and all other PCT time limits) is the filing data of the earliest application whose prority is claimed {Article 2{xl}{b}).

Form PCT/1B/301 {Annex) {January 2004) 008447723
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O

PATENT COOPERATION TREATY

PCT

NOTIFICATION CONCERNING
SUBMISSION OR TRANSMITTAL
OF PRIORITY DOCUMENT

(PCT Administrative Instructions, Section 411)

Date of mailing (day/month/year)

From the INTERNATIONAL BUREA
Ta:

REITSTOTTER, KINZEBACH & PARTNER
(GBR) ! Pamuntaawzte
Sternwartsty. Reitstitler, Kinzebiach & Part. !
81679 Mlnchen I

Germany {Eing 03 Doz, 2004 ol

| Stomwarstr. ¢ 0-81879 Minchan

25 November 2004 (25.11.2004) Te—— 9 Mancha
Applicant’s or agent’s fils refersnoce

M/45173-PCT IMPORTANT NOTIFICATION
imternational application No. Intarnational filing date (day/month/year)

PCT/EP2004/008207 22 July 2004 (22.07.2004)
intermnational publlcation date {(day/month/year) Priority date (day/month/year)

Not yet published 24 July 2003 (24.07.2003)

Applicant
FERRER INTERNACIONAL, S.A. et al

1. By means of this Form, which replaces any previously iasued natification concemning submission or transmittal of priority
documenta, the applicant Is hereby notifled of the date of receipt by the International Bureau of the priority document{s)
relating to all sarlier application(s) whose priority Is claimed. Uniess otherwise indicated by tha letters "NR", In the
right-hand column or by an asterisk appearing naxt to a date of recsipt, the priority document concsmed was submitted or
transmitted to the International Bureau in compliance with Rule 17.1(a) or (b}.

2. (if applicable) The lotiors “NR" appearing in the right-hand column denots s priority document which, on the date of malling
af this Form. had not yet bean recsived by the intermations] Bureau under Rule 17.1{a} or (b). Whers, under Rule 17.1(a) , the
priority document must be submitted by the applicant to the receiving Office or the Internstional Bureau, but the applicant
falls to submit the priority dacument within the applicable time limit under that Rule, the sttention of the applicant is directed
to Rule 17.1{c) which provides that no designated Office may disregard the priority olsim concarned before glving the
applloant en opportunity, upon antry into the natlonal phase, to furnish the priority documant within a time limit which is
reasonable under the clroumstances.

3. ({ applicable) An asterisk{®) appearing next to a date of receipt. in the right-hand column, denotes a priority document
submitted or transmiited to the internstional Bureau but rot In compiance with Rula 17.1(a} or (b {the priority document
was recsived after the time limhit prescribed in Rule 17.1{a) or the request to prepare and tranamit the priority document was
submittad to the recsiving Office aftar the applicable time limit under Rule 17.1(b)). Even though the priority document was
not fumished in compliance with Rule 17.1{a) or {b), the intarnational Bureau will nevertheless transmit s copy of the
document to the designated Offices, for thelr consideration. In case such a copy is not accepted by the designated Office
@3 priority document, Rule 17.1(c] provides that no designated Office may disregard the priority elaim conecarned before
giving the applicant an opportunity, upon entry Into the national phasa, to furnish the priority document within a tima limit
which |s reasonable under the circumstancea.

arPCTracelving Offics ™ of oriorty document

24 July 2003 (24.07.2003) ~ 200301747 < ES 09 Nove 2004 (09.11.2004)
12 July 2004 (12.07.2004) .~ 200401696 o ES 09 Nove 2004 {09.11.2004)
Authorized officer

Tha International Bureau of WIPO
3, chamin des Colombeting
1211 Geneva 20, Switzeriand

Facalmile No. {41-22) 338.89.75
Form PCTAB/304 (January 2004)

Aurora CENDANA (Fax : 338 89 75)|

Telophone No. (41-22) 338 8805

008619288
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PATENT COOPERATION TREATY PCT/EP2004/00821

From the INTERNATIONAL BUREAU

PCT

SECOND AND SUPPLEMENTARY NOTICE
INFORMING THE APPLICANT OF THE
COMMUNICATION OF THE INTERNATIONAL
APPLICATION (TO DESIGNATED OFFICES

T #
REITSTﬁTTEH. KINZEBACH & PARTNER {GBR)
Sternwartstr. 4

WHICH APPLY THE X) MONTH TIME AL EMAGRe ™ Enantarwiin
LIMIT UNDER ARTICLE 22(1)) ! E‘eitstﬁrter. iinzehach & Part. -
(PCT Rule 47.1(c) : ;
- i
Dale: of mailing (dayAmonih/year) + Eing. 30. Nov. m Ce ,{ ;
24 November 2005 (24.11.2005) :
Applicant’s or ugent's Gle relerence e—
M/45173-PCT IMPORTANT NOTICE
International application No, Intemational filing dute (Jay/month/year) Priority daic {day/month/year)
« PCT/EP2004/008207 22 July 2004 (22.07.2004) 24 July 2003 (24.07.2003)
Applicum

FERRER INTERNACIONAL, S.A. et al

ATTENTION: For any designuted Office(s), for which the time limit under Anicle 22(1), a8 in force from 1 April 2002 (30 months from
the priorily daie), does not apply, please see Form PCT/IB/308({Firml Notice) issuex] previously.

19

Notice is hercby given that the following designated Office(s), fur which the time limit under Anticle 22(1), a3 in foree from 1 April 2002,
does apply, hw/have requosted that the communicalion of the inlamativnal application, as provided for in Article 20, be effecied under
Rule 93bis.1. The International Burean has eflected that communication on the date indicaicd below:

17 February 2005 {17.02.2005)

AU, AZ, BY, CN, CO, DZ, EP, HU, KG, KP, KR, MD, MK, MZ, NA, RU, SY, TM, US

In accordance with Rule 47.1(c-bis¥i), thuse Offices will accept the present notice sy cunclusive evidence Lthal the communication of Lthe
imternational application has duly taken place on the date of mailing indicwtcd ehove and no copy of the intemalional application is requined
in bo furnished by the applicant to the designated Office(s).

The following devignated Offices, for which the time limil under Article 22(1), s in force from | April 2002, does apply, have not
requested, as at the time of muiling of the prescnl nolice, thut the communication of the inlemnational application be effectad under Rule
Pbir.1 :

AE, AG, AL, AM, AP, AT, BA, BB, BG, BR, BW, 8Z, CA, CR, CU, CZ, DE, DK, DM, EA, EC, EE, EG, ES, Fi, GB, GD,
GE,GH, GM, HR, 1D, IL, IN, IS, JP, KE, KZ, LC, LK, LR, LS, LT, LV, MA, MG, MN, MW, MX, Ni, NO, NZ, OA, OM, PG,
PH, PL, PT, RO, SC, SD, SG, SK, SL, TJ, TN, TR, TT, UA, UZ, VC, VN, YU, ZA, ZW

In accordance with Rulo 47. |{c-bis)ii), those Offices accepl the present notice as conclusive evidence thai the Contracting Saie for which
that Office acts a3 a degignaied Officc does not require the famishing. under Anicle 22, by the applicant of a copy of the iniemational
application.

TIME LIMITS lor entry into the nativnsl phase

Fur the designated or elecied Office(s) listed above, the applicable tirw: Llimit for entering the national phase will, subject io whai Is sald In
the following paragraph, he 30 MONTHS from the priorily date.

In practice, ime limits other thun the 30-month time Hnakt will continue to apply. for various periods of time, in respect of certmin of the
designaied «r elected Office(s) listed nhuve. For regular updates on (he applicable time lbmlis (30 or 31 months, or other time limit),
Office by Office, refer io the PCT Gazetie, ithe PCT Newsletier and \he PCT Applicans’s Guide, Volume II, National Chapiers, all available
from WIPQ's Iniernet site, at htp://www.wipo.int/pc/en/index. html.

It is the applicant's sole responsibillly 1» manitor all these time limits.

The Intemational Buresn of WO Authorized officer

3, chemin des Colombeltes

1211 Geneva 20, Switzerland

Facsimile No.44! 22 740 14 35

Elien Moyse

Facsimile No.+41 22 33889 75

Form PCTAB/308({Second and Supplomentary Notice) {January 2004)
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Brlgard & Castro §°

OGOTA - COLOMBIA

PODER

Yo (nosotros) FERRER INTERNACIONAL, S.A,

domiciilado(s) an Gran Via Carlos il n° 94
E8-06026-Barcelona, Espafia

Nombro(emos) a: RAMIRO CASTRO DUQUE yio CARLOS H.
PALACIO EASTMAN /de Bogoté, Colombia, apodaerados verdaderos y
iegeles con poder especial, amplio y euficients, para recabar de las
oficinas y autoridedes colomblanas edministrativae, judiciales y de
poficle, en cualquier Inglancia o racurso, la obtencidn de patentes de
invencidn, registos de marcas, disefios Industrigles, modelos de
ulllldld depdeitos de nombrea comerciales y ensefias, reglatros de
demhmdu:uhrymnmmmuﬂmm obtencion de
' ceriificados de obtsntor de varlededes vegetales, ss/ como sus
pn‘.'mgna. renovacionas, anolaclones de traspaso, cambios de nombre
ylo domiciio; elaborar, tramiar y registrar contratos de Ecencla y
* «ncias de cuslesqulera clases; Intervenir como demandante o como
— handado en cueiquier instencla y recurso ante cusiquier juez,
corporacion, funclonario pliblico o autoridad en acclones judiciales,
administratives y de policie tales como: oposiciones al reglstro de
arcas; acciones da caducidad, cancelacion y ruliied: accionea
ndicatorine, acclones derlvadas de la obtencidn o axplotacién de
llcencias; acciones de compelencla desleal; demandas penates:
accidnes de Indemnizacion de parjuicios, reclamos y obsarvaciones a
solicitudes de patentes, disafios industrisies, modaios de utiidad, sn el
ejercicio de madilas cautelares y en citras acclones o medidas
simitaras.

A este efecio, lo{s) faculio{femos) pera elevar sclicliudes, formutar
descripciones, enmiendas, protesias, declaraclones, oposiciones,
cunceiaciones, nufidades, apelaciohes y reclamos; pagar impuesios,
cuolss y gravimenes prescriios por la ley; renunclar o desistir a
rjerechos concadidos 0 en cureo de cancesion; recibir toda clase de
documentos y valores, dando el descargo respectivo, v, en genaral,
para dar ante dichas sutoridedes {odos los pasos necesarios al efecto
indicado y tomar todes las mediias que creyaren conducentes al
resguardo de mis (nueetroe Intereses), con todas las daméa facuitades
ales necesarias.

Este poder comprende la feculted de ratificer 0 confirmar en mi
{nuestro} nombre lo sctuado asl como |a facultad de deslsir, transiglr,

gier, y la de sustituio en lodc o en parle y revocar
ustituciones. Asimismo nombro{femos} a: RAMIRQ CASTRO
DUQUE y/o CARLOS H. PALACIO EASTMAN, domicilado{s) en Ia
. -Camera 7 No. 18-58 Plso B, mis (nvestros) apoderadoa an Colombla,
. con facultades para recibir notificecionas y designar apoderados
judiciales o extrajudiciales.

Otorgado y fimado en Barcelona (Espafia)
hay 8§ de Oclubre de 2004

POWER OF ATTORN

| (We)
domiciled in

Hereby appoint RAMIRO CASTRO DUQUE and/or CARLOS H.
PALACIO EASBTMAN, of Bogotd, Colombla, my (our) true and
lawful atiorneys with special, ample and sufficient power to oblain
from the Colomblan administrative, |udiclal and palice offices and
authorities, In any Instance, privileges of patents of Invention,
regleiration of trademarks, Industrial designs end utlity modals;
regisiration of commercial names and emblems, registration of
copyright and coniracts related thereto, certificates of obtainers of
vegelables varleties, as well as extensions, renewals and recordal
of assignments and changes of name and domldla related to the

" above; to prepare, prosecute and register lcenses of any kind; to

act as plaintiff or defendant In any Instance or recourse, and
bafore any judge, corporation, public offical or authority In judicial,
administrative and police. actions, such as: oppositons to the
registration of trademarks; caducily, cancsllaion and nullity
actions; clalm actions darved from the obtaining or expictation of
licenses, action of unfair competition; penal demands, actions of
indemnities for damages: cleims or observations on patent
applications, modela, Industrial designs and ulility models; In the
axarcise of preventive measuras: and in other actions or simliar
proceedings.

To that effect they hereby empowered to fle applications,
formulate deacriptions, amendments, protests, declarations,
oppoaltions, canceliations, nuliies, appeals and claims; to pay
taxes, quotas and assessments prescribed by law, renounce or
walve the rights granted o¢ in the process of granting; to recalve all
Kinds of documents and valuables, giving the respeciive releass of
recalpt, and, in general, to take before sald authoriies the
necessary sieps to such effect, and any measurge that they may
deem pertinent to the safeguard of my (our) interesi{s) with all
the other necessary legal powers.

This power Includes the fecully to ratify or confum desist, seitle
and compromise an my (our) bahalf, and to substiute this power In
whole or in part and i revoke s . At the same time |
(We} hereby appoint RAMIRO CASTRO DUQUE and/or
CARLOS H. PALACIO EASTMAN, domiclled In Carrera 7 No. 16-
56, Pisc 9, my (our) attomey(s) In fact, with powers to receive
natifications and to designate judiclal and exrajudiclal atiomays.

Granted and signed in
this day of 200

Signature




Asiento niimero 1582 del Libro Indicador

-.  CERTIFICADO NOTARIAL (S CIEDAD)

[

Hoy treintadedicientra de dos mil cuatsspsonaiments

mw ante mi ) DON MASSANA,
?ﬂﬁ mﬁoﬂ’?‘ﬂﬂdﬂ% aJe

documento, debidamente Juramentado-declard y dljo que 6l es
Secretariodal&:mejodehdministmcimybi_

de "Fﬂmrmmcrm,sa. ' (cargopamel

!}giﬂﬂ: 08.02,02
ico en escritura

da el 21 a ‘ﬁ‘i

p de 2002, inscr B &1

Socleded legaimente constitulda para un perlodo de duracion
aue adn no ha tarminado; que el declarante estd autorizado por
“a compafila para conferir este poder; que el sello
@stampado por & al ple de tal poder, en nombre y
representacién de ia axpresada compafiia, es el selio ofical de
la; y que el objelo para el cual se conflare este Instrumento
comprendido dentro del de la socledad.

El suscrito Notarlo hace constar que tuvo a ia vista las pruabas
de la exdstencia de la sociedad.

Estadode Espafia
confécha  30-12-04.

v que quien conflere el pruonta poder es su re| {asanta -

CERTIFICADO NOTARIAL
PERSONA NATURAL

de de , comparecid{eron)ante r-nl

Hoy

8 qulen (es) conozco y me consth que es{son) la(s)
persona(s) firmants(s) del documento que precede y qulen(es)
declara(n) que otorgan el mismo para los fines y propésitos
que.en & se exprasan.

Notario Piblico (sallo)

A\

On this day of persanally

« gppeared bafore me

to me known, and known o me to be the psmson who
eigned the foregoing Instrument who being by me duly
swom did depose and say that he (she) Is the

calle 1188 xIr
O “aferior——— of

Which Is legally constituted for a term not yet explred, that
deponent Is authorized by sald Company to confer this
Power of Attomey: that the seal affixed hersunto by the
deponent in the name and on behalf of saki Corporation Is
the corporata seal thereof; and that the purpase for which
this Instrument Is granted Is included within the corparate

purpose of company.

The undersigned Notary Public attests that he has seen the
documents that prove the existencs of the company.

State of
under date of

and that he (she) who grants the present power of attorney
Is Its Representative.

Public Notary (Seal)

NOTARIAL CERTIFICATE
NATURAL PERSON

On this day of
personally appeared before me

of

who Is(are) known to me and who | attest executed the
foregoing document and he (they) declared he (they) -
grani(s) the document for the uses and purposes therein
exprassed.
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TAagalizacién Gnica)

(Conventién de la Haye du 5 de octobre, 1961-Real Decreto/1978,

1.

3.

4.

™ -

Lo 7.

b L F 9.
T ...".-./ .
- N
0

de 2 de -octubre)
Pais ESPARA
El presente documento pfiblico
ha sido firmado por D. Gabriel Suau Rossells--------------
Actuando en calidad de Notario, en legitimacién de firma--
de D. Jorge Ramentol Massan, puesta en un poder, en repre-
sentacién de Ferrer Internacional, 8.A., libro indicador--
n*. 1582, de fecha 310 de diciembre de 2004.--------~-a-uu-
Se halla sellado/timhrado con el de su Notaria.
CERTIFICADDO
En BARCELONA 6. El 31 de Dicliembre de 2004.
Por DON JUAN MANUEL PERELLO FONT, Vicedecano.

Con el N* : -56533~

Bello/timbre: 10. Firma:

Juan Manuel Perells Font
Vicedecano
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. PATENTE DE INVENCIO

3¢ ..  ESQUEMA DETRAZADO

@

REQUISITOS NECESARIOS PARA PRESENTACION Y AGILIZACION DEL

TRAMITE

MODELO DE UTILIDAD
Induddn de que se solicita la concesion de una patente.
Deserpelén de la Invencién.

)
().
Datos de Identificacion del solicitante o de la persona que se presenta la solleilud/ )
)
}

j\:\

Dibujos da ssrasios pertinentes.
Comprobante de Pago de las

establecidas.

INCOMPLETA ( )

* . DISEROINDUSTRIAL ( )

Indicacion de que se solicita el registro de Disefio industrial

Datos de identificacion del solicitante o de la persona que presenta

la solicitud.

Representacion grafica o fotogrifica del Disefio industrial 0 muestra del
Material que Incorpora el disefio. ( ) {
Comprobante de pago da las tasas establecidas ()

COMPLETA  { )

INCOMPLETA

()

Indicacion da que solicita el registro de un Esquema de trazado.
Datos de identificacion del solciiante o de la persona que presenta
La solicitud.

Representacion grafica del esquema de trazado

Comprobante de pago de las tasas establecidas.

()

— g
LA

COMPLETA ( ) INCOMPLETA { )

Firma Responeable: o e
SUPERINGUISTRIA Y CORERCIO
Radicacion : SCORCEA0  HONOSGER

Fecha (RE): PERE-B1-13 15:44:31
Trinits
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REPUBLICA DE COLOMBIA

SUPERINTENDENCIA DE IMDUSTRIA Y COMERCIO \p\'
Bogoté,
2020
Doctor (a)

PALACIO EASTMAN CARLOS HUMBERTO
Apoderado{al y/o Representante de
FERRER INTERNACIONAL 8.A.

REFERENCIA Radicaclén No. 6 2640
Bolicitud internacional ep2004/008207
Fecha inicioc fase nacional 24/02/2006

Trémite 11
Evento a7y
Actuacién 43
Oficio No. -~ &899
Como resultado del de forma, realizado con fundamento en el articulo 38 de

la Decisgifn 486 de la Comisifm de la Comunidad Andina, articule 27 del Tratado de
Cooperacién en Materlia de Patentes (PCT), regla 51 bis del Reglamento y Circular
Unica de la Superintendencia de Industria y Comercio, se le comunica gua:

1. La solicitud nacional no contiene la traducciSn de la solicitud internacional
tal como fue presentada. (Numeral 5.2.5, capitulo quinto del titulo décimo de la
Circular Unica de la BIC).

2. La solicitud no contiene la copia del documento en que comsta la cesifm del
derecho a la patente del I1inventor al solicitante o a su causante. (Axrt. 26-k)
Decielén 486.

En cumplimiente de lo dispuesto por el articulo 39 de la Decisiém 486, se le
requiere para que dentro del término de dos meses siguientes a la fecha de
notificaclén del presente oficlio, camplete los requisitos anteriormente enunciados.
En cago de no dar cumplimiento al presente requerimliento, la solicitud se
considerari abandonada y perderd su prelaciénm.

Notifigqueae el present
e), del capitulp quin

¢lo conforme a lo dispuesto en el numeral 5.2, literal
del/titulo primero de la Circular Unica No.1l0 de 2001.

ALIX CESPEDES DE VERGEL
Jefe de la/divisisn de Nuevas Creaciones

El erior requerimiento fue notificado por fijacién aen 1lista de

fecha 1D H'm'm




