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EL ARTICULO 44 DBET LA DECISION 486, GACETA No. 338

f
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|
ARLOS R. OLARTE, mayor de edad|y vecino de Bogota, D.C., identificado tal como aparece al

ie de mi firma, en mi condicion de af)oderado del solicitante, segun consta en el poder adjunto,
|

espetuosamente me permito solicitar,{‘ que se examine si la invencion relne los requisitos de

atentabilidad previstos en la misma. I;Bando cumplimiento a lo establecido en el articulo 44 de la

ecision 486 de Ja comision de la Con#'unidad Andina de Naciones. Adjunto recibo por el monto de

$177.000 pesos para cubrir la tasa cor:Ispondiente, segn la Resolucién 37323 del afto 2003,
Igualmente ratifico toda actuacién redlizada en el presente expediente por el Dr. Alvaro Correa-

Ordofiez. ’
|
i

Atentamente,

/

"OLARTE
C.C. 79.782.747 de Bogota
T.P. 74,295

Anexo:Recibo por $177.000 pesos |
Poder |
|
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Traduccién oficial del Inglés p&r.Mar1én Neira Castro, resolucidén 2117 del

Ministerio de Justicia de Colombia

APOSTILLA ENlTODER DE REPRESENTACION DE

SCHERING CORPORATION

APOSTILLA
(Convencidn de la| Haya del 5 de octubre de 1961)
1. Pais: Estados Unidos de América

- Este documento Publico

ha side firmado por Marguerite La Corte

3. Quien ejerce funciongs de Notario publico de Nueva Jersey
4, Lieva el sellc de Manguertie La Corte Notario
- CERTIFICADO
5. En Trenton, Nueva Jérsey
6. E1 29 de agosto 2003
7. Por John E. McCormac Contador Publico- Tesorero de Nueva
Jersey 8. ‘No. A 180345

9. Gran Sello del Estadd de Nueva Jersey
10. Firma legible de John M.

PODER DE REPRESENTACION
Bilinglie inglés- espaﬁo_ otorgado en Kenilworth, Nueva Jersey,
Estados Unidos, el1 7 de bgosto de 2003 y firmado por Edward H.
Mazer - Director Juridico%senior.
CERTIFICADO NOTARIAL
Bilingiie inglés- espaﬁo1,1fechado el 7 de agosto, 2003 certificando

las funciones de Edward $. Mazer - Director Juridico senior, de

Schering Corporation.

Las certificacicones anteriores se basan en

o EXTE )
BGT JUNNsTT OE FATA ¢
TERSLR TEVAS I 18,

NEIETRRCR L P

representacién fechado e1{4 noviembre de 2002,

Sello: Marguerite La Codte— Notaric piablico,
Estado de Nueva Jersey |

Su comisién vence el 7 dé octubre de 2003,
Selloc en alto relieve den Notaric Pdblico ol 570 DE G116
NOTAFA ONSE ()

8, par
(oo C.
MAR NEIRA TRO

fraductor e Intérprete Oficial
‘ inglés - Espafiol - Inglés

i Resolucian No. 2117 del 7 Det 1987
|

i

b, 3.0 - S DR i
fr’l'.i

ot

|

Es +traduccién fiel deél 1inglés, con copia

confrontacién. Bogota 5 qeptiembre, 2003.
!
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THIS PUBLIC DOCUMEN
MARGUERITE LA CORTE
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'EL EXTRACTO DE LA PRESENTE SOLICITUD DE PATENTE DE INVENGION -

'LEY EXPIRA EL 01 DE JULIO DE 2004.

Ind ' Comercio

SUPERINTENDENCIA

DIVISION DE NUEVAS CREACIONES

RADICACION EXPEDIENTE No.:02-103708

|

i

PCT FUE PUBLICADO EN LA GACETA DE PROPIEDAD INDUSTRIAL No 538,

i

DE FECHA 31 DE MARZO DE 2004, EL TERMINO HABIL SENALADO POR LA

|
NOTA: Dentro del plazo de Ios’;seis (6) meses siguientes a partir de la fecha de
publicacion en la gaceta de PEpiedad Industrial, debera solicitar y cancelar el

examen de patentabilidad so pena de que la solicitud caiga en abandono, de
acuerdo con lo establecido en ¢l Articulo 44 de la Decision 486/2000.

SE PRESENTARON OPOSICIONES POR PARTE DE TERCEROS.
S| N0 X

Carvera 13 No. 2700 Fs0 5y 10
Connutador: 334 12 21-2-3-4
Fax 281 31 25 e-mail: infoGsic.gov.oo
Santa Fe de Bogoti D.C. - Colontaa
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SUPERINTENDENdIIA DE INDUSTRIA Y COMERCIO
DIVISION DF NUEVAS CREACIONES

2020

Bogota, D.C. 31 de enero de 200 _.

Apoderado: Carlos Reinaido OJLrte ?fi?,icﬁ .1994
| i f
. REFERENCIA: Radicacion N°02-103708
' Tramite 002
Evento | 001
Actuacion J) 430
Folios |

i
(
i

|

Como resultado del examen de fondo, realizado con fundamento en el articulo
46 de la Decision 486 de la cqamisién de la Comunidad Andina, se le comunica:

1. DEL ARTICULO 46 J

°s

Articulo 46. De ser necesarlo, a efectos del examen de patentabilidad y a
requerimiento de la oficina nacional competente, el solicitante proporcionara, en

un plazo que no exceder"‘ de 3 meses, uno o mas de los siguientes

documentos relativos a una ¢ mas de las solicitudes extranjeras referidas total

o parcialmente a {a misma invencion que se examina:

a) copia de la solicitud extr. hjera;

b) copia de los resultados‘fde examenes de novedad o de patentabilidad
efectuados respecio a esa #olicitud extranjera;

¢) copia de la patente u otroltitulo de proteccion que se hubiese concedido con
base en esa solicitud extranjera;

d) copia de cualquier resojucion o fallo por el cual se hubiese rechazade o

i
I
I
I




¢

denegado la solicitud extranjera;

e) copia de cualquier resolucién o fallo por el cual se hubiese anulado o
invalidado la patente u otro titulo de protecciéon concedido con base en la
solicitud extranjera.
Si el solicitante no presentarallos documentos requeridos dentro del plazo
sefialado en el presente articulo la oficina nacional competente denegara la

patente.
2. DE LA SOLICITUD PCT

El solicitante presenté una solicitud de patente PCT/SE01/016954 que ahora
esta en fase nacional y fue bublicada el 06/12/2001; W001/92284. Dicha
solicitud le fue realizado su examen preﬁminar internacional, al respecto de lo
cual exisien documentos relativos a la patentabilidad.

3. DE LA SOLICITUD BE LA OFICINA

A efectos del examen de patentabilidad y como requerimiento de esta oficina, el
solicitante debera proporcionar, en un plazo que no excedera de 3 meses, los
siguientes documentos relativos a la solicitud exiranjera correspondiente a la
misma invencion que se examina y tales documentos son los que a
continuacion se enumeran: |

1- JOURNAL OF MEDICINAL CHEMISTRY, vol. 39, no. 5, 1; fecha de
publicacion: March 1996/(1996-03-01), pages 1164-71; Autor: P. G.
BARALDI ET. AL.: Titulo: "PyrazoloA4,3-e0-1,2,4-triazoloA1,5-cUpyri
midine Derivatives. Potent and Selective A2A Adenosine
Antagonists."

En cumplimiento del articulo 46 de fa Decisién 486 de la Comision de la
Comunidad Andina, se le indica que debe proporcionar éstos documentos, en
un plazo que no excedera de tres meses, a partir a partir de la fecha de la
notificaciéon de la presente jcomunicacion. Si el solicitante no presentara los
documentos requeridos dentro del plazo sehalado, la oficina nacional

competente denegara la patente.




DIVISION DE

2020

Documentos estudiados:
- Capitulo descriptivo; folios 86 a 1

- capitulo reivindicatorio folios 166
-Solicitud PCT/US01/16954, en fa

Objeto de invencién:

pirazolo[4,3-e][1,2,4]triazolo[1,5-c]

Claridad de la solicitud:

En el articulo 30 de la decision 4

la patente. Deben ser claras y cq

Apoderado: Carlos Reinaldo Olarte

|
NUEVAS CREACIONES

Bogota, DC, viernes 02 de febrero de 2007

Oficig:

W bﬁ‘{)f 1991
REFERENCIA: Radicacién No| 02-103708
Tramite 002
Evento 001
Actuacion 430
Folios

Como resultado del examen de patentabilidad de la presente solicitud de patente,
realizado segun lo establece el articulo 45 de la Decisién 486 de la Comision de la

Comunidad Andina, se notifica el srguiente Concepto Tecnico:

X
i

nacional.

-solicitud del examen de patentabilidad, folios 148 y 149.

El obieto de la solicitud se refiere 7-§(alquiIsustituido—aril)—2—(heteroarilsustituido)-?H-

pirimidin-5-amina .

Clasificacion Internacional de Patantes: C07D487/14; A61K 31/505

86 de la Comision de la Comunidad Andina se

establece: “Las reivindicaciones dgfiniran la materia que se desea proteger mediante

Incisas y estar enteramente sustentadas por la

|58




Hescripcion”. :
LEn la reivindicacion 2, no es clard donde dice R es R'-furanilo, entonces, R’
para esta reivindicacién no esta 1eﬁnido.

-En la reivindicacion 3 no esta eé‘;tablecido el significado de Q, m, ny R%.

-La reivindicacién 5, no es clara aT.ue coloco dependiente de si misma.

-La reivindicacion 6 no es clara) en esta reivindicacidon no esta definido el

significado de R y RS.

Reivindicaciones de uso

La reivindicacion 10 reclama el uso, y de acuerdo con la legislacion colombiana el
uso reclamado no se considera para proteccién por patente, como se lee en el
articulo 14 de 1a Decision 486 de ia Comision de la Comunidad Andina“... Los Paises
Miembros otorgaran patentes para las invenciones sean de productos o
procedimientos en todos los cambos de la tecnologia...”; AQUI NO se hace alusion
al uso.

Continuando con la ultima parte del Articulo 14°... (Los Paises Miembros otorgaran
patentes para las invenciones sean de productos o procedimientos en todos los
campos de la tecnologia, siempré gue sean nuevas, tengan nivel inventivo y sean
susceptibles de aplicacion indusﬁial." El hecho que se diga que el producto o el
procedimiento tengan aplicacion iriidustrial no quiere decir que la aplicacion industrial
sea susceptible de patente.

Asi mismo, citando completamente el articulo 19 este reza: “ Se considerara que
una invencion (lease producto: o procedimiento) es susceptible de aplicacion
industrial (una caracteristica de .’alinvencién) cuando su objeto puede ser producido o
utilizado en cualquier clase de industria, entendiéndose por industria la referida a
cualquier actividad productiva, Encluidos los servicios.” Esta diciendo que una
invencion, producto o procedimiento, debe servir para algo. En ningiin momento se
dice que un uso pueda ser protegiido como patente.

El articulo 16 dice: “ Los productas o procedimientos (o sea, los inventos, ndtese que
nunca se refieren a nada diferente) ya patentados comprendidos en el estado de la
técnica de conformidad con el Articulo 21 de la presente Decisidon, no seran objeto
de nueva patente por el simple hecho de atribuirse un uso distinto al originaimente
comprendido por la patente inicial.” Nunca se refieren a una proteccion para el uso,
como erréneamente se podria interpretar. Se trata de no conceder nueva patente a

un invento (exclusivamente productos o procedimientos) al que se le ha encontrado




PCT WORLD ! ,,ﬁ,[{, ﬂm ORGANIZATION

INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(1) [nternationsal Patent Classification 5 : .| (12) International Publication Number: WO 95/01356
7D 487/14, A61K 31/495 /1 (CO7D Al
58?7/14;4823{9:0'0, 249:00, 249:003 (COTD | | 43 Interpational Publication Date: 12 January 1995 (12.01.95)
487714, 231:00, 239:00, 249:00) ;
? (21)|International Application Number: PCT/EP#/02031 | (81) Designated States: AT, AU, BB, BG, BR, BY, CA, CH, CN,
, , ; CZ, DE, DK, ES, FI, GB, GE, HU, JP, KE, KG, KP, KR,
{ | (22)|Internstional Filing Date: 22 June 1994 (22.06.94) KZ, LK, LU, LV, MD, MG, MN, MW, NL, NO, NZ, PL,
] PT, RO, RU, SD, SE, SL SK, TJ, TT, UA, US, UZ, VN,
Europeant patent (AT, BE, CH, DE, DK, ES, FR, GB, GR,
(30) Priority Data: IE, IT, LU, MC, NL, PT, SE), OAPT patent (BF, BJ, CF,
MI93A001396 29 fune 1993 (29069% | IT CG, CL, CM, GA, GN, ML, MR, NE, SN, TD, TG).
(71) Applicant (for all designated States except US): G- | Published
PLOUGH S.p.A. [[TAT]); Via Ripamond, 89, 1-2D141 Mi- With international search report.

} Inventors/Applicasts (for US only): BARALDI, Pier, Giovanni
[XTAT]; Via Ripamonti, §2, 20141 Milano (IT); ZAPPA-
TERRA, Laora [TTAT]; Via Ripamonti, 89, 20141 Milano
" (). ONGINI, Ennjo [TTAT]; Via Ripamonti, 89, [-20141
Milano (IT).

‘_ lano (IT).
) Inventors; and
) {7

{T#) Agent: MINOJA, Fabrizio; Stmdio Consulenza Brevetmale, Via
Rossini, 8, 120122 Milano (IT).

(§4) Title: 124-TRIAZOLO{L,S-cJPYRIMIDINE HETEROCYCLIC ANALOGUES HAVING ANTAGONISTIC ACTIVITY ON
ADENOSINE Az RECEPTOR

The compounds of formula (I) wherein
and A have the meanings given in the
ification, are cndowed with selective Ag ' o

R} ®
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1,2,4-TRIAZOLO[1,5-¢)JPYRIMIDINE RETEROCYCLIC ANALOGUBRS
T

HAVING ANTAGONISTIC ACTIVITY ON ADENOSINE Az RECEPTOR

The present i#vention relates to compounds having 7
antagonistic activ#ty on adenosine A, receptor. P Lo
Adenosine is known to modulate a number of physio- H>

logical functions. At the cardiovascular system level, }
adenosine is a stqbng vasodilator and a cardiac depres- ;
sor. On central_nérvous system, adenosine induces seda-
tive, anxiolytic and antiepileptic effects. On the re-
spiratory systen, 'adenosine induces bronchoconstric-
tion. At the kidney level, it exerts a diphasic action,
inducing vasoconstriction at low concentrations and va-~
gsodilatation at high doses. Adenosine acts as a lipoly-
gis inhibitor on fat cells and as an antiaggregant on
platelets (Stone T.W., Purine receptors and their phar-
macological rolege. In: Advances in drug research. Aca-
demic Press Limited, 1989, 18, 291-429; Progress Car-
diovasc. Dis. 1989, 32, 73-97).

A number of studies showed adenosine actions are
mediated by two subtypes of receptors which are located
on the cell membrane: an high-affinity one, inhibiting-
the activity of the enzyme adenylate cyclase {Al recep-
tor), and a low-affinity one, stimulating the activity
of the same enzyme (A2 receptor) (J. Med. Chem. 1982,
25, 197-207. Physiol. Rev. 1990, 70(3), 761-845. 4.
Med. Chem. 1992, 35, 407-422).

Intense research efforts have made it possible to
identify and develop analogs to adenosine able to inte-ﬂ,‘f
ract as agonists with the A, and A, receptor. As far as

the antagonists are concerned, it is known that some
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compounds with a xanthine structure are selective anta-
gonists for the Al receptor.

{J. Med. Chem., 1992, 25, 407-422). New compounds
of pharmacological jinterest which possess an high anta-
gonistic action fO!? the A, receptor have not yet been
found. ;

The knowledge ‘available on ‘the physlological role
of adenosine and ilts involvement in some pathological
processes suggests:that selective antagonists for the
A2 receptor can be of pharmacological interest. At the
level of the centyal nervous system, antagonistic A2
compounds should stimulate various cerebral functions
and so possess antidepressive and stimulating proper-
ties for the cogn.itive functions, Moreover, numerous
data show that the A, receptors are present in high
density in the basal ganglia of which'the importance in
the control of movement is known. Hence the hypcthesis
that A, antagonists can improve motor-deficiency due to
neurodegenerative processes at the level of important
cerebral nuclei. It follows that A, receptor anta-
gonists could be useful in the treatment of neurodege-
nerative pathologies. Amongst these are included
Parkinson's disease, senile dementia as in Alzheimer's
disease and psychesis of an organic crigin (Drug Dev.
Res., 1993, 28, 381-385).

At a peripheéric level, A, receptor antagonists
could stimulate the respiratory functions and therefore
have a therapeutic effect in the treatment of broncho-
spasm and more generally asthma. Moreover, with regard
to the effects at a cardiovascular or renal level, an

advantageous actiitity on renal flow can be envisaged
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- [WO 9501356 ‘- | PCT/EP94/02031

and therefore the possibility of the treatment of renal
insufficiency and of various cardiovascular disturban-
ces, _

Some reference compounds interacting with A, re-
ceptor, even thoughrin a not selective way, are known.

5-Amino-9-chloro-2(2-furyl)l,2,4-triazolof{1,5-
clguinazoline, named CGS 15943 (J. Med. Chem., 1988,
31, 1014-1020) and 4-amino-8-chloro-l-phenyl{(1,2,4)-
triazolo(4,3-a)quinoxaline, named CP 66,713 (J. Med.
Chem., 1990, g;{ 2240-2254) are compounds having a good
affinity for A, réceptor, but also active on A; Tre-
ceptor. Only recently, xanthine derivatives have been
found, e.g. (E)-1,3-dialkyl-7-methyl-8-(3,4,5-trimetho-

‘xystyryl)xanthines (J. Med. Chem., 1992, 35, 2342-

2345), which seem to have a selective antagonistic
activity on A, receptors. However, the pharmacological
profile thereof is unknown.

The compounds of the invention have the following

general formula I:

I
’N
L
| n? wH, =
{- ]
1 ¢

in which:
A is a pyrazole, @imidazole or triazole ring;
R is hydrogen; Cl'CS alkyl; C3-C,; alkenyl, C3-Cq
alkynyl; C,-C, cycloalkyl; Cy-Cg alkyl substituted with

65
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WO 95/01356 : _- PCT/EP94/02031

one or more halogen atoms, hydroxy dgroups, Cl..c4
alkoxy, C3-.C; cyclpalkyl, groups of formula -NR,R,,
-CONR,R,; aryl oqﬁionally substituted with halogen
atoms, C,-C, alkoxy groups, Cy-C4 alkyl, nitro, amino,

5 cyano, C,-C, haloalkyl, C,-C, haloalkoxy, carboxy, car-
boxyamido; C,-C;, aralkyl in which the aryl moiety can

be substituted with one or more of the substituents in-
dicated above for the aryl group; a group of formula
~(CH,) -Het, wherein Het is a 5-6 membered aromatic or

10 non aromatic heterocyclic ring containing one or more

heteroatoms selected from N, O, S and m is an integer

from 1 to 5;

Rl, R, which are the same or different, are hydrogen,
Cy-Cs alkyl, C4-Cy, aralkyl, phenyl, or taken together
15 with the nitrogen atom they are linked to, they form an
azetidine ring or a 5-6 membered heterocyclic ring con-
taining one or more hetercatoms sucﬁ as N, O, 8§ and n
is an integer from 2 to 5, with the proviso that, when
A is a pyrazole or imidazole, R is different from
20 fluorobenzyl.
The disclaimed compounds are disclosed in Eur. J.
Med. Chem., 1993, 28, 569-576,
The invention alsc comprises the pharmaceutically
acceptable salts of the compounds of general formula I.
25 The possible meanings of A can be represented by

the following structural formulae:

30
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In compounds of formula I, examples of CI'CS alkyl

groups comprise éreferably methyl, butyl and isopentyl.

Examples of C,-C, cycloalkyl groups are cyclo-
propyl, cyclopentyl, cyclohexyl.

Examples of CI'CS alkyl groups substituted with

'C3-c7 cycloalkyl groups are cyclohexylmethyl, cyclo-

pentylmethyl, 2-cyclopentylethyl.

Examples of substituted C1-Cg alkyl groups com-
prise 2-hydroxyethyl, 2-methoxyethyl, trifluoromethyl,
2-fluorcoethyl, 2-¢ghloroethyl, 3-aminopropyl, 2-(4-
methyl-l-piperazine)ethyl, 2-(4-morpholinyl)ethyl, 2-
aminocarbonylethyl, 2~dimethylamincethyl, 3-dimethyla-
minopropyl. Aryl is preferably phenyl, optionally sub-
stituted with chlorine, fluorine atoms, methoxy, nitro,
eyano, methyl, trifluoromethyl, difluoromethoxy groups.
Examples of 5-6 membered heterocyclic groups containing
N, O, S comprise piperazinyl, morpholinyl, thiazolyl,
pyrazolyl, pyridyl, furyl, thienyl, pirrolyl, tria-
zolyl, tetrazolyl. Examples of Cq-Cyp aralkyl groups
comprise henzyl or phenetyl optionally substituted by
one or more suhstituents selected from chlorine,
fluorine atoms, methoxy, nitre, cyano, methyl, trifluo-

romethyl, difluoromethoxy groups.
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Preferably, R is hydrogen, cl“CS alkyl, aryl or
C,-C3o aralkyl optionally substituted, preferably with
halogen atoms,

Particularly preferred compounds I are those in
which R is a phenetyl group in which the phenyl ring
may optionally be substituted by one or more
substituents selected from chlorine, fluorine atoms,
methoxy, nitro, cyano, methyl, trifluoromethyl,
difluoromethoxy groups.

The compounds of general - formula I have
advantageous biochemical and functional properties
related to their antagonistic action on the
A, adenosine receptor, compared with the reference
compounds CGS 15943 and (5-amino-8-(4-fluorobenzyl}-2-
(2-furyl)-pyrazolo = [4,3-e}-1,2,4-triazolo[l,5-c]pyri-
midine), disclosed .in Eur. J. Med. Chem., 1993, 28,
569-576 and hereinafter referred to as B8FB-PTP. The
effects of the disclosed A, receptor antagonists may be
demonstrated in one or more of the following standard
in vitro and/or in yivo tests. '
IN VITRO TESTS |

Receptor binding

This test involves the ability of adenosine
antagonists to displace radiolabeled agonists {from
A, and A, adendsine binding sites in membrane
preparations from rat brain.

The rat cerebral tissue (whole brain and striatum)
was from male Sprague-Dawley rats weighing 150-200 g.
Al and A, receptor - binding assays were performed
according to Bruns et al. (Proc. WNatl. Acad Sci.
U.s.A., 1980, 77, 65547-5551) and Jarvis et al. (J.

48
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Pharmacol. Exp. Ther.,, 1989, 251, 888-893), wusing
[3H]N6-cyclohexyladenosine ([3H)JCHA) and [3H)2-[p-(2-
carboxy ethyl)-phenetylaminol-5'-N-ethylcarboxamido-

adenosine ([3R]CGS 21680) as radioligands,
respectively.
The test  compounds were dissolved in

dimethylsulphoxide (DMSO} and then diluted with assay
buffer to give the test solutions. The final
concentration of DMSO did not exceed 1% by volume, at
which level it did not affect radic ligand binding to
the membrane receptor.

The selectivity for A, receptors was evaluated by
comparing the affinities of each compound for A, and 2,
receptors. A marked relationship between binding
affinities and physiological effects modulated by
adenosine receptors has been demoqstrated elsevhere
(Conti et al., Waunyn-Schmied. Arch. Pharmacol., 1993,
348,108-112).

The disclosed compounds, described in formula I,
have marked A, receptor affinity with Ki valves ranging
from ! nM to 100 nM (Table). Moreover, some compounds
show A, versus A; selectivity higher than that of the
reference compounds CGS 15943 and 8FB-PTP. In
particular, compound 341 has a selectivity for A,
versus A; receptors of about 50-fold. |

Rat aorta and bovine coronary artery

The A, adenosine antagonistic activity of these
compounds was investigated by evaluating their ability
to counteract vasodilation induced by adenosine
agonists in vascular tissues, such as rat aorta and

bovine coronary arteries, after precontraction with 3uM
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of prostaglandin FZU( . The method used to test
adenosine agonists is described elsewhere (Conti et
al.,Naunyn-Schmied. Arch, Pharmacol., 1993, 348, 108-
112). Cumulative dose-response curves were constructed,
using increasing concentration of NECA (1 nM-10 uM), in
the absence or presence of the antagonist.

Many of the test compounds, at concentrations
ranging from 0.03 to 1lpM, were able to shift to the
right the dose-response curves of the agonist in a
concentration-deﬁenﬁent manner.,

Rat atria
The ability of the disclosed compounds to

antagonize the negative chronotropic effect induced by

‘A, receptor agonists was tested on isolated rat atria,

whose beating rate is known to be modulated by

A, adenosine receptors. The method used to test
adenosine agonists is described elsewhere (Conti et

al., Naunyn-Schmied. Arch. Pharmacol., 1993, 348, 108~
112). The decrease in atrial rate evoked by cumulative

addition of the A, selective agonist, 2-chloro-y6-

cyclopentyladenosihe (CCPA) was measured. The dose~

response curves of the agonist was then repeated in the

presence of the antagonist. The receptor selectivity of
test compounds can be evaluated by comparing the
activities of each compound in antagonizing either
AZ (vasodilation}- or Ay (heart rate)-mediated
responses. |

Some of the disclosed compounds were found to have
little or no effects on the Al—mediated response in
isolated rat atria. Inparticular, compound 341 is

ineffective in this functional model, thus confirming
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its A, versus A; selectivity observed from binding
studies.

IN VIVQO TESTS

Behavioral effects

The Dbehavioral response to treatment with
different doses {ranging from 1 to 100 mg/Kg) of the
test compounds administered parenterally were evaluated
in Swiss mice using the classic "Irwin test* (Irwin,
Psychopharmacologia, 1968 13, 222-257). Behavior,
autonomic and neurological functions of the animals
were assessed throuwgh 36 different parameters evaluated
during observation sessions at 1, 2, 4 and 6 h after
drug administration. The animals were observed until
24 h after administration for checking mortality.

The test compounds preoduced nco mortality and only
tended to stimulate central nervous system activity.

HBemodynamic tests

In adult male spontaneously hypertensive rats,
some of the disclosed compounds were administered
parenterally at increasing doses (1-30 mg/Kg) and their
ability in antagonizing the bradycardic and hypotensive
effects induced by A, and A, adenosine receptor
agonists, respectively, was measured. Systolic bloed
pressure and heart rate were measured in conscious
animals by the tail-cuff method as described elsewhere
(Monopoli et al.; Arch. Int. Pharmacedyn. Ther., 1987,
286, 246-254).

The test compounds antagonize hypotension induced
by A, agonists with a potency similar or higher than
that of the reference compounds CGS 15943 and 8FB-PTP,

whereas some of them antagonize the

/




| WO 95/01356 ; PCT/EP94/02031
10

Al-mediated responses slightly and only at ‘higher

doses.

TABLE - BIOLOGICAL ACTIVITY OF A SERIES OF NEW A2

ADENOSINE RECEPTOR ANTAGONISTS
5
Compound Binding? Selectivity
- N° By LY Ay /2y
‘ : Ki (nM)
10 DCECX L 727 0.002

CGS 15943 6.4 1.2 5.3

8FB-PTP 3.3 1.2 2.8

Ne 292 237 9.0 26.3

N° 294 31.2 2.4 13.0

15  N° SP 319 120 12.6 9.5

N° SP 320 5.8 1.9 3.1

N° SP 340 61.5 13.8 4.4

N°* SP 341 123 2.4 51.3

‘ N°e SP 363 18.6 2,6 7.2
20 N* SP 375 - 4.7 1.5 3.2

N* sp 376 42.6 7.1 6.0

3Inhibition of [3H)CHA binding (A;) in rat whole brain

homogenates or [3H]CGS 21680 binding (A2) in rat
25 striatal homogenates.

- DPCPX (B8-cyclopentyl-l,3-dipropylxanthine) is a
standard A, selective antagonist (Bruns et al.,
Naunyn-Schmied. Arch., Pharmacol., 1987, 335, 59-
63). ‘

30 - CGS 15943 (5-amino-9=-chloro-2-(2-furyl)l,2,4-
triazolo{1l,%-¢c)quinazoline is a reference slightly
selective A2 antagonist (Francis et al., 1988, J.
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Med. Chem,, 31, 1014-1020}.

- 8FB-PTP (S5-amino-8-(4-fluorobenzyl)-2-(2-furyl)-
pyrazolo(4,3-4e]-1,2,4-triazolo[l,5~c]lpyrimidine)
is a reference slightly selective A2 antagonist
(Gatta et al., Euvr. J. Med. Chem., 1993, 28, 569-
576).

For the envisaged therapeutical uses, compounds I
will be formulated as suitable pharmaceutical composi-
tions, which can be administered, for example, by the
oral, parenteral or transdermal routes, using Kknown
techniques and excipients, as described for example in
Remington's Pharmageutical Sciences Handbook, Mack Pub.
Co., NY, USA, XVII ed. The daily dosage will depend, of
course, on many factors (severity of the pathology to
treat, patient conditions, toxicology and pharmacokine-
tic of the selected compound) but generally it will
range from 0,01 to 10 mg/kg body éeight, preferably
from 0,1 to 1 mg/kg, optionally subdivided in more ad-
ministrations. Examples of pharmaceutical compositions
comprise capsules, tablets, solutions, syrups, vials,
controlled-release forms, transdermal forms (cerotti)
and the like.

The compounds of the invention were prepared ac-

cording to the synthetic schemes reported below,

Yol
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Reagents: A) triethyl orthoformate; B) 2-furoic acid
hydrazide, 2-methoxyethanol; C) PhOPh, 260°C; D) 10%
#Cl, under reflux; E) cyanamide, pTsOH, N-methylpyr-

rolidone
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Scheme IT

| N
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. - H
NH, N,

m Vi

Reagents: F) furoic acid hydrazide, diphenylether; E)
cyanamide, pTsOH, N-methylpyrrolidone.

The compounds of formula I of the invention can be -
prepared through either an indirect route described in
Scheme I or a direct route described in Scheme II.

Suitable starting materials for both schemes are
the heterocyclic ortho-amino nitriles of formula III,

generally prepared according to synthetic procedures

“known in literature and reported in the book by

E.C.Taylor and A.McKillop (vol. 7 of the series Advan-

ces in Organic Chemistry, Ed. Interscience, 1970).
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n-€] m

NH2

Ortho-amino nitriles III are transformed into the
corresponding imidates of formula IV by reaction with
an ethyl orthoformate excess at the reflux temperature
for 8-10h. The reaction, after evaporation of the ethyl
orthoformate, leads to the substantially pure corre-
sponding imidates IV in a high yield as evidenced by

the IR and lH NMR analysis on the crude reaction pro-

"{5(»%’

QEt

ducts.

Iv

The imidates of formula IV are then subjected to a
sequence of two reactions allowing to obtain the tricy-

clic structures of formula VI in a high yield.

The reaction sequence comprises: a) reaction with
2-furoic acid hydrazide in a 2-methoxyethanol solution
at the reflux temperature for 8-10h, to obtain the in-
termediates compounds of formula V; b) thermal cycliza-

tion of the latter to corresponding compounds of for-
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mula VI, by heating in diphenyl ether at the tempera-
ture of 260°C for 0.5-1h.

The tricyclic compounds VI are then hydrolyzed
with 10% HC1l at the reflux temperature for 1-3h to give
triazoles VII, which are finally cyclized to desired
compounds I with cyanamide in N-methyl pyrrolidone at
the reflux temperature and in the presence of para-to-

luenegulfonic acid {Scheme I1}.

In some caseas, triazoles VII c;n be obtained di-
rectly heating in diphenyl ether ortho-amino nitriles
III with 2~furoic acid hydrazide. Triazoles VII are
then cyclized as described above (Scheme II). In the
following schemes III, IV and V, the synthesis of the
compounds I in which A is a triazole ring is reported

in more detail.
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Scheme III
of 5-amino-7-substituted-2({2-furyl}-1,2,3-

triazolo[5,4-e]l,2,4-triazolo[l,5-c]pyrimidine deriva-

tives

CON
CONH  g,co, N 2
< L3 N
CN DMSO N
i\ / NH,
f R
POC13
DMF,” 0°C
-0
N CN
N PhOPh y
N
’ £ e —. N\
»
N 260°C ’N ve,
H R
NH,
NHp-CN
PTSQOH

N-methylpyrrolidcng’1su.c
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Scheme IV
Synthesis of S-amino-8-substituted-2(2-furyl)-1,2,3-

triazolo[5,4-e])1,2,4-triazolo(l,5-c]lpyrimidine deriva-

tives
CN CN
NaOH W
m_Q_som ' e K
CN 0°C \N
: ) NHSO0,C4H
B
i
10 |
H25°4 conc.
=l5°C
' CN
15 N : RC1 CN
R—N _ < X o~
N 2€03, pup N
NH, 80°C N
i NH
H 2
A,B
20
0
N 1 .
N
,N NI
25 ““‘lu |
N NH,

30 Reagents: A) furoic acid hydrazide, PhOPh, 260°C, B)
NH,CN, pTsOH, N-methylpyrrolidone.

/
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Scheme V
synthesis of 5<amino-9-substituted-2(2-furyl)-1,2,3-

triazolo{5,4-e11,2,4-triazolo{l,5-clpyrimidine deriva-

tives
5
CN NaOH CN
“ Do+ & o
0°C N
CoN ‘N -
/  NHSO,C,H,
H
10
, RC1
v NaH, DMF
80*c
R R
15 CN \
'KI H,50,4 conc. o o
X e —— N
N -15°C “
]
AB
20
0
R N
\
®
IN N’
A A
25 "N e,

30 Reagents: A) furoic acid hydrazide, PhOPh, 260°C, B)
NH,CN, pTsOH, N-methylpyrrolidone.
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The following .examples illustrate the invention in

more detail.
Example 1

According to the procedures described in J. Org.
Chem. 1956, 21, 1240; J. Am, Chem. Soc. 1956, 78, 784
and the references herein cited, the following com-
pounds are prepared, starting from commercially availa-
ble ethoxy-methqupe malondinitrile and Nl-substituted
hydrazines, which ‘also are mainly commercially availa-
ble:

l-methyl-4-cyano-S-aminopyrazole

l-n-butyl-4-cyano-5-amincpyrazole

l-isopentyl-4-cyano-5-aminopyrazole _

1-(2~cyclopentyl)ethyl-4-cyano-5-aminopyrazole

l-hydroxyethyl-4-cyano-5-aminopyrazole

l-phenyl—4-cfano-.—5-aminopyrazole

1-tert-buty1-4-cyano—5-—aminopyraiole .

1—phenylethy1-4-cyano-S—aminopyrazole

1- (2-chloropbenyl }-4-cyano-5-aminopyrazole.

Example 2

Starting from 4-cyano-S5-aminopyrazole, prepared
according the procedure reported in Chem. Pharm. Bull..
1970, 18, 2353 or in J. Heterocyclic Chem. 1979, 16,
1113, l-substituted 4-cyano-3-aminopyrazoles can be
prepared by diréct alkylation with the corresponding
alkyl halide in dimethylformamide at 80°C for 1-2h in
the presence of anhydrous potassium carbonate. From the
reaction mixture, containing the two Nl and N,
alkylated position isomers in an about 1:2 ratio, the

W, isomer can be isolated by a single crystallization
or column chromatography on silica gel eluting with

2
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ethyl acetate and betroléum ether mixtures. Using said
procedures, the following compounds were prepared:
l-methyl-4-cyano-3-aminopyrazcle
1-buty1—4—cyaﬁo-3-aminopyrazole
l-benzyl-4-cyano-3-aminopyrazole
l-isopentyl-4«cyano-3-aminopyrazole
l-phenylethy1;4-cyano-3—aminopyrazole
Example 3
a}l A suspension of anhydrous potassium carbonate (30
mmols) in DMF (50 ml) is added with 3-amino-4-cyano-
pyrazole (20 mmole), heating to a temperature of 80°C
for 30 minutes. The suspension is added with phenethyl

bromide (25 mmols) and is heated to 80°C for 2h. After

‘cooling to room temperature, the mixture is evaporated

to dryness under vacuum and the resulting residue is
taken up with distilled water (100 ml) and extracted

with ethyl acetate (3 x 50 ml). The combined organic

extracts are dried over anhydrous sodium sulfate and

evaporated to dryness under vacuum.

The resulting residve consists of a 1:3 mixture of
l-phenylethyl-4-cyano-5-aminopyrazole (20%) and of 1-
p;enylethy1—4-cyamo—B-aminopyrazole (60%) which may be
used as such in Example 4 or chromatographed on silica
gel column eluting with an ethyl acetate/hexane mixture
to give:
l-phenylethyl-4-c¢cyano-5-aminopyrazole m.p. 172-173°C;
(20%);
lp-wMr (DMSO-dg): 3.04 (t, 2H); 4.12 (t, 2H); 5.85 (sb,
2H); 7.21-7.30 (m, S5H); 7.41 (s, 1lH); e 1-8-
phenylethyl-4-cyano-3-aminopyrazole m.p. 98-100°C
(60%); lH-NMR (CDCl;): 3.07 (t, 2H); 4.10 (t, 2H); 4.23

oA
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(sb, 2H); 7.17 (s, LIH); 7.00-7.28 {(m, SH).
b) Y solution of l-B-phenylethyl-4-cyano-5-

aminopyrazole (20 mmol)in triethylorthoformiate (40 ml)
is refluxed under nitrogen for 8 h.

The excess orthoformiate is evaporated to dryness
under vacuum and the residual yellow o0il is dissolved
in ethyl ether and percolated onto silica gel to give
the corresponding iminoether (87% yield). The residue
obtained after orthoformiate evaporation is practically
pure and is directly used in the following step. A
solution of the iminoether (20 mmol) and of 2-furocic
acid hydrazide (2.5 g, 22 mmol) in 2-methoxyethanol (50
ml) is refluxed forx §-10 h. After cooling, the solution
ig evaporated to dtyness to give an oily residue which
ig subjected to thermal cyclization in diphenylether
(S0 ml) wusing a Dean-Stark apparatus so as to
azestropically rempve water formed dﬁring the reaction.
After 1.5 h, the reaction is checked in TLC ({ethyl
acetate:petroleum .ether 2:1) and when the starting
compound is completely absent, the mixture is cooled
and added with hexane. The resulting precipitate is
filtered and crystallized to give 7-(B8-phenylethyl)-
2(2-furyl)-pyrazoloi4,3-ell,2,4-triazole(l,5-¢c]pyrimi-
dine m.p. 174-175°C (20%) 1E-NMR (DMSO-d.):3.23 (t,2H);

- 4.74 (t, 2H); 6.75 (s, 1H); 7.14-7.17 (m, 5H); 7.28 (s,

14); 7.98 (s, 1B)3 8.53 (s, 1H); 9.56 (s, 1H).

In a similar way, starting from l-8-phenylethyl-4-
éyano-B-aminopyrazole. 8-(8-phenylethyl)-2(2-furyl)-
pyrazolo(4,3-e]1,2,4-triazole(l,5-c]pyrimidine n.p.
268-270°C {(60%) 1H-NMR (DMSO—dG): 3.32 (t, 2H); 4.72
(t, 2H); 6.73 (s, 1H), 7.23 {m, 5H); 7.95 (s, 1H); 8.8

o
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{s, 1H}; 9.41 (s, 1H) is obtained,

¢) A suspension of a compound VI of step b) (10 mmol)
in 10% HC1 (5.0 ml) is refluxed under stirring for 3 h.
After cooling, the solution 1is alkalinized with
concentrated ammonium hydroxide at 0°C and the
resulting precipitate is filtered or extracted with
ethyl acetate (3 x 100 ml), dried and evaporated to
dryness under vacuum, to give the corresponding l-(B-
phenylethyl)-4-[3(2-furyl)-1,2,4-triazol-5-yl]-5-amino-

pyrazole m.p. 175-176°C; ly-wMR (DMSO-d6)=3,15 (t, 2H);
4.48 (t, 2H); 5.78 (s, 1H), 6.37 (s, 1lH); 6.68 (s, 1lH};
7.1 (s, 18); 7.27-7.28 (m, SH); 7.82 (s, 1H); 14.51
(sb, 2B): in a similar way 1l-(B-phenylethyl)-4-{3(2-

furyl)-1,2,4-triazol-5-yl]-3-aminopyrazole (m.p. 205-

206°C); 1H-NMR (DMSO-dg): 3.12 (t, 28H); 4.46 (t, 2H);
5.75 (s, 1H); 14.41 (sb, 2H) is cbtained.

d) Cyanamide (60 mmol) is added to a suspension of an
amine of formula VII prepared in step ¢) {10 mmol) in
N-methylpyrrolidone (40 ml) followed by P-
toluensulfonic acid (15 mmol).

The mixture is heated to 160°C undér stirring. After 4

h a second portion of cyanamide (60 mmol) is added and.

heating is continued overnight. The mixture is then
treated with hot water (200 ml) and the precipitate is
filtered, washed with water and crystallized from
ethanocl to give the corresponding 5-amino-7-(B-
phenylethyl)-2-(2-furyl)-pyrazolo(4,3-e]-1,2,4-triazo-

le[1,5-clpyrimidine m.p. 225-226°C 1H-NMR (DMSO-d.):
3.21 (t, 2H); 4.51 (t, 2H); 6.65 (s, 1H); 7.1-7.44 (m,
58, arom and 1H); 7.78 (s, 1H); 7.89 (sh, 2H); B8.07 (s,
18} (Compound 341): in a similar way 5-amino-8-(8-

g
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phenylethyl)-2-(2-furyl)-pyrazolo(4,3-e)-1,2,4-triazo-
le{l,5-c)pyrimidine m.p. 212-213°C 1H-NMR (DMSO-dE):
3.21 (t, 2H); 4.53 (t, 2H); 6.7 (s, 1lH); 7.1-7.4 (m,
54, arom and 1lH); 7.65 (sb, 2H); 7.93 (s, 1H); 8.45 (s,
18) {Compound 375) is obtained.

Example 4

A suspension of potassium carbonate (0.23 mole) in
DMSO (70 ml) is added subsequently with cyanoacetamide
(70 mmols} and p-fluorobenzylazide (54.5 mmols). The
resulting solution is stirred at room temperature for
l1h and then poured inte a large volume of water (1.5
1). The separated solid is filtered, washed with water
and dried in oven at 70°C to give l(p-fluorobenzyl)-4-
carboxamido-S5-aminp-1,2,3-triazole (96% yield).

M.p.: 198-199°C; lH NMR (DMSO-dg): 7.5-7.1 (m,6H); 6.4
(s,2H); 5.4 (s,2H).

An amide suspension (0.005 mole), stirred and coo-
led to 0°C, in OMF (5 ml) is added with phosphorous
oxychloride (0.01 mole). The resulting solution is
stirred for 5 minutes at 9°C, 10 minutes at 25°C and 15
minutes at 80°C. After cooling to room temperature, 5
ml of N BCl are added and the mixture is refluxed for 5'
minutes. 1(p-Fluorchbenzyl)-4-cyano-5-amino-1,2,3-tria-
zole separates from the cooled solution (90% yield).
M.p. 185-186°C; lH WMR (DMSO-dg): 7.3-7.0 (m,6H); 5.5
(s,2H); IR (KBr) : 3400, 3220, 2220, 1655 cm-1.

Analogously, the following compounds were prepa-
red:

1- or 2-benzyl-4-cyano-5-amino-1,2,3-triazole
l- or 2-(o-fluorobenzyl)-4-cyano-5-amino-1,2,3~-triazole

1- or 2-(p-fluorobenzyl)-4-cyano-5-amino-1,2,3-triazole
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1- or 2-butyl-4-cyano-5-amino-1,2,3-triazole

1- or 2-isopentyl-4-cyano-S5-amino-1,2,3-triazole

1- or 2-(2-methoxyethyl)-4-cyano-5-amino-1,2,3-triazole
1- or 2-heptyl-4-cyano-5-amino-1,2,3-triazole

1- or 2-octyl-4-cyaho-5-amino-1,2,3-triazole.

Example 5
The preparatjon of ethoxymethyleneamino heterocy-

. cles of formula IV is performed refluxing the respec-

tive ortho-aminonitrile with ethyl orthoformate. By way
of example, the preparation of 4-cyano-5-{ethoxyme-
thyleneamino)-l-butylpyrazole is reported.

A solution of 4-cyanc-5-amino-l-butylpyrazole (20
mmols) in triethyl orthoformate (40 ml) is heated to
the reflux temperature under nitrogen atmosphere for
Bh. The orthoformate excess is evaporated to dryness
under vacuum and the .residual yellow oil is dissolved
in ethyl ether and eluted through s.:i.lica gel to give
the pure compound (87% yield). In many cases, the resi-
due obtained after evaporation of the orthoformate is
substantially pure and is used as such in the subse-
quent step.

IR (nujol): 3140, 2240, 1640 cm-1; 'H NMR (CDCl,): 8.4
(s,18); 7.9 (s,1H); 4.5 (t,28); 4.3 (g,2H); 1.8 (m,2H);
1.5 (m,28); 1.4 (t,38); 0.9 (t,3H).

Example 6

A solution of the ethoxymethyleneamino heterocycle
(20 mmols) and 2-furoic acid hydrazide (2.5 g, 22
mmols) in 2-methoxyethanol (50 ml) is refluxed for 5-
10h. After cooling, the solution is evaporated to dry-
ness to obtain a residual o0il which is subjected to

thermal cyclization in diphenyl ether (50 ml) using a
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round-bottom flask fitted with a Dean-Stark apparatus,
to remove azeotropically the water formed during the
reaction. After varying times (3-5h) the reaction is
checked by TLC (2:1 ethyl acetate:petroleum ether) and
when the whole starting product has disappeared, the
mixture is cooled and added with hexane. The resulting
precipitate is filtered and crystallized from the sui-
table éolvent. In some cases, from the solution a vi-
scous oil separates which is decanted and subseguently
extracted, The oily residue is then chromatographed on
silica gel, eluting with ethyl acetate/petroleum ether
mixtures, to give the tricyclic compound VI.

By way of examples, the analytical and spectrosco-
pical characteristics of some compounds prepared by
these procedures are reported:
7-butyl-2(2-furyl)-pyrazolo(4,3-e]l,2,4-triazolol1l,5-
clpyrimidine. '
ly wMR (DMSO-d.): 9.6 (s,1H); B.6 (s,1H); 8.0 (m,1H);
7.4 (m,1H); 6.7 (m,1H); 4.5 (t,2H); 1.9 (m,2H); 1.3
(m,2H); 0.9 (t,3H).
8-butyl-2(2-furyl)-pyrazolof4,3-e]l,2,4-triazolo(1,5-
clpyrinidine.
lg wmr (DMSO-d.): 9.4 (s,1lH); 8.9 (s,1H); 8.0 (m,1H);
7.3 (m,1#); 6.2 (m,lH); 4.5 (t,2H); 1.9 (m,2H); 1.3
(m,28); 0.9 (m,3H). In the 2D-NMR (NOESY) spectrum, the
N-CH2 signal rescnating at 4.5 shows crogs peaks with
the C9-H signal resonating at 8.9.
7-isopentyl-2(2-furyl)-pyrazolo(4,3-e]l,2,4-tria-
zolo(1l,5-¢]pyrimidine,
la mr (CDCYy) : 9.1 (s,1H); 8.8 (s,18); 7.7 (m,1H);
7.3 (m,1H); 6.6 (m,1H); 4.6 (t,2H); 1.18-1.7 (m,6 3H);
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1.0 (4,6H).
8-isopentyl~2(2-furyl)-pyrazolol4,3-e]l,2,4-tria-
zolo(1l,5-cipyrimidine.
9.1 (s,1H); 8.8 (s,1H); 7.7 (m,1H); 7.3 (m,1H); 6.6
(m,1H); 4.6 (t,2H); 1.9-1.5 (m,3€); 1.0 (d,6H).
Following this procedure, the following compounds
were prepared:
7-methyl-2(2-furyl)-pyrazolol4,b3-e]l,2,4-triazolo(1,5~
¢]pyrimidine
8—methy1-2(2—fury1)-pyrazolo[4,3-e]1,2,4-triazolo[1,5—
¢Jpyrimidine
7-({2-chlorophenyl)-2(2-furyl)-pyrazolo[4,3-e]l,2,4~
triazolo(l,5~-¢lpyrimidine ‘
7-phenylethyl-2(2-furyl)-pyrazolo[4,3-e}l,2,4-tria-
zole{l,5-c]pyrimidine
7-tert-butyl-2(2-furyl)-pyrazolo(4,3-e}l,2,4-tria-
zololl,5-c)pyrimidine ‘
7-{2-cyclopentyl)ethyl-2{2-furyl)-pyrazolo(4,3-ejl,2,4~
triazolo[I,S-c]p&rimidine
8~benzyl-2{2-furyl)-pyrazolo(4,3-ejl,2,4-triazolo(1l,5-
clpyrimidine
7-benzyl-2(2-furyl)-1,2,3-triazolo{5,4-e11,2,4-tria-
zolo[1,5~¢c)pyrimidine
7-{2-fluorocbenzyl)-2{2-furyl}-1,2,3-triazolo[5,4-
ell,2,4-triazolo(l,5~c]lpyrimidine
7-{4-fluorobenzyl}-2{2-furyl)-1,2,3-triazolo[5,4~
e]1,2,4-triazolo(1,5-c]pyrimidine
7-butyl-2(2~-furyl)-1,2,3-triazolo[5,4-e]1,2,4-tria-
zolo[1,5-c Jpyrimidine
7-isopentyl-2(2-furyl)-1,2,3-triazolo[5,4-2)1,2,4-tria-
zolo(1l,5-c]lpyrimidine
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7-{2-methoxy)ethyl-2({2-furyl)-1,2,3-triazolol5,4-
e)l,2,4-triazololl,5-c)pyrimidine
7-heptyl-2(2~furyl)-1,2,3-triazole{5,4-e]l,2,4-tria-
zolo[1l,5-c]pyrimidine
7-octyl-2(2~furyl)-1,2,3~triazolo[5,4-e]1,2,4-tria~
zolo{l,5-clpyrimidine
8-benzyl-2(2-furyl)-1,2,3-triazolo(5,4~-e]1,2,4-tria~
zolol{l,5-clpyrimidine
8§-(2-fluorcbenzyl}-2(2-furyl)-1,2,3~triazolo[5,4~
e]l,2,4-triazolo(l,5-c]pyrimidine
B-(4-fluorobenzyl)-2(2-furyl)-1,2,3-triazolo[5,4~
ell,2,4-triazolo[l,5-c]pyrimidine
8—buty1-2(2-fury1}-1,2,3—triazolo[5,4-e]1,f,4-tria-
zolell,5-clpyrimidine
8-isopentyl-2(2-furyl)-1,2,3-triazolo[5,4-¢]1,2,4-tria-
zolo[l,5-clpyrimidine
8-hexyl—2(2-furyi)-1,2,3—triazolo[5.4;e]1,2.4-tria-
zolo[1,5-c)pyrimidine
8-hepty1-2(2-furyl)-1,2,3-triazolo[5,4-e]l,2,4-tria-
zolo[l,5~clpyrimidine
8-octyl-2{2-furyl)-1,2,3-triazolo[5,4-e]1,2,4-tria-
zololl,5-clpyrimidine
9-benzyl-2{2-furyl)-1,2,3-triazolo(4,5-e])1,2,4-tria-
zolo[l,5-c]pyrimidine
9-(2-fluorobenzyl)-2{(2-furyl)-1,2,3-triazolol4,5-
e]l,2,4~triazololl,5~clpyrimidine
9-(4-fluorobenzyl)-2(2-furyl)~1,2,3-triazolo{¢,5~
e]l,2,4-triazolo(l,5-clpyrimidine

Example 7

The compounds of formula VII were prepared accor-

ding to two methods:
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a) by hydrolysis of compounds of formula VI with dilu-
ted hydrochloric ae¢id;
b) by thermal cyclization of heterocyclic ortho-amino-
nitriles of formula III with 2-furoic acid hydrazide in
diphenyl ether at & temperature of 260°C .
A) a suspension of the tricyclic compound VI (10 mmols)
in 10% HC1l (50 ml) is heated to the reflux temperature
under stirring for 3h. After cooling, the mixture is
alkalinized with éoncentrated ammonium hydroxide at 0°C
and the resulting precipitate is recovered by filtra-
tion or extracted with ethyl acetate (3 x 100 ml),
dried and evaporated to dryness under vacuum,

The residue is purified by either crystallization
from the suitable solvents or chromatographed over a
gilica gel column eluting with ethyl acetate and petro-
leum ether.
1-t-butyl-4-[3(2-furyl)-1,2,4-triazol-5-yl}-4-amino-py-
razole
1y NMR (CDCl,): 13.9 (sb,1E); 7.8 (s,1H); 7.7 (s,lH);
6.9 (m,1H); 6.6 (s,1H); 6.1 (s,2H); 1.6 (s,9H).
B) A suvspension of the heterocyclic ortho-amino-nitri-
les (20 mmols) and 2-furoic acid hydrazide (22 mmols).
in diphenyl ether (30 ml) is stirred and heated to re-
flux (260°C) with a Dean-Stark apparatus until the
starting compound has disappeared (TLC, 1-2h). After
cooling, the mixture is diluted with petroleum ether
and the resulting precipitate is either filtered or se-
parated by decantation and chromatographed on a silica
gel column eluting with 2:1 ethyl acetate and petroleum
ether,

l-p-fluorobenzyli-4{3(2~-furyl)-1,2,4-triazol-5~yl]~5-
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amino-1,2,3-triazole: IH NMR (DMSO-d.): 14,5 (s,1H);
7.8 (s,18); 7.4-7.1 (m,5H); 6.6 (s,1H); 6.5 (s,2H);
5.5 (s,2H).

Exampple 8

A suspension of the amines of formula VII (10
mmols) in N-methyl-pyrrolideone (40 ml) is added with
cyanamide {60 mmeols) followed by p-toluenesulfonic acid
{15 mmols)}. The mixture is heated tc 160°C with magne-
tic stirring. After 4h, a second portion of cyanamide
(60 mmols) is added and heating is continued overnight.
The mixture is then treated with hot water (200 ml)} and
the precipitated solid is filtered, washed with water
and crystallized from ethanol. If no precipitations
take place, the solution is extracted with ethyl ace-
tate (4 x 100 ml), the extracts are washed with brine
(2 x 50 ml), dried and evaporated to dryness under va-
cuum. The residue is then chromatogréphed on a silica
gel column eluting with ethyl acetate.

In the follewing, the analytical and spectroscopi-
cal data of some compounds prepared by this procedure
are reported:
S-amino-7-butyl-2-(2-furyl)-pyrazolo{4,3-e)-1,2,4-tria-
zolofl,5-clpyrimidine (Compound 292).

M.p. 157-158°C; 1B NMR (DMSO-dg) : 8.1 (s,lH); 8.0
{s,28); 7.9 (m,1¥); 7.2 (m,1H); 6.7 (m,2H); 4.2 (t,2H);
1.9 (m,28); 1.5 {m,2H)}; 0.9 (t,3H).
5.amino-8-butyl-2-(2-furyl)-pyrazolo{4,3-e]-1,2,4-tria-
zolo{l,5-c]lpyrimidine (Compound 294).

M.p. 183-185°C; B NMR (DMSO-dg): 8.6 (s,l1H); 8.0
(s,18)3 7.6 {s,28); 7.2 (m,18H); 6.7 (m,1H); 4.2 (t,2H);
1.8 {m,28); 1.2 (m,2H); 0.9 (t,3H).
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5-amino-7-benzy1-2—(?-furyl)-l,2,3—triazolo[5,4-e]-
1,2,4-triazolo{l,5—cﬂpyrimidine.

M.p. 295-297°C; lB NMR (DMSO-dc): 8.5 (s,2H); 8.0
(s,1#)3 7.3 (m,6H); 6.7 (m,1H); 5.7 (s,2H),
5-amino-7—c—f1uoro-ﬁenzy1-2-(2-fury1)-1,2,3-tria-
zolo[5,4—e]-1,2,4-tﬁiazolo[1,5—c]pyrimidine

M.p. 310-312°C; W NMR (DMSO-dc): B.5 (s,2H); 8.0
(s,18); 7.3 (m,5H); 6.8 (s,1H); 5.75 (s,2H).
S5-amino-7-methyl-2-(2-furyl)-pyrazolo[4,3-e}-1,2,4-
triazolo-[1,5-c)pyrimidine; m.p. 210-213°C
5-amino-7-tert-butyl-2-(2-furyl)-pyrazolo[4,3-e}-1,2,4-
triazolo-{1,5~-c]pyrimidine; m.p. 238-240°C
S-amino-Z—(2-fury1);pyrazolo[4,3-e]-1,2,4-triazolo-
[1,5~c]pyrimidine; m.p. 248-250°C
S-amino-T-(z—hydrox&ethyll-z-(2—fury1]-pyrazolo[4;3-e}-
1,2,4-triazolo-[1,5~c])pyrimidine; m.p. 258-260°C
5-amino-7-phenyl-2-(2-furyl)-pyrazolo[4,3-e]-1,2,4-
triazolo-[1,5-c]pyrimidine; m.p. 295-297°C
5-amino-7-isopentyl-2-(2-furyl)-pyrazoio(4,3-el-1,2,4-
triazolo~-{1l,5-¢lpyrimidine; m.p. 208-210°C (Compound
319).
5-amino-8-isopentyl-2-(2-furyl)-pyrazolo(4,3-el-1,2,4-
triazolo-[1,5-c)pyrimidine;. m.p. 200-203°C (Compound
320).
S~amino-7-phenethyl-2-(2-furyl)-pyrazolo(4,3-el-1,2,4
~triazolo-{1,5-clpyrimidine; m.p. 225°C (Compound 341).
5-amino-7B-benzylo§yethy1-2-(Z-furyl)-pyrazolo[4,3-e]-
1,2,4-triazolo-[1,5-cipyrimidine.
5-amino-7-{8-(4-isobutylphenethyl}]-2-(2-furyl)-pyra-
zole([4,3-el-1,2,4-triazole(l,5-c]lpyrimidine m.p. 207-
210°C.

J
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Example 9

A suspension of sodium azide (0.23 mole, 15 ¢) and
p-fluorobenzyl chloride (0.15 meole, 18.8 ml) in abso-
lute ethanol (45 ml) is stirred and heated to reflux
overnight. After cooling, the suspension is poured into
water (200 ml) and from the solution an o0il separates
which is extracted with ethyl acetate (3 x 100 ml),
dried over sodium sulfate and evaporated under vacuum
with a bath temperature below 35°C. The residue (20 g,
90%) is used directly in the subseguent step, after IR
checking for the presence of the characteristic band of
the azido group at 2140 cm~1,

Analogously, ‘starting from B-phenylethanol tosy-
late in DMF, the l«B-phenethylazide is obtained.

Example 10

p-Fluorobenzylazide (15.1 g, 0.1 mole) and cyana-
cetamide (10.8 g, 0.13 moles) are added in this order
to a suspension of powdered potassium carbonate (57.5
g, 0.42 mole) in dimethylsulfoxide (150 ml).

The mixture ig stirred at room temperature for lh.

The mixture is poured into 3 1 of water and the solid

which separates is filtered and washed thoroughly with

water to give 22,47 g (96%) of l-p-fluorobenzyl-4-car-
boxamido-5-amino 1,2,3-triazole,
M.p.: 198-199°C; 1y NMR (DMSO-d
(s,2H); 5.4 (s,2H).

Analogously, 2-fluoro-6-chlorobenzyl-4-carbossamide-5-
amino 1,2,3-triazole; m.p. 230-231°C; lg-NMR  (DMSO-
de): 5.40 (s, 2H); 6.52 (sb, 2H); 7.12-7.45 (m, 5H).
3-fluorobenzyl-4-carboxamido-5-aminoc 1,2,3-triazole;

m.p. 211-211°C  lB-NMR (DMSO-dg): 5.46 (s, 28); 6.47

g): 7.5-7.1 (m,6H); 6.4

7
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(sb, 2H); 7.00-7.52 (m, 6H).

2-fluorobenzyl-4~carboxamido-5-aminc 1,2,3-triazole;

m.p. 195-197°C.

1- (B-phenylethyl)-4-carboxamido-5-amino-1,2,3-triazole;

m.p. 181-183°C; lH-NMR (DMSO-d/): 3.04 (t, 2H); 4.35

(t, 28); 6.30 (sb, 2H); 7.20-7.47 (m, 7H) are obtained.
: Example 11

A suspension of 1l-p-fluorobenzyl-4-carboxamido-5-
amino-~1,2,3-triazole (23.4 g, 0.1 mole) in DMF (100
ml), magnetically stirred at 0°C, is added with 20.8 ml
{6.2 mole) of POd13. The solution is stirred for 5' at
0°C, 10' at room temperature and finally 15* at 80°C.
After cooling, N HC1 (100 ml) is added thereto and the
resulting solution is refluxed for 5'; upon cooling 1-
p-fluorcbenzyl-4~cyano-5-amino-1,2,3-triazole (18.54 g,
90%) precipitates. M.p. 185-186°C; lH NMR (DMSO-d():
7.3-7.0 (m,68); §.5 (s,2H); IR (RBr): 3400, 3220, 2220,
1655 cem-1.

Analogously, the following compounds are obtained:
2-fluoro-6-chlorobenzyl-4-cyano-5-amino-1,2,3-triazole;
m.p. 181-185°C lH-NMR (DMSO-d.): 5.40 (s, 2H); 7.26-
7.50 (m, SH),
3-fluorobenzyl-4-cyano-5-amino~1,2,3-triazole; m.p. 195
-197°c lm-NMR (DMSO-d
§H).

)t 5-44 (s, 2H); 7.00-7.43 (m,

2-flurobenzyl-4~cyano-5-amino-1,2,3-triazole; m.p.: 195
~197°C. J
1-(6-pheny1ethy1)-4-cyano-5—amino-l,2,3-triazole; m.p.
149-150*C 1n-wMR (DMSO-d.): 3.04 (t, 2H), 4.36 (t, 2H);
7.03 (sb, 2H); 7.23-7.28 (m, S5H}.
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take place, the solution 1is extracted with ethyl
acetate (4 x 10 ml), the extracts are washed with brine
(2 x 5 ml), dried and evaporated to dryness under
vacuum. The residue is then chromatographed on a silica
gel column eluting with ethyl acetate to give 105 mg
(30% yield) of 5-amino-7-p-fluoro-benzyl-2-(2-furyl)-
1,2,3-triazolo[5,4rell,2,4-triazolo(l,5-c]pyrimidine
M.p.: 266-268°C; ¥H NMR (DMSO-d.) : 8.5 (sb, 2H); 7.95
(s, 1H); 7.4-7.1 (m, 6H); 6.7 (s, 1lH); 5.7 (s, 2H)
{(Compound 340).

Analogously, were obtained:
S-amino-7—o—f1uoro@enzyl-z-(2-fury1)-1,2,3-tria—
zolo[S,d-e]l,Z,4-t#iazolo[1,5-c]pyrimidine; m.p. 310°C.
5-amino-7-benzy1-2f(2-furyl)-1,2,3-triazolo{5,4-e]-
1,2,4—triazolo[l,STc]pyrimidine; m.p. 295-7°C.
S-amino-7-(2—f1uor¢-6-chlorobeﬁzyl]-2-(2-fury1)-1,2,3-
triazolos,4-e]1,2,4-triazolo[1,5-c]pgrimidine; m.p.
218-220°C; lB-NMR !(DMSO~65)= 8.51 (sb, 28); 7.98 (s,
1B); 7.55-7.28 (m, 4H); 6.77 (m, 1H); 5.73 (s, 2H).
5-amino-7-(m-fluorobenzyl)-2-(2-furyl)l,2,3-
triazolo[5,4-e] 1,2,4-triazolell,5-c]pyrimidine; m.p.
280-283°C; lE-NMR (DMSO-dc): 8.45 (sb, 2H); 7.98 (s,
1B); 7.4-7.1 (m, 5H); 6.76 (s, 1H); 5.75 (s, 2H).
5-amino-7-(8~phenylethyl)-2-(2-furyl)-1,2,3-
triazolo(5,4-e] 1,2,4-triazololl,5-c]pyrimidine; m.p.
269-271°C; lH-NMR (DMSO-dg): 8.4 (sb, 2H); 7.98 (s,
1H); 7.3-7.15 (m, 6H); 6.8 (s, 1H); 4.71 (t, 2H); 3.31
(t, 2H) (Compound 376) are obtained.

Example 14
A suspension of anhydrous potassium carbonate (30

mmols} in anhydrous DMF (50 ml) is added with 5-amino-

/75
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The present invention relates to the use of 1,2,4-
triazolo[l,5-clpyrimidine heterocyclic analogues of

formula (1)

/A (1)

10
in which:

A is a pyrazole, imidazole or triazole ring;

R is hydrogen; Cq-Cq alkyl; C3-Cq alkenyl, Cq-Cq
alkynyl; C3-Cy cycloalkyl; Cl—C5 alkyl substituted with
15 1-3 halogen atoms, hydroxy, €q-C4 alkoxy, C53-Cq
cycloalkyl, groups of formula —NRle, —CONRIRZ,
wherein R, and R,, which can be the same or different,
are hydrogen, C,-Cg alkyl, C,-C;, aralkyl, phenyl, cor
taken together with;the nitrogen atom they are linked
20 to,. they form an azetidine ring or a 5-6 membered
heterocyclic ring cpntaining one or more heteroatoms

selected from N, O, 8; aryl optionally substituted with

halogen atoms, Cl"c4 alkoxy, 01-04 alkyl, nitro, amino,
CYano, Cl-C4 halocalkyl, Cl~c4 haloalkoxy, carboxy,
25 carboxvamido groups: €4-Cyy aralkyl in which the aryl
moiety .can be substituted with one or more of _the

substituents indicated above for the aryl group; a
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R4 & i
group of formula L(CHZ)H-<CE§[~3 wherein R 3 and R 4
OH

which can be the same or different, are H, OH, halogen
5 atoms, Cl—C4 alkoxy, Cq-Cy alkyl, nitro, amino, c¢cyano,

Cq-Cy4 haloalkyl, Cy-Cy haloalkoxy, carboxy or

carboxyamido dgroups; moreover the OH group, together
with one of R3 or R4, Qr R3 and R4 together, can form- §
the methylenedioxy group -0-CH,-0~, n is an integer of
. 10 C to 4; a group of formula —{CHZ}m—Het, wherein Het is a
5-6 membered aromatic or non arcomatic heterocyclic ring
containing one or more hetercatoms selected from N, C, S
and m is an integer of 1 to 5;
or a pharmaceutically acceptable salt thereof, for the
15 preparation of a medicament for the treatment of
cerebrovascular disorders, 1i.e. in all those brain
injuries caused by either impairments of the cerebral
circulation or trauma, following deprivation of oxygen
and of those nutriticnal substances which the area
i 20 vascularized by the vessels involved in the patholiogical
condition is subjected to Streoke, cerebral infarction

and brain trauma are among the most severe conditions
which «can be treated with the medicaments There
described.
25 The compounds of formula (I} are selective
antagonists of adencsine A2A receptors.

Adenosine is known to be an endogenous modulator of
a number of rhysiological functions. At the
cardiovascular system level, adenosine 1is a strong
30 vagsodilator and a cardiac depressor. On central nervous
system, adenosine induces sedative, anxiolytic -and

antiepileptic effects. On the regpiratory system,
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3
adenosine induces - bronchoconstriction. At the kidney

level, it wexerts a biphasic action, inducing va-
soconstriction at low concentrations and vasodilation at
high doses. Adenosine acts as a lipolysis inhibitor on
fat cells and as an antiaggregant on platelets ({S8tone
T.W., Purine receptors and their pharmacclogical roles.
In: Advances in drug research. Academic Press Limited,
1989, 18, 291-429; Progress Cardiovasc. Dis. 1989, 32,
73-97; Williams M., Adenosine and Adenosine receptors.
The Humana Press, 1990).

A number of studies showed adenosine actions are
mediated by four subtypes of receptors which are located
on the cell membrane: two high-affinity ones, inhibiting
the activity of the enzyme adenylate cyclase (Al and Ajg
receptors), and two low-affinity ones, stimulating the
activity of the same enzvme (A2A and Aop receptors) (J.
Med. Chem. 1982, 25, 197-207; Physiel. Rev. 1990, 10,
761-845; J. Med. Chem. 1992, 35, 407-422; Pharmacol.
Rev. 1994, 46, 143-156}.

Intense research efforts have made it possible to
identify and develop analogs of adenosine which are able
to interact as selective agonists for the four
receptors, including the A,y Teceptor type (Pharmacol.
Rev., 1994, 46, 143-156),

Other studies aliowed to develop heterocyclic
compounds capable o¢f antagonizing some receptor types.
The xanthine compounds, for example, antagonize both Al
and A,, receptors (J. Med. Chem., 1992, 35, 407-422).

As far as the AZA receptor antagonists are
concerned, the compounds of general formula (I}, which

are known to exert a selective action on said receptors,

707




10

15

20

23

30

WO

98/52568 PCT/EP98/02852

4
as well as the process for the preparation therecf, are

disclosed in WO 9501356 and WO 9705138 applications. A
number of different possible uses of the compounds of
formula (I) are cited in said applications, but .in no
cases a specific use in the treatment of cerebrovascular
disorders is described.

Now it has surprisingly been found that compounds
cf general formula {I) are capable of reducing by more
than 40% the total wvolume of cerebral infarction in
animal models in which a focal cerebral ischemia has
been induced.

Particularly, the study was carried out on animals
{(rats) subjected to occlusion of the median cerebral
artery (MCA), by electrocauterization and subseduent
determination of the cerebral infarction total volume by
means of histolegic analysis of the brain preparations
{Surg. Neurol. 1985, 24:47-51).

Said models are considered relevant to
cerebrovascular pathologies in humans.

Although other heterocyclic compounds (CGS‘ 15943
and CP66713, respectively; Life Sciences, 55, 61-65,
1994 and Brain Research 705, 79-84, 1995) are Kknown to
act favourably in <cerebral ischemia animal models,
nevertheless such compounds act as non-selective
antagonists of the Aoy, Teceptors, in that they also
block other adencsine receptor subtypes thus causing
undesired side-effects.

On the contrary, the compounds of formula (I)
showed a high affinity for A,p receptors and a
remarkable selectivity compared with the other receptors

subtypes, having, for instance, a A, receptor affinity

T3

-
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up to 800-fold higher than the affinity to Al reqeptors,
therefore being safer and more suitable even for a long-
term treatment of disturbances due to cerebrovascular
pathologies.
Particularly effective and therefore preferred are
those compounds of formula {I) wherein:
A is pyrazole, imidazole or triazole; o
R is C7—C10 aralkyl or the group —(CHz}n-<<§§iziwherein
R3 and Ry, which can be the same or different, are hy-
drogen, OH, halogen, C,-C4 alkoxy, C4-C4 alkyl, nitro,
amino, cyano, Cl—C4 haloalkoxy, Cl-—C4 haloalkyl,
carboxy or carboxyamido; moreover the OH group, togefher
with one of Ry or R4r O Rg and Ry together, can form
the methylenedioxy group ~0~CH,-0~; n is an integer of O
to 4,
most preferred are the compounds having the following
formulae (II-IV): NHZ
N{’l\w_-—-w (11}
. N= Z
NH2
U
o )
(III)
NH,
W

oD

(IV}

o

U
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CLAIMS
1. The use cof the compounds of formula I:
4 N
o
N $ (1).
; [ n
N/
Lol
H/
NH2
in which:

A is a pyrazole, imidazole or triazole ring;

R 1is  hvdrogen; Cl—c8 alkyl; CB-C7 alkenvyl, C3—C7
alkynvyl; Cq~Cq cycloaikyl; C4~Cg alkyl substituted with
1-3 halogen atoms, hydroxy, Cl-C4 alkoxy, C3—C7
cycloalkyl, groups of formula —NRle, —CONRle,
wherein R1 and Rz, which can be the same or different,
are hydrogen, Cl'CS alkvl, C?”Clo aralkyl, phenyl, or
taken together with, the nitrogen atom they are linked
to, they form an ‘azetidine ring or a 5-6 membered
hetercocyclic ring containing one or more hetercatoms
selected from N, O, S; aryl optionally substituted with
halogen atoms, C,-C4 alkoxy, C -C, alkyl, nitro, amino,
cyano, Cl-C4 haloalkyl, Cl-C4 haloalkoxy, <carboxy,
carhoxyamido groups; Ca-Cqqo aralkyl in which the aryl
moiety can be substituted with one or more of the

substituents indicated above for the aryl group; a

4
3
group of formula —(Cﬂz)n-{C§§:i wherein Ry e Ry

which can be the same or different, are H, OH, halogen
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1
1,2,4-TRIAZOLO[1,5-C] PYRIMIDINE
HETEROCYCLIC ANALOGUES HAVING
ANTAGONISTIC ACTIVITY ON ADENOSINE
Az, RECEPTOR :

present invention relates to compounds having
istic activity on adenosine A, receptors.

stem, adenosine induces bronchoconstriction. At
the kidoey level, it exerts a biphasic action, inducing vaso-
constriction at low concentrations and vasodilatation at high
doses. Adenosine acts as a lipolysis iphibitor on fat cells and
as an anliaggregant on plateiets (Stone T. W. Purine recep-
tors and their pharmacological roles. In: Advanees in drug
research. Academic Press Limited, 1989, 18, 291-429;
Progress Cardiovasc. Dis. 1989, 32, 73-97; Williams M.,
Adenosine and Adenosine receptors. The Humana Press,
1990).
Adenosine action is mediated by the interaction with
differen} membrane specific receptors which belong to the
family of receptors coupled with G proteins.

Biodhemical and pharmacological studies, together with
the recent acquirements in the molecular biology field, have
up to ngw allowed to identify at least 4 different adenosine
receptors: Ay, As,, Ay, ed Ay (Phamacol. Rev,, 1994, 46,
143-156).

Intepse research efforts have made it possible to identify
and develop analogs to adenosine able fo interact as agonists
with the A;, A, and A, receptors (Pharmacol. Rev., 1994,
46, 143-156).

The|knowledge available on the physiological role of
adenosine and its involvement in some pathological pro-
cesses uggests that selective antagonists for the A, recep-
tor can|be of pharmacological interest. At the level of the
central mervous system, antagonistic A,, compounds could

the hypothesis that A,  antagonists can improve
mpairment due to neurodegenerative processes.

nore ge

9—2544) have been found to have high A, , affinity and
ate A,, vs A, selectivity (about 50-fold).

Th¢ compounds disclosed in WO 9501356 are 1,2.4-
triazolp[ 1,5-clpyrimidine heterocyclic analogues, on the
heterogyclic ring of which is present, inter alia, an aryl
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2
group, particularly phenyl or phenylalkyl, optionally substi-
tuted with halogen atoms, C,_, alkoxy, C,~C, alkyl, nitro,
amino, cyano, C,~C, haloalkyl, C,-C, haloalkoxy, carboxy,
carboxamido groups.

Moreover, it has surprisingly been found that the pres-
ence of at least one hydroxyl on the phenyl ring gives the
compounds disclosed in W095(1356 an increased A, selec-
tivity.

”therefore, the present invention relates to compounds of
general formula I:

wherein:
A is a pyrazole, imidazole or triazole ring

R
-<—|j:/ )
R= — (CHp) \ » whetein
7 ou

R, and R, which are the same or different, are H, OH,
halogen, C,~C, alkoxy, C,—C, alkyl, nitro, amino,
cyano, C,—C, haloalkyl, C,—C, haloalkoxy, carboxy,
carboxamido groups; moreover the OH group, together
with one of R, or R,, or R, and R,, can form the
methylenedioxy group —O—CH,—0—;

n is an integer from 0 to 4.
The invention also comprises the pharmaceutically
acceptable salts of the compounds of general formula 1.

The possible meanings of A can be represented by the

following structural formulae:

]
R—N
N\
/
R

o,
\/Nj(}\

Examples of C,~C, alkyl groups include methyl, ethyl,
propyl, isopropyl, butyl and iscbutyl.

Examples of C,~C, alkoxy groups are methoxy, ethoxy,
Propoxy, isopropoxy, butoxy, tert-butoxy.

Halogen atoms are flucrine, chlorine, bromine, iodine.

Examples of C,—C, groups haloalkyl are trifluoromethyl,
2-fluoroethyl, 2-chloroethyl.
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ples of C,—C, baloalkoxy groups are trifluo-
ky chloromethoxy, 2-fluoroethoxy, 2-chleroethoxy,
ifluoroethoxy.

pyrazol 4,3-¢] or 1,2,3-triazolo[5,4¢].

uly preferred compounds of formula I are those
wherein A is pyrazolo[4,3-¢], n ranges from 1 to 4 included,
preferably 2 or 3, the OH group on the phenyl ring is at the
para podition and R, and R, are hydrogen.

A secpnd group of particularly preferred compounds of
formula|l are those wherein A is pyrazelo[4,3-¢], o is from
1 to 3, greferably 1 or 2, the OH group on the phenyl ring
is at the] meta position and R, and R, are hydrogen.

A thikd group of particularly preferred compounds of
formulall are those wherein A is pyrazolo[4,3-¢], n is from
1 to 4, preferably 2 or 3, the OH group on the phenyl ring
is at the|para position, R, is methoxy, preferably at the meta
position, R, is hydrogen.

A foyrth group of particularly preferred compounds of
formulalI are those wherein A is pyrazolo[4,3-¢], n is from
1 o 4, preferably 2 or 3, the OH group on the phenyl ring
is at the|para position, R, is hydroxy, preferably at the meta
position, R, is hydrogen.

A fifth group of particularly preferred compounds of
formula 1 are those wherein A is 1,2,3-triazolo[5,4 €], n is
from 1|to 4, preferably 2 or 3, and the OH group on the
phenyl Fing can be at all the possible positions,

Partigularly preferred are the following compounds:
S-amin

furyl-pyrazolof4,3-¢]-1,2,4-triazolo{ 1,5-clpyrimidine;
5-amido-7-[B-(3-hydroxy)-phenylethyl]-2+(2-furyl)-

pyrazolo[4,3-e]-1,2,4-iriazolo[ 1,5-c]pyrimidine;
5-amido-7-[f-(2-hydroxy)-phenylethyi]¢2-(2-furyl)-
pyrazolo[4,3-¢]-1,2,4-triazolo[ 1,5-c]pyrimidine;
5-amifgo-7-[y-{4-hydroxy)-phenylpropyl]-2-(2-furyl)-
pyrazolof 4,3-¢]1,2,4-triazoio[ 1,5-cJpyrimidine;
5-aminp-7-{4-hydroxybenzyl }-2-(2-furyl)-pyrazolo[4,3-c]-
1,2,4-triazolo[ 1,5-clpyrimidine;
5-amino-7-f3-(3,4-dihydroxy)-phenylethyl }-2-(2-furyl)-
pyrayolof4,3-¢]-1,2,4-triazolo[ 1,5-c]pyriidine;
5-amigo-8-[f-(4-hydroxy)-phenylethyl]-2-(2-furyl)-
pyragolo{4,3-¢]-1,2,4-triazolo| 1,5-c Jpyrimidine;
5-amifgo-8-[y-(4-hydroxy)-phenylpropyl]-2-(2-furyl)-
pyragolo[4,3-e1-1,2,4-triazolo[ 1,5-cJpyrimidine;
5-amifo-8-[-(3,4-dihydroxy)-phenylethyi]-2-(2-furyl)-
pyragolo{4,3-€]-1,2,4-triazolo[ 1,5-c}-pyrimidine;
5-amigo-8-[f-(3,4-methylenedioxy)-phenylethyl]-2-(2-
furyl)-pyrazolof{4,3-e]-1,2,4-triazolof 1,5-c]pyrimidine;
5-amino-8-(4-hydroxybenzyl)-2-(2-furyl)-pyrazolo[4,3-¢]-
1,2,4-triazolo{ 1,5-cpyrimidine;
5-amigo-74 B-(4-hydroxy)-phenylethyl}-2-(2-furyl)-1,2,3-
triazolo[5,4-¢]-1,2,4-triazolo{ 1,5-c}-pyrimidize;
5-amido-7-[B-(4-hydroxy-3-iodo)-phenylethyl]-2-(2-furyl)-
1,2,3-triazolo[ 5,4-€]-1,2,4-triazolo[1,5-c]-pyrimidine;
5-amino- 7-[y-(4-hydroxy }-phenylpropyl}-2-(2- furyl)-1,2,3-
triagolo[5,4-e]-1,2,4-triazolo[1,5-c}-pyrimidipe;
5-amipno-7-[y-(4-hydroxy-3-iodo)-phenylpropyl]-2-(2-
rl) -1,2,3-triazolo[5,4-e]-1,2,4-triazolo[1,5-¢c]
ine;

h-7-[ B-(4-hydroxy-3-methoxy)-phenylethyl]-2- (2-__
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5-amino-8-[ B~(3,4-dihydroxy)-phenylethyl]-2-(2-furyl)-1,2,
3-triazol 5 4-e¥-1,2,4-triazolo[ 1,5-¢]-pyrimidine;
5-amino-8-[§-(3,4-meth lcncdloxyg -phenylethyl]-2-(2-
furyl)-1,2,3-triazolo 5 ,4-¢1-1,2 4-triazolo[1,5-¢c]-
pyrumdmc
5-amino-7-{f«(4-hydroxy-3-iodo)-phenylethyl]-2-(2-furyl)-
pyrazolo[4,3-€]-1,2,4-triazolof 1,5-c]-pyrimidine,
5-amino-7-[y-{4-dihydroxy-3-iodo)-phenylpropyl]-2-(2-
furyl)-pyrazolo[4,3-e]-1,2,4-triazolo f 5-c]-pyrimidine;
5-amino-7-[ - 33 ,4- methylencdmxy)—phenylethyl] -2-(2-
furyl}-pyrazo £4 ,3-¢]-1,2,4-triazolo[1,5-c]-pyrimidine;

The compounds according to the present invention are
prepared with known processes, in particular they are
according to the processes described in WO Application
9501356.

Since in all the intermediates for the synthesis of the
compounds of Formula I at least one OH group is present on
the phenyl ring, to protect the OH group(s), during the
various synthetic steps. The final compounds of formula I
are thus obtained by deprotecting the phenyl OH group(s)
once the complete structure has been obtained. Protection
methods are conventionally known, for example as
described in T. W. Greene, P G. M. Woots, Protective
Groups in Organic Synthesis, J. Wiley. N.Y. 1991, 2nd
Edition.

A preferred protection method is the benzylation and
following debenzylation on Pd/C in tetrahydrofuran.
Alternatively, the protection method involves the use of the
allyl group or, when two adjacent hydroxy groups are
present, the methylendioxy group.

Therefore, another object of the present invention is a
process for the preparation of compounds of formula (I}, as
reported above, which comprises the deprotection o the
phenyl hydroxy groups of the compounds of formula (Ia)

(1s)

\ ¢
|\
X
R ! N/k
=
NHz
wherein:
Ais as defined in formula (I);
_?;\/Rl
A

wherein D is a suitable protective group, preferably benzyl
or allyl (or —CH,—- as protective group of two adjacent
hydroxyl groups), R, and R,, which are the same or
different, are hydrogen, OD, wherein D is as defined above,
a halogen atom, C,—C, alkyl, nitro, amino, cyano, C,-C,
halogen alkoxy, carboxy, carboxamido group; n is as above
defined.

The process according to the present invention also com-
prises the optional transformation of the obtained compound
into a pharmaceutically acceptable salt.

BIOLOGICAL ACTIVITY

The pharmacological propertics of the disclosed com-
pounds were studied in the most sensitive and suitable
experimental models both in vitro and in vivo.

/3




5 |
The compounds of general formula I have ade.utageous
properties of selectivity for the A, receptor compared with
those described in the above cited WO 9501356,
Adendsine A, receptor affinity was tested by means of
receptor | binding techniques on bovine and rat (Sprague-
Dawley tram) cerebellar corpus striatum, which is a tissue

A, , receptors. Compound 3H-CGS 21680 (J. Pharm,

eoeptor afﬁnity was tested with receptor bind.ing
es on bovine and rat (Sprague-Dawley strain), cer-

n the comparison between the affinities for the A; or
aptor shown by each compound. A number of exper-

t compounds were unable lo antagonize negative
ropic effects induced by A, receplor agonists when
on isolated rat atria (Br. J. Pharmacol., 1983, 78,

¢ t0 a treatment with different doses of the tested
nds administered parenterally was evaluated in the

NOwW.
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For the envisaged therapeutical uses, compounds I will be
formulated as suitable pharmaceutical compositions, which
can be administered, for example, by the oral, parenteral or
transdermal routes, using known techniques and excipients,
as described for example in Remington’s Pharmaceutical
Sciences Handbook, Mack Pub. Co., NY, USA, XVII ed.
Said compositions are comprised within the scope of the
present invention.

The daily dosage will depend, of course, on many factors
(severity of the pathology to treat, patient conditions, toxi-
cology and pharmacokinetic of the selected compound) but
generally it will range from 0.0t to 10 mg/kg body weight,
preferably from 0.1 to 1 mg/kg, optionally subdivided in
more administrations. Examples of pharmaceutical compo-
sitions comprise capsules, tablets, solutions, syrups, vials,
controlled-release forms, transdermal forms (patches) and
the like.

The following examples further dlustrate the invention.
EXAMPLE 1

5-amino-7{ p-(4-hy droxy)-phenylethyl]-2-(furyl)-
pyrazolo[4,3-¢]-1,2 4-triazolo[ 1,5 ]pyrimidine

A solution of 5-amino-7-[-{4-benzyloxy)-phenylethyl}-
2-2-turyl)-pyrazolo[ 4,3-¢]-1,2,4-triazolo{ 1,5clpyrimidine
(1.5 g; 0.003 moles) in THF (20 ml) is added with
HCOONH, (0.81 g, 0.012 moles} and 10% C-Pd (0.3 g) and
refluxed for 2 hours. When the reaction is complete, the
catalyst is filtered off and the supernatant is concentrated.
The residue is chromatographed (AcOE) to give 0.44 (41%)
of the desired compound, which is a white solid, m.p. 265
(dec.). IR (KBr) cra—: 3500-3100. 1650. 1610. 1525, 1435;
'H NMR (DMSO) &: 3.04, (1, 2H, =8 Hz); 4.41 (1, 2H, J=8
Hz); 6.60 (d, 2H, J=8 Hz); 6.73-6.74 (m, 1H); 6.93 (d, 2H,
J=8); 7.22 (d, 1H, J=4 Hz), 7.94 (s, 1H); 8.07 (bs, 2H); 8.16
(s, 1H), 9.22 (s, 1H).

EXAMPLE 2

0.25 ml of an 1M BCl, solution in CH,Cl, were added at
0° C. to a solution of 50 mg (0.12 mmol) of 5-amino-7[B-
(3,4-methylenedioxy)phenylethyl}-2-(2-furyl)-pyrazole-{4,
3-¢]-1,2,4-triazole-[1,5-c]-pyrimidine.

The mixture was left ai 4° C. for 5 h. 1 ml of methanol was
added and the solvent was evaporated, to give 33 mg of the
corresponding 3,4-dibydroxy derivative (m.p. 272° dec.).

EXAMPLE 3

Following the same procedures of Example 1 or 2,
starting from the suitable benzyloxy- or methylendioxy-
substituted precursors, the following compounds were
obtained:
5-amino-7{f-(4-hydroxy-3-methoxy)-phenylethyl]-2-(2-

furyl)-pyrazolo[4,3 -e]-1,2 4-triazolo[ 1,5-¢]pyrimidine;
5-amino-7-[p-(3-hydroxy)-phenylethyl]-2- (2 furyl)-

pyrazolo[4,3-e]-1,2,4-triazolo[ 1,5-c}pyrimiding
5-amino-7-[f-(2-hydroxy)-phenylethyl]-2- (2 furyl)-

pyrazoloe[4,3-e]-1,2,4-triazolof 1,5-c]pyrimidine;
5-amino-7-[y-(4-hydroxy)-phenylpropyl]-2-(2-furyl)-

pyrazolo[4,3-€]1,2,4-triazolo[1,5-cpyrimidine;

m.p 189-191° C,;
5-amino-7-[4-hydroxybenzyl]-2-(2-fury])-pyrazolo[4,3-e]-

1,2,4-triazolo[1,5-clpyrimidine, m.p.>280° C_;
5-amino-8-[ B-{4-hydroxy)-phenylethyl]-2-(2- furyl)-

pyrazolo{4,3¢)-1,2,4-triazolo[ 1,5-c}pyrimidine;
5-amino-8-[y-(4-hydroxy)-phenylpropyli-2-(2-furyl)-

pyrazolo[4,3-e]-1,2, 4-triazolo[ 1,5-c]pyrimidine;

/e




7 |
L8-[B-(3,4-dihydroxy)-phenylethyl]-2-(2-furyl)-
pyrazdlo[4,3-e)-1,2,4-triazolo[ 1,5-c}-pyrimiding;
5-amino|8-[ B-(3,4-methylenedioxy)-phenylethyl]-2-(2-
fury))pyrazolo[4,3-¢]-1,2,4-triazolo[ 1,5-c[pyrimidine;
8-(4-hydroxybenzyl)-2-(2-furyl)-pyrazolo[4,3-c]-
iazolo[ 1,5-c]pyrimidine;
5-amino} 7-{ p-(4-hydroxy)-phenylethyl}2-(2-furyl)-1,2,3-
triazolo[5,4-¢]-1,2,4-triazolo[1,5-c]-pyrimidine;
5-amino7-[p-(4-hydroxy-3-iodo)-phenylethyl}-2-(2-furyl}-
1,2,3- 1amlo[5 4-e]-1,2 4-tnazolo[1 S»c]-pyru:mdme,

206° C.;

imidine; m.p 210-211° C;
-7-[y-(4-hydroxy-3-iodo)-phenylpropyi]-2-(2-
furyl)y-1,2,3-triazolo(5,4-¢]-1,2,4-triazolo[1,5-¢c]-
pyrimlidine;

3-aming-7 B-(3,4-dihydroxy)-phenylethy!]-2-(2-furyl)-1,2,
3-triapolo[5,4-€}-1,2,4-triazolo[ 1,5-¢]-pyrimidine;
5-aming-7-[B-(3,4-methylenedioxy)-phenylethyl]-2-(2-
fl;;};%z- 1,2,3-triazolo[5,4-¢]-1,2,4-triazolo[1,5-c]-

P dine;
5-aming-8-[B-(4-hydroxy)-phenylpropyll-2-(2-furyl)-1,2,3-
triazglof5,4-e]-1,2,4-iriazolo{1,5-c}pyrimidine;
5-aming-8-[y-(4-hydroxy)-phenylpropyl}-2-(2-furyl)-1,2,3-
wiazalo[5,4-e]-1,2,4-triazolo[1,5-cJ-pyrimidine;
5-aming-8§ B-(3,4-dihydroxy)-phenylethyl]-2-(2-furyl)-1,2,
3-trigzolo[5,4-]-1,2,4-triazolo[1,5-¢]-pyrimidine;
5-aminp-8-[f-(3,4-methylenedioxy)-phenylethyl}-2-(2-
furyl}-1,2,3-triazolo[5,4-¢]-1,2,4-triazolof 1,5-c]-
pyrimidine;
5-aming-7-[p-(4-hydroxy-3-iodo)-phenylethyl}-2-(2-furyl)-
pyrazolo[4,3-¢]-1,2,4-triazolo[ 1,5-c]-pyrimidine;
5-amido-7-[y-(4-hydroxy-3-iodo}-phenylpropyl]-2-(2-
furylp-pyrazolo[4,3-€]-1,2,4-triazolo[1,5-c]-pyrimidine;
5-amigo-7-[B-(3,4-methylenedioxy)-phenyliethyl]-2-(2-
furyl)-pyrazolo{4,3-€]-1,2,4-triazolo[1,5-c]-pyrimidine.
We ¢laim:
1. Compounds of general formula (I)

whcrf:
A ig a pyrazole, imidazole or triazole ring

Ry
-‘=\/R1
. H(CHZ)'@OH

and R,, which are the same or different, are H, OH,
ogen, C,—C, alkoxy, C,~C, alkyl, nitro, amino,

wherein

R
AE_‘__
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8
cyano, C,~C, haloalkyl, C,~C, haloalkoxy, carboxy,
carboxamido groups; moreover the OH group, together
with one of Ry or R,, or Ry and Rz, can form the
methylenedioxy group —O—CH,—O0—;
n is an integer from { to 4,
or the pharmaceutically acceptablc salts thereof.
2. Compounds according to claim 1, wherein Ais a group
selected from

ode

R/ 1( N =
p R\N

{ _

3. Compounds according to claim 1, wherein A is
pyrazolo, n is from 1 to 4, the OH group on the phenyl ring
is at the para position and R, and R, are hydrogen.

4. Compounds according to claim 1, wherein A is
pyrazolo, n is from 1 to 4, the OH group on the phenyl ring
is at the meta position and R, and R, are hydrogen.

8. Compounds according to claim 1, whercin A is
pyrazolo, n is from 1 to 4, the OH group on the phenyl ring
is at the para position, R, is methoxy, preferably at the meta
position, R, is hydrogen.

6. Compounds according to claim 1, wherein A is
pyrazolo, n is from 1 to 4, the OH group on the phenyl ring
is at the para position, R, is hydroxy, preferably at the meta
position, R, is hydrogen.

7. Compounds according to claim 1, wherein A is 1,2,3-
triazolo, n is from 1 to 4, and the OH group on the phenyl
ring can be at all the possible positions.

8. A compound according to claim 1, selected from the
group consisting of:
5-amino-7-[3-(4-hydroxy-3-methoxy)-phenylethyl]-2-(2-

furyl)-pyrazolof4,3-¢}-1 2, 4-triazolo[ 1,5 Jpyrimidine;
5-amino-7-[§-(3-hydroxy)-phenylethyl]-2-(2-furyl)-

pyrazolo[4 3-¢}1,2,4-triazolo[ 1,5-c]pyrimidine;
5-amino-7-[f-(2-hydroxy)-phenylethyl]-2-(2-furyl)-
pyrazolo[4,3<}1,2,4-triazolo[ 1,5-c]pyrimidine;
5-amino-7-{y-(4-hydroxy)-phenylpropyl]-2-(2-furyl)-
pyrazolo[4,3-e]1,2,4-triazolo[ 1,5 }pyrimidine;
5-amino-7-[4-hydroxybenzyl]-2-(2-furyl)-pyrazolo[4,3-¢]-
1,2,4-triazolo[ 1,5-¢]pyrimidine;
S-amino-8-[B-(4-bhydroxy)-phenylethyl}-2-(2- furyl)-
pyramlo[4 3-¢11,2,4-triazolof 1,5-clpyrimidine;
5-amino-8-[y-(4-hydroxy)-phenylpropyl]}-2-(2-furyl)-
pyrazolo[4,3-]-1,2,4-triazolo 1,5-c]pyrimidine;
5-amino-8-[-(3,4-dihydroxy)-phenylethyl]}-2-(2-furyl)-
pyrazolo[4,3-¢]-1,2,4-triazolo[ 1,5-c}-pyrimidine;
5-amino-8-[ B-(3,4-methylenedioxy)-phenylethyl]-2-(2-
furyl)-pyrazolo[4,3-e]-1,2.4-triazolo[1,5-c Jpyrimidine;
5-amino-§-(4-hydroxybenzyl)-2-(2-furyl)-pyrazolo[4,3-¢]-
1,2,4-triazolo{1,5-¢]pyrimidine;
5-amino-7-[ -(4-hydroxy)-phenylethyl]-2-(2-furyl}-1,2,3-
triazolo[5,4-e1-1,2,4-triazoto[1,5-c]-pyrimidine;
5-amino-7- f-(4-hydroxy-3-iodo)-phenylethyl}-2-2-furyl)-
1,2,3-riazolo[5,4-e]-1,2,4-riazolo[1,5¢]-pyrimidine;

5
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5-amino 7-[y-(4-hydroxy)-phenylpropyl]-2-(2-Eu+yl)-'1,2,3-
triazoko[5,4-¢]-1,2 ,4-triazolo[ 1,5-c]-pyrimidine;

5-aminot 7-{y-(3,4-dihydroxy)-phenylpropyl]-2-(2-furyl)-1,
2,3-triazolo[ 5,4-e}-1,2,4-triazolo{1,5-¢ }pyrimidine,
-7-[y-(3,4-methylendioxy)-phenylpropyl-2-(2-
-1,2,3-triazolo[5,4-¢]-1,2,4-triazolo[1,5-¢]-
din¢; m.p 210-211° C;
-7-[v-(4-hydroxy-3-iodo)-phenylpropyl]-2-(2-

3-triaolo[5,4-¢]-1,2,4-triazolo[ 1,5-c]-pyrimidine;
-7-[B-(3,4-methylenedioxy)-phenylethyl]-2-(2-
-1,2,3-triazolo[S,4-e]—1,2,4-triazo1o[1,5-c]-
pyrimidine; ;
5-aming-8-[f-(4-hydroxy)-phenylpropyl]-2-(2-furyl)-1,2,3-
o[5,4-¢]-1,2,4-triazolof1,5-c]-pyrimidine;
5-aming-8-[y-(4-hydroxy)-phenylpropyl]-2-(2-furyl)-1,2,3-
of 5,4-¢]-1,2,4-triazolo[1,5-c]-pyrimidine;

10
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5-amino-8-[B-(3,4-dihydroxy)-phenylethyl}-2-(2-fury!)-1,2,
3-friazolo[5,4-e]-1,2 4-triazolo] 1,5-¢}-pyrimidine;
5-amino-8-[ B-(3,4-methylenedioxy)-phenylethyl]-2-(2-
furyl)-1,2,3-triazolo[5,4-e]-1,2,4-triazolo[1,5-c]-
pyrimidine;
5-amino-7-[B-(4-hydroxy-3-iodo)-pheny lethyl]-2-(2-furyl)-
pyrazolo{4,3-e]-1,2,4-triazolo[ 1,5-c]-pyrimidine;
5-amino-7-[y-(4-hydroxy-3-iodo)-phenylpropyl]-2-(2-
furyl)-pyrazolo[4,3-e]-1,2 4-triazolo[1,5-c]-pyrimidine;
5-amino-7-[f-(3,4-methylenedioxy)-phenylethyl}-2-(2-
furyl)-pyrazolo[4,3-e]-1,2 4-triazolo[1,5-c]-pyrimidine.
9. Pharmaceutical compositions containing as the active
ingredient a therapeutically effective amount of a compound
of the claim 1 in admixiure with conventional carriers and
excipients.




