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JOSE LUIS REYES VILLAMIZAR, mayor de edad, identificado como aparece al
pie de mi firma, abogado en ejercicio, titular de la tarjeta profesional numero 44655
del Consejo Superior de la Judicatura, obrando en calidad de apoderado de la
sociedad LABORATORIO FRANCO-COLOMBIANO, LAFRANCOL S.A., dentro
del tramite de la referencia, en ejercicio de lo dispuesto por el articulo 42 inciso 2°
de la Decisidon 486 de 2000, por medio del presente escrito, procedo a sustentar la
oposicion presentada oportunamente ante ese Despacho, en los siguientes
términos:

L COMPLEMENTO DE INFORMACION

Comedidamente me permito presentar los argumentos que demuestran que la
solicitud de la referencia incumple los requisitos de patentabilidad establecidos por
los articulos 14, 16 y 18 de la Decision 486 de 2000, y que por ello no merece
recibir el beneficio patentario, veamos:
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En primer lugar, y ante la revelacion textual del uso de un compuesto de la formula
() solo o en combinacion con otros agentes farmacologicos para el tratamiento de
trastornos inflamatorios u obstructivos de las vias respiratorias, es relevante
sefalar que dichas revelaciones, explicitamente mencionadas en las

reivindicaciones 12 a 13, son inaceptables a la luz de la Decision 486.

En efecto, a la luz de la normativa subregional resulta inaceptable pretender
atribuirse exclusiva sobre un “Uso”, categoria no incluida en el concepto de
“Productos o Procedimientos” que establece el articulo 14 de la Decision 486 de
2000. Lo anterior, ademas, en consonancia con la reiterada interpretacion de la
SIC sobre este punto.

Sin perjuicio de lo anterior me permito hacer notar que aun si los usos o métodos
terapéuticos fueran permitidos en nuestro medio, éstos deberian cumplir
necesariamente con los requisitos materiales de patentabilidad, novedad, nivel
Inventivo y Aplicacién Industrial. Cabe entonces desde ahora anotar que el tltimo
resulta de imposible cumplimiento, en tanto la reproduccién industrial del uso
separado, combinado o secuencial de medicamentos para tratar ciertas patologias

es del resorte de la profesion médica y no de las actividades industriales.

En otro aspecto, y sin perjuicio de lo anteriormente expuesto, también se puede
demostrar la falta de nivel inventivo de la solicitud colombiana en tramite. En
efecto, la publicacion cientifica “Synthesis of Novel Carbocyclic Adenosine

Analogues as Inhibitors of Adenosine Kinase'” revela:
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Several new 4-amino substituted carbocyclic adenosine analogues (6, 7, 31) were
prepared as potential inhibitors of the enzyme adenosine kinase. Three different
heterocyclic base moieties (adenine, 8-azaadenine, and pyrazolo[3,4-d]Jpyrimidine)

" Marlon Cowart,* Michael J. Bennett, and James F. Kerwin, Jr. J. Org. Chem., 1999, 64 (7), pp 2240-2249.
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were incorporated into carbocyclic nucleoside analogues through the use of two
different synthetic strategies. In both strategies, bicyclic isoxazolidine 9 (prepared
through a hetero Diels-Alder reaction with cyclopentadiene) was used as the
starting material. In one route, the N-O bond was reductively cleaved, and the
hydroxyl group (after inversion and ring functionalization) was used as a leaving
group to incorporate the heterocyclic base moiety as the key bond-forming step. A
second, more efficient and higher yielding synthetic route was developed as a
general solution to the synthesis of the target 4-amino substituted carbocyclic
adenosine analogues. In this methodology, the allylic C-O bond in the bicyclic
isoxazolidine 9 was cleaved with double stereoinversion under palladium(0)
catalysis as the key bond-forming step to stereospecifically incorporate the
heterocyclic base moiety into the cyclopentane ring. The regioselectivity of key
bond-forming steps was established principally by NMR methods, especially
through 13C NMR shifts and by NOE effects seen in the analogues, as well as by
HMBC/HMQC experiments.

Como se puede apreciar, en esta anterioridad se revelan métodos de obtencion
para la misma clase de compuestos que los reivindicados por la solicitud
colombiana en tramite, refiriendose especificamente a los compuestos del mismo
tipo que sirven como intermediarios, es decir a los compuestos de formula |i, 1V,
VI, VIlI, IX, Xlla, Xlic, Xiid y Xlle.

En el mismo sentido, la publicacién internacional WO 99/67262 publicada el 29 de
Diciembre de 1999 vy titulada “ADENOSINE DERIVATIVES” expone compuestos
que son estrechamente relacionados a la estructura y a la actividad farmacoldgica
de los compuestos reivindicados por la solicitud en cuestiéon, en otras palabras son
derivados de purina y a la vez son agonistas de los receptores de adenosina del
subtipo A2a, veamos:

A compound of formula (lc) which is an agonist at the adenosine A1
receptor

R
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De la misma manera en la publicacion internacional WO 02/067909 publicada el
06 de Septiembre de 2002 y titulada “NEW METHOD OF BRONCHODILATORY
THERAPY” se exponen nuevamente compuestos del mismo tipo (derivados de

purina) y con la misma actividad farmacolégica, veamos:

NHR'

N~ \
R®NH \I >

’

1. A method of inducing bronchodilation in a human patient which comprises

administering to that patient an effective amount of a selective A2a receptor
agonist.

En este caso es relevante sefialar que estos compuestos revelados con

anterioridad también son dutiles en el tratamiento de trastornos respiratorios
inflamatorios u obstructivos.

Respecto a la utilizacion de agonistas de receptor de adenosina A2a para el
tratamiento de trastornos inflamatorios, especificamente trastornos inflamatorios
obstructivos de las vias respiratorias, también es relevante senalar que dicha
utilidad terapéutica también esta relacionada con anterioridad a dicho agonismo
A2a en el estado de la técnica, tal y como nos lo revelan las siguientes

publicaciones de caracter cientifico, veamos:

Adenosine A2a Receptor Agonists As Anti-inflammatory Agents?.

Stressed or injured tissues release endogenous adenosine, which blocks
potentially destructive inflammatory cascades by binding to A2A adenosine
receptors (ARs) and decreasing activation of platelets, leukocytes and endothelial

? Sullivan GW. Curr Opin Investig Drugs. 2003 Nov;4(11):1313-9.
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cells. In these tissues, adenosine acts by reducing expression of adhesion
molecules and release of pro-inflammatory mediators (e.g., reactive oxygen
species, elastase and tumor necrosis factor-alpha). Synthetic A2A selective AR
agonists are currently undergoing preclinical testing for the treatment of allergen-
induced inflammation, ischemia-reperfusion injury, sepsis and autoimmune
diseases. This review discusses potential disease targets for A2A AR agonist
treatment, mechanisms of A2A AR agonist action and considerations for synthetic
A2A AR agonist design.

Therapy For Chronic Obstructive Pulmonary Disease In The 21st Century’.

Chronic obstructive pulmonary disease (COPD) is a common, smoking-related,
severe respiratory condition characterised by progressive, irreversible airflow
limitation. Current treatment of COPD is symptomatic, with no drugs capable of
halting the relentless progression of airflow obstruction. Better understanding of the
airway inflammation, oxidative stress and alveolar destruction that characterise
COPD has delineated new disease targets, with consequent identification of novel
compounds with therapeutic potential. These new drugs include aids to smoking
cessation (e.qg. bupropion) and improvements to existing therapies, for example
long-acting rather than short-acting bronchodilators, as well as combination
therapy. New antiproteases include acyl-enzyme and ftransition state inhibitors of
neutrophil elastase (e.g. sivelestat and ONO-6818), matrix metalloprotease
inhibitors (e.g. batimastat), cathepsin inhibitors and peptide protease inhibitors
(e.g. DX-890 [EPI-HNE-4] and trappin-2). New antioxidants include superoxide
dismutase mimetics (e.g. AEOL-10113) and spin trap compounds (e.g. N-tert-butyl-
alpha-phenyinitrone). =~ New anti-inflammatory interventions include
phosphodiesterase-4 inhibitors (e.qg. cilomilast), inhibitors of tumour necrosis factor-
alpha (e.q. humanised monoclonal antibodies), adenosine A(2a) receptor agonists
(e.g. CGS-21680), adhesion molecule inhibitors (e.qg. bimosiamose [TBC1269]),
inhibitors of nuclear factor-kappaB (e.g. the naturally occurring compounds
hypoestoxide and (-)-epigallocatechin-3-gallate) and activators of histone
deacelylase (e.g. theophylline). There are also selective inhibitors of specific
extracellular mediators such as chemokines (e.g. CXCR2 and CCRZ2 antagonists)
and leukotriene B(4) (e.g. SB201146), and of intracellular signal transduction
molecules such as p38 mitogen activated protein kinase (e.g. RWJ67657) and
phosphoinositide 3-kinase. Retinoids may be one of the few potential treatments
capable of reversing alveolar destruction in COPD, and a number of compounds
are in clinical trial (e.g. all-trans-retinoic acid). Talniflumate (MSI-1995), an inhibitor
of human calcium-activated chloride channels, has been developed to treat
mucous hypersecretion. In addition, the purinoceptor P2Y(2) receptor agonist
diquafosol (INS365) is undergoing clinical trials to increase mucus clearance. The
challenge fo transferral of these new compounds from preclinical research to
disease management is the design of effective clinical trials. The current scarcity of
well characterised surrogate markers predicts that long-term studies in large
numbers of patients will be needed to monitor changes in disease progression.

Para finalizar, y si bien es cierto que dentro de esta informaciéon anteriormente

expuesta no se involucran directamente los compuestos de la solicitud colombiana

* Donnelly LE, Rogers DF. Drugs. 2003;63(19):1973-98.
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en tramite, también es cierto que cualquier persona medianamente versada en la
materia reconoceria como una clara guia para la obtencion y utilizacion de dichos
compuestos, el hecho que otros compuestos que comparten una relacién estrecha
en su estructura quimica (derivados de purina) asi como el mismo mecanismo de
accion (agonistas de receptor de adenosina A2a) sean terapéuticamente efectivos
para los mismos tipos de trastornos.

En conclusién la solicitud colombiana en tramite carece de los requisitos
fundamentales para otorgarsele el privilegio de patente de invencion, en primer
lugar porque incurre en una improcedencia directa de patentabilidad al reivindicar
el uso de compuestos para un tratamiento terapéutico, y en segundo lugar porque
carece de nivel inventivo al reivindicar compuestos cuya estructura quimica
(derivados de purina) se encuentran estrechamente relacionados a compuestos
del mismo tipo sefialados con anterioridad en el mismo estado de la técnica y que

a su vez comparten el mismo mecanismo de accién y utilidad en terapeutica.

Por todo lo anterior, ruego se analicen los argumentos expuestos con el rigor y
detenimiento habituales, y que en consecuencia el Despacho decrete, ademas de

la negacion de la solicitud en comento, el archivo del expediente que lo contiene.

. ANEXOS

4 Abstracts de todas las publicaciones cientificas mencionadas en el acapite de
Complemento de Informacion.

& La publicacion internacional WO 99/67262 publicada el 29 de Diciembre de
1999 y titulada “ADENOSINE DERIVATIVES” capitulo reivindicatorio.

+ La publicacion internacional WO 02/067909 publicada el 06 de Septiembre de
2002 y titulada “NEW METHOD OF BRONCHODILATORY THERAPY" pagina
7 y capitulo reivindicatorio.



 de !t

Adenosine Kinase

Copyright #2009 American Chemical Socicty
1155 Sixtecnth Street H.W.. Washingtan, DC 20036

Journals A Z :

http://pubs.acs.org/doi/abs/10.102 1/jo981658m

ACS

Books | Authors & Reviewers | Librarians | ACS Members | AboutUs | e-Alerts | Help ; i LI

Quick Search

{\ >k The Journal of Organic Chemistry

Persanatize your experience:

Article

Synthesis of Novel Carbocyclic Adenosine Analogues as Inhibitors of

Marlon Cowart, Michael J. Bennett, and James F.

. Abstract
Kerwin, Jr.
Hewrological and Urological Diseases Research, fult foat Ha
Phatmaceutical Products Division. Abbott Laboratories, - .
Abbott Paik, Illinois 60064-3500 SR &

J. Org. Chem. 1999, 64 (7). pp 2240 2249

DOY: 10.1021/j0981658m

Publication Date {Web): March 18, 1959
Copyright © 1999 American Chemical Society

‘In papers with more than one author, the asterisk indicates the name of the author to whom inquiries about the paper
should be addressed.

Abstracy

Cl NH,
N N /&N
nicieobase ) X, /l P
BocN-——0Q Pdydbag HONBoc H.N N N
- T~ PhaP, LiH o
X =N, CH HO  OH

Several new 4°-amino substituted carbocycli’c adenasine anatogues (6, 7, 31) were prepared as
potential inhibitors of the enzyme adenosine kinase. Three different heterocyclic base moieties
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stereoinversion under paliadium(0) catatysis as the key bond-forming step to stereospecifically
incorporate the heterocyclic base moiety into the cyclopentane ring. The regioselectivity of key
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. shifts and by NOE effects seen in the analogues, as well as by HMBC/HMQC experiments.

View: ' SRR e e

J Org Chem

Enter Title, Keywords, Authors, or DOI

Article Tools
k f addd to Favorites
o bevnlosd Citation
Limadt a Calleague
el tonmatink
Grder Reprints
© Riglits &t Porawssios

Citation Alets

SciFinder Links

£ SciFinder”

ferange Detail

Get b

St Heaotions h(lr

History

Published In Issuc
Aprit 02, 1999

Received August 14, 1998
Revised February 1, 1999

Recommend & Share

Jeetit e

L]
& Dabnnger

gy This
ﬂ Fatetook
Bl nevsviee

T AL dournalsiWebsite

tog iy § Register | 5 Cart

stances from article

Journats  C&EN CAS

Advanced Search

Search

Website Demo

Related Comntent

? pite n\hm )vr‘;arhnwte

Ky dn

Sy

5 fon th

‘\I\ “'ﬂ Ar. \'l }’lHll\ “
the Journal of Organic
Chemistry

i Regio

}nbermediates
Lo Diets- Alus
andd [ A -

HTLENES

The Journal of Organic
Chemistry

The Journal of Orgamc
Chemistry

Other ACS articles by these
authors:

Journals A-Z | Books | Authors & Reviewers [ Librarians | ACS Members } About Us 1 e-Alerts | Help

ACS Publications is a pastner of: . sef WG rovyee

Technology Partner - Atypon Systems, Inc.

26/05/2009 11:42 a.m.



W(ﬁbsinc A2A receptor agonists as anti-inflammato...[Curr Opin Inves... ﬁIc:///C:/Documcnls%20and%2OSelting,s/.lulian/Mis%ZOdocumcnlos/.././

Aservier of the TR

National Libtary of §
and e Nanonal fnstitutes of

My NCBI :
[Sign In] [Register}

All Databases PubMed Nucleotide Protein Genome Structure OoMIM PMC Journals Books
Scarch PubMed for Go | Clear A Advanced Search
Binds Proview/index Histary  Clipboard . Details
Display  AbstractPlus Show 20 SortBy Send to
A1 Roview 1
1: Cure Opin Investig Drugs, 2003 Nov;4(11):1313-9. Links

Adenosine A2A receptor agonists as anti-inflammatory agents.

Sullivan GW.

Catdiovascular Research Center, University of Virginia Health Sciences Center, MR-5 Room
1314, 415 Lane Rd, Box 801394, Charlottesville, VA 22908, USA. gws3u@virginia.edu

Stressed or injured tissues release endogenous adenosine, which blocks potentially
destructive inflammatory cascades by binding to AZA adenosine receptors (ARs) and
decreasing activation of platelets, leukocytes and endothelial cells. In these tissues,
adenosine acts by reducing expression of adhesion molecules and release of
pre-inflammatory mediators (e.g., reactive oxygen species, elastase and tumor
necrosis factor-alpha). Synthetic A2A selective AR agonists are currently undergoing
preclinical testing for the treatment of allergen-induced inflammation, ischemia-
reperfusion injury, sepsis and autoimmune diseases. This review discusses potential
disease targets for A2A AR agonist treatment, mechanisms of A2A AR agonist action
and considerations for synthetic A2A AR agonist design.
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Therapy for chronic obstructive puimonary disease in the 21st century.

Donnelly LE, Rogers DF.
Tharacic Medicne, National Heart & Lung Institute, Imperial College, London, UK,

Chronic obstructive puimonary disease (COPD) is a common, smoking-related, severe
respiratory condition characterised by progressive, irreversible airflow limitation.
Current treatment of COPD is symptomatic, with no drugs capable of halting the
relentless progression of airflow obstruction. Better understanding of the airway
inflammation, oxidative stress and alveolar destruction that characterise COPD has
delineated new disease targets, with consequent identification of nove! compounds
with therapeutic potential. These new drugs include aids to smoking cessation (e.g.
bupropion) and improvements to existing therapies, for example long-acting rather
than short-acting bronchodifators, as well as combination therapy. New antiproteases
include acyl-enzyme and transition state inhibitors of neutrophil elastase (e.g.
sivelestat and ONO-6818), matrix metalioprotease inhibitors (e.g. batimastat),
cathepsin inhibitors and peptide protease inhibitors (e.g. DX-890 [EPI-HNE-4] and
trappin-2). New antioxidants include superoxide dismutase mimetics (€.q.
AEOL-10113) and spin trap compounds (e.g. N-tert-butyt-alpha-phenyinitrone). New
anti-inflammatory interventions include phosphodiesterase-4 inhibitors {e.qg.
citomilast), inhibitors of tumour necrosis factor-alpha (e.g. humanised monoclonaf
antibodies), adenosine A(2a) receptor agonists (e.g. CGS-21680), adhesion molecule
inhibitors (e.g. bimosiamose [TBC12691), inhibitors of nuctear factor-kappaB (e.g. the
naturally occurring compounds hypoestoxide and (-)-epigallocatechin-3-galiate) and
activators of histone deacetylase (e.g. theophylline). There are also selective inhibitors
of specific extracellutar mediators such as chemokines {e.g. CXCR2 and CCR2
antagonists) and leukotriene B(4) (e.g. SB201146), and of intracetiular signal
transduction molecules such as p38 mitogen activated protein kinase (e.g. RW167657)
and phosphoinositide 3-kinase. Retinoids may be one of the few potential treatments
capable of reversing alveolar destruction in COPD, and a number of compounds are in
clinical trial (e.g. afl-trans-retinoic acid). Talniflumate (MSI-1995), an inhibitor of
human calcium-activated chioride channels, has been developed to treat mucous
hypersecretion. In addition, the purinoceptor P2Y(2) receptor agonist diquafosol
(INS365) is undergoing clinical trials to increase mucus clearance. The chailenge to
transferral of these new compounds from preclinical research to disease management
is the design of effective clinical trials. The current scarcity of well characterised
surrogate markers predicts that long-term studies in large numbers of patients will be
needed to monitor changes in disease progression.
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A compound of formula (1) which is an agonist at the adenosine A1 receptor, wherein Y, Z and W represent heteroatoms, and salts
and solvates thereof, in particular, physiologically acceptable solvates and saits thereof for use in therapy.
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Claims

1. A compound of formula () which is an agonist at the adenosine A1
5 receptor

0]

10 wherein X represents O or CHa. ,
f [ J/

R? represents Cq.3alkyl, Cq.zalkoxy, halogen or hydrogen;.

/R3 represents H, phehyl (optionally substituted by halogen), a 5 or 6

membered hetejoaryl group, Cq.s alkoxy, Ci.¢ alkylO{(CHy), where n is 0-6,
Cj;.7 cycloalkyl, Cq.s hydroxyalkyl, halogen or a Cy straight or branched
alkyl, Cis alkenyl or Cq6 alkynyl group optionally substituted by one or
more halogens.

15

| 20 Y and Z represent O, N, CH, N(Cq alkyl) ~
: . W represents CH, O, N, S, N(C.5 alkyl)
and wherein at least one of W and Z represents a heteroatom (and when
Y, Z and/or W is N, the presence or absence of an additional H would be
apparent to a person skilled in the art)
25 with the proviso that when W represents CH, Z represents N and Y
represents O, R? cannot be H.
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I J

R* and R® independently represent H or a Cy.¢ straight chain or branched
alky!l group.

J

R’ represents hydrogen or a group selected from

(2]

(1) -(alk), - (Ca.7) cycloalkyl, including bridged cycloalkyl, said cycloalkyt
group optionally substituted by one or more substituents selected
from OH, halogen, -(Ci3) alkoxy, wherein (alk) represents Ci;

10 alkylene and n represents O or 1.

(2) an aliphatic heterocyclic group of 4 to 6 membered rings containing
at feast one heteroatom selected from O, N or S, optionally
substituted by one or more substituents selected from the group

| 15 consisting of -(Cy.3)alkyl, -CO,-(Ci.4)alkyl, ~-CO(Cy.zalkyt), -S(=0)q-(Ci.

| . aalkyl), -CONR?R® (wherein R? and R independently represent H or

| Ci.zalkyl) or =O; where there is a sulfur atom in the heterocyclic ring,
said sulfur is optionally substituted by (=0),, where nis 1 or 2.

20 (3) Straight or branched Cy.4; alkyl, optionally including one or more O./
S(=0)n (where nis 0, 1 or 2) and N groups substituted within the alkyl
chain, said alkyl optionally substituted by one or more of the following
groups, phenyl, halogen, hydroxy, Cs7 cycloalkyl or NR?R® wherein
R*and R” independently represent hydrogen, Cs.7 cycloalkyl or a Cis

25 straight chain or branched alkyl optionally substituted by Cs.s
cycloalkyl.

(4) a fused bicyclic aromatic ring

. S0
| 30 =

“wherein B represents a 5 or 6 membered heterocyclic aromatic group
containing 1 or more O, N or S atoms, wherein the bicyclic ring is
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attached to the nitrogen atom of formula () via a ring atom of ring A
and ring B is optionally substituted by -CO, -(C1.salkyl).

a phenyl group optionally substituted by one or more substituents
selected from:

-halogen, -SOsH, -(alk),OH, -(ak), -cyano, -(O), -(Cis)alkyl
(optionally substituted by one or more halogens), - (alk), -nitro, -(O)m
-(alk),-CO2zR",

-(atky)- CONRCR? -(alk), -COR?, -(alk), -SOR®, ~(alk)y, -SOR®, ~(alk)q- -

SO,NRR?, ~(alk),OR®, -(alk), -(CO)m- NHSO,R®, ~(alk),- NHCORS, -
(@lk)a- NR°RY wherein m and n are 0 or 1 and alk represents a C;.
salkylene group or C,¢ alkenyt group.

A phenyl group substituted by a 5 or 6 membered heterocyclic
aromatic group, said heterocyclic aromatic group optionally being
substituted by C1.salkyl or NR°R’.

R° and R? may each independently represent hydrogen, or C1.; alky!
or when part of a group NR°RY, R® and R? together with the nitrogen
atom may form a 5 or 6 membered heterocyclic ring optionally
containing other heteroatoms, which heterocyclic ring may optionally
be substituted further by one or more Cy.3 alkyl groups.

R® represents Cj.aalkyl

and salts and solvates thereof, in particular, physiologically
acceptable solvates and salts thereof for use in therapy.

A compound of formula (la) which is an agonist at the adenosine A1
receptor

PCT/EP99/04182
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1

R

|

NH

N7 N

.

N

R‘Z
Y/: X
ﬂ
R3 2 R !
4 N

\) =

R0 OR’

wherein X represents O or CH,.

~

R?represents Cq.zalkyl, C1.3alkoxy, halogen or hydrogen;

R® represents H, phenyl (optionally substituted by halogen), a 5 or 6
membered heteroaryl group, Cq5 alkoxy, Ci¢ straight or branched alkyl
optionally substituted by one or more halogens, Csz; cycloalkyl, Cig
hydroxyalkyl or halogen.

Y and Z represent O, N, CH

W represents CH, O, N, S

and wherein at least one of W and Z represents a heteroatom (and when
Y, Z and/or W is N, the presence or absence of an additional H would be
apparent to a person skilled in the art)

with the proviso that when W represents CH, Z represents N and Y
represents O, R® cannot be H.

R* and R® independently represent H or a Cq.¢ straight chain or branched
alkyl group.

R’ represents a group selected from

PCT/EP99/04182
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~(alk)n - (C3.7) cycloalkyl, including bridged cycloalkyl, said cycloalkyl
group optionaily substituted by one or more substituents selected
from OH, halogen, -(Ci3) alkoxy, wherein (alk) represents Cii
alkylene and n represents 0 or 1.

an aliphatic heterocyclic group of 4 to 6 membered rings containing
at least one heteroatom selected from O, N or S, optionally
substituted by one or more substituents selected from the group
consisting of -(Ci.3)alkyl, -CO,-(Cy.4)alkyl, -CO(Cq.aalkyl), ~-S(=0)n-(Ca.
salkyl), -CONR®R® (wherein R® and R® independently represent H or
C1.salkyl) or =0; where there is a sutfur atom in the heterocyclic ring,
said sulfur is optionally substituted by (=0),, where nis 1 or 2.

Straight or branched Cy.q2 é‘lkyl, optionally including cne or more O,
S{(=0), (where n is 0,1o0r2) and N groups substituted within the alkyl
chain, said alkyl optionally substituted by one or more of the following
groups, phenyl, halogen, hydroxy, Ciy cycloalkyl or NR?R® wherein
R? and R® independently represent hydrogen, Ca.; cycloalkyl or a Cis
straight chain or branched alkyl optionally substituted by Cs.7
cycloalkyl.

a fused bicyclic aromatic ring

wherein B represents a 5 or 6 membered heterocyclic aromatic group
containing 1 or more O, N or S atoms, wherein the bicyclic ring is
attached to the nitrogen atom of formula (1) via a ring atom of ring A
and ring B is optionally substituted by -CO, -(C1.zalkyl).

a phenyl group optionally substituted by one or more substituents
selected from:

-halogen, -SO;H, -(alk),OH, -(alk), -cyano, -(O), -(Ci.s)alkyl
(optionally substituted by one or more halogens), - (alk), -nitro, ~(O)m
-(alk)n- COzR",

PCT/EP99/04182
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~(alks)- CONRR? ~(alk), -COR®, -(alk), -SOR®, ~(alk)y -SO2R®, ~(a@lk)q-
SO,NR°R?, ~(alk)yOR®, ~(alk)y ~(CO)m- NHSO,R®, ~(alk),- NHCORS, -
(alk)r- NR°R? wherein m and n are 0 or 1 and alk represents a Ci.
salkylene group or C,.¢ alkenyl group.

(62}

(6) A phenyl group substituted by a 5 or 6 membered heterocyclic
aromatic group, said heterocyclic aromatic group optionally being
substituted by C.salkyl or NR°RY.

10 R®and RY may each independently represent hydrogen, or Cq.3 alkyl

or when part of a group NR°R”, R and R® together with the nitrogen
‘ atom may form a 5 or 6 membered heterocyclic ring optionally
| containing other heteroatoms, which heterocyclic ring may optionally
be substituted further by one or more Cy.3 alky! groups.

| 15
|
| R® represents Cq.aalkyl
| ' p 1-38KY
|
| and salts and solvates thereof, in particular, physiologically
acceptable solvates and salts thereof for use in therapy.
20
3. A compound of formula (ib) which is an agonist at the adenosine A1
receptor
RY
NH
NT TR N

Rz/lN/ NJ o)
. YE)Z /x\J
R“/l\ W>—1~ »

RO

OR’

7~
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wherein X represents O or CH;.
R? represents Cq.alkyl, Cy.3alkoxy, halogen or hydrogen;

R® represents H, phenyl (optionally substituted by halogen), a 5 or 6
membered heteroaryl group, C1. alkoxy, Cy. alkylO(CH,), where n is 0-6,
Cs.7 cycloalkyl, Cy hydroxyalkyl, halogen or a Cy straight or branched
alkyl, Csi.c alkenyl or Cq alkynyl group optionally substituted by one or
more halogens.

Y and Z represent O, N, CH, N(C+.s alky!)

W represents CH, O, N, S, N(C4.¢ alkyl) ,

and wherein at least one of W and Z represents a heteroatom (and when
Y, Z or W is N, the presence or absence of an additional H would be
apparent to a person skilled in the art)

with the proviso that when W represents CH, Z represents N and Y
represents O, R® cannot be H.

R* and R® independently represent H or a Cy.5 straight chain or branched
alkyl group.

R represents hydrogen or a group selected from

(1) -(alk), - (C3.7) cycloalkyl, including bridged cycloalkyl, said cycloalkyl
group optionally substituted by one or more substituents selected
from OH, halogen, -(Ci.3) alkoxy, wherein (alk) represents Ci.
alkylene and n represents 0 or 1.

(2) an aliphatic heterocyclic group of 4 to 6 membered rings containing
at least one heteroatom selected from O, N or S, optionally
substituted by one or more substituents selected from the group
consisting of -(Cq.3)alkyl, -CO2-(C:.4)alkyl, -CO(C1.3alkyl), -S{=0)n-(Ch.
salkyl), -CONR®R" (wherein R?* and R® independently represent H or
Ci.salkyl) or =O; where there is a sulfur atom in the heterocyclic ring,
said sulfur is optionally substituted by (=0O),, where nis 1 or 2.

PCT/EP99/04182 fD/
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Straight or branched Cj.4; alkyl, optionally including one or more O,
S(=0), (Where nis 0, 1 or 2) and N groups substituted within the alkyl
chain, said alkyl optionally substituted by one or more of the following
groups, phenyl, halogen, hydroxy, Cs7 cycloatkyl or NR°R" wherein
R? and R” independently represent hydrogen, Cy.7 cycloalkyl or a C1¢
straight chain or branched alkyl optionally substituted by Css
cycloalkyl.

a fused bicyclic aromatic ring

ZRaR
\.

wherein B represents a 5 or 6 membered heterocyclic aromatic group
containing 1 or more O, N or S atoms, wherein the bicyclic ring is
attached to the nitrogen atom of formula (I) via a ring atom of ring A
and ring B is optionally substituted by -CO, -(Cy.zalkyl).

a phenyl group optionally substituted by one or more substituents
selected from:

-halogen, -SO;H, -(alk),OH, -(alk), -cyano, -(O), -(Cis)alkyl
(optionally substituted by one or more halogens), - (alk), -nitro, -(O)m
-(alk),-CO,R",

~(alkq,)- CONRCR? -(alk), -COR®, -(alk), -SOR?, -(alk), -SO.R®, -(alk)n-
SO,NR°R?, ~(alk),OR, -(é}lk)n -(CO)m- NHSO,R®, -(alk),- NHCOR®, -
(alk)o- NR°RY wherein m and n are 0 or 1 and alk represents a Cy.
salkylene group or C,.s alkenyl group.

A phenyl group substituted by a 5 or 6 membered heterocyclic
aromatic group, said heterocyclic aromatic group optionally being
substituted by C;.salkyl or NR°RY..

R®and R? may each independently represent hydrogen, or Cy.3 alkyl
or when part of a group NR°R®, R® and R? together with the nitrogen
atom may form a 5 or 6 membered heterocyclic ring optionally

PCT/EP99/04182

»%y

e



(82}

20

WO 99/67262 PCT/EP99/04182

145

containing other heteroatoms, which heterocyclic ring may optionally
be substituted further by one or more C1.3 alkyl groups.

R® represents Cyjalkyl with the proviso that when R* and R® both
represent halogen, R? cannot represent methyl, ethyl, n-propyl,
isopropyl, cyclopropyl, CH(OH)CHs;, Ci.zalkoxy.

and salts and solvates thereof, in particular, physiologically
acceptable solvates and salts thereof.

4. A compound of formula (lc) which is an agonist at the adenosine A1
receplor
R’
Nt
NT N
T
s |
Rzz N N)_ ()
Y X
Ogt
R W !
R'O" OR’

wherein X represents O or CH;.

R? represents Cq.salkyl, Cq.3alkoxy, halogen or hydrogen;

R* represents H, phenyl (optionally substituted by halogen), a 5 or 6
membered heteroary! group, Cis alkoxy, Cig straight or branched alkyl
optionally substituted by one or more halogens, C;.; cycloalkyl, Cis

hydroxyalkyl or halogen.

Y and Z represent O, N, CH
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W represents CH, O, N, S

and wherein at least one of W and Z represents a heteroatom (and when
Y, Z and/or W is N, the presence or absence of an additional H would be
apparent to a person skilled in the art)

with the proviso that when W represents CH, Z represents N and Y
represents O, R* cannot be H.

R* and R® independently represent H or a Cy. straight chain or branched
alkyl group.

R' represents a group selected from

(1)

(2)

(4)

-(alk), - (Cs.7) cycloalkyl, including bridged cycloalkyl, said cycloalkyi
group optionally substituted"by one or more substituents selected
from OH, halogen, -(Ci.) alkoxy, wherein (alk) represents Ci;
alkylene and n represents 0 or 1.

an aliphatic heterocyclic group of 4 to 6 membered rings containing
at least one heteroatom selected from O, N or S, optionally
substituted by one or more substituents selected from the group
consisting of -(C.3)alkyl, -CO2-(C1.4)alkyl, -CO(Cy.aalkyl), -S(=0)n-(C1.
salkyl), -CONRPR® (wherein R® and R” independently represent H or
Ci.aalkyl) or =O; where there is a sulfur atom in the heterocyclic ring,
said sulfur is optionally substituted by (=O),, where nis 1 or 2.

Straight or branched Cy.y, alkyl, optionally including one or more O,
S(=0), (where nis 0, 1 or 2) and N groups substituted within the alkyl
chain, said alky! optionally substituted by one or more of the following
groups, phenyl, halogen, hydroxy, Cs.7 cycloalkyl or NR?R” wherein
R? and R® independently represent hydrogen, Cs.7 cycloalkyl or a Ci.6
straight chain or branched alkyl optionally substituted by Cs.
cycloalkyl.

a fused bicyclic aromatic ring

PCT/EP99/04182
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NS

wherein B represents a 5 or 6 membered heterocyclic aromatic group
containing 1 or more O, N or S atoms, wherein the bicyclic ring is
attached to the nitrogen atom of formula (!) via a ring atom of ring A
and ring B is optionally substituted by -CO; -(C1.3alkyl).

a phenyl group optionally substituted by one or more substituents
selected from:

-halogen, -SOs;H, -(alk)oOH, -(alk), -cyano, -(O), -(Cis)alkyl
(optionally substituted by one or more halogens), - (alk), -nitro, -(O)m
-(alk),-CO2R",

-(alk,)- CONR®R? -(alk), -COR®, -(alk), -SOR®, -(alk), -SO2R°, ~(alk)-
SO,NR°R?, -(alk),OR®, -(alk), -(CO)n- NHSO,R®, -(alk),- NHCORS, -
(alk)n- NR°R? wherein m and n are 0 or 1 and alk represents a Cy.
salkylene group or C,¢ alkenyl group.

A phenyl group substituted by a 5 or 6 membered heterocyclic
aromatic group, said heterocyclic aromatic group optionally being
substituted by C.3alkyl or NR°R®.

R®and R® may each independently represent hydrogen, or Cy.; alkyl
or when part of a group NR°RY, R® and R? together with the nitrogen
atom may form a 5 or 6 membered heterocyclic ring optionally
containing other heteroatoms, which heterocyclic ring may optionally
be substituted further by one or more C,.3 alkyl groups.

R® represents Ci.alkyl with the proviso that when R* and R® both
represent halogen, R* cannot represent methyl, ethyl, n-propyl,
isopropyl, cyclopropyl, CH(OH)CH3;, Cy.3alkoxy.

and salts and solvates thereof, in particular, physiologically
acceptable solvates and salts thereof.
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A compound according to claims 1-4 which exhibits little or no agonist
activity at the the A3 receptor.

A compound according to claims 1-5 wherein the W, Y and Z containing
heterocyclic groups include isoxazoles, oxadiazoles, pyrazoles, oxazoles,
triazoles, thiadiazoles.

A compound according to claims 1-6 wherein the W, Y and Z containing
heterocyclic groups are isoxazoles, and 1,2.4- and 1,3,4- oxadiazoles.

A compound according to claims 1-7 wherein R? represents hydrogen,
methyl, methoxy or halogen, more preferably hydrogen or chlorine.

A compound according to claims 1-8 wherein R’ may represent (alk)n- Cs.6
cycloalkyl wherein n is 0 or 1 and the said cycloalkyl is either substituted
by at least one substituent selected from halogen, particularly fluorine, and
OH or is unsubstituted and n is zero.

A compound according to claim 9 wherein the cycloalkyl group is
unsubstituted or monosubstituted with OH.

A compound according to claim 10 wherein the cycioalkyl group is 5-
membered.

A compound according to claims 1-8 wherein R’ may represent a
substituted or unsubstituted aliphatic heterocyclic group, the substitutent
being selected from the group consisting of -CO, -(C.4)alkyl

A compound according to claim 12 wherein the aliphatic heterocyclic
group is unsubstituted or when the substituent is -CO,(C.4)alkyl, the
heteroatom is N and the substituent is directly attached to said ring
nitrogen atom.

A compound according to claims 12-13 wherein the heterocyclic ring is 6
membered. ‘ -

PCT/EP99/04182
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15. A compound according to claim 14 wherein the heterocyclic ring contains
only one O, N or S heteroatom.

16. A compound according to claims 1-8 wherein R’ may represent a straight
or branched alkyl of 1-6 carbon atoms optionally with at least one S (=0),
and/or N substituted in the chain; where there is an S(=0), in the chain,
preferably n is 1 or 2 and is unsubstituted or substituted by at least one
OH group.

17. A compound according to claims 1-8 wherein R’ may represent a phenyl
group which is substituted by one or two substituents selected from OH,
alkyl, particuiarly C4.4 alkyl and halogen.

18. A compound according to claim™17 wherein the pheny! is disubstituted in
the 2,4 positions.

19. A compound according to claims 16 and 17 wherein both substituents are
halogen.

20. A compound according to any preceding claim wherein R* and R’ both
represent hydrogen.

21. A compound selected from:
(25,35,4R,5R)-2-(5-tert-Butyl-[1,3,4]oxadiazol-2-yl)-5-[6-(tetrahydro-pyran-4-
ylamino)-purin-9-yl}-tetrahydro-furan-3,4-diol;
4-{9-[5S-(5-tert-Butyl-[1,3,4]oxadiazol-2-y!)-3R,4S-dihydroxy-tetrahydro-furan-
2R-yl}-9H-purin-6-ylamino}-piperidine-1-carboxylic acid ethyl ester;

(238,35 4R ,5R)-2-(5-1sopropyi-[1,3 ,4]oxadiazol-2-yl)-5-[6-(tetrahydro-pyran-4-
ylamino)-purin-9-yi]-tetrahydro-furan-3,4-diol;

4-{9-[5S-(5-Cyclopropyl-[1,3 4Joxadiazol-2-y!)-3R 4 S-dihydroxy-tetrahydro-furan-
2R-yl]-9H-purin-6-ylamino}-piperidine-1-carboxylic acid ethyl ester;

(25,35 4R 5R)-2-(5-tert-Butyl-[1,3,4]oxadiazol-2-yl)-5-[6-(4-chloro-2-fluoro-
phenylamino)-purin-9-yi}-tetrahydro-furan-3,4-diol;

(25,3S,4R 5R)-2-(5-Ethyl-oxazol-2-yl)-5-[6-(tetrahydro-pyran-4-ylamino)-purin-9-
yl}-tetrahydro-furan-3,4-diol;
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(25,35 ,4R,5R)-2-(3-Cyclopropyl-[1 ,2,4]oxadiazol-5-yl)-5~[6-(2'S-hydroxy-
cyclopent-(S)-ylamino)-purin-9-yl}-tetrahydro-furan-3,4-diol;
(25,35,4R,5R)-2-(3-tert-Butyl-[1,2 4joxadiazol-5-yl)-5-[6-(2S-hydroxy-cyclopent-
(S)-ylamino)-purin-9-ylj-tetrahydro-furan-3,4-diol;

(28,35,4R,5R)-2-(3-Cyclopropyi-[1,2 4]oxadiazol-5-y1)-5-[6-(tetrahydro-pyran-4-

ylamino)-purin-9-yl]-tetrahydro-furan-3,4-diol; :
(28,35.4R 5R)-2-(3-tert-Butyi-isoxazol-5-yl)-5-[6-(tetrahydro-pyran-4-ylamino)-

* purin-9-yl}-tetrahydro-furan-3,4-diol;

10

20

25

ethyl 4-({9-[(2R,3R,4S,58)-3,4-dihydroxy-5-(3-methyl-1,2,4-oxadiazol-5-
yl)tetrahydrofuran-2-yl}-9H-purin-6-yl}amino)piperidine-1-carboxylate;

(25,35 4R,5R)-2-[3-(tert-butyl)-1,2 4-oxadiazol-5-yl)-5-{6-
l{cyclopropylmethyl)amino]-9H-purin-9-ylitetrahydrofuran-3,4-diol;

(28,35 ,4R,5R)-2-[3-(tert-butyl)-1,2,4-o0xadiazol-5-yl}-5-[6-(isobutylamino)-9H-
purin-9-yljtetrahydrofuran-3,4-dio!: )
(2R,3R,48,5S)-2-[6-(cyclopropylamino)-9H-purin-9-yl}-5-(3-isopropyl-1,2,4-
oxadiazol-5-yl)tetrahydrofuran-3,4-diol;
2-({9-[(2R,3R,48,58)-3,4-dihydroxy-5-(3-isopropyl-1,2,4-oxadiazol-5-
yitetrahydrofuran-2-y1}-9H-purin-6-yl}amino)-N-methylethanesulfonamide;
(2R,3R,4S,55)-2-[6-(3,4-difluoroanilino)-9H-purin-9-yl]-5-(3-isopropy!-1,2,4-
oxadiazol-5-yl)tetrahydrofuran-3,4-diol;
(2R,3R,485,58)-2-[6-(4-chloro-2-fluoroanilino)-9H-purin-9-yl}-5-(3-cyclopropyl-
1,2,4-oxadiazol-5-yl)tetrahydrofuran-3,4-diol;
(2R,3S.4R,5R)-2-[5-(tert-butyl)-4H-1,2,4-triazol-3-yl}-5-[6-(4-chloro-2-
fluoroanilino)-9H-purin-9-yljtetrahydrofuran-3,4-diol;

(2R,3R 48 ,5R)-2-[6-(2-chloro-4-fluoroanilino)-9H-purin-9-yl]-5-(5-isopropyi-4 H-
1,2,4-triazol-3-yl)tetrahydrofuran-3,4-diol;
(25,35.4R,5R)-2-(5-cyclopropyl-1,3,4-oxadiazol-2-yl)-5-[6-(tetrahydro-2H-pyran-
4-ylamino)-9H-purin-9-yljtetrahydrofuran-3,4-dio};
(2S,3S5,4R,5R)-2-[5-(tert-butyl)-1,3,4-oxadiazol-2-yl}-5-[6-(2-chloro-4-
fluoroanilino)-9H-purin-9-yljtetrahydrofuran-3,4-diof; »
(285,35,4R ,5R)-2-[3-(tert-butyl)isoxazol-5-yl]-5-{6-[(1,1-dioxidotetrahydro-2H-
thiopyran-4-yl)amino]-9H-purin-9-yljtetrahydrofuran-3,4-diol;

2-[(9-{(2R,3R 4S,58)-5-[5-(tert-butyl)-1,3,4-oxadiazol-2-yi]-3 4-
dihydroxytetrahydrofuran-2-yl}-9H-purin-6-yl)amino}-N-ethylethanesulfonamide;
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2-[(9-{(2R,3R,4S,58)-5-[5-(tert-butyl)-1,3,4-oxadiazol-2-yi}-3,4-
dihydroxytetrahydrofuran-2-yl}-9H-purin-6-yl)amino}-N-(3-
methyliphenyl)ethanesuifonamide;
2-({9-[(2R,3R 4S5 ,5S)-3,4-dihydroxy-5-(5-methyl-1,3-oxazol-2-yl)tetrahydrofuran-
2-yl]-9H-purin-6-yl}amino)-N-methylethanesulfonamide;
(2R,3R,48,58)-2-[6-(cyclopentylamino)-9H-purin-9-yl}-5-[3-(methoxymethyl)-

1,2 ,4-oxadiazol-5-yljtetrahydrofuran-3,4-diol;

(28,3S,4R,5R)-2-(5-ethyl-1,3 4-oxadiazol-2-yl)-5-{6-(isopropylamino)-9H-purin-9-
ylltetrahydrofuran-3,4-diol;
(2R,3R,45,58)-2-(6-{[(1S,2S)-2-hydroxycyclopentyllamino}-SH-purin-9-yi)-5-(5-
methyi-1,3,4-oxadiazol-2-yl)tetrahydrofuran-3,4-diol, '
(2R,3R,48,58)-2-{2-chloro-6-[( 1-ethylpropyl)amino}-9H-purin-9-yi}-5-(3-
cyclopropyl-1,2,4-oxadiazo!-5-yl)tetrahydrofuran-3,4-diol formate (1:2);
(2R,3R,48,55)-2-[2-Chloro-6-(1 -ethyl-ﬁropylamino)-purin-9-yl]-5-(3-cyclopropyl-
{1.2.4]Joxadiazol-5-yl)-tetrahydro-furan-3,4-diol diformate;
(2S,35,4R,5R)-2-(3-ethylisoxazol-5-y1)-5-[6-(tetrahydro-2H-pyran-4-ylamino)-9H-
purin-8-yijtetrahydrofuran-3,4-dio!;
(25,3S,4R,5R)-2-(3-ethylisoxazol-5-y1)-5-(6-{[(1S,25)-2-
hydroxycyclopentyllamino}-9H-purin-9-yiitetrahydrofuran-3,4-diol;

ethyl 4-({9-[(2R,3R,4S,5S)-5-(3-ethylisoxazol-5-yl)-3,4-dihydroxytetrahydrofuran-
2-yl}-9H-purin-6-yl}amino)piperidine-1-carboxylate;
(2R,3S,4R,5R)-2-[5-(tert-butyl)-4H-1,2 4-triazol-3-yl]-5-[6-(tetrahydro-2H-pyran-
4-ylamino)-9H-purin-9-yijtetrahydrofuran-3,4-diof,

(2R,3S8,4R 5R)-2-(5-isopropyl-4H-1,2,4-triazol-3-yl)-5-[6-(tetrahydro-2H-pyran-4-
ylamino)-9H-purin-9-yljtetrahydrofuran-3,4-diol,
(2R,3R,48,55)-2-[2-chloro-6-(2-chloro-4-flucroanilino)-9H-purin-9-yi]-5-(5-
methyl-1,3-oxazol-2-yl)tetrahydrofuran-3,4-diol;
(2R,3R,4S,58)-2-[6-(4-chloro-2-fluoroanilino)-9H-purin-9-ylj-5-(3-methylisoxazol-
5-yhitetrahydrofuran-3,4-diol;
(2R.3R.48,58)-2-[6-(4-chloro-2-fluoroanilino)-9H-purin-9-yl}-5-(3-propylisoxazol-
5-yhtetrahydrofuran-3,4-diol;
(2R,3R,4S,5S)-2-[2-chloro-6-(tetrahydro-2H-pyran-4-ylamino)-9H-purin-9-yl}-5-
(3-ethylisoxazol-5-yl)tetrahydrofuran-3,4-diot,

ethyl 4-({2-chloro-9-[(2R 3R 4S,5S)-5-(3-ethylisoxazoi-5-y1)-3,4-
dihydroxytetrahydrofuran-2-yl}-9H-purin-6-yl}amino)piperidine-1-carboxylate;
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(2R,3R,485,58)-2-(2-chloro-6-{[(1S,2S)-2-hydroxycyciopentyljamino}-9H-purin-9-
yh)-5-(3-ethylisoxazol-5-yhitetrahydrofuran-3,4-diol;

(2R,3R 435,58)-2-(2-chloro-6-{[2-(ethylsulfonyl)ethyllamino}-9H-purin-9-yl)-5-(3-
ethylisoxazol-5-yl)tetrahydrofuran-3,4-diol;
(2R,3R,48,58)-2-[2-chloro-6-(4-chloro-2-fluoroanilino)-8H-purin-g-yi}-5-(3-
ethylisoxazol-5-yhitetrahydrofuran-3,4-diol;
(2R,3R,45,5S8)-2-[2-chloro-6-(2-chloro-4-fluoroanilino )-9H-purin-9-yi}-5-(3-
ethylisoxazol-5-yl)tetrahydrofuran-3,4-diol;
(2R,3R,4S,5S5)-2-[2-chloro-6-(2-fluoroanilino)-9H-purin-9-yl]-5-(3-ethylisoxazol-5-
yhtetrahydrofuran-3,4-diot;

(2R,3R 48,5S)-2-[2-chloro-6-(2-chloroanilino )-9H-purin-9-yl]-5-(3-ethylisoxazol-
5-yhtetrahydrofuran-3,4-diol;
(2R,3R.485,58)-2-(6-{[(18,28)-2-hydroxycyclopentyllamino}-9H-purin-9-yl)-5-[3-
(hydroxymethyl)isoxazol—S-yI]tetrahydrof(;ran-3,4—diol;

ethyl 4-[(9-{(2R,3R,4S,55)-3,4-dihydroxy-5-[3-(hydroxymethyl)isoxazol-5-
yijtetrahydrofuran-2-yl}-9H-purin-6-yl)amino]jpiperidine-1-carboxylate;
(25,35,4R,5R)-2-[3-(hydroxymethyl)isoxazol-5-yl}-5-[6-(tetrahydro-2H-pyran-4-
ylamino)-9H-purin-9-yljtetrahydrofuran-3,4-diol;

(2R,3R 48,58)-2-[6-(4-chloro-2-fluoroanilino)-9H-purin-9-yl]-6-(3-ethylisoxazol-5-
yhtetrahydrofuran-3,4-diol;
(2R,3R,48,58)-2-[6-(2-chloro-4-fluoroanilino)-9H-purin-9-yl}-5-(3-ethylisoxazol-5-
yhtetrahydrofuran-3,4-diof;

(25,35 4R ,5R)-2-(3-ethylisoxazol-5-yl)-5-[6-(2-fluoroanilino)-9H-purin-9-
yljtetrahydrofuran-3,4-diol;
(2R,3R,48,5S)-2-{6-(2-chloroanilino)-9H-purin-9-yl]-5-(3-ethylisoxazol-5-
yhtetrahydrofuran-3,4-diol;

(2S,35,4R,5R)-2-[5-(tert-butyl)-1,3 4-oxadiazol-2-yl]-5-[6-(piperidin-4-ylamino)-
9H-purin-9-yijtetrahydrofuran-3,4-diol;

(2R,3R,48S,5R)-2-{2-chloro-6-[( 1-ethylpropyhamino}-9H-purin-9-yi}-5-(5-
ethylisoxazol-3-yl)tetrahydrofuran-3,4-diol formate;

(2S5,3S,4R 5R)-2-(3-bromoisoxazol-5-yl)-5-{6-(4-chloro-2-fluoroanilino)-9H-purin-
O-yljtetrahydrofuran-3,4-diol;
(25,35,4R,5R)-2-[3-(tert-butylisoxazol-5-yl]-5-(6-{{ 1-(methylsulfonyl)piperidin-4-
yljamino}-9H-purin-9-yhitetrahydrofuran-3,4-diol;
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(28,35,4R,5R)-2-[3-(tert-butyl)isoxazol-5-yl]-5-(6-{[1-(propylsulfonyl)piperidin-4-
ylJamino}-9H-purin-8-yl)tetrahydrofuran-3,4-dio;
(28,35,4R,5R)-2-[3-(tert-butyllisoxazol-5-yl]-5-(6-{[1-(isopropylsulfonyl)piperidin-
4-yllamino}-9H-purin-9-yhtetrahydrofuran-3,4-diol;
(28,35,4R,5R)-2-[3-(tert-butyl)isoxazol-5-yl}-5-(6-{[1-(ethylsulfonyl )piperidin-4-
yllamino}-9H-purin-9-yl)tetrahydrofuran-3,4-diof;

(23,3S5,4R ,5R)-2-[3-(tert-butyl)isoxazol-5-yl}-5-[2-chloro-6-(4-chloro-2-
fluoroanilino)-9H-purin-g-yljtetrahydrofuran-3,4-diol;
(25,35,4R,5R)-2-[3-(tert-butyl)isoxazol-5-y!}-5-[2-chloro-6-(2-chloro-4-
fluoroanilino)-9H-purin-9-yijtetrahydrofuran-3 4-diol;

2-[(9-{(2R,3R 4S,5S)-5-[3-(tert-butyl)isoxazol-5-yi]-3,4-dihydroxytetrahydrofuran-
2-yl}-2-chloro-9H-purin-6-yl)amino]-N-ethylethanesulfonamide;
2-[(9-{(2R,3R,4S,58)-5-[3-(tert-butyl)isoxazol-5-yi}-3,4-dihydroxytetrahydrofuran-
2-yl}-2-chloro-9H-purin-6-ylyamino]-N-isopropylethanesulfonamide;
(25,35,4R,5R)-2-[3-(tert-butyl)isoxazol-5-yl}-5-[2-chloro-6-(tetrahydro-2H-pyran-
4-ylamino)-9H-purin-9-yljtetrahydrofuran-3,4-diol;
(2R,3R,48,58)-2-[6-(4-chioro-2-fluoroanilino)-8H-purin-9-yl]-5-(3-pyridin-3-
ylisoxazol-5-yl)tetrahydrofuran-3,4-diof;

(2R,3R 48,58)-2-[6-(4-chloro-2-fluoroanilino)-8H-purin-9-y1}-5-[3-(4-
hydroxybutyl)isoxazol-5-yijtetrahydrofuran-3,4-diof;

2-{(9-{(2R,3R 45 ,55)-5-[3-(tert-butyl)isoxazol-5-yl]-3,4-dihydroxytetrahydrofuran-
2-yl}-9H-purin-6-yl)amino]-N-ethylethanesulfonamide;
(2R,3R,485,58)-2-[6-(cyclopentylamino)-9H-purin-9-yi]-5-[5-(trifluoromethyt)-
1,3,4-oxadiazol-2-yltetrahydrofuran-3,4-diol; -
(2R,3R,4S,58)-2-(6-{[(1S,2S)-2-hydroxycyclopentyljamino}-9H-purin-9-yl)-5-{5-
(trifluoromethyl)-1,3,4-oxadiazol-2-yltetrahydrofuran-3,4-diol;

ethyl 4-[(9-{(2R,3R,45,55)-3 4-dihydroxy-5-[5-(trifluoromethyl)-1,3,4-oxadiazol-2-
ylltetrahydrofuran-2-yi}-9H-purin-6-yl)amino]piperidine-1-carboxylate;
(2R,3R,485,55)-2-[6-(4-chioro-2-fluoroanitino)-9H-purin-9-yl}-5-(5-methyl-1,3,4-
oxadiazol-2-yl)tetrahydrofuran-3,4-diof,
(2R,3R,48,58)-2-[6-(4-chloro-2-fluoroanilino)-9H-purin-8-yi}-5-(3-
cyclopropylisoxazol-5-yi)tetrahydrofuran-3,4-diol;

(25,3S,4R 5R)-2-[3-(tert-butyl)isoxazol-5-yi]-5-{6-[( 1-butyrylpiperidin-4-yl)amino]-
9H-purin-9-ylitetrahydrofuran-3,4-diol;
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isopropy! 4-{(3-{(2R,3R,4S,5S)-5-[3-(tert-butyl)isoxazol-5-yi}-3,4-
dihydroxytetrahydrofuran-2-yl}-9H-purin-6-yt)amino]piperidine-1-carboxylate;
(25,38 ,4R,5R)-2-[3-(tert-butyl)isoxazol-5-yl}-5-(6-{[1-(2,2,2-
trifluoroacetyt)piperidin-4-ylJamino}-9H-purin-9-yi)tetrahydrofuran-3,4-diol;
methyl 4-[(9-{(2R,3R,4S,5S)-5-[3-(tert-butyl)isoxazol-5-yi}-3,4-
dihydroxytetrahydrofuran-2-yl}-9H-purin-6-yl)amino]piperidine-1-carboxylate;
(2R,3R,48,58)-2-[6-(4-chloro-2-fluoroanilino)-9H-purin-9-yl]-5-[3-
(hydroxymethyl)isoxazol-5-yljtetrahydrofuran-3,4-diol;
(2R,3R,48,5S8)-2-[6-(2-chloro-4-fluoroanilino)-9H-purin-9-yl}-5-[3-
(hydroxymethyl)isoxazol-5-yljtetrahydrofuran-3,4-diof;
(2R,3R,4S,58)~2~[6-(2—fluoroani!ino)-gH-purin-9-y|]-5-[3-(hydroxymethyl)isoxazol—
5-ylltetrahyd rofufan-3,4-diol; |
(2R,3R,4S,SS)—2—[6—(2-chloroanilino)-9H:purin-9-yl]-5-[3-
(hydroxymethyl)isoxazol-5-ylltetrahydrofuran-3,4-diot;
(2R,3R,48,5S)-2-(2-chloro-6-{[(1S,2S)-2-hydroxycyclopentyljJamino}-9H-purin-9-
yi)-5-[3-(hydroxymethyl)isoxazol-5-yljtetrahydrofuran-3,4-diol;
(2R,3R,48,58)-2-{2-chloro-6-(tetrahydro-2H-pyran-4-ylamino)-9H-purin-8-yl}-5-
[3-(hydroxymethyl)isoxazol-5-ylltetrahydrofuran-3,4-diol;

2-[(2-chloro-9-{(2R,3R ,4S,58)-3,4-dihydroxy-5-[3-(hydroxymethyl)isoxazol-5-
yljtetrahydrofuran-2-yl}-9H-purin-6-yl)amino]-N-ethylethanesulfonamide;

ethyt 4-{(2-chloro-9-{(2R,3R,4S,5S)-3,4-dihydroxy-5-[3-(hydroxymethyl)isoxazol-
5-yljtetrahydrofuran-2-yi}-9H-purin-6-ylJaminolpiperidine-1-carboxylate;
(2R,3R,48,58)-2-{2-chloro-6-(4-chloro-2-flucroanilino)-9H-purin-9-yl}-5-3-

(hyd roxymethyl)iéoxazol-S-yl]tetrahydrofuran-3,4~dio|;
(2R,3R,48,58)-2-[2-chloro-6-(2-chloro-4-fluoroanilino)-9H-purin-9-yl}-5-[3-
(hydroxymethyl)isoxazol-5-yljtetrahydrofuran-3,4-diof;
(2R,3R,45,55)-2-{2-chloro-6-(2-fluoroanilino }-9H-purin-9-yi}-5-[3-
(hydroxymethyl)isoxazol-5-yljtetrahydrofuran-3,4-diol,

(25,35 ,4R,5R)-2-(3-ethylisoxazol-5-yl)-5-[2-methoxy-6-(tetrahydro-2H-pyran-4-
ylamino)-9H-purin-9-yijtetrahydrofuran-3,4-dioi;

ethyl 4-({9-[(2R,3R,48,58)-5-(3-ethylisoxazol-5-yl)-3,4-dihydroxytetrahydrofuran-
2-yl}-2-methoxy-9H-purin-6-yl}Jamino)piperidine-1-carboxylate;
(25,35,4R,5R)-2-(3-ethylisoxazol-5-y1)-5-(6-{[(1S,2S)-2-
hydroxycyclopentyljamino}-2-methoxy-9H-purin-9-yhtetrahydrofuran-3,4-diof;
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(25,3S,4R,5R)-2-(3-ethylisoxazol-5-y1)-5-(6-{[2-(ethylsulfonyl)ethyl]amino}-2-
methoxy-9H-purin-9-ylitetrahydrofuran-3,4-diol;
(2R,3R,48,58)-2-{6-(2-chloro-4-fluoroanilino)-2-methoxy-9H-purin-9-y{]-5-(3-
ethylisoxazol-5-yl)tetrahydrofuran-3,4-diol;

(25,35 4R ,5R)-2-(3-ethylisoxazol-5-yl)-5-[6-(2-fluoroanilino)-2-methoxy-9H-
purin-9-yljtetrahydrofuran-3,4-diol;
(2R,3R,48,58)-2-[6-(4-chloro-2-fluoroanilino)-2-methoxy-9H-purin-9-yi}-5-(3-
ethylisoxazol-5-yl)tetrahydrofuran-3,4-diol;

(25,35 4R ,5R)-2-[3-(tert-butyl)-1,2 4-oxadiazol-5-yl}-5-[6-(cyclopropylamino)-GH-
purin-9-yljtetrahydrofuran-3,4-diol;

(25,35 4R,5R)-2-[5-(tert-buty)-1,3 4-oxadiazol-2-yi}-5-[2-chloro-6-(4-chloro-2-
fluoroanilino)-9H-purin-9-yljtetrahydrofuran-3,4-diol,
(2R,3R,485,55)-2-[6-(4-chloro-2-flucroanilino)-9H-purin-9-yl}-5-(5-isopropyt-1,3,4-
oxadiazol-2-yl)tetrahydrofuran-3,4-diol. )

22.

23.

24.

A pharmaceutical composition comprising compounds of claims 1-21
together with a pharmaceutically acceptable diluent or carrier.

Use of a compound according to claims 1-21 for the manufacture of a
medicament for the treatment of a patient suffering from a condition where
there is an advantage in decreasing plasma free fatty acid concentration,
or reducing heart rate or which subject is suffering from or susceptible to
ischaemic heart disease, peripheral vascular disease or stroke or which
subject is suffering pain, a CNS disorder or sleep apnoea.

A method of treating a patient suffering from a condition where there is an
advantage in decreasing plasma free fatty acid concentration, or reducing
heart rate or which subject is suffering from or susceptible to ischaemic
heart disease, peripheral vascular disease or stroke or which subject is
suffering pain, a CNS disorder or sleep apnoea comprising administration
of a therapeutically effective amount of a compound of claims 1-21.
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(87) Abstract: As a first aspect of the invention
we provide a method of inducing bronchodilation
in a human patient which comprises administer-
ing to that patient an ctfective amount of a selec-
tive A2a receptor agonist.
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wherein R' and R? independently represent a group selected from:

(i)
(ii)
(iif)
(iv)
v)
(vi)
(vii)
(viii)
()
)
(xi)

(xii)
(xiii)

(xiv)
(xv)
(xvi)

(xvii)

C,qcycloalkyls /
hydrogen; f
aryLCHCH,~;
Csacycloail?/|01_salkyla;
C,salkyl-;

arylC, salkyl-; /

R*R’N-C, salkyl-;

C,ealkyl-CH(CH,OH)-;

arylC, salkyl-CH(CH,OH)-;

arylC, salkyl-C(CH,OH),~,

C,scycloalkyl independently substituted by one or more (e.g. 1, 2 or 3)
-(CH,),R® groups;

H,NC(=NH)NHC, ;alkyl-;

a group of formula
(CH,),

_<

or such a group in which one methylene carbon atom adjacent to X, or
both if such exist, is substituted by methyt;

-C, salkyl-OH;

-C, ghaloalkyl;

a group of formula \/

(CH)Y,

(CHZ)CCO(CHz)d\
NR’
(CH,), /

aryl; and
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Claims

1. A method of inducing bronchodilation in a human patient which comprises
administering to that patient an effective amount of a selective A2a receptor
agonist.

2. A method of inducing bronchodilation in a human patient suffering from an
inflammatory disorder (eg asthma or COPD) which comprises administering
to that patient an effective amount of a selective A2a receptor agonist.

3. A method of relieving bronchoconstriction in a human patient which
comprises administering to that patient an effective amount of a selective
A2a receptor agonist.

4. A method of relieving bronchoconstriction in a human patient suffering from
an inflammatory disorder (eg asthma or COPD) which comprises
administering to that patient an effective amount of a selective A2a receptor
agonist. ‘ v _ . '

5. A pharmaceutical composition for the inducing of bronchodilation in a human
patient which comprises an effective amount of a selective A2a receptor
agonist.

6. A pharmaceutical composition for inducing bronchodilation in a human
patient suffering from an inflammatory disorder (eg asthma or COPD) which
comprises an effective amount of a selective A2a receptor agonist.

7. A pharmaceutical composition for the relief of bronchoconstriction in a
human patient which comprises an effective amount of a selective A2a
receptor agonist.

8. A pharmaceutical composition for the relief of bronchoconstriction in a
human patient suffering from an inflammatory disorder (eg asthma or COPD)
which comprises an effective amount of a selective A2a receptor agonist.

9. The use of a selective A2a receptor agonist in the manufacture of a
medicament for the induction of bronchodilation in a human patient.

10.The use of a selective A2a receptor agonist in the manufacture of a
medicament for the induction of bronchodilation in a human patient suffering
from an inflammatory disorder (eg asthma or COPD).

11.The use of a selective A2a receptor agonist in the manufacture of a
medicament for the relief of bronchoconstriction in a human patient.
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12.The use of a selective A2a receptor agonist in the manufacture of a
medicament for the relief of bronchoconstruction in a human patient suffering
from an inflammatory disorder (eg asthma or COPD).

13. A composition, method or use according to any one of claims 1-12 wherein

5 - the selective A2a agonist is also an A3 antagonist.

14. A composition, method or use according to any one of claims 3, 4, 7, 8,.11 or
12 wherein the relief is acute relief.

15.A composition, method or use according to any one of claims 1-12 wherein
the selective A2a agonist is a derivative of adenosine.

10 16.A composition, method or use according to claim 15 wherein the A2a agonist
is (2R,3R,48,5R)-2-[6-Amino-2-(1S-hydroxymethyl-2-phenyl-ethylamino)-
purin-9-yl}-56-(2-ethyl-2H-tetrazol-5-yl)-tetrahydro-furan-3,4-diol or a salt

' thereof.

17.A composition, method or use according to claim 15 wherein the A2a agonist

15 is (28,3S,4R,5R)-2-(3-Ethyl-isoxazol-5-yl)-5-{6-(1-ethyl-propylamino)-2-[2-(1-
methyl-1H-imidazol-4-yl)-ethylamino}-purin-8-yl}-tetrahydro-furan-3,4-diol or a
salt thereof.

18.A composition, method or use according to any one of claims 1 to 12
wherein the selective A2a agonist is administered in combination with a beta-

20 2 agonist.

19.A composition, method or use according to any one of claims 1 to 12
wherein the selective A2a agonist is administered by inhalation.



