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Traduccidn oficial del Inglés por Marlén Neira Castro, resolucitén 2117 del
Ministerio de Justicia de Colombia d’

APOSTILLA EN PODER DE REPRESENTACION DE
GLAXO GROUP LINITED.

PODER DE REPRESENTACION
Bilingle inglés- espafiol otorgado en Brentford, Middlesex, Inglaterra el 13 de
agosto de 2003 y firmado por Peter John Giddings, Apoderado y Funcionario
autorizado.

Certificado de Notario De Pinna en espafiol firmado por James Kerr Milligan

APOSTILLA
(Convencidén de 1a Haya del 5 de octubre de 1961)
1. Pais: Reino Unido de Gran Bretafia e Irlanda del Norte
- Este documento Pdblico
2. ha sido firmado por James Kerr Milligan

3. Quien ejarce funciones de Notario piblico
4, Lleva sl sello del Notario padblico
CERTIFICADO

8. En Londres
8. E1 14 agosto 2003

7. Por el Secretario de Estado Principal de su Majestad para Asuntos
exteriores y de 1a Mancomunidad
8. No. G229474

9. Gran Sello de la Oficina de Asuntos exteriores y de 1a Mancomunidad
10. Firma legible de J. Garbrah- Por el Secretario de Estado

Si el documento se usa en un pais que no pertenece a 1a Convencién de la Haya del
§ de octubre de 1861 debe pasar por l1a seccidn consular de la Misién que
representa el pafs.
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NS DE PINNA
0.

Yo, el infrascrito JAMES KERR MILLIGAN, Notario Piblico de la Ciudad.de
Londres, Inglaterra, por 1a Autoridad Real debidamente admitido y juramentado,

CERTIFICO:

QUE es auténtica la firma suscrita al pie del adjunto Poder, por ser del pufio y letra
del Sefior Don PETER JOHN GIDDINGS, cuya identidad me consta, Apoderado de
la Sociedad inglesa denominada “GLAXO GROUP LIMITED”, Sociedad
legalmente constituida y existente de acuerdo con las leyes de Inglaterra, e inscrita
en la Oficina de Registro de Sociedades bajo el naimero 805979, con domicilio social
en Glaxo Wellcome House, Berkeley Avenue, Greenford, Middlesex UB6 ONN,
Inglaterra;

QUE el citado Seiior Don PETER JOHN GIDDINGS esté debiday suficientemente
autorizado para firmar documentos de esta clase en nombre y representacién de

dicha Sociedad en virtud de un Poder otorgado por la referida Sociedad fechado 3 de
julio de 2002.

Y QUE los objetos para los cuales ee otorgd dicho Poder se encuentran dentro de los
A objetos o actividades de la citada Sociedad, de acuerdo con la Eecritura Constitutiva
8 v los Estatutos Sociales, los cuales he tenido a la vista.

PARA QUE CONSTE donde y como uonver.:g'a y fuere necesario expido el
i Certificado que firmo y sello en dicha Ciudad de Londres, el dia de hoy
tece de agosto del afio doe mil tres.

JAMES I{ERR

DE FINNA
3 Py Losis WL OLJ
Taloplwon:+54 (30 TROOTR00  Facabuile: +44 Gp30 TRIS U008  DNX Min, 45501 Plcxndilly 1



APOSTILLE
(Fiagus Conveation of 5 October 1961 / Convention do La Haye du 5 octobre 1961)
UNITED KINGDOM OF GREAT BRITAIN AND NORTHERN IRELAND
Country: United Kingdom of Grest Britxin and Nosthern Ireland
Pays: Roymume-Uni de Grando-Bretagne ot d"Irlmade du Nord
This public document / Lo présent acte public
Has bemn signed by James Kexr Milligen

o & rignd par
Aﬁiuinlh:qnity'td Notary Public
sgiaant o qunlish de
Bems the pealstamp of ~ 'The Sald Notary Pablle
et rovéty da soem/ttmire de
Curtified/Attzati
st London/k Londres 6 thello 14 August 2003

by Her Majesiy’s Principal Secrctary of State for Foreign and Commanrwealth Affain /

P lo Scorétaire d'Eint Principal de Sa Majests mux Affkires Etranghres &t du Commerwoalth,

Numbecfacos No G229474
Starop: 10. Signature:

For s Suvatary of Suts / Pour bt Secrlisive 'K

If this docwnent is fo be used In u comntry which i not party 1o the Hagie Conviention of 5 October 1961,
Bt ahould be presented to tha consular section of the mission representing that coontry.
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OLARTE RAISBECK & FRIERI, LTDA.
LEGAL & PROFESSIONAL SERVICES

WORLD TRADE CENTER— TORRE C
CaLLE 100 No. BA-55 Pis0 10
BoGOTA, COLOMBIA
TELEPHONE: +57-1 638-8200
Fex: +57-1 638-8201

www.olarteraisbeck.com
Power of Attorney Poder
The undersigned, El suscrito,
Glaxo Group Limited
domiciled in domiciliado en

Glaxo Wellcome House, Berkeley Avenue, Greenford, Middlesex UB6 ONN, GB

by means of these presents hereby grants to Carlos
R. Olarte, J. Ian Raisbeck and Ana
Maria Frieri full and sufficient Power of
Attorney to file, prosecute, obtain, defend and
enforce any and all of the company's Patents,
Utility Models and Industrial Designa in the
Republic of Colombia, to which end it empowers
them to take all steps neceasary before any
administrative or judicial authority of any class for
the objects stated, to file petitions, appeals, replies
and oppositions, pay taxes and annuities, request
testimonies, receive documents and securities,
sbandon spplications and collect refimda. Sufficient
power is hereby granted to receive notifications on
behalf of the Company, to confer powers on those
who are to represent the company judicially and
extrajudicially, to answer in court in the matter of all
claims and demands that may be presented in
connection with the objects stated, giving them
likewise power to substitute these presents and
revoke such subatitutions.

Signature/Firma:

por medio del presente otorga s Carlos R.
Olarte, J. Ian Raisheck y Ana Maria
Frierl poder especial, amplio y suficiente para
presentur, tramitar, abtener, defender y hacer
respetar todas y cualquicra de Patentes, Modelos
de Utllidad y Diseflos Industriales de la
compafiia en la Repiblica de Colombis, a cuyo
efecto los faculta para dar todos los pasos
necesarios ante cualquier autoridad administrativa
o judicial de cualquier jerarquis para cumplir con
lo encomendado, elevar solicitudes, apelaciones,
respucsias y oposiciones, pagar impucestos y
amialidades, solicitar testimonios, recibir
documentos y valores, desistir y percibir. Se
concede poder bastante para recibir notificaciones
a nombre de la compaflia, otorgar poderes a
quienes vayan a representar a la compaflia judicial
y extrajudicialmente, responder en juicio a todas
1as reclamaciones o demandas que por motivo de
lo encomendado se presentaren, dindoles
asimizmo facultad pam sustituir el presente y
revocar dichas sustituciones.

Peter John GID!

Date/Fecha: 13 August 2003

City,Country/Ciudad,Pais: Brentford, Middlesex, England'g
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CHEMICAL COMPOUNDS
Field of the Invention

The present invention Is concemed with pharmaceutical compositions containing
certain adenosine derivatives having an acetylene group in the 4’ position, which
are adenosine A1 agonists, and to their use in therapy. In particular, it is
concemed with the use of these adenosine derivatives in treating conditions
where there is an advantage In decreasing plasma free fatly 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, sleep apnoea or emesis.

Background of the | ntion

A variety of compounds which are agonists at the adenosine A1 receptor have
been described in the at. These include compounds described in published
patent applications W089/24448, W099/24450, W009/24451, WO87/43300,
WO098/16538, WO08/04126, WOQ08/01458, EP0322242, (GB2226027,
EP222330, WO098/08855, WO84/0707, W0998/67262 and WO00/23447.

For example, WO 89/87262 (Glaxo Group Limited) discloses compounds of
formula (I) which are agonists at the adenosine A1 receptor and their use in
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:
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wherein Y and Z represent O, N, CH, N(C1.s alkyi);

W represents CH, O, N, S, N(C.; 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);

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

The compounds disclosed in W0088/87262 (Glaxo Group Limited) are made, for
example, via intermediates which have an acetylene group in the 4’ position.

The present inventors have surprisingly found that adenosine derivatives with an
acetylene group in the 4' position exhibit Adenosine A1 agonist activily.

Summayy of the inventio

The present Invention provides compounds of formula (la):

)
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RI

|
X

L]
e

R0 OR*
(la)
wherein X represents O or CHz;
R represents:
() ~alk)n(Cag)cycloalkyl or -(alk),-(Csse)cycloalkenyl, said cycloalkyl or

)

()

)

V)

cycloalkenyl group being opfionally substituted by one or more

substituents selected from OH, halogen, Cisalkyl, -Cisalkoxy, C,.
salkenyloxy-, Casalkynyloxy- and phenyl, wherein (alk) represents C;.
aalkyl and n represents O or 1, and said (ak) group may be optionally
substituted by a Csscycloalkyl group;

a phenyl group optionally substituted by one or more substituents selected
from: halogen, CFs3, cyano, -Ciealkyl, -Cagalkenyl, -Czgalkynyl, C;.
salkoxy-, -C1salkylOH, -CO2zH and -CO2Cy.¢ alkyl;

a Csheterocyclic group containing at least one heteroatom selected from
O, N or S, and optionally substituted by one or more substituents selected
from: OH, -C4.salkyl, -C4.galkoxy, -CO2C14alkyl, -COC14alkyl, -CO-aryl or -
CO,(alk),(Csg)cycloalkkyl, wherein (alk) represents Cisalkyl and n
represents O or 1;
straight or branched Ci.izalkyl group optionally substituted by one or
more groups selected from phenyl, halogen, hydroxy, and Cs cycloalkyl,
wherein one or more carbon atoms of the Ci.izalkyl group may be
optionally replaced by a group independently selected from S(=O)a
(wherenis0,1or2)and N;

a fused bicyclic ring
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wherein A represents C4gcycloalky! or phenyl and B represents phenyl optionally
substituted by Cisalkyl, and the bicyclic ring is attached to the purine-8-amino
molety via a ring atom of ring A;

R? represents -C1.salkyl, halogen, hydrogen or C4.safkoxy group;

R® and R* independently represent H or a -C1.ealkyl group;

or pharmaceutically acceptable derivatives thereof.

Further aspects of the invention are:

- A phamaceutical composition comprising a compound of formula (la) or a
phamaceutically acceptable derivative thereof together with a
pharmaceutical carrier and/or excipient.

- Use of a compound of formula (la) or a pharmaceutically acceptable
derivative thereof 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 fatly acid concentration, or reducing heart.

- Use of a compound of formula (la) or a pharmaceutically acceptable
derivative thereof for the manufacture of a medicament for the treatment of a
patient suffering from or susceptible to ischaemic heart disease, peripheral
vascular disease or stroke or which subject is suffering pain, a CNS disorder,
sleep apnoea or emesis.

- A method of treating a patient suffering from a condition where there is an
advantage in decreasing plasma free fatly acid concentratiori, or reducing
heart rate comprising administering a therapeutically effective amount of a
compound of formula (la) or a phammaceutically acceptable derivative
thereof.

- A method of treating a patient suffering or susceptible to ischaemic heart
disease, peripheral vascular disease or stroke or which subject Is suffering
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pain, a CNS disorder, sleep apnoea, or emesis comprising administering a
therapeutically effective amount of a compound of formula (la) or a
phammaceutically acceptable derivative thereof.

Detailed Description of the Invention

The compounds useful in the invenlion are agonists at the adenosine A1
receptor. Preferably they are selective agonists at the adenosine A1 receptor.
By selective is meant that the affinity for the A1 receptor is at least 2 times,
preferably 5 times and more preferably 10 times greater than the other
adenosine receptor subtypes, particularly A3. Agonist selectivity of compounds
against other human adenosine receptors can be determined using Chinese
hamster ovary (CHO) cells transfected with the gene for the relevant human
adenosine raceptor following a method based on that of Castanon, KV. and
Spevak, W. (1994) Biochem. Blophys. Res. Commun. 198, 626-831. The CHO
cells are also transfected with cyclic AMP response elements promoting the
gene for secreted placental alkaline phosphatase (SPAP) (Wood, KV. (1995)
Curmr. Opinion. Biotechnology, 8, 50-58). The effect of test compounds is
determined by their effacts on basal levels of cAMP (A2a) or on forskolin-
enhanced cAMP (A1 and A3) as reflected by changes in levels of SPAP. ECsp
values for compounds are determined as a ratio to that of the non-selective
agonist N-ethyl carboxamidoadenosine (NECA). "Adenosine receptors: New
opportunities for future drugs" (S.A. Poulsen et al, Bioorg. Med. Chem,. 1898, 6,
6818-641) summarises disease conditions that may be treated with adenosine A1
agonists.

The compounds of formula (la) contain chiral (asymmetric) centres. The
individual sterecisomers (enantiomers and diasterecisomers) and mixiures of
these are within the scope of the present invention.

As used herein, the terms "alkyl” and "alkoxy” mean both straight and branched
chain saturated hydrocarbon groups. Examples of alkyl groups include methyl,
ethyl, propyl and butyl groups. Examples of alkoxy groups include methoxy and
ethoxy groups. Other examples include propoxy and butoxy. Alkyl groups may

AD
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be unsubstituted, or substituted with one to four substituents, preferably one to
three substituents as defined hereinabove.

One to three, preferably one or two, carbon atoms of an alkyl chain may be
replaced by a group independently selected from S(=0), (where n is 0, 1 or 2)
and N. When the heteroatom N replaces a carbon atom In a C4.12alkyl group the
N atom will, where appropriate be substituted by one or two substituents
selacted from hydrogen and Cq.ealkyl.

As used herein, the tarms “alkenyl’, “alkenyloxy”, “alkynyl” and "alkynyloxy”
mean both straight and branched chain unsaturated hydrocarbon groups.
Exampies of alkenyl groups include ethylene and propylene. Examples of
alkynyl groups include ethynyl and propynyl. Examples of alkenyloxy groups
include propenyloxy and ethenyloxy. Examples of alkynyloxy groups include
propynyloxy and ethylyloxy.

As used herein, the term “halogen” means fluorine, chiorine, bromine or fodine.

As used herein, the term "aryl” means monocydlic or bicyclic aromatic
carbocyclic groups such as phenyl and naphthyl, especially phenyl.

As used hereln, the term “cycloalkyl” means an aliphatic group having 3 to 9
carbon atoms in the ring system unless otherwise defined. The cycloalkyl group
can be monocyciic or bicyclic. A bicyclic group may be fused or bridged.
Examples of monecyclic cycloalkyl groups include cyclopropyl, cyclobutyl and
cyclopentyl. Other examples of monocyclic cycloalkyl groups are cyclohexyl,
cyciocheptyl and cyclooctyl. Examples of bicyclic cycloalkyl groups include
bicycloj2.2.1}hept-2-yl.  Preferably, the cycloalkyl group is monocyclic.
Cycloalkyl groups may be unsubstituted, or substituted with one to four
substituents, preferably one or two substituents as defined hereinabove.

As used herein, the term “cycloalkeny” means a partially unsaturated aliphatic
group having 3 to 8 carbon atoms in the ring system. The cycloalkenyl group
can be monocyclic or bicyclic. Preferably, the cycloalkyl group is monocyclic.
Examples of monocydiic cycloalkenyl groups inciude cyclopentenyl and
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cyclohexenyl. Cycloalkenyl groups may be unsubstituted, or substituted with
one to four substituents, preferably one or two substituents.

As used herein, the téerm “heterocyclic® means a cyclic group of 4 to 7 carbon
atoms wherein one or more of the carbon atoms is/are replaced by heteroatoms
independently selected from nitrogen, oxygen or sulfur. The heterocycle may be
aromatic or non-aromatic, i.e., may be saturated (i.e. aliphatic), partially or fully
unsaturated. This group may optionally be substituted as defined hereinabove.
The hetercatom is preferably O or N. The heterocycle is preferably non-
aromatic. Examples of heterocyclyl groups include piperidinyl, tetrahydrofuranyl
and tetrahydropyranyl. Cycloalkyl groups may be unsubstituted, or substituted
with one to four substituents, preferably one or two substituents. Heterocyclyl
groups may be unsubstituted, or substituted with one to four substituents,
preferably one or two substituents.

As used herein, the term “phamaceutically acceptable derivative®, means any
pharmaceutically acceptable salt, solvate, ester or amide, or salt or solvate of
such ester or amide, of the adenosine A1 agonist, or any other compound which
upon administration to the recipient is capable of providing (directly or indirectly)
the adenosine A1 agonist or an active metabolite or residue thereof, e.g. a
prodrug. Preferred pharmaceutically acceptable derivatives according to the
invention are any pharmaceutically acceptable salis, solvates and prodrugs,
more preferably pharmaceutically acceptable salts and solvates.

As used herein, the term “pharmaceutically acceptable® means a compound
which is suitable for pharmaceutical use.

Phamaceutically acceptable salts of the compounds of fomula (la) include
those derived from phamaceutically acceptable inorganic and organic acids.
Examples of suitable acids include hydrochioric, hydrobromic, sulphuric, nitric,
perchloric, fumaric, maleic, phosphoric, glycollic, lactic, salicylic, suceinic,
toluene-p-sulphonic, tartaric, acetic, citric, methanesulfonic, formic, benzoic,
malonic, naphthalene-2-sulfonic and benzenesulfonic acids. Other acids such as
oxalic, while not in themselves phamaceutically acceptable, may be useful as
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intermediates in obtaining the compounds of the invention and their
phamaceutically acceptable acid addition salts.

Those skilied In the art of organic chemistry will appreciate that many organic
compounds can form complexes with solvents in which they are reacted or from
which they are precipitated or crystallized. These complexes are known as
"solvates’. For example, a complex with water I8 known as a “"hydrate”.
Soivates of the compound of formula (la) are within the scope of the invention.

As used herein, the term “prodrug” means a compound which is converted within
the body, e.g. by hydrolysis in the blood, into iks active form that has medical
effects. Pharmaceutically acceptable prodrugs are described In T. Higuchi and
V. Stella, Prodrugs as Novel Delivery Systems, Vol. 14 of the A.C.S. Symposium
Series; and in Edward B. Roche, ed., Bioreversible Camiers in Drug Design,
American Pharmaceutical Association and Pergamon Press, 1987, both of which
are incorporated herein by reference.

In an altemnative aspect R' represents:

() -(alk)~(Cse)cycloalkyl, including bridged cycloalkyl, optionally substituted
by one or more substituents selected from OH, halogen, C,.salkoxy- and
phenyl, wherein {(alk) represents C4.salkyl and n represents O or 1;

() aphenyl group optionally substituied by one or more substituents selected
from: halogen, CFs, cyano, -Ciealkyl, -Caealkenyl, -Casalkynyl, Cis
alkoxy-, ~C1.salkylOH, -COzH and -CO2C1.4 alkyl;

(il a C.sheterocyclic group containing at least one heteroatom selected from
0, N or S, and optionally substituted by one or more substituents selected
from: OH, -Cisalkyl, -Ciealkoxy, -COa(Cig)alkyl, -CO(Ci4)alkyl or
-COzaryl;

(iv) a straight or branched Ci4alkyl substituted by one or more groups
selected from: S(=0), (where n is 0, 1 or 2) substituted within the alkyl
chain, N substituted within the alkyl chain, phenyl, halogen, hydroxy or Cs.
7 cycloalkyl;

(v) afused blcyclic ring
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wherein A represents C, goycloalkyl or phenyl and B represents phenyl optionally
substituted by Cq.aalkyl, and the bicyclic ring is attached to the nitrogen atom of
formula (I) via a ring atom of ring A.

in a further aspect R represents:

() alk)y{Cse)cycloalkyl, said cycloalkyl group being optionally substituted
by one or more subsfituenis selected from: OH, halogen, -C.5 alkyl, C1s
alkoxy-, and phenyl, wherein (alk) represents C,.salkyl and n represents 0

10 or1; )

(il a Craliphatic heterocyclic group containing at least one heteroatom
selected from O, N or S, optionally substituted by one or more
substituents selected from: -Cygalkyl, -CO(Cq.4)alkyl, -CO2(Ci4)alkyl, and
-COgzphenyf;

15 (i) a straight or branched Ci.qzalkyl group optionally substituted by one or
more groups selected from: phenyl, S(=0), (where nis 0, 1 or 2) and N
wherein each S(=0), or N replaces a carbon of the alkyl group.

In a further aspect R’ represents a phenyl group optionally substituted by one or
20 more substituents selected from: halogen, CFs, cyano, -Ci.salkyl, -C2salkenyl, -
(Cze)alkynyl, (C+.g)alkoxy-, -(C1.g)alkylOH, -CO,H and -COx(C+.g)alkyl.

In a yet further aspect R1 represents phenyl optionally substituted by one or
more substituents selected from: halogen and —Cisalkyl; R? represents
25 hydrogen or halogen; and R® and R* independently represent H or —C.ealkyl.

Conveniently, R' may represent (alk)«{Cz.g)cycloalkyl wherein n is 0 or 1 and the
sakd cycloalkyl is either unsubstituted or substituted by at least one substituent
selected from -Cygalkyl, Ci.galkoxy-, phenyl and OH. Alternative substituents
30 include at least one substituent selected from halogen, and Cjs alkenyloxy-.
Preferably the cycloalkyl group is unsubstituted or monosubstituted by C,.
satikyloxy-, Caaalkenyloxy-, -Caecycloalkyl, C1.3 alkyl, pheny! or OH, or is mono-
or disubstituted by halogen, for example fluorine. Altematively the cycloalkyl
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group is unsubstituted or substituted with OH or Cys alkyl. Preferably n is zero.
Preferably the cycloalkyl ring has 3 to 8 carbon atoms, more preferably 5 or 6
catbon atoms. Cycioalkyl groups include hydroxycyciopentyl or
methoxycyclohexyl. Other cycloalkyl groups include propenyloxycyciohexyl,
difiuorocyclohexyl, ethoxycyclohexyl, dicyciopropylmethyl, cyclooctyl and
cycloheptyl. When n is 1, the (alk) group may be substituted, for example by

cyciopropyl.

R' may represent (alk),-(Cs.q)cycioalkeny! wherein n is 0 or 1 and the said
cycloakenyl is either substituted by at least one substituent selectad from -C;.
ealicyl, Cyealkoxy-, phenyl and OH or is unsubstituted. Altemnative substituents
Include at least one substituent selected from halogen, -C24 alkenyloxy, and -Cs.
e cycloalkyl. Preferably n is zero. More preferably, the cycloalkenyl group is
unsubstituted. Preferably the cycloalkeny! ring has 5 or 6 carbon atoms, more

preferably the ring is cyclohexenyl.

Alternatively, R' may represent a substituted or unsubstituted aliphatic
heterocyclic group, the substitutent belng selected from C.ealkyl, -CO2(C14)aliyl
or -COphenyl. The substituent may also be -COx(alk),(Cse)cycioalky!.
Preferably the heterocyclic ring is 6 membered and more preferably contains
only one O or N heteroatom. Conveniently, the alliphatic heterocyclic group Is
unsubstituted or, when substituted, the substituent is -CO2(Ci4)alkyt or -
COz(ak)x(Cs-g)cycloalkyl, the heteroatom is N and the substituent is directly
attached to said ring nitrogen atom. Preferably when the heterocycle is
substituted the substituent is -COx(Ci4)alkyl, the heteroatom is N and the
substituent is directly attached to sald ring nitrogen atom. Most preferably when
the heterocyclic ring is unsubstituted the heteroatom is O. Mast preferably when
the helerocyclic ring is substituted the heteroatom is N.

Altematively, R' may reprasent a straight or branched alkyl of 1-6 carbon atoms
inciuding one or more S(=0), groups (where n is 0, 1 or 2) each replacing a
carbon atom of the alkyl group, optionally substituted with N replacing a carbon
atom at a position adjacent to the S(=0), group. Preferably n is 1 or 2, more
preferably n is 2.
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Altematively, R' may represent phenyl optionally substituted one or two
substitutents selected from halogen or Cqsalkyl. More preferably, R! preferably
represents phenyl optionally substituted one or two substitutents selected from
halogen or methyl. Preferably the halogen is fluorine, chlorine or bromine, more
preferably fluorine or chlorine. Preferably the phenyl is disubstituted. Preferably
the phenyl is disubstituted in the 2,3 or 2,4 or 2,5 positions. In an altemnative
aspect the phenyl is monosubstituted by C4.s alkyl, for example methyi.

In a preferred aspect of the invention, R! represents:

(i) -(alk),(Css) cycloalkyl, said cycloalkyl group being optionally substituted by
one or more substituents selected from OH, halogen, Cigalkyl, -Ci.
salkoxy, Cagalkenyloxy- and phenyl, wherein (alk) represents Csalkyl
and n represents 0 or 1, and said (alk) group may be optionally
substituted by a Csecycloalkyl group; or R' represents (alk),{Cs
g)cycloalkenyl;

(i) a Cssheterocyclic group containing at least one heteroatom selected from
O or N, optionally substituted by -Ciealkyl, -CO.Ci4alkyl, or -
COx(alk)(Cs s)cycloalkyl; or

(i) phenyl optionally substituted by halogen or Cy.galkyl.

In an alternative aspect of the invention, R represents:

(i) alk),(Css) cycloalkyl, inciuding bridged cycloalkyl, said cycloalkyl group
being optionally substituted by one or more substituents selected from
OH, C.¢ alkyl, C1¢ alkoxy, and phenyl, wherein (alk) represents Cy.alkyl
and n represents O or 1;

(i) a Cs47heterocyclic group containing at least one heteroatom selected from
O or N, optionally substituted by -C,.salkyl, or -COzC14alkyl; or

(i) phenyl optionally substituted by halogen or C1.galkyl.

In another aspect of the invention, R! represents:

(} <(alk);«{Cag)cycloakyl, including bridged cycloalkyl, said cycloalkyl group
optionally substituted by one or more substituents selected from OH, -Cs.
ealkyl, -Cygalkoxy, and phenyl; wherein (alk) represents Cisalkyl and n
represents 0 or 1; or '
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() a C47 aliphatic heterocyclic group containing at least one heteroatom
selectad from O or N, optionally substituted by -C1.ealkyl or -CO2C14alicyl.

R? preferably represenis hydrogen or halogen. More preferably, R? represents
hydrogen or chlorine. Most preferably, R? represents hydrogen.

R® and R* preferably both represent hydrogen.
X preferably represents O.
When R! is C,.12alkyl, the group is preferably substituted.

It is to be understood that the present invention covers all combinations of
particular and preferred groups mentioned above.

Prefermed compounds of the invention include:

(2R,3R 48, 5R)-2-{8{(4-chloro-2-fluorophenyl)amino}-8H-purin-9-yf}-5-
ethynyitetrahydrofuran-3,4-diol;
(2R,3R,48,5R)-2-{2-chloro-6{(4-chloro-2-flucrophenyl)amino}-8H-purin-8-yi}-5-
ethynyltetrahydrofuran-3,4-diof;
(2R,3R,45,5R)-2{6-{(2-chloro-4-fluorophenyl)amino}-9H-purin-8-yi}-5-
ethynyitetrahydrofuran-3,4-dlol;

(2R, 3R 48,5R)-5-ethynyl-2-{8-{(4-fluoro-2-methylphenyl)amino}-8H-purin-9-
yijtetrahydrofuran-3,4-diol;

(2R,3R 48,5R)-2-{8-{(2,4-difluorophenyl)amino}-9H-purin-9-yi}-5-
ethynyltetrahydrofuran-3,4-diol;
(2R,3R,48S,5R)-5-ethynyi-2-{6-{(3-fluoro-2-methyiphenyl)amino}-9H-purin-9-
yiitetrahydrofuran-3,4-diol;

(2R ,3R,48,5R)-2{6-{(3-chloro-2-methylphenyf)amino}-9H-purin-8-yi}-5-
ethynyitetrahydrofuran-3,4-diol;
(2R,3R,4S,5R)-2-{6-{(4-chloro-2-methyiphenyl)amino}-8H-purin-8-yi}-5-
ethynyltetrahydrofuran-3,4-diol;

(2R,3R A4S 5R)-2-{6-[(5-d1Ioro-2-rnet|1ylphenyl}ammo]-9l-l—punn—9—yl}-5—
ethynylitetrahydrofuran-3,4-diol;




10

15

20

25

WO 02074780 PCT/GB0O201317

13

(2R,3R 48,5R)-2{6-{(2-bromo-4-fluorophenyl)aminoc]-9H-purin-9-yi}-5-
ethynyltetrahydrofuran-3,4-diol;

(2R, 3R,4S,5R)-2-{2-chloro-6-[(3-fluoro-2-methyiphenyl)amino}-8H-purin-9-yi}-5-
ethynyltetrahydrofuran-3,4-diol;
(2R,3R4S5,5R)-2-{6-{(3,4-difluorophenyl)amino}-8H-purin-8-yi}-5-
ethynyltetrahydrofuran-3,4-diol;
N-ethyl-2-({84(2R,3R,4S,5R)-5-ethynyl-3,4-dihydroxytetrahydrofuran-2-yi}-9H-
purin-8-yl}Jamino)ethanesulfonamide;

ethyl 4-({8{(2R,3R,45,5R)-5-ethynyl-3,4-dihydroxytetrahydrofuran-2-y[}-9H-
purin-6-yl}Jamino)piperidine-1-carboxylate;

(2R.3R 45 6R)-5-ethynyl-2-(8-{[(15,25)-2-hydroxycyclopentyllamino}-8H-purin-
8-yl)tetrahydrofuran-3,4-diol; '
(2R.3R.4S.5R)-2-[6-indan—2-y|amino)-9H-puﬁn-9—yl]—5-ethynylhetrahydrofumn—
3,4-diol;
(2R,3R,4S,5R)-2-[6-(cyclobutylamino)-8H-purin-9-yi}-5-ethynyltetrahydrofuran-
3,4-diol;

(2R,3R ,48,5R)-5-ethynyl-2-{68-{(2-phenylethyl)amino}-8H-purin-9-
yijtetrahydrofuran-3,4-diol;

(2R.3R 45,5R)-2-{8-(cyclohexylamino)-9H-purin-9-yi}-5-ethynyttetrahydrofuran-
3,4-diol;

(2R.3R 4S5, 5R)-5-ethynyl-2-(8-{[(15*,25*,35",4R*)-3-methyibicyclof2.2. 1]hept-2-
yijamino}-8H-purin-8-yljtetrahydrofuran-3,4-diol;

(2R,3R 4S,5R)-5-ethynyl-2-(6-{[(1R*,*2S)-2-methoxy-2-
phenylcyclopentyllamino}-8H-purin-8-yl)tetrahydrofuran-3,4-diol;

(2R,3R 4S,5R)-2-[6-(cyclopropylamino)-8H-purin-8-yl}-5-ethynyitetrahydrofuran-
3,4-diol;

(2R.3R,48,5R)-2-{6-{(cyclopropyimethylyaminc}-0H-purin-9-yi}-5-
ethynyitetrahydrofuran-3,4-diol;
(2R,3R,48,5R)-2-[6-(cyclopentylamino)-9H-purin-8-y[}-5-ethynyitetrahydrofuran-
3,4-diol;

(2R.3R 4S,5R)-5-ethynyl-2{6-{J(2R, 3R)-2-methyltetrahydrofuran-3-yflamino}-9H-
purin-9-yl)tetrahydrofuran-3,4-diol;
(2R,3R.4S5,5R)-5-ethynyl-2-(6-{](2S,3S)-2-methyltstrahydrofuran-3-yllamino}-9H-
purin-8-yl)tetrahydrofuran-3,4-diol;
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(2R,3R,4S,5R)-5-ethynyl-2-{8-[(trans-4-methoxycyciohexyl)amino}-9H-purin-8-
yl}{etrahydrofuran-3,4-diol,

2R,3R 4S,5R)-5-ethynyl-2-{6-{(trans-4-ethoxycyclohexyllamino}-9H-purin-9-
yi}tetrahydrofuran-3,4-diol,

2R, 3R 48, 5R)-5-ethynyi-2-{8-{(trans-4-propenyloxycyclohexyl)amino}-9H-purin-
8-yl}tetrahydrofuran-3,4-diol;
(2R,3R,4S,5R)-5-ethynyl-2{6-(tetrahydro-2H-pyran-4-ylamino)-8H-purin-9-
ylitetrahydrofuran-3,4-diol;
(2R,3R,4S,5R)-2-{6-{(1R",5R*,65")-bicyclo[3.2.0}hept-8-ylamino}-0H-purin-8-yi}-
5-ethynyitetrahydrofuran-3,4-diol;
(2R,3R,4S,5R)-2-{6-(2,2-dimethylcyclopropyl)amino}-9H-purin-0-yl}-5-
ethynyitsetrahydrofuran-3,4-diol;
(2R,3R,48,5R)-5-ethynyl-2-{8-{(trans-4-hydroxycycliohexyl)amino}-9H-purin-9-
yiitstrahydrofuran-3,4-diol;

(2R,3R 485,5R)-2{6-{(2-methylphenyl}amino}-8H-purin-0-yl}-5-
ethynyitetrahydrofuran-3,4-diol;
(2R,3R,4S,5R)-2{8-{(4-methylphenyl)}amino}-8H-purin-0-yi}-5-
ethynyitetrahydrofuran-3,4-dio;
(2R,3R,48,5R)-2-{6{(3-chioro-2-fluorophenyl)amino}-8H-purin-9-yi}-5-
athynyitetrahydrofuran-3,4-diol;

(2R,3R 4S,5R)-2-{8-{(2-fluoro-5-methylphenyl)amino}-9H-purin-9-yi}-5-
ethynyitetrahydrofuran-3,4-dio;

butyl 4-({8-{(2R,3R,48,5R)-5-ethynyl-3,4-dlhydroxytetrahydrofuran-2-yi}-6H-
purin-6-yljJamino)piperidine-1-carboxylate;

cyclopropyimethyl 4-{{8{(2R,3R,4S,5R)-5-ethynyl-3 4-dihydroxytetrahydrofuran-
2-yf}-8H-purin-6-yllamino)piperidine-1-carboxylate;
(2R,3R,48,5R)-5-ethynyl-2-{(6-{(1S,2S)-2-methoxycyclopentyllamino}-8H-purin-
8-yitetrahydrofuran-3,4-diol;

(2R,3R 4S,5R)-5-ethynyl-2-{6-{(4,4-difluoro)cyclohexyllamino}-8H-purin-8-
yitetrahydrofuran-3,4-diol;
{2R.3R,4S,5R)-5-ethynyl-2-{6-{(cyclohex-3-enyl)amino]}-8H-purin-8-
yitetrahydrofuran-3,4-diol;

(2R.3R 4S,5R)-5-athynyl-2-{6-(dicyclopropyimethyl)amino}-8H-purin-8-
yijtetrahydrofuran-3,4-dlol;
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(2R,3R 4S,5R)-5-ethynyl-2-{6-(cyclooctyl)Jamino]-9H-purin-9-yl)tetrahydrofuran-
3,4-diol;

(2R,3R 48, 5R)-5-ethynyl-2-[6-{cycioheptyl)amino}-8H-purin-8-yl)tetrahydrofuran-
3,4-diol; ‘
(2R,3R,4S,5R)-5-ethynyl-2-{6-{(1R"*,45")}-4-methoxy-cyclohepi-2-enylamino)-8H-
purin-8-yl}-Hetrahydrofuran-3,4-diof; or

(2R,3R 4S,5R)-5-ethynyl-2{6-{ (15" 4R"}-4-methoxy-cyclohept-2-enylamino)-9H-
purin-9-yl-etrahydrofuran-3,4-diol.

Particularly preferred compounds of the invention include:

(2R,3R 48,5R)-2-{6-[(2-chloro-4-fluorophenyf)amino}-8H-purin-8-yf}-5-
ethynyltetrahydrofuran-3,4-diol;
(2R,3R,4S,5R)-5-ethynyl-2-{6-[(4-fluoro-2-methyiphenyl)amino}-8H-purin-8-
yijtetrahydrofuran-3,4-diol;
(2R,3R,4S,5R)-5-ethynyl-2-{8-[(3-fluoro-2-methylphenyi)amino}-9H-purin-8-
yi}tetrahydrofuran-3,4-diol;

(2R, 3R 48,5R)-2-{8-[(3~chloro-2-methylphenyl)amino]}-9H-purin-8-yi}-5-
athynyitetrahydrofuran-3,4-diol;

(2R, 3R ,48,5R)-2-{6{(4-chloro-2-methylphenyl)Jamino}-9H-purin-8-yl}-5~
ethynyltetrahydrofuran-3,4-diol;

ethyl 4-({9-{(2R,3R 4S,5R)-5-ethynyl-3,4-dihydroxytetrahydrofuran-2-yl}-9H-
purin-6-ylJamino)piperidine-1-carboxylate;

(2R,3R 4S,5R)-5-ethynyl-2-(6-{[(1S,2S)-2-hydroxycyclopentyljamino}-9H-purin-9-
yitetrahydrofuran-3,4-diol;

(2R, 3R ,4S,5R)-5-ethynyl-2-[6-(tetrahydro-2H-pyran-4-ylamino)-9H-purin-9-
yijtetrahydrofuran-3,4-diol;
(2R,3R,4S,5R)-5-ethynyl-2-{6-{(trans-4-methoxycyclohexyi)amino}-8H-purin-9-
yijtetrahydrofuran-3,4-diol;

2R, 3R 4S,5R)-5-ethynyl-2-{6{(trans-4-ethoxycyclohexyl)amino}-9H-purin-9-
yijtetrahydrofuran-3,4-diof;

2R, 3R, 4S,5R)-5-ethynyl-2-{6-{(trans-4-propenyloxycyclohexyl)amino}-9H-purin-
9-yl}tetrahydrofuran-3,4-diol;

(2R,3R 4S,5R)-2-{6-{(1R* ,5R"*,65")-bicyclo]3.2.0]hept-8-ylamino]-8H-purin-9-yi}-
S-ethynyitetrahydrofuran-3,4-diot; or
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(2R,3R 48,5R)-2-{68(2,2-dimethylcyclopropyl)amino}-9H-purin-8-yl}-5-
ethynyltetrahydrofuran-3,4-diol.

Compounds according'to the Invention have applicability as Inhibitors of lipolysis
i.e. they decreass plasma free faity acid concentrations. The compounds may
thus be used in the teatment of hyperlipidaemias. Furthermore, as a
consequence of their anti-lipolytic activity, the compounds have the ability to
lower elevated blood glucose, insulin and ketone body levels and therefore may
be of value in the therapy of diabetes. Since antidipolytic agents have
hypolipidaemic and hypofibrinogenaemic activity, the compounds may also show
antl-atherosclerotic activity. The assay described by P. Strong ef al. in Clinical
Science (1993), 84, 683-869 may be used to determine the antiHipolytic activity
of compounds of the Invention by their ability to lower the concentration of non-
esterified fatty acids (NEFA) in starved rats.

In addition fo their anti-ipolytic effect, the compounds of the invention may
independently affect cardiac function by reducing heart rate and conduction.
The compounds may thus be used in the therapy of a number of cardiovascular
disorders, for example cardilac amythmias, particularly following myocardial
infarction, and angina. The compounds may aiso inhibit renin release and thus
be of use in the therapy of hypertension and heart failure.

Furthermore, the compounds of the invention are useful as cardioprotective
agents, having applicability in the treatment of ischaemic heart disease. As used
herein the term “ischaemic heart disease” includes damage associated with both
myocardial Ischaemia and reperfusion, for example, assoclated with coronary
artery bypass grafting (CABG), percutaneous translumenal coronary angioplasty
(PTCA), cardioplegia, acute myocardial infarction, thrombolysis, stable and
unstable angina and cardiac surgery including In particular cardiac
transplantation. The compounds of the invention additionally are useful for
treating Ischasmic damage to other organs. The compounds of the invention
may also be valuable in the treatment of other disorders arising as a result of
widespread atheromatous disease, for example, peripheral vascular disease
(PVD) and stroke.
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The compounds of the invention may also be useful as CNS agents (e.g. as
hypnotics, sedatives, analgestica and/or anti-convulsants particularly finding use
in the treatment of epilepsy). They are therefore useful in treating or preventing
pain. ‘They may be uséd to improve the condition of a host, typically of a human
being, suffering from pain. They may be employed to alleviate pain in a host.
Thus, a compound of formula (la) and its pharmaceutically acceptable acid
addition salts may be used as a preemptive analgesic to treat acute pain such as
musculoskeletal pain, post operative pain and surgical pain, chronic pain such
as chronic inflammatory pain (e.g. rheumatoid arthritis and osteoarthritis),
neuropathic pain (e.g. post herpetic neuralgia, diabetic neuropathies associated
with diabetes, trigeminal neuralgia, pain associated with functional bowel
disorders, e.g. imitable bowel syndrome, non cardiac chest pain and
sympathetically maintained pain) and pain associated with cancer and
fibromyaligia. The compound of formula (la) may also be used in the treatment
or prevention of migraine or of pain associated with migraine, tension headache
and cluster headaches, pain associated with functional bowel disorders {(e.g.
IBS), non cardiac chest pain and non ulcer dyspepsia. The compound of
formula (la) may also be used in the treatment of nociceptive pain (e.g.
headaches, labour pain, menstrual pain and early post-operative pain).

In addition, the compounds of the invention may find use in the treatment of
sleep apnoea.

In addition, the compounds of the invention may find use in the treatment of
emesis. Treaiment of emesis includes treatment of nausea, retching and
vomiting. Emesis includes acute emesis, delayed emssis and anticipatory
emesis.

Accondingly, the Invention provides a compound of formula (la) or a
phamaceutically acceptable derivative thereof for use in therapy, and in
particular in the treatment of human or animal subjects suffering from a condition
in which there is an advantage in decreasing plasma free fatty acid
concentration, or reducing heart rate and conduction, or whereby the therapy
involves the treatment of ischasmic heart disease, peripheral vascular disease
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or stroke or which subject is suffering from a pain, a CNS disorder, sleep apnoea
Or emesis.

In another aspect, the invention provides a method of treatment of a human or
animal subject suffering from a condition in which there is an advantage in
decreasing plasma free fatty acid concentration, or reducing heart rate and
conduction, or which subject is suffering from or susceptible to ischaemic heart
disease, peripheral vascular disease or stroke, or which subject Is suffering from
pain, a CNS disorder, sleep apnosa or emesis, which method comprises
administering to the subject an effective amount of a compound of formula (1a) or
a phamaceutically acceptable derivative thereof.

In another aspect the invention also provides for the use of a compound of
formula (la) or a pharmaceutically acceptable derivative thereof for the
manufacture of a medicament for the treatment of human or animal subjects
suffering.from a condition in which there is an advantage in decreasing plasma
free fatty aclkd concentration, or reducing heart rate and conduction, or which
subject Is suffering from or susceptible to ischaemic heart disease, peripherai
vascular disease (PVD) or stroke, or which patient is suffering from pain, a CNS
disorder, sleep apnoea or emesis.

In respect of the above mentioned ischaemic treatment, the methods of the
present invention are applicable not only where ischaemia is planned or
expected, for example in cardiac surgery, but also in cases of sudden or
unexpected ischaemia, for example in heart attack and unstable angina.

In a preferred aspect, the invention provides a compound of formula (Ia) or a
pharmaceutically acceptable derivative thereof for use in therapy, and in
particular in the treatment of human or animal subjects of conditions associated
with pain including acute pain, chronic pain, inflammatory pain, neuropathic pain,
nociceptive pain and pain associated with migraine, tension headaches, cluster
headaches and functional bowel disorder. In an altemative embodiment, the
Invention provides a compound of formula (la) or a pharmaceutically acceptable
derivative thereof for use in therapy, and in particular In the treatment of human
or animal subjects of conditions associated with pain Including acute pain,
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chronic pain, inflammatory pain, neuropathic pain and pain associated with
migraine, tension headaches, cluster headaches and functional bowel disorder.

In another aspect, the invention provides a method of treatment of a human or
animal subject suffering from a condition associated with pain including acute
pain, chronic pain, inflammatory pain, neuropathic pain, nociceptive pain and
pain associated with migraine, tension headaches, cluster headaches and
functional bowel disorder; altamatively acute pain, chronic pain, inflammatory
pain, neuropathic pain and pain associated with migraine, tension headaches,
cluster headaches and functional bowel disorder; which method comprises
administering to the subject an effective amount of a compound of formula (la) or
a pharmaceutically acceptable derivative thereof.

in another aspect the invention also provides for the use of a compound of
foormula (la) or a phamaceutically acceptable derivative thereof for the
manufacture of a medicament for the treatment of human or animal subjects
suffering from a condition associated with pain including acute pain, chronic
pain, inflammatory pain, neuropathic pain, noclceptive pain and pain associated
with migraine, tension headaches, cluster headaches and functional bowel
disorder. In an altemative embodiment the invention provides for the use of a
compound of formuia (ia) or a phamaceutically acceptable derivative thereof for
the manufacture of a medicament for the treatment of human or animal subjects
suffering from a condition associated with pain including acute pain, chronic
pain, inflammatory pain, neuropathic pain and pain associated with migraine,
tension headaches, cluster headaches and functional bowel disorder.

it will be appreciated that reference to treatment includes acute treatment or
prophylaxis as well as the alleviation of established symptoms.

While it is possible that compounds of the invention may be administered as the
raw material, it is preferable to present the active ingredient as a pharmacsutical
formulation.

In a further aspect, the invention provides a phammaceutical composition
comprising at least one compound of formula (la) or a phamaceutically
acceptable derivative thereof in association with a phamaceutically acceptable
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carrier and/or excipient. The carmrier and/or excipient must be "acceptable” in the
sense of being compatible with the other ingredients of the formulation and not
deleterious to the receipient thereof.

In another aspect, the invention provides a phammaceutical composition
comprising, as active ingredient, at least one compound of formula (la) or a
phamaceutically acceptable derivative thereof In association with a
pharmaceutically acceptable camier and/or excipient for use in therapy, and in
particular in the treatment of human or animal subjects suffering from a condition
in which there I8 an advantage in decreasing plasma free fatty acid
concentration, or reducing heart rate and conduction, or which subject is
suffering from or susceptible to ischasmic heart disease, peripheral vascular
disease or stroke, or which subject is suffering from a CNS disorder, sleep
apnoea, pain or emesis.

There is further provided by the present invention a process of preparing a
phamaceutical composition, which process comprises mixing at least one
compound of formula (ia) or a phamaceutically acceptable derivative thereof,
together with a pharmaceutically acceptable carrier and/or exclpient.

Composiltions according to the invention may be formulated for topical, oral,
buccal, parenteral or rectal administration or in a form suitable for administration
by inhalation or insuffilation. Oral administration is prefermred. The compositions
may be adapted for sustained release.

For topical administration, the pharmaceutical composition may be given in the
form of a transdermal patch.

Tablets and capsules for oral administration may contain canventional excipients
such as binding agents, for example mucilage of starch or polyvinylpymolidone;
fillers, for example, lactose, microcrystaliine cellulose or maize-starch; lubricants,
for example, magnesium stearate or stearic acid; disintegrants, for example,
potato starch, croscarmeliose sodium or sodium starch glycollate; or wetting
agents such as sodium lauryl sulphate. The tablets may be coated according to
methods well known in the art. Oral liquid preparations may be In the form of, for
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example, aqueous or oily suspensions, solutions, emulsions, syrups or elixirs, or
may be presented as a dry product for constitution with water or other suitable
vehicle before use. Such liquid preparations may contain conventional additives
such as suspending agents, for example, sorbitol syrup, methyl cellulose, or
carboxymethyl celiulose; emulsifying agents, for example, sorbitan mono-oleate;
non-aqueous vehicles (which may include edible oils), for example, propylene
glycol or ethyl alcohol; and preservatives, for example, methyl or propyl p-
hydraxybenzoates or sorbic acid. The preparations may also contain buffer salts,
flavouring, colouring and sweetening agents (e.g. mannitol) as appropriate.

For buccal administration the compositions may take the form of tablets or
lozenges formulated in conventional manner.

The compounds of formula (la) or phamaceutically acceptable derivatives
thereof may be formulated for parenteral administration by bolus injection or
continuous infusion and may be presented in unit dose form in ampoules, or in
multi-dose containers with an added preservative. The compositions may take
such forms as suspensions, solutions, or emulsions in oily or aqueous vehicles,
and may contain formulatory agents such as suspending, stabilising and/or
dispersing agents. Alternatively, the active ingredient may be in powder form for
constitution with a suitable vehicle, a.g. sterile pyrogen-free water, before use.

The compounds of formula (la) or pharmaceutically acceptable derivatives
thereof may also be formulated as suppositories, e.g. containing conventional
suppository bases such as cocoa butter or other glycerides.

A proposed dose of the compounds of the invention for administration to man (of
approximately 70kg body weight) is 0.1mg to 2g, preferably img to 2g, more
preferably 1mg to 100mg, of the active ingredient per unit dose which could be
administered, for example, 1 to 4 times per day. It will be appreciated that it may
be necessary io make routine variations to the dosage, depending on the age
and condition of the patient. The dosage will also depend on the route of
administration.

The compounds of formula (la) may also be used in combination with other
therapeutic agents. The invention thus provides, in a further aspect, a

o
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combination comprising a compound of formula (la) or a pharmaceutically
acceptable derivative thereof together with a further therapeutic agent.

When a compound of fomula (la) or a pharmaceutically acceptable derivative
theraof Is used in combination with a second therapeutic agent aclive against the
same disease state the dose of each compound may differ from that when the
compound is used alone. Suitable second therapeutic agents for the treatment
of pain include, for example, COX-2 inhibitor e.g. celecoxib, rofecoxib,
valdecoxb, parecoxib, 4-{4-cyclohexyl-2-methyl-5-oxazolyl)-2-
fluorobenzenesulfonamide (JTE-522), MKB663, nimesullde, DFP, 2(4-ethoxy-
phenyl)-3-{4-methanesulfonyl-phenyl)-pyrazolo[1,5-bjpyridazine; 5HT1 agonists
e.g. sumatriptan, narafriptan, zoimiiriptan, elefriptan, rizatriptan, frovatriptan,
almotriptan, alniditan, dihydroergotamine, donitriptan, PNU-142633, ALX-06486,
LY334370, U1082281, 1S159, PNY142633; sodium channel blockers e.g.
lamotrigine, R(-)-2,4-diamino-5<(2,3-dichlorophenyl)-8-fluoromethyl pyrimidine,
2,6~diamino-3-(2,3,5-frichlorophenyl)pyrazine, 5-amino-6-{2,3,5-trichiorophenyi}-
1,2 4-trlazine; 5HT3 antagonists e.g. alosetron; gabapentin; pregabalin; EP1
antagonists e.g. ZD8416, ZD8804; and opioids e.g. alfentanil, buprenorphine,
codeine, dextopropoxyphene, diamorphine, dihydrocodeine, fentanyl,
methadone, morphine, oxycodone, levorphanol, pentazocine, pethidine.

The combinations referred to above may conveniently be presented for use In
the form of a pharmaceutical formulation and thus pharmaceutical formulations
compriging a combination as defined above together with a pharmacseutically
acceptable carmler or excipient comprise a further aspect of the invention. The
Individual components of such combinations may be administered either
sequentially or simultaneously in separate or combined pharmaceutical
formulations by any convenient route.

When administration is sequential, either the adenosine A1 agonist or the
second therapeutic agent may be administered first. When administration is
simultaneous, the combination may be administered either in the same or
different pharmaceutical composition.

When combined in the same formulation it will be appreciated that the two
compounds must be stable and compatible with each other and the other
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components of the formulation. When formulated separately they may be
provided in any convenient formulation, conveniently in such manner as are
known for such compounds in the art.

When a compound of formula (la) or a pharmaceutically acceptable derivative
thereof is used in combination with a second therapeutic agent active against the
same disease state the dose of each compound may differ from that when the
compound is used alone. Appropriate doses will be readily appreciated by those
skilled in the art. 3t will be appreciated that the amount of a compound of the
invention required for use in treatment will vary with the nature of the condition
being treatad and the age and the condition of the patient and will be ultimately
at the discretion of the attendant physician or veterinarian.

The compounds of formula (la) and pharmaceutlically acceptable derivatives
thereof may be prepared by the processes described hereinafter, said processes
constituting a further aspect of the invention. In the following description, the
groups X, R, R% and R? are as defined for compounds of formula (la) unless
otherwise stated.

According to a first general process (A), a compound of formula (la) may be
prepared by reacting a compound of formula (1l):

()

wherein L represents a leaving group such as a halogen atom (e.g. chiorine),
HOBT or a linker group capable of binding to a solid phase polymeric support
(e.g. a polystyrene resin) and for example may be —S0O,C;.alkylene and P! and
P? represent hydrogen, Cis straight chain or branched alkyl or a suitable
protecting group (e.g. acetyl or a protecting group wherein P! and P? together

19
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form an alkylidene group) with a compound of formula R'NH; or a salt thereof
under basic or buffered conditions, where R, R? and X are as defined for
compounds of formula (la).

Compounds of formula (if) may be used to produce compounds of formula (la)
directly by reaction with the group R'NH;, where R} is as defined for compounds
of formuia (la), either in the absence or presence of a solvent such as an alcohol
(e.g. a lower alkanol such as isopropanol, t-butanol or 3-pentanal), an ether (e.g.
tetrahydrofuran or dioxan), a substitutted amide (e.g. dimethylforrmamide), a
halogenated hydrocarbon (e.g. chloroform), an aromatic hydrocarbon ( .g.
toluene), dimethy! suifoxide (DMSQ) or acetonitrile, preferably at an elevated
temperature (e.g. up to the reflux temperature of the soivent), in the presence of
a suitable acid scavanger, for example, inorganic bases such as sodium, cesium
of potassium carbonate, or organic beses such as triethylamine,
dilsopropylethylamine or pyridine, optionally in the presence of a palladium
catalyst (e.g. palladium acetate) and phosphine Ilgand (e.0. R-(+/-)2,2-
bis(diphenyiphosphino)-1-1' binaphthyi).

Altemnatively, compotnds of formula (Il) may be used to produce compounds of
formula (la) by reaction with the group R'NHz, where R' is as defined for
compounds of formula (la), in the presence of CaCOs and an appropriate
solvent, e.g. ethanol or acetic acid. Preferably when the solvent is ethanol the
reaction fs heated, for example at reflux. In an altemative aspect the reaction
may be carrled out in acetic acid in the absence of CaCOs, preferably the
reaction is heated.

The above reactions may be preceded or followed where appropriate by In situ
removal of the P' and P? protecting groups. For example when P! and P?
represent acetyl, this may be effected with an amine such as ammonia or tert-
butylamine or an alkoxide such as sodium methoxide In a solvent such as
methanol or when P' and P2 represent an alkylidene by acid hydrolysis, e.g. with
trifluoroacetic acid (TFA). Interconversion of P! and P? protecting groups may
occur at any stage in the preparation of the compounds of fomula (il), for
example when P! and P? represent acetyl, compounds of formula (I) may be
prepared from compounds wherein P! and P2 together represent an alkylidens
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protecting group by acid catalysed removal of the alkylidene protecting group,
a.9. with hydrogen chloride in methanol followed by in situ acylation, for example
with acetic anhydride in the presence of a base such as pyridine, in a solvent
such as dichloromethahe.

Otherwise, interconversion of P! and P? protecting groups may occur at any
stage during the preparation of compounds of formula (I).

Compounds of formula (Il) may be prepared by methods described in
WO098/67262. For example, compounds of formula (lI) where X = O may be
prepared by reacting compounds of formuia (lll):

oP’

HC==;

()

wherein P* represents a suitable protecting group, for example acetyl, or a
substituent such as Ci3 alkyl, and P! and P? are as defined above, with
compounds of formula (IV):

R.J,\; | HJN ™

wherein L and R? are as defined above.

The reaction is conveniently carried out in a suitable solvent, such as acetonitrile
in the presence of a silylating agent such as trimethyisilyl trifluoromethane
sulfonate and a base such as diazabicyclo[5.4.0Jundec-7-ene (DBU).
Alternatively the compound of formula (IV) may first be silylated with a suitable
silylating agent e.g. hexamethyldisilazane followed by reaction of the sitylated
intermediate with a compound of formula (Ill) and a suitable Lewis acid, e.g.
trimethylsilyl triflucromethanesulfonate in a suitable solvent such as acetonitrile.

3
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Compounds of formula (IV) are either known in the art or may be prepared from
known compounds using methods analogous to those used to prepare the
known compounds of formula (IV).

As described above, the compounds of formula (lll) may be prepared from
altemative protected compounds by replacement of the altemate P! and P2
protecting groups with other P! and P2 groups. These represent an exchanging
of one protecting group for ancther and will be apparent to those skilled in the
art.

Compounds of formula (1lf) may be prepared by methods known in the art.

Specific optical isomers of a compound of formula (la) may be obtained by
conventional methods for example, by synthesis from an appropriate asymmetric
starting material using any of the processes described herein, or where
appropriate by separation of a mixture of isomers of a compound of formula (la)
by conventional means e.g. by fractional distillation, fractional crystallisation or

chromatography.

In the general processes described above, the compound of formula (la)
obtained may be in the form of a salt, conveniently in the fom of a
phamaceutically acceptable salt. Where desired, such salts may be converted
into the comesponding free bases using conventional methods.

Pharmaceutically acceptable acid addition salts of the compounds of formula (la)
may be prepared by reacting a compound of formula (Ia) with an appropriate
acid in the presence of a suitable solvent such as acetonitriie, acetone,
chioroform, ethyl acetate or an alcohol (e.g. methanol, ethanol or isopropanol).
Pharmaceutically acceptable base addition salts may be cobteined in an
analogous manner by treating a solution of a compound of formula (la) with a
suftable base. Phamaceutically acceptable salts may aiso be prepared from
other salts, including other pharmaceutically acceptable salts of the compounds
of formula (ia), using conventional methods.
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The present invention will now be further illustrated by the accompanying
examples which should not be construed as limiting the scope of the invention in

any way.
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Examples

Definitions of abbreviations used herein: N,N-dimethytlformamide (DMF),
dimethyl sulfoxide (DMSO), dichloromethane (DCM), tstrahydrofuran (THF),
trifluoroacetic acld (TFA) and diazabicyclo[5.4.0Jundec-7-ene (DBU).

On occasions (denoted by #) during the reaction some deprotection of the
acetate intermediates may occur fo give the mono and di-deprotected
compounds.

Example 1: N-Ethyl-2 2R SR)-5-ethynyl-3
dihydro: hydrofuran-2-vi1-8H-purin-6 mino)ethanesulfonamide

] iate 1: (2R RS B-({{2-

A solution containing (2R,3R,4R,5R)-4-(acetyloxy)-2~{6-chloro-8H-purin-8-yl)-5-
ethynyltsirahydrofuran-3-yl acetate (0.050g), propan-2-oi (1-5ml),
diisopropyethylamine(0.085ml) and 2-amino-N-ethylethanesulfonamide (0.041g)
was heated to 80°C for 3 to 18 hours. The solvent was removed in vacuo to give
a gum. (Optional purification) Purification by automated preparative HPLC to
give the titte compound (0.023g) as a gum. Note on occasions (dencted by #)
during the reaction some deprotection of the ecetates does occur to give the
mono and di-deprotected compounds.

LC/MS Rt 2.76 min.
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Mass spectrum m/z 481 [MH'].

le1: N-E 2-({9-](2R.3R.4S.5R 4-
dihydro ran-2-vi}-8H-puri mino nesulfonamide

-
"] [/
N\ v

HO OH

To a solution of (2R,3R,4R,5R)-4(acetyloxy)-2-[6-({2-
[(ethylamino)sulfonyljethyl}amino)-8H-purin-9-yi}-5-ethynyltetrahydrofuran-3-yl
acetate (0.02g) in methanol (2ml) stired at 5°C(ice bath) was added t-
butylamine (0.1ml) and the mixture was stirred for 1 hour at 5°C. The solvent
was removed in vacuo. Purification by automated preparative HPLC to give the
titie compound (0.012g) as a white solid

LC/MS Rt 2.29 min.

Mass spectrum m/z 387 [MH"].

The following compounds were made using an analogous route to the dbove
procedure using the appropriate starting materials:

Example 2: Ethyl 2R.3R 4S.5R)-5-athynyl-3.4-

dihydro hyvdrofuran-2-yIl-8H-purin-6-yl}Jamino)piperidine-1-
carboxylate

Intermediate 2: Ethvl 2R. 3R 4R 5R)-3 4-bis(acstyl 5-

ethynyitetrahydrofuran-2-vil-9H-purin-8-yllamino)piperidine-1-carboxylate
Starting materials: (2R,3R,4R,5R)-4-(acetyloxy)-2-(6-chloro-8H-purin-8-yi)-5-
ethynyltetrahydrofuran-3-yl acetate and ethyl-4-amino-1-piperidine carboxylate.
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di hydrofuran-2 urin-6- ino)pi |ne-1-ca te

1H NMR(MeOD) & 8.15,8.14 (2H,br.s+s,2xCH), 6.0 (1H,d,CH) ,4.70(1 H.t,.CH)
4.60(1H,dd,CH), 4.31(1H,dd,CH), 4.23(1H,vbr.m,CH), 4.07-3.98(4H,q+br.m,CH2
+ 2xCH eq), 3.16(1H.d,CH}), 2.88(2H,br.t, 22CH ax), 1.96(2H,br.dd, 2xCH eq),
1.45(2H,br.dq, 2xCH ax), 1.17(3H,t,CH3).

LC/MS(Red) Rt = 2.44min.

Mass Spectrum m/z 417 [MH+].

Example 3: {2R,3R.S.5R}-5-Ethynyi-2{6-{](1S.25)-2-

ro. lopentyllamino}-8H-purin tetrahydrofuran-3,4-dlol

I ediate 3: 3R.4R,5 2 28)-2-

ino uri rofura |
Starting materials: (2R,3R,4R,5R)-4-(acetyloxy)-2-(6-chloro-9H-purin-8-yi)-5-
ethynyitetrahydrofuran-3-yl acetate and (1S, 2S)-2-aminocyciopentanol.

Example 3: Intermediate 3 3R 4S.5 2 185.28)-2-
ino}-9 rin- -3, 4-di

1H NMR (MeOD) 5 8.28(1H,s,CH), 8.22(1H,brs,CH), 7.72(1H,br.d,NH),

5.94(1H,d,CH), 5.78 (1Hv.br.s -OH),4.78(1H,br.m,CH) ,4.55(1H,dd,CH),

4.38(1H.t,CH), 4.25(1H,br.m, CH), 4.05(1H,br.m, CH) ,3.75(1H,d,CH) ,3.35(2H,

[H20],vr.br.s, 2xOH), 2.12-1.43(6H,4xm,3xCH>).

LC/MS(Blue) Rt = 2.30min.

Mass Spectium m/z 346 [MH+].

Exam : (2R3 5R)-2-[6-{2.3-Dihydro-1H-Inden-2-yvlamino urin-
hydrofuran-3.4-dio

In iate 4: (2R.3R4R.5 2 ihydro-1H-inden-2-

Starhng materials: (ZR 3R 4R 5R)-4-(acety|oxy)-2—(6-chlom—9H-punn-9—y|)
ethynyltetrahydrofuran-3-yl acetate and 2-aminoindan.

) J
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mple 4. (from Intemediate 4) (2R,3R.4S 5R)-2{6-(2,3-Dihydro-1H-inden-2-
ino)-8H-purin-8-yl}-5-ethyn n-3,4-diol

LC/MS Rt=2.65min.

m/z 378 [MH+], 378 {[MH-].

Example 5: {2R.3R.48.5R)-2-[8-{Cyclobutylamino)-9H-purin =
ethynyitetrahydrofuran-3.4-dlol

rmediate 5: (2 R oxy)- obutylamino)-9H-purin-
rof | te
Starting materials: (2R,3R,4R,5R)}-4-(Acetyloxy)-2-{(6-chloro-0H-purin-9-yl)-5-
ethynyitstrahydrofuran-3-yl acetate and cyclobutylamine.

mple 5: (from Inte jate 5) (2R,3R.4S,5R)-2 b mino)-9H-

urin- ran-3,4-diol
LC/MS Ri=2.24min.
m/z 318 [MH+].

Example 6: (2R.3R.4S,5R)-5-Ethynyl-2-{6](2-phenylethyl)amino]-8H-purin-
9-yl}tetrahydrofuran-3,4-dlol

Intermediate 8: (2R.3R4R.5 0, 2 2-

hen amino}-9H-purin-8-y[jtetrahydrofuran-3-yl acetate
Starting materials: (2R, 3R,4R,5R)-4-{acetyloxy)-2-(8-chloro-0H-purin-9-yl)-5-
ethynyltetrahydrofuran-3-yl acetate and 2-phenylethylamine.

Example 6: (from Intermediate 8)
2R 3R, 48.5R 2 2-phe amino}-9H-purin-9-

IMHetrahydrofuran-3.4-diol
LC/MS Rt=2.58min.
m/z 366 [MH+].

Example 7: {2R,3R.48,5R)-2 Cyclohexylamino)-9H-purin -5-
ethynyltetrahydrofuran-3,4-dloj

it
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9H-purin-9-viitetrahvdrofuran-3-yi acetate
Starting materials: (2R,3R4R,5R)-4-(acetyloxy)-2-(8-chloro-8H-purin-8-yl)-5-
ethynyitetrahydrofuran-3-yl acetate and cyclohexylamine.

mple 7: late R.3R 6~ lamjpo)-8H-
purin-8-vil-5-ethynyitetrahydrofuran-3.4-diol
LC/MS Rt=2.73min.
m/z 344 [MH+].

mple 8:# (2 5R nyl-2 18,2S5.3S 4R
methylbicyclol2.2.1]hept-2-yljJamino -purl i rofura |

Starting materials: (2R,3R,4R,5R)-4(acetyloxy)-2-(6-chloro-8H-purin-9-yf)-5-
ethynyitetrahydrofuran-3-yl acetate and bicyclo [2.2.1]heptan-2-amine.
LC/MS Rt=2.76min.

m/z 370 [MH+].

Example 9:# (2R,.3R.48.6R th wld 1R*.28 gthoxy-2-
henylcyclo amino rin-8-yl rofuran-3

Starting materials: (2R,3R 4R,5R)-4-(acetyloxy)-2-(6-chloro-0H-purin-9-y)-5-
ethynyftetrahydrofuran-3-yl acetate and (1R*,25*)-2-methoxy-2-phenyi
cyclopentylamine.

(1R*,28")-2-Methoxy-2-phenylcyclopentylamine was prepared using the
following method: To a solution of 1-pheny-6-azabicyclo][3.1.0]hexane(1.2g) in
methanol (30ml) was added conc. sulphuric acid (1ml) and the mixture stimed at
20°C for 5 hours. Mixture was diluted with1N sodium hydroxide (180ml) and
extracted with dichloromethane (3 x 25ml). The arganic phases were combined,
and dried using sodium suiphate. The solvent was removed in vacuo to give a
pale yellow oil {1.8g). (This was isolated as the maleate salt ). mpt. 132-134°C,
LCMS Rt=2.72min.

m/z 438 [MH+).
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Example 10:# ({2R.3R.4S.6R)-2-[6-{Cyclopropylamino)-8H-purin-9-vi]-5-
ethynyltetrahydrofuran-3.4-diol

Starting materials: (2R;3R,4R,5R)-4-(acetyloxy)-2-(6-chioro-9H-purin-9-yl)-5-
ethynyltetrahydrofuran-3-yl acetate and cyclopropylamine.

LC/MS Rt=2.15min.

m/z 302 [MH+].

Example 11:# (2R,3R,48,5R)-2-{8-[(Cyclopropylmethyllamino]-9H-purin-9-

1 tetrahydrofuran-3 |

Starting materials: (2R,3R,4R,5R)-4-{acetyloxy)-2-(6-chloro-9H-purin-9-yl)-5-
ethynyltetrahydrofuran-3-yl acetate and (aminomethylf)cyclopropylamine.
LC/MS RI=2.40min.

m/z 316 [MH+].

Example 12:# (2R.3R.4S,5R)-2-[8-{Cyclopentylamino}-S9H-purin-9-yl}-5-
ethynvitetrahydrofuran-3.4-diol

Starting materials: (2R,3R,4R,5R)4~(acetyloxy)-2-(6-chloro-9H-purin-8-yf)-5-
ethynyitetrahydrofuran-3-yl acetate and cyclopentylamine.

LC/MS (blue) Rt=2.54min.

m/z 330 [MH+].

le 13:# 3R, 48.6R)-5-Ethynyl-2 2R.3R)-2-
m Itetrahydrofuran-3-yllamino}-9H-purin-98-yiitetrahydrofuran-3.4-diol

Starting materials: (2R,3R,4R,5R)-4-(acetyloxy)-2-(6-chloro-9H-purin-9-yi)-5-
ethynyltetrahydrofuran-3-yl acetate and (2R,3R)-2-methyl-3-
aminotetrahydrofuran.

LC/MS Rt=2.27min.

m/z 346 [MH+].

Example 14:# (2R 3R 4S.5R)-5-Ethynyl-2-(6-{(2S,38)-2-
methyltetrahydrofuran amino)-8H-purin-9-vitetrahydrofuran-3,4-dlol

3
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Starting materials: (2R,3R 4R,5R)-4-(acetyloxy)-2-{(6-chioro-8H-purin-9-y)-5-
ethynyitetrahydrofuran-3-yl acetate and (2S, 3S)-2-methyl-3-amino
tetrahydrofuran.
LCMS Rt=2.27min.

5 m/z 348 [MH+].

mple 15: (2R thynyl trans-4-
me lo Inol-9 rin-8-yl}tetrah ran-3.4-dlol

10

15 A mixture of (2R,3R,4R,5R)-4-(acetyloxy)-2-(8-chloro-9H-purin-9-yi)-5-
ethynyitetrahydrofuran-3-yl acetate (6.0189g, 16.51 mmol), N,N-di-
isopropylethytamine (5ml, 28.70mmol) and frans-4-methoxy-cyclohexytamine
hydrochloride (3.0011g, 18.13 mmol) was heated at refiux in Iso-propanol (33ml)
for 3.5hrs. The midure was cooled to room temperature, diluted with ethyl

20 acetate and washed with saturated ammonium chioride and saturated sodium
bicarbonate then dried (sodium sulfate), filtered and concentrated. The residue
was purified by chromatography using Biotage with cyclohexane containing ethyl
acetate (50-100%). Evaporation gave the desired compound (4.62083g, 61%) as
a white solid. :

25 TH NMR (CDCl3)5 8.38 (s, 1H), 8.06 (s, 1H), 8.35(d, 1H), 5.97(dd, 1H) 5.68(dd,
1H) 5.58, (brs, 1H), 4.89(t, 1H) 3.37 (s, 3H), 3.2 (m, 1H), 2.84(d, 1H), 2.25-2.1
(m, 7H), 2.06 (s, 3H), 1.3-1.5 (m, 4H).

Example 15: (2R,3R.4S 5R)-5-ethynyl-2-{6-{(frans-4-methoxycyclohexvilamino}-
30  9H-purin-9-vijtetrahydrofuran-3.4-diol
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tert-Butylamine (5.3 ml) was added to a stirred solution of (2R,3R 4R,5R)-4-
(acetyloxy)-5-ethynyl-2-{6-{(trans-4-methoxycyclohexyl)Jamino}-9H-purin-98-
yiletrahydrofuran-3-yl acetate (intermediate 8) (4.6283g, 10.13 mmol) in
methanol (50 mi) at room temperature. A precipitate formed. After 1 hour, the
solvent was evaporated. Diethyl ether was added and decanted-off four times to
leave the diol (3.5720g, 85%) as a white solid.

1H NMR (CDCl3) 5 8.33(s, 1H), 8.04 (s, 1H), 6.08 (d, 1H), 5.97 (brs, 1H), 5.62
(brs, 1H), 4.82(t, 1H), 4.71dd, 1H), 4.48(bm, 1H), 3.37(s, 3H), 3.21(m, 1H),
2.73(d, 1H), 2.59(m, 1H) 2.1-2.22(m, 4H), 1.3-1.5(m, 4H).

LC/MS (JMH+] = 373, t =2.26).

Example 16: (2R,3R . 4S.5R}-5-Eth -2-]6-{tetrahydro-2H-pyran-4-
lamino)-9H-purin tetrahydrofuran-3.4-dlol

Intermediate 9: (2R.3R.4R,5R}4-(acetylo -prop-1-yny-5-[6-(tetrahydro-2H-
n-4-ylami H-purin-9- h U ceta

Starting materials: (2R,3R,4R,5R)-4-(acetyloxy)-2-(6-chloro-9H-purin-9-yl)-5-

ethynyttetrahydrofuran-3-yl acetate and 4-aminotetrahydro-2H-pyran.

Example 168: (from Intermediate 8) (2R,3R.4S.6R 2 hydro-
2H-pyran-4-ylamino)-9H-purin-9-yiitetrahydrofuran-3.4-dici

TH NMR (MeOD) 5 8.30d(2H,s,2xCH) 6.14d(1H,d,CH) 4.84d(1H.t,CH)
4.75d(1H,dd,CH) 4.40d(1Hv.br.m,CH) 4.06d(2H,brdt,2xCHeq)

3.63d(2H,dt, 2xCHax) 3.31d(1H, d,CH) 2.08d(2H,v.br, d,2xCHeq)
1.73d(2H,br.dq,2xCHax).

LC/MS Rt = 2.12min.

Mass Spectrum m/z 346 [MH+].

Example 17:# (2R,3R48.6R)-2-{6-{(1R".5R* 65*)-Bicyclo[3.2.0]hept-6-

mino]-9H-purin-9-yi nyltetrahydrofuran-3,4-diol

g
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Starting materials: (2R, 3R 4R,5R)4-(acetyloxy)-2-(6-chloro-9H-purin-8-yl)-5-
ethynyitetrahydrofuran-3-yl acetate and bicyclof3.2.0]heptan-6-amine (Compt
Rend., Ser. C, vol 263(1), 50-02 (1968)).

LC/MS Rt =2.81min. °

Mass Spectrum m/z 356 [MH+].

Exampl R 2 2.2-Dimethyicyclopropyllamino]-9H-
drofuran-3.4-dlol

Starting materials: (2R,3R 4R,5R)-4-(acetyloxy)-2-{6-chioro-9H-purin-9-yl)-5-
ethynyitetrahydrofuran-3-yf acetate and 2,2-dimethoxycyclopropylemine.
LC/MS Rt =2 5min.

Mass Spectrum m/z 330 [MH+].

s 19# (2R, 3R 4S.5R j-2 ns-4-
roxycycloh aminol-9 litetrahydrofuran-3.4-dlol

Starting materials: (2R,3R,4R,5R)-4-{acetyloxy)-2-(6-chloro-9H-purin-9-yi)-5-
ethynyitstrahydrofuran-3-yl acetaie and trans-4- hydroxycyclohexylamine.
LC/MS Rt = 2.22min.

Mass Spectrum m/z 330 [MH+].

Exampls 20: {2R. 3R 48.5R)-5-Ethynvi-2 ]
clohexyllamino]-9H-purin-9-yiitetrahydrofuran-3.4-dlol




10

15

20

25

30

WO 02074780 PCT/GB02/01317

37

A midure (2R,3R,4R,5R)-4-(acetyloxy)-2-(6-chloro-8H-purin-8-yl)-5-
ethynyltetrahydrofuran-3-yl acetate (0.2079g 0.57 mmol), N,N-
diisopropylethylamine (0.5mi, 2.87 mmol) and frans-4-ethoxycyclohexylamine
hydrochloride (prepared according to JP 08329674, Takenochi et al), 0.1091g,
0.67 mmol) was heated in 2-propanol (1.2ml) in a reacti-vial at 90°C for Shrs.
The mixture was cooled to room temperature and evaporated. The residue was
dissolved in ethyl acetate and washed with saturated ammonium chloride and
saturated sodium bicarbonate then dried (sodium sulfats), filtered and
concentrated. The residue was purified by chromatography using biotage with
cyclohexane containing ethyl acetate (60-80%) to give the desired compound as
a white solid (0.1385g, 52%).

TH NMR (CDClg) 5 8.4 (brs, 1H), 8.1 (brs, 1H), 6.35(d, 1H), 6.0(dd, 1H) 5.7(dd,
1H) 5.58, (brs, 1H), 4. 9(t, 1H) 3.55 (q, 3H), 3.3 (m, 1H), 2.85(d, 1H), 2.25-2.1
(m, 5H ), 2.05-2.0 (m, 5H), 1.3-1.5 (t, 2H).

Example 20: (2R,3R 4S,5R5-Eth 2-{6-[(trans-4-etho. h mino
9H-purin-9-yiitetrahydrofuran-3.4-diol

PRa<ac

(2R.3R,4R,5R)4-(acetyloxy)-5-ethynyl-2-{6-[(trans-4-ethoxycyclohexyl)amino}-
8H-purin-8-yljtetrahydrofuran-3-yl acetate (intermediate 22) (0.1385g, 0.28mmol)
was dissolved in methanol (2.4ml) and treated with ferf-butylamine (0.16mi) (a
precipitate formed after 5 minutes). After 1 hour, the solvent was evaporated
and the residue purified by Biotage with cyclohexane containing ethyl acetate
(60-80%) to fumish the desired compound as a white solid ((0.1385g, 52%).

TH NMR (CDCl3) 5 8.33(s, 1H), 8.04 (s, 1H), 8.08 (d, 1H), 5.97 (brs, 1H), 5.62
(brs, 1H), 4.82(t, 1H), 4.71dd, 1H), 4.48(brm, 1H), 3.37(q, 3H), 3.21(m, 1H),
2.73(d, 1H), 2.59(m, 1H) 2.1-2.22(m, 4H), 1.3-1.5(t, 4H).

LC-MS t=2.87

Example 21: (2R,3R.4S 5R)-5-Ethynyl-2-{6-{(trans-4-
ropen cyclohexyllamin 1-8H-purin-9-yi}tetrahydrofuran-3.4-diol

>
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Starting materials: (2R,3R,4R,5R)-4-{acetyloxy)-2-(6-chloro-9H-purin-9-yl)-5-
sthynyttetrahydrofuran-3-yl acetate and trans-4-propenyloxycyciohexylamine
(intermediate 11) '

intermediate 11:

(4-Hydroxy-cyclohexyl)-carbamic acld fert-butyl ester (1.0143g, 4.72mmoal) was
dissolved in THF (18 mL) and a 60% w/w suspension of sodium hydride In
mineral oil (397mg, 9.84mmol) was added in portions at room temperature.
Stirring was continued for 2 hours then allyl bromide (0.41ml., 4.73mmol) was
added. The mixture was stirmed for a further 27 hours before quenching with 2M
sodium hydroxide and extraction with ethy! acetats. The organic exiracts were
washed with saturated ammonium chloride then dried (Na2S0j), filtered and
concentrated to give an oil which was purified by chromatography on Biotage
with cyclohexane containing a gradient of ethyl acetate (5-15%) to yield the title
compound (637mg, 53%) as a white solid.

Tic: R 0.50 (cyclohaxane-ethyl acetate 1:1)

4M Hydrochloric acid in dioxane (4mL) was added to solid (4-allyloxy-
cyclohexyl)}-carbamic acid feri-butyl ester (637mg) at room temperature and
stimed for 7 hours, The solvent was evaporated to give the titie compound
(455mg, 85%) as a white solid .

1H NMR (CDClg) 5 5.75(m, 1H), 5.2-5.0(m, 2H), 3.9 (m, 2H), 3.2 (m, 2H), 3.0
{m, 1H), 2.1-1.9(m, 4H), 1.4-1.1(m, 4H).

Example 21: i 1 3 5R 2
0 amino}l-8H-pu hydrofuran-3.4-diol

LC/MS Rt = 2.57min.
m/z 389 [MH+].

Example 22#: Butyl-4-{{9-{(2R.3R.4S,5R)-5-ethynyl-3.4-

dih hydrofuran-2 urin-8 mino)piperidine-1-
carboxylate
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Starting materials: (2R,3R,4R,5R)-4-(acetyloxy)-2-(6-chloro-9H-purin-9-yi)-5-
ethynyltetrahydrofuran-3-yl acetate and butyl-4-amino-1-pipridine carboxylate
LCMS Rt =2.74min. °’

Mass Spectrum m/z 445 [MH+].

Example 23#: Cyclopropyim ] 2R.3R.4S 5R)-5-ethynyl-3
dihydro: hyd ran-2-yI}-9H-purin-8-yi}amino)plperidine-1-
carboxylate

Starting materials: (2R, 3R,4R,5R)-4-(acetyloxy)-2-(6-chloro-8H-purin-8-yl)-5-
ethynyltetrahydrofuran-3-yl acetate and cyclopropyimethyl-4-amino-1-piperidine
carboxylate

LC/MS Rt = 2.61min.

Mass Spectrum m/z 442 [MH+].

Example24#: (2R,3R.4S,5R)-5-Ethynyl-2-{(6-](1S,2S)-2-

methoxycyclopentyllamino}-8H-purin-9-yl)tetrahydrofuran-3.4-diol

Starting materials: (2R,3R,4R,5R)-4-(acetyloxy)-2-(6-chloro-9H-purin-8-yi)-5-
ethynyttetrahydrofuran-3-ylacetate and {1S,2S)-2-methoxycyclopentylamine
LC/MS Rt = 2.26min.

Mass Spectrum m/z 359 [MH+].

Example25#: (2 5R)-6-Ethynyl-2{6-[(4.4-
difiuoro)cycloh amino)}-9H-purin-9-yl)itetrahydrofuran-3.,4-dlol

Starting materials: (2R,3R,4R,5R)-4-{acetyloxy)-2-(6-chloro-8H-purin-8-yl)-5-
ethynylitetrahydrofuran-3-ylacetate and 4,4-difluorocyclohexylamine

LC/MS Rt = 2.54min.

Mass Spectrum m/z 380[MH+].

mple26#: {(2R.3R.4S,5R)-5-Ethynyl-2 cyclohex-3-envilamino}-8H-
urin-9-yl drofuran-3 lol:
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Starting materials: (2R,3R,4R,5R)-4-(acetyloxy)-2-(6-chloro-8H-purin-8-yl)-5-
ethynyitetrahydrofuran-3-ylacetate and cyclohex-3-enytamine

LCMS Rt = 3.05min. '
Mass Spectrum m/z 341[MH+].

Exam 2R.3 th P lcyclopropylm llamino]-
9H-purin-8-vi hydrofuran-3.4-dlol:

Starting materials: (2R,3R,4R,5R)-4-(acetyloxy)-2-(6-chloro-8H-purin-8-yi)-5-
ethynyltetrahydrofuran-3-ylacetate and dicyclopropyimethylamine

LC/MS Rt = 2.61min.

Mass Spectrum m/z 355[MH+].

mple28#: (2R,.3R.48.5R)-5 n cycl llamino}-8H-purin-9-
ylitetrahydrofuran-3.4-diol

Starting materiale: (2R,3R,4R,5R)-4-(acetyloxy)-2-(8-chloro-9H-purin-8-yl)-5-
ethynyitetrahydrofuran-3-ylacetate and cyclooctylamine

LC/MS Rt = 2.80min.

Mass Spectrum mv/z 371[MH+].

Example29#: (2R,3R.48.5R)-65-ethynyl-2 cloheptyl}amino urin-9-
1 drofuran-3,4-dlo

Starting materials: (2R,3R 4R,5R)-4-(acetyloxy)-2-(6-chioro-9H-purin-9-yf)-5-
ethynyltetrahydrofuran-3-ylacetate and cycicheptylamine

LC/MS Rt = 2.80min.

Mass Spectrum m/z 357[MH+].

Exampie 30: {2R,3R.48.5R nyl-2-{6-4{1 *)-4-m ohe)

2-enylamino)-9H-purin-9-y[l-tetrahydrofuran-3.4-diol

%



10

15

20

25

30

35

WO 02074780 PCT/IGBON1IT

41

Starting materials: (2R,3R,4R,5R)-4-{acetyloxy)-2-(6-chloro-8H-purin-9-yl)-5-
ethynyitetrahydrofuran-3-yl acetats and (1R*,4S*)-4-methoxy-cyclohept-2-
enylamine.

Cycloheptadiene (5ml, 46mmol) was added to tetrabutylammonium periodate
(20g, 46mmol) dissolved In DCM (200ml), and the mixture was cooled to 0°C.
Tert-butyl-N-hydroxycarbamate (6.14g, 46mmol) was added In small portions
with stiring, and the mixture was left ovemight under nitrogen. The reaction
mixture was washed with 10% aqueous sodium thiosulfate and saturated
aqueous sodium bicarbonate. The organic layer was dried (MgSO,) and
concentrated to give a black oll. it was heated to reflux in 4% MeOH/EtOAc. On
cooling tan crystals appeared which were removed by filtration. The filtrate was
concentrated and purified by chromatography on silica (gradient elution
EtOAc/cyclohexane, 20% to 30%). The fractions containing product were
concentrated to give an oil, which was redissolved in EtOAc, washed with 10%
aqueous sodium thiosulfate, dried (MgSO,) and concentrated to give ferf-butyl 6-
oxa-7-azabicyclo[3.2.2]non-8-ene-7-carboxylate as a yellow oil (8.89g,
39.5mmol, 89%).

LC/MS Rt=2.85min.

m/z 226 [MH"].

tert-Butyl 6-oxa-7-azabicyclo[3.2.2]non-8-ene-7-carboxylate (1g. 4.44mmol) was
dissolved in 10M aqueous acetic acid (15ml) and zinc dust (2.9g, 44.4mmol) was
added slowly with stirring. The mixture was heated to 70°C for six hours. The
cooled reaction mixture was diluted with water and ethyl acetate, filtered, and the
layers separated. The aqueous layer was exiracted with further ethyl acetate.
The combined organic extracts were dried (NaSO,) and concentrated to yield
cis-N-(tertbutyloxycarbonyl)-4-hydroxy-cycichept-2-enylamine as a white solid
(0.22g, 0.97mmol, 22%).

m/z 171 (M H'- fBu).

Sodium hydride (66mg, 1.65mmol) was added to cis-N-(ferf-butyloxycarbonyl)-4-
hydroxycyciohept-2-enylamine (0.178g, 0.78mmol) dissolved in THF (3ml), and
the mixture was stirred under nitrogen for one hour. Methyl iodide (48pl,
0.78mmo!) was added and the mixture was stired ovemnight. 2M aqueous

23
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sodium hydroxide was added to the reaction mixture it was extracted with ethyl
acetate. The organic layer was washed with saturated aqueous ammonium
chloride, dried (MgSO4) and concentrated to give an orange oil. Purification by
chromatography on silica (gradient elution EtOAc/cyclohexane, 10% to 50%)
gave cis-N-(ferfbutyloxycarbonyl)}-4-methoxy-cyclohept-2-enylamine as a white
solid (79mg, 0.33mmol, 42%).

m/z 242 (MHY.

cis-N{tert-Butyloxycarbonyl}-4-methoxy-cyclohept-2-enylamine (175mg,
0.73mmol) was treated with 4M hydrochloric acid in dioxane (3ml, 12mmol) and
stirred at room temperature for three hours. The mixture was concentrated in
vacuo to give a quantitative yield of the hydrochloride salt of cis-4-
methoxycyclohept-2-enylamine as a light brown solid.

m/z 142 (MH").

Intermedi . 5 a 2 - -
-2-8N ino)BH-purin-B-yi nyitetra ran a

Starting materials:(2R,3R,4R,5R)-4-(acetyloxy)-2-{8-chloro-8H-purin-8-yl)-5-
ethynyltetrahydrofuran-3-yl acetate and cis-4-methoxy-cyclophept-2-enylamine
LC/MS Ri=2.98min.

m/z 470 [MH*).
Exampile 30; inte 12) (2 S.5R *
meth lohept-2-enylami H-purin-8- n-3,4-diol

TH NMR (MeOD) 5 8.14(2H,s,2xCH), 5.99(1H,d,CH), 5.76 and 5.67(2x1H,
2xbr.d, CH=CH), 4.70(1H,t,CH), 4.60(1H,dd,CH), 4.31(1H,t,CH), 3.93(1H,brd,
CH), 3.28(3H,8,0CH3), 3.17(1H, d, CH), 1.83-1.33(6H,4xm,3xCH)o).

LC/MS Rt = 2.80min.

Mass Spectrum m/z 357[MH+].

Example 31: (2R, 3R.4S.6R)-5-ethyny!l-2-{6-[(1S* 4R*)}-4-methoxy-cyclohept-
2-ylamino)-9H-purin-9-yil-tetrahydrofuran-3.4-dlol




)e

15

20

30

WO 02/074780 PCT/GB02/01317

43

Starting materials: (2R,3R,4R,5R)-4-(acetyloxy)-2-(8-chloro-9H-purin-8-yi)-5-
ethynyitetrahydrofuran-3-ylacetate and (1R*,45*)-4-methoxycycloheptylamine

tert-Butyl 6-oxa-7-azabicycio[3.2.2]non-8-ene-7-carboxyiate (3g, 13.3mmol) was
dissolved in ethanol (135ml) and added to palladium hydroxide on activated
charcoal (300mg). The reaction mixture was stimed under a hydrogen
atmosphere until ca. 300ml of hydrogen had been absorbed. The catalyst was
removed by filtration through celite, and the organic layer was concentrated fo
yield tert-butyl 6-oxa-7-azabicyclo[3.2.2]nonane-7-carboxylate as an ofl (2.98g,
13.1mmol, 88%).

m/z 228 (MHY).

A solution of tertbutyl 8-oxa-7-azabicyclo[3.2.2]nonane-7-carboxylate (1.81g,
8mmol) in dry THF (25ml) under nitrogen was treated with a 0.1M samarium
diiodide in THF (250ml, 25mmol). The dark blue reaction mixture was stirred at
room temperature for five hours, then diluted with DCM and quenched with 10%
aqueous sodium thiosulfate (150ml). The layers were separated and the
aqueous solution was extracted with DCM. The combined DCM soiutions were
washed with brine, and dried (NaSO,) to give a brown solid. Purification by
silica chromatography (50% EtOAc/cyclohexane) gave cis-N-
(teributyloxycarbonyl)-4-hydroxy-cycloheptylamine as a white solid (0.9g,
3.9mmol, 49%).

m/z =174 (MH"- Bu).

Sodium hydride (332mg, 8.30mmol) was added slowly to N-(tert-
butyloxycarbonyl)-4-hydroxy-cycloheptylamine (805 mg, 3.95mmol) dissolved in
dry THF (16ml) under nitrogen. The mixture was stirred at room temperature for
one hour. Methyl iodide (243 pl, 3.91mmol) was added and the mixture was
stired ovemight at room temperature. 2.0M aqueous sodium hydroxide was
added, and the aqueous layer was extracted with ethyl acetate. The organic
phase was washed with saturated agueous ammonium chloride, dried (MgSQO,)
and concentrated. The resulting oil was purified by silica chromatography
(gradient elution EtOAc/cyclohexane, 15% to 50%) to yield cis-N-{fert-
butyloxycarbonyl)-4-methoxy-cycloheptylamine as a white solid (290mg,
1.19mmol, 30%).

9



10

15

20

25

WO 02074780

PCT/GBO201317

The cis-N-(ferf-butyioxycarbonyl)-4-methoxy-cycloheptylamine (288mg,
1.19mmol) was diasolved in 4M hydrochloric acid in dioxane (2ml, 8mmol) and
stimed at room temperature for three hours. The mixture was concentrated in
vacuo to give a quantitative yield of the hydrochloride salt of cis-4-
methoxyheptylamine as a yeflow solid.

nvz 144 (MHY).

starting materials:(2R,3R,4R,5R)-4-(acelyloxy)-2-(8-chioro-8H-purin-8-yi)-5-
ethynyttetrahydrofuran-3-y1 acetate and cis-4-methoxy-cyclopheptylamine

13

R,3R.45.5

1H NMR (MeOD) 8 8.13(2H,8,2xCH), 5.99(1H.d,CH), 4.68(1H.L.CH),

4.80(1H,dd,CH), 4.30(1H,t.CH), 4.20(1H, vbr.s, NH), 3.37-3.44(1H,m, CH),
3.23(3H,8,0CHg), 3.16(1H,d,CH), 2.05-1.30(10H,4xm,5xCHy).
MS m/z 350[MH+]

Exampile 32: {2R.3R45.5R

5o hydrofuran-3.4-diol

i 4: (2R,3R.4R.5R

fAuorophenyllaminol-9H-pu

acetate

ifluo

v
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To a solution of (2R,3R,4R,5R)-4-(acetyloxy)-2{6-chioro-8H-purin-8-yi)-5-
ethynyltetrahydrofuran-3-yl acetate (0.050g) in ethanol (2ml) was added 2,4-
difiurcaniline (0.041ml) and calcium carbonate (0.027g). The mixture was heated
to B0°C for 18 hours in a sealed vessel. The solvent was removed in vacuo.
Purification by automated preparativa HPLC to give the title compound (0.014 g)
as a gum. .

Note on some occasions deprotection of the acetates does occur fo give the
mono and di-deprotected compounds.

LCMS Rt 3.25 min.

Mass spectrum m/z 457 [MH"].

Example 32: (from Intermediate 14) (2R, 3R 48, 5R)-2 4-
Difiu amino]-8H-purip-9- thynvitetrahydrofuran-3,4-diol
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To a solution of (2R,3R 4R,5R)-4-(acetylaxy)-2-{8-{(2,4-dfluorophenyl}amino}-
9H-purin-9-yi}-5-ethynyitetrahydrofuran-3-yl acetate (0.012g) in methanol (2ml)
stimed at 5°C (ice bath) was added t-butylamine (0.1mf) and the mixture was
stired for 1 hour at 5°C. The solvent was removed in vacuo. Purification by
automated preparative HPLC o give the title compound (0.007g) gum.
LCMS Rt =2.75 min.

Mass spectrum nvz 374 [MH'].

The following compounds were made using an analogous route to the above
procedure for Example 20 using the appropriate starting materiails:

Example 33: (2 5R)- loro-2-fluorophenyl -9H-purin-

I Htotrahvdrofuran-3.4-diol ‘r
Intermediate 15: 4R 5R 2- 2-fluoroanilino )
9 r rofuran-3-

Starting materials: (2R,3R,4R,5R)-4-(acetyloxy)-2-{6-chloro-8H-purin-8-y1)-5-
ethynyltetrahydrofuran-3-yl acetate and 4-chloro-2-fluoroaniline.

Example 33: (from In iate 15 3R 4S.5R ro-2-
fluorophenyl}amino i 4-diol

LC/MS Rt = 3.01min.
Mass Spectrum m/z 380 [MH+).
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Example 34: (2R, 3R 4S,5R)-2-{2-Chloro-6-{{4-chloro-2-fluorophenyl}lamino}-
9H-purin-9-yi thyn hydrofuran-3.4-diol

Intermediate 16: (2R,3R 4R.5R)}-4-(acstyloxy}-2-{2-chlo 4-chloro-2-
flucrophenyl)amino}-9H-purin- n rofura | acetate
Starting materiais(2R,3R,4R,5R)-4-(acetyloxy)-2-(6-chloro-8H-purin-8-yl)-5-
ethynyitetrahydrofuran-3-yl acetate and 4-chloro-2-fluoroaniline.

mple 34: jate 16) (2R, 3R, 48 5R -ch 4-chloro-2-
flucrophenyl}amino]-9H-purin-9-yi}-S-ethynyltetrahydrofuran-3.4-diol

_ LC/MS Rt = 3.34min.
Mass Spectrum m/z 425 [MH+].

Example 35: (2R,3R.4S8,5R)-2-{6-{(2-Chloro-4-fluorophenyl)amino]-9H-
urin-9-y1}-5-ethynyltetrahydrofuran-3,4-diol

medijate 17: (2R.3R.4R.5R)-4-(acetyloxy)-2-{6-[(2-chlo
flu henyllamino}-9H-purin-9- ltetrahydrofuran-3-yl a
Starting materials: (2R,3R,4R,5R)-4-(acetyloxy)-2-{8-chloro-8H-purin-8-yf)-5-
ethynyitetrahydrofuran-3-yl acetate and 2-chioro-4-fluoroaniline.

Example 35; (from Intermediate 1 R.3R.4S.5R)-2 -chl

U henyl)amino}-8H-purin-9- tetrahydrofuran-3.4-diol
LC/MS Rt = 2.87min.
Mass Spectrum m/z 380 [MH+].

mple 36 (2R.3R.4S.5R thynyl-2-{6 oro-2-
methyiphenyllamino]-8H-purin-9-vi}tetrahydrofuran-3.4-dlol

Intermediate 18: (2R.3R.4R,.5R}-4- -5-eth 2 4-fluoro-2-
m he ino}l-9 in-0-yiitetrahydrofura | acetate

Starting materials: (2R,3R,4R,5R)-4-(acetyloxy)-2-(6-chloro-9H-purin-9-yl)-5-
ethynyitetrahydrofuran-3-yl acetate and 4-fluoro-2-methylaniline.

-’
Q
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mple 38: | edj R3S4R E 2 4-fluoro-2-
Iphen 0 i rofuran-3.4-dio
LC/MS Rt = 2.60min.
Mass Spectrum m/z 370 [MH+].

henyllamino]-8H hydro -3

Starting materials: (2R,3R,4R,5R)-4-(acetyloxy)-2-{6-chioro-8H-purin-8-yi)-5-
ethynyitetrahydrofuran-3-yl acetate and 3-fluoro-2-methylaniline.

Exa 7: (from late 19 3R 4S5 3-fluoro-2-
methyiphenyflamino}-9H-purin-9-vitetrahydrofuran-3.4-diol

TH NMR (DMSO) 5 8.72 (1H,8,NH); 8.42 (1H,s,CH); 8.26 (1H,s,CH); 7.26-7.20
(2H,m,2xCH); 7.07 (1H,m,CH); 5.98 (1H,d,CH); 5.75 (2H,wr.s.,2xOH); 4.82
(1H,t,CH); 4.58 (1H,dd,CH); 4.39 (1H,t,.CH); 3.77 (1H,d,CH); 2.09 (3H,d,CH3).
LC/MS Rt = 2.84min.

Mass Spectrum mv/z 370 [MH+].

Exampile 38: {2R,3R R 3-Chloro-2-m iphenyl}amino]-9H-
urin-8-vi nyl h ran-3,4-dlol

Intermediate 20: (2R.3R.4R,5R 2. 3-ch -

m ) i urin ran-3-yl acetate

Starting materials: (2R,3R,4R,5R)-4-{acetyloxy)-2-(6-chloro-8H-purin-9-yi)-5-
ethynyftetrahydrofuran-3-yl acetate and 3-chloro-2-methyianiline.

38: In iate R,3R48.5 3-Chloro-2-
methyiphen ino urj rofu iol
1TH NMR (DMSO) 5 9.70 (1H,8,NH); 8.42 (1H,8,CH); 8.25 (1H,s,CH); 7.35-7.32
(2H.m,2xCH); 7.25 (1H,t,CH); 5.99 (1H,d,CH); 5.78 (0.5H,d,OH); 5.74
(0.5H,d,0H); 4.82 (1H,m,CH); 4.58 (1H,dd,CH); 4.38 (1H,q,CH); 3.76 (1H,d,CH);
2.21 (3H,s,CH3y).
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LC/MS Rt = 2.80min
Mass Spectrum m/z 386 [MH+]

Example 39: (2R, 3R.4S,5R)-2-{6-{{4-Chloro-2-methyiphenyl}amino]-8H-

urin-9-yl thyn hydrofuran-3.4-diol
Intermediate 21: (2R,3R.4 [¢) 4-chloro-2-~
ethylphenyllamino}-9H-purin-9- nyltetrah acetate

Starting materials: (2R,3R,4R,5R)-4-(acetyloxy)-2-(6-chloro-9H-purin-8-yf)-5-
ethynyitetrahydrofuran-3-yl acetate and 4-chloro-2-methylaniline.

Example 38: (from Intermediate 21) (2R.3R 4S,5R)-2-{6-{(4-Chloro-2-
meth amino in- h 4-diol

TH NMR (DMSO) §9.68 (1H,s,NH); 8.61(1H,s,CH); 8.45 (1H,5,CH); 7.61
(1H,d,CH); 7.58 (1H,d,CH); 7.48d (1H.dd,CH); 6.19 (1H,d,CH); 5.98 (1.2H,
v.br.s.,2xOH); 5.03 (1H,t,CH); 4.78 (1H,dd,CH); 4.59 (1H,t,CH); 3.96 (1H,d,CH);
2.40 (3H,s,CH3).

LC/MS Rt = 2.85min.

Mass Spectrum m/z 386 [MH+].

Example 40: (2R 3R .4S.5R)-2-{6-[{5-Chloro-2-m iphenyl)amino}-9H-
purin-9-yli}-5-ethynylitetrahydrofuran-3,4-diol

Intermediate 22: (2R.3R.4R.5R)-4-{acetyloxy)-2-{6-[(5-chloro-2-
methylphenyamino}-9H-purin-9- nyitetrahydrofuran- cetate
Starting materials: (2R,3R,4R,5R)-4-(acetyloxy)-2-(6-chloro-8H-purin-8-yf)-5-
ethynyitetrahydrofuran-3-yi acetate and 5-chioro-2-methyiantline.

Example 40: (from Intermediate 22) (2R,3R.4S 5R}-2-{6-[(5-chloro-2-
methyiphenvl)amino}-8H-purin-9- ltetrahydrofuran-3.4-di

LC/MS Rt = 2.86min.
Mass Spectrum m/z 388 [MH+].

Example 41: (2R, 3R 4S,56R)-2-{6-J(2-Bromo-4-fluorophenyl)lamino]-9H-purin-
9-yi}-5-ethynyltetrahydrofuran-3.4-diot

o
Q)



10

16

20

25

356

WO 02074780 PCT/GB02/01317

Siartlng materials: (2R' 3R AR 5R)4-(aoetyloxy)-2-(6—d1lom—9!—l—punn—9—yl)—5—
ethynyitetrahydrofuran-3-yl acetate and 2-bromo-4-flucroaniline.

Example 42: (2 S8R -chloro-6 uoro-2 | llJaminol-
8H-puri nyltetrahvdrofuran-3 lol

Stamng materlals: (2R 3R 4R 5R)-4-(aoatyloxy)—2—(6—chloro—9H-puﬂn-9—y|)—5—
ethynyltetrahydrofuran-3-y! acetate and 3-fluoro-2-methylaniiine.

mple 42; iate 24) (2R,3R4S 2 I 3-fluoro-2-
he jino u hydrofuran-3
LC/MS Rt = 3.17min.
Mass Spectrum m/z 405 [MH+].

Example 43; (2R,3R,48,5R)-2 3 uo nyDamino}-8H-puri
5-oth h ran-3.4-diol

Intermediate 25;: 2R, 3R 4R 6-1(3,4-difluorophe
9H-purin- rofura a

Starting materiale: (2R,3R,4R,5R)-4-(acetyloxy)-2-(6-chloro-9H-purin-8-yl)-5-
ethynyltetrahydrofuran-3-yl acetate and 3,4-difluoroaniline.

: ] ediate 25) (2R, 3R.4S.5 3.4-
Diflucrophenyllam urin-9- 4-d
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TH NMR (MeOH) 5 8.5 (1H,8,CH); 8.41 (1H,s,CH); 8.14 (1H,m,CH); 7.52
(1H,m,CH); 7.4 (1H,m,CH); 6.2 {(1H,d,CH); 4.91 (1H,m,CH); 4.78 (1H,m,CH);
4.49 (1H,t,CH); 3.31 (1H,d,CH).

LCMS Rt = 2.85min. °

Mass Spectrum m/z 374 [MH+].

Example 44: (2R,3R.4S,5R}-2-{6-[(2-methyiphenyl)amino]-9H-purin-9-yl}-5-
ethynyitetrahydrofuran-3.4-dlo!}

] iate26: (2R.3R.4R.5R 2 -m he ino}-8H-
urin-9- etrahydrofuran-3-yl aceta

Starting materials: (2R,3R,4R,5R)-4-(acetyloxy)-2-(6-chloro-9H-purin-9-yi)-5-

ethynyitetrahydrofuran-3-yl acetate and 2-methyl aniline

Example 44: (from inte iate26): (2R,3R,4S,5R)-2 2-
methyiphenyllJamino}-9H-purin-98- it rofuran-3,4-diol

LC/MS Rt = 3.05 min.
Mass Spectrum m/z 352 [MH+].

Example 45: (2R, 3R.48,5R)-2-{6-{(4-methyiphenyl)amino]-SH-purin-9-yl}-5-

ethynyltetrahydrofuran-3 lol

Intermediate 27: {2R.3R.4R,5R)-4-{acetyloxy)-2-{6-[(4-methyiphenyl)amino}-9H-
purin-8-yi}-5-ethynylietrahydrofuran-3-yl acetate

Starting materials: (2R,3R 4R,5R)-4-(acetyloxy)-2-(6-chloro-89H-purin-8-yi)-5-
ethynyitetrahydrofuran-3-yl acetate and 4-methyl aniline

Example 45; (from intermediate 27) (2R,3R.4S,5R)-2-{6-[(4-
methyiphenyllamino}-8H-purin-9-yi}-5-ethynyitetrahydrofuran-3,4-diol

LC/MS Rt = 3.26 min.
Mass Spectrum m/z 352 [MH+].

Example 46: (2R.3R.48,5R)-2-{8-[(3-Chloro-2-fluorophenyl)amino]-9H-
purin-9-yi}-6-ethynyitetrahydrofuran-3,4-diol

&)
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Starting matenals (2R 3R AR 5R)-4—(aostVloxy)—2—(6-chloro—9H—purln—9—yl)—5—
ethynyttetrahydrofuran-3-yl acetate and 3-chloro-2-fluoro aniline

LCMS Rt 2 83min.
Mass Spectrum m/z 380 [MH+].

Example 47:(2R.3 R)-2 2-Fluoro-6-in
8-yl}-5-ethynyltetrahydrofuran-3.4-dilol;

minol-8H-purin-

iate 29: 3R4R,5R

Starting malmials (2R 3R 4R 5R)-4-(acetybxy)—2—(6—chlom—9H—punn—9—yl)—5—
ethynyitetrahydrofuran-3-yl acetate and 2-fluoro-5-methyl anliine

Example 47: inte jate 29 3R 4S,5R

LCMS Rt 2. 72min
Mass Spectrum m/z 369 [MH+].

LC/MS System

e Column: 3.3cm x 4.6mm ID, 3um ABZ+PLUS
¢ Fiow Rate: 3mi/min

¢ Injection Volume: 5pl

e Temp:RT

4
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Solvents: A: 0.1% Formic Acid + 10mMolar Ammonium Acetats.
B: 95% Acetonitrile + 0.05% Formic Acid

Gradient: " Time A% B% -
0.00 100 0
0.70 100 0
4.20 0 100
5.30 0 100
5.50 100 0

Automated preparative HPLC.

e Column: 10cm x 21.2mm ID, 5um ABZ+PLUS
¢ Flow Rate: 4ml/min
e Temp: RT

Solvents: A: HPLC water + 0.1% Fomnic Acid
B: Acetonitrile + 0.05% Formic Acid -

Gradient Time A% B%
0.00 95 5
1.45 05 5
20 10 80
30 10 90
32 85 5

Reporter Gene Experiments in yeast

Agonist activity at human adenosine A1 receptors was measured in yeast cell
lines expressing the adenosine A1 receptor together with a chimeric G-protein
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which linked receptor stimulation to the expression of the enzyme p-
galactosidase. Cells were plated out in 86-well plates in culture medium to
which was added 2mM 3-AT (3-aminotriazole) to limit basal growth in the
absence of agonist stimulation, and FDG (fluorescein di-B-D-galactopyranoside)
as substrate for p-galactosidase, which converts FDG to fluorescein. For
measurement of potency, agonists were added to the appropriate wells at a
concentration range of approximately 10°° - 10°M and incubated at 30°C for 18
hours. At this point the amount of fluorescein generated was measured in a
spectrophotometer. From these readings, the concentration-dependence of the
stimulation by the agonist can be calculated. One of the agonists tested on each
g6-well plate was the standard non-selective agonist, N-
ethylcarboxamidoadenosine (NECA), and the potency of all test agonists is
expressed relative to that of the NECA standard.

(ECR = equipotent concentration ratio relative to NECA = 1)

Reporter Gene Experiments In CHO cells

Agonist activity at human adenosine A3 receptors was measured In Chinese
hamster ovary (CHO) cells containing the CRE/SPAP/HYG (CRE = cyclic AMP
response element; HYG = hygromycin resistance; SPAP = sacreted placental
alkaline phosphatase) reporter gene elements, which upon stimulation of cAMP
levels produced SPAP. A cell line was used which was siably transfected with
the human adenosine A3 receptor in addition to the above elements. Cells were
plated out In 98-well plates in culture medium and incubated at 37°C for 1 hour.
For measurement of potency, agonists were added to the appropriate wells at a
concentration range of approximately 10" - 10°M. 15Min later, cAMP levels
were stimulated by addition of a maximal concentration of forskolin. All cells
were then incubated for a further 5 hours at 37°C, and cooled to room
temperature, after which a substrate for the phosphatase (para-nitrophenol
phosphate, pNPP), which is converted by SPAP o a coloured reagent) was then
added and the 86-well plates were read in a plate reades. From these readings,
the concentration-dependence of the Inhibition by the agonist for forskolin-
stimulated SPAP production can be calculated. As with the yeast assays, one of
the agonists tested on each 96-well plate was the standard non-selective
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agonist, N-ethylcarboxamidoadencsine (NECA), and the potency of all test
agonists is expressed relative to that of the NECA standard.

5 Table 2: Potencies in the reporter gene assay

Example No. Adenosine A1 Adenocsine A3
receptor receptor
ECR* ECR*
33 26.31 >215
34 39 >807
1 9.95 >1070
2 10 >3580
3 6.48 >823
35 6.48 >074
36 7.15 >1117
32 7.94 >1070
37 4.79 >145
38 5.45 >145
39 7.38 >168
40 16.94 >505
41 592 >505
4 27.96 >407
3 >186
6 24.6 >1058
42 8.17 >220
11.4 >178
7.94 >178
23.81 >185
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43 34.9 >188
10 6.80 >1086
11 5 >210
12 4.47 >80.2
13 18.86 >386
14 14.86 >502
15 18.79 >778
17 2.88 >416
19 8.57 >3208
18 6.81 >3208

*ECR = equipotent concentration ratio relative to NECA = 1 (see description in
Reporter Gene Assay).

Throughout the specification and the claims which follow, unless the context
requires otherwise, the word ‘comprise’, and variations such as ‘comprises’ and
‘comprising’, will be understood to imply the inclusion of a stated integer or step
or group of integers but not to the exclusion of any other integer or step or group

of integers or steps.
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Claims
1. A compound of formula (la):
R1
NH
1
R’* N/ NJ
) =1
5 R’O\‘ :6R‘
(1a)
wherein X represents O or CHz;
10 R! represents:

() ~alk)-(Cso)cycloalkyl or -~(alk),«{(Csa)cycloalkenyl, said cycloalkyl or
cycloalkenyl group being optionally substituted by one or more
substituents selected from OH, halogen, C,salkyl, -Ciealkoxy, Ca..
salkenyloxy-, Caealkynyloxy- and phenyl, wherein (alk) represents C,.
salkyl and n represents 0 or 1, and said (alk) group may be optionally
substituted by a Cs scycloalkyl group;

(i) a phenyl group optionally substituted by one or more substituents selected
from: halogen, CFs, cyano, -Cisalkyl, -Czgalkenyl, -Caealkynyl, Ci.
salkoxy-, -C4_galkylOH, -COzH and -CO2C.s alkyl;

(i a Cszheterocyclic group containing at least one heteroatom selected from
O, N or S, and optionally substituted by ohe or more substituents selected
from: OH, -C1.galkyl, -Ci.galkoxy, -CO2C14alkyt, -COC44alkyl, -CO.aryl or -
COa(alk)n(Cag)cycloalkyl, wherein (alk) represents Ciasalkkyl and n
rapresents 0 or 1;

(iv) a straight or branched Ci.y2alkyl group optionally substituted by one or
more groups selected from phenyl, halogen, hydroxy, and Cs.; cycloalkyl,
wherein one or more carbon atoms of the Cj.;2alkyl group may be

R
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optionally replaced by a group independently selected from S(=O),
(wherenls 0, 1 or 2) and N;

(v) afused bicyclic ring

whaenain A represents Cecycloalkyl or phenyl and B represents phenyl optionally
substituted by Cqsalkyl, and the bicyclic ring is attached to the purine-6-amino
moietly via a ring atom of ring A;

R? represents -Cy.salkyl, halogen, hydrogen or -Cy.3alkoxy group;

R? and R* independently represent H or a -Cy.salkyl group;

or a pharmaceutically acceptable salt and/or solvate thereof.

2. A compound according to claim 1 wherein R? represents hydrogen or
hailogen.

3. A compound according to claim 1 or claim 2 wherein R® and R* each
represent hydrogen.

4. A compound according to any one of claims 1 to 3 wherein X represents
0.

5. A compound selected from:

(2R,3R 48,5R)-2-{8-{(4-chloro-2-fluorophenyl)amino}-8H-purin-8-yf}-5-
ethynyltetrahydrofuran-3,4-diol;

(2R,3R 48, 5R)-2-{2-chioro-8-{(4-chloro-2-flucrophenyl)aminc}-8H-purin-9-yl}-5-
ethynyitetrahydrofuran-3,4-diol;

(2R,3R 4S,5R)-2-{6-{(2-chloro-4-flucrophenyl)amino}-0H-purin-8-yi}-5-
ethynyitetrahydrofuran-3 4-diol;

(2R,3R 48,5R)-5-ethynyl-2-{6-{(4-fluoro-2-methylphenyl)amino}-9H-purin-8-
yi}tetrahydrofuran-3,4-diol;

(2R,3R 45,5R)-2-{6-{(2,4-difluorophenyl)amino}-9H-purin-8-yl}-5-
ethynyitetrahydrofuran-3,4-diol;
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(2R,3R,4S,5R)-5-ethynyl-2-{6-{(3-fluoro-2-methylphenylamino}-0H-purin-9-
yijtetrahydrofuran-3,4-diol;

(2R,3R 4S,5R)-2-{6-[(3-chloro-2-methyiphenyl)amino}-9H-purin-g-yi}-5-
ethynyltetrahydrofuran-3,4-diol;

(2R, 3R 4S,5R)-2-{68-[(4-chloro-2-methylphenyl)amino}-9H-purin-8-yi}-5-
ethynyltetrahydrofuran-3,4-diol;
(2R,3R,4S,5R)-2-{6-{(5-chloro-2-methyiphenyl)amino}-8H-purin-9-yl}-5-
ethynyltetrahydrofuran-3,4-diol;
(2R,3R,4S,5R)-2-{6-[(2-bromo-4-fluorophenyl)amino}-9H-purin-9-yi}-5-
ethynyltetrahydrofuran-3,4-diol;

(2R,3R 48,5R)-2-{2-chloro-6-[(3-fluoro-2-methylphenyl)amino}-9H-purin-0-yf}-5-
ethynyitetrahydrofuran-3,4-diol;

(2R,3R 4S5,5R)-2-{6{(3,4-difluorophenyl)aminc}-8H-purin-8-yl}-5-
ethynyltetrahydrofuran-3,4-diol;
N-ethyl-2-{{9{(2R,3R,4S,5R)-5-ethynyl-3,4-dihydroxytetrahydrofuran-2-yf}-9H-
purin-8-ylJamino)ethanesulfonamide;

ethyl  4-({B{(2R,3R 4S,5R)-5-ethynyl-3,4-dihydroxytetrahydrofuran-2.yl}-9H-

purin-8-ylJamino)piperidine-1-carboxylate;

(2R,3R 45,5R)-5-ethynyl-2-(8-{[(1S,2S)-2-hydraxycyclopentylJamino}-8H-purin-
9-yhtetrahydrofuran-3,4-diol;

(2R, 3R 4S,5R)-2{6-indan-2-ylamino)-9H-purin-9-y[}-5-ethynyitetrahydrofuran-
3,4-diol;

(2R,3R 48S,5R)-2-{6-{cyclobutylamino)-8H-purin-98-y[}-5-ethynyitetrahydrofuran-
3,4-diol;

(2R,3R,4S,5R)-5-ethynyl-2-{6-[(2-phenylethyl)amino}-9H-purin-9-
yiftetrahydrofuran-3,4-diol;

(2R, 3R ,4S,5R)-2-[6-(cyclohexylamino)-8H-purin-9-yf}-5-ethynylitetrahydrofuran-
3,4-diol;

(2R,3R 485,5R)-5-ethynyl-2-(6-{[(15*,25*,35"* 4R")-3-methylbicyclof2.2. 1]hept-2-
ylJamino)-8H-purin-8-yl)tetrahydrofuran-3,4-diol;
(2R,3R,4S,5R)-5-ethynyl-2{8{(1R"*,*28)-2-methoxy-2-
phenyicyclopentyljamino}-8H-purin-9-ylitetrahydrofuran-3,4-diol;
(2R,3R,48,5R)-2-[6-(cyclopropylamino)-9H-purin-9-y[}-5-ethynylitetrahydrofuran-
3,4-diol;

x
(o]
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(2R,3R 4S,5R)-2-{8{(cyclopropyimethyl)amino}-9H-purin-9-yi}-5-
ethynyltetrahydrofuran-3,4-diol;

(2R,3R 4S,5R)-2{6-(cyclopentylamino)-9H-purin-9-yi}-5-ethynyltetrahydrofuran-
3,4diol;

(2R,3R 48,5R)-5-ethynyl-2-(6-{[(2R,3R)-2-methyitetrahydrofuran-3-yllamino}-8H-
purin-9-yi)tetrahydrofuran-3,4-diol;

(2R,3R 4S,5R)-5-ethynyl-2{(8-{[(2S,3S)-2-methyitetrahydrofuran-3-yflamino}-8H-
purin-8-yl)tetrahydrofuran-3,4-diol;
(2R,3R,4S,5R)-5-athynyl-2-{6-{(trans-4-methoxycyclohexyl)amino]-8H-purin-9-
ylitetrahydrofuran-3,4-diol; [~
2R,3R 48,5R)-5-ethynyl-2-{6-{(trans-4-ethoxycyclohexyl)amino}-8H-purin-8- ) (
yl}tetrahydrofuran-3,4-diol;

2R, 3R 48,5R)-5-ethynyl-2-{6-[(trans-4-propenyloxycycliohexyljamino}- 8H-purin-
9-yljtetrahydrofuran-3,4-diol;

(2R, 3R 4S,5R)-5-ethynyl-2-[6-(tetrahydro-2H-pyran-4-ylamino)-8H-purin-9-
yiltetrahydrofuran-3,4-diol;
(2R,3R,4S8,5R)-2{6-{(1R*,5R*,85*)-bicycio[3.2.0}hept-8-ylamino}-8H-purin-8-yi}-
5-ethynyltetrahydrofuran-3,4-diol,
(2R,.3R,48,5R)-2-{6{(2,2-dimethyicyclopropyl)amino}-8H-purin-8-yi}-5-
ethynyltetrahydrofuran-3,4-diol;

(2R,3R 48,5R)-5-ethynyl-2-{68-(trans-4-hydroxycyciohexyl)amino}-8H-purin-8-
yi}tetrahydrofuran-3,4-diol;

(2R,3R 4S8, 5R)-2-{8-{(2-methyiphenyl)amino}-9H-purin-8-yi}-5- \
ethynyttetrahydrofuran-3,4-diol;
(2R,3R,4S,5R)-2-{6-{(4-methylphenyl)amino}-8H-purin-9-yl}-5-
ethynyitetrahydrofuran-3,4-diol;

(2R, 3R 4S,5R)-2-{8-{(3-chloro-2-fiuorophenyl)amino}-8H-purin-8-yl}-5-
ethynyttetrahydrofuran-3,4-diol;
(2R,3R,4S,5R)-2-{6-{(2-fluoro-5-methylphenyl)amino}-9H-purin-9-yl}-5-
ethynyftetrahydrofuran-3,4-diol;

butyl 4({8-{(2R,3R 4S,5R)-5-ethynyl-3,4-dihydroxytetrahydrofuran-2-yi}- 0H-
purin-6-yljamino)piperidine-1-carboxylate;

cyclopropyimethyl 4-{{8-{(2R,3R,4S,5R)-5-ethyny}-3,4-dihydroxytetrahydrofuran-
2-yi}-9H-purin-6-yfjJamina)piperidine-1-carboxylate;
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(2R, 3R 4S,5R)-5-ethynyl-2-{(6-[(1S,25)-2-methoxycyclopentyljJamino}-8H-purin-
9-yitetrahydrofuran-3,4-diol;
(2R,3R,4S,5R)-5-ethynyl-2-{6-{(4,4-difluoro)cyclohexyllamino}-8H-purin-8-
yitetrahydrofuran-3,4-diol,
(2R,3R,48,5R)-5-ethynyl-2-{8-[(cycichex-3-enylamino]}-8H-purin-8-
yl)tetrahydrofuran-3,4-diol;
(2R,3R,4S,5R)-5-ethynyl-2-{6-(dicyclopropyimethyl)amino}-8H-purin-9-
yi}tetrahydrofuran-3,4-diol;
(2R,3R,4S,5R)-5-ethynyl-2-[6-{cyclooctyl)amino}-9H-purin-9-yi)tetrahydrofuran-
3,4-diol;
(2R,3R.4S,5R)-5-ethyny|—2-[6-(cycloheptyl)amiqo]-9l-l—puﬁn-G-yDtah'ahydmmran-
3,4-diol;
(2R,3R,4S,5R)-5-ethynyl-2-{6-](1R".4S*)}-4-methoxy-cyclohept-2-enylamino)-8H-
purin-9-yi}-tetrahydrofuran-3,4-diol; and

(2R 3R 45,5R)-5-sthynyl-2-{6-{(1S*.4R*)-4-methoxy-cyclohept-2-enylamino)-8H-
purin-9-yi}-tetrahydrofuran-3,4-diol.

6. A pharmaceutical composition comprising a compound of formula (la) or a
phamaceutically acceptable salt and/or solvate thereof together with a
phamaceutical carrier and/or excipient.

7. Use of a compound of formula (la) or a phammaceutically acceptable salt
and/or solvate thereof 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.

8. Use of a compound of formula (la) or a pharmaceutically acceptable salt
and/or solvate thereof for the manufacture of a medicament for the treatment of
a patient suffering from or susceptible to Ilschaemic heart disease, peripheral
vascular disease or stroke or which subject is suffering pain, a CNS disorder,
sleep apnoea or emesis.

9. 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
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rate comprising administering a therapeutically effective amount of a compound
of formula (la) or a pharmaceutically acceptable salt and/or solvate thereof.

10. A method of treating a patient suffering from or susceptible to lschaemic
heart disease, peripheral vascular disease or stroke or which subject is suffering
pain, a CNS disorder, sleep apnoea or emesls, comprising administering a
therapeutically effective amount of a compound of formula (la) or a
pharmacsutically acceptable salt and/or solvate thereof.
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COMPUESTOS QUiIMICOS

Campo de la Invencién.

La presente invencidén se refiere a composiciones
farmaceéuticas que <contienen <ciertos derivados de
adenosina, que tienen un grupo acetileno en la posicion
4', que son agonistas Al de la adenosina, y a su uso en
terapias. En particular, se refiere al uso de estos
derivados de adenosina en el tratamiento de condiciones
en donde hay wuna ventaja en la disminucién de 1la
concentracidén de acidos grasos libres en el plasma, o la
reduccién del ritmo cardiacc o en el cual el sujeto
padece de o es susceptible a, una enfermedad isquémica
del corazén, enfermedad vascular periférica o apoplejia o
en donde el sujeto padece de dolor, un trastorno del SNC,
apnea del suefio 0 emesis.

Antecedentes de la Invencidn.

Se han descrito en el arte una variedad de
compuestos que son agonistas en el receptor Al de la
adenosina. Estos incluyen los compuestos descritos en las
solicitudes de patentes publicadas W099/24449,
W099/24450, W099/24451, W097/43300, W098v16539,
W098/04126, W098/01459, EP0322242, GB2226027, EP222330,
W098/08855, W094/0707, W099/67262 Y W000/23447.

Por ejemplo, la WO 99/67262 (Glaxo Group Limited),

describe compuestos de férmula (I) que son agonistas en
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el receptor Al de la adenosina, ¥y su uso en el
tratamiento de un paciente que padece de ﬁna condicién en
donde hay una ventaja en 1la disminucién de 1la
concentracién de Aacidos grasos libres en el plasma, o la
reduccién del ritmo cardiaco o cuyo sujeto padece de, o
es susceptible a, enfermedad isquémica del corazdén,
enfermedad vascular periférica o apoplejia, o que el
sujeto padece de dolor, un trastorno del SNC o apnea del

suefio.

)I' 0
-

R'0°  OR®
en donde Y y Z representan O, N, CH, N{alquilo Ci-s5);
W representa CH, O, N, S, N(alquilo C;-g):
y en donde al menos uno de W y 2Z representa un
hetercatomo (y cuande ¥, Z y/o W es N, la presencia o
ausencia de un H adicional seria aparente para una
persona hébil en el arte):;
con la condicién de que cuando W representa CH, Z

representa N e Y representa O, R’ no puede ser H.
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Los compuestos descritos en W099/67262 (Glaxo Group
Limited) se hacen por ejenmplo, por medio de
intermediarios que tienen un grupo acetileno en 1la
posicién 4'.

Los inventores actuales han encontrado,
sorprendentemente, que los derivados de la adenosina con
un grupo acetileno en la posicién 4’ muestran una
actividad agonista Al de adenosina.

Sumario de la Invencién.

La presente invenciédn proporciona compuestos de

férmula (Ia):

R‘I
|
NH
N7
R*/u\ﬁf' N"lIIM
HE =S~

RO Br*

(la)

en donde X representa O 6 CH;;

R! representa: -

(i) cicloalquilo-(Cs-9)-(alqg)n © cicloalquenilo-(Cjs.s)-
{(alg)n, tal grupo cicloalquilo o cicloalquenilo estéa
opcionalmente substituido por uno o] maAs

substituyentes seleccionados de OH, halégeno,

Y1
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(1i)

alquilo Ci-ss alcoxi Ci-ss alqueniloxi C2-6,
alquiniloxi C;.¢ y fenilo, en donde {alq) representa
alquilo C;-3 ¥y n representa 0 6 1, y el grupo (alq)
puede substituirse opcionalmente per un grupe
cicloalquilo Cj3.¢;

un grupo fenilo opcionalmente substituido por uno o
mas substituyentes seleccionados de: halégeno, CF;,
ciano, alquilo C,-¢, alquenilo Cz.s, alquinilo Ca.s,

alcoxi Ci-s;, alquilOH Ci-s, -CO2H y alquilo C;-¢ CO2;

(iii)un grupo heterociclico C;-7 que contiene al menos un

(iv)

(v}

heterodtomo seleccionado de O, N o S, y substituido
opcionalmente por uno o] mas substituyentes
seleccionados de: OH, alquilo Ci;-s, alcoxi Ci-s,s
alquilo Ci-4 €Oz, alquilo C;4 CO, arile CO. o
cicloalquil (Cs3.¢)COz(aldg)a, en donde (alqg) representa
alquilo Ci-3, v n representa 0 6 1;

un grupo alquilo C;-;; recto o ramificado substituido
opcionalmente por uno o mas grupos seleccionados de
fenilo, haldégeno, hidroxi, vy cicloalquilo Ci-3, en
donde uno o méds atomos de carbono del grupo alquilo
Ci-12 pueden reemplazarse opcionalmente por um grupo
seleccionado independientemente de S${(=0), (donde n
es 0, 1 6 2) yN;

un anilleo biciclico fundido

W2
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en donde A representa cicloalquilo Cs © fenilo y B

representa fenilo opcionalmente substituido por alquilo

Ci-3, y el anillo biciclico se enlaza a la porcidn de la

purina-6é-amino por medio de un dtomo de anillo del anillo

A;

R? representa alquilo C;.i, halégeno, hidrégenc o un grupo

alcoxi Cj-az

R? Y R representan independientemente H ©0 un grupo

alquilo Cj_g;

0 derivados farmacéuticamente aceptables de los mismos.
Aspectos adicionales de la invencidén son:

- Una composicién farmacéutica que comprende un
compuesto de férmula (TIa) (o} un derivado
farmacéuticamente aceptable de la misma junto con un
portador y/o excipiente farmacéutico.

- El uso de un compuesto de formula (Ia) o un derivado
farmacéuticamente aceptable del mismo para la
fabricacién de un medicamento, para el tratamiento
de un paciente que padece de una condicién -en donde
hay una ventaja en la disminucién de ila
concentracién de Acidos grasos libres en el plasma,

o la reduccién del corazén.
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El uso de un compuesto de férmula (Ia), o un
derivado farmacéuticamente aceptable del mismo, para
la fabricacién de un medicamento, para el
tratamiento de un paciente que padece de, o es
susceptible a, enfermedad isquémica del corazén,
enfermedad vascular periférica o apoplejia o cuyo
sujetc padece de dolor, una enfermedad del SNC,
apnea del sueflo 0 emesis.

Un método para el tratamiento de un paciente que
padece de una condicién en donde hay una ventaja en
la disminucidén de la concentracién de los acidos
grasos libres en el plasma, o la reduccién del ritmo
cardiaco, que comprende administrar una cantidad
terapéuticamente efectiva de un compuesto de férmula
{Ia) o un derivado farmacéuticamente aceptable del
mismo.

Un método para el tratamiento de un paciente que
padece de, o es susceptible a, enfermedad isquémica
del corazén, enfermedad vascular periférica o
apoplejia o en donde el sujeto padece de dolor, un
trastorno del SNC, apnea del sueflo o0 emes¥s, que
conprende la administracién de wuna cantidad
terapéuticamente efectiva de un compuesto de férmula
(Ia) o un derivado farmacéuticamente aceptable del

mismo.

Y
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Descripcién Detallada de la Invencién.

Los compuestos utiles en la invencién son agonistas
en el receptor Al de la adenosina. Preferiblemente son
agonistas selectivos en el receptor Al de la adenosina.
Por selectivo se quiere decir que la afinidad por el
receptor Al es de al menos 2 veces, preferiblemente 5
veces y mas preferiblemente 10 veces superior a otros
subtipos del receptor de la adenosina, particularmente
A3. La selectividad del agonista de compuestos contra
otros receptores humanos de la adenosina, se puede
determinar usando células de ovario de hamster chino
(CHO) transfectadas con el gen para el receptor relevante
de la adenosina humana, siguiendo un método basadc en
aquel de Castanon, KV. y Spevak, W. (1994) Biochem.
Biophys. Res. Commun. 198, 626-631. Las células CHO se
transfectan también con elementos de respuesta del AMP
ciclico que promueven el gen para la fosfatasa alcalina
placental secretada (SPAP) (Wood, KV. (1995) Curr.
Opinion. Biotechnology, 6, b50-58). El1 efecto de 1los
compuestos de prueba se determina por sus efectos en los
niveles basales del cAMP (A2a) o en el cAMP enriwuecido
con forscolina (Al y A3) como se refleja por los cambios
en los niveles de SPAP. Los valores ECsc para los
compuestos se determina como una relacidén a aquella de un

agonista no selectivo N-etil carboxamidoadenosina (NECA).

(s
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“Adenosine receptors: New opportunities for future drugs”
(S.A. Poulsen y colaboradores, Bioorg. ﬁed. Chem., 1998,
6, ©619-641), resume condiciones de enfermedades que se
pueden tratar con los ageonistas Al de la adenosina.

Los compuestos de férmula (Ia) contienen centros
quirales (asimétricos). Los estereoisdOmeros individuales
(enantiémeros y diastereoistmeros) y mezclas de estos, se
encuentran dentro del alcance de la presente invencién.

Como se usa aqui, los términos “alquilo” y “alcoxi”,
significan grupos hidrocarburos saturados de cadena recta
y ramificada. Ejemplos de los grupos alquilo incluyen
grupos metilo, etilo, propilo y butilo. Ejemplos de los
grupos alcoxi incluyen grupos metoxi y etoxi. Otros
ejemplos incluyen propoxi y butoxi. Los grupos algquilo
pueden estar substituidos, o no substituidos con uno
hasta cuatro substituyentes, preferiblemente de uno a
tres substituyentes como se define hasta aqui.

De uno a tres, preferiblemente de uno o dos, atomos
de carbono de una cadena de alquilo se pueden reemplazar
por un grupo seleccionado independientemente de S(=0)n
(donde n es 0, 1 6 2) y N. Cuando el hetemodtomo N
reemplaza un Atomo de carbono en el grupc alquilo Cj.j2,
el 4tomo N se substituirda, donde sea apropiado, por uno o
dos substituyentes seleccionados de hidrbégeno y alquilo

cl-a -
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Como se usa aqui, los términos “alquenilo”,
“alqueniloxi”, “alquinilo” y “alquiniloxi” significan
grupos hidrocarburo no saturados de cadena recta vy
ramificada. Los ejemplos de los grupos alquenilc incluyen
etileno y propileno. Los ejemplos de grupos alquinilo
incluyen etinilo y propinilo. Los ejemplos de grupos
alqueniloxi incluyen propeniloxi y eteniloxi. Los
ejemplos de los grupos alquiniloxi incluyen propiniloxi y
etililoxi.

Como se usa aqui, el término “halégeno” significa
fldor, cloro, bromo o yodo.

Como se usa aqui, el término arilo, significa grupos
carbociclicos aromdticos, monociclicos o bicicliclos
tales como fenilo y naftilo, especialmente fenilo.

Como se usa aqui, el término “cicloalquilo”
significa un grupo alifatico que tiene de 3 hasta 9
&tomos de carbono en el sistema de anillos, a menos que
se defina de otra manera. El grupo ciclcocalquilo puede ser
monociclico o biciclico. Un grupo biciclico se puede
fundir o puentear. Ejemplos de los grupos cicloalquilo
monociclicos incluyen ciclopropilo, ciclobut®lo y
ciclopentilo. Otros ejemplos de los grupos monociclicos
de cicloalquilo son ciclohexilo, cicloheptilo Y
ciclooctilo. Ejemplos de los grupos cicloalquilo

biciclicos incluyen biciclo[2.2.1]hept-2-ilo.

Y3
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Preferiblemente, el grupo cicloalquilo es monociclico.
Los grupos cicloalquilo pueden estar no substituidos, o
substituidos <c¢on uno hasta cuatro substituyentes,
preferiblemente uno o dos substituyentes como se define
hasta aqui.

Como se usa aqui, el término “cicloalquenilo”
significa un grupo alifatico parcialmente insaturado, que
tiene de 3 a 9 Atomos de carbono en el sistema de
anillos. El grupo cicloalquenilo puede ser monociclico &
biciclico. Preferiblemente, el grupo cicloalquilo es
monociclico. Ejemplos de los grupos cicloalquenilo
monociclicos incluyen ciclopentenilo y ciclohexenilo. Los
grupos ciclcalquenilo pueden estar no substituidos, 6
substituidos con uno hasta cuatro substituyentes,
preferiblemente de uno o dos substituyentes.

Como se usa aqui, el término “heterociclico”
significa un grupo ciclico de 4 hasta 7 atomos de carbono
en donde uno o mias de los atomos de carbono se reemplaza
o) reemplazan por heteroadtomos seleccionados
independientemente de nitrégeno, oxigeno o azufre. El
heterociclo puede ser aromdtico ¢ no aromatico, esto es,
puede estar saturado {esto es, alifdtico), parcialmente o
completamente insaturado. Este grupo puede estar
opcionalmente substituido como se define hasta aqui. El

hetercatomo es preferiblemente O é N. El1 heterociclo es

43
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preferiblemente no aromatico. Ejemplos de grupos
heterociclilo incluyen piperidinilo, tetrahidrofuranilo y
tetrahidropiranilo. Los grupos ciclcalquilo pueden estar
no substituidos o6 substituidos con uno hasta cuatro
substituyentes, preferiblemente unc o dos substituyentes.
Los grupos heterociclilo pueden estar no substituidos, o©
substituidos con uno hasta cuatro substituyentes,
preferiblemente uno o dos substituyentes.

Como se usa aqui, el término “derivado
farmacéuticamente aceptable”, significa cualquier sal
farmacéuticamente aceptable, sclvato, éster o amida, o
sal o solvato de tal éster o amida del agonista Al de la
adenosina, o cualquier otro compuesto que con la
administracién al receptor es capaz de proporcionar
(directamente 6 indirectamente) el agonista Al de 1la
adenosina o un metabolito activo o residuo del mismo, por
ejemplo un profarmaco. Los derivados preferidos
farmacéuticamente aceptables de conformidad con la
invencién, son cualesquiera sales, solvatos y profarmacos
farmacéuticamente aceptables, mas preferiblemente sales y
solvatos farmacéuticamente aceptables. -

Como se usa aqui, el término “farmacéuticamente
aceptable”, significa un compuesto que es apropliado para

uso farmacéutico.

49
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Las sales farmacéuticamente aceptables de 1los
compuestos de férmula (Ia} incluyen aquellas derivadas de
acidos organicos e inorganicos farmacéuticamente
aceptables, Ejemplos de los Aacidos apropiados incluyen
acidos clorhidrico, bromhidrico, sulfiirico, nitrico,
percloérico, fumdrico, maléico, fosfdrico, glicélico,
lactico, salicilico, succinico, toluen-p-sulfdnico,
tartarico, acético, citrico, metansulfénico, férmico,
benzoico, maldnico, naftalen-2-sulfénico, Y
bencensulfénico. Otros acidos tales como oxalico, aunque
no son en si mismos farmacéuticamente aceptables, pueden
ser utiles como intermediarios en la obtencién de
compuestos de la invencién y sus sales de adicidn Acidas
farmacéuticamente aceptables.

Aquellos hébiles en el arte de la quimica organica,
apreciardn que muchos compuestos organicos pueden formar
complejos con solventes en los cuales reaccionan, o a
partir de los cuales se precipitan o cristalizan. Estos
complejos se conocen como “solvatos”. Por ejemplo, un
complejo con agqua se conece como un “hidrato”. Los
solvatos de compuestos de la fédrmula (Ia) estém dentro
del alcance de la invencién.

Como se usa aqui, el término “profarmaco” significa
un compuesto que se convierte dentro del cuerpo, por

ejemplo, por hidrélisis en la sangre, en su forma activa
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que tiene efectos médicos. Los profarmacos

farmacéuticamente aceptables se describen en T. Higquchi y

V. Stella, Prodrugs as Novel Delivery systems, vol. 14

del A.C.S. Symposium Series; y en Edward B. Roche, ed.,

Bioreversible Carriers in Drug Design, American

Pharmaceutical Association and Pergamon Press, 1987,

ambas de las cuales se incorporan en la presente como

referencia.
En un aspecto alternativo, R! representa:

(i) cicloalquilo-(Cs-g)-(alq)n, incluyendo cicloalquilo
puenteado, opcionalmente substituido por uno o mas
substituyentes seleccionados de OH, halégeno, alcoxi
Ci-3, Yy fenilo, en donde (alqg) representa alquilo Cj-¢
Yy n representa 0 6 1;

{(ii) un grupo fenilo opcionalmente substituido por uno o
mis substituyentes seleccionados de: halégeno, CFi,
ciano, alquilo C;-s, alqueniloc Cj.¢, alquinilo Cz-s,
alcoxi Ci.¢, alquilQH Cj-¢, -CO2H y alquilo C;.5 COz;

(iii)un grupo heterociclico C,.7 que contiene al menos un
heterodtomo seleccionado de O, N o S, y substituido
opcionalmente por uno o mas substituyentes
seleccionados de: OH, alquilo C;-6 alcoxi C;-¢;
alquilo (C;-4)COz, alquilo {C;-4)CO, o arilo CO;;

(iv) alquilo C,-12 recto o ramificado substituido por uno

0 mads grupos seleccionados de: S(=0), (donde n es 0,

S
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1 6 2) substituido dentro de la cadena alquilo, N
substituido dentro de 1la cadena alquilo, fenilo,
halégeno, hidroxi o ciclcalquilo Cs-1;

(v) un anillo biciclico fundido

|

en donde A representa cicloalquilo C4¢ © fenilo y B
representa fenilo opcionalmente substituido por alquilo
Ci-3, Y el anillo biciclico se enlaza al &tomo de
10 nitrégeno de férmula (I) por medio de un atomo de anillo
del anillo A.
En un aspecto adicional, R!' representa:
(i) cicloalquilo-{(Cs-s)-(alg)n, el grupo cicloalquilo
estando opcionalmente substituido por uno o© mas
15 substituyentes seleccionados de: OH, halégeno,
alquilo Ci-g, alcoxi Ci-¢», y fenilo, en donde ({(alq)
representa alquilo C;-3 Yy n representa 0 6 1;
(ii} un grupo heterociclico alifatico C4.7 que contiene al
menos un hetercatomo seleccionado de O, N o 5,
20 opcionalmente substituido por uno o] mas
substituyentes seleccionados de: alquile Cj-g,
alquilo {C;-4)CO, alquilo(Ci-:)COz, y fenilo CO:;;
(iii)un grupo algquilo C;-;2 recto o ramificado substituido
por uno o mas grupos seleccionados de: fenilo,

25 S{=0), (donde n es 0, 1 &6 2) y N, en donde cada uno

S
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de S{(=0)n © N reemplaza un carbono del grupo

alquilo.

En un aspecto adicional R!' representa un grupo
fenilo opcionalmente substituido por uno O mais
substituyentes seleccionados de: haldégenoc, CF;, ciano,
alquilo C;.s, alquenilo Cz.s, alquinilo (Cz.s), alcoxi (C;-
6), alquilo{C,;-¢)OH, =-COH y -CO0:(Ci-¢)alquilo.

Todavia en otro aspecto adicional, R' representa
fenilo opcionalmente substituido por uno 0 mas
substituyentes seleccionados de: halégeno y alquilo C;-¢;
R? representa hidrégeno & haldgeno, y R® y R representan
independientemente H & alquilo Cj-s.

Convenientenente, R} puede representar (alqg)n~
cicloalquilo (Ci-3) en donde n es 0 &6 1 y el ciclecalquilo
esta no substituido o substituido por al menos un
substituyente seleccionado de alquilo C;-s, alcoxi Ci-g,
fenilo y OH. Los substituyentes alternativos incluyen al
menos un substituyente seleccionado de halégeno y
alqueniloxi C;-¢. Preferiblemente, el grupoc cicloalquilc
estd no substituido o monosubstituido por alquiloxi Ci-3,
alqueniloxi Cz-.3, cicloalquilo Cis, algquilo Ci;-3, #enilo o
OH, o estd mono o disubstituido por halégeno, por ejemplo
flbor. Alternativamente, el grupc cicloalquilo esta no
substituide o substituido por OH o alquilo C;-3.

Preferiblemente n es cero. Preferiblemente, el anillo de

33
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cicloalquilo tiene de 3 hasta 8 Atomos de carbono, méas
preferiblemente 5 6 6 ﬁtomos de carbono. Los grupos
cicloalquilo incluyen hidroxiciclopentilo (o]
metoxiciclohexilo. Otros grupos cicloalquilo incluyen
propeniloxiciclohexilo, difluorociclohexilo,
etoxiciclohexilo, diciclopropilmetilo, ciclooctileo, vy
cicloheptilo. Cuando n es 1, el grupo (alg) puede estar
substituido, por ejemplo por ciclopropilo.

R' puede representar (alq).~cicloalquenilo (Ci.s), en
donde n es 0 6 1 y el cicloalquenilo estd substituido por
al menos un substituyente seleccionado de alquilo Ci.g,
alquiloxi C;.g, fenilo y OH, © esta no substituido. Los
substituyentes alternativos incluyen al menos un
substituyente seleccionado de haldgeno, alqueniloxi Ci-g,
y cicloalquilo C3-¢. Preferiblemente n es cero. Mas
preferiblemente, el grupo cicloalquenilo esta no
substituido. Preferiblemente, el anillo de cicloalquenilo
tiene 5 6 6 &atomos de carbono, mas preferiblemente el
anillo es ciclohexenilo.

Alternativamente, R! puede representar un grupo
heterociclico, substituido o no.substituido, alifatico,
el substituyente se selecciona de alquilo C;.s, -CO2
alquilo (Ci-4} 6 COzxfenilo. El1 substituyente puede también
ser -COz(alq)jcicloalquilo (Ci¢). Preferiblemente, el

anillo  heterociclico es de 6 miembros, Yy mas
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preferiblemente contiene solamente un heteroatomo O 6 N.
Convenientemente, el grupo alifético heterociclico esta
no substituido o, cuando se substituye, el substituyente
es -CO02(Ci-4)alquilo & CO0.{alq)n,(Cs-¢)cicloalquilo, el
heterocatomo es N Yy el substituyente se enlaza
directamente a1l Aatomo de nitrégeno del anille.
Preferiblemente, cuando el heterociclo esta substituido,
el substituyente es —COz(C;-4)alquilo, el heteroatomo es N
y el substituyente se coloca directamente al &tomo de
nitrégeno del anillo. M&s preferiblemente cuando el
anillo heterociclico no estd substituido el heterodtomo
es 0. MAs preferiblemente, cuando el anillo heterociclico
estda substituido el heterocatomo es N.

Alternativamente, R' puede representar un alquilo
recto o ramificado de 1-6 atomos de carbono incluyendo
uno é mas grupos S(=0), {en donde n es 0, 1 &6 2), cada
uno reemplazando un atomo de carbono del grupo alquilo,
opcionalmente substituido con N, reemplazando un &tomo
de carbono en una posicidéon adyacente al grupo S(=0}n.
Preferiblemente n es 1 6 2, mas preferiblemente n es 2.

Alternativamente, R' pueden representar= fenilo
opcicnalmente substituido, unc o© dos substituyentes
seleccionados de halégeno o] alquilo Ci-6. Mas
preferiblemente, R! representa preferiblemente fenilo

opcionalmente substituido, uno o dos substituyentes

ANy
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seleccionados de haldgeno o metilo. Preferiblemente, el

halbgeno es flior, cloro 6 bromo, mas preferiblemente

fldor o cloro. Preferiblemente el fenilo  esta
disubstituido. Preferiblemente el fenilo esta
disubstituido en las posiciones 2,3 6 2,4 6 2,5. En un
aspecto alternativo, el fenilc estd monosubstituido por
alquilo C;.¢, por ejemplo metilo.

En un aspecto preferido de 1la invencién, R!
representa:

(i) cicloalquilo-{Cis}-(alq)n, el grupo cicloalquilo
estando opcionalmente substituido por uno o mas
substituyentes selecclonados de: OH, halégeno,
alquilo C;.¢, alcoxi C,.s, alqueniloxi Cz-¢ ¥ fenilo,
en donde (alq) representa alquilo C;.» Y n representa
0 6 1, y el grupo (Alq) puede opcionalmente
substituirse por un grupo cicloalquilo Cie; o R
representa cicloalquenilo-{(Ci-s}-(alq)n;

{ii) un grupo heterociclico Cs.7 que contiene al menos un
heteroatomo seleccionado de O, 6 N, opcionalmente
substitulido por alquilo C;, alquilo C;.4C02, ©
cicloalquilo (C3-¢) COz2(alq)n; © -

(iii) fenilo opcicnalmente substituido por halbgeno o
alquilo C;_.

En un aspecto alternativo de 1la invencién, R!

representa:

36
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cicloalquilo-{C3-s)-(alqg)n, incluyendo el
cicloalquilo en puente, el q;:upo cicloalquilec
estando opcionalmente substituido por uno o méas
substituyenfes seleccionados de: OH, alquilo C;.s,
alcoxi Ci-s+ y fenilo, en donde (alq) representa
alquilo C;-s Y n representa 0 6 1;

un grupo heterociclico C4-» que contiene al menos un
heterodtomo seleccionado de O, & N, opcionalmente

substituido por alquilo Ci-s, alquilo C;-4CO2; ©

(iii)fenilo opcionalmente substituido por halbébgeno o

alquilo Cj-e.

(1)

(i1)

En otro aspecto de la invencién, R' representa:
cicloalquilo- (Ca-g) - (alq)n, incluyendo el
cicloalquilo en puente, el grupo cicloalquilo
estando opcionalmente substituido por uno o més
substituyentes seleccionados de OH, alquilo Ci-,
alcoxi Cis, y fenilo; en donde (alq) representa
alquilo C;-3 y n representa 0 6 1; o

un grupo heterociclico alifatico C-7 que contiene al
menos un heterocdtomo seleccionado de O, &6 N,
opcionalmente substituido por alquileo Ci-¢, 0 alquilo
C1-4COz.

R? representa preferiblemente hidrégeno ¢ halégeno.

Mis preferiblemente, R? representa hidrégeno o cloro. Mas

preferiblemente, R? representa hidrégeno.



10

15

20

20

R} y R® preferiblemente representan ambos hidrégeno.

X representa preferiblemente O.

Cuando R? es alquilo Ci-12, el grupo esta
preferiblemente substituido.

Se entenderd que la presente invencidén cubre todas
las combinaciones de grupos particulares y preferidos
mencionados arriba.

Los compuestos preferidos de la invencién incluyen:
(2R, 3R, 4S,5R)-2-{6~[ (4-cloro~-2-fluorofenil)amino] -9H~-
purin-9-il}-5-etiniltetrahidrofuran-3,4-diol;

(2R, 3R, 45, 5R)}~2-{2~-cloro-6[ (4-cloro-2-fluorofenil)amino] -
9H-purin-9-il}-5-etiniltetrahidrofuran-3, §-diol:;

(2R, 3R, 45, 5R) -2-{ 6~ [ (2-cloro-4-fluorofenil)amino]-9H-
purin-9-il}-5-etiniltetrahidrofuran-3, 4-diol;

{2R, 3R, 45, SR) ~5-etinil-2-{6-[ (4-fluoro-2-
metilfenil)amino]-9H-purin-9-il}tetrahidrofuran-3, 4-diol;
(2R, 3R, 45,5R)-2-[6-[(2,4-difluorofenil)amino]~9H-purin-9-
il}-5-etiniltetrahidrofuran-3,4-diol;

(2R, 3R, 4S\5R) -5-etinil-2-{6-[ {3-fluoro-2-
metilfenil)amino]-9H-purin-9~il}tetrahidrofuran-3, 4-diol;
(2R, 3R, 4S,5R}~-2-{6-[ (3-cloro-2-metilfenil)amino]-8H-
purin-9-il}-5~-etiniltetrahidrofuran-3, 4-diol;

(2R, 3R, 4S,5R)-2-{6~[ {4-cloro-2-metilfenil)amino]-9KH-

purin-9-il}-5S-etiniltetrahidrofuran-3,4-diol;
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(2R, 3R, 45, 5R) -2{6-[ (5-cloro-2-metilfenil)amino)-9H~purin-
9-il)-5-etiniltetrahidrofuran-3, 4-diol;

(2R, 3R, 45, 5R) -2-{ 6~ [ (2-bromo-4-fluorofenil)amino]-9H-
purin-9-il}-5-etiniltetrahidrofuran-3, 4-diol;

(2R, 3R, 4S, 5R) ~2-{2~-cloro-6-[ (3-fluoro-2-
metilfenil)amino]-9H-purin-9-il) }-5-
etiniltetrahidrofuran-3, 4-diol;

(2R, 3R, 45, 5R) -2~ [6-[ (3, 4-difluorofenil)amino]) -9H-purin-9-
il}-5-etiniltetrahidrofuran-3, 4-diol;
N-etil-2-({9-{ (2R, 3R, 4S,5R)-5-etinil-3, 4~
dihidroxitetrahidrofuran-2-il]-9H-purin-6-
il}amino)etansulfonamida;

etil 4-({9- (2R, 3R, 45, 5R) -5-etinil~3, 4~
dihidroxitetrahidrofuran-2-il}-9H-purin-6-
il}amino)piperidin-l-carboxilato;

(2R, 3R, 4S, 5R) -5-etinil-2-(6-([(15,2S)-2-
hidroxiciclopentil)amino}-9H-purin-
9-il)tetrahidrofuran-3,4-diol;

(2R, 3R, 4S, 5R) -2-[6~-indan-2-ilamino)-9H-purin-9-il]-5-
etiniltetrahidrofuran-3,4-diol;

(2R, 3R, 4S5, 5R) -2~ [6- (ciclobutilamino) ~-9H-purin-9-il}-5-
etiniltetrahidrofuran-3, 4-diol;

(2R, 3R, 4S, 5R) -5-etinil=-2-{6-[ (2-feniletil)amino]-9H~-

purin-9-il}tetrahidrofuran-3,4-diol;
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(2R, 3R, 45, 5R) -2-[6-(ciclohexilamino)-9H-purin-9-il]-5-
etiniltetrahidrofuran-3, 4-diol;

(2R, 3R, 45, 5R) -5-etinil-2-(6-{{ (1S*,25*,35*%, 4R*)-3-
metilbiciclo[2,2,1]hept-2-il]amino}-9H-purin-9-
il)tetrahidrofuran-3, 4-diol;

(2R, 3R, 4S8, 5R) -5-etinil-2~-(6-{ [ (1R*, *25) -2~metoxi-2-
fenilciclopentil]amino}-9H~purin-9~il) tetrahidrofuran-
3,4-diol;

(2R, 3R, 4S5, 5R)-2-[6- (ciclopropilamino) -9H-purin-9-il]-5-
etiniltetrahidrofuran-3, 4-diol;

{2R, 3R, 48, 5R) -2-{6-[ (ciclopropilmetil) amino]-9H-purin-9-
il}-5-etiniltetrahidrofuran-3,4-diol;

(2R, 3R, 4S,5R)-2-[6~ (ciclopentilamino)-9H-purin-9-il]-5-
etiniltetrahidrofuran-3, 4-dicl;

(2R, 3R, 45, 5R) -S5-etinil-2-(6{[ (2R, 3R) -2-
metiltetrahidrofuran-3-il)]amino}-9H-
purin-9-il)tetrahidrofuran-3,4-diol;

(2R, 3R, 4S, 5R) ~5-etinil-2-(6-{ [ (25,35) -2~
metiltetrahidrofuran-3-illamino}-9H-

purin-9-il) tetrahidrofuran-3,4-diol;

(2R, 3R, 4S, 5R) -5~-etinil-2-[{6-{ (trans-4- -
metoxiciclohexil)amino]-9H~-purin-9-
il}tetrahidrofuran-3, 4-diol;

{2R, 3R, 45, 5R) -5-etinil-2-{6-[ (trans-4-

etoxiciclohexil)amino)-9H-purin-9-

60
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il}tetrahidrofuran-3, 4-diol;

2R, 3R, 4S5, 5R)-5-etinil-2-{6-[ (trans-4-
propeniloxiciclohexil)amino]-9H-purin-
9-il}tetrahidrofuran-3, 4-diol;

(2R, 3R, 4S5, 5R) -5-etinil-2-[6-(tetrahidro-2H-piran-4-
ilamino)-9H-purin-9-il)tetrahidrofuran-3,4-diol;

{2R, 3R, 4S8, SR)-2-{6~[ (1R*, 5R*, 65*) -biciclo[3.2.0)hept-6-
ilamino]-9H-purin-9-il}-5-etiniltetrahidrofuran-3, 4-diol;
(2R, 3R, 4S,5R) -2-{6-[ (2,2-dimetilciclopropil) amino] -9H-
purin-9-il}-5-etiniltetrahidrofuran-3, 4~diol;

(2R, 3R, 45, 5R) -5-etinil-2~{6-[ (trans-4-
hidroxiciclohexil)amino]-9H-purin-9-il}tetrahidrofuran-
3,4-diol;

(2R, 3R, 45, 5R) -2-{6~[{2-metilfenil)amino]~-9H-purin-9-il}-
S-etiniltetrahidrofuran-3, 4-diol;

(2R, 3R, 45, 5R)-2-{6[ (4-metilfenil)amino]-9H-purin-9-il}-5-
etiniltetrahidrofuran-3, 4-diol;

(2R, 3R, 4S,5R)-2-{6-[ (3—-cloro-2-fluorofenil)amino] -9K~
purin-9-il}-5-etiniltetrahidrofuran-3, 4-diol;

{2R, 3R, 45,5R) -2-{6~[ (2-fluoro-5-metilfenil)amino] -9H-
purin-9-il}-5-etiniltetrahidrofuran~3, 4-diol; -
butil4- ({9-[ (2R, 3R, 45, 5R) ~5-etinil-3, 4~
dihidroxitetrahidrofuran-2-il}-9H-

purin-6-il}amino)piperidin-l-carboxilato:
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ciclopropilmetil 4-({9-[ (2R, 3R, 4S, 5R) ~5~etinil-3, 4~
dihidroxitetrahidrofuran-2-~il}-9H-purin-6-
illamino)piperidin-l1-carboxilato;
(2R, 3R, 4S, 5R) -5-etinil-2-{ (6-( (15,2S5) -2~
metoxiciclopentil]amino}-9H-purin-9-il)tetrahidrofuran-
3,4-diol;
(2R, 3R, 4S5, 5R) -5-etinil-2{6-[ (4, 4-
difluoro)ciclohexil]amino}~-9H-purin-9-il)tetrahidrofuran-~
3,4-diol;
{2R, 3R, 45, 5R) -5~etinil-2{6-[ (ciclohex-3-enil) amino} } -9H-
purin-9-il) tetrahidrofuran-3, 4-diol;
{2R, 3R, 4§, 5R)-5-etinil-2-[6- (diciclopropilmetil)amino]-
9H-purin-9-il)tetrahidrofuran-3, 4-diol;
{2R, 3R, 4S,5R) ~5-etinil-2-[6-(cicloctil)amino]-9H-purin-9-
il) tetrahidrofuran-3, 4~-diol;
(2R, 3R, 45, 5R)-5-etinil-2-[6- (cicloheptil)amino]~9H-purin-
9-il) tetrahidrofuran-3, 4-diol;
{2R, 3R, 45, 5R} -5~etinil-2{6-[ (1R*,4S*)-4-metoxi-ciclohept-
2-enilamino)-9H-purin-9-il]-tetrahidrofuran-3,4-diol; o
(2R, 3R, 4S,5R)-5-etinil-2{6-[(1S*, 4R*) -4-metoxi-ciclohept-
2-enilamino)-9H-purin-9-il)-tetrahidrofuran-3, é~diol.

Los compuestos particularmente preferidos de 1la
invencién incluyen:
(2R, 3R, 4S5, 5R)~-2-{6-[(2-cloro~-4-fluorofenil)aminc] -9H~

purin-9-il}-5-etiniltetrahidrofuran-3, 4-diol;

ST
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(2R, 3R, 4S5, 5R) -5-etinil~-2{6-{ (4-fluoro-2-
metilfenil)amino]-9H-purin-9-il}tetrahidrofuran-3, 4-diol;
{2R, 3R, 45, 5R) -5-etinil-2{6-[ (3-fluoro-2-
metilfenil)amino}-9H~purin-9-il}tetrahidrofuran-3, 4-diol;
(2R, 3R, 4S5, 5R)-2-{6~[ (3-cloro-2-metilfenil) amino]-9H-
purin-9-il}-5-etiniltetrahidrofuran-3, 4-diol;

(2R, 3R, 4S,5R} -2-{6-[ (4-cloro-2-metilfenil)amino] -9KE~-
purin-9-il}-5~etiniltetrahidrofuran-3, 4-diol;

etil 4-({9-[ (2R, 3R, 45, 5R) -5-etinil-3, 4-
dihidroxitetrahidrofuran-2-il]-9H-
purin-6-il}amino)piperidin-l-~carboxilato;

(2R, 3R, 45, 5R) ~5-etinil-2-(6{ [ (1S, 2S5) -2~
hidroxiciclopentil]amino}-9H~-purin-9-
il)tetrahidrofuran-3, 4-diol;

(2R, 3R, 4S, 5R) ~5-etinil-2-[6~({tetrahidro-2H-piran-4-
ilamino)-9H-purin-9-iljtetrahidrofuran-3, 4-diol;

(2R, 3R, 4S, 5R) -5~-etinil~2-{6-[ (trans-4-~-
metoxiciclohexil)amino]-9H-purin-9-~
il}tetrahidrofuran-3, 4-diol;

(2R, 3R, 45, 5R) ~5-etinil-2-{6-[ {(trans-4-
etoxiciclohexil)amino]-9H-purin-9- -
il}tetrahidrofuran-3, 4~-diol;

2R, 3R, 45, 5R) -5-etinil-2{6-[ (trans-4-
propeniloxiciclohexil)amino] -9H-purin-

9-jil}tetrahidrofuran~3,4-diol;

63
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(2R, 3R, 45, 5R)-2-{6-[ (1R*, 5R*, 65*)-bicicleo[3.2.0]hept-6-
ilamino]—9H-purin—9—il}—5-etini1tetrahidrofuran—3,4-diol;
o

{2R, 3R, 4S5, 5R)-2-{6-[{2,2-dimetilciclopropil)amino]-9H~
purin-9-il}-5-etiniltetrahidrofuran-3, 4-diol.

Los compuestos de conformidad con 1la invencién,
tiene aplicabilidad como inhibidores de la lipdlisis,
esto es, disminuyen las concentraciones de Acidos grasos
libres en plasma. Los compuestos pueden asi usarse en el
tratamiento de hiperlipidemias. Adicionalmente, como
consecuencia de su actividad anti-lipolitica, los
compuestos tienen 1la capacidad de disminuir niveles
elevados de glucosa en la sangre, insulina y cetona en el
cuerpo, Yy por lo tanto son de valor en la terapia de 1la
diabetes. Ya que los agentes anti-lipoliticos tienen una
actividad hipolipidémica e hipofibrinogenémica, los
compuestos pueden también mostrar actividad anti-
ateroescleréb6tica. El1l ensayo descrito por P. Strong y
colaboradores en Clinical Science (1993), B84, 663-669, se
puede usar para determinar la actividad anti-lipolitica
de los compuestos de la invencién por su capac®*dad de
disminuir 1la concentracién de Acidos grasos no
esterificados (NEFA) en ratas en ayuno.

Ademas de su efecto anti-lipolitico, los compuestos

de la invencién pueden afectar independientemente 1la

&f
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funcién cardiaca al reducir el ritmo cardiaco y 1la
conduccién. Los compuestos pueden asi usarse en la
terapia de diversos trastornos cardiovasculares por
ejemplo, arritmias cardiacas, particularmente las que
siguen al infarto al miocardio y 1la angina. Los
compuestos pueden también inhibir la 1liberacién de 1la
renina y ser asi de uso en la terapia de la hipertensidn
y falla cardiaca.

Adicionalmente, los compuestos de la invenciédn son
utiles como agentes cardioprotectores, que tienen
aplicacién en el tratamiento de la enfermedad isquémica
del corazdén. Como se usa aqui, el término “enfermedad
isquémica del corazén” incluye el dafilo asociado con la
isquemia del miocardio y la reperfusién, por ejemplo,
asociada con el injerte con derivacién de la arteria
coronaria (CABG), angioplastia coronaria translumenal
percuténea (PTCA), cardioplejia, infarto agudo al
miocardio, trombolisis, angina estable e inestable vy
cirugia cardiaca incluyendo transplante cardiaco
particular. Los compuestos de la invencibn son
adicionalmente <(Gtiles para el tratamiento de¥® dafio
isquémico a otros 6rganos. Los compuestos de la invencién
también pueden ser de valor en el tratamiento de otros

trastornos que aparecen como resultado de la enfermedad
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ateromatosa esparcida, por ejemplo, enfermedad vascular
periférica (PVD) y apoplejia.

Los compuestos de la invencidén pueden también ser
utiles como agentes del SNC ( por ejemplo como
hipnéticos, sedantes, analgésico vy/o anti-convulsivos
encontrando uso particularmente en el tratamiento de la
epilepsia). Son por lo tanto tltiles en el tratamiento o
prevencién del dolor. Se pueden usar para mejorar la
condicién de un huésped tipicamente un ser humano que
padece de dolor. Se pueden emplear para aliviar el dolor
en un huésped. Asi, un compuesto de fdérmula (la}) y sus
sales de adicion Acidas farmacéuticamente aceptables, se
pueden usar como un analgésico preventivo para tratar el
dolor agudo tal como el dolor misculo esquelético, dolor
post operatoric y dolor quirdrgico, dolor crbénico tal
como dolor crénico inflamatorio (por ejemplo artritis
reumatoide y osteoartritis), doclor neuropéatico (por
ejemplo neuralgia post herpética, neuropatias diabéticas
asociadas con 1la diabetes, neuralgia trigeminal, dolor
asociado con trastornos funcionales del intestino, por
ejemplo, sindrome del intestino irritable, dolor de pecho
no cardiaco y dolor mantenido en el sistema simpAtico) y
dolor asociado con el céncer y 1la fibromialgia. EIl
compuestc de férmula (la) se puede también usar en el

tratamiento o prevenciétn de la migrafia o de dolor
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asociado con la migrafia, dolor de cabeza por tensién y
dolores de cabeza en grupo, dolor asociado con trastornos
funcionales del intestino (por ejemplo dolor de pecho no
cardiaco y dispepsia no de ilcera). El1 compuesto de
f6rmula (la) se puede también usar en el tratamiento de
dolor nociceptor (por ejemplo dolores de cabeza, dolor de
parte, dolor menstrual y dolor temprano post-operatorio).

Ademéds, los compuestos de 1la invencidédn pueden
encontrar uso en el tratamiento de la apnea del suefio.

Ademas, los compuestos de 1la invencidén pueden
encontrar uso en el tratamiento de 1la emesis. El
tratamiento de la emesis incluye tratamiento de nausea,
vomito, bascas. La emesis incluye emesis agquda, emesis
retardada y emesis anticipatoria.

De conformidad, la invencién proporciona un
compuesto de féormula (la) o un derivado farmacéuticamente
aceptable del mismo para su uso en terapia, y en
particular, en el tratamiento de sujetos humanos o
animales que padecen de una condicién en la cual hay una
ventaja en la disminuciér de la concentraciébn de &cidos
grasos libres del plasma, o la reduccién delw ritmo
cardiaco y la conduccién, o por lo cual 1la terapia
involucra el tratamiento de enfermedad isquémica del

corazén, enfermedad vascular periférica o apoplejia o en
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la cual el sujeto padece de un dolor, trastorno del SNC
apnea del sueflo o emesis.

En otro aspecto de 1la invencidén proporciona un
método de tratamiento de un sujeto humano o animal aque
padece de una condicidén en la cual hay una ventaja en la
disminucién de la concentracién de Aacidos grasos libres
del plasma, o 1la reducciétn del ritmo cardiaco y 1la
conduccién, o cuyo sujeto padece de una enfermedad
isquémica del corazén o es susceptible a la misma,
enfermedad vascular periférica o apoplejia, o cuyo sujeto
padece de un dolor, un trastorno del SNC, apnea del suefio
o emesis, cuyo método comprende administrar al sujeto una
cantidad efectiva de un compuesto de foérmula (Ia) o un
derivado farmacéuticamente aceptable del mismo.

En otro aspecto, la invencion también proporciona el
uso de un compuesto de férmula (Ia) © un derivado
farmacéuticamente aceptable del mismo, para la
fabricacién de un medicamento para el tratamiento de
sujetos humanos o animales, que padecen de una condicién
en la cual hay una ventaja en la disminucidtn de la
concentracién de Acidos grasos libres en plasmz o la
reduccién del ritmo cardiaco y la conduccidén, o cuyo
sujeto padece de enfermedad isquémica del corazén,

enfermedad vascular periférica (PVD) o apoplejia, o cuyo
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paciente padece de dolor, ¢o trastorno del SNC, apnea del
suefio o emesis.

Con respecto al tratamiento isquémico arriba
mencionado, los métodos de la presente invencién son
aplicables no solamente en donde se planea o espera
isquemia, por ejemplo en cirugia cardiaca, sino también
en casos de isquemia repentina o inesperada por ejemplo
en ataque del corazédn y angina inestable.

En un aspecto preferido, la invencidén proporciona un
compuesto de férmula {(Ia) o un derivado farmacéuticamente
aceptable del mismo para sSu uso en terapia, Yy en
particular en el tratamiento de sujetos humanos &
animales, de condiciones asociadas con el dolor
incluyendo dolor agudo, dolor crénico, dolor
inflamatorio, dolor neuropatico, dolor nociceptiveo, ¥y
dolor asociado con migrafia, dolores de cabeza por
tensidén, dolores de cabeza en grupo y trastorno funcional
del intestino. En una modalidad alternativa, la invencién
proporciona un compuesto de férmula (Ia) o un derivado
farmacéuticamente aceptable del mismo para su uso en
terapia, y en particular en el tratamiento de~sujetos
humanos © animales de condiciones asociadas con dolor,
incluyendo dolor agudo, dolor crbnico, dolor

inflamatorio, dolor neuropatico, y dolor asociado con

6



10

15

20

25

32

migrana, dolores de cabeza por tensidn, dolores d; cabeza
en grupo Y trastorno funciocnal del intestiﬁo.

En otro aspecto, la invencién proporciona un método
de tratamiento de un humano o un animal que padece de una
condicidén asociada con el dolor incluyendo doleor agudo,
dolor crénico, dolor inflamatorio, doclor neuropatico,
dolor nociceptivo, y dolor asociado con migrafia, dolores
de cabeza por tensién, dolores de cabeza en grupo ¥y
trastorno funcional del intestino; alternativamente con
dolor incluyendo dolor agudo, dolor crénico, dolor
inflamatorio, dolor neuropatico, y dolor asociado con
migrana, dolores de cabeza por tensidédn, dolores de cabeza
en grupo y enfermedad funcional -del intestino, cuyo
métcdo comprende administrar al sujeto una cantidad de
efectiva de un compuesto de formula (Ia) o un derivado
farmacéuticamente aceptable del mismo.

En otro aspecto la invencién también proporciona el
uso de un compuesto de foérmula (Ia) o un derivado
farmacéuticamente aceptable del mismo para la manufactura
de un medicamento para el tratamiento de sujetos humanos
6 animales, que sufren de una condicidén asocia¥a con
dolor gque incluye dolor agudo, dolor crénico, dolor
inflamatorio, dolor neuropatico, dolor nociceptivo, y
dolor asociado con la migrafa, dolores de cabeza por

tensidén, dolores de cabeza en grupc, y desorden funcional
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del intestino. En una modalidad alternativa, la invencién
se proporciona para el uso de un compuesto de la férmula
{(Ia) o un derivado farmacéuticamente aceptable del mismo
para la manufactura de un medicamento para el tratamiento
de sujetos humanos o animales que sufren de una condicidn
asociada con el dolor que incluye dolor agude, dolor
crdnico, dolor inflamatorio, dolor neuropatico, dolor
nociceptivo, y dolor asociado con la migrafia, dolores de
cabeza por tensidn, dolores de cabeza en grupo, Y
trastorno funcional del intestino.

Se apreciard que 1la referencia al tratamiento
incluye tratamiento agudo o profilaxis asi como el alivio
de sintomas establecidos. RAunque es posible que 1los
compuestos de la invencidén puedan administrarse como el
material puro, se prefiere que se presente el ingrediente
activo como una formulacién farmacéutica.

En un aspecto adicional, 1la invenciédn proporciona
una composicién farmacéutica que comprende al menos un
compuesto de la férmula (Ia) (o} un derivado
farmacéuticamente aceptable del mismo en asociacién con
un portador o excipiente farmacéuticamente aceptabrle. El
portador y/o excipiente debe ser “aceptable” en el
sentido de ser compatible con los otros ingredientes de

la formulacién, y no perjudicar al receptor del mismo.
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En otro aspecto, la invencién proporciona una
composiciébn farmacéutica gue comprende como ingrediente
activo, al menos un compuesto de la férmula (Ia) o un
derivade farmacéuticamente aceptable del mismo, en
asociacién con un portador o excipiente farmacéuticamente
aceptable, para usarse en la terapia, y en particular en
el tratamiento de sujetos humanos o animales que sufren
de una condicién en la cual hay una ventaja en 1la
reduccién de concentracién de &cidos grasos libres en
plasma, o reducir el ritmo y conduccién cardiaca, o en la
cual el sujeto sufre de, o es susceptible a, una
enfermedad cardiaca isquémica, enfermedad vascular
periférica o infarto, o en la cual el sujeto sufre de un
desorden del SNC, apnea del dormir, dolor o emesis.

Se proporciona ademds por la presente invencién, un
proceso para preparar un composicién farmacéutica, cuyo
proceso comprende mezclar al menos un compuesto de la
férmula (Ia) o un derivado farmacéuticamente aceptable
del mismo, junto con un portador y/o excipiente
farmacéuticamente aceptable.

Las composiciones de conformidad con la presente
invencién pueden formularse para administracién toépica
oral, bucal, parenteral, o rectal, o en una forma

apropiada para la administracién por inhalacién o
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insuflacién. Se prefiere la administracién oral. Las
composiciones pueden adaptarse para liberaﬁibn sostenida.

Para la administracién tépica, la composicién
farmacéutica puede darse en forma de un parche
transdérmico.

Las tabletas y capsulas para la administracién oral
pueden contener excipientes convencionales tales como
agentes de enlace, por ejemplo el mucilago de almidén 6
polivinilpirrolidona; rellenos por ejemplo, lactosa,
celulosa microcristalina 6 almidén de maiz; lubricantes,
por ejemplo, estearato de magnesio ¢ 4&cido estearico:
desintegrantes por ejemplo, almidén de papa,
croscarmelosa de sodio 6 glicolato de almidén de sodio; o
agentes humectantes tales como lauril sulfato de sodio.
Las tabletas pueden recubrirse de conformidad con 1los
métodos bien c¢onocidos en el arte. Las preparaciones
liquidas orales pueden estar en la forma de por ejemplo,
suspensiones acuosas o aceitosas, soluciones, emulsiones,
jarabes o elixires, o© pueden presentarse como un
producto seco para su constitucién con agua u otro
vehiculo apropiado antes de usarse. Tales preparaciones
pueden contener aditivos convencionales tales como
agentes de suspensibén, por ejemplo, jarabe de sorbitol,
metil celulosa, o] carboximetil celulosa; agentes

emulsificantes, por ejemplo mono-oleato de sorbitan;
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vehiculos no acuosos (que pueden incluir agentes
comestibles), por ejemplo propilen glicol o alcohol de
etilo; y conservadores, por ejemplo, metil o propil-p-
hidroxibenzoatos o 4&cido sérbico. Las preparaciones
también pueden contener sales amortiguadoras,
saborizantes, colorantes, y agentes educlorantes, (por
ejenmplo manitol} como sea apropiado.

Para la administracién bucal, las composiciones
rueden tomar la forma de tabletas o pastillas formuladas
de manera convencional.

Los compuestos de la fébrmula (Ia) o derivados
farmacéuticamente aceptables de los mismos, pueden
formularse para administracidém parenteral por inyeccién
de bolo o infusidén continua, y pueden presentarse en
forma de dosis unitaria en ampolletas, o en recipientes
de dosis miltiples con un conservador agregado. Las
composiciones pueden tomar formas tales como
suspensiones, soluciones, o0 emulsiones en vehiculos
acuosos o aceitosos, y pueden tener agentes de
formulacién tales como agentes de suspensién,
estabilizantes y/o dispersantes. Alternativamente, el
ingrediente activo puede estar en forma de polvo para su
constitucién con un vehiculo apropiado, por ejemplo agua,

estéril libre de pirdgenos, antes de usarse.
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Los compuestos de 1la férmula (Ia) o derivados
farmacéuticamente aceptables de los mismos, también
pueden formularse como supositorios, por ejemplo,
conteniendo bases de supositorio convencionales tales
como manteca de cacao u otros glicéridos. Una dosis
propuesta del compuesto de la invencidén para
administrarse al hombre (de aproximadamente de 70 kg de
peso corporal) es de 0.1 mg hasta 2q, preferiblemente de
lmg hasta 2g, mas preferiblemente lmg hasta 100 mg, del
ingrediente activo por dosis unitaria, que podra
administrarse, por ejemplo, de 1 hasta 4 veces por dia.
Se apreciara que puede ser necesario hacer variaciones de
rutina a la dosis, dependiendo de la edad y condicién del
paciente. Las dosis también dependen de la via de
administracién.

Los compuestos de la férmula (Ia) también pueden
usarse en combinacién c¢on otros terapéuticos. La
invencién proporciona de esta manera en un aspecto
adicional, una combinacién que comprende un compuesto de
la férmula (Ia) o un derivado farmacéuticamente aceptable
del mismo junto con un agente terapéutico adicionad.

Cuando un compuesto de la férmula (Ia) o un derivado
farmacéuticamente aceptable del mismo se usa en
combinacién con un seqgundo agente terapéutico activo

contra el mismo estado de enfermedad, la dosis de cada

ECY
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uno de los compuestos puede diferir de la que se usaba
cuando el compuesto estaba solo. Los segundos agentes
terapéuticos apropiados para el tratamiento del dolor
incluyen, por ejemplo, inhibidor CO0X-2, por ejemplo
celecoxib, rofecoxib, valdecoxib, parecoxib, 4-{4-
ciclohexil-2-metil-5-oxazolil)-2-fluorobencensulfonamida
(JTE-552), MK663, nimesulida, DFP, 2-(4-etoxi-fenil)-3-
(4-metansulfonil-fenil)-pirazolo[l,5-blpiridazina;
agonistas del 5HT1, por ejemplce sumatriptan, naratriptan,
zolmitriptan, eletriptan, rizatriptan, frovatriptan,
almotriptan, alniditan, dihidroergotamina, donitriptan,
PNU-142633, ALX-0646, LY334370, U1092291, 1IS159, PNY
142633; bloqueadores del canal de sodio, por ejemplo,
lamotrigina, R(-}-2,4-diamino-5-(2, 3-diclorofenil)-6-
fluorometil pirimidina, 2,6-diamino-3-(2, 3, 5-
triclorofenil)pirazina, 5-amino-6-[2,3,5-triclorofenil]-
1,2,4-triazina; antagonistas de 5HT3, por ejemplo
alosetron, gabapentin, pregabalin; antagonistas de EP1,
per ejemplo 2D6416, 2ZD6804; y opioides, por ejemplo,
alfentanil, buprenocrfina, codeina, dextropropoxifeno,
diamorfina, dihidrocodeina, fentanil, metadona, merfina,
oxicodona, levorfanol, pentazocina, petidina. Las
combinaciones referidas arriba, pueden convencionalmente

presentarse para usarse en forma de una formulacién

- farmacéutica, y de esta manera 1las formulaciones
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farmacéuticas comprenden una combinacién como se define
arriba junto con un portador o excipiente
farmacéuticamente aceptable que comprende un aspecto
adicional de la invencién. Los componentes individuales
de tales combinaciones pueden administrase vya sea
secuencialmente o0 simultaneamente en formulaciones
farmacéuticas separadas o combinadas por cualquier ruta
conveniente.

Cuando la administracién es secuencial, tanto el

agonista Al de la adenosina o0 el sequndo agente

terapéutico, pueden administrarse primero. Cuando la
administracién es simulténea, la combinacidén puede
administrarse en la misma o diferente composicién
farmacéutica.

Cuando se combinan en la misma formulacidén, se
apreciara que los dos compuestos deberin ser estables ¥y
compatibles el unc con el otro, y con los otros
componentes de 1la formulacién. Cuando se formulan
separadamente, estos pueden proporcionarse en cualquier
formulacidén conveniente, apropiadamente en una manera tal
cono las que se conocen para tales compuestos en el arte.

Cuado un compuesto de la férmula (Ia) o un derivado
farmacéuticamente aceptable del mismo se usa en
combinacién con un segqundo agente terapéutico activo

contra el mismo estado de enfermedad, la dosis de cada
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uno de los compuestos puede diferir de la del compuesto
cuando se wusa solo. Las dosis apropiadas deberan
apreciarse facilmente por aquellos con habilidad en el
arte. Se apreciarda que la cantidad de un compuesto de la
invencién requerido para usarse en el tratamiento,
variard con la naturaleza de la condicién a ser tratada y
la edad y la condicién del paciente, y deberi finalmente
ser a discrecién del médico o veterinario gque atiende.

Los compuestos de la férmula (Ia) y derivados
farmacéuticamente aceptables de 1los mismos pueden
preparase por los procesos descritos posteriormente,
tales procesos constituyen un aspecto adicional de la
invencién. En la siguiente descripcién, los grupos X, R?,
R?, y R® son como se define por los compuestos de la
férmula (la) salvo que se establezca lo contrario.

De conformidad con un primer procesoc general (A), un
compuesto de férmula (Ia) puede prepararse haciendo

reaccionar un compuesto de la fé4rmula (II):

L
NT ™\ N
z,/H\ - ,JJ T
R N N
an
HC == X
P'o opP?
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en donde L representa un grupo de partida tal como un
dtomo de halégeno {(por ejemplo cloro), HoﬁT O un grupo de
enlace capaz de enlazarse a un soporte polimérico de fase
sb6lida (por ejemplo una resina de poliestireno) y por
ejemplo puede ser -S50. alquilenoCi-« y P! y P? representan
hidrdgeno, alquilo C;-s de cadena recta o ramificada, o un
grupo protector apropiado (por ejemplo acetilo o un grupo
protector donde P* y P? juntos forman un grupo
alquilideno) con un compuesto de la férmula R'NH, o una
sal del mismo bajo condiciones amortiguadas o basicas,
donde R!, R?Zy X son como se define por los compuestos de
la férmula (Ia).

Los compuestos de férmula (II) pueden usarse para
producir compuestos de la férmula (Ia) directamente por
la reacciédn con el grupo RNH;, donde R' es como se define
para los compuestos de 1la férmula (Ia), ya sea en
ausencia o presencia de un solvente tal como alcohol (por
ejemplo un alcanol inferior tal como isopropanol, t-
butanol 6 3-pentanol), y éter (por ejemplo,
tetrahidrofurano o dioxano), una amida sustituida (por
ejemplo, dimetilformamida), un hidrocarburo halegenado
(por ejemplo, cloroformo), un hidrocarburo aromatico (por
ejemplo, tolueno), dimetil sulféxido (DMSO) 6
acetonitrilo, preferiblemente a una temperatura elevada

(por ejemplo, hasta 1la temperatura de reflujo del
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solvente), en presencia de un elininador acido
apropiado, por ejemplo, bases inorgadnicas tales como
carbonato de sodio, cesio 6 potasio, o bases organicas
tales como trietilamina, diisopropiletilamina & piridina,
opcionalmente en presencia de un catalizador de paladio
{por ejemplc acetatoc de paladio) y un ligando de fosfina
(por ejemplo, R-({+/-)-2,2’-bis(difenilfosfino)-1-1’
binaftilo).

Alternativamente, los compuestos de la férmula (II)
pueden usarse para producir compuestos de la férmula (Ia)
por la reaccidén con el grupo R!NH;, donde R' es como se
define por los compuestos de la férmula (Ia), en
presencia de CaCOs y un solvente apropiado, por ejemplo,
etanol ¢ a&cido acético. Preferiblemente, cuando el
solvente es etanol la reaccién se calienta, por ejemplo a
reflujo. En un aspecto alternativo, la reaccién puede
llevarse a cabo en acido acético en ausencia de CaCOj,
preferiblemente la reacci6én se calienta.

Las reacciones de arriba pueden precederse o
continuarse, donde sea apropiado, por la remocién in situ
de los grupos protectores P! y Pz: Por ejemplo, cwando P!
y P? representan acetilo, esto se puede efectuar con una
amina tal como amoniaco o tert-butil amina o un alcéxido
tal como metéxido de sodio en un solvente tal como

metanol, o cuando P! y P? representan un alquilideno por
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hidrélisis &acida, por ejemplo con &cido trifluoroacético
(TFA). La interconversién de los grupos protectores P' y
P? puede ocurrir a cualquier etapa en la preparacién de
los compuestos de la fé6rmula (II), por ejemplo cuando P!
y P? representan acetilo, los compuestos de la férmula
(II) pueden prepararse a partir de los compuestos en
donde P! y P2 juntos representan un grupo protector
alquilideno por la remocidén catalizada por &cideo del
grupo protector alquilideno, por ejemplo con cloruro de
hidrégeno en metanol sequido por acilacién in situ, por
ejemplo con anhidrido acético en presencia de una base
tal como piridina, en un solvente tal como diclorometano.

Por otro lado, la interconversidén de los grupos
protectores P' y P? puede ocurrir a cualquier etapa
durante la preparacién de los compuestos de la férmula
(IT).

Los compuestos de la férmula (II) pueden prepararse
por los métodos descritos en W099/67262. Por ejemplo, los
compuestos de la férmula (II) donde X=0, pueden preparase

por la reaccién de los compuestos de férmula (III):

_— o. ,0F
Hc"—-"'] I )

-
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en donde P’ representa un grupo protector apropiado, por
ejemplo acetilo, o un substituyente tal como alquilo C;-3,
y P* v P? son como se define arriba, con los compuestos de

la f6rmula (IV):

) (V)

en donde L y R? son como se define arriba.

La reaccidén se lleva a cabo convenientemente en un
solvente apropiado, tal como acetonitrilo en presencia de
un agente sililante tal COmo trimetilsilil
trifluorometansulfonato Yy una base tal como
diazabiciclo[5.4.0)Jundec-7-eno (DBU). BAlternativamente,
el compuesto de la férmula (IV) puede primero sililarse
con un agente sililante apropiado, por ejemplo,
hexametildisilazano seguido por la reaccidn del
intermediario sililante con un compuesto de la férmula
(III) Yy un 4&cido Lewis apropiado, por ejemplo,
trimetilsilil trifluorometansulfonato en un solvente
apropiado tal como acetonitrilo. -

Los compuestos de la férmula (IV) son, ya sea,
conocidos en el arte o pueden prepararse a partir de

compuestos conocidos usando métodos analogos a aquellos
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usados para preparar los compuestos conocidos de la
féormula (IV).

Como se describe arriba, los compuestos de 1la
f6rmula (III) pueden prevarase a partir de compuestos
protegidos alternativos, reemplazando los grupos
protectores alternativos P! y P? con otros grupos P! y P2,
Esto representa un intercambio de un grupo protector por
otro, y seri aparente para aquellos con habilidad en el
arte.

Los compuestos de la férmula (III) pueden preparase
por métodos conocidos en el arte.

Los isOmeros especificos épticos de un compuesto de
la férmula (Ia), pueden obtenerse por métodos
convencionales, por ejemplo, por sintesis a partir de un
material de partida asimétrico apropiado usando
cualesquiera de los procesos descritos en la presente, o
donde sea apropiado, por la separacién de una mezcla de
isémeros de un compuesto de la férmula (Ia) por medios
convencionales, por ejemplo, por destilacidén fraccionada,
cristalizacién fraccionada 6 cromatografia.

En el proceso general descrito arriba, el compuesto
de la férmula (Ia) obtenido puede estar en la forma de
una sal, convenientemente en la forma de una sal

farmacéuticamente aceptable. Donde se desea, tales sales
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pueden convertirse en las bases libres correspondientes
usando métodos convencionales.

Las sales de adicién acida farmacéuticamente
aceptables de los compuestos de la fé6rmula (Ia), pueden
preparase haciendo reaccionar un compuesto de la férmula
(Ia) con un &acido apropiado en presencia de un solvente
apropiado tal como acetonitrilo, acetona, cloroformo,
acetato de etilo 0 un alcohol (por ejemplo metanocl,
etanol o isopropanol). Las sales de adicién base
farmacéuticamente aceptables, pueden obtenerse de una
manera andloga tratando una solucién de un compuesto de
la fé6rmula (Ia) con una base apropiada. Las sales
farmacéuticamente aceptables también pueden prepararse a
partir de otras sales, incluyendo otras sales
farmacéuticamente aceptables de los compuestos de férmula
(Ia), usando métodos convencionales.

La presente invencién se 1lustrari adicionalmente
ahora por 1los ejemplos acompafiantes que no deberian
construirse como limitantes del alcance de la invencién
de ninguna manera.

Ejemplos. -

Definiciones de las abreviaturas wusadas en la
presente: N,N-dimetilformamida (DMF), dimetilsulféxido

{DMSQ) , diclorometano (DCM) , tetrahidrofurano (THF),

3Y
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dcido trifluoroacético (TFA) y diazabiciclo{5.4.0]undec-
7-eno (DBU).

En ocasiones (denotado por #) durante la reaccién,
puede ocurrir alguna desprotecci6tn de los intermediarios
de acetato para dar los compuestos mono y di-
desprotegidos.

Ejemplo 1: N-etil-2-({9-[(2R,3R,48, 5R)~5-etinil-3,4-

dihidroxitetrahidrofuran-2-il]-9H-purin-6-

il }amino)aetansulfonamida.

Intermediario 1: acetato de (2R, 3R,4R,5R)-4-{acetiloxi)-

2-[6-({2-[(etilamino)sulfonil]etil }amino)-9H~-purin-9-il}-

5-etiniltetrahidrofuran-3-ilo.

Una solucién que contiene el acetato de
(2R, 3R, 4R, 5R) -4~ (acetiloxi)~2-(6-cloro-9H-purin-9-il ) -5-
etiniltetrahidrofuran-3-ilo (0.050g), propan-2-ol (1-
5ml), diisopropiletilamina (0.095ml) Yy 2—-amino-N-
etiletansulfonamida (0.041lg), se calentdé hasta 80°C

durante 3 hasta 18 horas. Se removid el solvente in wvacuo

')
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para dar una goma. (Purificacidn opcional) Purificacidn
por HPLC preparativa automatizada para dar el compuesto
del titule (0.023g) como una goma. Notar que en ocasiones
{(denotado por #) durante 1la reaccién, ocurre alguna
desproteccién de los acetatos para dar los compuestos
mono y di-desprotegidos.

LC/MS Tr 2.76 minutos.

Espectro de masa m/z 481 [MH').

Ejemplo 1: N-etil-2-({9-[ (2R, 3R,4S,5R) -5-etinil-3, 4~

dihidroxitetrahidrofuran-2-il]-9H-purin-6-

il}amino)etansul fonamida.

o\s,o
HNN SN eH,

A una seolucién del acetato de (2R,3R,4R,5R)-4-
(acetiloxi)-2-[6-({2-[(etilamino)sulfonil]etil}amino)-9H-
purin-9-il)-5-etiniltetrahidrofuran-3-ilo (0, 0209 en
metanol (2ml) agitada a 5°C (bafo de hielo), se le agregd
t-butilamina (0.1 ml) y la mezcla se agité durante 1 hora

a 5°C., El solvente se removié in vacuo. Purificacién por

b3
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HPLC preparativa automatizada para dar el compuesto del
titulo (0.012qg) como un sélido blanco.
LC/MS Tr 2.29 min.
Espectro de masa m/z 397 [MH'].

Los siguientes compuestos se hicieron usando una
ruta andloga al procedimiento anterior usando 1los
materiales de partida apropiados:

Ejemplo 2: 4-({{9-{(2R,3R,45,5R) -5-etinil-3,4-

dihidroxitetrahidrofuran-2-il]-9H-purin-6-

il}amino) piperidin-l-carboxilato de etilo.
Intermediario 2: 4-({9-[ (2R, 3R,4R,5R)-3,4-bis{acetiloxi)-

S5-etiniltetrahidrofuran-2-il]-9H-purin-6-

il}amino)piperidina-l-carboxilato de etilo.

Materiales de partida: acetato de (2R, 3R, 4R, 5R)-4~
(acetiloxi)~-2-(6-cloro-9H-purin-9-il)-5-
etiniltetrahidrofuran-3-ilo vy etil-4-amino-l-piperidin
carboxilato.

Ejemplo 2: {a partir del intermediario 2} 4-({9-

[ (2R, 3R, 45, 5R) -5-etinil-3,4d-dihidroxitetrahidrofuran-2-

1l)-9H-purin-6-il}amino)piperidin-l-carboxilatec de etilo.

'H RMN (MeOD) & 8.15, 8.14 (2H,br.s+s,2xCH), 6.0 <1H, d,
CH), 4.70 (1H, t, CH), 4.60 (l1H, dd, CH), 4.31 (1H, dd,
CH), 4.23 (1H, vbr.m, CH), 4.07-3.98 (4H, g+br.m, CH2 +

2xCH eq), 3.16 (1H, 4, CH), 2.98 (2H, br.t, 2xCH ax),

3%
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Intermediario 10: acetato de (2R, 3R, 4R, 5R)-4-(acetiloxi)-

S-etinil-2-{6-[ (trans-4-etoxiciclohexil)amino]-9H-purin-

9-il)tetrahidrofuran-3-ilo.

s
RO
o=( o

Una mezcla del acetato de {2R, 3R, 4R, 5R) -4-

X

(acetiloxi)-2-(6-cloro-9H-purin-9-il)-5-

etiniltetrahidrofuran-3-ilo (0.2079g 0.57 mmol), N,N-
diisopropiletilamina (0.5ml, 2.87 mmol) y clorohidrato de
trans-4~-etoxiciclohexilamina (preparado de conformidad
con la JP 06329674, Takenochi y colaboradcres),
(0.1091g, 0.67 mmol), se calentd en 2-propancl (l.2ml) en
un vial reactivo a 90°C durante 5 horas. La mezcla se
enfrié hasta temperatura ambiente y se evapor6. El
residuo se disolvié en acetato de etilo y se lavé con
cloruro de amonio saturado y bicarbonato de sodio
saturado, después se secd (sulfato de sodio), se filtré y
se concentrd. El residuo se purificé por cromatografia
usando Biotage con ciclohexano que contenia acetgto de
etilo (60-80%) para dar el compuesto deseado como un

sblido blanco (0.1385g, 52%).

'H RMN (CDCl,) & 8.4 {(brs, 1H), 8.1 (brs, 1H), 6.35 (d,

lH)' 6-0 (dd, 1H)' 5.7 (ddf lH)' 5-58 (brS, lH)' 4-9(t'

33
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lH) 3-55 (q' 3H) r 3-3 (m' lH) r 2-85 (d’ 1H) F ] 2-25-2-1 (IT.I.,
5H ), 2.05-2.0 (m, 5H), 1.3-1.5 (t, 2H).

Ejemplo 20: (2R, 3R, 4S, 5R5-Etinil-2-{6- (trans-4-

etoxiciclohexil)amino] -9H-purin-9-il}-tetrahidrofuran-

3,4-diol.
===:-‘:;;:7,. 7 ‘
s % Naty/h' "o
HO  OH \\
Se disolviéb el acetato de (2R, 3R, 4R, 5R) -4-

(acetiloxi)-5-etinil-2-{6-[ (trans-4-
etoxiciclohexil)amino]-9H-purin-~-9-ilj}tetrahidrofuran-3-il
(Intermediario 22) (0.1385g, 0.29mmol) en metanol
{(2.4ml), y se tratdé con tert-butilamina (0.1léml) (se
formé un precipitado después de 5 minutos). Después de
una hora, se evapord el solvente y el residuo se purificé
por Biotage con ciclohexano que contenia acetatc de etilo
(60-80%) para dar el compuesto deseado como un sdélido
blanco (0,1385g, 52%).

'H RMN (CDC1la) & 8.33(s, 1H), 8.04 ,(s, 1H), 6.08 (d, 1lH),
5.97 (brs, 1H), 5.62 (brs, 1H), 4.82 (t, 1H), 4.%1 (dd,
1H), 4.48 (brm, 1lH), 3.37 (q, 3H), 3.21 (m, 1H), 2.73(d,
1H), 2.59(m, 1H) 2.1-2.22(m, 4H), 1.3-1.5(t, 4H).

LC-MS t=2.87

Ejemplo 21: (2R,3R,48,5R)-5-Etinil-2-{6-[(trans-4-
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propenil xiciclohexil)amino]-9H-purin—9-

il }tetrahidrofuran-3,4-diol.

Materiales de partida: acetato de (2R, 3R,4R,5R)-4-
(acetiloxi)-2-(6-cloro-9H-purin-9-il)-5-
etiniltetrahidrofuran-3-ilo y trans-4-
propeniloxiciclohexilamina (Intermediario 11).
Intermediario 11:

Se disolvid éster tert-butilo del Aacido (4-hidroxi-
ciclohexil)-carbamico (1.0143g, 4.72mmol) en THF (19 mL),
y se agregd una suspensién al 60% p/p de hidruro de sodio
en aceite mineral (397mg, 9.94mmol) en porciones a
temperatura ambiente. La agitacién continué durante 2
horas, después se agregd bromuro de alile {(0.41 mnl,
4.73mmol). La mezcla se agitd durante 27 horas
adicionales antes de apagar con hidréxido de sodio 2M y
extraer con acetato de etilo. Los extractos orgdnicos se
lavaron con cloruro de amonio saturado, después se
secaron (Na,S04), se filtraron y se concentraron para dar
un aceite que se purificé por cromatografia en Biotage
con ciclohexanc que contenia un gradiente de acetato de
etilo (5-15%) para producir el compuesto del  titulo
(637mg, 53%) como un sdlido blanco.

Tlc: R; 0.50 (ciclohexano-acetato de etilo 1:1).
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Se agregd A4cido clorhidrico en dioxano (4mL) al
éster de tert-butilo del acido (4-aliloxi-ciclohexil)-
carbamico (637mg) a temperatura ambiente, y se agité
durante 7 horas. El solvente se evapor® para dar el

compuesto del titulo {(455mg, 95%) como un sélido blanco.
'H RMN (CDC1i) & 5,75(m, 1H), 5.2-5.0 (m, 2H), 3.9 (m,
2H)' 3-2 (II!., ZH)' 3-0 (m, 1H)' 2.1—1.9(111,41{), 1.4-1-1

{m, 4H) .

Ejenplo 21: (a partir del Intermediario 11)

(2R, 3R, 4S, 5R) -5~-etinil-2-6-{ (trans-4-

propeniloxiciclohexil)aminol-9H-purin-8-

il}tetrahidrofuran-3, 4-diol

LC/MS Tr= 2.57min.
m/z 399 [MH+].
Ejemplo 22#: Butil-4-({9-[ (2R, 3R, 48,5R)-5-etinil-3,4-

dihidroxitetrahidrofuran-2-il}-9H-Egrin—6-

il}lamino)piperidin-1-

carboxilato

Materiales. de ©partida: acetato de (2R, 3R, 4R, 5R) -4~
(acetiloxi)-2-(6-cloro-9H-purin-9-il)=-5-
etiniltetrahidrofuran-3-ilo y butil-4-amino-l-piperidin
carboxilato

LC/MS Tr= 2.74min.

Espectro de masa m/z 445 [MH+].

y//
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Ejemplo 23#: Ciclopropilmetil 4-({9-[(2R,3R,48,5R)-5-

etinil-3,4-dihidroxitetrahidrofuran-2-il]-9H-purin-6-

il)amino)piperidin-l-carboxilato
Materiales de partida: acetato de (2R, 3R,4R,5R)-4-

(acetiloxi)-2-{6-cloro-9H~-purin~9-il)-5-
etiniltetrahidrofuran-3-ilo y ciclopropilmetil-4-amino-1-
piperidin carboxilato

LC/MS Tr =2.61min.

Espectro de masa m/z 442 [MH+].

Ejemplo24#: (2R,3R, 48, 5R)-5-Etinil-2-{[6~(18,28) -2~

metoxiciclopentil Jamino-9H-purin~9-il) tetrahidrofuran-

3,4-diol

Materiales de partida: acetato de(2R, 3R, 4R,5R)~-4-
(acetiloxi)-2-(6-cloro-9H-purin-9-il) -5~
etiniltetrahidrofuran-3-ilo Y (1s,28) -2~
metoxiciclopentilamina |
LC/MS Tr= 2.26min.
Espectro de masa m/z 359 [MH+].

Ejemplo 254%: (2R,3R,45,5R) -5-Etinil-2-[6-[({4,4-

difluoro) ciclohexil]amino-9H-purin-9-il) tetrahidrofuran-

3,4-diol -
Materiales de partida: acetato de (2R, 3R, 4R,5R)-4-

(acetiloxi)-2- (6-cloro-9H-purin-9-il) -5~

etiniltetrahidrofuran-3-il y 4,4-difluorociclohexilamina

LC/MS Tr= 2.54min.

qT
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Espectro de masa m/z 380 ([MH+].

Ejemplo26#: (2R,3R,4B,5R)-5-Etinil-2-{6—[(ciclohex-S-

enil)aminol }-9H-purin-9-il) tetrahidrofuran-3,4-diol;

Materiales de partida: acetato de (2R, 3R,4R,SR)-4-
(acetiloxi)-2-(6-cloro-9H-purin-9-il)-5-
etiniltetrahidrofuran-3-~ilo y ciclohex-3-enilamina
LC/MS Tr= 3.05min.

Espectro de masa m/z 341 [MH+].

Ejemplo27#: (2R,3R,48,5R) ~-5-Etinil-2-{6-

diciclogrggilmatil)amino]—QH-purin—B-il)tetrahidrofuran-

3,4-diocl

Materiales de partida: acetato de (2R, 3R,4R,5R)-4-
(acetiloxi)-2—~(6-cloro-9H-purin-9-il)-5-
etiniltetrahidrofuran-3-ilo y diciclopropilmetilamina
LC/MS Tr =2.61 min.

Espectro de masa m/z 355[MH+].

Ejemplo28#: (2R, 3R,4S,5R) -5-etinil-2-{6-

(ciclooctil)amino) -9H-purin-9-il) tetrahidrofuran-3,4-diol
Materiales de partida: acetato de (2R, 3R,4R,5R)-4-

(acetiloxi)-2-(6-cloro-9H-purin-9-il)-5-
etiniltetrahidrofuran-3-ilo y ciclooctilamina -
LC/MS Tr= 2.80min.

Espectro de masa m/z 371 [MH+].

93



10

15

20

25

66

Ejemplo29#: (2R, 3R, 45,5R) -5-etinil-2-[6-

{cicloheptil)amino] -9H-purin-9-il) tetrahidrofuran-3,4-
diol

Materiales de partida: acetato de (2R,3R,4R,5R)-4-
(acetiloxi)-2- (6-cloro-9H-purin-9-il)-5-
etiniltetrahidrofuran-3-ilo y cicloheptilamina
LC/MS Tr= 2.80min.

Espectro de masa m/z 357 [MH+].

Ejemplo30: (2R,3R,48,5R) ~5-atinil-2-{6-[ (1R* 48%) -4~

matoxiciclohept-2-enilamino) -9H-purin-9-ilj-

tetrahidrofuran-3,4-diol

Materiales de partida: acetato de (2R,3R,4R,5R)-4-
(acetiloxi) -2~ {6-cloro-9H-purin-9-il)-5-
etiniltetrahidrofuran-3-ilo y (1R*, 4S5*)-4-metoxi-
ciclohept-2-enilamina.

Se agregd cicloheptadieno (5ml, 46mmol) al peryodato
de tetrabutilamonio (20g, 46mmol) disuelto en DCM, Yy la
mezcla se enfrio hasta 0°C. Se agregd ter-butil-N-hidroxi
carbamato (6.14g, 46 mmol) en pequefias porciones con
agitacién y la mezcla se dejé durante la noche bajo
nitrégeno. La mezcla de reaccién se lavé con tiosulfato
de sodio acuoso al 10% y bicarbonato de sodio acuoso
saturado. La capa organica se secdé (MgS0Q;) y se concentrd
para dar un aceite negro. Este se calentd hasta reflujo

en MeOH/EtOAc al 4%. Al enfriar aparecieron cristales

1Y
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color marrén que se removieron por filtracién. El
filtrado se concentrd y se purificé por cromatografia en
silice (gradiente de elucién EtOAc/ ciclohexano, 20
hasta 30%). Las fracciones que contenian el producto se
concentraron para dar un aceite, que se volvié a disolver
en EtOAc, se lavd con tiosulfato de sodio acuoso al 108,
se secaron (MgS0O4) y se concentraron para dar el 6-oxa-
7-azabiciclo[3.2.2]non-8-en-7-carboxilato de tert-butilo
como un aceite amarillo (8.89g, 39.5mmol, 89%).

LC/MS Tr =2.95min.

m/z 226 [MH'].

Se disolvidé el 6-oxa-7-azabiciclo[3.2.2]non-8-eno~7-
carboxilato de ter-butiloc (l1g, 4.44 mmol) en A&cido
acético acuoso 10M (15 ml) y se agregd lentamente con
agitacién polvo de zinc (2.9g, 44.4 mmol). La mezcla se
calentdé hasta 70°C durante 6 horas. La mezcla de reaccién
enfriada se diluyé con agua y acetato de etilo, se
filtré, y las capas se separaron. La capa acuosa Sse
extrajo con acetato de etilo adicional. Los extractos
organicos combinados se secaron (NaS0,) y se concentraron
para producir la c¢is-N-(terbutiloxicarbonil)-4-hjdroxi-
ciclohept-2-enilamina comc un sdélido blanco (0.22qg,
0.97mmol, 22%).

m/z 171 (MH'-tBu).

g
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Se agregd hidruro de sodio (66mg, 1,65mmol)a la cis-
N-(tert-butiloxicarbonil)-4-hidroxiciclohept-2-enilamina
(0.178 g, 0.78 mmol) disuelta en THF (3ml}, y la mezcla
se agité bajo nitrégeno durante una hora. Se agregbd
yodurc de metilo (48ul, 0.78mmol) y la mezcla se agitd
durante la noche. Se agregd hidréxido de sodio acuoso 2M
a la mezcla de reacciébn que se extrajo con acetato de
etilo. La capa orgéanica se lavd con cloruroc de amonio
acuoso saturado, se secd (MgSO,) y se concentrd para dar
un aceite naranja. La purificaciédn por cromatografia en
silice (gradiente de EtOAc / ciclohexano, 10% hasta 50%)
dio la cis-N-(tert-butiloxicarbonil)-4-hidroxiciclohept-
2-enilamina como un sélido blanco (79mg, 0.33 mmol, 42%).
m/z 242 (MH').

Se tratd la cis-N-(tert-butiloxicarbonil)-4-
hidroxiciclohept-2-enilamina (175mg, O0.73mmol) con A&cido
clorhidrico 4M en dioxano (3 ml, 12 mmol) y se agitd a
temperatura ambiente durante 3 horas. La mezcla se
concentrd in vacuo para dar un rendimiento cuantitativo
de la sal de clorohidrato de cis-4-metoxiciclohept-2-
enilamina como un sélido café brillante. -

m/z 142 (MH%).

Intermediario 12: acetato de (2R, 3R,4R,5R)-4-{acetiloxi)-

2-[6-[ (1R*-45*)-4-metoxi-ciclohept-2-enilamino) 9H-purin-

9-jil)-5-etiniltetrahidrofuran-3-ilo
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Materiales de partida: acetato de (2R, 3R, 4R, 5R)-4-
(acetiloxi)-2-(6-cloro-9H-purin-9-il)-5-
etiniltetrahidrofuran-3-ilo y cis-4-metoxi-ciclohept-2-
enilamina
LC/MS Tr =2.98 min.

m/z 470 [MH').

Ejemplo 30: (a partir del Intermediario 12)

(2R, 3R, 45, 5R) -5-etinil-2-{6-[ (1R*, 45*) -4-metoxi-

ciclohept-2-enilaming)-9H-purin-9-iljtetrahidrofuran-3, 4-

'H RMN (MeOD) & 8.14(2H,s,2xCH), 5.99 (1H,d,CH), 5.76 and
5.67 (2x1H, 2xbr.d, CH=CH) , 4,70(1H,t,CH),
4.60(1H,dd,CH), .4.31 (lH,t,CH), 3.93 (l1H, br, d, CH),
3.28(3H,s,0CHs), 3.17(1H, d, CH), 1.93-1,.33(6H, 4xm, 3xCH;) .
LC/MS Tr= 2.80min.

Espectro de masa m/z 357 [MH+].

Ejemplo 31: (2R,3R,45,5R) -5-etilnil-2-{6-[ (18% 4R¥) -4-

metoxi-ciclohept-2-ilamino) -SH-purin-9-il-

tetrahidrofuran-3,4-diol

Materiales de partida: acetato de (2R, 3R,4R,5R)-4-
(acetiloxi)-2-(6-cloro~9H-purin-9-il)-5- -
etiniltetrahidrofuran-3-ilo y {1R*, 4S5%) -4-
metoxicicloheptilamina

Se disolvié 6-oxa-7-azabiciclo(3.2.2]non-8-en-7-

carboxilato de tert-butilo (3g, 13.3 mmol) en etanol

93
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(135ml), y se agregd a hidrbéxido de paladio en carbén
mineral activado (300mg). La mezcla de reaccién se agitd
bajo una atmésfera de hidrégeno hasta que casi 300 ml de
hidrégeno se habian absorbido. El catalizador se removid
por filtracién a través de celite, y la capa orgénica se
concentrdé para producir el 6-oxa-7-biciclo([3.2.2]nonan-7-
carboxilato de tert-butilo como un aceite (2.98g, 13,1
mmol, 58%)

m/z 228 (MH').

Una solucién del 6-oxa-7-azabiciclo[3.2.2]nonan-7-
carboxilato de tert-butilo (l.8lg, 8mmol) en THF seco
(25ml) bajo nitrogeno, se traté con diyoduro de samario
0.1M en THF {250ml, 25mmol). La mezcla de reacciédn azul
obscuro se agité a temperatura ambiente durante 5 horas,
después se diluyd® con DCM y se apagd con tiosulfato de
sodio acuoso al 10% (150ml). Las capas se separaron Yy la
solucidén acuosa se extrajo con DCM. Los soluciones de DCM
combinadas se lavaron con salmuera, y sSe secaron (NaSO4)
para dar un sélido cafeé. La purificacién por
cromatografia en silice 50% EtOAc/ ciclohexane) dieo 1la
cis-N-(tert-butiloxicarbonil)-4-hidroxi-cicloheptilamina
como un sbélido blanco (0.9g, 3.9 mmol, 49%).

m/z =174 (MH'—tBu) .
Se agregd hidruro de sodio (332mg, 8.30 mmol)

lentamente a la N- {tert-butiloxicarbonil)-4-hidroxi-
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cicloheptilamina (905mg, 3.95 mol) disuelta en THF seco
(léml) bajo nitrégeno. La mezcla de reaccidn se agitd a

temperatura ambiente durante 1 hora. Se agregdé yoduro de

metilo (243 ul, 3.91 mmol) y la mezcla se agitd durante
la noche a temperatura ambiente. Se agregdé hidréxido se
sodio acuoso:2.0M y la capa acuosa se extrajo con acetato
de etilo. La fase organica se lavd con cloruro de amonio
acuoso saturado, se secdé {MgS0;} y se concentré. E1
aceite resultante se modificd por cromatografia en gel de
silice (gradiente de elucién EtOAc/ciclohexano, 15% hasta
50%) para producir cis~N-(tert-butiloxicarbonil}-4-
hidroxicicloheptilamina como un sélido blanco (290 mg,
1.19 mmol, 30%).

Se disolvié 1la cis~N-(tert-butiloxicarbonil)-4-
metoxi-cicloheptilamina (228 mg, 1.19 mmol) en A&cido
clorhidrico en dioxano. (2ml, Bmmol) vy se agitd a
temperatura ambiente durante 3 horas. La mezcla se
concentrd in vacuo para dar un rendimiento cuantitativo
de la sal de clorochidrato de cis-4-metoxiheptilamina como
un so6lido amarillo.

m/z 144 (MH'). -

Intermediario 13: acetato de (2R, 3R, 4R, 5R)-4-

(acetiloxi)—-2-{6-[ (1R*-45*)-4-metoxi-Cicloheptilamino) 9H-

purin-9-ilo)-5-etiniltetrahidrofuran-3-ilc
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Materiales de partida: acetato de (2R,3R,4R,5R)-4-

(acetiloxi)-2-(6-cloro-9H-purin-9-il)-5-

etiniltetrahidrofuran-3-ilo Yy cis-4-metoxi-
cicloheptilamina
Ejemplo3l: (a partir del Intermediario 13)

(2R, 3R, 4S, 5R) -5-etinil-2- {6~ (15*, 4R*) -4-metoxi-ciclchept-

2-ilamino)-9H-purin-9-il)]-tetrahidrofuran-3,4-diol)

'H RMN (MeOD) & 8.13(2H,s,2xCH), 5.99 (1H, d, CH), 4.69
(1H, t, CH), 4.60(1H,dd,CH), 4.30(1H,t,CH), 4.20 (lH,
vbr.s, NH), 3.37-3.44 (1H,m ,CH), 3.23(3H,s,OCH3),
3.16(1H,d,CH), 2.05-1.30 (10H, 4xm, 5xCH,).

MS m/z 359 [MH+].

Eq lo 32: (2R,3R,48,5R)-2-{6-{(2,4-difluorofenil

amino] -9H-purin-9-il}-5-etiniltetrahidrofuran-3,4-diol

Intermediario 14: acetato de (2R, 3R,4R,5R)-4-(Acetiloxi)-

2-{6-{(2,4-difluorofenil)amino}-9H-purin-9-ilo}-5-

etiniltetrahidrofuran-3-il

400
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A una solucién de acetato de (2R,3R,4R,5R)-4-
(acetiloxi)~-2-({6-cloro-9H-purin-9-il)-5-
etiniltetrahidrofuran-3-il (0.050g) en etanol (2ml), se
le agregd 2,4-difluorcanilina {0.041 ml) y carbonatc de
calcio (0.027g). La mezcla se calentd hasta 90°C durante
18 horas en un recipiente sellado. El solvente se removid
in vacuo. La purificacién por HPLC preparativa
automatizada para dar el compuesto del titulo (0.014g)
COmO una goma.

Notar que en algunas ocasiones la desproteccién de
los acetatos ocurre para dar los compuestos mono y di
desprotegidos.

LC/MS Tr 3.25 min.
Espectro de masa m/z 457 [MH'].

Ejemplo 32: (a partir del Intermediaric 14)

(2R, 3R, 45, 5R)-2-{6-[ (2, 4-Difluorofenil) aminoc}-9H-purin-9-

il}-5-etiniltetrahidrofuran-3, 4-diol

A una solucidén de acetato de (2R, 3R,4R, 5R)-4-

(acetiloxi)-2-{6-[(2,4-difluorofenil)aminc]-9H~purin-9-

ot
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il}-5-etiniltetrahidrofuran-3-ilo (0.012g) en metanol
(2ml), se agité a 5°C (bafio de hielo), y se le agregd t-
butilamina (0.1ml), y la mezcla se agitd durante 1 hora a
5°C. El1 solvente se removié in vacuo. La purificacién por
HPLC preparativa automatizada para dar el compuesto del
titulo (0.007g) como una goma.
LC/MS Tr =2.75 min.
Espectro de masa m/z 374 [MH+].

Los siquientes compuestos se elaboraron usando una
ruta analoga al procedimiento anterior del ejemplo 20
usande los materiales de partida apropiados.

Ejemplo 33: (2R, 3R,4S,5R) -2-{6[ {(4—Cloro-2~-

fluorofaenil)amino]SH-purin-9-il}-5-atiniltetrahidrofuran-

3,4-diol

Intermediario 15: acetatc de (2R, 3R, 4R, 5R)-4- (Acetiloxi)-

2-[6—(4-cloro-2-fluoroanilino)-9H-purin-9-ilo]-5-

etiniltetrahidrofuran-3-ilo

Materiales de partida: acetato de (2R, 3R,4R,5R)-4-
(acetiloxi)-2-(6-cloro-9H-purin-9-il) -5~
etiniltetrahidrofuran-3-ilo y 4-cloro~-2-fluororanilina.

Ejemplo 33: (a partir del Intermediaria 15)

(2R, 3R, 458,5R) -2-{6-[ (4d-cloro-2-fluorofenil)amino] 9H-

purin-9-il}-5-etiniltetrahidrocfuran-3,4-diol

LC/MS Tr =3.01min.

Espectro de masa m/z 390 [MH+].
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Ejemplo34: {2R,3R,45,5R) -2{2-Clor -6-[(4-cl ro-2-

fluorofenil)amino] -9B-purin-9-il}-etiniltetrahidrofuran-

3,4,-diol

Intermediario 16: acetato de (2R, 3R,4R,5R)-4-(acetiloxi)~
2-(2-cloro-6-[ {4-cloro-2-fluorofenil) amino] -9H-Purin-9-
il}-5-etiniltetrahidrofuran-3-ilo

Materiales de partida: acetato de (2R, 3R,4R,5R}-4-
{acetiloxi)-2-(6-cloro-9H-purin-9-il)-5-
etiniltetrahidrofuran-3-ilo y 4-cloro-2-fluorcanilina.

Ejemplo  34: (a_partir del Intermediario 16)

(2R, 3R, 48, 5R)-2-{2-cloro-6-[ {4-cloro-2-

fluorofenil)amino}-9H-purin-9-il)-5-

etiniltetrahidrofuran-3,4-dicl

LC/MS Tr= 3.34 min.
Espectro de masa m/z 425 [MH+].

Ejemplo 35: {2R,3R,45,5R) -2-[6-[ (2-cloro-4-

fluorofenil)amino)]-9H-

purin-9-il}-5-etiniltetrahidrofuran-3,4-diol

Intermediario 17: acetato de (2R, 3R,4R,5R}-4-(acetiloxi)-

2-[6[ (2-cloro-4-fluorofenil)amino]-9H-purin-9-il}-5-

etiniltetrahidrofuran-3-ilo -

Materiales de ©partida: acetato de (2R, 3R, 4R, 5R) -4~
(acetiloxi)-2-(6-cloro-9H-purin-9- il) -5-

etiniltetrahidrofuran-3-ilo y 2-cloro-4-fluorcanilina.
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Ejemplo 35: (a partir del Intermediario 17)

{2R, 3R, 45, 5R)-2-{6-[ (2-cloro-4-fluorofenil)amino]-9H~-

purin-9-il}-5-etiniltetrahidrofuran-3,4-diol

LC/MS Tr= 2.87 min.
Espectro de masa m/z 390 [MH+].

Ejemplo 36: (2R, 3R,48,5R)-5-Etinil-2-{6-[ (4-fluoro-2~

metilfenil)aminol-9H-purin-9-il)tetrahidrofuran-3,4-diol

Intermediario 18: acetato de (2R, 3R, 4R,5R)-4-(acetiloxi)~-

5-etinil-2-{6-[ (4-fluoro~2-metilfenil)amino)-9H-purin-9-

il}tetrahidrofuran-3-ilo

Materiales de ©partida: acetato de (2R, 3R, 4R, 5R) -4~
(acetiloxi)-2-(6-cloro-9H-purin-9-il)-5-
etiniltetrahidrofuran-3-ilo y 4 fluoro-2-metilanilina.

Ejenplo 36: (a partir del Intermediario 18)

(2R, 35S, 4R, SR} ~5-etinil-2~{6—-[ (4-fluoro-2-

Metilfenil)amino]-9H-purin-9-il)tetrahidrofuran-3, 4-diol

LC/MS Tr= 2.69 min.
Espectro de masa m/z 370 [MH+].

Ejemplo 37: (2R,3R,45,8R)-5-Etinil-2-(6-[(3-fluoro-2-

metilfenil)amino]-9H-purin-9-il}tetrahidrofuran-3,4-diol

Intermediario 19: acetato de (2R, 3R,4R,5R)-4-(Acetiloxi)-

5-etinil-2-{6~[{3~flucro-2-metilfenil)amino]-9H-Purin-9-

il}tetrahidrofuran-3-ilo
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Materiales de partida: acetato de (2R,3R,4R,5R)-4-
{acetiloxi) -2~ (6-cloro-9H-purin-9-il)-5-
etiniltetrahidrofuran-3-ileo y 3-fluoro-2-metilanilina.

Ejemplo 37; {a partir del Intermediario 19)

(2R, 3R, 4S5, 5R) -5-etinil-2-{6-[ (3—-fluoro-2-

Metilfenil)amino]-9H-purin-9-il)tetrahidrofuran-3,4-diol

'H RMN (DMSO) & 9.72 (1H, s, NH), 8.42 (1H, s, CH), 8.26
(1H,s,CH), 7.26-7.20 (2H, m, 2xCH), 7.07 (1H, m, CH),
5.99 (1H,d,CH); 5.75 (2H, vr.s, 2xOH), 4.82 (1H,t,CH);
4.58 (1H, dd, CH); 4.39(1H, t, CH); 3.77 (1K, d, CH):
2.09 (3H,d,CHs).

LC/MS Tr= 2.64 min.

Espectro de masa m/z 370 [MH+].

Ejemplo 38: (2R, 3R, 48,5R) -2-{6-[ {(3-cloro-2-

metilfenil)amino]-9H—Egrin-9-il}—5—etiniltetrahidrofuran-
3,4-diol

Intermediario 20: acetato de (2R, 3R, 4R, 5R) —-4-

(Acetiloxi)-2~{6-[(3-cloro-2-Metilfenil)amino]-9H-purin-

9-il}-5-etiniltetrahidrofuran-3-ilo

Materiales de @partida: acetato de (2R, 3R, 4R, 5R) ~4-
(acetiloxi)-2-(6-cloro-9H-purin-9-il)-5- -
etiniltetrahidrofuran-3-ilo y 3-cloro-2-metilanilina.

Ejemplo 38: (a partir del Intermediario 20) (2R, 3R, 4S, 5R) -

2-{6-[ (3-cloro-2-metilfenil)amino]-9H-purin-9-il}-5-

etiniltetrahidrofuran-3,4-diol
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'H RMN (DMSO) & 9.70 (1H,s,NH); 8.42 (1H,s,CH); 8.25
(14,s,CH); 7.35-7.32 (2H,m,2xCH); 7.25 (1H,t,CH); 5.99
(14,d,CH); 5.78 (0.5H,d,OH); 5.74 (0.5H,d,OH); 4.82
(1H,m,CH) ; 4,58 (1H,dd, CH); 4,38 (1H,q,CH};3.76
(1H,d,CH); 2.21(3H,s,CH;).

LC/MS Tr= 2.80min

Espectro de masa m/z 386 [MH+].

Ejemplo 39: (2R,3R,45,5R) -2-[6-[ (4-Cloro-2-

matilfenil)amino]l-9H-purin-9-il}-5-aetiniltaetrahidrofuran-

3,4-diol

Intermediario 21: acetato de (2R, 3R, 4R, 5R)-4- (Acetiloxi)-

2-{6-[ (4-cloro-2-metilfenil)amino-9H-purin-9-ilo}-5-~

etiniltetrahidrofuran-3 ilo

Materiales de partida: acetato de (2R, 3R, 4R, 5R) -4-
(acetiloxi)-2-(6-cloro~9H-purin-9il)-5-
etiniltetrahidrofuran-3-ilo y 4-cloro-2-metilanilina.

Ejemplo 39: (a partir del Intermediario 21)

(2R, 3R, 45, 5R)=-2-{6-[ (4d-cloro-2-Metilfenil)amino] -9H-

purin-9-il}~5-etiniltetrahidrofuran-3,4-diol

'H RMN (DMSO) & 9.69 (1H,s,NH); B8.61 (1H,s,CH); B8.45
(1H,s,CH); 7.61 (1H,d,CH); 7.58 (1H,d,CH); ™ 7.48d
(14,dd,CH); 6.19 (1H,d,CH); 5.98 (1.2H,v.br.s.,3xOH);
5.03 (1H,t,CH); 4.78 (1H,dd,CH); 4.59 (1H,t,CH); 4.59
(1H,t,CH); 3.96 (1H,d,CH); 2.40 (3H,s,CH3).

LC/MS Tr= 2.85 min.
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Espectro de masa m/z 386 [MH+].

Ejemplo 40: (2R, 3R,45,5R) -2-{6~-[ (5-cloro-2~-

matilfenil)amino] -9H- purin-9-il}-5-

aetiniltetrahidrofuran-3,4-diol

Intermediario 22: acetato de (2R, 3R,4R,5R)4-(acetiloxi)—-

2-{6-[ (5-cloro-2-metilfenil)amino]-9H-purin-9-ilo}-5-

etiniltetrahidrofuran-3-ilo

Materiales de partida: acetato de (2R, 3R, 4R, 5R) -4-
(acetiloxi)-2-({6-cloro-9H-purin-9-ilo)-5-
etiniltetrahidrofuran-3-ilo y 5-cloro-2-metilanilina

Ejemplo 40: (a partir del Intermediario 22)

(2R, 3R, 4S5,5R)-2-{6-[ (5—-cloro-2-metilfenil)amino] -9H-

purin-9-il}-5-etiniltetrahidrofuran-3, 4-diol

LC/MS Tr= 2.86 min.
Espectro de masa m/z 386 [MH+].

Ejemplo 41: (2R, 3R,45,5R) ~2~-{ 6-[ (2-Bromo-4-~

fluorofenil)amino]-9H-purin-9-il}5-etiniltetrahidrofuran-

3,4-diol

Intermediario 23: acetato de (2R, 3R,4R,5R)-4-acetiloxi)-
2-{6-[ (2-bromo-4-fluorofenil) amino]-9H-Purin-9-ilo]-5-
etiniltetrahidrofuran-3-ilo -
Materiales de ©partida: acetato de (2R, 3R, 4R, 5R) -4~
(acetiloxi)-2-{6-cloro-9H-purin-9-ilo) ~5-

etiniltetrahidrofuran—-3-il y 2-bromo-4-fluoroanilina.
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Ejemplo 41: {a partir del Intermediario 23)

(2R, 3R, 45, 5R)-2-{6—[ (2-bromo-4-fluorofenil)amino]-9H-

Purin-9-il]-5-etiniltetrahidrofuran-3, 4-diol

LC/MS Tr= 2.79min.
Espectro de masa m/z 435 [MH+].

Ejemplo 42: (2R, 3R, 4S5, 5R) -2-{2-cloro-6-[ (3-fluoro-2-

metilfenil)amino] -

S9H-purin-9-il) -5-etiniltetrahidrofuran-3,4-diol
Intermediario 24: acetato de (2R, 3R,4R,5R)}-4- (Acetiloxi)-

2[2-cloro-6-[ (3-fluoro-2-metilfenil)amino]-9H-purin-9-
ilo}-5-etiniltetrahidrofuran-3-ilo.

Materiales de partida: acetato de (2R, 3R, 4R, 5R) -4-
(acetiloxi)-2- (6-cloro-9H-purin-9-ilo)-5-
etiniltetrahidrofuran-3-ilo y 3-fluoro-2-metilanilina.

Ejemplo 42: {a partir del Intermediario 24)

(2R, 3R, 45, 5R) -2-{2-cloro-6-[ (3-fluoro-2-

metilfenil) amino] -9H-purin-9-il}-5-tetrahidrofuran-3, 4-

diol
LC/MS Tr =3.17 min.

Espectro de masa m/z 405 [MH+].

Ejemplo 43: (2R,3R,48,5R) -2-{6, [ (3,4-

Difluorofaenil)amino]-9H-Purin-9-il}-5-

etiniltetrahidrofuran-3,4-diol
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Intermediario 25: acetato de (2R, 3R,4R,5R)-4-(acetiloxi)-

2-{6-{(3,4-difluorofenil)amino]-9H-purin-9-ilo}-5-

etiniltetrahidrofuran-3-ilo

Materiales de @partida: acetato de (2R, 3R,4R,5R)~-4-
(acetiloxi)-2- (6-cloro-9H-purin-9-il)-5-
etiniltetrahidrofuran-3-il y 3,4-difluorocanilina.

Ejemplo 43: (a partir del Intermediario 25) (2R, 3R, A4S,
5R) -2-{6-[(3,4-Difluorofenil)aminol-9H-purin-9-il}-5-
etiniltetrahidrofuran-3, 4-diol

'H RMN (MeOH) & 8,5 (1H,s,CH); 8.41 (1H,s,CH); 8.14
(l1H,m,CH); 7.52(1H,n,CH); 7.4(1H,m,CH); 6.2 (1H,d,Ch);
4.91 (1H,m,CH); 4.78 (lH,m,CH); 4.49 (1H,t,CH); 3,31
(1H,d,CH).

LC/MS Tr= 2.85 min.

Espectro de masa m/z 374 [MH+].

Ejemplo 44: (2R,3R,48,5R)-2-{6-[{2-metilfenil)amino]-9H-

purin-9-il}-5-etiniltetrahidrofuran-3,4-diol
Lntermediario 26: acetato de (2R, 3R, 4R, 5R)-4-{Acetiloxi)-
2-(6-[(2-metilfenil)amino]-9H-purin-9-il}-5-
etiniltetrahidrofuran-3-ilo

Materiales de ©partida: acetato de (2R, 3R,4Ry5R}-4-
(acetiloxi)-2-(6-cloro-9H-purin-9-ilo)-5-

etiniltetrahidrofuran-3-ilo y 2-metil anilina

128
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Ejemplo 44: (a partir del Intermediario 26):

(2R, 3R, 4S,5R)-2-{6-[ (2-metilfenil)amino]-9H-purin-9-il}5-

etinjiltetrahidrofuran-3, 4-diol

LC/MS Tr= 3.05 min.

Espectro de masa m/z 352 [MH+].

Ej lo 45: 2R,3R,48,5R)-2{6-[(4-metilfenil)amino]-9H~-
purin-9-il}-5-etiniltetrahidrofuran-3,4-diol
Intermediario 27: acetato de (2R, 3R, 4R, 5R)-4-{acetiloxi)-
2-{6-[(4~metilfenil)amino]-9H-purin-9-ilo}-5-
etiniltetrahidrofuran-3-ilo

Materiales de partida: acetato de (2R, 3R, 4R, 5R) -4~
{(acetiloxi)-2- (6-cloro-9H-purin-9-ilo)-5-
etiniltetrahidrofuran-3-ilo y 4-metil anilina

Ejemplo 45: {a partir del Intermediario 27)

(2R, 3R, 4S,5R)-2-{6-[ (4-metilfenil)amino] -9H-purin-9-il}-

5-etiniltetrahidrofuran-3, 4-diol

LC/MS Tr= 3.26 min.
Espectro de masa m/z 352 [MH+].

Ejemplo 46: (2R,3R,48,5R) -2-{6-[ (3-Cloro-2-

fluorofanil)amino}-9H-purin-9-il}-5-

etiniltetrahidrofuran-S,4-diol -
Intermediario 28: acetato de (2R, 3R,4R,5R)-4-(acetiloxi)-

2-{6-[ (3—-cloro~2-fluorofenil)amino]-9H-Purin-9-ilo}-5-

etiniltetrahidrofuran-3-ilo

440
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Materiales de partida: acetato de (2R, 3R,4R,5R)-4-
(acetiloxi)-2- (6-cloro-9H-purin-~9-ilo)-5- l
etiniltetrahidrofuran-3-ilo y 3-cloro-2-fluoro anilina

Ejemplo 46 (a partir del Intermediario 28)

(2R, 3R, 45, 5R)-2-{6-[ (3-cloro-2-fluorofenil)amino] -9H-

purin-9-il}-5-etiniltetrahidrofuran-3, 4-diol

LC/MS Tr= 2.83 min.
Espectro de masa m/z390 [MH+].

Ejemplo 47: {2R,3R,48,5R) -2-{6-[ {(2-fluoro-5-

metilfenil)amino rin-9-il)-5-etiniltetrahidrofuran-

3,4-diol:

Intermediario 29: acetato de (2R,3R,4R,5R)-4-(Acetiloxi)-

2-{6-[(2-fluvoro-5-metilfenil)amino]-9H-Purin-9-ilo]-5-

etiniltetrahidrofuran-3-ilo

Materiales de @partida: acetato de (2R, 3R, 4R, 5R) ~4~-
(acetiloxi)-2-(6-cloro-9H-purin-9-ilo)-5-
etiniltetrahidrofuran-3-ilo y 2-fluoro-5-metil anilina

Ejemplo 47: (a partir del Intermediario 29)

(2R, 3R, 4S5, 5R) -2-{6-[ (2-fluoro-5-metilfenil) amino] -9H-

purin-9-il]-5-etiniltetrahidrofuran-3,4-diol

LC/MS Tr= 2.72min. -
Espectro de masa m/z 369 [MH+].

Sistema LC/MS

e Columna: 3.3cm x 4.6mm ID, 3um ABZ+PLUS

* Relacién de Flujo: 3ml/min
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* Volumen de inyeccién: 5ul
* Temperatura: temperatura ambiente

Solventes: A: &cido férmico 0.1% + acetato de amonio

10m Molar.
B: acetonitrilo 95% + acido férmico 0.05%
Gradiente: Tiempo A% B%
0.00 100 0
0.70 100 0
4.20 0 100
5.30 0 100
5.50 100 0

HPLC preparativa automatizada.

oColumna: 10cm x 21.2 mm ID, 5um ABZ + PLUS
sRelacidén de flujo: 4ml/min

sTemperatura: temperatura ambiente
Solventes: A: agua de HPLC + &acido férmico 0.1%

B: acetonitrilo + Acido fdérmico 0.05%

Gradiente: Tiempo A% B%
0.00 95 5
1.45 95 5
20 10 90 -
30 10 90
32 85 5
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Experimentos del gen reportero en levadura.

La actividad agonista en 1los receptores Al de
adenosina humanos se midié en 1lineas de cé&lula de
levadura que expresan el receptor Al de adenosina, junto
con una proteina G quimérica que enlaza la estimulacién
del receptor a la expresién de 1la enzima de JB-
galactosidasa. lLas células se sembraron en placas de 96-
pozos en un medio de cultivo al cual se le agregd 3-AT

2mM (3-aminotriazol) para limitar el crecimiento basal en

ausencia de estimulaciébn agonista, y FDG (di-p-D-
galactopiranosida de fluoresceina) como sustrato para la
B-galactosidasa, que convirtié la FDG a fluoresceina.
Para medir la potencia, se agregaron agonistas a los
pozos apropiados a un rango de concentracién de
aproximadamente 107° - 10M y se incubaron a 30°C por 18
horas. En este punto, la cantidad de fluoresceina se
midié en un espectrofotébmetro. De estas lecturas, se
puede calcular 1la concentracién-dependencia de la
estimulacién por el agonista. Uno de los agonistas
probados en cada una de las placas de 96-pozos fue el
agonista no selectivo estandar, N-etilcarboxamido
adenosina (NECA), y la potencia de todos los agonistas
probados se expresa con relacidén al estédndar NECA.

(ECR= relacién de concentracién equipotente relativa a

NECA=1)
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Experimentos del gen reporterc en células CHO.

La actividad agonista en receptores A3 de adenosina
humanos se midié en células de ovario de Hamster Chino
(CHO} gque contenian los elementos del dgen reportero
CRE/SPAP/HYG (CRE= elemento de repuesta ciclico AMP; HYG=
resistencia a la higromicina; SPAP= fosfatasa alcalina de
placenta secretada) que durante 1la estimulacién de
niveles cAMP produce SPAP. Se usd® una linea de célula que
se transfectd establemente con el receptor A3 de
adenosina humano, ademds de los elementos anteriores. Las
células se sembraron en placas de 96-pozos en un medio de
cultivo y se incubaron a 37°C durante 1 hora. Para medir
la potencia, se agregaron agonistas a los pozos
apropiados a un rango de concentracidén de aproximadamente
107° —~ 10™°M. Después de 15 minutos, se estimularon los
niveles de cAMP por la adicién de una concentracién
madxima de forskolina. Todas las células se incubaron
después durante 5 horas adicionales a 37°C, y se
enfriaron hasta temperatura ambiente, después de lo cual
un sustrato para 1la fosfatasa (fosfato de para-
nitrofencl, PpNPP), dque se convirtié por SPAP_, a un
reactivo de color) se agregd después, y las placas de 96-
pozos se leyercon en una placa lectora. De estas lecturas,
puede calcularse 1la concentracién-dependiente de la

inhibicién por el agonista para la produccién de SPAP
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estimulada por forskolina. Como en los ensayos de
levadura, uno de los agonistas probados en cada una de
las placas de 96-pozos fue el agonista no selectivo
estandar, N-etilcarboxamidoadenosina (NECA), Y la
potencia de todos los agonistas probados se expresa con
relacién al estandar NECA.

Tabla 2: Potencias en los ensayos de gen reportero.

Receptor de Receptor de

Ejemplo No. Adenosina Al Adenosina A3
ECR¥ ECR®
33 26.31 >215
34 39 >607
1 9.95 >1070
2 10 >3580
3 6.46 >823
35 6.48 >974
36 7.15 >1117
32 7.94 >1070
37 4.79 >145
38 5.48 >145

39 7.36 >168

40 16.94 >505
41 5.92 >505
4 27.96 >407
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5 3 >196
6 24.6 >105%9
42 9.17 >220
7 11.4 >178
B 7.94 >1786
9 23.61 >165
43 34.9 >168
10 6.89 >1066
pi 5 >210
12 4.47 >80.2
13 18.86 >386
14 14,086 >502
15 18.79 >778
17 2.0886 >4186
19 8.57 >3208
1@ 6.681 >3208

*ECR= la relaciétn de concentracién equipotente relativa
a NECA=1 (ver descripcién en el ensayo Gen reporteroc).

A través de la especif-icacién y las reivindicaciones
que siquen, salvo que el contexto requiera otra qosa, la
palabra “comprende”, y variaciones tales como “que
comprende” y Tcomprendiendo”, se entendera que implican
la inclusién de entidades completas declaradas o etapa o

grupo de entidades completas pero no la exclusién de
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cualquier otra entidad completa o etapa o© grupo de

entidades completas o0 etapas.
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Reivindicaciones

1. Un compuesto de formula (Ia):

10

Rl
NH
N7 =
JON
R? N
HC S
RO R
(la)

en donde X representa O o CHj;

R! representa:

(1)

15

20

(ii)

cicloalguilo (Ci-s) ~-(alg)a— © cicloalquenilo (C3-s) -
(alg),~, el grupo cicloalquilo o cicloalquenilo
estando substituide opcionalmente por unc o© méas
substituyentes seleccionados de OH, haldgeno,
alquilo Ci-6s -alcoxi Ci-6s alqueniloxi Cz-6~,
alquiniloxi C;-¢— y fenilo, en donde (alg) representa
alquilo C;.3 ¥y n representa 0 6 1, y el grupo (alq)
puede opcionalmente substituirse por el_, grupo
cicloalquilo Ci-g;

un grupo fenilo opcionalmente substituido por uno o

mas substituyentes seleccionados de: halbébgeno, CFi,

A13



91

ciano, -alquilo C;-g, -alquenilo Cz.s, —alquinilo C,.g,

alcoxi Ci-¢-, —alquil OH C;.s, -COH y -CO; alquil Cj-g;

(iii)un grupo heterociclico C,.; que contiene al menos un

5
10 (iv)

15
(v)

20

hetercatomo seleccionado de O, N, o S, y substituido
opcionalmente por uno o mas substituyentes
seleccionados de OH, -alquilo Ci-s, —-alcoxi Ci-¢, —CO2
alquil G4, —-CO alquil C,-(, -COz arilo o cicloalquil
(Cs-s) —CO:2{alg),, en donde (alq) representa alquilo
Ci-3 ¥ n representa 0 6 1;

un grupo algquilo C;-;» de cadena recta o ramificada
substituido opcionalmente por uno o mas grupos
seleccionados de fenilo, halégeno, hidroxi, Y
cicloalquilo Ci3-7, donde uno o mis &atomos de carbono
del grupo alquilo Ci-12 puede reemplazarse
opcionalmente por un grupo independiente
seleccionado de S(=0), {(donde nes 0, 1 6 2) y N;

un anillo biciclico fundido

en donde A representa cicloalquilo C4¢ o fenilo y B

representa fenilo substituido opcionalmente por alquilo

Ci-3» ¥ el anillo biciclico se enlaza a la porcién purina-

25 6-amino por medio de un Atomo de anilloc del anillo A;
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R? representa un grupo -alquilo Ci.a, halégeno, hidrdgeno
o —alcoxi Cj-a;

R? y R' independientemente representan H o un grupo -
alquilo C;-¢;

o una sal farmacéuticamente aceptable y/o solvato del
mismo.

2. Un compuesto de conformidad con la reivindicacién
1 en donde R? representa hidrégeno o halégeno.

3. Un compuesto de conformidad con la reivindicacién
1 6 2 en donde R*® y R* cada uno representa hidrégeno.

4. Un compuesto de conformidad con alguna de las
reivindicaciones 1 a 3 en donde X representa O.

5. Un compuesto seleccionado de:

(2R, 3R, 4s, 5R)~-2-{6-[ (4-cloro-2-
fluorofenil)amino]-9H-purin-9-il}-5-
etiniltetrahidrofurano-3, 4-diol;

(2R, 3R, 4s, 5R)-2-{2-cloro-6-[ (4—cloro-2-
fluoreofenil)amino]-9H-purin-9-il}-5-
etiniltetrahidrofurano-3, 4-diol;

(2R, 3R, 45, S5R)-2-{6-[(2-cloro-4-
fluorofenil)amino]-9H-purin-9-il}-5- -
etiniltetrahidrofurano-3, 4-diol;

(2R, 3R, 45, 5R)-5-etinil-2-{6-[ (4-fluoro-2-

metilfenil)aminoj-9H-purin-9-ill}tetrahidrofurano-3, 4~

-diol;
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(2R, 3R, 4S, 5R)-2-{6-[(2,4-difluorofenil)amino]-9H-
purin-9-~il}-5-etiniltetrahidreofurano-3, 4-diol;

(2R, 3R, 4S, 5R)-5-etinil-2-{6-{ (3-fluoro-2-
metilfenil)amino}-9H-purin-9-il}tetrahidrofurano-3, 4-
diol;

(2R, 3R, 4S, b5R)-2-{6~[(3-cloro-2~metilfenil)amino]-
9H-purin-9-il}-5-etiniltetrahidrofurano-3,4-diol;

(2R, 3R, 48, 5R)~-2-{6é6-[(4~-cloro-2-metilfenil)amino]-
9H-purin-9-il}-5-etiniltetrahidrofurano-3, 4-diol;

(2R, 3R, 45, 5R)-2-{6-[(5-cloro-2-metilfenil)amino]-
SH~purin-9-il}-5-etiniltetrahidrofurano-3,4-diol;

(2R, 3R, 45, SR)-2-{6~[ (2-bromo-4-
fluorofenil)amino] -9H-purin-9-il}-5-
etiniltetrahidrofurano-3, 4-diol;

(2R, 3R, 4s, S5R)-2-{2-cloro-6-[ (3-fluoro-2-
metilfenil)amino]-9K-purin-9-il}-5-
etiniltetrahidrofurano-3, 4-diol;

(2R, 3R, A4S, 5R)-2-{6—[(3,4—difluorofenil)amino]-BH-'
purin-9~il}-5-etiniltetrahidrofurano-3, 4~diol;

N-etil-2-({9-[ (2R, 3R, 4S,5R)-5-etinil-3, 4-
dihidroxitetrahidrofurano-2-il]-9H-purin-6-
il}amino)etanosulfonamida;

Etil 4-({9-( (2R, 3R, 4S,5R)-5-etinil-3, 4-
dihidroxitetrahidrofurano-2-il]-9H-purin-6-

il}amino)piperidin-l-carboxilato;
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(2R, 3R, 4s, 5R)-5-etinil-2-(6-{[ (1S,2S)-2-
hidrexiciclopentil]amino}-9H-purin-9-il)tetrahidrofuranc-
3,4-diol;

(2R, 3R, 4S8, b5R)-2-[6-indan-2-ilamino)-9H-purin-9-
il]-5-etiniltetrahidrofurano-3, 4-diol;

(2R, 3R, 4S, 5R)-2-[6~(ciclobutilamino)~-9H-purin-9-
il]-5-etiniltetrahidrofurano-3, 4-diol;

(2R, 3R, 4S5, 5SR)-5-etinil-2-{6-[(2-feniletil)amino])-
9H-purin-9-il}tetrahidrofuran-3,4-diol;

(2R, 3R, 4S, B5R)-2-[6-(ciclohexilamino)-9H-purin-9-
il}-5-etiniltetrahidrofurano-3, 4-diol;

(2R, 3R, 4S, B5R)-5-etinil-2-(6-{[(1S*,2S*%,35%,4R*)~-
3-metilbiciclo[2.2.1)hept-2-il]Jamino}-9H-purin-9-

il) tetrahidrofurano-3, 4-diol;

(2R, 3R, 4S, 5R)-5-etinil-2-(6-{[(1R*,*2S)-2-metoxi-
2-fenilciclopentil]amino}-9H-purin-9-il) tetrahidrofurano-
3,4-diol;

(2R, 3R, 4S, 5R)-2-[6-({ciclopropilamino)-9H-purin-9-
il}-5-etiniltetrahidrofurano-3, 4-diol;

(2R, 3R, 4S, b5R)-2-{6-[(ciclopropilmetil)amino]-9H-
purin-9-il}-5-etiniltetrahidrofurano~3, 4-diol; -

(2R, 3R, 48, 5R)-2-[6-(ciclopentilamino)-9H-purin-9-

il]-5-etiniltetrahidrofurano-3, 4-diol;
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(2R, 3R, 45, S5R) -5-etinil-2-(6-{[ (2R, 3R) ~-2-
metiltetrahidrofurano—3-il]amino}—QH-purin;Q—
il)tetrahidrofurano-3,4-diol;

(2R, 3R, 4s, 5R)-5-etinil-2-(6-{[ (2S,3S)-2-
metiltetrahidrofurano-3-~il]amino}-9H-purin-9-

il) tetrahidrofurano-3, 4-diol;

(2R, 3R, 45, S5R) -5-etinil-2-{6-[ (trans-4-
metoxiciclohexil)amino]-9H-purin-9-il}tetrahidrofurano-
3,4-diol;

(2R, 3R, 45, 5R)-5-etinil-2-{6-[ (trans-4-
etoxiciclohexil)amino]-9H-purin-9-il}tetrahidrofurano-
3,4-diol;

(2R, 3R, 4s, 5R) -5-etinil-2-{6-{ (trans-4-
propeniloxiciclohexil)amino]-9H-purin-9-
il}tetrahidrofurano-3, 4-diol;

(2R, 3R, 45, 5R)-5-etinil-2-[6-(tetrahidro-2H-piran-
4-ilamino) -9H-purin-9-il]tetrahidrofurano-3, 4-diol;

(2R, 3R, 43, 5R)~2-{6-[ (1R*,5R*, 65*%)~
biciclo[3.2.0)hept-6-ilaminc]-9H~-purin-9-il}-5-
etiniltetrahidrofurano-3, 4-diol;

(2R, 3R, 45, 5R)-2-{6z[(2,2-
dimetilciclopropil)amino]-9H-purin-9-il}-5-

etiniltetrahidrofurano-3, 4-diol;
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(2R, 3R, 4s, 5R)-5-etinil-2-{6-[ (trans-4~
hidroxiciclohexil)amino}-9H-purin-9-il}tetrahidrofurano-
3,4-diol;

(2R, 3R, 4s, 5R)-2-{6-[ (2-metilfenil)amino]-9H-
purin-9-il}-5-etiniltetrahidrofurano-3, 4-diol;

(2R, 3R, 45, 5R)-2-{6-[(4-metilfenil)amino]-9H-
purin-9-il}-5-etiniltetrahidrofurano-3, 4-diol;

(2R, 3R, 4s, 5R)-2-{6-[ (3-cloro-2-
fluorofenil) amino]-9H~purin-9-il}-5-
etiniltetrahidrofurano-3, 4-diol;

(2R, 3R, 45, S5R)=-2-{6-[ (2-fluoro-5-
metilfenil) amino]-9H-purin-9-il}-5-
etiniltetrahidrofurano-3, 4-diol;

butil 4-({9-[ (2R, 3R, 43, 5R) ~-5-etinil-3,4-
dihidroxitetrahidrofurano-2-il]-9H-purin-6-
il}amino)piperidina-l1-carboxilato;

ciclopropilmetil 4-({9-[(2R, 3R, 4S, O5R)-5-etinil-
3,4-dihidroxitetrahidrofurano-2-il]~9H-purin-6-
il}amino)piperidina-l-carboxilato;

{2R, 3R, 4s, 5R)-5-etinil-2-{(6-[(1S,25)-2-
metoxiciclopentil]amino}-9H-purin-9-il) tetrahidrofurano-
3,4-diol;

(2R, 3R, 45, S5R)-5-etinil-2-{6-[ (4, 4-
difluoro)ciclohexil)amino}-9H-purin-9-

il)tetrahidrofurano-3, 4-diol;
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(2R, 3R, 48, 5R)-5-etinil-2-{6-[ (ciclohex-3-
enil)amino] }-9H-purin-9-il) tetrahidrofuran-3, 4-diol;

(2R, 3R, 43, SR)-5-etinil-2-[6-
(diciclopropilmetil)amino]-9H~-purin-9-
il)tetrahidrofurano-3,4-diol;

(2R, 3R, 4S5, B5R)-5-etinil-2-[6-(ciclooctil)amino]-
9H~-purin-9-il) tetrahidrofurano-3, 4-diol;

(2R, 3R, 4S, 5R)-5-etinil-2-[6-(cicloheptil)amino]-
9H-purin-9-il) tetrahidrofurano-3, 4-diol;

(2R, 3R, 4S8, b5R)-5-etinil-2-{6-[(1R*,4S*)-4-metoxi-
ciclohept-2-enilamino)-9H-purin-9-il]~tetrahidrofurano-
3,4-diol; ¥y

(2R, 3R, 4S, 5R)-5-etinil-2-{6-[(1S*,4R*}-4-metoxi-

~ciclohept-2-enilamino)-9H-purin-9-il]-tetrahidrofurano-

3,4-diol.

6. Una composicién farmacéutica que comprende un
compuesto de férmula (Ia) o una sal farmacéuticamente
aceptable y/o solvato del mismo junto con un portador
farmacéutico y/o excipiente.

7. E1 uso de un compuesto de fé6rmula (Ia) o una sal
farmacéuticamente aceptable y/o solvato del mismg, para
la manufactura de un medicamento para el tratamiento de
un pacienze dque sufre de una condicién donde es una
ventaja reducir la concentracién de acido graso libre en

plasma ¢ reducir el ritmo cardiaco.
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8. E1l uso de un compuesto de férmula (Ia) o una sal
farmacéuticamente aceptable y/o solvato del mismo para la
manufactura de un medicamento para el tratamiento de un
paciente que sufre de, o es susceptible a enfermedad
isquémica del corazén, enfermedad vascular periférica o
apoplejia o cuyo sujeto padece de dolor, un trastorno del
SNC, apnea del suefic o emesis.

9. Un método para el tratamiento en un paciente que
sufre de una condicién donde es una ventaja reducir la
concentracién de &cido graso libre en plasma o reducir el
ritmo cardiaco, que comprende administrar una cantidad
terapéuticamente efectiva a un compuesto de fdérmula (Ia)
o una sal farmacéuticamente aceptable y/o solvato del
mismo. '

10. Un método para el tratamiento en un paciente que
sufre de, o es susceptible a enfermedad isquémica del
corazén, enfermedad vascular periférica o apoplejia o
cuyo sujeto padece de dolor, un trastorno del SNC, apnea
del suefioc o emesis, que comprende administrar wuna
cgntidad terapéuticamente efectiva de un compuesto de
férmula (Ia) o una sal y/o solvato farmacéutigamente

aceptable del mismo.
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Resumen.
La presente invencién se refiere a composiciones
farmacéuticas que contienen ciertos derivados de la
adenosina que tienen un grupoc acetileno en la posicién
4', que son agonistas Al de la adenosina, y a su uso en

terapia.
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These elements were avallable or fumished to this Authorly In the following language: , whichIs:

O the language of a translation fumished for the purposes of the international search (under Rule 23.1(b)).
[0 the language of publication of the international application (under Rule 48.3(b)).

O the language of a translation fumished for the purposes of international preliminary examination (under Rule
§5.2 and/or 55.3).

3. With regard to any nuclectide and/or amino acld sequences disclosed In the intemational application, the
intemational preliminary examination was carried out on the baslis of the sequence listing:

g

contained in the intemnational application in written form.
—..' O filed togsther with the intemational application In computer readable form.
) fumished subsequently to this Authority in written form.

fumished subsequently to this Authority In computer readable form.

The statement that the subsequently fumnished written sequence listing does not go beyond the disclosure in
the Intamational application as filed has been fumished.

The statement that the iInformation recorded in computer readable form is Identical to the written sequence
listing has been fumnished.

O OO0

4. The amendments have resulted in the cancellation of:

O the description, pages:

O the claima, Nos.:
O the dmwings, sheets:
5. O This report has baen established as if (some of) the amendments had not been mads, since they have been

considered to go beyond the disclosure as filed (Rule 70.2(c)):

Form PCTAPEA/40R (Boxse I-VIIl, Sheet 1) (July 1996)
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{Any replacement sheet contalning such amendmenis must be referred to under item 1 and annexed o this
report.)

8. Additional observations, if necessary:

V. Reasoned statement under Article 35(2) with regard to novelty, Inventive step or industrial applicablilty:
clitations and explanations supporting euch statement

1. Statement
Novelty (N) Yes: Claims 5§-10
' No: Claims 14
J?’) inventive step (IS) Yes: Claims 1-10
No: Claims -

Industrial applicabliity (IA}) Yes: Claims 1-8
No: Claims

2. Chations and axplanations
seo saparate shest

Form PCT/PEA/4Q0 (Boxes I-VIll, Shest 2) (July 1968)
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Re ltem V
Reasoned statement under Article 35(2) with regard to novelty, inventive step or
Industrial applicabliity; citations and explanations supporting such statement

Reference Is made to the following documents:
D1: WO 89 38877 A (COUSINS RICHARD PETER CHARLES ;COX BRIAN
(GB); CHAN CHUEN (GB); GL) 5 August 1999 (1999-08-05)
D2: WO 99 24449 A (COUSINS RICHARD PETER CHARLES ;COX BRIAN
(GB); GLAXO GROUP LTD (GB) 20 May 1999 (1998-05-20) cited in the
application

1.) The subject-matter of claims 1-4 is not new. The reasons for this are the following:
D1 discloses 5'-ethynyladenosine derivatives (see p. 24, 1.4-20, formula (XI)) for
use as synthesls intermedietes.

In view of the definitions of the variables "L" and "R1" in formula (XI) of D1 [ "L" is
halogen; "R1": see p.5, .15-p.6,1.15, and p.10, 1.27}] it has to be concluded that the
compounds of formula Xl of D1 anticipate the compounds of formula (la) of the
application wherein R2 is halogen.
The subject-matter of claim 5 is considered to be new, because none of the available
prior art documents discloses the specific compounds recited in claim 5.
The subject-matter of claims 6-10 is considered to be new, because none of the
available prior art documents discloses pharmaceutical compositions or pharmaceutical
uses of a compound of formula (la) of claim 1.

2.) The subject-matter of claims 1-10 is considered to involve an inventive step. The
reasons for this are the following:

D2 (cited by the Applicant) is considered to be the closest prior art document.

D2 describes adenosine derlvatives with a fluorinated alkyl group at the 4'-posmon for
use as adenosine A1 receptor agonists. 't :
The difference between the application and D2 is that the adenosine derivatives of the
application have an acetylene-group in the 4'-position whereas the adenosine
derivatives of D2 have a fluorinated alkyl group at the 4'-position.

The problem to be solved is considered to be the provision of further adenosine
derivatives for use as adenosine A1 receptor agonists.

The problem is solved by replacing the fluorinated alkyl group of D2 with 4'-acetylene.

Form PCT/Separate Sheat/408 (Sheet 1) (EPO-Aprl 1887)
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Neither D2 alone, nor D2 in combination with another of the available prior art
documents, would direct the skilled practioner towards replacing the fluorinated alkyl
group of D2 with acetylene.

Thus the subject-matter of claims 1-10 is considered to be non-cbvious and to invoive
an inventive stap.

3.) Claims 8 and 10 relate to subject-matter consldered by this Authority to be covered
by the provisions of Rule 87.1(iv) PCT. Consequently, no opinion will be formulated with
raspect to the industrial applicability of the subject-matter of these claims (Article
34(4)(a)(i) PCT).

Form PCT/Sepamte Sheat/408 (Sheet 2} (EPO-April 1007)
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C.(Continuation) DOCUMENTS CONSIDERED TO BE RELEVANT
Calagory * | Clation of docunent, with indication, whare spproprighe, of the relsven] passages

Ralsvant 1o claim No.

A WO 99 24449 A (COUSINS RICHARD PETER 1,6-10
CHARLES ;COX BRIAN (GB); GLAXO GROUP LTD

(6B) 20 May 1999 (1999-05-20)

cited in the application

abstract

Fam FCTABA/R10 (conlinuation of secand ehest) (July 188)
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Inemational applicstion No
INTERNATIONAL SEARCH REPORT PCT/GB 02/01317
Box1 Observations where certain claims were found unssarchabile (Continuation of ltem 1 of first sheet)

Thia Imamaiional Search Report has not besn eetablishad In respect of cartain caimea undar Aricls 17{2){a) for the following reasons:

1[ﬂcum

mmmbmﬂmmrndmmmdbumwwmm namely:

Although claims 9,10 are directed to a methoed of treatment of the human/animal
body, the search has been carried out and based on the alleged effects of the
compound/composition.

2|:|cmm

of the Intemational Application that do not cemply with the prescribad requiremants to such
ancmmhtmmurm niemaiional Esarch can be carrsd out, epaciiically:

¢

8. Claims Noe.:
I:I because they are dependant claime and are not drafied in accordance with the esoond and third ssntances of Ruls 6.4(a)

Box Il Observations whare unity of invention le lacking (Continuation of Hem 2 of first sheet)

Thia Intemafional Searching Authority found muliiple Inventions in this Internationat appiication, as follows:

1 As all required addiional search fees ware imely pald by tha applicant, this iInlemetional Ssarch Report covers all
ssarchable dalms.

2. D As all searchabie claims could be searchad withaut efiort jusiifying an additonal fas, this Authorty did not invile paymant
- of any addilional fes.

a A8 of th addiional ssarch fee this Inlemafional Search
] As,on sorna ot e acuared ackhionsl saarch foas wers tiney paid by the applicant this Iniemaona) Search Report

E] Tha addiional search feag were accompanied by the applicant's protest.

D No protest accompenied tha payment of addtional ssarch fage.

Form PCTASA/210 (continuation of first shaet (1)) (July 19098)
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ntevamonal Appeation No
Infermetion on pates lamily members PCT/GB 02/01317
Patent document Publication Patant family Publicetion
clted In saarch repart date mermber(s} date
EP 0334361 A 27-09-1989 US 4996308 A 26~02-1991
AT 121415 T 15-05-1995
AU 3173789 A 28-09-1989
CA 1322195 Al 14-09-1993
CN 1036579 A ,8 25-10-1989
DE 68922235 D1 24-05-1995
DE 68922235 T2 31-08-1995
DK 145289 A 26-09-1989
EP 0334361 A2 27-09-1989
ES 2074060 T3 01-09-1995
FI 891339 A ,B, 26-09-1989
HU 49367 A2 28-09-1989
IE 67543 B1 17-04-1996
P 1283285 A 14-11-1989
JP 2829737 B2 02-12-1998
KR 135529 Bl 23-04-1998
NO 891248 A ,B, 26-09-1989
NZ 228422 A 26-04-1991
PH 26776 A 13-10-1992
PT 90080 A ,B 10~11-1989
IA 8902105 A 29-11-1989
WO 9938877 A 05-08-1999 AU 2719799 A 16-08-1999
86 104729 A 30-04-2001
BR 9907270 A 24-10~2000
CA 2318278 Al 05-08-1999
CN 1289338 T 28-03-2001
EE 200000441 A 17-12-2001
WO 9938877 A2 05-08-1999
£P 1051425 A2 15-11-2000
HR 20000511 Al 31-12-2000
JP 2002501928 T 22-01-2002
NO 20003867 A 28-07-2000
PL 342670 Al 02-07-2001
sK 11192000 A3 11-06-2001
TR 200002218 T2 21-12-2000
™ 434250 B 16-05-2001
ZA 9900689 A 28-07-2000
WO 9967262 A 29-12-1999 AU 4514699 A 10-01-2000
BG 105155 A 28-09-2001
BR 9911498 A 20-03-2001
CN 1314910 T 26-09-2001
EE 200000784 A 15-04-2002
WO 9967262 Al 29-12-1999
EP 1090019 Al 11-04-2001
HR 20000896 Al 31-12-2001
NO 20006520 A 14-02-2001
PL 345089 Al 03-12-2001
sK 19582000 A3 06-11-2001
TR 200100449 T2 21-08-2001
WO 9924449 A 20-05-1999 AU 2048399 A 31-05-1999
BR 9813976 A 26-09-2000
CA 2309200 Al 20-05-1999
CN 1285843 T 28-02-2001
EE 200000285 A 15-08-2001
WO 9924449 A2 20-05-1999

Fortn PCTASAZ10 (puianl tamily smdg luly 1008)
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W0 9924449 A EP 1030857 A2 30-08-2000
HR 20000275 Al 31-12-2000
HU 0004082 A2 28-04-2001
JP 2001522857 T 20-11-2001
NO 20002361 A 05-07-2000
PL 340921 Al 12-03-2001
sK 6722000 A3 18-01-2001
TR 200002131 T2 22-01-2001
ZA 9810125 A 05-05-2000
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REQUISITOS NECESARIOS PARA PRESENTACION Y AGILIZACION DEL
' TRAMITE
. USUARIO  RADICADOR
PATENTE DE INVENCION )’ ’ MODELO DE UTILIDAD _ ( ) )

-.,_: Indicacién de que se solicita la concesion de una patente, /

s

()
Datos du identificacion del solicitante o de la persona que se presenta la sollcitud. e {)
Descripclon de la invencién. 7~ { )
Dibujos ds ser estos partinentes, ' ' R

Comprobanie de Pago de 1as lasas establecidas.
COMPLETA L) . " INCOMPLETA ( )
DISERO INDUSTRIAL ( ) '

Indicacién de que se golicita el registro de Diseilo industrial ( )

Datos de identificacion del solicitante o de la persona que presenta { )
la solicitud.

Representacion grifica y folografica del Disefio Industrial o muestra del

Material que Incorpora el disefo. ( )
Comprobante de pago de las tasas establecidas {( )
COMPLETA () o INCOMPLETA ()

ESQUEMA DE TRAZADO ()

- Indicacién de qllle soliclta el registro de un Esquema de trazado. ()
- Datos de Identificacion del solciants o de la persona que presenta
La sollcitud. !
Representacion.gréfica del esquema de trazado
COmprobanie de pago de |as tasas establecidas.

— e, ey
L

COMPLETA ' ' INCOMPLETA ()

s R.M%S&b

Fecha:

()

A gy,
T Sagge

()
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SUPERINTENDENCIA

2020
Bogotd, D.C.,
Doctor: OficloN° G55 4 |
Carios R. Olarte
Apoderado
Glaxo Group Limited
ASUNTO: Radicacién N° 079611
Solicitud intemacional PCT/GBG2/D1317
Fecha Inicio fase nacional 201003
Trdmite 011
Evento Ky
Actuacién 430
Folics 001

Como resultado del examen de forma, realizado con fundamento el el articulo 38 de la Declsién 486 de la
Comisién de la Comunidad Andina, articulo 27 del Tratado de Cooperacién en Matera de Patentes (PCT),
regia 51 bis del Reglamento y Circular Unica de la Superintendencia de Indusiria y Comercio, se le comunica
que:

0 La soliciiud no contiene la copla del documento en que consta la cesidn del derecho a la patents del
inventor al solicitante 0 a su causante. (Art. 26-) Declsién 486).

0 E solcitante debe presentar un nuevo titulo que permita ideniificar la materia de la cual trata la soliciud,
ya que el fitulo relaclonado no se encuenira con la precisidn necesaria para identificar claramente el
objeto de la soficitud de patenta. (Regla 4.3 PCT, Art 26-27 D-486, Circular unica 52.8).

En cumpiimiento de lo dispuesto por el articulo 39 de la Decisidn 488, e le requiere para que deniro del
témmino de dos meses siguientes a la focha de nolificaciin del presente oficio, complete los requisilos
anteriormente enunciados. En caso de no dar cumpimiento al presents requerimiento, la solicitud se
considerard abandonada y perderé su prelacion.

Notifiquese el presents oficio conforme a lo dispuesio en el numeral 52, feral e), del capitulo quinto del
tftulo primero de la Circular Unica N° 10 de 2001.

ALIX CARMENZA CESPEDES DE VERGEL
Jefe de la Divisidn de Nuevas Creaciones.

§1 oct. 2008

) anterior requarimiento fue nolificado por filacion en lisia de fecha,_




