WD 02/ 096462 PCT/ EP02/ 05725 1 AN ADENCSI NE A2A RECEPTOR AGONI ST AND AN
ANTI CHOLI NERA C AGENT | N COVBI NATI ON  FOR TREATI NG OBSTRUCTI VE Al RWAYS

Dl SEASES wolheogwsesent invention relates to an inhal ed comoimrern/esn2ef a
sel ecti ve adenosine Al a receptor agoni 5t and an anticholinergic agent,
with the proviso that the anticholinergic agent is not a tiotropiumsalt.
The invention further relates to har maceuti cal conpositions, including

devi ces®™¥ FPERNMVRI FLeRF AT TORMFONS T RED AJS ANTISHOLHERCAC ASHBT ndt FOFBINADION
conbi nat TEh ToFA IS HPEER TV VASIRB8T h@ T 2B 5P ecept or agoni st and an

anticholinergic agent is useful in the treatnment of obstructive airways and
other inflammatory diseases, particularly the obstructive airways di seases
asthma, chronic obstructive pul nonary di sease (COPD) and ot her obstructive
airways 15 di seases exacerbated by hei ghtened bronchi al reflexes,

i nf | anrmt iTwe, prosemicihivantiorhyglatesrtezan inhiled cotabibatias iod sp3glectiverrdenesisienat i on

is especiglly useful in.the  treat t . of I rti gu

di seases atreﬁ%@OBeaQt%%tt @Hdm""t‘ haqqﬁﬁomeéggggaﬁﬂﬁﬁ[{ﬁ otri‘% @EP‘FS?%% ehfeLe,
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pul nonary 1 nflamatory di sease, bronchitis, chronic bronchitis, chronic

obst r uct i whapuaeaiiiney qoanperiionsi iveksnoadevisesi Bssadminiietngeasestoothd he

i mmune syst lergic rhinitis and chronic sinusitis. 25
Adenosinexﬁsg%E§Q§qui§ﬂéhgé€hphysiologic activities, including inmune and

i nfl ammtory responses, which are receptor-nedi ated and invol ve interaction
wth at |east four types of plaspma nenbrane rg\ceptors These.receptors are
A

comonl y ref eembiatisnadfaa peigctive nadeliasings . AxdeifESPIY AHPNS s 20HalBYs
have been_f{. [ FVity
that 30 1 AUSEHISIGPARRTE (eRl ARG AREHTEM B Rty pRAEDS bl ABbt 1!
i ncl udi ng infeeihatoyi tiseasds epartivafziiyl the Abstruativeorainfayshdiseses exséipners on

neutrophils results in the suppression roductio f reactive
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cell's, 1@s #eldse@%edRensA88 by RBigRisHRbBhchial reflexes, inflammation, bronchial
hyper-reactivity and bronchospasm. The combination is especially useful in the
treatment of COPD.

Examples of particular diseases that may be treated with the present invention
20 include the respiratory diseases asthma, acute respiratory distress syndrome,
chronic pulmonary inflammatory disease, bronchitis, chronic bronchitis, chronic
obstructive pulmonary (airway) disease and silicosis and diseases of the immune

system such as allergic rhinitis and chronic sinusitis.

25 Adenosine has a wide range of physiologic activities, including immune and
inflammatory responses, which are receptor-mediated and involve interaction
with at least four types of plasma membrane receptors. These receptors are
commonly referred to as A1, Aza, Az, and As. Adenosine and its analogs have
been found to possess a broad spectrum of anti-inflammatory activity that

30 involves a significant variety of immune and inflammatory cells, including
neutrophils and eosinophils. Activation of the A,, receptors on neutrophils results
in the suppression of the production of reactive oxidants and other mediators of

inflammation such as elastase by these cells, as well as decreased expression of

Bo-integrins.



P2-integrins. WO 02/096462 PCT/ EP02/ 05725 2 Ala receptors are known to
exi st on | ynphocytes, neutrophils, eosinophils, basophils,

nonocyt eswoaenogahages, epithelial cells, and on the vasculram/Epenasehel i al
tissue with which they interact. Adenosjne binding to A2a receptors 5 can
decrease inflammation by influencing the activities of a nunber of these
cell types. For exanple, A2a receptor agonists markedly inhibit oxidative
species elicited by physiologic stinulants such as neutrophil )

chenvat t r Agt astsptocytavki keswn tndxXistpod ympheeytes, Teutaphiancpsisfopidenosi ne

A2a recepiors stinulates neutrophil adenylyl. cyclase, .whic es jn an
i ncrease ﬂs?m'ésacmqr\?!céﬁ%@?@?rioeﬂﬁﬂ@?” Iehc%tpéi'ﬂ', qe_rqé’r e%%%dohngﬁ‘%rxg%#tﬁaﬂcycl ic
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Through a related action on a variety of other inflammtory cell types,
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adenosi neefgitateby pA§sisReiostimelaatabogs as edutrephil themoattracarts, dyibkines,
production by binding to adenosine Ala receptors. 20 Endot oxi n-stinul at ed
rel ease ofNfdipist pogiicts-6 (1 L-6) and interleukin-8 (1L-8) is decreased by
adenosi ne anal ogs with an order of potency that suggests A2a adenosi ne
receptor activity. Interleukin-10 (I1L-10) has anti-inflammatory activity

as a rgsuldccabahty aihdddriogineo Adg cecspterse stilnutates nstirophitasternyFayclelsease
from nonocytes, to inhibit oxidati yi acti Vi Eéx ,ara%é%o Iovxﬁ{J t he expression
of | eukocyMrectpseadiedt AN ARtTease 8. INIRSRBYRR SYEH s dbi Wi af e RTHRN
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Al a recept ors es resolution o any on-gol ng i nfl anmat ory response
that may betivitynVdirowegh a36latext avtaredn eogrietyhf dther milasmmgtary eell itReS: s ues

d |1 ul d ipfl ti ' LSe . i
and cause coll it Sermgeang. Lol A vl SaopB RGP APL eSO
Adenosfgie jand adeReshie Al AdERBSIAECT a@eni Sdecreases  endotoxin-stimulated

monocyte/macrophage TNFo release, and it has been observed that

t he

endogenous adenosine as well as adenosine analogs reduce human monocyte

TNFa production by binding to adenosine Ag, receptors.

20 Endotoxin-stimulated release of interleukin-6 (IL-8) and interleukin-8 (IL-8) is
decreased by adenosine analogs with an order of potency that suggests Az,
adenosine receptor activity. Interleukin-10 (IL-10) has anti-inflammatory activity
as a result of its ability to decrease endotoxin-stimulated TNFo release from
monocytes, to inhibit oxidative activity, and to lower the expression of leukocyte

25 adhesion molecules. Adenosine enhances stimulated human monocyte
production of IL-10; consequently, the binding of adenosine at Ay, receptors
promotes resolution of any on-going inflammatory response that may be

involved.

30 Activated eosinophils transmigrate into tissues and cause cellular damage and
inflammation in such diseases as allergic and non-allergic asthma, allergic
rhinitis, and atopic dermatitis. Adenosine and adenosine Ay, receptor agonist

analogs, by binding to Az, receptors on eosinophils, inhibit stimulated release of



anal ogs, by binding to A2a receptors on eosinophils, inhibit stinulated

rel ease of WO 02/ 096462 PCT/ EP0O2/ 05725 3 reactive oxygen species, a
response whiochdqazr al | el s the inhibitory effect of Ala re®eptEMYIIRS
neutrophils. Further, inhaled A2a agoniysts inhibit the recruitnent of

eosi nophils into lungs of 5 sensitised guinea-pigs via action in the |ungs
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A2a agoniecepioss bdewutypphileduced by an i nhal ed agent which has a high

t herapeutic index for activity in the lung conpared with the peripheral
conpartnent. 10 Anticholinergic agents prevent the effects resulting from
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The nusca@h rinkaledceger whighe hegcathigh dnernaubes WQ€¥§I|5rs‘?°g'¥§y "E)ntﬁeel.u g,

snoot h nuqé%[‘ﬁa%@giﬂjé%%g%ﬁéﬁé\]a?{:?@@ém%ﬁri nic receptors are located in 20

airway s uen ant1-cholinergic agents nmay al so be
ONseq ! 9 9 y al
referr@d to as nuscarinic receptor antagonists. The parasynpat heti c nervous
system plays a major role in reuatigg br onchonpt or tone
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Anti - chol i nergi c agents ve a long history of use in the treatnment of
chroni ¢ mhibiathedastiars ef thd aeacitemssutiebgcetsichpling yyr@oeking s diadingep

narrow ng such as D and asthnm d were ed a odi hefore
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i pratropi umbrom de ,
the central nervous system, M. receptors are found in heart and other
cardiovascular tissue and Ms; receptors are found in smooth muscle and
glandular tissues. The muscarinic receptors are located at neuroeffector sites
on, e.g., smooth muscle, and in particular Mg-muscarinic receptors are located in
20 airway smooth muscle. Consequently, anti-cholinergic agents may also be

referred to as muscarinic receptor antagonists.

The parasympathetic nervous system plays a major role in regulating
bronchomotor tone, and bronchoconstriction is largely the result of reflex
o5 increases in parasympathetic activity caused in turn by a diverse set of stimuli.
Anti-cholinergic agents have a long history of use in the treatment of chronic
airway diseases characterised by partially reversible airway narrowing such as
COPD and asthma and were used as bronchodilators before the advent of
epinephrine. They were thereafter supplanted by p-adrenergic agents and
30 methylxanthines. However, the more recent introduction of ipratropium bromide
has led to a revival in the use of anti-cholinergic therapy in the treatment of
respiratory diseases. There are muscarinic receptors on peripheral organ
systems such as salivary glands and gut and therefore the use of systemically

active muscarinic receptor antagonists is limited by side-effects such as dry



has led to a revival in the use of anti-cholinergic therapy in the
treatnent of respiratory diseases. There are nmuscarinic receptors on

peri pher aWoargede2 syst ens such as salivary gl ands and gut pamdPohes7es ore t he
use of systemcally active nmuscarinic jeceptor antagonists is limted by
side-effects such as dry WO 02/ 096462 PCT/ EP02/ 05725 4 nouth and

consti pat yduth E'huscc}ﬁ&ﬁ?gﬁ&ﬂ.cﬁ% {riat Woﬁgﬁ?gﬁlé?ér@f%ncpgﬂﬂriﬂ‘ér@ﬁc%%b% of

muscari ni ¢ receptor antagonists Is Ide produced by an inhaled agent
whi ch  hasuscarigie teseptoreantagonistieis deallpproduced by aminhaled) agenpahéi wi t h

ant agoni »89b bR QBBRRPLBondn [RAEAY b 1 06 AR RURT WRE bR Sig

prost agl agginpaktameont. Whi ch is deemed to reflect the participation of
parasynpat hetic efferents in the bronchial reflexes elicited by these
agentso 10 It has now been surprisingly found that a conbination of a

sel ecti ve ,adenosi . e t : [ I |

offers si ATHLInG G ABPNIS SRR wiuaRy Bhlloche BRrERbPaNRLAT BB,
ot her i nf hayamirR, YoiBldgRIATE S 0P (R stagRAIIIE M., WiHith et Hesmadetd raflectethelhe
advant age of the conbination is to provide oFtl mal 15 control of  airwa
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cal i br et padiapatione ofnperasyirapathetie effssedisrinathe beonghbaldreflexes eligieddMogy,
nanely nusgcarini ¢ t%ecept or antagoni sm together with effective suppression
of 1 nappr F1%Te T RY | ammat i on. By conbi ning both antinuscarinic and Ala
agoni sftg conpounds via the inhaled route, the benefits of each class are
realised without the unwanted peripheral effects, ther, the conbination
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t her ef oreAﬁ? es a al ed conbi nat1 a sel ective adenosine A2a
recept or agafheht ahdbstructiveiatingyisnendjdtheageftammaiary diseagasowes dreai@ent he
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15 control of airway calibre through the mechanism most appropriate to the disease
pathology, namely muscarinic receptor antagonism, together with effective
suppression of inappropriate inflammation. By combining both antimuscarinic and
A, agonist compounds via the inhaled route, the benefits of each class are
realised without the unwanted peripheral effects. Further, the combination results
20 in unexpected synergy, producing greater efficacy than maximally tolerated

doses of either class of agent used alone.

The invention therefore provides an inhaled combination of a selective adenosine
Ass receptor agonist and an anticholinergic agent, with the proviso that the

25 anticholinergic agent is not a tiotropium salt.

Further, the invention provides an inhaled combination of a selective adenosine
Az receptor agonist and an anticholinergic agent for use as a medicament, with
the proviso that the anticholinergic agent is not a tiotropium salt.

30
Further, the invention provides a combination of a selective adenosine Az
receptor agonist and an anticholinergic agent for simultaneous, sequential or

separate administration by the inhaled route in the treatment of an obstructive



Al a receptor agoni st and an anticholinergic agent for use as a nedi canent,
with the proviso that the anticholinergic agent is not a tiotropiumsalt.
30 Furt hewo oklogs4bventi on provi des a conbi nati on of a sel @ciBpPe2/egiehosi ne
A2a receptor agonist and an anticholi r*fr gi ¢ agent for simnultaneous,
sequential or separate admnistration by the inhaled route in the

t r eat ment ai?\ﬁ/agQ o?%ﬁé#ﬁfi%%@@%ﬁ%@?%itﬂ%@ﬁ%s@% the aHtichelitferglc Ot her

i nfl anmat ory di sease, roviso that the anticholinergic agent is
not a ti oageniisimosalttotropitrmisalt, t he i nvention provides a pharnmaceuti cal
conposition conprising a 5 selective adenosi ne A2a receptor agoni st, an
anticholinergic agent and a pharnmaceutically acceptabl e excipient, diluent

or carriepyrthgy, MEMiNGoA ipPoviys thephdriftleatcaloebmporitiohe corpakimenta of an

obstructive airways or other inflammtory disease, with the proviso that
the anbi cheleriiea gadenapine As: BeeR{OF | AN uam santicholiperdic ¢ Agent erg a
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inhaled route in the treatnment of an obstructive airways or.othe

i nf | anmmat dispageswiikéhe pipvisp thed the aniidwlingegic ?E@ntdﬁtﬂog%cﬂqtmﬁpéa&gent is
not a tiotropiumsalt. 15 Further, the invention provides a nethod of
treating of an obstructive airways or other inflammtory di sease

conpr 19 nguaHst, nihet Bivientiosiprolitiasdhaslise of segatmctival ddenosirse par seeapIor by
the inhaled route, to a na i such _treat an effegti Ve
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not a tiotroplumsa rther,” the invention provides an inhal ation
devi ce f oroutennl thaneeatsertaziuambbatructive gisyayaitos cibed inflemmagioan diseage.

Th the {1 uaBRPraTIsa T atiBeARtEhoE e rarEt b Ak B bRt ory o sesee,
with tfze proviso that the anticholinergic agent is not a
Further, the invention provides a method of treating of an obstructive airways or
other inflammatory disease comprising administering simultaneously,
sequentially or separately, by the inhaled route, to a mammal in need of such
treatment, an effective amount of a selective adenosine Az, receptor agonist and

20 an anticholinergic agent, with the proviso that the anticholinergic agent is not a

tiotropium salt.

Further, the invention provides an inhalation device for simultaneous, sequential
or separate administration of a selective adenosine Azs receptor agonist and an
25 anticholinergic agent in the treatment of an obstructive airways or other

inflammatory disease, with the proviso that the anticholinergic agent is not a

tiotropium salt.

A selective adensoine Ay, receptor agonist has a greater affinity for the
30 adenosine A, receptor than all other known adenosine receptors. Preferably, the
affinity of such a selective adensoine Az, receptor agonist is at least 100 fold

greater for the adensoine Az, receptor as compared with its affinity for the other

adenosine receptors.



tiotropiumsalt. A selective adensoi ne A2a receptor agonist has a greater
affinity for the 30 adenosine A2a receptor than all other known adenosine
recept or swoRemd@rably, the affinity of such a selective RdFEPor/oT2A2a
receptor agonist is at |least 100 fold reater for the adensoi ne A2a
receptor as conpared with its affinity or the other adenosine receptors.

VO 02/ 09646 4ah1eT éé%@@(/@%?a?c?e%osfﬁqéu,«; are!; |é’c§ RACN8ST et anvéERiAL Or
agoni sts for use in the invention |nc t ounds nerally and
speci fi caliduds $e oem@oundﬂ\lgeﬂewma%wecmw d dsin \8\@/&&(10224531

w0 A 00/ 2 8P PG Bec RS ISR o WRB BRI (VP-RETERPSS. Qi
_A--,,3  Nofdddie.arf@ WEIA-0RIgg368) OH 10 wherein Rl is al kyl or
cycl opropyl methyl; R2 is phenyl-al kyl ene or napht hyl - al kyl ene, said

al kyl ePe chain be| ng optionally 15 further substituted by phenyl or

moro. substTOHAPE Y Mhofe %%%@?@@?Eﬁ?ﬁé””@%m 2kl . 8l koxy, halo and

cyano; nis 1 or 2

CHZ)

"'”OH

10 wherein
R'is alkyl or cyclopropylmethyl;

R? is phenyl-alkylene or naphthyl-alkylene, said alkylene chain being optionally
15 further substituted by phenyl or naphthyl, each phenyl or naphthyl being
optionally substituted by one or more substituents each independently selected

from alkyl, alkoxy, halo and cyano;

nis1or2;

20
A is NR?, NRAC(0), NR?C(O)NR?, NR*C(0)0O, OC(O)NR?, C(O)NR?, NRSO,
SO,NR?, O, S or SOy;

R? is H, alkyl or benzyl optionally ring-substituted by one or more substituents

25 each independently selected from alkyl, alkoxy, halo and cyano;



20 Ais NR a, NRaC(O, NRaC(O NrRa, NRaC(O O OC(O NRa, C(O NRa, NRaSC2,
S2NRa, 0, S or S2; Rais H alkyl or benzyl optionally ring-substituted
by one orwpme@Iaabstituents 25 each independently sel ect @dTiRPOMOZFRKYI |

al koxy, hal o and cyano; WO 02/096462 PGI/EP02/05725 7 R3 is a group of the
formula -(CH2)p-RP-B; pis 0, 1 or 2; 5 RPis a bond, alkylene,

cycl oal kyk@q@agﬁg\ﬁﬁb#ﬁmo%ufygpw%{ﬁg?, said cycloal kyl ene, phenyl ene and

napht hyl ene ea el ng opti onal ituted by one or nore substituents
each independently selected from al kyl, al koxy, halo and al koxyal kyl ene;
10 Bis (i) Q,D,I-N ORb, RbRbN-al kyl ene, -OR b, -COORb, -OCORb, -SO2Rb, -CN,
(ii) -SCeREHRD! &KR bCORD, -NR bSOR2Rb or - CONRbRb, in which each Ro is the
sanme or different and is selected fromH, alkyl, phenyl and benzyl,
provided that, 15 (a) when B is -OCORb, -SO2Rb, -NR bCORb or -NR bSOQ2Rb,
then t Be Rfeisri aalborld, i elkytener, cyelaalkylenerPphendendnar papbthylesss BAids H

only when_A,i Ri , O . , ii) an
optional | W(g%%%%eﬁﬁt Eﬁg%@%%@aﬁdop%t%!gg% ?/%ha%)g,rﬁgt (é@?%r{rﬂﬁ_?usn@as;ﬂ fjurt%tj eb(({ 20
nono- or BheYsH inbre Relbefittenty eaclyrindgpententl setedtedKatntalkRPalkoxg, halkg
carbon atom or (iii) N-linked azetidinyl, pyrrolidinyl, piperidinyl,

pi per azi ngnd olkaxadldengiyl ,  each optionally substituted by one or nore

al kyl substituents, with the proviso that -(CH)p-RP- is not -CH2-; and 25
where Ais NRa, C(O NRa, OC(O NRa or SO2NRa, Ra and R3 taken together with
the niMOrogds atomto which they are attached can form an azeti di ne,

pyrroldine. . \RPR?, R'RPN-alkylene, -OR", -COOR®, -OCOR?, -SO;R’, -CN,

(i)  -SO.NR°R®, -NR°COR®, -NR°SO,R” or -CONRR”, in which each R’ is the
same or different and is selected from H, alkyl, phenyl and benzyl,
provided that,

15 (a) when B is -OCOR®, -SO,R®, -NR’COR® or -NR°SO;R”, then the
terminal R® is not H, and,
(b) R® is a bond, p is 0 and B is H only when A is NR?, NR*C(O)NR?,
OC(O)NR?, C(O)NR? SO.NR? O or S,
(i) an optionally-substituted, fully- or partially-saturated or -unsaturated,
20 mono- or bicyclic, heterocyclic group, which is linked to RP by a ring carbon
atom, or

(i)  N-linked azetidinyl, pyrrolidinyl, piperidinyl, piperazinyl or morpholinyl,
each optionally substituted by one or more alkyl substituents, with the
proviso that -(CHz)p-RP- is not —CHa-; and

25

where A is NR?, C(O)NR?, OC(O)NR? or SONR? R* and R® taken together with

the nitrogen atom to which they are attached can form an azetidine, pyrrolidine,

piperidine or piperazine ring, optionally substituted by one or more alkyl
substituents:

30
and pharmaceutically acceptable salts and solvates thereof.

In a second aspect WO-A-00/23457 discloses a compound of the formula (1), as

shown above, wherein



pi peri dine or piperazine ring, optionally substituted by one or nore alkyl
substituents: 30 and pharnaceutically acceptable salts and sol vates

t her eof . Wo oa/03@6nnd aspect WO A- 00/ 23457 di scl oses a conpearepozds7ehe
formula (1), as shown above, wherein W0 02/096462 PCT/EP02/05725 8 Rl is
Cl-C6 al kyl or cyclopropylnmethyl; R2 is phenyl-(Cl-C6)-al kyl ene or

napht hyl - (G - C6) - al kyl ene, said Cl-C6 al kylene 5 chain being optionally
further supstltuted by phenyl or naphthyl, each phenyl or naphthyl being
opti onal | R su@sGetailyd oripyclopeopimethyé substituents each i ndependent |y
selected from Cl-C6 al kyl, Cl-C6 al koxy, halo and cyano; nis 1 or 2; 10 A
is NRa, NRaC(O, NRaC(O NRa NRaC(O O OC(O NRa, C(O NRa, NRaS®2, SO2NRa,

0, S or SRE;isRmdnyl-tt-CLy-SkyRineybr ﬁéphmyzm1-gey-am9@hby seldwg:1st;gbau<vytemaed by

one or nore 15 substituents each independently selected fromC -C6 al kyI

Cl-C6 & kolgin bring om@na&x/éw@wewhsm&e@rhqufoyl Al gach ereyy ®p- B

20 pis 0, IS, I C e
phenyl ene %Pl%hgﬁhtf{ﬁ;e gﬂopéﬁgpfl%h@e& B ﬂEyloe?ﬁggrSh)eéﬁyﬁgtHémasn?Ch
napht hyl efejepanbichity salcotid ol CyCs alkblsmt@g@dow haiteapd cyane& substituents
each independently selected fromCl-C6 25 al kyl, Cl-C6 al koxy, halo and
ClCGaIkoxyCl C6-al kylene; Bis (i) H -NR bRb, RoRbN- (G -C6)-al kyl ene,
COER?*I +QPORb, -S2Rb, (ii) -CN, -SO02NRbRb, -NR bCORb, -NR SQ2Rb or
CO\IRbRb whih each Ro 30 is the same or different and is sel ected
from HO Cl C6 al kyl, phenyl and benzyl, provided that,

A is NR?, NRZC(0), NR?C(O)NR?, NR*C(0)0, OC(O)NR?, C(ONR?, NR°SOx,
SO.NR?, O, S or SO;

R* is H, C4-Cg alkyl or benzyl optionally ring-substituted by one or more
15 substituents each independently selected from C4-Cg alkyl, C1-Ce alkoxy, halo and

cyano;
R? is a group of the formula -(CH2),-R"-B;
20 pis0,1o0r2;

R’ is a bond, C+-Cg alkylene, Ca-C; cycloalkylene, phenylene or naphthylene,
said Ca-C; cycloalkylene, phenylene and naphthylene each being optionally
substituted by one or more substituents each independently selected from C¢-Cg

25 alkyl, C-Cs alkoxy, halo and C+-Cs alkoxy-C4-Ce-alkylene;

Bis
@  H, -NR°R®, R°R°N-(C-C)-alkylene, -OR®, -COOR’, _OCOR?, -SO.R",
(i)  -CN, -SO.NR°R®, -NR°COR", -NR’SO;R" or .CONRPR?, in which each R°
30 is the same or different and is selected from H, C4-Cs alkyl, phenyl and
benzyl, provided that,
(a) when B is -OCOR®, -SO:R”, -NR°COR® or -NR°SO:R’, then the

terminal R? is not H, and,
(b) RP is a bond, p is 0 and B is H only when A is NR?, NR?C(O)NR?,



(a) when Bis -OCORb, -SO2Rb, -NR bCORb or -NR bSO2Rb, then the term nal
Ro is not H and, (b) RPis a bond, pis O and Bis Honly when Ais NRa,
NRaC( O NRalp 0Mp@g? 096462 PCT/ EP02/ 05725 9 OC(O NRa, C(O RRa/EP8OASE®, O or
S, (i) an optionally-substituted, fullyy or partially-saturated or
-unsaturated, nono- or bicyclic, heterocyclic group, which is linked to RP

by a ring carb@b N cen)NRE 14 di I& & azetidinyl, pyrrolidinyl,
pi peridinyl, pi perogz?ér?yl % rmrp?%’lmlqn ?each opti onal | y substitut ed by

one or nofi¢ C ad6 oatlkmllyssmntmtadntfslllywarh pati@llysatviated t drat-ungBHR)ed RP- i s
not -CH2-; and where i SN O) NRa NRa .0 Ra and R3 taken
oget her wi ¢ h M8 pg DinyBiSBteoahit Brouar B Rkp L T ST BB m an

azetidine, pyrp@mhdbme, piperidine or piperazine ring, each optionally

substituted by one or nore Cl1-C6 al kyl substituents: and pharmaceutically
accept &l fi)sal Nslinked azstidinydspyrrdioisu. piparsiing, piperazinyl £5 seemPholinyk- €2 3457

al kyl Cor cycl opPaayneriniutehBieshe i e MIGESHGetBRE M he o

where the al kyI e(mscs:ﬂi@ptn(am,» pe- lsﬁtliiSCngqtaﬁndi with nmethyl, ethyl, phenyl or
naphthyl; nis | or 2; and 25 A is NRa, NRaC(O, NRaC(O)NRa NRaC(O)O
OC(O NRa, C(O) NRa, NRaSOZ S2NRa, 0, S or S, in which Rais Hor alkyl;

R3|sag(mép f..theaf - - r ek 8 RP

is a bond, ore?‘slsalﬁsyl gg@%ﬁté%?%ﬁgqg w&ﬁb@t ﬁnﬁtgdt%erﬂtogé&y remtgho

phenyl1®1ethe nitrogen atom to which they are attached can form an azetidine, pyrrolidine,
piperidine or piperazine ring, each optionally substituted by one or more C4-Cg

alkyl substituents:

and pharmaceutically acceptable salts and solvates thereof.
15
In a third aspect WO-A-00/23457 discioses a compound of the formula (1), as

shown above, wherein

R' is alkyl or cyclopropylmethyl;
20
R? is phenyl-alkylene or naphthyl-alkylene where the alkylene chain may be

substituted with methyl, ethyl, phenyl or naphthyl;

nis1or2; and

25
A is NR?, NR?*C(O), NR*C(O)NR?, NR?C(0)O, OC(O)NR?, C(O)NR® NR®SO,,
SO,NR?, O, S or SO,, in which R*is H or alkyl;

R is a group of the formula -(CH,),-RP-B, wherein p is 0, 1 or 2;
30
RP is a bond, or is alkylene, optionally alkyl-substituted cycloalkylene, phenylene

or naphthylene; and

B is (i) H, -NR'R?, -OR?, -COOR", -OCOR’, -S0,R", -CN, -SO:NR°R”, -NR'COR”



or naphthylene; and Bis (i) H -NRbRb, -ORb, -COORb, -OCCORb, -SO2Rb, -CN,
- SO2NRbRb, -NR bCORb WD 02/ 096462 PCT/ EP02/ 05725 10 or - CONRbRb, in which
each Rb iwotheserre or different and is selected fromH &0Cu/ER0KYI725

provi ded that, (a) when B is -SQ2Rb or 4nNR bCORb, then the terminal Rb is
other than H, and, (b) Rl is a bond, prs 0 and Bis Honly when Ais NRa,

NRaC( O) NRg, -S(l%gﬁﬂﬁa inoialRee d?]pr i§1th(9"sag?'éi br BiffetefNand is selected from H

optionally- stituted, 5 fu or partially saturat d or unsaturated nono-
or bi cycl and hikygrppoyided dhat; ¢ajpyher&cis -80ihiarkNRSCQRK daen theolegmiral R 'ng

bon” at, h i gal | t ab t. and.sol vate,th f. 10

V0. A 00! TRCABSE B BT AN ol HoNay Relor SR B sl eriy Wi SRR g X

00 , 111|QHE‘C£@NR9, C@INIR?, 0csOMRPADTBE Bt hcal) Y iacreapidiAlyssubstittesol vat e
|

t hereof , wher Rl is hydrogen or C1-C6 al kyl optionally substituted by I
or 2 shbstully wnpartieliy tsatiratrshendeseliuatesl saned arr biryPisehgleretvglia a5amy | |

&L o' al 1835/ OhuRD Mtlser 8o g BB MEERbGH s oi'yt: A s CLo
al kylene; 25 R3 is (1) hydrogen, Cl-C6 al kyl, -COOR4, -CN, -CONRAR4 , C3-C8

cycl oal kyl , henyl or napht hyl said C3-C8 cycl oal kyl , henyl and napht hyl
bgi ng 0p%lpba@Baymgceuticany%ccegtable salt and solvatey &ereof.y pheny phthy

10 WO-A-00/77018 discloses a compound of the formula:

R
HN/
N AN R2
ST
N \A/l
e} O

nOH
HO / ()

-
-

OH

15 or a pharmaceutically acceptable salt or solvate thereof, wherein

R'is hydrogen or C4-Cg alkyl optionally substituted by 1 or 2 substituents each
independently selected from phenyl and naphthyl, said phenyl and naphthyl
being optionally substituted by C4-Cs alkyl, C4-Cs alkoxy, halo or cyano;

20
R?ijs H or C4-Cs alkyl;

A is C4-Cg alkylene;
o5 R%is (i) hydrogen, Ci-Cs alkyl, -COOR?, -CN, ~CONR'R* , Cs-Cs cycloalkyl,

phenyl or naphthyl, said Cs-Cs cycloalkyl, phenyl and naphthyl being optionally
substituted by C4-Cs alkyl, phenyl, C4-Cs alkoxy(C4-Ce)alkyl, R*R*N(C1-Ce)alkyl,



substituted by Cl-C6 al kyl, phenyl, Cl-C6 al koxy(Cl-C6)al kyl,

RARAN( Ci - C6) al kyl , WD 02/ 096462 PCT/ EP02/ 05725 11 hal o( Cl-C6) al kyl,

f | uor o( ClwGopabdeexy, C2-C5 al kanoyl, hal o, -OR4, cyano, - GODRP2/03235 C3
cycloal kyl, -S(O nR5, -NR4AR4, - SO02NR4 é - CONRAR4, -NRACOR5 or - NRASO2RS,
or (ii) when A is C2 C6 al kyl ene, -NR4 Z -OR4, -0OCOR5, -S02R5, -S02NR4AR4

5 or -NR4 [ n d.gph 4
yl ﬁLhcﬂ’ofé -t ﬁtﬁ;xy ?rom trgﬂ%ﬂm?dlﬁ ORNGyaABNECOOR

bi cycli c, avin In nltroge aton(s),

1 or 2 ni Ogdgecrycmaﬂkﬂ S(@)eR° oNR'R* s 8QINR 'R, riGONRTE, -MBIGGR3eri onal | y
C-substi t g%@y »Hxo, Cl-C6 al koxy(Cl- C6)al kyI R6R6N( C1- C6) al kyl ,

hal o(Cl PR uor o( C1- C6) al koxy, fl uoro(C2 10 C5) al kanoyl haI o,

cyano, - &GWIW is dﬁ%%?@kyreﬁ@ﬂ?ﬁm RS(QRR-OCGRINRERRS, -SIINRETRS'
-NR6802R7 or ;\1 and optional |y N substi t ut ed by Cl- Co6

al koxy EC1oC8YRIGYR’, R6R6N(C2 C6) al kyl, hal o(Cl CB) aI kyl, fluor o(C2-

25? ? lé:zzano IaI k@i‘)eﬁ‘e rﬂ<Iedr’1ked agg?ﬁ%ﬁ%\regs Foli ny %gyg;ﬁ)e?rl 'Q Wnen

pi per azi nyhvingaiper whazltmd ruﬁ?g n g@hcdtomyé oeacdy Z)aitrlm@eapindohakygen or
C-substituted by C1-C6 al k[\)/ pheny c - al kox)yb&m C6 aI ky
RARAN( C1- ctewphyn rmlaaf@(nm Qzeyaq%qna"y |GrSBgEttash PY| Ry C1 €2 2508 (Ranoy ! |

R o Tk T, G R s
bei ng ’FCDt l@mkémwwb%yamw yRG ICC(RGZGNRFIR |- CCp)(B ,y-IS(O@;LRC6
"o A R R LR S it o 5
al ki;'henyl b%%%&%&@ld £5) WWRSN cggcﬁ%lm rﬁaloféf )‘3)14%1 f@%gg%t ﬁzfl oa Exélt
R7 is Cl- @&)akdndyl, R3 C@R@ccmmyl SO@lFler»rﬁlel\HPaIEhtch"yDCb'ﬂRFR‘{1 30mis 0, 1
g;r r20| §|nd oirrr]neégy))rn&] n ' §c‘§e§u'<y’?értré %ﬁnﬁed aze?gmqu pyn@’@ﬁ@l % H)ér'ﬂ:hﬁﬂ
15 piperazinyl, homopiperazinyl or morpholinyl, each being optionally C-substituted
by C1-Cs alkyl, phenyl, C+-Cs alkoxy(C1-Ce)alkyl, R*R*N(C+-Cs)alkyl, halo(C1-
Ce)alkyl, fluoro(C+-Cg)alkoxy, C2-Cs alkanoyl, halo, -OR*, cyano, -COOR*, C3-Cg
cycloalkyl, -S(O)mR?, -NR*R?, -SO,NR‘R?, -CONR*R?*, -NR*COR® or NR*SO,R?,
and said piperazinyl and homopiperazinyl being optionally N-substituted by C4-Ceg
20 alkyl, phenyl, C4-Cs alkoxy(C2-Ce)alkyl, R*R*N(C2-Cs)alkyl, fluoro(C+-Cs)alkyl, Co-
Cs alkanoyl, -COOR?, Ca-Cs cycloalkyl, -SO:R, -SONR*R* or -CONR'RY;

R*is H, C4-Cs alkyl, C3-Cs cycloalkyl or phenyl;
25 R%is C4-Cs alkyl, C3-Cg cycloalkyl or phenyl;
R® is H, C4-Cs alkyl, C3-Cg cycloalkyl, phenyl, naphthyl or het;
R’ is C4-Cg alkyl, C3-Cs cycloalkyl, phenyl, naphthy! or het;
30

mis 0, 1 or 2; and

“het”, used in the definitions of R® and R’, means C-linked pyrrolyl, imidazolyl,

triazolyl, thienyl, furyl, thiazolyl, oxazolyl, thiadiazolyl, oxadiazolyl, pyridinyl,



triazolyl, thienyl, furyl, thiazolyl, oxazolyl, thiadiazolyl, oxadiazolyl,
pyridinyl, W 02/096462 PCT/EP02/ 05725 12 pyrimdinyl, pyridazinyl,

pyrazi nylwoioded4gt , isoindolyl, quinolinyl, isoquinolinyl pcTiEPaZdITRHaz0l Yl ,
qui nazol i nyl, phthal azi nyl, benzoxazol 342 or qui noxalinyl, each being
optionally substituted by Cl-C6 al kyl, Cl1-C6 al koxy, cyano or halo. 5
V\DA—01/2 CHRARESIR, SRR d; I NR2 O g
O R~ Kﬁ? H) O C]'—Irﬂltl)r a pﬁgr lrrrg{?gﬂp ?gl&%l%‘ggéneog?:glglséod:%lmgr sol vat e

t her eof bblemmld\azwylmumazcbim cgjwélmalamn@ilbeezaxa@plyl @ptqumlallwism ituted by

1 or 2 su SIItU nts, each c d fr hen and napht hyl,
sai d phen§fNIRP WQSHY ﬁk}lPSt'tH%dﬁ@y gﬂ)t %’X‘w@ g;é qxé'u&é%%oﬂ} e{ﬁl-OCG al kyl ,

Cl- C6 al koxy, halo or cyano; Ais a bond or Cl1-C3 al kylene; 20 R2 is (i)
hydr ogen, Cl-C6 al kyl, C3-C7 cycloal kyl, phenyl or naphthyl, said C3-C7
cycl oabkyl , phenyl or naphthyl being optionally substituted by d-C6 al kyl,
phenyl, Cl1-C6 al koxy-(G -C6)-al kyl, R3R3N-(Cl-C6)-al kyl,

fluoro-(Cl-C6)-al kyl, fluoro-(C - C6)-al koxy, C2-C5 al kanoyl, hal o, -OR3,
cyano, -COOR 3, C3-C7 cycloalkyl, - 25 S(OnR4, -NR3R3, -S02NR3R3,

- CONR3R3, -NR3COR4 or -NR 3S02R4, with the proviso that R2 is not hydrogen
when A is a bond,

WO-A-01/27131 discloses a compound of the formula
10

or a pharmaceutically acceptable salt or solvate thereof, wherein

15 R'is hydrogen or C4-Cg alkyl optionally substituted by 1 or 2 substituents each
independently selected from phenyl and naphthyl, said phenyl and naphthyl
being optionally substituted by C4-Cg alkyl, C1-Ce alkoxy, halo or cyano;

Ais a bond or C4-C3 alkylene;

20
R%is (i) hydrogen, C4-Cs alkyl, C5-C7 cycloalkyl, phenyl or naphthyl, said Cs-Cr
cycloalkyl, phenyl or naphthyl being optionally substituted by C4-Cs alkyl, phenyl,
C4-Cs alkoxy-(C4-Cg)-alkyl, R3*R3N-(C4-Ce)-alkyl, fluoro-(C+-Ce)-alkyl, fluoro-(C+-
Co)-alkoxy, Co-Cs alkanoyl, halo, -OR®, cyano, -COOR?, C3-C; cycloalkyl, -
25  S(0)mRY, -NRR?, -SO.NR°R®, -CONR’R?, -NR’COR* or
-NR3SO,R*, with the proviso that R? is not hydrogen when A is a bond,
or (i) when A is C»-Cs alkylene, -NR°R®, -OR?, -COOR?, -OCOR*, -SO,R*,
-CN, -SO.NR°R?, -NR°COR" or -CONR’R?,



or (ii) when Ais C2-C3 al kyl ene, -NR8R9, -ORS, -COOR3, -0OCOR4, -S02R4, R
-CN, -SO02NR R3, -NRSCOR 4 or -CONR S 3 WD 02/096462 PCT/ EP02/ 05725 13 or
(i) a CvbDimkeds24 to 11 nmenbered, nono or bicyclic het ePemEPOZ0ITAVI NQ
either from1l to 4 ring nitrogen aton( or 1 or 2 nitrogen and | oxygen or
| sul phur ri ng atoms, optionally Csubstituted by oxo, C-C6

al koxy- ( (@ %ycbalmkﬁ?@%(ﬁl é}é@/ ! Bb%}r&cg&l: (ierddyeie having

fluoro-(C oxy, uor o- ( C2- anoy , cyano, -OR5,
- COR5, I\IEttrEdRSf,romC(lITﬁM rirg( Gnogen a’fSﬁT{B\RBRSI or CONIBREN AR STRRBNOeT 1

-NR5COR6 and, opt |

mcgsqu(czg‘ﬂﬁﬁgar'bgra ﬁwpilopa"x %ﬁug?tﬁég‘:{?;g&oog%g E@ﬁygﬁkﬁ%&ﬁy‘@
C3-C7 cycl oal k)&?%@ phen T E F Bpélk(%é le 6%lkbﬁy’ (éﬂall ky-lmf')r 5E%enyl
RS is B, @kamsylahalp, cyas cOR® RQQQBF,, '\tﬁl&y’rCO%htsﬁ( mBr het; 15 R6 is

ClCGaIky Y, enyl., W vl ar _ 2; 20
TR e N el b

im gazol ?/t;l 1-Cst éll@g@lwpcg)mlmyR3RPNI(!ZJ21061)18(;|Q/10HM1350 cfmz@)Laylkj/l tfhuoad-l(lﬁzol ?/I
oxadi azo yridi yridazin pyrazin qui nol i ny

i soqui nol %3 Eab@Yisz &Q%?/ypooa gt ; 5028#1 Ra Ioéz(tfil I¥Hﬂﬁenzoxazol yl or
qui noxal i nyI each optionally substl t ut ed by G -C6 al kyI Cl- C6 al koxy,

cyano or halo; 25 R7 is nmethyl, ethyl or cycl opropyl net hyI; and either, R8

and R9Q t RR@H{ agathelkyWCsiCA dyeloilityl ogpheaylom t o which they are attached
represent azetidinyl, pyrrolidinyl, piperidinyl, norpholinyl, piperazinyl,
30 honopi peri di nyl, honopi perazi nyl or tetra hydroi soqui nolinyl, each being

oyl oal k< FERER HAOCIG i BRI O | “ReRaN (G- o) el Kyl
fluoro-(d -C6)-al kyl,
R%is H, C4-Cg alkyl, C3-C cycloalkyl, phenyl, naphthyl or het;
15
R®is C4-Cs alkyl, Cs-C7 cycloalkyl, phenyl, naphthyl or het;

mis 0, 1 or 2;

20 “het”, used in the definitions of R® and R®, means C-linked pyrrolyl, imidazolyl,
triazolyl, thienyl, furyl, thiazolyl, oxazolyl, thiadiazolyl, oxadiazolyl, pyridinyl,
pyrimidinyl, pyridazinyl, pyrazinyl, quinolinyl, isoquinolinyl, benzimidazolyl,
quinazolinyl, phthalazinyl, benzoxazolyl or quinoxalinyl, each optionally
substituted by C4-Cs alkyl, C1~-Cg alkoxy, cyano or halo;

25
R’ is methyl, ethyl or cyclopropylmethyl; and

either, R® and R® taken together with the nitrogen atom to which they are
attached represent azetidinyl, pyrrolidinyl, piperidinyl, morpholinyl, piperazinyl,
30 homopiperidinyl, homopiperazinyl or tetrahydroisoquinolinyl, each being
optionally substituted on a ring carbon atom by C4-Cs alkyl, C3s-Cg cycloalkyl,
phenyl, C4-Cs alkoxy-(C4-Ce)-alkyl, R3R3N—(C1-Ce)-alkyl, fluoro-(C+-Ce)-alkyl,
-CONR®R®, -COOR?® or C»-Cs alkanoyl, and optionally substituted on a ring

carbon atom not adjacent to a ring nitrogen atom by fluoro-(C+-Ce)-alkoxy, halo, -



- CONR3R3, -000R3 or C2-C5 al kanoyl, and optionally substituted on a ring
carbon atom not adjacent to a ring nitrogen atom by fluoro-(d -C6) -al koxy,
hal o, WWO02209@452 PCT/ EP02/ 05725 14 OR3, cyano, - S(O nR¢I/EPHRGR3S

- SO02NR3R3, - NR3COR4 or -NR3SCZ2R4, and sgid piperazin-1-yl and

honopi perazin-1-yl being optionally substituted on the ring nitrogen atom
ot attached, b, L8 (SHiR NRERP GOARIR’ CRFEBOR KOXNRTEOFE) 2rdl $ait
R3R3N- ( C2- C6) yl uor o- ( Cl1- CG) al kyl ; C2-C5 al kanoy COOr4 C8 5
cycl oal kymperasmm/l ' argh AaRamsperazincoyRIREg @ptiorslly §Ubﬁt't€ﬁ?d09nam@yl"'”903 C8

cycl oal kyl, en } kyI
phenyl , HQ@?” %Pﬂbng(a&Za\éE%?qg ga?& % %ﬂ%@ph%? C%Scﬁﬁ%é’?‘g‘?{anow or
- SOZNRS 0 AOR3A- gz/ @ig_%amwdwmk@ﬁ@gcﬁ) -aiyR o0RCsohlkbihey! f eCODR!, GNCsN
NSAR2 0// VOO0 I 5 or_s.a.pharnmaceutical ly accept abl e salt
or sol 5at@yod¢fdk3éo-f30xﬁher§QaN RI 8r Hyd Bn’ or C-C6 alkyl optionally
substituted by 1 or 2 substituents each i ndependent|ly sel ected from phenyl
and napht hyl, said phenyl and naphthyl 20 being optionaLIy substituted by

G -C6 alhkgﬂ REGEHOET aCk akyl, Ghaﬁs)cymoa:lkwnlphe?ylic?' benagrahdR” @HOB&skyl ene; R2
Cl- d
S & Sl aeaioghunphinl e foetauH R GORER O o3

C1- 6 al kyl koxy- (CL- CB) - al kyl, R3R3N-(Ci - CB)-al kyl ,
1 uoro- (C 2'&5%@%‘%}1‘10r%8q§§?ﬂ509f(y ( ) -alky ( )-alky

10
WO-A-01/27130 discloses a compound of the formula

R‘I
HNT

N Xy

</ l — kll A
N >/s\< SR2
0
0
i OH

15 _
or a pharmaceutically acceptable salt or solvate thereof, wherein

R' is hydrogen or C4-Cs alkyl optionally substituted by 1 or 2 substituents each
independently selected from phenyl and naphthyl, said phenyl and naphthyl
20 being optionally substituted by C1-Ce alkyl, C4-Cs alkoxy, halo or cyano;

A is a bond or C4-C3 alkylene;

R?is (i) hydrogen, C4+-Cs alkyl, C3-C7 cycloalkyl, phenyl or naphthyl, said C3-C7

25 cycloalkyl, phenyl or naphthyl being optionally substituted by C4-Cs alkyl, phenyl,
C1-Cs alkoxy-(C1-Ce)-alkyl, R3R3N—(C1—Ce)-alkyl, fluoro-(C+-Cs)-alkyl, fluoro-(C+-
Ce)-alkoxy, C2-Cs alkanoyl, halo, -OR®, cyano, -COOR?®, C5-C cycloalkyl,
_S(0)mR*, -NROR?, -SONR'R?, -CONR®R®, -NR’COR* or



C6) - al koxy, C2-C5 al kanoyl, halo, -OR3, cyano, -COOR 3, C3-C7 cycl oal kyl,
-S(OnR4, -NR 3R3, -S02NR R3, -CONR3R3, -NR 3COR4 or WO 02/096462

PCT/ EPO2/WB 02596485 - NR3SO2R4, with the proviso that R2 i sPeatEPayei7egien when
Ais a bond, or (ii) when Ais C2-C3 altkyl ene, -NR7R8, -OR3, -COCR 3,

- OCOR4, -802R4 -CN, -SO02NR3R3, -NR3COR4 or -CONR3R3, or (iii) a C1linked,

4 to 11 meyR gre h%rprB\/fémhépRh?str%t )ﬂFA MRAMEAR isS Bbhﬁ‘ef from1 to 4

ring nitrogen a ni trogen oxygen, or Sul phuy ring
atons, opbr ona(ll yvhénsﬁbs;ﬂlzﬁtmlﬁylbyeoxNR OER HR@@R(GD%? abyR,,

$|3 EngB( ?1 )S%QWY'{E dhoyl &6‘139('% Or%’gkk‘%mgl lligro (cg%%? N%glégfy’ COOR5,

-S(O) nR6, ¢ rsozgﬂ 350 Imﬁ%'%'% 11 Nife BR8], Ofond! chd Bhe@itbb@id Naying
N substi tuted -Cb al koxy- (Cl1- CG) al kyI N-(CZ CG - al kyl ,

f | uor o9 Ceitlusy) frankfnto ﬂlruw oityagen e®ymg) leanber 2 RBVOQﬁGCRB 1 crgen or 1

-S(O nRe, 2NR5R5 I
onenyl . SUPRGT Baca B sbpTan L Bybilhe d%ﬁx CERe AROTUENCRME
al k?/l |<k33|1'«®?<rﬁ d&%')iawyltpﬂmh | wh( mwfam%l flnli‘orr]dil‘éca-g?ﬁ@meClﬂlfmgﬁ(C&?ﬂs) fﬁ C7
cycl oa e na r er aken toget her
vmyt h t heylﬁl @?‘@Mb%a@b @Mgﬂ% ‘\bﬁ@lﬁih@?%ré\l%ﬁ% ¥ e%&ég%m azeti di gyl

li di b L
Paropi per 250 AY B P PR teT ﬂRﬁ@é@iﬁ%{’%ﬁmg‘w{sgﬁ*ﬁPf‘“e@ydy

sEbst :1tOJtC ?m (er ala;?(dnyc(g;(,g@g)mn;ylaltmﬁm G;;R%@@wlkylmr@ﬁe&wmwaﬂlwo +(C225
en -6 _al kox a
1I‘OI uo)r/o ( cLsEaika QPkyﬁe R O&Otﬁé)@& Cgoeg?%\ﬁ?éﬁgblor\l%r%’optl onal | y

substituted on a ring carbon at om not adjacent to a ring nitrogen atom by
fluoro-(Cl-C6)-al koxy, halo, - OR3, cyano, -S(OnR4, -NR3R3, -S02NR3R3,

- NR3COR4 & is NRESQ@R4Ikyii-Gacytloglkperahenyll- yl  and honopi per azi n- 1-yl

bei ng optionally substituted on the ring 30 nitrogen atomnot attached to A
by C1-C6 al kyl, phenyl, Cl1-C6 al koxy-(C2-C6)- al kyl, R3R3N-(C2-C6)-al kyl,

f 1 uor org GGE ), abkatkyl, €3-CPc@IsARMr pheRdR4,  C3- C8
R® is H, C4-Cs alkyl, Cs-C7 cycloalkyl, phenyl, naphthyi or het;

R® is C4-Cs alkyl, Cs-C cycloalkyl, phenyl, naphthyl or het;

20
either, R’ and R° taken together with the nitrogen atom to which they are
attached represent azetidinyl, pyrrolidinyl, piperidinyl, morpholinyl, piperazinyl,
homopiperidinyl, homopiperazinyl or tetrahydroisoquinolinyl, each being
optionally substituted on a ring carbon atom by C4-Cs alkyl, C3-Cg cycloalkyl,

25 phenyl, C4-Cg alkoxy-(C1-Ce)-alkyl, R3*R3N-(C4-Cg)-alky!, fluoro-(C4-Ce)-alkyl,
-CONR®R®, -COOR® or C,-Cs alkanoyl, and optionaily substituted on a ring
carbon atom not adjacent to a ring nitrogen atom by fluoro-(C4-Ce)-alkoxy, halo, -
OR?, cyano, -S(O)nR*, -NR°R?, -S0,NR°R?, -NR°COR* or -NR3SO,R?, and said
piperazin-1-yl and homopiperazin-1-yl being optionaily substituted on the ring

30 nitrogen atom not attached to A by C-Ce alkyl, phenyl, C-Cg alkoxy-(C2-Ce)-
alkyl, R*R®N-(C,-Ce)-alkyl, fluoro-(C4-Cs)-alkyl, C2-Cs alkanoyl, -COOR*, C3-Cs
cycloalkyl, -SO,R?, -SO.NRR? or -CONR’R’,



cycl oal kyl, -SO02R4, -S02NR R3 or - CONR3R3, WD 02/096462 PCT/ EP02/ 05725 16
or, R7Tis H Cl1-C6 al kyl, C3-C8 cycl oal kyl, phenyl or benzyl and R8 is H,
Cl-C6 alwwlo2/o0®36C8 cycl oal kyl, phenyl, benzyl, fl uoro-(CPCTHPOAIITYS ,
-CO\IR3R3, -COOR4, (C2-C5 al kanoyl or - NR3R3; 5 mis O, 1 or 2; and
"het", used in the definitions of R5 and R6, nmeans C-linked pyrrolyl,

i mi dazol yb R1{d Flzcwts a“an}Jl eYIC, Eydodikylt Bhéﬁﬂ'd’ﬂ beW%‘HoVRB i i adi-azol ¥,
oxadlazolyl pyri di nyl 3|ny ., pyridaziny razin # qU|noI5nyI

i soqui nol alhylL Cgbﬁglz;yalodkyblghenyb,d)equyhémr@—(@i Ce}paltkM FEOMRTR®, bEQQRAZ 0l yI
or qui nox yl, each substituted by Cl-C6 al kyl, Cl-C6 al koxy,
cyano or ﬁé‘lcg Ikzwgy Oﬁl§%@fgl\9‘} dl scl oses a conpound of the formula: HNC N R
~ JNRNA OO -"""ICHWN OH 15 or a pharnaceutically acceptable salt
or solvate thereof, wherein Rl is hydrogen, Cl1-C6 al kyl or C3-C7

cycl oabkym, ISéhdhOFo%‘xtanﬂ'nal |y substituted by 1 or 20 2 substituents each

i ndependently sel ected from hydroxyl, fluorenyl, phenyl and naphthyl, said
phenyl and napht hyl being optionally substitut ed by C1-C6 alkyl, G -C6

al koxy, hale¥’ eiseayaiies définitors bPRE and B naral (kshhke@pyrraﬁ/l Fiﬁudazoayl)

hydr ogen, Cl1-C6 al kyl, C3-C7 cycl oal k¥| thlphen }hyl sai d C3-C7

triazolyl, thienyl, furyl, thlazolyl oxazol adlazglyl oxagla olyl,”pyridinyl,
pyrimidinyl, pyridazinyl, pyrazinyl, quinolinyl, isoquinolinyl, benzimidazolyl,
10  quinazolinyl, phthalazinyl, benzoxazolyi or quinoxalinyl, each optionally

substituted by C4-Cg alkyl, C4-Cg alkoxy, cyano or halo.

WO-A-01/60835 discloses a compound of the formula:

R'HN 0

15

or a pharmaceutically acceptable salt or solvate thereof, wherein

R'is hydrogen, C4-Cg alkyl or C3-C7 cycloalkyl, each optionally substituted by 1 or
20 2 substituents each independently selected from hydroxyl, fluorenyl, phenyl and
naphthyl, said phenyl and naphthyl being optionally substituted by C4-Cs alkyl,

C1-Ce alkoxy, halo or cyano;

A is a bond or C4-Cg alkylene;

25
R%is (i) hydrogen, C+-Cs alkyl, C3-C7 cycloalkyl, phenyl or naphthyl, said C3-C;
cycloalkyl, phenyl and naphthyl being optionally substituted by C4-Cs alkyl,



cycl oal kyl, phenyl and napht hyl being optionally substituted by Cl-C6

al kyl , WD 02/096462 PCT/ EP02/ 05725 17 phenyl, C1-C6 al koxy-(Cl-C6)-al kyl,
am no- ( ClwOgpngd4ky| , fl uoro-(CLl-C6)-al kyl, fluoro-(Cl-Copcaliroxy372C2- C5
al kanoyl, hal o, -OR3, cyano, -COOR 3, -C7 cycloal kyl, -S(O nR4, -NR3R3,
- SO2NR3R3, -CONR3R3, -NR3COR4 or -NR 3S02R4, with the proviso that R2 is

t hyd . l R3R3,
1LY SRINEE, £ SciRoBANS:-COL Yy Lihibae S s, Ruabiips gt
CONR3R3 flumro{(CiriGs)llknyi, nkeels 4alk@ncm nRatber €R’,momener 15QOR’ ¢ s-
het | h 5 | 2
i tr ogen airieadcing, R rRadRRy CONRIREIRREHIL. clbst [t uted by
oxo, CI-Chy é@gﬁf‘- (Wl 8)p r@l/ilszzslthatlr@? i@fﬁd‘lthy(i% ebWheh Wyis,a bond,

fl uoro- (Cl Co) -al kyl, quoro-( Cl- C6) - al koxy, quoro oyl ,
hal 0, Gyaoi, - (IRBNERBA is Cars alkyRBRS; NR%&%R@ @Pré?@ g%m%éaﬁ

- CONRSR5, - NR! Cﬁlﬂii RNRsubstltut ed by Ci1-C6

al koxy- (GC%@WQ’,(&%@ g@f ky‘? %H)ﬁjoro (Cl-CB)-al kyl,

fluoro- (Ggr CSjiiiyah kamipked, Bbto ‘1C%mbem&onow%ychSﬂémI@mawug\lRSRS
15 or (iv) when Ais C2C6a|ky|ene N-| i nked et i di nyl yrroI|d|n

mor phol i ngither fremy Anlpd# oinrg Gitraesn; ApM(shiopel i Vltr‘%ﬂenp??}% EVAN 1 il Each

b t t

aFngyO?dsL(ﬂ%@{J ﬁlng ?t%ﬁlrt?ss Jr)]ﬁﬁbt(n%‘ﬂyg Gﬂ)fﬁf@ = B%%Xéf(r)@]@k al@x@1 -Ce) alkyl
fl ulor ca||()l(< Cfgn@@sé%l %ﬁmlkyﬁé f?[,tﬁ)ral R&fﬁ@)/-lalkyhalfblore-@a-Cebyle&y, fgg:\?jécz@a)(:?
cycl oa - : o
-KRSSOZRZa@fﬁHOBﬂa alpicyarazi it %EI(ﬁ@‘%{ﬁf%ﬁ% Wﬁ%@ﬁt ed by Cl-C6
alkyl, R@ié C@Cﬁ%g@%s NﬁfS@@kﬁ 3 KMRPCaRTEnd @hdﬁﬁa}l N-Eulbstltuted by

fl uoro- ( ) al Kyl anoyl, -COOR4, C3-C7 cycl oaI k %2[4
- SO2NR3R3CIC @[N%;Rﬁ& -2§-alagh aRginds(Corieimdinde fiuoyo- @1 @ex@lby

bl ?:26 oy OB Rt SOMETR BEE‘@%@F%?% SCE' af‘ky?f‘

G3- C7 gychpal kyil) whs is coanhdikpén@rNiiaked azetidinyl, pyrrolidinyl, morpholinyl,
tetrahydroisoquinolinyl, piperidinyl or piperazinyl, each being optionally C-
substituted by C¢-Cs alkyl, phenyl, C4-Ce alkoxy-(C1-Cg)-alkyl, amino-(C4-Ce)-alkyl,
fluoro-(C+-Cg)-alkyl, fluoro-(C4-Ce)-alkoxy, C2-Cs alkanoyl, halo, -OR?®, cyano,
_COOR?, C5-C; cycloalkyl, -S(0)nR?, -NR’R?, -SONR°R’,

20 -CONR’R?, -NR’COR’ or -NR®S0,R* and said piperazinyl being optionally N-
substituted by C-Cg alkyi, phenyl, C1-Ce alkoxy-(C1-Ce)-alkyl, amino-(C2-Ce)-alkyl,
fluoro-(C4-Ce)-alkyl, C-Cs alkanoyl, -COOR*, C3-C7 cycloalkyl, -SO.R*,

-SO,NR°R® or -CONRR?;

25 each R® is independently selected from H, C4-Ce alkyl, phenyl or pyridinyl;
R*is C4-Cg alkyl or phenyl;
R®is H, C,-Cs alkyl, C3-C- cycloalkyl, phenyl, naphthy! or het;

30

R® is C4-Cg alkyl, C3-C7 cycloalkyl, phenyl, naphthyl or het;

mis0,1or2;



mis O, 1 or 2; WD 02/096462 PCT/EP02/05725 18 R7 is hydrogen, Cl-C6

al kyl , C3-C7 cycl oal kyl, phenyl, naphthyl, azetidin-3-yl, pyrrolidin-3-yl,
pi peri di r'wB-0glogedpt peri di n-4-yl or het, said azetidin-3-yl PCEPoRDI7aF n- 3-

yl, piperidin-3-yl and piperidin-4-yl l?gi ng optionally substituted by ¢ -C6
alkyl; 5 RBis Hor G-C6 alkyl; and "het", used in the definitions of RS,

R6 and R7g R e Eyy“?éhn&edc H@@' By aaémwlphe )}/'I' ﬁaerhtl}ﬁw dABmAL T Uyl

t hi azol yl, oxa 't hi'ad T Oxati azo di ny pyrim di'nyl ,
pyri dazi nWrroI;dm-szylnpiperldm-ﬂojl i mperldlns%qluombEi raﬂld aﬁehdlnrﬁ-abmrrplldln-l%

qui nazol i nyl th yl. o] zo r uin n i ng

opt i onal I{() '@GBQN‘?‘U? QW de@?é g%ﬂﬂ o 5‘1”%8@?6%5&5%?% ! ﬁ

WO A- 02/ 00676 di scl oses a conpound of the formla R~ HNCNR2 R M N4
NXYR O,~InOH(l) R5 OH 15 or a pharnaceutically acceptable salt or
sol vat & t Réiscldfor s ailtyiRnd s (i) H, (ii) O-C6 al kyl optionally
substituted by 1 or 2 substituents each independently selected from
phenyl, naphthyl and fluorenyl, said phenyl, 20 naphthyl and fl uorenyl

bei ng opt fraliskd S leed HbHhBEnYS (=18 I@aﬁﬂ W' m@ns@-lmkk@pyrrolyhahwazdw;yano
or (iii) quorenyI R2is Hor Cl-C6 a |; 25 eithe t aken

t oget her tlazalyl.héhianyls ofyeyl. athigzoh \ﬁ)Pi?éCHyk hwa%laéolyl oxadlazoqﬂ pyrldlnyl
pyrimidinyl, pyridazinyl, pyrazinyl, quinolinyl, isoquinolinyl, benzimidazolyl,

10 quinazolinyl, phthalazinyl, benzoxazolyl or quinoxalinyl, each being optionally

substituted by C4-Cg alkyl, C4-Cg alkoxy, cyano or halo.

WO-A-02/00676 discloses a compound of the formula

HN
N AN 2 3
N R R
/
N ST YT RS
A OH

(1)

oH
15
or a pharmaceutically acceptable salt or solvate thereof, wherein

R' is (i) H, (ii) C4+-Cs alkyl optionally substituted by 1 or 2 substituents each

independently selected from phenyl, naphthyl and fluorenyl, said phenyl,
20 naphthyl and fluorenyl being optionally substituted by C4-Cs alkyl, C4-Cs alkoxy,

halo or cyano, or (iii) fluorenyl;
R?is H or C1-Cg alkyl;

o5 either, R® and R* taken together with the nitrogen atom to which they are

attached, represent azetidinyl, ~ pyrrolidinyl,  piperidinyl, piperazinyl,



attached, represent azetidinyl, pyrrolidinyl, piperidinyl, piperazinyl, WO
02/ 096462 PCT/ EP02/ 05725 19 honopi peri di nyl or honopi perazi nyl, each being
opt i onal I'ywonlosd4st uted on a ring nitrogen or carbon at ompoy/ERE2/G6281 Kyl or
C3-C8 cycl oal kyl and optionally substifquted on a ring carbon atom not
adjacent to aring nitrogen atomby -NR6R7 or -ORS, 5 or, R3is H Cl-C6

al kyl , a | i i I
substi t ut eﬁdy{ rfa]%Kcyc oanlbé},{ézm bR%Cllpsjﬂ é@) éﬂéﬂﬁﬂg&l‘?%%ﬂf&%_&éé r|n3g
cycl oal kyhitoygeR1 5y sabdnCatadd kY k@h-Gaebly! apt Cottal |cycloarkyisusm§it ioptioealyby

"G or SUeetieRka S B REOR Ry o Aot 2 ST UENEIEY | or

Cl- C6 al kyNROR! of asgh together with the nitrogen atomto which they are
attached, represent azetidinyl, pyrrolidinyl or piperidinyl, said
azeti d|51yl pyrrolidinyl and pi per| di nyl being optionally substituted by

Cl-C6 al k 0. ) t y I Bp | : -yI
nmor phol i n%ﬁ F% 'Smeéé@ a%’clb (%oﬁ%%ga”e@ éF cﬂéqu é%éf G egg b%
tetrahydr @pﬁ@ﬁé’l Hsfituted lby @ACH chelbatkyl, eptiRisl |y subst i tut ed on a ri ng
carbon atom by -C6 al kyl, C3-C8 cycloal kyl, phenyl, Cl1-C6

al koxy- (G -C86) - aI kyl , R9R9N-(C1 Co6) - al kyl fI uoro- (Cl1-Co6) - al kyl, 25

- CONRIR9, CQJO?? | t
car bon at(am ot ’® gcq g(zzeé:%:)ciéo%gaglg!rl #t Bgigileﬁglgt%%yb%molrb%ﬁﬁc(%{bgg?élgﬁkoxy,
hal o, +ORSubstitateal by B(Darr10, - NR9R9 - SO2NROR9, - NROCOR10 or -NR SO02R10

and said |pera2|n- - nd honopi perazin-1-yl being optionally
subst it ut ée) dﬁﬂ%@lk)&‘?’g@ ‘% t¥ogen atom not attached to the C2-C6 al kyl ene

B2 PLRRB I o5 T o (=021

R® is -CH,OH or -CONR™R™;

15
R® and R’ are either each independently H or C-Cs alkyl or, taken together with
the nitrogen atom to which they are attached, represent azetidinyl, pyrrolidinyl or
piperidinyl, said azetidinyl, pyrrolidinyl and piperidinyl being optionally substituted
by C4-Cs alkyl;

20
R¥is (i) azetidin-1-yl, pyrrolidin-1-yl, piperidin-1-yi, morpholin-4-yl, piperazin-1-yl,
homopiperidin-1-yl, homopiperazin-1-y! or tetrahydroisogquinolin-1-yl, each being
optionally substituted on a ring carbon atom by C4-Ce alkyl, Ca-Cg cycloalkyl,
phenyl, C4-Cs alkoxy-(C+-Ce)-alkyl, R'R°N-(C+-Cs)-alkyl, fluoro-(C+-C)-alkyl,

25 -CONR°R®, -COOR?® or C,-Cs alkanoyl and optionally substituted on a ring carbon
atom not adjacent to a ring nitrogen atom by fluoro-(C+-Ce)-alkoxy, halo,
LOR?, cyano, -S(0)mR™, -NR°R?, -SO,NRR’, -NR°COR™® or -NR’SO,R"™ and
said piperazin-1-yl and homopiperazin-1-yl being optionally substituted on the
ring nitrogen atom not attached to the Cz-Ce alkylene group by C4-Cs alkyl,

30 phenyl, Ci-Cs alkoxy-(C2-Ce)-alkyl, R°RN-(C,-Cs)-alkyl, fluoro-(C4-Cs)-alkyl, Co-
Cs alkanoyl, -COOR'®, C5-Cs cycloalkyl, -SOzR™, -SONR°R® or -CONR®R®, or

(i) -NR"'R"™;

R® is H, C4-Cs alkyl, C3-Cs cycloalkyl or phenyl;



C5 al kanoyl, -COOR10, C3-C8 cycloal kyl, -S02R10, -S02NROR9 or - CONROR9, or
(i1) -NR 11R12; RO is H Cl1-C6 al kyl, C3-C8 cycloal kyl or phenyl; WO

02/ 096462wB@tNER62/ 05725 20 R10 is Cl-C6 al kyl, C3-C8 cyeCoaipybs70s
phenyl; R11 is Cl1-C6 al kyl, C3-C8 cyc?eal kyl or benzyl; 5 R12 is Cl-C6
al kyl, C3-C8 cycl oal kyl, phenyl, benzyl’; fluoro-(Cl-C6)-al kyl, -CONROR9,
- COOR10, -COR10, -S02R10 or -SO02NR R, said Cl1-C6 al kyl being optionally
substituted by phenyl; 10 R13 is phenyl, pyridin-2-yl, pyridin-3-yl or
pyri di n- 4R is @ﬁ@haﬂ@i ep-Cprydoalkyhor phemyt;i t ut ed by C1-C6 al kyl, C1-C6

al koxy, halo or cyano; R14 is Hor Cl-C6 al kyl optionally substituted by
cyclopropyl; 15 R15 is azetidin-3-yl, pyrrolidin-3-yl, piperidin-3-yl,

pi peri di nRﬁli;gIC -0oEmel Rel-Cdichcl8alkli ordBer39nopi per i di n- 4- yl, each being
optionally SUbStItQUt éd by ggc ClyCG a'%? , C3-C8 cycl oaI kyl or benzyl; m

is 0, dor 2, 20 Xis -CH2- or -CH2CH2-; and Y is CO CS, S or C=N(CN

25 WO A- 01494368 6462 '

PCT/ EPO2/ gé aﬁ&i%%@wwg@ﬂ%%ﬁ%q%ﬁgﬁ %%{Bg’? 1JIJOH 5 (1)
—CONRQRQ, -COOR'", -COR'®, -S0,R" or -SO,NR°R?, said C4-Cs alkyl being
optionally substituted by phenyf;

10 R™ is phenyl, pyridin-2-yl, pyridin-3-yl or pyridin-4-yl, each being optionally
substituted by C4-Cg alkyl, C1-Cg alkoxy, halo or cyano;

R is H or C4-Cg alkyl! optionally substituted by cyclopropyl;

15 R" is azetidin-3-yl, pyrrolidin-3-yl, piperidin-3-yl, piperidin-4-yl, homopiperidin-3-yl
or homopiperidin-4-yl, each being optionally substituted by R™, C1-C alkyl, Cs-Cé
cycloalkyl or benzyl;
mis 0, 1 or 2;

20
X is -CHo- or -CH>CH.-; and

Y is CO, CS, SO, or C=N(CN).

25 WO-A-01/94368 discloses a compound of the formula



R OH or a pharmaceutically acceptable salt or solvate thereof, wherein 5
RlLis H Cl1-C6 alkyl or fluorenyl, said d-C6 al kyl being optionally
substi t utwo oocie2 or 2 substituents each independently selpeatEpd2/637e¢in phenyl
and naphthyl, said phenyl and naphthyb1being optionally substituted by
Cl1-C6 al kyl, Cl1-C6 al koxy, halo or cyano; 10 (A) R2 is Hor Cl1-C6 al kyl,
R15 is Hor Cl1-C6 alkyl, and X is either (i) unbranched C2-C3 alkylene
optionally substituted by ClRCB al kyl or C3-C8 cycloal kyl, or (ii) a group
of the formula: -(CH2)n HN (CH2)p - 15 where Wis C5-C7 cycl oal kyl ene
optionally substituted by|GC-C6 alkyl, nis Oor 1 and pis 0 or 1, or (B)
R15 is H or Cl1-C6 al kyl, d R2 agd X, Jgaken together with the nitrogen
atomto which theyzar hedl rep%ﬁsent azetidin 3-yl, pyrrolidin-3-yl,
pi peridin-3-yl, 20 gi i 4-yN pi pgri din-3-yl or
honopi peri di n- 4-yl , i norropt Morfal My~ Sukfstituted by O -C6 al kyl, or
(O Ris Hor C- R15 and X, taken together with the nitrogen
atomto which t , represent azetidin-3-yl, pyrrolidin-3-yl,
pi peridin-3-yl, I n-4-yl ynhonopi peri di n-3-yl or honopi peri di n-4-yl,
each bei ng optg? -y 25 substituted by Cl-C6 al kyl; WO 02/ 096462
PCT/ EPO2/ 05725 22 epfher, R3 and R4, taken together with the nitrogen atom
to which they are attached, represent azetidinyl, pyrrolidinyl,
pi peridinyl, piperazinyl, honopiperidinyl or honopiperazinyl, each being
optionally substituted on a ring nitrogen or carbon atom by C1-C6 al kyl or
C3-C8 cycl oal kyl and onal | stitut d aQn .car bon at om not
adj acent Péadf’hqr'ﬁ‘@cﬁl"?g%éf %ﬁ‘ﬂ%?a ﬂﬁﬁ?ff e there h§9 ' Cl-C6 al kyl,
C3-C8 cycl oal kyl or benzyl and R4 is (a) azetidin-3- yI pyrrolidin-3-yl,
pi peri di n- 3 yl, piperidin-4-yl, honopiperidin-3-yl

5 R'is H C4-Csalkyl or ﬂuorenyl said C4-Cg alkyl being op‘uonally substituted by 1

or 2 substituents each independently selected from phenyl and naphthyl, said
phenyl and naphthyl being optionally substituted by C1-Ce alkyl, C¢-Cg alkoxy,

halo or cyano;

10 (A) R%is H or C+-Cs alkyl, R™ is H or C4-Cs alkyl, and X is either (i) unbranched
C,-C3 alkylene optionally substituted by C4-Cg alkyl or Cs-Cg cycloalkyl, or (i) a

group of the formula:

-(CHz)n- W - (CHz)p -
15
where W is Cs-C7 cycloalkylene optionally substituted by C+-Ce alkyl, n isOor1

andpisOor1,or
(B) R is H or C4-Cs alkyl, and R? and X, taken together with the nitrogen atom fo

which they are attached, represent azetidin-3-yl, pyrrolidin-3-yl, piperidin-3-yl,

20 piperidin-4-yl, homopiperidin-3-yl or homopiperidin-4-yl, each being optionally
substituted by C4-Cg alkyl, or
(C) R%is H or C4-Cs alkyl, and R" and X, taken together with the nitrogen atom fo
which they are attached, represent azetidin-3-yl, pyrrolidin-3-yl, piperidin-3-yl,
piperidin-4-yl, homopiperidin-3-yl or homopiperidin-4-yl, each being optionally

25 substituted by C4-Cg alkyl;



honopi peri di n-4-yl, each being optionally substituted by Cl1-C6 al kyl, C3-C8
10 cycl oal kyl, phenyl, benzyl or het, or (b) -(C2-C6 al kylene)-R8, (c)
-(Cl-Co awkbyhkemap2 R13 , or (d) Cl-C6 al kyl or C3-C8 cycl oICayPp2/0725 R5 i S
CH20H or CONR14R14; R6 and R7 are eitheph each independently H or Cl-C6

al kyl or, taken together with the nitrogen atomto which they are
attached, ofigdy R@%%l Rz @Atk taglethéwmtnéimﬂﬁbe@l’atorﬁlt@wm@h My argai d
azetldlnyl pyrrolidinyl and piperi di nyl ber'ng optionally substltuted 20
by C1-C6 attaghe;d Repriesef gzeticinyl dpyrealidiil, pipgfidioyl giperazing | pi peri di n- 1-yl ,

TP el oA BEhObrielE B BET S  sy BETRR g e 1

carbon at gden@k-caeheH kdm b ms@}i@l OﬁCK-ﬂs,cyaﬁaNWBMU,owbﬂ@@

al koxy- (Cl1- -al kyl, RORON- ( Cl- Co) - al kyl , fluoro-(Cl-C6)-al k ROR9,
- 000R9 5or sastitated| dbasyD cashen ammmpﬁp%nb@w flugéutr%%awhéy MR Bon at om
not adjacent to a ring nitrogen atom by fl uoro-(Cl-C6)-al koxy, halo, -OR9,

cyano, -S(OnR10, -NROR9, -SO02NR R9, -NRICOR1O or - NR9SO2R10, and said
pi per azi nod-B isddChopalkyRe A2k sydloglkybei menzypandRilisy substituted on the

kyl Bk;g;a%%%”@ié&g“pg{?@a@{ g b S BRSO Ty PR -§Tr
1 C SCRRI0,
-sgg&gg%ES%&%V@% %P?’%’bﬁ%ﬁafhﬂy B o b O 55 59 ko

i's H 101- SGclabkyl, ph&SleBenqulom@lelk,ycbr or phenyl; R10 is Cl1-C6 alkyl, C3-C8

cycl oal kyl or phenyl: 5 R!'gis H, Cl-C6 al kyl, C3-C8 cycl oal kyl or benzyl;
R12 is H ( @1(%‘%3{@1 @3%68 cycl oal kyl, phenyl, benzyl,

f1 uoro- (C RIR9, - COOR10, C2-C5 al kanoyl or -S02NROR9; 10
R13 is (a) Cﬁé;h k"‘ma’{/er”.eafﬁﬁmz pyridin-3-yl or pyridin-4- yI each being

opti onal | yd) @uﬁ@taﬂkyhbe%@g @mlcizﬁkxdl kyl, C1-C6 al koxy, -(C1-C3
al kyl ene) - (C1- C6 al koxy), hal o,

15 R%is CH,OH or CONR™R™;

R® and R’ are either each independently H or C4-Cg alkyl or, taken together with

the nitrogen atom to which they are attached, represent azetidinyl, pyrrolidinyl or

piperidinyl, said azetidinyl, pyrrolidinyl and piperidinyl being optionally substituted
20 by C4-Cs alkyl;

R%is (i) azetidin-1-yl, pyrrolidin-1-yl, piperidin-1-yl, morpholin-4-yl, piperazin-1-yl,
homopiperidin-1-yl, homopiperazin-1-yl or tetrahydroisoquinolin-1-yl, each being
optionally substituted on a ring carbon atom by C+-Ce alkyl, C3-Cg cycloalkyl,

25 phenyl, C1-Cs alkoxy-(C+-Ce)-alkyl, R’R°N-(C+-Ce)-alkyl, fluoro-(C+-Ce)-alkyl,
—CONRgRg, -COOR? or C>-Cs alkanoyl, and optionally substituted on a ring
carbon atom not adjacent to a ring nitrogen atom by fluoro-(C4-Cs)-alkoxy, halo,
-OR®, cyano, -8(0)mR"®, -NR°R?, -80NR°R’, NR°COR™ or -NRSO,R", and
said piperazin-1-yl and homopiperazin-1-yl being optionally substituted on the

30 ring nitrogen atom not attached to the C,-Cs alkylene group by C4-Cg alkyl,
phenyl, C-Cg alkoxy-(Cz-Ce)-alkyl, R'R*N-(C2-Cs)-alkyl, fluoro-(C1-Ce)-alkyl, Co-
Cs alkanoyl, <COOR', Ca-Cs cycloalkyl, -SO.R", -SO.NR°R® or -CONR®R?, or

(i) NR"'R";



cyano, -(Cl1-C3 al kylene)-CN, -CO2H, -(Cl-C3 al kyl ene)-CO2H, -C02(C1-C6

al kyl), -(C1-C3 al kylene)-C02(Cl1-C6 al kyl), -(Cl-C3 al kylene)-NR 14R14,

- CONR14RIWO@R/096462C1- C3 al kyl ene) - CONRL14R14, or (b) azeti diPeTaPg/05725
azetidin-3-yl, pyrrolidin-2-yl, 15 pyréglidin-B-yI, pi peridin-2-yl,

pi peri di n- 3- yI piperidin 4-yl, honopi péridin-2-yl, honopiperidin-3-yl or

honopi per d ihPBRbh¥ngubstituted by Cl- C6 al kyl,
C3-Cs cyc'Fo! pheﬁ@ Cg)?ean yfb% Pﬂ) F; @’4 is Hor Cl-C6 al kyl optionally

substituted by cyclopropyl 20 mis 0, 1 or 2; Yis CO CS, SO or
C—N(CN) t def.inition of R4 and R13, is a C-|inked,
- to 6- ngnb'éfcgdcﬁiah?jl ?8}’%9?/'?}%& HRRAWY either from1 to 4 ring nitrogen
heteroatom; or nltrogen ring heteroatonms and 1 oxygen or 1 sul phur
ring het ergatom opt| onally substituted by Cl1-C6 al kyl, C3-Cs cycl oal kyl,
Cl- C6 &l kBXYis Heo 8 s @il oad- egycloalsybertgnZybxo or halo. 30 Preferred

sel ecti ve adenosi ne Al a-receptor agonists for use in the invention
i nclude: WD 02/096462 PCT/ EP02/ 05725 24 N-({9-[(2R, 3R 4S,

SR) -3, 4- dRF%/i@rwxm-@g(gwl hoxggeytvhikyktohehyld beazy; flusrard,1G&-alkyl,

2, 2-di henyl et am 9H purin yl 2- et hyl - 1- |
e 2 DR QB bt o SR 15 55 . (5 T g T

i phenyl ethyl)am no]-2-{[(4 5
i sopr opyl cycl ohexyl ) am no] net hyl } - 9H puri n-9-yl ) -5- (net hoxynet hyl )t et r ahydr
o- 3, 40f urdhii (@ pasdylt padin-2-2, Ryri@nR-¢l &, pyridin-4-yl, each being optionally

?st)przoégl éé’é’r kZS%dI ph;é%/nl o q%ﬂt ﬁ?ﬁ;o . [(lkﬁ %@Ky'eﬁe%%t'ﬁeiﬁ%%%aﬁ et rahydr
o- 3,4 fU , OL@C?%@J d§r1e§7CIQf 294 é%W én éb%ﬂlicﬂ%(@%@s%lkyl)

5R) - 3, 4- d| Xynet ro- 2- g

[(2, 2-di pk(é)})ﬂ:ﬁalkyllehem@g]@%ﬂemlkylh @3137(133 tylwle izt hy@ i\lpperaWesul f onam
ide (Exanple

-(C4-Cs al&ylene _’é&&ﬁ‘ﬁﬁ@ 3r '(b) azetidin-2-yl, azetidin-3-yl, pyrrolidin-2-yi,

15  pyrrolidin-3-yl, piperidin-2-yl, piperidin-3-yl, piperidin-4-yl, homopiperidin-2-yl,
homopiperidin-3-yl or homopiperidin-4-yl, each being optionally substituted by Cy-
Cs alkyl, C3-Cg cycloalkyl, phenyl, benzyl or het;

R is H or C4-Cs alkyl optionally substituted by cyclopropyl;
20
mis 0, 1or2;

Y is CO, CS, SO, or C=N(CN); and

o5 “het’, used in the definition of R* and R™, is a C-linked, 4- to 6-membered ring,
heterocycle having either from 1 to 4 ring nitrogen heteroatoms or 1 or 2 nitrogen
ring heteroatoms and 1 oxygen or 1 sulphur ring heteroatom, optionally
substituted by C4-Cs alkyl, C3-Cs cycloalkyl, C4-Cg alkoxy, C3-Cg cycloalkoxy,
hydroxy, oxo or halo.

30

Preferred selective adenosine Aga-receptor agonists for use in the invention

include:



(2S, 3S, 4R, 5R) - 5- (6-[ (2, 2- di phenyl et hyl ) am no] - 2-

{[(isopropyl sul fonyl )am no] net hyl }-9H puri n-9-yl)-N-ethyl -3, 4-di hydr oxytetr
ahydro- 2wbueanasr boxam de (Exanple 3 of WO A-01/27131); PET/EP02/05725

9-[ (2R, 3R, 4S, 5R) - 3, 4-di hydr oxy- 5- (hydr ngrret hyl )t etrahydro-2-furanyl]-6-[(2
, 2- di phenyl et hyl )am no] - N-[ 2- (1- pi peridi nyl)ethyl]-9H purine-2-car boxam de

Ex I i 5 0. -B-
6o (2 2 d AT e RO Ty s R gy Ry fermranryerion ) s
, 4- di hydr {{2)2-diphahylétimblemihal-ahypyrinh-yRmethyl)-genetiyhjiprepaneguiforemits ne- 2-

20 b i d | -01/60835); N ({9-[(2R 3R, 4S,5R)-3, 4-d

i hyg?gxyg@rﬁﬂég@m%@é%?& ro-2-f uz anyl ]({6 a )

(01 sopr bos T o e et 2 g8 606 76 and

6- [ <(1 2,h5d diqovppemgwcatqtqhh y SahamipelongtigROBRUD-83))-S(neiaymaihdpanstay | | - 3, 4

25 di r t - 2-f - - ovr i di .

pi peri )(;i n3%@%":@?K%{R‘EHﬁ;’?ﬁ@m’g?ﬁ@f@%ﬂ%%‘%@@%Q?'ﬁ%i’%@@'e{[(?éxanp| es 8
and 35 of j3ABrdbyidyRIRE8))ananeinidiay POAL eIty X8 (netienyemstaytetralaydrs- and

sol vates thereof. 30 Particul arw preferred sel ective adenosine
A2a- r ecepBdt-fusgodiok (Examapleueol WQ#e00/23¢aAi on i ncl ude

Put syl ] - SO ICR ARSI RS R o RS- (ORI K ARMF TN &L e e
2- carfox o Aeaiphedykthy Braindl-ohepyire2iyimethyinralmetiy-2 RroRanss lispaside

[ (et hyl am no) car bonﬁ{/\})@S 4-di h{dr oxytetrahydro-2-fu
ranyl } - N- {Bx3rople1l o rA®2KA30M0 02/ 096462 PCT/ EPO2/ 05725 25

4- pi peri di pyl ; CAl D@y ] ingfppuri ne- 2- car boxam de and the
phar maceué?%gﬁa%a%cﬁ)e%lgggqééé?m@?@ﬁ%ﬁl\r}a es thereof. Mst preferred is
6-[(2, 2- {[}gislo ropylsulfonyl)amino]methyl}-9H-purin-9-yl)-N-ethyl-3,4-dihydroxytetrahydro-

di by oxy elranspbetamics GramBRS i Ve O B I ol iy a s

el RIS RS AR e ppbloSrhansaRyse basan s (@ e

anti chol i riprainyletogiamirodN-[2¢ -piperitiny)ethylltFbnurinetZierrbopamideopi um and
(Example 1 of WO-A-00/77018);
6-[(2,2~diphenylethyl)amino]-9-{(2R,3R,4S,58)-5—[(ethy|amino)carbonyl]
-3,4-dihydroxytetrahydro-2-furanyl}-N-[2-(1 -piperidinyl)ethyl]-9H-purine-2-

20 carboxamide (Example 1 of WO-A-01/60835);
N-({9-[(2R,3R,4S,5R)-3,4-dihydroxy—5—(hydroxymethyl)tetrahydro—2—furanyl]—6-
[(2,2-diphenylethyl)amino]—9H-purin-2-yl}methyl)—N'-[2-
(diisopropylamino)ethyl]urea (Example 1 of WO-A-02/00676); and
6-[(2,2-diphenylethy|)amino]-9-{(2R,3R,4S,58)—5-[(ethylamino)carbonyl]-3,4-

25 dihydroxytetrahydro-2-furanyl}—N~{2—[({[1-(2—pyridinyl)—4—
piperidinyl]amino}carbonyl)amino]ethyl}-9H—purine—2-carboxamide (Examples 8
and 35 of WO-A-01/94368);
and the pharmaceutically acceptable salts and solvates thereof.

30 Particularly preferred selective adenosine Axa-receptor agonists for use in the
invention include 9-[(2R,3R,4S,5R)—3,4-dihydroxy—5-(hydroxymethyl)tetrahydro-Z-
furanyl]-6-[(2,2-diphenylethyl)amino]-N-[2-(1 -piperidinyl)ethyl]-9H-purine-2-
carboxamide and 6—[(2,2-diphenylethyl)amino]—9-{(2R,3R,4S,5S)-5-
[(sthylamino)carbonyl]-3,4-dihyd roxytetrahydro-2-furanyl}-N-{2-[({[1-(2-pyridinyl)-



oxitropiumsalts and solvates thereof. 10 Atiotropiumsalt (see EP418716
131) has the structure of formula (1.1): H3Q+/CH3 N OX O OSS \ /
OH\ / (wolpioddemherein X- is a physiologically acceptablPeT@aPODOS72AN

I pratropiumsalt (see EP309464 Bl) has t structure of formula (1.2): H3C
\- HGC_ CH3 Nx OOOH 20 (1.2) WO 02/ 096462 PCT/ EP02/ 05725 26 wherein

B1) “has the- DD PR A BN SRR I PG PRI RTlad APt TE015
pharmaceutically acceptable salts and solvates thereof. Most preferred is 6-(2,2-
diphenylethyl)aminol-9-{(2R,3R,4 S,5S)-5-[(ethylamino)carbonyl]-3,4-
dihydroxytetrahydro-2-furanyl}-N-{2-[({[1~(2-pyridinyl)-4-

5 piperidinyllamino}carbonyl)aminolethyl}-9H-purine-2-carboxamide and the

pharmaceutically acceptable salts and solvates thereof.

Suitable anticholinergic agents for use in the invention include ipratropium and
oxitropium salts and solvates thereof.

10
A tiotropium salt (see EP418716 B1) has the structure of formula (1.1):

6]
0
@ié
\ /" ou\ 7

(1.1)

15
wherein X is a physiologically acceptable anion.

An ipratropium salt (see EP309464 B1) has the structure of formula (1.2):

OH

L —

20
(1.2)



OXO OQCHOH H (1.3) wherein X is a physiologically acceptable anion.
10 Exanples of suitable salt fornms of ipratropiumand oxitropiumare

fluori de,wb;02/08dabnri de, C -; brom de, BC, iodide, 1-; netrensEpot/bnnt e,
CH3S(=0) 20-; ethanesul fonate, CH3CH2S(5Q) 20-; methyl sul fate,
CH30S(=0) . 20-; benzene sul fonate, C6H5S(=0)20-; and p-tol uenesul fonate, 4-
15 CH3-C6H5S(=0)20-. The brom de salt formis preferred. Preferred specific
conmbi nati ons of a_sel ective adenosine Al a receptor agonist and an

ant i chol i négfied? Lol BRYsialeeriady rgeertablecanianent i on i ncl ude: 9-[ (2R, 3R 4S,
5R)-3,4-d i hyd roxy-5-(hyd roxynethyl )tetra hyd ro-2-fu ra nyl]-6-[(2,2
20 di phenyl et hyl ) am no] - N-[ 2- ( 1- pi peri di nyl ) et hyl ] -9H puri ne-2-car boxam de
or a pharAmogiropiahisplidcee BRUTNOE 158 1) ieis thelstaicturb e repiuiand agn

i prat ropi um salt, or solvate thereof;

6-[ (2, 2=di phenyl et hyl )am no] - 9-{ (2R, 3R, 4S, 5S) - 5-[ (et hyl am no) car bonyl ] - 3, 4-
di hydroxytetrahyd ro-2-furanyl}-N-{2-[({[1-(2-pyridinyl)-4 25

pi peri di nyl|] aohjee} caicdhonyl ) am no] et hyl } - 9H puri ne- 2- car boxani de or a
pharmaceutijcal |'y aggepfabl e salft or solvate thereof and an ipratropium
salt, or dolvate the v WO 02/ 096462 PCT/ EP02/ 05725 27

9-[ (2R, 3R 4S,5R) - 3, 4yd r oxy-{5- (hydr oxynet hyl ) tetrahyd

ro-2-furanyl]-6-[ 022 X

di phenyl et yl ) am na\ [ 2-)( 1- pijperidi nyl)ethyl]-9H purine-2-carboxam de or
a pharmaceutically a abl e [salt or solvate thereof and an oxitropium

salt, or 9golvate there f;CHacElg 5
6-[ (2, 2-di phenyl et 'not-9-{ (2R, 3R, 4S, 5S) - 5-[ (et hyl ami no) car bonyl ] - 3, 4-
H

|

(1.3)

wherein X is a physiologically acceptable anion.
10
Examples of suitable salt forms of ipratropium and oxitropium are fluoride, F™
chloride, CI7; bromide, Br~; iodide, |7; methanesulfonate, CH3S(=0).07;
ethanesulfonate, CHzCH»S(=0),07; methylsulfate,
CH30S(=0).07; benzene sulfonate, CsHsS(=0),07; and p-toluenesulfonate, 4-
15  CH3-CgHsS(=0),0". The bromide salt form is preferred.

Preferred specific combinations of a selective adenosine Ay, receptor agonist
and an anticholinergic compound according to the invention include:
9-[(2R,3R,4S,5R)-3,4-dihydroxy-5-(hydroxymethyl)tetrahydro-2-furanyl}-6-[(2,2-

20 diphenylethyl)amino]-N-[2-(1-piperidinyl)ethyl]-9H-purine-2-carboxamide or a
pharmaceutically acceptable salt or solvate thereof and an ipratropium salt, or
solvate thereof;
6-[(2,2-diphenylethyl)amino]-9-{(2R,3R,4S,5S)-5-[(ethylamino)carbonyl]-3,4-
dihydroxytetrahydro-2-furanyl}-N-{2-[({[1-(2-pyridinyl)-4-

25 piperidinylJamino}carbonyl)amino]ethyl}-9H-purine-2-carboxamide or a
pharmaceutically acceptable salt or solvate thereof and an ipratropium salt, or

solvate thereof;



di hydr oxyt et rahydro-2-furanyl }-N-{2-[ ({[1-(2-pyridinyl)-4-

pi peri di nyl ] am no} car bonyl ) am no] et hyl } - 9H puri ne- 2- car boxam de or a

phar maceuwpDalobgaeaccept abl e salt or sol vate thereof and amCaAiPvr/eeaim salt,
or solvate thereof. 10 A selective adengsi ne A2a receptor agoni st or an
anticholinergic agent used in accordance with the invention nmay optionally

be utilised-[(2R,BR4$BRNDU-HhydBRY- ' l£ _RIS8l vat e.
Such a salt [Era% be ani’}:i d ad)(/ji ti%gﬁﬁg@%?@%@@gﬁ??ﬂ?@ %&ﬁ?‘g@ g [gcsf?d
addi ti on sdirgngiethisnwaal-f\rientlapipetding)ethyf-O-Hhputme-Leodrbosahide andt  a

exanpl es apgathe. [ r obrom de,, hydroi qdi de, .sul phate

bi Ser) phat e,bﬁ?]i t ra%%gégﬁo@scgﬁgga@e %ﬂr@rggﬂlvﬁ%oméiaé,a”ac%‘ﬂ Spdronigmesalk, or
fumar at e, solastectheredfpahdate, citrate, gluconate, succinate, saccharate,
benzoat e, t hanesu| phonat e, et hanesul phonate, benzenesul phonate,

p-tol ueﬁesﬁﬁ&ng%éé]@rﬁ(iﬁotkg'é%ﬁ’tcﬂ'gs{iﬁ?/5’83.R,$§if%)b@-é(eﬂaé@rnﬁm)cwbanﬂ]—ﬂm-rred from
bases whi cj; Ry | &_ _RN9_i BX AT & the sodium potassium
al um ni um Blcl?glei:i um %ﬁée?i %anéﬁ@] &ggiﬁﬁx@gbwgﬂﬁgnol am ne salts. For a
revi ew on pipetidinydamird}sadeayBanje]ethyBloH-puriPb@-6arbS%bmid®6, 1od9, 1377.
The pharnmaceutical | ?ccept a%l? sol vates of the selective adenosi ne A2a 30
recept or aﬁﬁ?ﬁ”ﬁ%eué'ﬁal YRACCERERI g Sali & spfuatesthaseel PR @ exdifropiemvealh arhe

i nventi on, s@yateahbfediher eof, include the hydrates thereof. The selective
adenosi ne A2a receptor agonists and anticholinergic agents of the

i nventil® may exist in one or nore pol ynorphic forns. WO 02/ 096462

PCT/ EP02/ 057 8 The sel ecti i ne A2 t i st d.
ant 1 chol | nr e EE AT g e "BRSRAT PORNSLP" PRI ORETdF T68E \B8grifet i c

Car bon_at oaocatahdd il ahe ifihfbS iy UEGHaIOLE SHRMEOURORE! tdinf ArTR.

Where such a conpound contains 5 an al kenyl al kenyl ene group, cis/
(or Z/E) iRareacentiaally acerptablewsalt arselvate. Such a salt may be an acid addition

or a base salt.
15
Suitable acid addition salts are formed from acids which form non-toxic salts and
examples are the hydrochloride, hydrobromide, hydroiodide, sulphate,
bisulphate, nitrate, phosphate, hydrogen phosphate, acetate, maleate, fumarate,
lactate, tartrate, citrate, gluconate, succinate, saccharate, benzoate,
20 methanesulphonate, ethanesulphonate, benzenesulphonate,

p-toluenesulphonate and pamoate salts.

Suitable base salts are formed from bases which form non-toxic salts and
examples are the sodium, potassium, aluminium, calcium, magnesium, zinc and

25 diethanolamine salts.
For a review on suitable salts see Berge et al, J. Pharm. Sci., 66, 1-19, 1977.
The pharmaceutically acceptable solvates of the selective adenosine A,

30 receptor agonists and anticholinergic agents used in accordance with the

invention, or salts thereof, include the hydrates thereof.

The selective adenosine Ax, receptor agonists and anticholinergic agents of the

invention may exist in one or more polymorphic forms.



present invention includes these individual stereoisoners of the conpounds
of the invention and, where appropriate, the individual tautoneric forns

t her eof , woDogmpdaerz with m xtures thereof. 10 Separati on ofPCATEPS2/@¥7@Di SOMEr S
or cis and trans isoners nay be achievedgoy conventional techniques, e.g.
by fractional crystallisation, chromatography or HP.L.C. of a

stereoi someric mxture of a conpound of the invention or a suitable salt
or derivative thereof. An individual enantiomer of a conmpound of the 15

i nvention AB¢ 8le 'V@ea%ra@m%é\zs fegapiocagerisiscarl agtldmllneaglbwgwtsaof the

t di by HP.L C th d
acomte anenton Walratdhy ffle 5 SoBSeoartalis it SamsoRYSBRISR Fon
of the di askistsei tworer intoresstetebisomand g eaghéRNs®h beorhp6liRs RBAGIHY

racerratg with a suitaple optically active acid or base, as appropriate.
The pregenfi PbA §P¥'§”ﬁrﬁfPHHe§'S/é’I3|“Ss(QT Z@Iléom%@ﬂimaymm at¢wnsdhef a

conpound afesrew ihPRHEBh ABLRles B8R ABGRIE SRILYBRREPLIhE SRdaldR S0l

An isotopic variation of a conpoun e inven Plcal Iy
accept abl ethealinventineraaf, wbedaefappmbr@e othe imlividii gihtaRitomedstforns tﬁbfé@f' S
repl aced b%/qggrmat 0%25 haV| n e sanme atom c nunber but an atom c nass

di fferent & E%Ousual ly found in nature. Exanples of

i sot opes that can be |ncorporat ed into conmpounds of the invention and

phar maggut i cal ly accept abl e salts thereof include isotopes of hydrogen,

car bon, "ni en, Tya phosphorus, sul phur, fluorine and chlorine such
as 2H, 3H, 28 atiencor’ digrtereotsomess, oraaip, argb irans5SspMEss raayl B0adiEved by

t f f . th ti
e sy maedverREnA TedthRody, o YT Rt ohiafal SRR HofatddiE bl ‘i e
a radi oacHIR/é C seftapierecisbmesic Shixture 4@ ¢empoaad pPiHR mdenﬁér@oﬂé%wéblba

drug and/ or batrate tissue distrjbution studies. Tritiated, i.e
and car bonselﬁ orj derivatiygcthereelt ofyBsingidysir enaniiomery oprafearprerrichoft thei r

ease Ofi5PraRaRAs f h

i sot opes sluc as ﬁ%ﬁg? g)% ﬁr%b@héd T-Ib}h 3 c%rr%? Bg@c%g%; a'f:%%hbé%‘gwtg

PCT/ EP02/ 0&7R$% resolution, such as by H.P.L.C. of the corresponding racemate using a
suitable chiral support or by fractional crystallisation of the diastereoisomeric
salts formed by reaction of the corresponding racemate with a suitable optically

active acid or base, as appropriate.
20
The present invention also includes all suitable isotopic variations of a compound

of the invention or a pharmaceutically acceptable salt thereof. An isotopic
variation of a compound of the invention or a pharmaceutically acceptable salt
thereof is defined as one in which at least one atom is replaced by an atom
25 having the same atomic number but an atomic mass different from the atomic
mass usually found in nature. Examples of isotopes that can be incorporated
into compounds of the invention and pharmaceutically acceptable salts thereof
include isotopes of hydrogen, carbon, nitrogen, oxygen, phosphorus, sulphur,
fluorine and chlorine such as 2H, °H, 3c, "c, N, 70, *®0, *'p, 3P, ¥s, "®F and
30 ¢, respectively. Certain isotopic variations of the compounds of the invention
and pharmaceutically acceptable salts thereof, for example, those in which a
radioactive isotope such as °H or "C is incorporated, are useful in drug and/or
substrate tissue distribution studies. Tritiated, i.e., °H, and carbon-14, i.e., "C,
isotopes are particularly preferred for their ease of preparation and detectability.

35 Further, substitution with isotopes such as deuterium, i.e., 2H, may afford certain



29 therapeutic advantages resulting fromgreater netabolic stability, for
exanple, increased in vivo half-life or reduced dosage requirenents and
hence maywbe2/opidef erred in sone circunstances. 5 The type®CafEPd2/8Tases t hat
nmay be treated using the conbinations ohgthe present invention include,
but are not limted to, asthna chronic or acute bronchoconstriction,

chronic brfP\'é‘FQ ditfo aa()%b %?Ml%n%bﬁéﬁ&gﬁéa@é} R EsBbjlitE Mo Hx@mple,

obstructive pu nonary D that has chronic  bronchi t i's,

pul nonary mmpetq,mhrm mvodlyalhhfeaoawdimmi ddsadrerequitdments a@mPbente mautbs s
characteri se L. rreversibl Sy ressive airways obstruction. Asthma One
of the nosP™§ %%ﬁjt"éﬁf)mreecé?ﬁum %$ %I seases treatable with the conbinations
of therapeut ic agents of the present invention is asthma, a chronic,

i ncreasi ng 15 common di sorder encountered wor|dw de and characteri zed by

i nt er ni Bt e‘rﬁge typeepk diseases thatynay bertirated wsing thaspniipationeshbespreeness

and infl anﬁ%%bg&ﬂol é\ﬁg&auﬁﬁt OBreaSBBFHgIHﬁt% yeh, t%spﬁp?et Sﬁmnﬂ?do‘; b,'[é%téfehe

nost conmo expressi on o hma'’i s amat | on
ai rways, whtoHthaBgnbgiction dehrbhiabtorghitls, ismdlheiraaysapstrottipat emphgsemah

E} LSWESLFZﬁarqﬁ?'@ieéa%%&%%?ﬁéﬁrﬂeégwﬁQa%é%cﬁ%ﬁ <ert T Bel ohes pason
roncni a # %I%@Kgﬁgﬁi@%ﬁa' érB ophl ﬁgbcfdl g't}ﬁ féiﬂ%ah&%OP@ hma

i nvol ves in tion eos nphocytes into a
pati enti0s matmaybaraﬁt@rsrekicw irevbesible apagee Al pinvays absipiciicast hmat i cs shows
activation of interleukin (I1L)-3, IL-4, IL-5 and 25

gr anul ocyt e/ macr ophage-col ony stimulating factor (GW CSF) that suggests the
presence of Fhiti hel per 2 (Th-2)-1ike T-cell population. The conbi nati ons of
therapeutlc agen s of the present invention are useful in the treatnent of
at opi ¢ and Omenefathephostastionant Teepitatom distases treadalle svithothe epmeinationsgof

di tion toward t | di
Pyper sna tda??pgt?*%%@@p&@ﬁé%lé’r PetolARBRUSRP FSTHER: & CaGdREeaF e Yot

conmmon 4@ | Ebﬁﬁ'rll%% :@g? o%?t 8ht&! gwtbﬁeda'vl/&ﬂcﬁhl@er Bhai Eharactdtized Byonabimaittent

ast hma, atopic food | ergy occur less frequently.
Accor di ngl yevetrbmleam\rfays Dbatruettalsm ainmay Hher-responsiveness and inflammation.

The cause of asthma has yet to be determined, but the most common
pathological expression of asthma is inflammation of the airways, which may be
significant even in the airways of patients with mild asthma. This inflammation

20 drives reflex airway events resulting in plasma protein extravasation, dyspnea
and bronchoconstriction. Based on bronchial biopsy and lavage studies it has
been clearly shown that asthma involves infiltration by mast cells, eosinophils,
and T-lymphocytes into a patient’s airways. Bronchoalveolar lavage (BAL) in
atopic asthmatics shows activation of interleukin (IL)-3, IL-4, IL-5 and

25 granulocyte/macrophage-colony stimulating factor (GM-CSF) that suggests the
presence of a T-helper 2 (Th-2)-like T-cell population.

The combinations of therapeutic agents of the present invention are useful in the
treatment of atopic and non-atopic asthma. The term “atopy” refers to a genetic
30 predisposition toward the development of type | (immediate) hypersensitivity
reactions against common environmental antigens. The most common clinical
manifestation is allergic rhinitis, while bronchial asthma, atopic dermatitis, and
food allergy occur less frequently. Accordingly, the expression “atopic asthma”

as used herein is intended to be synonymous with “allergic asthma”, ie.,



as used herein is intended to be synonynmous with "allergic asthm", i.e.,
WO 02/ 096462 PCT/ EP02/ 05725 30 bronchial asthma which is an allergic

mani f est aWD@/0PGI6a sensitized person. The term "non-at opiPCTEPONNF25 as used
herei nis intended to refer to all othegnasthmas, especially essential or

"true" asthma, which is provoked by a variety of factors, including
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chronic o stru tive Q)CFH m)nar di_sease," Eur. Respir. . 10 1380-1391,
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obstruction. Emphysema is characterized by destruction of the alveolar wall and
loss of lung elasticity. A number of risk factors have also been identified as
linked to the incidence of COPD. The link between tobacco smoking and COPD
is well established. Other risk factors include exposure to coal dust and various

20 genetic factors. See Sandford et al., “Genetic risk factors for chronic obstructive
pulmonary disease,” Eur. Respir. J. 10 1380-1391, 1997. The incidence of
COPD is increasing and it represents a significant economic burden on the
populations of the industrialized nations. COPD also presents itself clinically with
a wide range of variation from simple chronic bronchitis without disability to

25 patients in a severely disabled state with chronic respiratory failure.

COPD is characterized by inflammation of the airways, as is the case with
asthma, but the inflammatory cells that have been found in the bronchoalveolar
lavage fluid and sputum of patients are neutrophils and macrophages rather than
30 eosinophils. Elevated levels of inflammatory mediators are also found in COPD
patients, including IL-8, LTB4, and TNF-a, and the surface epithelium and sub-
epithelium of the bronchi of such patients has been found to be infiltrated by T-
lymphocytes and macrophages. Symptomatic relief for COPD patients can be

provided by the use of B-agonist and anticholinergic bronchodilators, but the



30 eosinophils. Elevated |evels of inflamatory nediators are also found in
COPD patients, including IL-8, LTB4, and TNF-a, and the surface epithelium
and sub- wpiozled4ss2um of the bronchi of such patients has been/HPouozi2s o be
infiltrated by T- |ynphocytes and rracro%Qages. Synmptomatic relief for COPD
patients can be provided by the use of p-agonist and anticholinergic
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inthe art. The present invention is 10 not limted to any particul ar node
of action or any hypothesis as to the way in which the desired therapeutic
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present invention, they are e treatnent ronchi
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bronchitis ich has a rt but. sever course and i s caused by exposure
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mucopur ul ent di scharge; chronic bronchitis which is a |long-continued form

of bronchitis with a nore or |ess nmarked tendency to recurrence after
stages of qui escence, _due 1o repeated attacks of acute bronchitis or
chronic ge_ﬁ %‘1%_" 54, Breric W&F%@Peri zed by attacks of coughing, by
expect qpat jofccdrdditie WRARRY paftictbarAr §ivBrsedRHibRSNESSRMEY desdiBBEeDoVA t he
lung tissue; dry bronchitis which is characterized by a scanty secretion
of tough sthat @e passessedlyy #w lspmbinations of therapeutic agents of the present

invention, they are useful in the treatment of bronchitis of whatever type, etiology,
or pathogenesis, including, e.g., acute bronchitis which has a short but severe
course and is caused by exposure to cold, breathing of irritant substances, or an

20 acute infection; catarrhal bronchitis which is a form of acute bronchitis with a
profuse mucopurulent discharge; chronic bronchitis which is a long-continued
form of bronchitis with a more or less marked tendency to recurrence after stages
of quiescence, due to repeated attacks of acute bronchitis or chronic general
diseases, characterized by attacks of coughing, by expectoration either scanty or

25 profuse, and by secondary changes in the lung tissue; dry bronchitis which is
characterized by a scanty secretion of tough sputum; infectious asthmatic
bronchitis which is a syndrome marked by the development of symptoms of
bronchospasm following respiratory tract infections in persons with asthma;
productive bronchitis which is bronchitis associated with a productive cough.

30
The use of the combinations of therapeutic agents of the present invention to
treat atopic asthma or non-atopic asthma, COPD or other chronic inflammatory

airways diseases may be established and demonstrated by use of a number of



bronchitis which is a syndrone marked by the devel opnent of synptons of
bronchospasm followi ng respiratory tract infections in persons with asthng;
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(350- 500 gieattirsldflchrshivbiihnsedi um pentot hal (100 ng/ kg i.p.). The trachea

is 15 dissected and a section 2-3 cmin length is excised. The trachea is
transedfed in the transverse plane at alternate cartilage plates so as to

give rings,of tissue 3- . ep Th roxipal angd distal rings are
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the transverse plane at alternate cartilage plates so as to give rings of tissue 3-5

mm in depth. The proximal and distal rings are discarded. Individual rings are
mounted vertically on stainless steel supports, one of which is fixed at the base
of an organ bath, while the other is attached to an isometric transducer. The
20 rings are bathed in Krebs solution (composition uM: NaHCO3 25; NaCl 113; KClI
4.7, MgS0O47H20 1.2; KH2PO4 1.2; CaCl, 2.5; glucose 11.7) at 37°C and gassed
with Oo/CO, (95:5, v/v). Rings prepared in this manner are contracted by field
stimulation. To ascertain spasmolytic activity, test combinations of therapeutic
agents of the present invention are dissolved in physiological saline and added in
25 increasing quantities to the organ bath at 5m intervals to provide a cumulative

concentration-effect curve.
In the above test model, combinations of therapeutic agents of the present
invention inhibit field stimulated contraction of guinea-pig tracheal ring

30 preparations at concentrations in the range of from 0.001 to 1.0 uM.

Relaxation of Human Bronchus - Samples of human lungs dissected during

surgery for cancer are obtained within 3 days after removal. Small bronchi (inner
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agents of Cbecentestmtiresponse curves are produced by cumulative additions, each
concentration being added when the maximum effect has been produced by the
previous concentration. Papaverine (300 pM) is added at the end of the
concentration response curve to induce complete relaxation of the bronchial

20 rings. This effect is taken as 100% relaxation.

In the above test model the combinations of therapeutic agents of the present
invention produce concentration-related relaxation of human bronchus ring
preparations at concentrations in the range of from 0.001 to 1.0 pM with

25 preferred embodiments being active at concentrations in the range of from 5.0
nM to 500 nM.

Suppression of Capsaicin-induced Bronchoconstriction - Male Dunkin-Hartley

guinea- pigs (400-800g) having free access to food and water prior to the
30 experiment, are anaesthetized with sodium phenobarbital (100 ma/kg i.p. [intra
peritoneal]). Animals, maintained at 37°C with a heated pad, controlled by a
rectal thermometer, are ventilated via a tracheal cannula (about 8 ml/kg, 1 Hz)
with a mixture of air and oxygen (45:55 v/v). Ventilation is monitored at the



I nvention produce concentration-related rel axati on of human bronchus ring
preparations at concentrations in the range of from0.001 to 1.0 Mwith 25
pr ef er r edwermbogki4nent s bei ng active at concentrations in treTrERyes7ed from
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respirat oratedy tlsthg BleoskRE ¢ehdlEcand heart rate are recorded fromthe
carotid artery using a pressure transducer. 10 Wen val ues for basal

resi stdhce and conpliance are stable, an acute episode of
nous bol us of capsai cin.
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the initial, nmaximl resistance (RD)
after 2-3 such administrations at 10 min intervals. Reversal of

bronchoconstriction is assessed over 1-8 h following either intratracheal or
intraduodenal instillation or intravenous bolus injection. Bronchospasmolytic
activity is expressed as a % inhibition of the initial, maximal resistance (Rp)
20 following the infusion of capsaicin. EDsg values represent the dose which causes
a 50% reduction of the increase in resistance induced by capsaicin. Duration of
action is defined as the time in minutes where bronchoconstriction is reduced by
50% or more. Effects on blood pressure (BP) and heart rate (HR) are
characterized by EDy values; i.e., the doses which reduce BP or HR by 20%

25 measured 5m after administration.

In the above test model the combinations of therapeutic agents of the present
invention exhibit bronchodilator activity at dosages in the range of from 0.001 to
0.1 mg/kg i.t. [intra tracheal]. Further, the combination delivered i.t. exhibits an at
30 least additive inhibitory effect on bronchospasm, with each component alone

being able to inhibit more than 50% of the observed control response.

LPS-Induced Lung Neutrophilia - The recruitment to and activation of neutrophils

in the lungs is considered an important pathological feature in COPD and in
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20 Allergic_guinea-pig Assay - A test for evaluating the therapeutic impact of the

combinations of therapeutic agents of the present invention on the symptom of
dyspnea and bronchspasm i.e., difficult or labored breathing and increased lung
resistance, and on the symptom of inflammation, /e: lung neutrophilia and
eosinophilia, utilizes Dunkin-Hartley guinea-pigs (400-600 g body weight).

25
The egg albumin (EA), grade V, crystallized and Ilyophilized, aluminum hydroxide,
and mepyramine maleate used in this test are commercially available. The
challenge and subsequent respiratory readings are carried out in a clear plastic
box with internal dimensions of 10x6x4 inches. The head and body sections of

30 the box are separable. In use the two are held firmly together by clamps, and an
airtight seal between the chambers is maintained by a soft rubber gasket.
Through the centre of the head end of the chamber a nebulizer is inserted via an
airtight seal and each end of the box also has an outlet. A pneumotachograph is

inserted into one end of the box and is coupled to a volumetric pressure
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mortem over a period of 1-48h. The duration of continuous dyspnea is measured

from the respiratory recordings.

Test combinations of therapeutic agents of the present invention are generally
20 administered i.t. or by aerosol 0.5-4h prior to challenge. The combinations of
compounds are either dissolved in saline or biocompatible solvents. The activity
of the compounds is determined on the basis of their ability to decrease the
magnitude and duration of symptoms of dyspnea and broncospasm and/or
magnitude of lung inflammation in comparison to a group of vehicle-treated
25 controls. Tests of the combinations of therapeutic agents of the present
invention are evaluated over a series of doses and an EDsg is derived that is
defined as the dose (mg/kg) which will inhibit the duration of symptoms by 50%.

Anti-inflammatory Activity - The anti-inflammatory activity of the combinations of

30 therapeutic agents of the present invention is demonstrated by the inhibition of
eosinophil or neutrophil activation. In this assay blood samples (50ml) are
collected from non-atopic volunteers with eosinophil numbers ranging between
0.06 and 0.47 x 10° L". Venous blood is collected into centrifuge tubes

containing 5 ml trisodium citrate (3.8%, pH 7.4).



15 recorded for a further 30m Subsequently, lung inflamuation is

determ ned post nortemover a period of 1-48h. The duration of continuous
dyspnea iwormeasised fromthe respiratory recordings. TestCa@mpPor/osIes ons of
therapeutic agents of the present invengyon are generally 20 administered
i.t. or by aerosol 0.5-4h prior to challenge. The conbi nati ons of

conpounds are either dissolved in saline or bioconpatible solvents. The
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and 0. 47 x!'hegautrophiaesironhilgsdhrecyie| peliatefra. nﬁoﬂdethvcﬂug@ t isbegently

co 20l BT Sl e ARG g s

phosphta e- Pﬁﬂl@O@,r‘E(anwEIDEA 0 RBS; 00 Mifost T@Mlﬁeéel%aér%' \»asrﬁ&r tv{ﬂ‘EQQ‘?@' um)

and is layered onto 15 ni i sotoni ¢ Peércol | (denS|ty 1.082 - 1.085 g/
7.4), in dBO4RP @t Q) fing8 gcmﬁalrangc‘iﬂtabwlh@ruentz*’/b;rla@sm on (30 mi nut es,
1000 x g, 200C), nononuclear cells at the plasma/Percoll interface are

aspirated carefully and di scarded. The neutrophil/eosinophil/erythrocyte
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separate eeldmsn ithat eSS amageaiibhg steel matrix. Prior to use, the column is
equilibrated with PBS/FCS for 1 hour and then flushed with ice-cold PBS/FCS on
a retrograde basis via a 20 ml syringe. A 21G hypodermic needle is attached to
the base of the column and 1-2 ml of ice cold buffer are allowed to efflux through
20 the needle.

Following centrifugation of granulocytes, supernatant is aspirated and cells are
gently resuspended with 100ul magnetic particles (anti-CD16 monoclonal
antibody, conjugated to superparamagnetic particles). The
25 eosinophil/neutrophil/anti-CD16 magnetic particle mixture is incubated on ice for
40 minutes and then diluted to 5 ml with ice-cold PBS/FCS. The cell suspension
is slowly introduced into the top of the column and the tap is opened to allow the
cells to move slowly into the steel matrix. The column is then washed with
PBS/FCS (35ml), which is carefully added to the top of the column so as not to
30 disturb the magnetically labeled neutrophils already trapped in the steel matrix.
Non-labeled eosinophils are collected in a 50ml centrifuge tube and washed (10
minutes, 400 x g, 4°C). The resulting pellet is resuspended in 5 mi Hank’s

balanced salt solution (HBSS) so that cell numbers and purity can be assessed



15 surface markers, and conprises a permanent nmagnet, into which is placed
a colum that includes a nagnetizable steel matrix. Prior to use, the
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fromthe rmgesit 500céiRe CaPUbbIBNlaskeasdd @? eieluslont sidrypHRepiGe! umtm is then
washed with PBS (50m ) and ethanol (absolute), and stored at 4C. 5 Total

cells are counted with a micro cell counter. One drop of |ysogenic sol ution
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di | ut eﬁgi ngff S’aﬁb‘?gpp%lt?%(‘fof‘mob'n 6 well microtiter plates (MIP) at 1-10

x 103 cells/well. Each well contains a 200 | sanple

The samples are incubated with test compound or vehicle for 10m prior to
addition of an activation stimulus fMLP (1-10 uM) or C5a (1-100nM) dissolved in
dimethylsulfoxide and thereafter diluted in buffer, such that the highest solvent
20 concentration used is 1% (at 100 uM test compound). MTPs are agitated to
facilitate mixing of the cells and medium, and the MTP is placed into a
luminometer. Total chemiluminescence and the temporal profile of each well is
measured simultaneously over 20m and the results expressed as arbitrary units,
or as a percentage of fMLP-induced chemiluminescence in the absence of test
25 compound. Results are fitted to the Hill equation and ICsq values are calculated

automatically.

The combinations of therapeutic agents of the present invention are active in the
above test method at concentrations in the range of from 0.0001uM to 0.5 pM,

30 with preferred embodiments being active at concentrations in the range of from
0.1 nM to 100 nM.
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t he conbi nations of therapeutic agents of the present invention is
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adm nilsk ebetbre the Evans Blue and inflammatory stimulus.

In the above test model In the above test model the combinations of therapeutic
agents of the present invention exhibit anti-inflammatory activity at dosages in the

range of from 0.001 to 0.1 mg/kg i.t.

20
From the above it may be seen that the combinations of therapeutic agents of
the present invention are useful for the treatment of inflammatory or obstructive
airways diseases or other conditions involving airways obstruction. In particular
they are useful for the treatment of bronchial asthma.

25

In view of their anti-inflammatory activity and their influence on airways hyper-
reactivity, the combinations of therapeutic agents of the present invention are
useful for the treatment, in particular prophylactic treatment, of obstructive or
inflammatory airways diseases. Thus, by continued and regular administration
30 over prolonged periods of time the combinations of compounds of the present
invention are useful in providing advance protection against the recurrence of
bronchoconstriction or other symptomatic attack consequential to obstructive or

inflammatory airways diseases. The combinations of compounds of the present
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di stress syndrome (ARDS), as well as exacerbation of airways hyper-

reactivity consequent to other drug therapy, e.g., aspirin or [i-agonist
therapys The selective adenosine Az, receptor agonists and anticholinergic compounds of

the present invention can be administered alone or in combination but will
generally be administered in admixture with a suitable pharmaceutical excipient,

diluent or carrier.

20 The selective adenosine Az, receptor agonists and anticholinergic compounds of
the present invention are preferably administered by inhalation and are
conveniently delivered in the form of a dry powder (either alone or as a mixture,
for example a mixture with lactose) from a dry powder inhaler or an aerosol spray
presentation from a pressurised container, pump, spray, atomiser (preferably an

25 atomiser using electrohydrodynamics to produce a fine mist) or nebuliser, with or
without the use of a suitable propellant, e.g. dichlorodifluoromethane,
trichlorofluoromethane, dichlorotetrafluoroethane, a hydrofluoroalkane such as
1,1,1,2-tetrafluoroethane  (HFA  134A [trade mark]) or 1,1,1,2,3,3,3-
heptafluoropropane (HFA 227EA [trade mark]), carbon dioxide, a further

30 perfluorinated hydrocarbon such as Perflubron (trade mark) or other suitable gas.
In the case of a pressurised aerosol, the dosage unit may be determined by
providing a valve to deliver a metered amount. The pressurised container, pump,
spray, atomiser or nebuliser may contain a solution or suspension of the active

compound, e.g. using a mixture of ethanol (optionally, aqueous ethanol) or a



15 The sel ective adenosi ne A2a receptor agonists and anticholinergic
conpounds of the present invention can be adm nistered alone or in
conmbi nat iwo obpe4et | |  generally be administered in adm xt wCa/RmB02/05725
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perfluorinated hydrocarbon such as Perflubron (trade mark) or other
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e. g. sorbidrare ¢f RRRéMica) FaRH falisRlidst ers and cartridges (nmade, for
exanple, fromgelatin or HPMC) Tor use in an inhaler or insufflator may be

formulated to contain a powder m x of the 5 conpound of the invention, a
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sterile water, ethanol and sodium chiloride. Alternative solvents may be used in
place of propylene glycol, for example glycerol or polyethylene glycol.
20
Aerosol or dry powder formulations are preferably arranged so that each metered
dose or “puff’ contains from 1 to 4000 pg of a compound of the invention for
delivery to the patient. The overall daily dose with an aerosol will be in the range
of from 1ug to 20mg which may be administered in a single dose or, more

25 usually, in divided doses throughout the day.

The preferred ratio, by weight (w/w), of selective adenosine Ag, receptor
agonist:anticholinergic agent used will depend on the particular combination
being examined. This is due to differences in the potency of individual
30 compounds. The physician in any event will determine the actual dosage of each
compound which will be most suitable for any individual patient and it will vary

with the age, weight and response of the particular patient.



or use of supercritical fluid crystallisation. A suitable solution

formul ation for use in an atom ser using el ectrohydrodynamcs 15 to
produce awDim@Igbst nay contain froml1lg to 10ng of the compamed2/es72: he
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polyethyl@ﬁ@aﬂy?@BﬂF”QQhﬂé¢6$éBabmﬂﬂry pomder fornulatlons are preferably
arranged so that each netered dose or "puff" contains froml to 4000 pg of
a conpound of the invention for delivery to the patient. The overall daily
dose with an aerosol will be in the range of fromlg to 20ng which may be
adm nistered in a single dose or, nore 25 usually, in divided doses

t hroughout the day. The preferred ratio, by weight (ww, of selective
adenosi ne A2a receptor agonist:anticholinergic agent used will depend on
the particul ar conbination being exam ned. This is due to differences in

t he potency of individual 30 conpounds. The physician in any event wl|
determ ne the actual dosage of each conpound which will be nost suitable
for any individual patient and it wll vary wth the age, weight and
response of the particular patient. W 02/ 096462 PCT/ EP02/ 05725 42 It is
to be appreciated that all references herein to treatnent include curative,
pal liative and prophylactic treatment. 5 WO 02/ 096462 PCT/ EPO2/ 05725 43
Clains 1. An inhaled conbination of a selective adenosine Ala receptor
agoni st and an anticholinergic agent, with the proviso that the
anticholinergic agent is not a 5 tiotropiumsalt. 2. A conbination as
claimed in claiml wherein the selective adenosi ne A2a



receptor agonist is a conmpound generally or specifically disclosed in WO A-
00/ 23457, WO A-00/77018, WO A-01/27131, WO A-01/27130, WO A-01/60835,
WO A- 02/ OW608/006463N0- A- 01/ 94368. 10 3. A conbi nation as cl &cmraPor/es7es ai m 2
wherein the sel ective adenosine A2a reggptor agonist is: N ({9-[(2R
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isopropylcyclohexyl)amino]methyl}-9H-purin-9-yl)-5-(methoxymethyl)tetrahydro-
3,4-furandiol (Example 17 of WO-A-00/23457),

20 N-({9-[(2R,3R,4S,5R)-3,4-dihydroxy-5-(hydroxymethyl)tetrahydro-2-furanyl]-6-
[(2,2-diphenylethyl)aminol-9H-purin-2-yl}methyl)-2-methyl-1-propanesulfonamide
(Example 1 of WO-A-01/27130);
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diphenylethyl)aminol-N-[2-(1-piperidinyl)ethyl]-9H-purine-2-carboxamide
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30 -3,4-dihydroxytetrahydro-2-furanyl}-N-[2-(1-piperidinyl)ethyl]-OH-purine-2-
carboxamide (Example 1 of WO-A-01/60835);
N-({9-[(2R,3R,4S,5R)-3,4-dihydroxy-5-(hydroxymethyl)tetrahydro-2-furanyl]-6-
[(2,2-diphenylethyl)amino]-9H-purin-2-yl}methyl)-N'-[2-
(diisopropylamino)ethyljurea (Example 1 of WO-A-02/00676); or



di hydroxytetrahyd ro-2-fu ranyl }-N-{2-[({[1-(2-pyridinyl)-4-

pi peri di nyl ] am no} car bonyl ) am no] et hyl } - 9H puri ne- 2- car boxam de (Exanple 8
of WO A-WD/R4A3B8) ; 5 or a pharmaceutically acceptabl e salPCT@EPOFaI72HL €
thereof. 4. A combination as clained inpylaima3 wherein the selective
adenosi ne A2a receptor agonist is

9-[ (2R 3R4R, Slﬁ)lpﬁeﬁléﬂhlwgﬁw 93§((2be¥3#é<4>9/5£?} Qi(fdle)tﬁyﬁéﬁ@f% rcqo)ng 34 - ok purin

2-furanyl ] phényl et hyl

e 2- car bé%@(ﬁf@@t@faqurpimanwhyn&ké{ﬁwzpandmg])@ {(2R 3R 4S,55)-5 10
et hyl a

i gydr%xy&@%ﬁmﬁg %}3%591%% ainclethy Y psiringr2 &ﬁ;ﬂgx)amlde (Example 8 of

4- pi per i dW@lA-arigu86esyy bonyl ) am no] et hyl } - 91 puri ne- 2- car boxani de or a

phar mageut i cal |y accetpt able salt or solvate thereof. 5. A conbination as

cl ai rre% Rr %rﬁ’y gpmaceutiealy %C@@Eahlengaltzpaswa‘m@eeeof the anticholiner g| c

t I th f 1
combi nati an aoronBirBR e faftiad PRI S Urirh BR st dio o Osing Are
agogl fst i Eﬂptdﬂﬁgcﬁﬁsg&dgl?@&zﬁ 3;4%?1%‘] Bwl xdﬂ@]dr@kwe (h%&?ﬁ@ﬂyl)}étﬁéﬁy@r&yd
ro- ura i phenyl e
pi peri di n Q”B(UT% ﬁg@- Slﬂf"i%ﬁé ‘%336)&‘(%6 aé1tn*p%rl<¥jﬁﬁ9¢fﬁl¢|éﬁﬁ R@ings2accept abl e
| t f dth

salt, or E%ﬁbég%‘@"”%r?ﬁer%ﬁf t ne At RS BRI - fafoe B g
6- [(2 12- di( pﬂhgiaymleDbL;elrbanylh6]4—9my@l(o&lﬁe'ﬂrlah‘9/8ro 2-furanyl}- N-{2 [({[1- %2 pyridinyl)-
55)-5-[(e ?.i I hyd roxytetra hyd ro-2-furany %
[({[1-(2- %ﬁ/ﬁ‘%ﬂ ianzuns?q% Ry 'Pa}ﬁtmdbe riNEHRE-2-SaT bjasRiFe| } - 9<P{-pur6ne 2

b I | t | vate th f d
the °§§maﬂ'??@%ao°ﬁ“ﬁ§?5>’*§5§%5t5% T o8 cal't, or a0l vate thereof
t he adenosi ne AZamlgoatowrasadainiest ini anydené bRtﬁ?eRpﬁ@:&ﬁ?)g 3ladmdivhetei@xes-

hyd hyl. hyd
| phemyt o1 RIHINRBIE ROPBL b En Iar%wi}wl%éw@qwmwapr evetedapmstani de or

a phangacgut i CRldoIARSES 88 chaisRblin cRimSP|iatént hereof and the
anticholinergic agent is an oxitropiumsalt, or solvate 30 thereof; or the

adenosi netha2 adernasmnaor Aagoneécaptors aggnis, 2lsd|Q}[(éﬁiyiﬁléﬂlﬁ{ﬁﬁaﬁwnm]\y&mxy—&

{(2R 3R a(ﬁwl S%Q_n{eél[ngl?ttep%k%rr'onf X§ r%%?l?—%y[(é,2-d|phenyq¥t?1y n‘ﬁ/noejltl\rl-fﬁ]-?/{]|

ro-2-fur
piperidinyl)ethyl]-9H-purine-2-carboxamide or a pharmaceutically acceptable salt

or solvate thereof and the anticholinergic agent is an ipratropium salit, or solvate
20 thereof;

the adenosine Ay, receptor agonist is 6-[(2,2-diphenylethyl)amino]-9-

{(2R,3R,4S,5S)-5-[(ethylamino)carbonyl]-3,4-dihydroxytetrahydro-2-furanyl}-N-{2-

[({[1-(2-pyridinyl)-4-piperidinyllamino}carbonyl)amino]ethyl}-9H-purine-2-

carboxamide or a pharmaceutically acceptable salt or solvate thereof and the
25 anticholinergic agent is an ipratropium salt, or solvate thereof;

the adenosine Ay, receptor agonist is 9-[(2R,3R,4S,5R)-3,4-dihydroxy-5-

(hydroxymethyl)tetrahydro-2-furanyl]-6-[(2,2-diphenylethyl}amino]-N-[2-(1-

piperidinyl)ethyl]-9H-purine-2-carboxamide or a pharmaceutically acceptable salt

or solvate thereof and the anticholinergic agent is an oxitropium salt, or solvate
30 thereof; or

the adenosine A, receptor agonist is 6-[(2,2-diphenylethyl)amino]-9-

{(2R,3R,4S,5S)-5-[(ethylamino)carbonyl]-3,4-dihydroxytetrahydro-2-furanyl}-N-{2-

[({[1-(2-pyridinyl)-4-piperidinylJamino}carbonyl)amino]ethyl}-9H-purine-2-
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15 defined in any one of claims 2 to 6.
11.  The use of a selective adenosine Az, receptor agonist or an anticholinergic
agent in the manufacture of a medicament for simultaneous, sequential or
separate administration of both agents by the inhaled route in the treatment of an
obstructive airways or other inflammatory disease, with the proviso that the
20 anticholinergic agent is not a tiotropium salt.
12.  The use as claimed in claim 11 wherein the selective adenosine Az,
receptor agonist and the anticholinergic agent are as defined in any one of claims
210 6.
13. A method of treating of an obstructive airways or other inflammatory
25 disease comprising administering simultaneously, sequentially or separately, by
the inhaled route, to a mammal in need of such treatment, an effective amount of
a selective adenosine Ay, receptor agonist and an anticholinergic agent, with the
proviso that the anticholinergic agent is not a tiotropium salt.
14. A method as claimed in claim 13 wherein the selective adenosine Az,
30 receptor agonist and the anticholinergic agent are as defined in any one of claims
2106.
15.  An inhalation device for simultaneous, sequential or separate
administration of a selective adenosine A, receptor agonist and an

anticholinergic agent in the treatment of an obstructive airways or other



14. A nmethod as clainmed in claim 13 wherein the selective adenosi ne A2a 30
receptor agoni st and the anticholinergic agent are as defined in any one of
clainms 2wWD02896485. An inhal ati on device for sinultaneouspcyapopoieal or
separate administration of a selective @denosi ne A2a receptor agonist and
an anticholinergic agent in the treat m%nt of an obstructive airways or
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receptor agonist and the anticholinergic agent are as defined in any one of claims
5 2to6.



