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| NVENTI ON The present invention relates to novel pharnaeceutical conpounds
useful as selective antagonists of the A2Badenosi ne receptor. Furthernore,
the present invention relates to novel pharmaceutical conpositions useful
for treating certain indications including asthma and 20 di arrhea. The
present invention also relates to novel nethods of treating certain

i ndi cations including asthma and di arrhea. BACKGROUND OF THE | NVENTI ON
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ot her I ntHiggeddtishar signaling pathways. A, and A3 receptors, for exanple,
can couple to phospholipase G_A W | so coupled to WD 01116134
PCTI U800/ 40751 K channel s. A%QEI«E&% ng coupled to Gy and nedi ate
activation of PLC, Ras and MAP ki nases.

The present invention relates to novel pharmaceutical compounds useful as selective
antagonists of the A,; adenosine receptor. Furthermore, the present invention relates to novel
pharmaceutical compositions useful for treating certain indications including asthma and

20  diarrhea. The present invention also relates to novel methods of treating certain indications
including asthma and diarrhea.
BACKGROUND OF THE INVENTION

There is substantial evidence that adenosine modulates many physiological processes. Its

actions are mediated by interaction with specific cell membrane receptors. Four types of

25 adenosine receptors have been identified: A,, A,,, Ay and A;. All four subtypes have been
cloned from human tissue. Adenosine receptors have the seven transmembrane domain structure
typical of G protein-coupled receptors. Adenosine receptors are widely distributed throughout
the body and are probably present in every cell.

Adenosine receptors were initially classified by the ability to inhibit (A,) or activate (A,

30 and A,g) adenylate cyclase. A, receptors also inhibit adenylate cyclase. Modulation of adenylate
cyclase is mediated through coupling to G, and G; guanine-nucleotide regulatory proteins. It is
now known that adenosine receptors are also coupled to other intracellular signaling pathways.

A, and A, receptors, for example, can couple to phospholipase C; A, receptors are also coupled to



Substituted xanthines represent the nost potent class of adenosine-receptor
antagonists reported to date. See Katsushima et al., Structure-Activity
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al ., Potent Adenosine Receptor Antagonists that are Selective for the Al
Receptor Subtype, Ml ecular Pharmacol ogy, 31:247-252 (1987). The study of
A. receptors has been hanpered by the | ack of selective pharnacol ogi cal
probes. K\cirandis| Azgeceps areglepeapied dafrqlaed giedipteagiinatipe of PRGrRaxzand MaRpt or s
by theingl a%é/afflmty 10 and their distinct rank order of potency for
agoni st s. CA (5'-N-et hyl carboxam doadenosi ne) is one of the npbst potent
agoni st at ASubstipwgst xanthines aepresentathe ancef paenticlass af ad@ﬁsinea@eqvmmiag@ﬁsw he

th hi
Ca-((N JPRSted o0 BaBD e NandiBing W suctwe Aty Reariopehipg of Seycloio 1, o) o
vi rt ual Id;promdmmnesas AﬂﬁanmmﬁammssmaIMEmas 3. Metd sClzesn. [R5 EO06- 18$0 (\IIEQ.‘@ at A2A
t ack .of 8 fu th
Functi ot Nitgesee: &1 efah AGiorse el SORETUS fsh e BERTER oS Mibnave o

very | ovregédtbrBublypt, M&l&ﬁm&haﬁim&gwm agmszs(mv) B- NECA and N6- benzyl NECA.

These agoni st C her ef or e, dto e between A .and A3
receptors. 36??‘3%?%/ Ag/(8EPIOBY ha§ Wf’g yl%%h??kééwei’ Uegistie rank
order of rm& eﬂ%ﬁetﬁél’éss B0 8krfbis c&‘ﬁ@ﬁﬂ ikl el \R (e b thiih @sve ainiy B

receptors have eneral a | ower af n|t for oni sts mpared to ot her
20 r éepudisi sfiw{ngftm orgsgioL pqtency dor AgpRiEs.{ NECAE é‘beﬁgﬂgar OxeYFPGFOHERF o

act i vi t yonk gk Ak RS ket agomsaa@gaox%b@eor@r%ﬁg% St bt A2 Breb SERPT OR Breld@ser NOL

been fully characterize but “at | east sone xanthinés are as or nore

pot ent dnnddennsonist GFS Nz@ﬂ K%ﬁ(élpqtmfl wmééden%y!aramam@ﬂ)@b@m@mm n
articul e d X (1,3
(FZ)II et hyl zé{d?llesnﬁ?ﬁzél#c%e%t égﬁﬁ,ﬁiﬁﬁ&%@??ﬁa@% |g’ﬁ ﬁ)rané{e}? (

The pr edesk of] affectineness of £68 zléii@)gaﬁ preventusefial inxbe ﬁ@e%cplabﬂs!mﬁmméf |Afmor t ant
physi .ol px o v,

Recelﬁ)sﬁo?géeg?ohrh‘é?g t&?éﬂ g%ﬁe?k%’afﬁﬁ%& t%éé’ SEEEti&Ié!go recept (f)dr?% have
been i nﬁﬂ‘i—m;éd\m% nﬁ@bsewbmstasan,\lmfm, be aged Hordiffeventiatd ibatwesen @y andedul at i on
of cell al ' n.

Al so see’g@%{]l SOV 2& RFB.reéFp{e&?lstdAsaQ%ﬁar Maco &%%&f%%wgégﬁé&%gs of
mast celdgoms!BMAﬁhAHBFMECAh@G&fﬁiﬁw preventing asthma and vasodi al ati on,

regul ati on OfWﬁ e‘l_: Ar %\é%ggorg 'ﬂ?v Bt Ee%)texlap %l loivg'na(\fﬁﬂx%r g&%s@&%p%édqg oﬁ'Ier

neur osecretion %r
20  receptors subtypes, this is not true for antagonists. The structure activity relationship of

adenosine antagonists on A,; receptors has not been fully characterized, but at least some
xanthines are as or more potent antagonists of A,; receptor subtypes than of other subfypes. In
particular, DPSPX (1,3-dipropyl-8-sulphophenylxanthine), DPCPX and DPX (1,3 diethyl-
phenylxanthine) have affinities in the mid to high nM range.

25 The present inventors have recognized that A, receptors modulate important
physiological processes. As stated by Feoktistov et al., Adenosine A,; Receptors as Therapeutic
Targets, Drug Dev Res 45:198; A,z receptors have been implicated in mast cell activation,
asthma, vasodialation, regulation of cell growth, intestinal function, and modulation of
neurosecretion. Also see Feoktistov et al. Trends Pharmacol Sci 19:148-153.

30 Methods of mast cell activation, treating and/or preventing asthma and vasodialation,

regulation of cell growth and intestinal fimction, and modulation of neurosecretion are all objects

2



2 WD 01/ 16134 PCT/ US00/ 40751 of the present invention. As stated above,
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20  direct activation of HMC-1 cells, a cell line with phenotypic characteristics of human lung mast
cells. This process involved activation of PLC through Gq proteins, and activation of MAP
kinasis, intracellular processes not previously described for A, receptors. Virtually identical
findings have been reported in a dog mastocytoma cells line. Evidence based on the research of
the present inventors, using immunofluorescence techniques with a specific chicken anti-human

25 A, antibody, indicates the presence of A, receptors in human lung mast cells obtained from
asthmatics by bronchoalveolar lavage cells. Thus, an object of the present invention is to prevent
and/or treat asthma. Asthma continues to be a substantial medical problem that affects
approximately 5-7% of the population. Despite advances in its treatment, the prevalence of
asthma emergency department visits, hospitalizations, and mortality related to the disease, all

30  appear to be on the rise.

Additionally adenosine treatments such as inhaled adenosine provokes



approximately 5-7% of the popul ati on. Despite advances in its treatnent,
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It is known that adenosine exhibits neurotransmitter depressing activity, bronchospasmic
20  activity, bone absorption promoting activity, and the like via an A, receptor. Therefore,

adenosine A, receptor antagonists are expected as therapeutic agents for various kinds of diseases

caused by hyperergasia of adenosine A, receptors, for example, therapeutic agents for Parkinson's
disease, anti-dementia agents, antidepressants, anti-asthmatic agents, and therapeutic agents for
osteoporosis. Thus, an object of the present invention is providing such a therapeutic agent.

25 UPS 4,352,956 and 4,804,664 to Kjellin et al. disclose the antiastbmatic drug
enprofylline. Enprofylline has been discovered to be a relatively selective Ay antagonists.

Enprofylline is of the following formula:



osteoporosis. Thus, an object of the present invention is providing such a
t herapeutic agent. 25 UPS 4,352,956 and 4,804,664 to Kjellin et al.
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di scover edWP@VHE34 rel atively sel ective Ass antagoni sts. PCEASPU40J3I] i ne is
of the followng formula: H N Hti 4 WO 01/16134 PCT/ USO0/ 40751 As is
nore fully described bel ow, the conpounds of the present invention have a

potency much higher thap enprofylline and are yet 40- to 60- fold
sel ecti V& 1% Y dessripednbeloyy; the .°mH9E§EFﬂr}Iﬂﬂ @?F%:‘“Yﬁf?% Y92 RpSPNQy mauchs ¢ o1 o

above, Hvéﬁeﬂhe?t?érp%uiﬂaﬁtl&m&% 4654 6bOfol§ Rickiive Bimpated t6lA5EnARE. xant hi ne
I ve

deri vat s 1 ncluding enprofylline used for the treatnent of cardiac

di sease and chronic obstructive airway di sease. USP 4,089,959 to D anond
di scl oses xanthi ne derivappgg NIOF $HE PRIOR ARPr onchial  asthnma and
ot her bronchospastic di seases. re specifically, the xanthine derivatives

1,3, 8- 10 triAal statbk mbove, ESP 4325856 dnd|i 680464 stot Kiellin et al. ndisalesgcxdnthinenf an
al kyl group.in th -positian of th t.hi . e [ ered
o br o emvasives, iuiad bR aheo et o, R Mol 4 EltE 3hsrdRs Bnd R

Di anond gBitagtioessvdy dsedieal kyl - 7- car bonet hoxyt heophyl I i ne xant hi ne
derivatives usef o treatin r qnchos tic.and allergic di. . 1USP
2120 0a7" di UFb eSS do Bhmt, farlives SRR on B yse bl S iR BisiRnial

car bormet 3@y sdhsihért bieRthosHastichdisesds0 SMbieospesifically, thESxaptitwet derivativesvi,3,8- t han
t heophyl I i ne. USP 5, 641,784 to K qur:NUEI et ?I. ﬁggcloses 183-d§alkyl
xant I neviellyikiiness sDand disgjoses BB nrodpetiGn of AR alivLeret 1 o Bpostion f

Lre {rber e f_h‘é j‘aﬂ,_l_hiﬂ% &Tbtuﬁﬁ% BB Jli@d%@érgd(tm&wé ) cfmptgxgm having o tasﬁnga&}:iei]g. ur : Eer

et er oat om e xant hi ne conpounds_ are, di.s ed as bei usef.u r. the
synpt omati ¢ (USR 4330.847 tncBismopd disgloses ’sgf'{?@?’gﬁferﬂggﬁ’é‘%??Bﬁﬁ% W\g@"‘%yst em
such as, 494120 uSeHaITR! ReatiB§ PrdriehdiBABED and aNBKLicAiiEdMBEsTEUSP 4Ji 205949 discloses

Par ki nson"s di sease, and traumatic brain . -
examples where xanthine derivatives with the carbomethoxy substituent at the 7-position shows

15  greater activity than theophylline.

USP 5,641,784 to Kufner-Muel et al. discloses 1,3-dialkyl xanthine derivatives that may
comprise an N-linked saturated 5- or 6- membered ring which may optionally contain oxygen or
sulfur as a further heteroatom. The xanthine compounds are disclosed as being useful for the
symptomatic therapy of degenerative disorders of the central nervous system such as, for

20 example, senile dementia and Alzheimer's disecase, Parkinson's disease, and traumatic brain
injury.

USP 4,696,932 to Jacobson et al. discloses xanthine derivatives characterized by the
presence of lower alkyl groups such as n-propyl groups at the 1 and 3 position on the
theophylline ring and by a variety of para-substituents on a 8-phenyl ring. The compounds are

25  disclosed as having significant activity as antiallergenic and antiasthmatic drugs as well as being
useful in the treatment of cardiac and renal failure, high blood pressure, and depression.

Jacobson et al., Drug Rev Res 47:45-53 (1999) discloses 8-alkyl or 8-cycloalkyl xanthine
derivatives that are described as being antagonists of A, adenosine receptors. Jacobson et al.
further disclose that the A,; AR subtype has been found to be involved in the control of cell

30  growth and gene expression, vasodilatation, and fluid secretion from intestinal epithelia.
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6 WO 01/16134 PCTI USOQ 40751 SUWNI ARY OF THE | NVENTI ON An obj ect of the
present invention is to provide a nethod for inhibiting activation of the

A . recept OEO??/ glg‘g’ilti ng the receptor with a conpound of the fornula: 5 OH
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of the above-described forrmula (I). It is a further object of the present
I nvention to provide a nethod for preventing and/or treating

0
N
o” N N
CH,CH(CH,),

wherein R is an aliphatic or cycloaliphatic amine group. Preferably R is a C, to C, alkyl amine
group, C, to C, dialkyl amine group, piperidino group, piperazino group, pyrrolino group,

pyrrolidino group, a morpholino group, or an amino cyclohexyl derivative. More preferably,

o H
!
N
IO e
i N
" CHyCH(CHy),

R is pyrrolidino as shown in the following formula:
10
It is another object of the present invention to provide a method of preventing and/or
treating asthma, bronchospastic and allergic diseases as well as other obstructive airway-type
diseases comprising administering a compound of the above-described formula (I). It is a
further object of the present invention to provide a method for preventing and/or treating
15  cardiac disease and Parkinson's disease comprising administering a compound of formula (I).
Other objects of the present invention include a method of antagonizing A, receptors
comprising administering to a mammal in need thereof an effective amount of a compound of

formula (I); a method of treating asthma comprising administering to a mammal in need thereof
7



15 cardi ac di sease and Parkinson's di sease conprising adm nistering a
conpound of fornmula (1). OQher objects of the present invention include a
nmet hod of antagoni zi ng A2B receptors conprising admnistering to a nanmal
in need theweot/1am effective amount of a conpound of forgpdagsebhens; @ et hod
of treating asthma conprising adm nistering to a mammal in need thereof 7
WO 01116134 PCT/ USO0/ 40751 an effective anount of a conpound of claiml;
met hod of treating diarrhea conprising admnistering to a mammal in need

t her eof @i effédtios tAnvRnA P U torfffoudd GP MARAMNT; eﬁetﬂo@rémbaat{nF)dimﬂaréé}ﬁﬂrﬁ&{g& the
present invention discloses a nethod of regulating at least one of snooth
nuscl e tasiHEnisieEng tog wapal npeaktheracf anfeffiaetive smounti agenpeme of &armulk (D5

Anot her obje ' [ ' Vi 0 f treating
i nf | ammat or y%égéﬁ%?’n@%??sﬁgﬁ iIltO éf/n?@{] %a?g%d%?%&gogrr%f% | ﬁ%ﬁ‘g;%mgﬂslqs n%r‘%ﬁg to
a manmal smodtinmestid toee,eofl grawth, chtestinhl furctimnpandineofosecretionpound of fornula (1).

Anot her obj ec f the present invention is tq,provid or a nethod of
reating  h At obEet BBt i o promieds Betiof of Brag i on,
or traungisirainkEidal thadi iskrdersOcomipiBing SidRnigehihg) it aChbithal ¢ RedPi¥Rlfid Need

thereof an effective anmount of conmpound of formula (1). Another object of
t he pr eseffectivenaracnnt efa ¢ompogndeidorneda d).net hod of treating inflammatory

di seases conpfj sing | (W stef] : . W her ctive
amount of o sl Uofes o Berbiol eyt TRy Al 36 b AEEM & nfiinEl

ast hma, Aithtinpt'e discher Qurkinson's disgasd, Senmetd, | depsdidiok, ore nghohaici Bralth@gley gr am
negati ve shock, toxi.c shock, henorrhagi.c shock, _adult respiratory disease
Sy B meComBELLE IR @ 4 i 85 ChRIEOY i PIRCRY, AOGHEL 25 POmBRHId 5
activitygr@f@an, transplant rejection, cachexia secondary to cancer, HV,
osteoporosis, ‘infertility fromendonetriosis, cerebral nalaria, bacterial
meningitis, abmoskesebisetafdbespreseshinvention é tornrevide Bmethed ohireating deflanmenatoryf f ect s

f i kin-=2. Nt ... f f ' d
rom i nt g,%ag%t gd??rrglg%n{ge il L, rtu#gggovgr ﬁcﬁ%% %&sg%fr é?.egé:-[i%? tLERLTERL, an

adverse € atnment. The a ion of a conpound of
formul a ¢cmpoiad dfeformuds (Bxalpé dnflammanorg | disqases eintleden hsthmar mbliplenttidradis, on
mans in the formaof tablets, capsules, sqlutions, .eljxir enul si ons,

aer 090 sSePEFSEPHf 8hqe ’kg’.doﬂ‘ﬁisg - CUR R Sh?f#fﬁﬁ?” gfcaﬁ%ﬁ‘ék'f rom
for exanphy rebpiford dehse syfiirome, TNF-enhanced HIV replication, TNF inhibition of AZT

and DDI activity, organ transplant rejection, cachexia secondary to cancer, HIV, osteoporosis,

infertility from endometriosis, cerebral malaria, bacterial meningitis, adverse effects from
amphotericin B treatment, adverse effects from interleukin-2 treatment, adverse effects from
20 OKTS3 treatment, and adverse effects from GM-CSF treatment.
The administration of a compound of formula (I) may be, for example, by oral, parenteral,
or by inhalation mans in the form of tablets, capsules, solutions, elixirs, emulsions, aerosols, and
the like. Typical effective doses in humans may range from, for example, from 0.2 to 10
milligrams per kilogram of body weight, preferably from 0.4 to § milligrams per kilogram, more
25 preferably from 0.6 to 2 milligrams per kilogram, depending on the route of administration.
However, the effective dose can be determined by one of ordinary skill in the art without undue

experimentation.



mlligranms per kil ogram of body weight, preferably from0.4 to 5 mlligrans

per kilogram nore 25 preferably from0.6 to 2 mlligrams per kilogram
depending on the route of adm nistration. However, the effective dose can
be det er ni YUOWF3Bne of ordinary skill in the art wi t hout PeOste/07s1

experinmentation. 8 WD 01/16134 PCTI USOQ 40751 DESCRI PTI ON OF THE DRAW NG
Figure 1. A graph showi ng the antagonistic effects of xanthine derivatives

on A receptors. A Schil (Wh@lese response curves for
accunul ati on of cAWP pr O%Wﬁﬁ @um&m erythrol eukema cells in
the absence Hipdre b: tAhgrapheshowing tlfe ntagonista sffens of xanthing aderivativesforl Ag,
ant agoni sts. chsé&ﬂanal SIS reve Ied a liner rel atlonshl p for all
conpoun&EEP Sy @Bgfﬁétdiew% dQSErFRSRORSE CuIKgs for pigjadon ¢f, gAMP

i nt er cepodibed BE NECGK i@ Hufhan RRytBidulBihR &@ls tlmé%seﬁcetm ANhAYReRleS of The
pl ot conpares SPX, enprofylline, theophylline, and a corrpound of ?orrrul a

(1'1) 5of mcm;sqngsmmratmnf the Antaganisty-TSighilé Euatyeisary sated aNiner refaionshp EOralON The

present -0 f farnul a:

D Env R oA YRl S e b GO RO PO L1

cycl oal iaﬂhemhmmams'frmegxbtqf ther aftsgoaistsy RIhes plot tamparesa DPSPXanenpeofylineup, C,
to C6 d| al k am er 0 ou razino group, pyrrolino
group, 1 ?Hfﬁg° (gxggoi‘g}rmggr{ﬁ? BﬂéFP%ﬁeDSF‘@G’b“ %Bor an am no cycl oxexyl
deri vatlve Pref erably the R group is bonded to t he xanthine core at the

nitrogen atom of the Rﬂro Preferably the aliphatic or cycloaliphatic
amin® R group is a sddB I!E)D é y, Ris

pyrrol i dino 5. SHou idvanddahebitbdsaod pgoJe%J&Boana S PR BT USOT 40751
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CH,CH(CH,),

wherein R is an aliphatic or cycloaliphatic amine group. Preferably R is C, to C4 alkyl amine
group, C, to C, dialkyl amine group, piperidino group, piperazino group, pyrrolino group,
15  pyrrolidino group, or a morpholino group, or an amino cycloxexyl derivative. Preferably the
R group is bonded to the xanthine core at the nitrogen atom of the R group. Preferably the
aliphatic or cycloaliphatic amine R group is a secondary amine group. More preferably, R is

pyrrolidino as shown in the following formula:



OHE HN>N(IlI). QJ", N_. N&ICH(CH )2 The present invention further
provides for a conmpound of formula (1) or a pharnaceutically acceptable
salt thereof being adm nistered as part of a nethod of preventing and/or
treati ng asvnomier3an addi ti onal enbodi nent of the present FCAUSH40031 provi des
for a 5 conpound of formula (1) or a pharnmaceutically acceptable salt

t hereof being adm nistered as part of a nethod of preventing and/or
treating diarrhea. Additional enbodi ments of the present invention include
conpound (1) or a pharmaceutically acceptable salt thereof being

adm nistered as part of a ngthod of regul ati ng snooth nuscle tone, cel
grow h, intestinal function gnd Eheorosecretion. 10 Anot her enbodi nent of
the present invention is to oviMle coppounds (or pharnmaceutically
acceptabl e salts thereof) "Or cpnpogiiy’ong that are usef@l.as therapeutic
agents for the various kikds | Seds caused by hyperergasia of
adenosi ne A2 receptors |9stel-in " USP 5,670,498 to Suzuki et al. such as,
for exanple, Parkinson's dis ﬁggH ntla depressi on and ost eoporosi s.
15 For the purposes of this d | osdre, a conpound of forrmula (1) is
understood to include the pharmaceutically acceptable salt(s) thereof. The
phar maceutically acceptable salts of a conmpound of fornmula (I) include,
for exanple, pharmaceutically acceptable acid additional salts, netal

sal ts, ammnl Tba uesent ievegtion dumher nproxides (foore sampaunda ef nformulad Bde 3 on

salts. de
salts of ? ﬁ\ﬂﬁlgéegﬂﬁ&a%%%%%oéaﬁ%é%og }Eﬁ%ﬁ%ﬁ&%ﬁﬁrgﬁ hﬁj%%fjgf gc , sultp?%dre P‘%i aci d,
nitric aahdfor &Bﬂmtglmﬂi:nakeAnsaikiﬁmnajfethdmth bt theqacstcob(;dvcmoacprdﬂ;iessfmh as,
for exarrple etlc opionic agid an th sal t asi c
car boiyl Wﬁ“ &% Fré 1@‘?’3“3&%’*"&& éaitl ‘tlg‘ere8§<3‘fl?% %ﬁ # the
I ke; ?aﬁ %%5 &e%d of fn*eb g afdbingeel %@mﬁﬁéad%dcm!ﬁﬁl s’hﬂ:odﬁﬁh&@f!ﬁd{ﬁéﬂeﬂﬂ c

i ke. Fur

aci d, ric acid, and 10 WD 01/ 16134 PCT/ USQQ 40751
invention include compound (D or a pharmaceutically acceptable salt thereof being administered

as part of a method of regulating smooth muscle tone, cell growth, intestinal function and
neorosecretion.

10 Another embodiment of the present invention is to provide compounds (or
pharmaceutically acceptable salts thereof) or compositions that are useful as therapeutic agents
for the various kinds of diseases caused by hyperergasia of adenosine A, receptors listed in
USP 5,670,498 to Suzuki et al. such as, for example, Parkinson's discase, dementia,
depression and osteoporosis.

15 For the purposes of this disclosure, a compound of formula (I) is understood to include
the pharmaceutically acceptable salt(s) thereof. The pharmaceutically acceptable salts of a
compound of formula () include, for example, pharmaceutically acceptable acid additional
salts, metal salts, ammonium salts, orgapic amine addition salts, amino acid addition salts.

Preferred pharmaceutically acceptable acid addition salts include salts of mineral acids,

20  for example, hydrochloric acid, sulfuric acid, nitric acid, and the like; salts of monobasic
carboxylic acids, such as, for example, acetic acid, propionic acid, and the like; salts of dibasic
carboxylic acids, such as maleic acid, fumaric acid, oxalic acid, and the like; and salts to

tribasic carboxylic acids, such as, carboxysuccinic acid, citric acid, and the like. Further

10



exanpl es of the pharmaceutically acceptable salts that may be used as forns
of a conpound of fornula (1) of the present invention includes those

di sclosed in USP 5,870,180 to Linden et al.; USP 5,780,481 to Jacobsen et
al.; USP MOIBI68336 to Kjellin et al.; and USP 5, 670, 498 PET/USIAOWSE et al. 5
In the nethods of the present invention, the A2B adenosi ne receptor

ant agoni sts herein described formthe active ingredient, and are typically

adm ni stered in_an admxtur wth .suitaple ar e |caI di l uents,
exci pi ¢fagp Fof:g’ierﬂhé?’éacm % aqeFRahs sql'éfa'ﬁ?‘lné”g% %’EF? P& compopnd of s)
sui t abl frriih ?@b@ theWirbdent 8 06RE6H lﬂcﬁm&mosermmwmfmm <3f70 Q80 LERERE 1

(i.e., oral | et's, capsules, inhalers, syrulp ), and consi st ent
Wi th coBSR 578081 tprhmh;cmglt 2lcalUSP #6328:996¢ to el mﬁt@émﬂé@ﬂéﬂbﬁ §78:4981ta. (1)

may be pre ar%d as follows: A 1-H 3-isobutyl xanthine conpound is used as a
starti nﬁ"zﬂ’gté (see KR H Woldrige and R Slack, J Chem Soc., 1863
(1962)). Thén lhd-im'&ﬂiodw bﬂthy. Ipresanﬂnhmuom,nqhe gl admohn&)rdce;aoleahtagnnﬂsshmém e d for

t he preparat|on of hyl - 3- |sobu Xa G.L. K
J.E. Godeseribedform e afB" 8r%d enfy; #idn 5‘3{ n%“’%‘ ;"7 “?m‘w?p ds of
for mul aghiie ShGroicBRRAE Hillbits %ﬁ&bﬁ:ﬁ%@ oefcaniertkc%uhaﬁbut deferFeat foi ge"&ma nt he
correspon I ng secondary am ne (i. énp @p&i of formula_ (1))

il

descr i bmatefials) suitablyr sglestedt Wish r9$peqt' ®- B’fpy?fr admigisratiom (8. h@faésee T.
Kat sushj e n I 90
In clinf E@F ﬁP%P&‘FéS é&%eﬁsa %’r&rpgbun\é\g Aa{ﬁdc%%%pom tions g‘ﬁmg]%e presen%’é}8 )

i nvedt i gractides.! 20 nornally be admi nistered oraIIy rectally, nasally,
subllngually by in ec i.on y inhalatio r ex unds of
Formil s (1) Arerpoubhat Eulh @, boeriened i oDarTis A, e s oy e
admi ni SLeReAn@ S 4988 ¥s ' sartify mhkriklN@ed RIRTHO (WobMrigeUsnd (K1 28156XC 9 UCHedn | Soc. ,
conpositions. The har maceuti cal conpositions in accordance with the

present 1363vE19620n The bH-3isehwsylzanthige CQquuéﬁrfﬂbrﬂmaﬁg apndescribed; fafethgnpunt
of a cognaunglOhe g%aawl %-lédb}]cﬁ%%&ﬁoaﬁ EU4L.1 Rk, fﬁ. w&p{,ﬁg]&_g.sal t

thereofp S an active i ngredrent armaceut | cal I’y accept a
car np er Wells, Bmclmlnuarjmlmﬁtlﬁ Q97 |®mmgndssd formnla kar@af%i’@f wactisnyofsuch

phar mac SItI are repared i f e for
or al iﬁfbgﬁ’ﬁ?g‘@ mﬁo“(ﬁbﬁ’gr?g?e?gnﬁg% ﬁecg Aagyeu F Corrpos%q ﬁpo;&ly%}'ﬁpﬁ

pr esent a?mseaésbﬁlsbdffef therp@éparaﬁdﬂbﬂl,Stdi}a'bpylm—p)m'uﬁdmsﬁmﬂmq)hw TeKatstshimd, | y
accept A Cricvar 'and 1. Welhe 5 M chem 43: 1606-1916 (1990).

In clinical practice, the compounds and compositions of the present invention will

20  normally be administered orally, rectally, nasally, sublingually, by injection or by inhalation.
For example, compounds of formula (I) and/or pharmaceutically acceptable salts thereof
can be administered as they are, or in the form of various pharmaceutical compositions. The
pharmaceutical compositions in accordance with the present invention can be prepared by
uniformly mixing an effective amount of a compound of formula (I) and/or a pharmaceutically
25  acceptable salt thereof, as an active ingredient, with a pharmaceutically acceptable carrier. If
oral administration is desired, for example, preferably such pharmaceutical compositions are
prepared in a unit dose form suitable for oral administration.
For preparing a pharmaceutical composition of the present invention for oral
administration, any useful pharmaceutically acceptable carrier can be used. That is, the

30 particular pharmaceutically acceptable carrier is not known to be critical. In fact, the only

11



30 particul ar pharmaceutically acceptable carrier is not known to be
critical. In fact, the only 11 WO 01/16134 PCT/ US00/ 40751 Ilimtation as
to the materials used in preparing the conpositions of the present

i nventi on uwotona@dizs t he materials shoul d be pharmaceuti cal pPpigeaRE:
non-toxic in the anounts used. For exanple, liquid preparations for oral
adm ni stration such as suspension and syrup can be prepared using water,
sugars such as sucrose, sorbitol, and fructose, glycols such as

pol yet hy ligiatief sscto|thematesaly pisg i pisparingythotompesitignssaf dke preseseimensionius thap| j ve

oi |, and,so | | . r t ors
such of  HERpghs Rhcvaq BE BRBRABMCA W Uil niFoRle MY AEREIAEE" RO cxapl

c iaps ul es ligaid prépmbitions garamai h_&xgtbllimaqsm@c?aé Stg%)msimrmé sjt!mp suche p&pirfat uﬁﬁhg, |
gl ucose, sucrose, manni t ol ,. di si ntegrating agents such as starch, an
sodi um algfHatiars| P’%W‘?"’sﬁ?ﬁt"gs&nﬂ #ﬁ’ﬁ%’é@?i Eﬂl‘ﬁ%éstg‘ﬁg 3% polysinyleng é_}'c"b ehder s
such as ?@ﬁfg{g‘ #kyc@i, b Qhoh 43 %ENaR% ! 81NV oif, okt UbRREn o@,nﬁﬁ&eevﬁsil@ﬁcﬂ a8 p-

surfacta as fatty acid esters, plasticizers such as glycerin, and

t he |i ke hydwmyhenzoatesn davap suthesiramhisrry dlavereandopepperstinty land the liksi tPosvgess, f or ns

because of..the read] ! i . For ' e d
capsul es,pﬂgso R ulgﬂ%“ﬁé%éﬁ%h%&%ﬁés gaé?@ip ﬁ)érg%f Sg?%gﬂog&lo%gghggifhé&é%%pounds
gflfornulaad(;ﬂa)nh nmag dgh[anegimngi@bﬁmdcmh asaktlagclbx éndrsoiaﬁmmdgmatevviiil‘:ﬂricamisnefh? 15
iluent with an edible carrier, They can be encl.o in gelatip capsules or
conpr ess ERASPFHER stpaﬁieeaﬂé.tﬂﬁo‘?mﬁi%%ﬁra@ae@mﬂ F%W’it Qﬁ”& ey &eﬂmw@ and

adm nj,st g@faﬁ@,mur&m ¢ QIER Qb BAYS 26st0R, pRGRIRRAIALIL piydelih, SNGhOHEN! Pariitgl used
in the formof tablets, troches, capsules, elixirs, suspensions, Syrups,
wat ers, ehdwiapsylegumsy hente tmest |usefol ophawmit dosepforms iboraysss lobuhel readiskess abl y

contain east.  0xhY% Mei \ (1) be
vari ed b% “","é%%g %ufaoﬁ%)oﬁ?%a% %& %ﬁsggg&%ﬁﬁg?%ﬁﬁéﬁéﬁg%f 1%}[ ST glleé{éeﬁ " 1%
and aboutus&% by wei ght, dependi ng upon the particular form The amount of
t he conpound @f fornul i n sych conposi.tions i s such that . a suitable
dosage i |1 baee,eapaEds Sfioppils 3 B e Samiisered ully, Focrumneanih oo ke
may furt Ri@fed QY 45 &1ib1B RafrRRt.! Oey dan b BicGsib® M Selath BipBd&Y or &iﬁ‘éﬁesﬂ&l_ into

m cro-crystalline cellulose, gumtragacanth or "gelatin; an 25 excipient,

such as datiats HFopithe prapess of ore!l Biexpentis deminiswgtiondht compaundsapam B daaerrorated d,
Pri mogel mﬁf’%&g’?egggﬁéﬁ ’ugégiﬁli:%gﬁm&x'& ?‘sibhe?ség:l&@ﬁés?@a%mes? Yibblrs? SusBRARGS, ¢Plps,

Stearate or nt, suc
waters, chewing gums, and the like. These preparations should preferably contain at least

+

0.5% by weight of a compound of formula (I), but may be varied between about 0.05% to
20 about 10%, more preferably between 0.1% and about 5% by weight, depending upon the
particular form. The amount of the compound of formula (I) in such compositions is such that
a suitable dosage will be obtained.
Tablets, pills, capsules, troches, and the like may further comprise the following
ingredients: a binder, such as micro-crystalline cellulose, gum tragacanth or gelatin; an
25  excipient, such as starch or lactose; a disintegrating agent, such as alginic acid, Primogel, corn
starch, and the like; a lubricant, such as magnesium stearate or Sterotes; a glidant, such as
colloidal silicon dioxide; a sweetening agent, such as sucrose, saccharin or aspartame; or
flavoring agent, such as peppermint, methy! salicylate, or flavoring such as orange flavoring,
When the dosage unit form is a capsule it may further comprise, in addition to the compound of

30 formula (I}, a liquid carrier, such as a fatty oil.
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colloidal silicon dioxide; a sweetening agent, such as sucrose, saccharin
or aspartane; or flavoring agent, such as pepperm nt, nethyl salicylate,
or flavoring such as orange flavoring. Wen the dosage unit formis a
capsul e i twWoWRy1613& t her conprise, in addition to the conpecawxdsed40780 fornul a
(l), aliquid carrier, such as a fatty oil. 12 WO 01/16134 PCT/ US00/ 40751
O her dosage unit forms can further conprise other materials that nodify

the physical formof the dosage unit, for exanple, as coatings. Thus,
tabl ets or Othérsdasage wnit forms ean fyrthpr camprise other&atesials that medif the physical

coating _agents. .A_SV[ | - 1) Ao i 0, | unds,
sucrosgfogg 03@?/\8%838%'“%8 %gén zliﬁgds[)bro es svgﬁu\%/’eg,gle y%rté]ﬂ %%F?%%&g%ﬂ

f 1 avor SsugirQ shéllapusmpetherenceic raatingt apents. tA)syrap enay icontainrimadsijticnt todhe adtive
conpounds of fornmula (1) can .be inglg{ orated into alsol utigr}}or E

=S hen HoBTPOUfe SO b SHPRERLE SproL PP UAte B0 Ahand Hele, Foros o
of tge @{ 6585 A Ipdrferal Risbrapettic ABMindRratan,| B¢ BRkpHRRds Of Gdrmi6lan® Oar bl nMore
prefera between 0.8% and 0. 1% of the wei ght thereof. The amount of

acti ve incorpamated inte a solytior: efpispénsionn s These ueparatiny should prefgsably gentaigeaatyy | |

be obt aj neq, .0 e . ati S] Ler
stch aceB 3103 o T FofiSu cBipRRaS b ltay R aiEy BESEA EO1 P LI B There T |
of a saprlefepably bétveen 8.8 %pamisl. b%, ofcthe sieighttheicof) Theamolint f attivexomponndnini onal

met hod by using_a syitaple sol.ubiljzing.ageni, or.suspendi ng agent.
Sol ut i ofi¢h ceﬁnpgﬁ!&qs'éh%ﬁ“gﬁéhab? s‘i‘ﬁ&"é&?ﬁ%&’l@%ﬁf’{’%ﬁul a (1) can al so include
the ;§ ol | owi ng;ARROSIERirfions carf bé prdpredi dsitpnd carsiee SuchSasvdistitled fvadteri, kj @t i on,

saline solution, fixed oils, polyethylene glycols, 15 glycerine, propylene
gl ycol solutinnyargluppss selution of 8 mistresof 5t sollioR Susnensign AT Jispersion aceording |

al cohol _or nethyl . WM PP ' i d sSdi um
b1 ul 11 108 cAiguahBRAGE B7 pidis hERLRABIB oY Sl or 35RANE 0l SO
buf f er s of sWsperdsons ©f ikt esnpovid offermular Npéansgisvainelude therfdlleniog tcomponentshe

adj ustment_ of _tonici.t such as.sadi um.chl gride Qr . dextr e nt er al
pr epar afteBl¢ @Hﬁn‘be‘“%%# Jakt r%‘i’rn oy fagne 5@%‘5‘&5@‘% °§§,'r ?\i %hsy %’g ﬁlﬁﬁlgpl e
dosgsvi @iy%ermggaréﬁylena%lgﬂoaw ofhier BYitBéticCsolvenBp antitelateridl dgentsy kuch(4s) bemayl al so
be adm nistered by inhalatiopn ipn the form of_ . aer,osol i fi@g BOMSE‘% . or
spray seélcaholgsm _ltﬂ‘%Ea_bE‘b%ém!ﬁ’“d;@F_ 08 “écﬂsr?%?‘gtaf“gtqrosﬂ,‘“{nn 't‘,l o GRFIHEE ¢ he
present aFEhYs‘? @'{:éhoz{} ety dbdigRindeFadcBtiPatid HREOR shé & paaes|Rafils siafhbiphates;
acceptabfe solvent Such as i .

and agents for the adjustment of tonicity, such as sodium chloride or dextrose. The parenteral

preparation can be enclosed in ampoules, disposable syringes or multiple dose vials made of
20 glass or plastic.

Compounds of formula (I) may also be administered by inhalation in the form of
aerosol, fine powder, or spray solution. In the case of aerosol administration, the compound of
the present invention is dissolved in an appropriate pharmaceutically acceptable solvent such as,
for example, ethyl alcohol or a combination of miscible solvents, and the resuiting solution is

25  mixed with a pharmaceutically acceptable propellant. Commercially available nebulizers for
liquid formulations, including jet nebulizers and ultrasonic nebulizers are useful for such
administration. Liquid formulations can be directly nebulized and lyophilized powder can be
nebulized after reconstitution. For administration by inhalation, the antagonists are
conveniently delivered in the form of an aerosol spray presentation from pressurized packs or

30 nebulizers. The compounds may also be delivered as powders which may be formulated and
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for exanple, ethyl alcohol or a conbination of mscible solvents, and the
resulting solution is 25 m xed with a pharnaceutically acceptable

propel l ant. Commrercially avail able nebulizers for [|iquid formulations,
including | XO#HABY#Ii zers and ul trasoni c nebulizers are usefCuwsgoEs7sduch
adm ni stration. Liquid formul ations can be directly nebulized and

| yophi | i zed powder can be nebulized after reconstitution. For

adm ni stration by inhalation, the ant aglgnl sts are conveniently delivered
in the fomﬁpgwdeam@eaw gidnd ap ﬁ@mhm@@éﬂpra@xmor 30

Pg?%: g'?traz an 1%0#3%%@%%&6%ﬁgt@ @e&&%@é& %grzr}pom on may

be i nhal eﬂlnﬁmsﬂﬁatiohetm agepbodynweighty kihd aﬁndﬁfmngoﬂ\dqmuemhab eermmq ezencthity,
effective dose he a ni stration.schedul e var e ypon. t he node
of  adm nfamROuRd S B RY SSae  RSHE ORI R or e
Hoveveg, %@ébﬁ/smm Uiter®fy fr&th T1td abokt 400 E&lﬁﬁlﬂﬁﬁﬁb‘fefaﬁ frdfn 18
accept ablgﬂgalt t her eof |§ adm ni stered inab gl?iy dose of 6 ?Io 800 nm,
pref er abl i ¥6Pa#g. 12 to about 400 ngy, and rmre pref erably from18 to 160 ny.
O her feature AR o t r t he
fol |l ow ng exzorrtg ref;e \fetgée gle\{/genlﬂ1 Ucm ﬁgnm%go‘%:$°fsgi\l}eﬁ ?%gand
are not i @iagimtbedviich dre ghiemfmi iligstratibe bﬁdfe mﬂeﬁuW nbt Trndedwobepliniting
illustrates how the conpounds of the invention may be incorporated in

phar mac eutbeegf- conpositions. 15 Aerosol for Inhalation Actl ve substance
1.508,"M glyoi " (Registered Trade MamggaMipPRg “Frigen” (Registered Trade
Mar k) 11/ 12/ 113/ 114 ad 100.0 "Frigen" is used to denote the hal ogenated

hydrocarbons. gy 131 tbrates E&w&gf&%ﬁ?&ﬁﬁ?o%{m@e&onhﬁk%@yc b&idiane,

"Frigen" 113 is 1, uor o- orotri orotric Iore ane, "Frigen"

11 is ]%PI thane and "Frigen" 12 is
di chl orod#’ Org&@&pﬁf;ﬂ#&ﬁ gl yol " denotes a

15 Aerosol for Inhalation
Active substance 150g
"Miglyol" (Registered Trade Mark) 0.02g
"Frigen" (Registered Trade Mark)
11/12/113/114 ad 1000 g

"Frigen" is used to denote the halogenated hydrocarbons. "Frigen" 114 is 1,2-dichloro-1,1,2,2-
tetrafluorethane, "Frigen" 113 is 1,1-difluoro-2,2-dichlorotrifiuorotrichlorethane, "Frigen" 11 is
trichloromonoflucromethane and "Frigen" 12 is dichlorodifluoromethane. "Miglyol” denotes a
20  triglyceride of saturated vegetable oils. Or a pulver aerosol where the active substance is mixed

with lactose.
25 Tablets

Active substance 20.0mg

Maize starch 25.0 mg

Lactose 190.0 mg

Gelatin 1.5mg

Tale 12.0mg

Magnesium stearate 1.5 mg
350. mg
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20 triglyceride of saturated vegetable oils. O a pulver aerosol where the
active substance is mxed wth |actose. 25 Tablets Active substance 20.0
ng Maize starch 25.0 ng Lactose 190.0 ngy Gelatin 1.5 ng Talc 12.0ny
Magnesi um ¥PAYI4#4 1.5 ng 350. ng 14 WO 01/ 16134 PCT/ US®ErARdddb7siSu
ositories Active Substance 50.0 ng Ascorbyl palmtate 1.0 ng Suppository
base (I nmhausen H) ad 2000.0 ng Injection Solution Active substance 2. 000 ny
Sodi um hydrOX| de 0.310 ny Sodl um purosul hite 0.500 ng D sodium edetate
0. 100 px oride 8 ng . SHPPPSiOReYat or for injection ad 1.00 g
‘EWES‘Fh#t%n‘»‘éxarrpl e corrpar es the|potency and s¥.@owgi vity towards
Asegehybpalmitateecept ors  of a conpgound of fornul®1pg) wherein Rij
pyr r ol | Slippository base (ImatauseoH)and sel ectilvity of ad 2008dping| | i ne,  DPSPX
(1, 3-di propyl -8 p-sul fophenyl xant hi ne), and enprofylline. Antagoni st
potency (K1 or KB, M Conmpound A Receptor A Rr A Receptor A3 R for

Injection Solution
Active substance 2.000 mg
Sodium hydroxide 0.310 mg
Sodium purosulphite 0.500 mg
Disodium edetate 0.100 mg
Sodium chloride 8.500 mg
Sterile water for injection ad 1.00 g
5 EXAMPLE 2

This example compares the potency and selectivity towards various adenosine receptors
of a compound of formula (I) wherein R is pyrrolidino to the potency and selectivity of

Antagonist potency (K, or K, pM)

Compound A, Receptor A,, Receptor A Receptor A, Receptor
Theophylline 8.5! (r) 25% (1) 5° (h) > 100° ()
DPSPX 0.14! () 0.79%(r) 0.14° (h) > 100° (1)
Enprofylline 156* (h) 32° (h) 736 (h) 56" (h)
Formula (I) 317 (h) 20° (h) 0.525° (h) 53" (h)

10 . Displacement of [*H] PIA binding from rat brain membranes. (See A.S. Rovena et al. Drug

Dev. Res. 39:243-252 (1996) and Ukena et al. Febs Letters 209:122-128 (1986)).
2, Displacement of [PH] CGS 21680 from rat striatal membranes. (See I. Hide et al. Mol.
Pharmacol. 41:352-359 (1992)).
3, Inhibition of NECA-stimulated cAMP in HEL cells. (See 1. Feoktistov and I. Biaggioni.
15 Mol. Pharmacol. 43:909-914 (1993)).
*. Displacement of [’H] DPCPX from membranes of HEK-293 cells transfected with human A,.
(See J. Linden et al. Life Science. 62:1519:1524 (1998)).
%, Displacement of [*H] CGS 21680 from membranes of HEK-293 cells transfected with human
A,,. (See A.S. Rovena et al. Drug Dev. Res. 39:243-252 (1996)).
20 . Displacement of [*H] 1,3-diethyl-8-phenylxanthine from membranes of HEK-293 cells
transfected with human A,,. (See A.S. Rovena et al. Drug Dev. Res. 39: 243-252 (1996)).
’. Displacement with [*H] DPCPX from membranes of CHO cells transfected with human A,.
(See K.N. Klotz, et al. N-S Arch. Pharmacol. 357:1-9 (1998))
!, Inhibition of CGS 21680-stimulated cAMP in HMC-1 cells. (See 1. Feoktistov, and 1.
25 Biaggioni, Biochem. Pharmacol. 55:627-633 (1998)).
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Theo h Iline 85 (r) 252 (r) 53 (h) > 1009 (r) DPSPX 0.14" (r) 0.792(r
0.143 (h) > 1009 (r) En ro Iline 1564 (h) 325 (h) 73.6 (h) 5610 (h)
Formula (I) 31' (h) 202 (h) 0.5253 (h) 5311 (h) 10 . Displacenent of [3H
Pl A bi ndi ngworGaeisat brai n nenbranes. (See AS. Rovena et atruBsougrs: Dev.

Res. 39:243-252 (1996) and Ukena et al. Febs Letters 209:122-128 (1986)).
2. Displacenent of [3H CGS 21680 fromrat strlatal menbranes. (See |. Hide
et al. Mol. Pharmacol. 41:352-359 (1992)). 3. Inhibition of

NECA- st i rhibisplectrasadef [ 2STHHNRA fives mefrdganes of @é@ kelisdrapsfecigiovith raBA3 dage 8di . 15
Mol . Phamaaéialen,ed@l 309 Bermace 931 )01-411 (39%8@D-acement of [3H DPCPX from

nmenbr anese of f AB WI‘I@K 1sAvansf: Jtn%ﬁﬁth] ,m%ggen et
al. Life (élf%‘l ﬁéﬂ;&%aﬂaﬁé 552 84&56§pjgﬁg Smansf ® 0 I—ﬂ 21680
from msntgr anes o s transfected w't uman  A2A. (See A S.

Rovend et". Rlisplacement DEBHIRECA o) polls trpnsGwipyl Wwithdymagn ABj(ens K eliistn, etof [ 3H]
1, 3-di etWIN-Srm&Wﬂmmlhﬁ?el ?ﬂ@ﬁﬂbfenbranes of HEK-293 cells transfected

wi th human A2 96) ) .
. Di spl acenen WQ;?E@ Eii %%;@re gér%l%or%&l%gssm?maﬁ%m Wﬁ%sem%? %ré’f!% céﬁe“z with
human A, .bav¢ mndkMu&i bigher &nanalhat ofl-eSprafydlime, Fbraexmpld, an@5ire #09td 6949EJ) a.

I nhi b|t|on of CGS Zeg%%f\stl | ated cAMP in HMC-1 cells. (See |I. Feoktistov,
and 1. ZSEEIGSGTBR t Phar macol . 55: 627-633 (1998)). 15 WO

01/ 16434 PCT/ tAnSEifda4phténls add gﬁh@&ﬁ;ﬁ?@éfcﬁd {o1i25th]sARNEAtHA QR FESRr &pesstpf CHO
cells transfected W|th rat A3 (see P.J. van Galen, et.al. MIl. Pharnmacol.

45: 1101- fncepqraterbby jeference. b spl acenment of [ 1251] ABAf r om nenbr anes of

HEK- 293 cel | s Tifs %ﬁ%ﬂm%ﬁxﬁ d@%ﬁﬁé&%xlﬂ&e@ov&u@maﬁm% s bebarRl 0! -
Phar macol . 52:846-860 (1997)) . N?I acenent of [3H] from CHO

cel | s transtyewyed wht%nm#enstte%éegwd asq ¢eparturg fromghe spmtsnd fgope of the

Phar macol rw?%?meﬁ]neoﬁ %%9%1) )such%ocﬁ?dan&ﬁ a8 SR 0d e BV oBe103RE UE ofdBlheskilt IR UNds

of fornul rein pyrrolidino
15  art are intended to be mciuded within the scope of the following claims.
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have potenci es nmuch higher than that of enprofylline, for exanple, and are
40- to 60-fold selective conpared to A2A and Al. 10 All cited patents and
publications referred to in this application are herein expressly

i ncor por at®¥@9W1Hef er ence. This invention thus being desecrivsey4orst Wil |l be
obvious that the sane may be varied in many ways. Such variations are not
to be regarded as a departure fromthe spirit and scope of the present

i nvent iWeclalmd al |l such nodifications as woul d be obvious to one of
ordinary skill in the 1 t are.intended to be included within the scope
of the folldwing mwdsafgtﬁv@ewsémmwm US00/ 40751 W claim 1. A
conpound of the followng formula: OH 1 HNN~-R(l) ONICN1
CH2CH(CH or a pharmaceutically acceptable salt thereof, wherein Ris an
al i phatic or cycloaliphatic anmine @rouww. 5 2. A conpound of claim1,
wherein Ris a C, to C. alkyl amng_groyp, ClL to C6 dialkyl am ne group,
pi peridi no group, piperazino grd, rmol i gdi no group, pyrrolino group, a
nor phol i no or an am no cycl ohexy}l- .de iv;?TV . 3. A conpourd of claim1,
wherein Ris pyrrolidino. 4. Ao wraceht i cal conposition conprising a
conpound of forrmula (I) and a 1o ﬁggé tically acceptable carrier. 5. A
nmet hod of antagoni zing A2. recepto gﬁgiaéing adm ni stering to a mamal

in need thereof an effective unt of ¢ ound of claim1.
ora p%larmaceutxcaﬁy acceptable sgg&ercof, whergm is an aliphatic or cycloaliphatic amine

group.
5 2. A compound of claim 1, wherein R is a C, to C, alkyl amine group, C, to C;,
dialkyl amine group, piperidino group, piperazino group, pyrrolidino group, pyrrolino group,
a morpholino or an amino cyclohexyl derivative.
3. A compound of claim 1, wherein R is pyrrolidino.
4. A pharmaceutical composition comprising a compound of formula (I) and a
10 pharmaceutically acceptable carrier.
5. A method of antagonizing A,y receptors comprising administering to a mammal
in need thereof an effective amount of compound of claim 1.
6. A method of treating asthma comprising administering to a mammal in need
thereof an effective amount of a compound of claim 1.
15 7. A method of treating diarrhea comprising administering to a mammal in need
thereof an effective amount of a compound of claim 1.
8. A method of regulating at least one of smooth muscle tone, cell growth, blood
vessel growth, intestinal function, and neurosecretion comprising administering to a mammal in
need thereof an effective amount of a compound of claim 1.
20 9. A method of treating inflammatory gastrointestinal tract disorders comprising
administering to a mammal in need thereof an effective amount of a compound of claim 1.
10. A method of treating Alzheimer's disease, Parkinson's disease, dementia,
depression, or traumatic brain injury comprising administering to a mammal in need thereof an

effective amount of a compound of claim 1.
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6. A nethod of treating asthma conprising admnistering to a mammal in need
t hereof an effective anmount of a conpound of claim1. 15 7. A nethod of
treating diarrhea conprising admnistering to a manmal in need thereof an
effective at¥@di61efd a conpound of claim 1. 8. A nethod of peEgstbatisng at

| east one of snooth nuscle tone, cell growh, blood vessel growth,

I ntestinal function, and neurosecretion conprising admnistering to a
manmal in need thereof an effective anount of a conpound of claim1. 20 9.
A method of tHeat ithgesthed sfqfceting inflammainry dispasen spompriging aflmjvisigeing to a
conpri si @m{ﬁ f; an effectlve anount
of a conpoun g&%iﬁgﬁfﬂéoﬁgnéﬁecﬁﬂ {dfﬁ?&t?pr%%gt%}%é zhe| mer's di sease,
Par ki nson' s d125eas*’e mﬁ&mdetneat:ag a dreq.aseeseieomd from theegmmpt tonsiBtigg Bf:i aiheity,

conpris to a manma need t of an effective anmount
of a conﬁ%’t’fﬁ?ﬂ ’lﬁf".gt‘s epSi3 °PP9 Sl&?“g fAdetogie %ﬁﬁ‘l@{% negefveiseeskateri] 11
A A pet ek ofheinrgﬁahgzagsnoatzl AR Sdsifirdlory © ARBEssC QPRIrbBE, ngrr@ﬁ%ﬁh%de 'HRY to a
manmmal in need thereof an effective anpunt of a conpound of claimi. 12. A

met hod t Feplieation, ANG inbibittonsef] Adileapdi PBinactidtyg oo canplagt angum, caghexi i ti s,

ast hm, o] eXi ¢ _shac ram

oot e i) o SERGEOHIE, o8B, MR SRE CpaSHARbRC, Sl il

d| st r ess bavyariat mmmgiﬁle-aévdnmeﬁd:td—lﬁ’dn’xr amj»hocaicizpn, trddinent tiveréed effectf frBhT and
acti vi t§ gan transcPI ant ﬁ%?%%?t | &mcachem a secondary to cancer,

HI v ost SEPERKT2sTeamety AVEFSE P OFh Wit realRant,, orcfvetse Sittetts from GM-

bact gpi absmmhttdommﬁﬂg@mxs@éﬁng% 8 nfabo@iR AIRBOURIdOE 4 dFreldive of

adverse effects from inferleukin-2 treatnment, adverse effects from &TS

t r eat meneompsun ol daigel.ef f ect s from GM 1o CSF treatment conprising

adm ni steringys o gﬁ%ﬁﬁéd t f tal W
conmpound of c Stal m hg c@ﬂ%dag%g% sgl%g%gg({}\ﬁgr%llﬁ s #ne& it oﬂﬂ‘f& S
| ncor por edreiers\atd b tablee atd adrainisiceadorallyt 0 a tabl et and adm ni st ered orally.

14. The net hod of ¢l ai , er in, said, ound.is incorporated with a
pr opel | ant Pct “I%e mertHO of clam whergin sai pound is incorporated with a propeliant

15  and a solvent and administered by inbalation of mist.

15. The method of claim 6, wherein said compound is incorporated with a
pharmaceutically acceptable carrier and injected into said mammal.
16.  The method of claim 7, wherein said compound is incorporated with inert
carriers into a tablet and administered orally.
20 17.  The method of claim 7, wherein said compound is incorporated with a propellant
and a solvent and administered by inhalation of mist.
18.  The method of claim 7, wherein said compound is incorporated with a
pharmaceutically acceptable carrier and injected into said mammal.
19. A method of modulating human mast cell function comprising administering to a
25 patient in need thereof an effective amount of a2 compound of claim 1.
20. A method of treating cardiac disease comprising administering to a patient in

need thereof an effective amount of a compound of claim 1.

30
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15 and a solvent and adm nistered by inhalation of mst. 15. The method of
claim®6, wherein said conpound is incorporated with a pharnmaceutically
acceptable carrier and injected into said mammal . 16. The net hod of claim
7, wherei rweal/1sonpound is incorporated with inert car PCBUSOH4ATSH a t abl et
and adm nistered orally. 20 17. The nethod of claim7, wherein said
conpound is incorporated with a propellant and a solvent and adm ni stered
by inhalation of mst. 18. The nmethod of claim7, wherein said conpound is
i ncor por at ed2li t hA gompewnd,of ghe follewing forgwlas nt abl e carrier and injected into
said mammal . 19. A nethod of nodul ati ng human mast cell function conprising
adm nistering to a 25 patieng in need thereof an effective anount of a

conmpound of claim1. 20. A nejhod ﬁbf treating cardi ac di sease conpri sing
adm nistering to a patient H& n t hepgof an effective amount of a
conmpound of claim1. 30 1811l ~ 11%.1_}{11}1111111111 111 s WD 01/16134
PCT/ USO0/ 40751 21. A- cor;pL)yn t he |l ow ng formula: O Il HNNI N

>No | ~_ (1) cCHeCH(CH®h orNa- p%r maceutically acceptable salt thereof.
519 11111111 h u hl I (E}lqicﬂ(tﬂ:}zll L Ms

or a pharmaceutically acceptable salt thereof.
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