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ADENCSI NE RECEPTORS STATEMENT REGARDI NG FEDERALLY SPONSORED 10 RESEARCH OR
DEVELOPMENT The present invention was nmade with the assistance of US
Governnment funding (NFH G ant R29HL55596, N1H 1 POl HL56693). The US

Gover nnmentwoayndigve sonme rights in this invention. 15 RidaotkerdiHE

| NVENTI ON The present invention relates to novel pharnaceutical conpounds
useful as selective antagonists of the A2B adenosi ne receptor.

Furthernore, the present invention relates to novel pharnaceutical
conpositions useful for treating certain indications including asthm and
20 di arrhea. The present invention also relates to novel nethods of
treating certain indications including asthma and di arrhea. BACKGROUND OF
THE | NVENTI ON There is substantial evidence that adenosi ne nodul at es many
physiol ogi cal processes. Its actions are nediated by interaction with
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cloned from human tissue. Adenosine receptors have the seven transnenbrane
domain structure typical of G protein-coupled receptors. Adenosine
receptors are w delSTATEMENTREGCARDING FEDERALLY SPONSORED ar e probabl y
presgnt in evcry cell. AdeRESEARCEORDEVELOPMENTi tially classified by the
ability to inhibit (A) or activate (Az 30 and A .) adenylate cyclase. A
receptors al %eb?é&édihﬁvcﬁ%r%s% %Imsmm@r USiGuvemeacRIth@ {IH cycl ase

I's mediated through couplin uani ne- nucl eoti de regu| atory

pr ot ei nsGrant RIMIL5359%, RHdih hWﬁ%ﬂro@ﬁ S/ Govermmsimay, have sorpe fighihited t o

ot her r}?ﬂ'w (J#ar signaling pathways. A, and A. receptors, for exanple,
can couple to phospholipase C, A, receptors are also coupled to 2 5 FEB
2004130 01/ 16134 PCT/ US00/ 40FEELD OF THE INVENTION

The present invention relates to novel pharmaceutical compounds uscful as selective
antagonists of the Ay 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 substantiel evidence that adenosine modulates many physiological processcs. Its

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

35 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 recoptors. Adenosine receptors are widely distributed throughout
the body and are probably present in every ccll.

Adenosine receptors wers initially elassified by the sbility to inhibit (A} or actvate (4,

30 and A,) adenylate cyclase. A, receptors also inhibit adenylate cyclase. Modulation of adenylate
cyclasc is mediated through coupling to G, and G; guanine-nucleotide regulatory proteins. It is
now known that adenosine receptors are also coupled to other ntraccilular signaling pathways.
A, and A, receptors, for example, can couple to phospholipase C; A, receptors are also coupled to



K channels. A, .receptors are also coupled to Gg and nedi ate ac} |5vg530@ﬂqf
PLC, Ras and MAP ki nases. Substituted xanthines represent the nbst pote

cl ass of adenosi ne-receptor antagonists reported to date. See Katsushina
et al., Structure-Activity Relationships of 8-cycloal kyl-1,3- s

di pr opyl xanwbioresmt34as Ant agoni st s of Adenosi ne Receptors, pérTakbrkorsthem
33:1906- 1910 (1990); and Martinson et al., Potent Adenosi ne Receptor

Ant agoni sts that are Sel ective for the Al Receptor Subtype, Ml ecul ar

Phar macol ogy, 31:247-252 (1987). The study of A2B receptors has been
hanper edKizhartnkls. u’emccmorsme@&puwwlmﬁw@mgqa@aﬂmvagmségwwms A, .
receptors; be distinguished fromA,,, receptors by their low affinity
io and thelr distinct rank order of potency for agonists. NECA
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i nactive rec r r ors.
The lac ﬁﬁ%‘ﬂ*&%?? vtafé,ng%tgnvt‘gg&e%@nézfg@tcﬁ %&%&%ﬁs&%ﬁvﬁm ﬁﬁgt I onal

char act eRiegeptdr Subtgye, Mmld:ﬁlarﬂmaplwm 3Ar247—5523§:198)7)s al so have a very | ow
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i ni cti v %An ]an%iih]al_l}ﬁgg, These
agoni sts can, ﬂ“hﬁdé’fgj use }%Fere ate b%%\?\een m an Bﬁfg
r ecept or probkd) NetEtheleys, A&mamspcanrbs distinguished flemtA,f eeeptéry by theinlowsffiniy r ank

(r)regg[) 8]; &‘glgﬁyw?&é’hé’%%uﬁspfiﬁnﬁ\g>m AI nﬁéﬁcgr agaﬁ%&%s conpar%?ef\o ot her
20 r ecepioné oftlOmgA@stent dpbmistias Apaeceptorsebift iy alwrvflagiynatA 5 recepterss Onibe othe
been 1 u 9t engund qosea g (AR Zr R E ol i un R Prim e B0
pot ent ankiayRvirtdally biactive at Agapteptorss whirggsatsis ahputend s NEGArat dulresaptess. The
i ct hyl - it SRRt oot RS OR TSSO, pis it SEA I kAL chriEACBR G ™ o °
The piesaddepiofiy Al ficEptdia uldo haveaovery o dffity mtherﬁq(selptto'csgqum t ant
Revept o S aEneh RS esc SopyS et iBfeer AL D e sdVEE Rp e, |
been i npl feceptops] Iinsusmaty, Aglrbcepmmbammuﬁedwmum&ms@mkar@moﬁmmgm ation
Al so see HoURE NECA LA BMECRCLS eed 0 TP T o 46 155, 30 Net hods of
mast cel |l actiWhdréasm,, tecamdrs hgvea iganeral mdowert affijtyfot sgomistsragmpared 4¢ athex i on,
20 receptor subtypes, this is mot true for antagonists. The structure activity rclationship 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 subtypes. In
particular, DPSPX (1,3-dipropyl-8-sulphophenylxanthine), DPCPX and DPX (1,3 dicthyl-
phenylxanthine) have affinities in the mid to high nM range.
25 The present inventors have rocognized that A, reccptors modulate important
physiological processes. As stated by Feoktistov et al., Adenosine A, Receptors as Therapeutic
Targets, Drug Dev Res.45:198, A, receptors have been implicated in mast cell activation,
asthma, vasodialation, regulation of cell growth, intestinal function, and modulation of
neurosecretion. Also see Feokiistov et al. Trends Pharmacel. Sci. 19:148-153.
30 Methods of mast cell activation, treating and/or preventing asthma and vasodialation,
regulation of cell growth and intestinal function, and modulation of neurosecretion are all objects
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regul ation of cell growh and intestinal function, and nodul atip® PED 2

4
neurosecretion are all objects 2 2 5 FEB 20 4 WO 01/16134 PCT/ USO0/ 407450{, of

the present invention. As stated above, A receptors nodul ate inportant
physi ol ogi cal processes. For exanple, Amreceptors are found in the colon
i n the basoVa&OtMAM donmi ns of intestinal epithelial cell PCTaISDAOTNCT ease
chloride secretion. Selective A antagonists wth poor gastrointestinal
absorption can 5 also be useful in blocking intestinal chloride secretion.
Thus, it |s an object. of the present invention to prevent and/or treat

i nfl am?t&‘?pﬁﬁ’é‘f FHBst i nal tract disorders including diarrhea.
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this will lTead to growth of new bl ood vessel s@é}angl ogen_e& s),, an object of
this i neiplaton. anobiest of the rprentinvEnEen is tQRIEVER| E/0L reat Fardiag flseds; og by
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There i s evidefice that Am receptors nodul ate mast cell funétlon and .t hat

A'$ recefowndstonkibit sheigrawih. Sines, Fapaget adenpsine, )% 7 2 59le dn thgy,

recept or S,hake HRGARIRE PiedsCoblbel 4 athel@scllirdsRC kndeBjpemtatisio]) af fobidCofl ugel | s,
a cell line wth phenotypic characteristics, of human Lung mast cells. This
process iRigsERtiRNENEen is (prEYsAt api/opireat eEgMONS AN PERCEFMON- and acti vati on of
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anti-human 25 Am anti body, indicates the presence of Amreceptors in human

| ung st aseliabptic toEROPRYE 804 caaeer.

There is evidence that A, receptors modulate mast cell function and that A,, receptors are
present in mouse bone marrow-derived mast cells. A,y receptors have bear shown to produce
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 Ggq proteins, and activation of MAP
kinasis, intraceliular 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
35 A, antibody, indicates the presence of Az, receptors in human lung mast cells obtained from
asthmatics by bronchoalveolar lavage cells. Thus, an object of the prosent invention is to provent
and/or treat asthma. Asthmé continues to be @ swbetantial medical problem that affects
approximately 5+7% of thc population. Despitc advances in its treatmiént, the prevalence of
asthma emergency department visits, hospitalizations, and mortality rclated to the discase, all

30  appear to be on the rise.
Additionally adenosine treatments such as inhaled adenosine provokes



asthmatics by bronehoal veol ar | avage cel |l s- Thus, an object of fHefBleset
i nvention is to prevent and/or treat asthnma. Asthma continues to be a
substantial nedical problemthat affects approxinmately 5.7% of the

popul ati on- Despite advances in its treatnent, the preval ence of asthma
energency dwpasaaent visits, hospitalizations, and nortalpgriwsoesesied to the
di sease, all 30 appear to be on the rise. Additionally adenosine
treatments such as inhal ed adenosi ne provokes 3 2 5 FEB 2004 WO 01/16134
PCT/ US00/ 40751 bronchoconstriction in asthmatics, but not in normals. This
process broudiovanstrivtien incasthinatics; but &bt io mornipde: dhieprotess wvelvesanasticatloactivationt he
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effective. al Theo |line so has sub t ant. aI ffects,
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of the present invention.,
Tt 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 Kjcllin et al. disclose the antiasthmatic drug
enprofylline, Enprofylline has been discovered to be a relatively selective A, antagonists.
Enprofylline is of the following formula:

o



adenosi ne A2 receptor antagonists are expected as therapeutic a%;gtrsgj omay
various kinds of diseases caused by hyperergasia of adenosine

receptors, for exanple, therapeutic agents for Parkinson's disease,
anti-denmentia agents, antidepressants, anti-asthmatic agents, and

t her apeuti cwaoeAéida for osteoporosis. Thus, an object of pheudapmsant

I nvention is providing such a therapeutic agent. 25 UPS 4, 352, 956 and
4,804,664 to Kjcllin et at. disclose the antiasthmatic drug enprofylline.
Enprofylline has been discovered to be a relatively selective A

ant agoni sAssis mokenfillg fdgscribetbalsw, dlfe dohnmpodmels lof thie pgesénd immehiion Kave WRoRidyliHa3v

PCT/ US00/,4Q751 As S re full Scki %p np s of the

pr esent .mgﬁgﬁ%?m@gaﬁom%ﬁﬁﬂ%&ﬁ%‘%?ﬁg% %ﬁ%%&ﬁ%%pghe and are yet
40- to 60- fold selective conpared to Ate, and A . DESCRI PTION OF THE PRI OR
ART 5 As stated above, USP 64 t0 K ellin at al.
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4,089, 959 to Dianond, di scl oses xanthjnc,  derivatjives use or treating
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xant hi ne gafhdet hivwsy disedsed | 0 trial kyl xant hines are di scl osed. Di anond

di scl oses that _the introduction of an alkyl group in the_ 8-position, o t he
xant hi ne nucl &R #8%.30:\e Trawend, dclescs ¥ 8@“@"‘56‘!‘&@.{?‘?&%@9"

| asting agdin¥d iné ot Pbrénchdidadift /dideasel) AMEIE dpatificallpsiié xanthine derivatives 1,3,8-

1, 3-di al kyl - 7- car bonmet hoxyt heophyl | i ne xanthinc derivatives useful in .
treatithg Bibubrulpsser disdawddPipwupey dsdpsedhatdhe infrsivetaoniof gn glkyl IURAR Big deposition of
exanpl es WaghfhineAidkus BastiREr distolatebtoWrddicd @ngRiiiERing dotg lasithg hdtivitgnt  at
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di sor dgr s gRbtef RBvitPikhi Meoph9NlivOUs system such as, for 20 exanple. senile
dermenta dnd Al Ehel et P i et 2L B £ 7S Si0uB e BV R G 211
comprisc 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 uscful for the
symptomatic therapy of degenerative disorders of the central pervous system such as, for
20 example, scnile dementia and Alzhcimer's discase, 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 & 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 Res. Rev 47:45-53 (1999) disclose 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.



injury. USP 4,696,932 to Jacobson et al. discloses xanthine derzi '.vartlf_i"x/(?ﬁﬂ;f
characterized by the presence of |ower alkyl groups such as n-ptopyl ¥
groups at the 1 and 3 position on the theophylline ring and by a variety
of para-substituents on a 8-phenyl ring. The conpounds are 2s discl osed as
havi ng si gnwidAaBs activity as antiallergenic and anti astg pidosreddsUugs as
well as being wuseful in the treatnent of cardiac and renal failure, high
bl ood pressure, and depression. Jacobson et al., Drug Res. Rev 47:45-53
(1999) disclose 8-al kyl or 8-cycloal kyl xanthine derivatives that are
descri bed as USP§B7aA8Gtpokindnset of didcloses danthing desivativecsptagenists b8 pticnesinet al .
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reduce inflammatory gastrointestinal tract diseases or asthma.




reduce inflanmmatory gastrointestinal tract diseases or asthma. £2 EqFﬁgq
2004 W001/ 16134 PCT/ US00/ 40751 SUMMARY OF THE | NVENTI ON An obj ett’ g “t
present invention is to provide a nethod for inhibiting activation of the
A2. receptor by treating the receptor with a conpound of the formula: 5 H
~-R (1) | wodthAaSH(CH3}2 wherein Ris an aliphatic or cyghogdebefisti c am ne
group. Preferably Ris a C to C6 alkyl amne group. C to Co dialkyl

am ne group, piperidino group, piperazino coup, pyrrolino group,
pyrrolidino group, a norpholino group, or an am no cycl ohexyl derivative.
More preferably, HN C H2CH(CH,)2 R is pyrrolidino as shown in the

followng formula: 10 It i ssgmng@pmmENﬂempresent i nvention to
provide a method of preventing and/or treating asthma, Qhronchospastic and
al | ergi c di seAsmbjeatsofithe presont mvension digtpryide; a method o5 jahibitiag “‘a’i‘@‘@ﬁs‘g@

conprising adm nisteri.ng.a métﬂﬁd VeshAaecri bed formula (1). It
Is a fur mml@’c?%gfhﬁé&%%gg%a%v ntlgﬁﬂtgoprovi de a nethod for

prevenging and/or treating ss cardiac disease and Parkinson's disease
conprising adm nistering a conpound of formula M O her objects of the
present invention include a ngt hogl of antagoni zing An receptors conprising
admnistering to a mammal in peed;thereof an effective anmount of a conpound

of formula (1); a nethod gf ng asthma conprising admnistering to a
mammal in need thereof R
N N

o)
SHCHCHy),

wherein R is an aliphatic or cycloaliphatic amine group. Preferably R is a C,to C, alky! amine
group, C, to C, dialkyl amine group, piperidino group, piperazino group, pyrrolino group,
pyrrolidino group, a morpholino group, or an amino cyclohexyl derivative. Morc preferably,

o H

N

j‘\JI )—NG an.

o’ N7 N
- &cHeHy),

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



7 25 FEB 2004 WO 01/16134 PCT/ U500/ 40751 an effective anount of 5& ?-g Q@'f'd
of Fornmula 1; a nethod of treating diarrhea conprising adm ni sge‘r' gp
manmal in need thereof an effective anbunt of a conpound of formula (1).
Furthernore, the present invention provides a nethod of regulating at |east
one of snowpeiAgsCc! e tone, cell growth, intestinal funcipc@risofisss:

neur osecretion. 5 Anot her object of the present invention is to provide a
nmet hod of treating inflanmmatory gastrointestinal tract disorders
conprising admnistering to a manmal in need thereof an effective anount

of a co %&&n%ﬂ%ﬁgﬂgfoﬁa(&mpoﬁﬂ%heﬁonam@ca m@hod barcptiRStiatheh Boaitisingn 1S to

provi de treating Al zheiner's disease, Parki nsonulasmdl sease,

denent i aadnsisisvering toommammat inaeedth¢reofipnaftactivajamoynt oiewgf%m
d t | t d
gf mnisterin 'ﬁ“?‘%ﬂf %%ﬁg{‘ﬁﬁéhuﬁﬁﬁﬂegﬂﬁesaﬁ‘ iR G MpmIATRUA 1e8dt dheCaTPOUN

formula ( present Inventron i's to provide a
met hod Ogmédtﬁﬁfhbdléltmafdeﬂrgﬂmm;i;uestdmlsmgm amsnios¢creiondni ni stering to a

Manmal in needthereof ap_effective amunt . ().

The iﬁflam‘rat ‘Hl‘%’&&'&%&h ATt VRO 1y {2, '}fha e&éuélgggo&g TE se&g

septic sg “’h Cigodpe corfipritid nﬁﬁﬂs&ﬁn@h@&kmalm‘ml in sweal ithereof an
shoc

henor r ha adult respl ratory di sease syndrone, NF-enhanced H 'V
replicat |eﬁmnvibﬁ0umwbwllmmép fmgmula thg DDl act i vi ty, organ transpl ant

rejection, ﬁg@g oﬁ%&O %%ﬁ%%on%\éo {29 PRf QS infethodi 6f efeldidg ty

from cndorretr ria, bacterial neningitis, adverse effects
from anmyighesnéres ms&sé r Paﬁummrt's dinchse:r dementia.c depsessionOF (RRIENS, Praje Anjury

treatment, advers ”ef.fects from V, LEFES
fr om &V COPPFSiEg émlf’ét’?aq%n oé gﬂggerr%'gg% &?{ ﬁ?%unﬁ% (1) nmay

be, for exasmd F) by oral parenteral, or by inhalation mans in the form of
tabl ets, capsul es, solutlons elixir

S. enul si ons, oﬁq}cﬁntrga{ﬁﬂ?mfn%é' ke.
Typi cal  ef f ectAnptherligd of thepresentdovrmtion. 1§ 4o Brovics & meoc O e from 0.2 to
10 nmilligrans ‘I@E{p bgd,y nvseringd tin MWI@ éffeomeomom & a
grgm rmre

lr<n| : Lé?;?{m per of dorgenin greferab é frg%ﬁes gs&ﬁcg%}sggl o
dale gon B@delss %@ﬂ Qﬁo&ﬁ‘é Bl Ok gstiviHdbbbi, infid Bsocky mmag.cumue
adult respiratory diseasc syndrome, 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 cffects from
amphotericin B treatment, adverse effects from interleukin-2 treatment, adverse effects from
20 OKT3 treatment, and adverse cffects from GM-CSF treatment.
The administration of 2 compound of formula (I) may be, for example, by oral, parenteral,
or by inhalation mans in the form of tablets, capsules, solutions, clixirs, cmulsions, aerosols, and
the like, Typical effective doscs in humans may range from, for example, from 0.2 to 10
milligrams per kilogram of body weight, preferably from 0.4 to 5 milligrams per kilogram, more
35 preferably from 0.6 to 2 milligrams por lalogram, depending on the route of administration.
However, the offoctive 688 ¢an be determined by onc of ordinary skill if th® art without undue

¢xperimentation.



experinentation. a 2 5 FE3 2004 WO 01/16134 PCT/ USO0/ 40751 DESC?RJ;FFI’E:Q‘QEQF
THE DRAW NG Fi gure 1: A graph showi ng the antagonistic effects “of xanthine
derivatives on Am receptors. A Schild analysis derived from dose-response
curves for accurnul ati on of cAMP produced by NECA in human erythrol eukem a
cells in thwabgenee and in the presence of 5 increasing \rymsneerst i ons of
the antagoni sts. Schild analysis revealed a |inear relationship for all
conmpounds, suggesting conpetitive antagoni smat AZO receptors. The

intercept at the x-axis is ' ‘% «&f the antagonists. The
pl ot conpares DPSPX, enpropﬁﬂﬂigﬂdﬁh&%%e, gnd a conmpound of formula
(1'1) of the pegaRni: ANpRph i doisb: BRGERIOP kafthinORdeTivatinveb\daNAb,ON The

present invention provides for_a novel conpound of the follow ng.f | a:
wher ei n [Recepiotsn 4l fqbﬂétam,ly%? denyver Jeam ﬂ?ﬁ&tf%%%%&%ﬁ%@ _ﬁ‘BF@@Ji s C,
D o ani WiSyfl BF NP ufn iR K115 A1 2l RU4PandPinD@E | s BceIHOUD,

pi per azi no group, rrO group, pyrrolidino group, or a norpholino group,
or an saniinweasing lconcenyitioneof the mitagonisi; StkildAvplysis rruealed ﬂﬂ'@ﬂﬁeli"é"‘%‘ﬁm o the

xanthine core gt the nitro . at . RQ&&U- 1§

al i phat i COBpPO I%ﬁ?ﬁsﬁ%ﬂ“g’%ﬁ n@mﬁ%ﬁ%gg‘k?sf a s&oﬁ%ﬁ%@fﬂ %éﬁgggﬁlf).m Nbr e
pref erablay. efimate oPYihé Gt;i if nihe asntAonisw. | The hplof @binpares PRSHXqL Faprofylimes FED
2004 WO 01/16134 PCT/ USOO/“g$7 T eﬂﬁ’;@ﬁf‘{]t inﬁvilenpetnhéw further provides for
a conpourfheaphylfing. gnd a cpmpougd o i%"ﬂ?li)é FIEEM VaC%%pt abl e sal t t her eof
bei ng adm nistered as part of a nethod of preventing and/or treating

asthma. An additional enbodi nent of the present i bg{] provides for a 5
conpound of fornmul a (IDEBAILED DESCGRIEEIQ Qﬁméé%&h salt thereof being

admi ni st eredﬂ@}a.@t{l Me?&n;pi&m& 16 2 RIVEN @RpbiA R Bllowing Frimata: di ar r hea.
I nts o

Addi tional e t e present

X

SH,CHCH,

wherein R is an aliphatic or cycloaliphatic amine group. Preferably R is C, to C, 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:



i nvention include conpound (1) or a pharmaceutical |y acceptabl essglppEn Zﬁﬂ
t hereof being adm nistered as part of a nethod of regulating smooth nusc
tone, cell growh, intestinal function and neorosecretion. to Another
enbodi ment of the present invention is to provide conpounds (or

phar maceut i el digsiagcept abl e salts thereof) or conpositi onscrdsabmsie usefu
as therapeutic agents for the various Wnds of diseases caused by
hyper er gasi a of adenosine A receptors listed in USP 5,670,498 to Suzuk

et at. such as, for exanple, Parkinson's disease, denentia, depression and
osteoporosis. 15 For the purposes of this disclosure, a conpound of formula
(1) is understood to include _ the pharmaceutically acceptable salt(s)

t hereof . The pharnaceuti cal | acc pt abl e salts of a conpound of fornula
(1) include, for exanple, Qut i c y acceptable acid additional
salts, nmetal salts, ammnl ts an c ami ne additigmym salts, am no
acid addition salts. Pref e | cally acceptable acid addl tion
salts include salts of rﬁoner - aC| ds 20 for exanple, hydrochloric acid,
sul furic acid, nitric acid, salts of nonobasic carboxylic

acids, such as, for exanple acetlc aC|d propionic acid, and the like;
salts of dibasic carboxylic acids, such as maleic acid, fumaric acid,
oxalic acid, and the |ike; and salts to tribasic carboxylic acids such

as, car boxysucm nic acid, cjtric acid nd_the |like. Further 10 FE3
2004 WD 017 161Hhe PreppmbcHypORons furber, P'@gﬁof‘”t ﬂe"WﬂEc%‘fj[}? | a(?{:ef)t abl e
sal ts t hapnRicelifcally Aerepible QEINTheRbS Beifi BRAMRErAlas paftloT Methdd oPpreldifing

present i nvention inhclude those disclosed in USP 5,870,180 to Linden et

al .; USPamliqrgicating aﬁ‘bms-acébééﬁ“@%ﬂ ambodw of the presens ipyenfipn. providegforyp -

and USP 50&3@,,&@ Uty bt &&ﬁmﬁﬁtsﬁﬂ%&ffﬁc g ALEKKHEd as

I nvention, the Agfg%gr%m né ? ceptor ago I sts herein déscribed formthe
active i ngartof m&&n&mv@n&mm@mﬁ%t Addigonal m&viﬂl@mﬂ

sui tabl e ph | | DL [ @mc ﬁ_@!i!

referred og'!ang’%’%grrl er ‘m‘ﬁr@gﬁgl si sw%ly émﬁggithe { espect to t he
i nt ended hopan of acmiethod of repulating ¢moeth , moclal tone, aell @rowth apetinag Sundtioh andr s,
syrups, etngdr , an(()jnconsi stent with conventional pharnmaceuti cal

10 Another embodiment of the present invention is to provide compounds (or

_ pharmacentically 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 disease, 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 salis of a
compound of formula (I) include, for example, pharmaceutically acceptable acid additional
salts, metal salts, ammonium salts, organic 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



to practices. A conpound of formula (1) may be prepared as fol Izo\ﬁ/sFE}\Z{]gJ,
1- H 3-isobutyl xanthine conpound is used as a starting material (see K
Wol dridge and R Sl ack, J Chem Soc. 1863 (1962)). The

1- H 3-i sobut yl xant hi ne corrpound is brominated as described for the

pr epar at i onwafo1aenyet hyl - 3-i sobut yl - 8- br onoxant hi ne (see Gédyrudthasmi . J. E.
Garst, and J.N. 15 Wells, Biochemstry, 16:3316 (1977)). Conpounds of
formula (1) are prepared by reaction of 1-H 3-isoburylxanthine with the
correspondi ng secondary anore (i.e., the R group of fornmula (1)), as

descri bedxém@mﬂdfehqspmmmnnﬂyaéccﬂmﬂedﬂ rﬂmyﬁay&cpnyaﬂraslfbﬂnsmb@cﬁdq:oam ¢Bee T.

cli ni oal T o 6 ibsesl ymaatn okl oI R RO > BL 0 et ot | on'

will 20 usp 57k, ¥8D %0 a:dﬂbd&h%t ar. eUSPratdsyeser @CKjellin e aNaaad IUSP §6i,uo0uAl |y,
by injection or by I nhal ati on. For exanpl e, corrpounds of formul a (1)
and/ or p%é’eﬂ!{ ically acceptable salts thereof can be adninistered as

they are, mefef}ﬁetﬁ%mfﬁe ?@ehpﬁeﬂaﬁr{ii@%%deﬁ@ém& M‘ﬁventlon can be

phar maceut | cal conpositions accordance Wt h the present

pr epar ed doscribech ifdrox rthe)/mivmmgechmteﬂﬂcbm typicallyo edminisfered inoamp @dmikturé Wit nul a
(1) and/qr. rmc | 25a t able.salt an a.ctlve,.

i ngredi erﬂ" %\ﬁp P g?aﬁnadghé y élccec"'f"eorfé cl:lééra'?%g "’fmeﬁ

adni ni st rlﬁtebrmk)lsmmﬂjslseleded fvmn mnqohﬁthcpin&madaﬁirm afuartmnisaatmﬁceut | ol
corrp05|t|ons arc red in unit dose formsuyitable for oral

adm ni st raRi§tncapsy 5 ol ﬁ’ﬂ’“@ » (it b e GROSESIERt Wit cROvetigpal spharmaceptical o ¢

i nventg orb,{&(moral adm ni stration, any useful pharmaceutically acceptable
carrier can be used. That is, the 30 particular pharmaceutically

accept abl e carr FRIMDPUEd RSt foRmmaD 2% Be Premaredzas ojlpwe: ol 1 Hrwomlymme 25
FEB 2004 AA%;Q %BQé@%gg#%géﬂuu Rk 8 WRBldRTed Ad W S1R! § cﬁﬂnSsHéed in

pr eparl ng e conposl t1on resent 1 nventi on us that mat eri al s
shoul d bel86B a9k ut Theal Ibmmamhme tcomponni nis t brominated rassdescribed foprthe

exanple, _liquid rqat u I on
and syrupprs%a%ﬂ'é’gog g%?lgl[aj MQ:MQQ%%&S%C as gﬁgr%&’ SO(I’E%I tol,
and f nsict Welts, Bidchemisary S16:38 161970y eCoypornds of| fymmila @) are proparsdytiyereactigh pe ol |,
oi_I S suchl_ﬁss_sesarﬁm%ll OtLI ve Ol Ii %d SOXB an_oi Ii preSﬁrvatlmh as

P (D), as described for the preparation of 1,3-dipropyl-8-pyrrolidinoxanthine (see T. Katsushima,
L. Nieves, and J.N. Wells, I Med. Chem. 33:1906-1910 (1990)).
In clinical practice, the compounds and compositions of the present invention will
20  normalty 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 amounnt of a compound of formula (T) and/or a pharmaccutically
25 accentabls aalt tharsof, a3 an active ingredient, with a pharmacentically aceeplable carrier. If
oral administration is desired, for example, preferably such pbarmaccutical compositions arc
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

n



hydr oxybenzoates, flavors such strawberry flavor and peppernint? QW%T{QQUH
|i ke. Powders, pills, capsules, and tablets can be prepared usihg ' -~
exci pients such as |actose, glucose, sucrose, and nmannitol, disintegrating
agents such as starch and sodium al gi nate, |ubricants such as nagnesium

stearate anggohfletas DI Nders such as pol yvinyl al cohol, bydrpxxaydany!
cellulose, and to gelatin, surfactants such as fatty acid esters,

pl asticizers such as glycerin, and the like. Tablets and capsul es my be
the nost useful oral unit dose forns because of the readi ness of

admi ni st hmitition. as fo thepmaterials used incisépatiog the dompgsitisne of the present jnvertiorows thatc 4
carriers _are preferall sed. The co . f c

admi ni st @eé’ﬂf"%f"gﬁ *et&?gﬁf%rp%mﬁﬁggﬁ Wnﬁaﬁgﬁ?@% tﬂigﬂ h%é}ﬁl gﬂ%algw tlhle'an
edib:ol e cg?_ﬁihghﬁaﬁheﬂs ﬁaﬂrabf&ir&iﬂishﬁml hd;uclﬂ' asgrabension enheymiresinde prepapriasingd igt 0
tabl ets. For 'the purpose of oral the eutic,adm ni.stratiqn ounds
can be i%@?p@ﬂﬂ?éﬂmﬁ?'ﬁmé%épﬁ’t“%@& %ﬁﬁ“ﬁséyw W%ﬁ@ﬁ#ﬁ%*m%g&%fém
trochgs, pﬁfr;ﬁﬁué @gcol%he%{cﬁ s SAARE B SIS, oilS Widl BSybeanvéil, reservatimsisnch agups, and

the line ese preparations shoul d preferahly contai gncﬁt | east _ 0.5% by
wei ght omydroxyhepzagted. Savory syeli srapbgrry Hayor Asd BEPGrRgte e, BORETS0. 05%
to 20 abg %%4%0 dr8 'quia?éd Scipiénid REcPROitosd Flosee hithise,
dependi ngﬁ'ﬂiﬁpo lﬁé pﬂﬁ%@? rmvsgﬁlg a‘r:rlli)“unt of the con%o_und of formula

(1) in suaad mmnjelsidisinegsating agensh sudhaas starch (And otiamyalgingts. Jybricant® spdly 8§ ned.
Tablets, pills, capsules, ,tro S i ﬁﬂ}gﬁ(&@ﬂ[ﬁ's he
fol | owi nd&@ﬁ&%a'f‘gﬂtés@ag%ﬁ?{ggr,mgﬁggpgwlcggqhgﬁilﬁg{wg i neylcel Igdlebglg, gum
t r agagantgiafif, Siefacthhts suchnas flty aeid @kpiseplasticizensisuctsassgiyoctin, a3 thealikep sEablats

di sintegrati ng agent, .such as al i c.,acld, Prj I or ang the
like; a |freapmiss may,dy §’§ meyy Hsehul, pral  wnth d9sg %?B%tigcrag%eeg? '%'tg L dant ,B{dsuch
as  col | ojaeladistPatibh.C #Br frepatingQibleis HiIRAHsAIRE,W1id pRariacenticih carsiers ace preferably
saccharin or aspartame; or flavoring agent, such as pepperm nt, nethyl

sal i cyl atwsed.or flavoring such as orange flavoring. Wen the dosage unit

formis a Cap%%oin?om of WrinlRr (1)CQBTMYe! RhinibtBred Geilly| & dxamples withrananerd of
30 formula (1), a quid carrier, such as a fatty oil].12 25 r- E3 2004 WO
01/ 16184 diGHteBDSitd BYSHblordrser. Teey saibba gaciosqddn galatinGIPsulfs OhE™ "Qe ot her

mat er i al s,Lhat comll GHrbikCorii Shér@eutic administration, the compounds can be incorporated
with excipicats and used in the form of tablets, troches, capsules, elixirs, suspensions, syrups,
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 formmula (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
colloidat silicon dioxide; a sweetening agent, such as sucrose, saccharin or aspartame; or
flavoring agent, such as peppermint, methyl 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.
12




formof the dosage unit, for exanple, as coatings. Thus, tablet$ OfER PO

can be coated with sugar, shellac, or other enteric coating agents. A
syrup may contain, in addition to the active conpounds, sucrose as a
sweet eni ng agent and preservatives, dyes, colorings and flavors. For 5

pur poses of whpfigsgr al therapeutic adm nistration, the copp@iudsdaeef fornula
(1) can be incorporated into a solution or suspension. These preparations
shoul d preferably contain at |east 0.05% of the aforesaid conpound, but
may be varied between 0.01% and 0.4% nore preferably between 0.8 % and

0.1 % of the e Bbsafdehiefims ThefuMeutimpeise atiti metcrisision nebdify thes pigisical
conpositions is such that a suitable dosaggthvm' |1 be o% nedb.g 10 | %&ct abl e
pr epar at iferasof-the desags e fog FXAMaRle, s Loptings; SThus, fapjets o Gap| B £Oiet P 5
zﬁlsl};) enziolg#a} .gghe Ok UEeS EmaR! dohiragefits & AVsytip!fly Séntsin Sial didisioh i th@ractive

I spersion according to a conventional [retgg‘g b%ﬁus'gglg a
S]lc.li ':ﬁbl ew@mmgk,i?tww%mgmmweﬁ‘ggzz d&ﬁifig&g flavags; itons
0 & colrpou gﬁu#ax' BrolitAtibd) Clid Onf €oMmoiith CIPMGARANEILS. a
steri I (ﬁ% t?f)?ﬁ';ceﬁ[e{e?'sl wa eru‘fcg‘r I nj egétniﬂon, sgil:pihne solution, fixed oils,
po: yet thyliﬁwep@it_ tyxt?its_,a sl’bﬁlﬁghy)::eudpmjoqorﬁbgsbmagnw&hol?; mﬁq@ﬁ’%wm% taht:)
sol vents; antibacterial agents, s S . ens;
ant i oxi ddF&sgp'(’g%cPfg'g agggsgﬁbqogipg d%(')'{ramsaggl[garrxr]lll%ll gél(ﬁg%llat e'?%hdeﬁﬁat'?{nbaﬁiggent s,
such as ejrbiéraBlyi tiwdet0{8% and 0.0% G6thaveight thereol | Theatmambof v pbrapaysd in and
agents for the adjustnent of tonicity, %ﬁgeaﬁfmi%g' um chl ori de or dextrose.
The par erfugh gnmpoplﬂeﬁfaﬁs&‘!‘iw&éww%’%%ﬁe P oul es, disposabl e
fsyri ngges or n%g&ahgp%mhydsagaﬁ usiig 9k@fier quch pk atiitled waerpasakls of
ormula (I) may' al so"be adm nistered by inhalation in the,form of er osol ,
fine powdslytioos a gipeesy selution reamixfuze ph Salsolutign, SYSHEREEY. of 's‘é’Pr“ﬁ‘Eol‘%Hg, t he
conpound of _the. . §§%gi \ﬁgﬂ? ita j &hﬂge%eﬂtfb RispediiigORgenn t Solutions
phar nacequiac%an%ngéagepta Ibg SO \I?cegﬁ{dbzeué(?kll&gs, or éxa | e,. ?thyl al cohol or

a_conbi nabi suspeuions ef:ihblcompaind of fermulm() camealpcingluds fig RIS GATIPYTY: f xed
hebul | zor SeiB vt Gl P o fyfeaitny Rt o HRE Bl Spdiyeuiude g
ul tr ageni glyBeiiis] bApyRoe piycelswf atherf synthetirc solveatiyrianfiacteriali agants.| pughia benzyl
nebul | zecstad o AR BrAbipe: SO, Jih 1 ror ol el AR BIBIGED Enching
ant agoni s;,gm@f; SuchGS eihgRbIintiivetdfabterie beid, buffetshmach ov avetates, itrates Ay POPSPORES Y
e R

proparation can be enclosed in ampoules, disposable syringes or multiple dose vials made of

20  glass or plastic.

Compounds of formula () may also be administered by inhalation in the form of
aerosol, finc 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 resulting 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

13



2 5 FEB 2004 W 01116134 PCT/ US00/40151 the powder conposition rzafy H{ea 2004

I nhaled with the aid of an insufflation powder inhaler device.

ef fective dose and the admi nistration schedul e vary dependi ng upon the node
of adm nistration, the age, body weight, and conditions of a patient, etc.
However, gengs@hkide conpounds of formula (1) or a phar megepsidesadrsy
acceptabl e salt thereof are admnistered in a 5 daily dose of 6 to 800 ng,
preferably from 12 to about 400 ng, and nore preferably from18 to 160 ng.
QO her features of the invention will becone apparent in the course of the
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10 EXAMPLE 1

This Example illustrates how the compounds of the invention may be incorporated in

pharmaceutical compositions.

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,}-difluoro-2,2-dichlorotrifiucrotrichlorethane, "Frigen” 11 is
trichloromonofluoromethane and "Frigea” 12 is dichlorodiflucromethane. "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 25.0mg

Lactose 190.0 mg

Gelatin 1.5mg

Tale 12.0mg

Magnesium stearate 1.5mg
350.mg
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Gelatinl.5 ng Tal c12. 0ng Magnesi um stearatel.5 ng 350. ng 14 2 3 FEE Q0K
Active Substance Ascorbyl palmtate Suppository base (I mhausen H WO
01116134 Suppositories PCTIUSOO 40751 50.0 ng 1.0 ng ad 2000.0 g Active

substance Sodi um hydroxi de Sodi um purosul phite Disodium edetate Sodium

chloride Stewodiasmamter for injection 5 Injection Sol uti onpapéiosm 0. 310
ng 0.500 ng 0.100 ng 8.500 ng ad 1.00 g EXAMPLE 2

sitories

Active Substance 50.0 mg
Ascorbyl palmitate 1.0 mg
Suppository base (Imhausen H) - ad 2000.0 mg
Injection Solution
Active substance 2.000 mg
Sodium hydroxide 0.310 mg
Sodium purosulphite 0.500 mg
Sodium chloride 8.500 mg
Sterile water for injection ad 1.00 g
S EXAMFLE 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 potcecy (K, or Ky, pM)

Compound A, Receptor A, Receptor A Receptor A, Receptor
Theophylline 8.5' (0 25% (1) 5° (h) > 100°(r)
DPSPX 0.14' () 0.79(0) 0.14° () > 100° (1)
Enprofylline 156 (h) 32° () ) 56" (h)
Formula () 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 [H] CGS 21680 from rat striatal membrancs. (Sec 1. Hide et al. Mol.
Pharmacol. 41:352-359 (1992)).

3 Inhibition of NECA-stimulated cAMP in HEL cells. (See 1. Feoktistov and 1. Biaggioni.
15 Mol. Pharmacol. 43:909-914 (1993)).
* Displacement of "H] DPCPX from membranes of HEK-293 cells transfected with human A,.
(See . Linden et al. Life Science. 62:1519-1524 (1998)). )
3, Displacement of PH] CGS 21680 from membranes of HEK-293 cells ransfected with human
Asy. (See AS. Rovena et al, Drug Dev, Res. 391243-251 (1996)).
20 ° Displacement of PH] 1,3-diethyl-8-phenylxanthine from membranes of HEK-253 cclls
transfocted with human A,,. (See A.S. Rovena et al. Drug Dev. Res. 39: 243-252 (1936)).
7, Displacement with ["H] DPCPX from membranes of CHO cells transfected with human A,.
(See K.N. Klotz, et al. N-§ Arch. Pharmacol. 357:1-8 (1998))
' Inhibition of CGS 21680-stimulated cAMP in HMC-1 cells. (Sec 1. Feoktistov, and L.
25 Biaggioni, Biochem. Pharmacol. 55:627-633 (1998)).
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This exanpl e conpares the potency and selectivity towards vari ous SafEBoHjihe
receptors of a conpound of formula (1) wherein Ris pyrrolidino to the
potency and sel ectivity of ----theophylline, DPCPX

(1, 3-di pmpyl - 8- p-snl f ophenyl aant hi ne), and enprofylline. Antagonist ply (K
or Ka. &) ¥ dineispl acenent of [3H PI A binding from rapchigdoReiEENDr anes.
(See A.S. Rovena et al. Drug Dev. Res. 39:243-252 (1996) and Ukena et al.
Febs Letters 209: 122-128 (1986)). z. Displacenent of (11] CGS 21680 from
rat striatal menbranes. (See |I. Hide et al. Mdl. Pharmacol. 41:352-359
(1992)) : *3Displabénkint oD 01 AKX fiein manttedneslof CHD célls tiafdfected with raf 8¢ ésct P.J.
Fcokt i st oxandBulkn] et.aBiMglgPlaamacol. i451M1|-111P[11;994rp.co| 43:909-914 (1993)). '

e i efag,m*qof@mr m mﬁm m&“%ﬁr@f( X ,@%&%‘%@“% Gted with
Di spl acen@?ﬁ ane HEK 293 Del|'s tnnsf éct ed

with hsmat D@mmKﬁ@MWEAmcmsm@dDmhhm AsZsee KN Koz et
(1996)). 4dIONSB. ARhRhacoaenkdd7:bP (J998). 1, 3-di et hyl - 8- phenyl xant hi ne from

. Drug Doy, At begfnfom WEIRORIRE bl ot 0) bR By ARARE o

from rrenbmaepbtmhd?inftﬁhdnghts thanathatf aof cenprbfydline) foru excample, . and (aBe 40K tNG0HDIAL Z,
at 41, NS _Arch. Phanna 3719(1998)) ", Inhibition of CGS

21690- stﬁﬁﬂf’eﬁ?‘@&ﬁg 2‘ tcells. (Scc |. Fcoktistov, and I. 25

Bi aggijgni , Bi ogieited hta.ﬁmaﬁmlpuhlﬁﬁn&ﬁhﬁﬁed (ol 8Os application Lapel Aereih bippesslyS'

(r)252 r5'> 100 SPXO 141 (r)0. r0.14'> 1004 r Enpr of
| 1inel56 Mgw‘ #57%Ful a31' 20' 0.525' (h)1 5311 15 2 5 FEB 2004 WO

01/ 16134 PCT/ US@Pirdertivh thishdigs deseritied Gt will b bbviguARMEAWS saave meyTbe améal iaf CHO
cells tr aggn?gvtaj?sd S\{zmcﬁgar{aggmﬁeéo%%ebeeeg‘]uded as a departure from the spirit and scope of the
present invention, and all such modifications as would be obvious to one of ordinary skill in the

15  art are intended to be included within the scope of the following claims.
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van Galen, et.al. Mt. Pharmacol. 45:1101-1111 (1994)). 10. Di spl adeppengpf
[ 1251] ABA from nenbranes of HEK-293 cells transfected with human A3 (sec
J. A. Auchanpach, at al. Ml . Pharmacol. 52:846-860 (1997)). 5 11.

Di spl acement of [3H ] NECA from CHO cells transfected with human A3 (see
K. N. Kl ot mal. N-S. Arch Pharmacol. 357:1-9 (1998)). As can be seen
fromthe abl e, conpounds of fornmula (1) wherein Ris pyrrolidino
have pot enci es nuch hi gher than that of enprofylline, for exanple, and are
40- to 60-fold selective conpared to A2 and Al. to All cited patents and
publicati dns r & empuindefithe foHowingdpimndat i on are herein expressly

i ncorporated by reference. This invention thus being described, it wll be
obvi ous that the sane may be varied in many ways. Such variations are not
to be regarded as a departure fromthe opirigt and scope of the present

invention, and all such nodifications wolil d be obvi ous to one of
ordinary skill in the 15 art are inug o be included within the scope
of the following clains. 16 2 5 FEB 2004 R, A conpoundIbf the
following formula: (1) or a pharna } M acceptabl e salt thereof,

wherein Ris an aliphatic or cycloaliphhtic amne group. 2. A conmpound of
claim1, wherein Ris a d to C6 al kyl %%Cﬂa)oup, G to C6 dialkyl amne
group, piperidino group, piperazino group, pyrrolidino group, pyrrolino

group, a r ' : ] [ i 3. A C ng. . of
claim1, v(\),ggr I'n :3189%1 r ?Cg%?lgosg}{% Qﬁggﬁg%egﬁ%éwuﬁ (%%Ie‘;mggartr%oosri &%EO%HPHMIC
conpri si ngranecgoppund of fornula (1) and a pharnaceutically acceptable
carrier. 5. The use of a conpound of claiml for the preparation of a
pharmaceutical conposition for antagoni zing A2B receptors. 6. The use of a

conpound of cl & Brlpdid JFfiR ERMHeRL R1s QiC1 % BBAITR SR &8lp, Cl to C6 dialkyl
amine group, piperidino group, piperazino group, pyrrolidino group, pyrmolino group, a

morpheline 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

pharmaceutically acceptable carrier.

5. The use of a compound of claim 1 for the preparation of a pharmaceutical

composition for antagonizing A2B receptors.

6. The use of a compound of claim 1 for the preparation of a pharmaceutical

composition for reating asthma,

7. The use of a compound of claim 1 for the preparation of a pharmaceutical

composition for treating diarrhea.

8. The use of a compound of claim 1 for the preparation of a pharmaceutical
composition for regulating at least one of smooth muscle tone, cell growth, blood vessel

growth, intestinal funetion, and neurosecretion.
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conposition for treating asthma, 7_ The use of a conpound of cl & tAE3 @004
the preparation of a pharmaceutical conposition for treating diarrhea. 8.
The use of a conpound of claim1 for the preparation of a pharmaceuti cal
conposition for regulating at |east one of snooth nuscle tone, cell growth,
bl ood vessel growh, intestinal function, and neurosecretion. 17 2 5 FEB
2004 9. The use of a conpound of claim1l for the preparation of a

phar maceuti cal 0§ ta 100 i Ig{gnglt gastd oi '

tract di stgr der ;rhe(i%lgé '?’it:ed %Lg@&abggé%ggr}d% cl |c%£afh€'gréf{ e%ﬁ%%éragtk?lon
of a phar pempasitiandor tregsingdsflammatotygastroasdstingl téctdisordens. s di sease,

Par ki nson' s di sease, denentia, depression, or traumatic brain injury. 11.
The use of a conpound of claiml for the preparation of a pharmaceuti cal
conposi ti qo, f OThEr @@t bNG chinbGMHBLOHaifi I€5Cthe Hreparkfibn USEE 2 OphAmaQEREAINT
of claim1l for the preparation of a pharnmaceutical conposition for
treating eorapastingefos dieating dlzhetnerishlisagsen Harkinveisstisease, démentia, eptession, or
ast hmma, i.pl clerosis, sepsis, septic shock, endotoxic shock, gram
negative gﬁ%ﬁ%&'ﬁ%‘%@“&ﬁock, henorrhagi ¢ shock, adult respiratory distress
syndronme, TNF-enhanced H V replication, TNF inhibition of AZT and DD
activity, organ_ transplant rejection, cachexia secondary to cancer, HV,
ost eopor odits, ilheewse pf tay compaynsh @braleim dsifer, thee peppuationsgfari pharmaeausicalal
meni ngi ti t: icin B treatnment, adverse effects
fromint e? %ﬁ%}&ﬁnﬁrﬁgt{ea &éﬂ%ﬁﬁg@g&gg&%f ects from CKT3 treatnent, or
adverse effects fromGW CSF treatnent. 13. The use of claim®6, wherein
sai d conpjgnd iﬁlincor orated with iqe,rt carriers into a tablet for oral
admi ni st r ati on./ngquseTRE 4,5emppund of glgm \Ihdorothe prpparatignpRfuAdrhasmaceutical

i ncor por a b | L. af; el a1k P

i nhal at i o%ﬁg?wlntlidsht &I%H%ﬁg%eﬁ%l%%f%b%‘%\%w%@{& %ﬂlglglﬂgg%grrpouna’ %{ssthm >

i ncor por amwllipke s¢lerasishsepsiacseptic shddky endutadp shdvke graar négativé siocknjoaat sheok,

hemorrhagic shock, adult respiratory distress syndrome, 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 OKT3 treatment, or adverse effects from GM- CSF
treatment.

13.  The use of claim 6, wherein said compound is incorporated with inert carriers into a
tablet for oral administration.

14.  The use of claim 6, wherein said compound is incorporated with a propellant and a

solvent for administration by inhalation of mist.

15.  The use of claim 6, wherein said compound is incorporated with a pharmaceutically

acceptable carrier for injection.

16.  The use of claim 7, wherein said compound is incorporated with inert carriers into a

tablet for oral administration.

18



16. The use of claim 7, wherein said conpound is incorporated wlth FikBeZ004
carriers into a tablet for oral admnistration. 18 25 FEB 2004 17. The use
of claim?7, wherein said conpound is incorporated with a propellant and a
solvent for administration by inhalation of mst. 18. The use of claim7,
wherein sajd c ound_is.incorporated with a pharmaceutically acceptable
carrier f(a)frﬂi nﬁg@t‘isﬁrﬁ’f C%%H@cﬁé‘é% COMpaRsHI ARCOEPOTatled i a prapetiap and a
preparat i aplh ﬁr@ﬁiﬁ{rﬂﬁfaﬁ%ib'?%hala‘ﬁg%fﬁﬁ%ﬂ on for modul ating human mast cell
function. 20. The use of a conmpound of claim1l1l for the preparation of a
pharmaceutical conposition for treating cardi ac di sease. 21. A conpound of

the foll ow f lan {. 2 CEl 3}t or har maceut i cal |y acceptabl e
s aFt ? h e(r)\elz\fogpg 1 e 3t Cﬂﬂrll )7, \%_1'61%1::1( smA cgmpoundais PncorporateciJ Wlltﬁ a ph%rmaceu 1cally
acceptable carrier for injection.

19. The use of a compound of claim 1 for the preparation of a pharmaceutical

composition for modulating human mast cell function.

20. The use of a compound of claim 1 for the preparation of a pharmaceutical

composition for treating cardiac disease.

21. A compound of the following formula:

OIA:I,:E)‘"Q an

CHCHCHy),

or a pharmaceutically acceptable salt thereof.
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