WD 2007/ 149277 PCT/ US2007/ 013849 SUBSTI TUTED
8- [ 6- AMINO 3- PYRI DYL] XANTHI NES RELATED APPLI CATI ON
WORIA/H@001] The present application clains thecT/us2007/013849
priority benefits of U S. Provisional Application No.
60/ 805,030, filed 16 June 2006, and U.S. Provisiona
Application No. 60/805,864, filed 22 June 2006, which
are expressly incorporated fully herein by reference.
TECHNI CAL FI ELD [ 0002] The present invention relates
to substituted 8-[6-am no-3-pyridyl]xanthines and
phar maceuti cal conpositions that are selective
ant agoni sts of A2B adenosine receptors (ARs). These
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reflidfic€sis. In recent vyears, the use of. theophylline as

a bronchodilator, for relief of asthma, has* been

suppl anted by drugs of other classes, e.g" selective :

TESANRIKEFEEQDC agoni sts, corticosteroids, and
entI . leukotriene antagoni sts. These co
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- antagonist (See Linden, J., et al., Cardiovascular Biology of Purines, eds. G. Bu1i1§tock
et al., 1998, pp 1-20), is useful therapeutically for the treatment of asthma. However, its

use is associated with unpleasant side effects, such as insomnia and diuresis. In recent
years, the use of theophylline as a bronchodilator, for relief of asthma, has been
supplanted by drugs of other classes, e.g,, selective’ Bz;adrenergic agonists,
. corticosteroids, and recenﬂy leukotriene antagonists. These compounds also have
“limitations. Thus, the dévelopment of a theophyllme—hke drug with reduced side effects
- is still desirable. '
[0004] It has been recognized that theophyllme and its closely related analogue '
caffeine block endogenous adenosine acting as a local modulator of adenosine receptors
in the brain and other organs at therapeutically useful doses. Adenos,me activates four

§ubtyi)es of G protein-coupled adenosine receptors (ARs), A1/Aza/A2s/As. ' Enprofylline



(below) is another exanple of a xanthine that has been
reported to bl ock A213 adenosine receptors and is

wogert/18927 HEN N s}--H ONIC N (CH2)2CH3 tecrmusain7/ol13849
asthma. It has'al so been shown by LaNoue et al (U. S.
Patent No. 6, 060,481)' that selective adenosi ne A2B
antagoni sts are useful for inproving insulin
sensitivity in a patient. [0005] It has been reported
that therapeutic concentrations of theophylline or
enprofylline block human A2B receptors, and it has
been proposed that antagonists 'selective for this
subt ype may have potential use as antiasthmatic
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reported K; value of 7 pMOand somewhat sel ective
in binding to.human A2} A l“éee Robeva, A S:., et
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paggnt. | nf| anm Res. 1999, 48, 30.1-307).. A2B ARs al so
[0665? ggeft @Zbeenn%bl'té@ %&toﬁlera%@ﬁiuc Q@ﬁéén&étﬂﬁl% eof Qhéagil)ﬁlme or
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Deot Ras . 1996, 39nan3asz) . Edptpiyllikectias al&ﬂarte&@ valdd &f 751, and is
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al., Inflamm. Res. 1999, 48, 301-307). . Az ARs also trigger Ca mobilization, and -
'partlclpate in a delayed s release from human HMC-1 mast cells. Other fundtibng
associated with the A;g AR are the control of cell growth aﬁd gene expression, (See
Neai'y, J., et al., Trends Neurosci. 1996, 19, 13-18) endotheliél-dependent "vasodilation
(See Martin, P.L., et al, J. Pharmacol. Exp. Iher 1993, 265, 248-253), and fluid
secretion from intestinal epithelia. (See Strohmeier, G.R., et al., J. Bzol Chem. 1995, .
270, 2387-2394). Adenosine acting through Ayp ARs has also.been reported to stimulate '
chloride permeability in cells expressing the cystlc ﬁbrosxs transport regulator (See
Clancy, J.P., et al., Am. J. Physzol 1999, 276, C361-CB69)

[0006] Recently Linden et al (U.S, Patent No. 6, ,545,002) have described a new

group of compounds and pharmaceutlcal compositions that are selective antagonists of

‘Azp adenosine receptors (ARs).




group of conpounds and pharmaceuti cal conpositions
that are selective antagonists of A2B adenosi ne
woeewaum7s (ARs). 2 WD 2007/ 149277 PCT/ US2007/ 848@42007/013849
[ 0007] Although adenosi ne receptor subtype-selective
probes are available for the A, A2A, and A3 ARs,
only few sel ective antagoni sts are known for the A2B
receptor. Therefore, a continuing need exists for
conpounds that are selective A2B receptor
ant agoni sts. DI SCLOSURE CF THE | NVENTI ON [ 0008] The
present invention provides substituted
8- [ 6-am no- 3- pyridyl ] xanthines or stereoi somers or

r maGgeyt i cal acceptaple salts _that act as .
(0RO 05 AtIblif pdchoBiE FireRidn Sniios-Settshi mESbep Gpayailple for the
Ap,Manandd:aARs quly fivd edeqivaranppenisiscat kaowpdst the Qg receptor.

| S .CO nd of.the present jnvention o
TRQUREC, . il TBR% Beld o, SOpBORY A et B Aftetig fs recoptor
agtagepstt i n conbi nation with a pharmaceutically

acceptabl e excipient. [0010] Additionally, the

i nvention provides a therapeutic nethod for treating a
DEGIQPURECH THEANMENFION synptomin a mamal, such as
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S, the present jnventjion provides ' a nethod of
[“;Bpglat i-h&‘eag'éf?%t@&s alsg oRFRYies rpglarna?&ﬁv@ﬁabtc‘@mpﬁghans comprising a -
cdrhyfiunf &f teCprbdeyt RbERivhioY StefidNditer 6f a pharmlabttibalR Meceptable salt
ool ou%d of- .t he .present mq\é]ﬁnt.l on %r a stereoi somer
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[00h@] di‘giditimally, teecineaitiod [lﬁrbﬁﬁbg’i&t hﬁﬁpgﬁfd ﬁ{egiogSfor treating a
: 01+C (e.q.. .allergic ini.tis -and . e
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associ ated wt iI'scherialr uston 1 njuries,
Thys B8R, Present Hnyangian afroidesi 6geied®ids of rreptaplaadisease comprising
' AehablioRly (R a8 09GNS Snb LimflhidI B
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LOOl ] The. inveption also provides the use of a_novel
sif Uﬁatoaﬂnmpﬂee én@.g., lupus), diarrheal diseases, insulin resistance,

P

* diabetes (e.g., Type I and Type 1), prevention of mast cell degranulation associated with .
ischemia/réperfdsion injuries, heart attack, inhibition of angiogenesis in 'neoplas.tic
tissugs, and ip,hibition of angiogenesis in diabetic retinopathy or hyperbaric oxygcn-
induced retinopathy. .

[0011] The invention provides a novel cdmpound of the present invention for use in
medical therapy. o . ' _ | -
[0012]_ The- inventipn_also provides the use of a novel compound of the pre‘s,entl
invention for the manufacture of a medicament for the treabneﬁt of a pathological
" condition or symptom in a mammal, which is associated with deleterious Azg receptor .

activation or activity. . -



invention for the manufacture of a nedicanment for the
treatnment of a pathological condition or synptomin a
wormmak927whi ch i s associated with del eteri ous A2BUS2007/013849
receptor activation or activity. . 3 WO 2007/149277
PCT/ US2007/ 013849 [0013] The invention al so includes
a nethod conprising contacting a conpound of the
present invention, optionally having a radioactive
i sotope (radionuclide), such as, for exanple,
tritium radioactive iodine (e.g., 12-51 for binding
assays or 1231 for Spectral |Imaging) and the |ike,
with target A2B adenosi ne receptor sites conprising
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usefu or the treatnent diseases or conditions

the extept;of disglagrment oF heradipligaad apdior biading of the@erRfat i on or

-activity. [0015] In an aspect of the invention, there
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[0014Y OAppli¢chnt Nheye - QiscO¥dde®N th@t Qhe substituted  8-[6-amino-3-

‘pyridyl]xanthines shown below can be useful for the treatment diseases or conditions

associated with deleterious Asp receptor activation or activity.

[0015] In an aspect of the invention, there is provided a compound selected from:
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00 aOHN_N~NH "-.t~f N, NONHN/\ ONON
_F NN/ NHOF O -HO 49 50 OO ~N'N> CN ~-NH O N

W6 20FA4924D 51 or a stereoi somer or phar maceut PCaUSY007/013849
acceptable salt thereof. [00161 In another aspect of
the invention, there is provided a pharnaceutica
conposition conprising: (a) a therapeutically
ef fective anmount of a conmpound descri bed above; and
(b) a pharmaceutically acceptabl e exci pient. 8 WO
2007/ 149277 PCT/ US2007/013849 [0017] In another
aspect of the invention, there is provided. a
therapeutic nmethod for preventing or treating a
pat hol ogi cal condition synptomin a mammal, wherein
t he ctibit%iof adeggﬁfi% A2BN ecBpt oHs is |an|cated
and a |§n1o ction i's
admi ni stg rH nannal a thgka
effectFVeNa unt 8f Oconpound©of %t hé' pres 0
i nventi on. 0018] anot her aspec#\ﬁf the i ntion,
there is pr V|ded thod of treatihg a di :
conprising ad@i nistering a therapeuticallwd4effective
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or a stereoisomer or pharmaceutically acceptable salt thereof. ,
. [0016] . In another aspect of .the invention, there is provideci a pharmaceutical

composition comprising: (a) a therapeutically effective amount ofa compound described

above; and (b) a pharmaceutically acceptable ex01p1ent



conmpound of the present invention or a stereoi sonmer or
phar maceutically acceptable salt thereof, wherein the
wdizewag®e77s sel ected from asthma, allergies, aPCEUIRMDT7/013849
di seases (e.g., allergic rhinitis and sinusitis),
aut oi nmune di seases (e.g., lupus), diarrheal diseases,
insulin resistance, diabetes, prevention of mast cel
degranul ati on associated with ischem alreperfusion
injuries, heart attack, inhibition of angi ogenesis in
neopl astic tissues, and inhibition of angiogenesis in
di abetic retinopathy or hyperbaric oxygen- induced
retinopathy [0019] In another aspect of the
[ nyent there | rovi ded the co mpa nd of the,
047 Sorfe PR UiSh ETRSH he RYBRIGR et BAroRTer 2 hyreppyis ppthod for
préventmpodh &Batﬁ@pﬁﬁdtholbbeﬂecdnﬂxti&h(btlsgiﬁniito&h it @ n@dmmal, wherein the
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comprinmg . a dn[lﬁfsfkh]lglm tte wndmidt o abetapaitically cifs@bet anount of a

co& &gﬁuﬂﬁ%ﬁent i nventi on whet her
arac er|g as pré?%rred or not characterized as

[Wﬂr&lf erhledlqﬂwy agect of iihieriedentioh hithareyis podvided aspdeid dfitreating a
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coppened P%@e presey menﬁen prsa stexsoigninzeer harmarsutifally adieptabie salt
the?rgd)ii Iwheferﬂn ttﬁbed@éage id gb?ec'té& ﬁ‘%oésﬁmﬁd %CI%EGSt Qﬁergxc diseases (e.g.,

COﬁ'pOUﬂ s of present | nventi on exl s

allergig MS&%%@IW wommwsaseaaﬁ@g wns), oierrhenk diseases,

msdlliﬁ| bR EGnS, T fibbetdsh fbr&ﬁéﬁﬁ@n Qff A bEY MREaRMatidd @ssociated with
. m%@ nerlc .isonmers are represented as the structures

) s eart pgtiacky ifipn pof apgiogenesis iny nepplpstic

tishhell aﬁd NJHimeR oR2nHogddesis i Idabetidhefi@ipathy, orRhype¥aric Yoxygen-

nd Z are s defined herein. 9 WO 2007/ 149277 ‘
013849 100231 By naming or referring to

(001} c ohpmmhhr dspect ©f alag irventiidn, itherel Ad prosided dhé @bmpbind of the

f ication that its

pr%%%ﬁ%é%%ﬁgfoglﬂ? g%ggri‘ih ngI so intended. [00241 The

(0020 ns. In mﬂwdegpect' fhore ie pravided'a usesifielvompbdyndaefithe hyention, for

tht hsBuBEGre 6T8dnedicament useful for the treatment of a disease in a mammal.
[0021]‘ It is understood that any aspect or feature of the present invention whether

in

chamcteﬁzed as preferred or not characterized as preferred may be combined with any
other aspect or feature of the invention, whether such other feature is characterized as
preferred or not characterized as preferred.. )

[0022] As is recbgnized by one of ordinary skill in the art, the imidazole ring of thie
compounds of the present invention may exist in tautomeric forms or as tautomers, and
thus are also included within the scope of the invention. The tautomeric: isomers are
represented as the structures (Ia) and (Ib):
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1 / . 4 .
RS N N N
)\ X—2Z AL L >z
. E o” N N
R2 R2 R .

(1a) . : (Ib)
wherem R, R!, R% X, and Z are as defined herein.



illustratively and are not intended to limt the
present invention. [0025] The indefinite articles "a"

wand7as77mean "at | east one" or "one or nore" PCMUSZO07/013849
used in this application, including the clains, unless
specifically indicated otherwi se. [00261 It will be
appreci ated by those skilled in the art that conpounds
of the invention having a chiral center may exist in
and be isolated in optically active, and racemc
forms. Sonme conpounds may exhi bit polynmorphism It is
to be understood that the present invention
enconpasses any racem c, optically-active,

hi t ereoi soneric f.o tur
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%%Hﬁ peutlc activity u3|ng the standard tests

escri bed herein or using other simlar tests which.
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TaESPRRSPE- SomesgemposndsTan Rrbibif polymerphisme It véa%bmnderstood that

theOptedeat iREHHBR, erdBehphdsBRinRNGcédil, NpEBILY-4c8028hol orphlc or
. "Treating' or "treatnent" (t)vers the treatnment o .
S QISP N e TR Of & RRPARAF RELRS inyepyion, which possess -

thp rue&ﬁihf)tdpgrtiebl @estirtbed hered; dt Bclﬁg WBIIOW inn&e iaft Bow to prepare
arti uI ar such_ nmanma

o BRI cissre o FRE: it Shamtlbe oy FoEAASE B8 Jasemip oo by
rednyatghxzsmda &shhiques) Byl $ynthebiy frorhi dptichliygadtive starting materials, by

t t t t  d |
P RBRAE BBy cinORFE iyl US| SRTE Db sy
hcm" td fetemhise teeapsttid a:tmty ruhmg titestandact tests dipsrribed hérsin or using
o AT e ARG s PLATIR G e df sease stal e
€

usi ng. cessa on o di sease state and/ or
Iﬂioﬁ’él ef f\@emsal ﬂﬁdamlmtgzoad:rs waim bllqmie@ miahyenadsrébi @ fipicily under
mgélcaﬁ c%yen&t § Murdns &nd| 'd%ﬁ@ﬁtﬁza imald)e SSEMhpidi%f Qﬂz{r&nglg include
di sconfort wherei n suc amel 1 or &t i on y' or
&lmaéamnpeﬂuw 'aqmﬂp%@mmn&u ®lagean( e g. ; cause

[oozgNs m‘?fdaﬁﬁ‘g” RX PHASEARD, cBVdrs Jthe [&%9&1? of a dlsease-state in a
rerer-

Ph cal ly acceptabl g salts” :
gl g FeRedse t(‘ﬂé’fﬁ‘ieg&g%@& diseesrrsn fiaw mwesﬁn a pfpgnmal, in
papadsuem meﬂﬁmmﬂanmwmjpﬂedlepbsb& toTEHel dighascCitste Bt hiwﬁc& yet been
dlagnosec? as l:1l'avmg 1t; 2(99 ]bé}t%%gnie ?llgla{sg-ssgagqygqla%segtlng it development (c) ‘

rehevmg the ‘disease-state, e.g., causmg regression of the dlsease state until a desued

.endpomt is reached and/or (d) ehmmatmg the disease-state, e.g., causing cessation of
* the d1sease state and/or its effects. Treating also includes the amelioration of a symptom
of a disease (e.g., lessen the pain or discomfort), wherein such. amehoratxon may or may
not be directly affecting the disease (e.g., cause, transmission, expression, etc.).

[0029]° "Pharmaceutically acceptable salts" refer to derivatives of the disclosed

compounds wherein the parent compound is modified by making acid o base salts

10



t hereof. Exanpl es of pharmaceutically acceptable salts
i nclude, but are not Iimted to, mneral or organic
weaeia/igg7t s of basic residues such as am nes; aCkaiS20001013849
organic salts of acidic residues such as carboxylic
acids; and the like. The pharmaceutically acceptable
salts include the conventional non-toxic salts or the
guat ernary ammoni um salts of the parent conpound
fornmed, for exanple, from non-toxic inorganic or
organi ¢ acids. For exanple, such conventiona
non-toxic salts include, but are not limted to, those
deri ved frominorgani c and organi c aci ds sel ected
from1, 2-ethanedi sul fonic, 2-acetoxybenzoic,
therepf; dE@w@?mmamn@auymept@h aaltsandlinde, but are not limited to,
mPRRE P 6dhicORICsatd SR BNIE resﬁu??gtﬁzﬂr% “:amﬁne%,agﬂzﬂn %)18 ?]rlggmc salts of

citric, edetic, ethane d oni c ane su

acidifrigsidues gichsiraponriccacidsy hud e like. GThetpbtreacentically acceptable
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CoRp S °Ene<h;fa¥ EamPiD iR PeD-trde inafasniccor orpanie paids. For

exafiple) b&dh%oﬁvedti%ﬂil)ﬂon&blhf: QAkCincI¥BE, Duf are TRt lifited B8 Wdsk Qerived
met hanesul f nic, .§Sy| ic,. nitric, oxalic, panvic,

'fr?fgﬁ’f?fgﬂ’éﬁf’% orﬁﬁléiﬁic;? gé'ql?céed gﬂ‘aslp ﬁoqtlpa@edlsulfomc 2—acetoxybenzoxc,.

2- pmrygaaltmemmnicp acdﬁbopdsfaﬁlbib, bsﬂ]e?@sm}ms, %?fi"' Chicarbonic,
acet.] c, UCCI urrt.amdc, ~Su ilic, su]furic
a(\)n Ny ot {“ct g e::ulaﬂe?n gmi’]tg?‘ﬂ%n gbamg Shitenic.[ Bumas, Blwoheptonic,

glpdomiaracglutanta| | glyackie pt glbbcﬁl;&ﬁdahmc,of hbhﬁxe@bxeﬁﬁd}t hydrabamic,
h}Jdﬁ}{)?&Hco ﬂ?'ﬁrgghlpgc 1@&3 ad a f : or:%e c, %ygp S %19105;5, isethionic,

mpound t cordtdins a
la@t@nmm@ﬁ‘alla‘@melmc metlémdsahc(semmdalhd ynethamehuﬂ)aid; Rapsylic,

mﬁﬁn BEarfer € Qﬁ&g an! ﬁe&ﬁé \M%P%J&?acegé eganh%%) a?acfuromc

forns of t ese co
prepiopiRe saligyplico FtepEe.esubagssicopuccinid, csulfamwatselfandm ismlfamic, tannic,
taﬂé,gf;\ah&towng@m,mcor in a mxture of the two;
ogi(ﬂerai_hg non- aqueous nedia |ike ether, ethyl
10930 ot &€ ptvmpRaeutically cseripkle | salfs ofzghet gresenti ivwention can be
sypthesiesd e'ﬂbm khéb&reﬁf c&ﬁb&ﬁﬂ' thab RbhRiid' £ Otk hdic m01ety by

Dhar i cal Sci ences 18t h ed Mack

COBV‘B}UPg

BALly-pch §3tcan be prappsed by goacting the
freghi a@ﬂo&ubseoformhlof hthe@ bohiiapidd RGN BOStGIEEmBYYic amount of the

ap?;?ofgflﬁ%%a%e of ailg V&]a(tﬁITgel%a géﬁ?gca%(#}l/ erd elgt | Ve ag%l%%e two,

es an anbuh
generalnt mon-atieats | medih f ke | efierMeeiyl ashitard, sétﬁmmi, adopRPaddl, or
t tr ndication |i her
b} erapeag‘?llli': F%/@eff]ggt:sl \%] arroﬁint féﬁ S ﬁé’ln d&d g‘l”f"’"gm”s
’wmemutleqﬂ Saigrees BB adt kacﬂubd:-dnpg) \Ceaispacy,aEaseeh, tHAgt 1990, p
on. The
1448, 85 higcbkwe of‘ 'thofl &erd y}qmg)?%(#rél?g Pg E%I%ﬁléé

combi nati on of oun a synergistic ° :
i naﬁe&?euw% ggychva@%fs dndludey an ouehafiapdompobyd of the

pr@&ﬁﬂm&ﬂﬁxoﬁ&hzﬁhﬁ&ffeoﬁdé( whbi % HRisRE 8 hlond St cogz%u;ﬂxoé B treat an

f f -th ds wh
mgia?ﬂorﬂ eaeq:x.n "f ecehg«?qﬂgﬁgfg%gg&,ngagg\gmlt" also 1enrc]:ludes an amount of

the combination of compounds claimed that is effectlve to treat the desired indication.

pb s

The combination of compounds is preferably a synerglstlc combination. Synergy, as
described, for example, by Chou and Talalay, Adv: Enzyme Regul. 1984, 22:27-55,
occurs when the efféect of the compounds when administered in combination is greater -

than the additive effect of the compounds when administered alone as a single agent. In
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than the additive effect of the conpounds when

adm ni stered alone as a single agent. In . 11 WD
waQehige277 PCT/ US2007/ 013849 general, a syneCcgiuskioc/013849

effect is nost clearly denonstrated at sub-optinma

concentrations of the conpounds. Synergy can be in

terns of |lower cytotoxicity, increased effect, or

some ot her beneficial effect of the conbination

conpared with the individual conponents. [0032]

Specific and preferred values listed for radicals,

substituents, and ranges, are for illustration only;

they do not exclude other defined val ues or other

val ues within defined ranges for the radicals and
gengils SYRFEEIBHC e@ﬂ\nsresﬁs«leqrbwwme BnPoptisal poncgptrations
of MeCstRiPouhdy/ € R B eP¥ytbldRi tﬁ@l@ﬁsed effect, or

%U%? 05/ 0065341, & BhcPyblRITY,

described in the contents of ch
somg¢ eotherc depeficiale gtfert ef {heyconghinasionn sempared awith ﬂ#@ individual
coﬁ_&n@gnds of the present invention can also be '
repared the net hods described in P.. J. Scamell s,
[0 ]al SPeS‘ foud prefasd vadyes lﬁwdztfo;zvaﬂzcatswémmes&&cﬁﬂém& are

forlxlﬁ;tlédtﬁ)ﬁklﬁﬂy,: ube alo Lﬁoﬁl‘ékéludéeﬁ oy hé‘ﬁﬁkg Wlﬁé@tOIS%hﬁr values within
chl oroni cotinoyl chloride in pyridine a 0
deg?%\f?’é%eslf?\‘ ¢ EWsBlRad systitsrul a (5a). The resul ting

am de (5a) is cyclized. by refluxing in an aqueous

' [ hydr oxi de solution to provide the conpound A
SYé&%?%gﬁonicotinoyl chloride is prepared by refluxing

[0633hy dr'Dhey eomspdunds of alsd present tiventigh cat fbeqprepiged by e Bivkhods

de%szui] GnC %6’5%%6%§4 k@x}gmcf‘ en%eﬁgt,%ﬁ@lﬁlsﬁgeﬂgoxéOmkgoﬁéLm by

nd can rom
1W$WEW®e to provide conpounds " of Formula Al.

[0@ O uﬂ@cdﬁl}ﬁ)ﬁncﬂ of tRaFesalle meﬁﬁmﬁédntalljstoﬁ%sﬁo Epaliéd lﬂ; th; ﬁ%thods

|napressuretuetoﬂg|ve co f Formul
dogribga In BohSsamesilofer afof. it Ghemaior DORLTLE E1933r doamino-

1,5 8BubsBakdd Watihise iate‘amnﬁf -8Rl otichih oY1 EnTRIAB 9 Piidine at 5°C to
where R4 is -C(O 12 WD 2007/149277

Prpxids Hi) 6orPRPRSR 45 chs%é} SaRpAbhe taquitiogimprde (590 cayslized by

refluxing +in:anClaqueous sodium hydroxide solution to provide the compound A.
6-Chloronicotinoyl chloride is prepared by refluxing 6-hydroxynicotinic acid in thionyl
chloride using DMF as the catalyst as shown in Reaction Scheme 1.

[0035] Compound A can be allcylatéd" with alkyl bromide or iodidé to provide
compounds of Formula A'. Compounds A or A react with substituted amine at 150-
160°C in a pressure tube to give compounds of Formula B or BL Compounds of -

Formula B' where R* is hydroden can react with acyl chloride to afford compounds
_ where R* is -C(O)RS (C).
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HONC N la (2a) pyridine RNNOOON R R
CH2C12 ON NH2 | C1 4 NH2 R2 NO Na2S20 O N NH2 H20,
wO202/ 127N NH2 (Sa) R2 R2 (3a) (4a) O O AS 2RCNwSR0R013849
NHN. 4 R NR5 ONNN150-160 Cp NN N Rq R2 R2
AB K2C3 DW' R or RBr R;Re RR-NHNR R-R5
N N ONNNI150-160C NNNRZR2BI A 00O

R3fi,Cl N--R3 DM/ CH2C12, pyridine ONNN R4 R2 IC
where R5 is hydrogen C

[0036] REACTION SCHEME 1

QS S0ClL, Q
N\ /~OH —=
HO N cl

(1a)

H 0
'dine RL
N2 NH; N\ g
R’

(52)

o]

1
X e JI““Z
o R2 NHy T s H,0, 95 °C ,

3a) (4a)

(o] RS
( R HN:
_ 2NNaOH  RSy” NN = ‘R4
P Wan W .
N

CH,Cl,

(o N 150-160 °C
w2 -
A
K,CO;,
DMF
Rl or RBr
. (o] R . HN:RS . Q ;R .

RL N — HN, RY N =\ . RS
N 4 N :
J:U\/“:N’)_<\j>' €l — = )\J]:h{ \ /N "
0" N N 150-160°C A N

Rz . R Bl
Al
Y
RI 1 W )\\Rs
. DMF/CH,Cl,, pyridine 0 N
IC where RS is hydrogen

[0037]

The following abbreviations have been used herein:

[#[]ABA ["Z[]NS-(4-aminobenzyl)-adenosine
121.ABOPX 121-3- (4—ammo-3-1odobenzyl) 8—oxyacetate-l-propyl—
. xanthine
AR . adenosine receptor -
. CGS 21680 2-{4-[(2-carboxyethyl)phenyl]ethyl-aminc}-SN-N-
' . ethylcarbamoy.rl a&enosine . .
. CPX 8-cyclopentyl-1,3-dipropylxanthine
" DMEM Dulbecco modified éagle medium
DMF N,N-dimethylformaride
DMSO " -

dimethylsulfoxide

13



[0037] The follow ng abbreviations have been used

herein: [1251] ABA [ 1251 ] N6-(4-am il obenzyl)-adenosi ne
WO 2807/1A8DPX PCT/US2007/013849

1251 - 3- (4- ami no- 3-i odobenzyl ) - 8- oxyacet at e- | - propyl -

xant hi ne AR adenosi ne receptor CGS 21680

2-[4-[(2-carboxyet hyl ) phenyl ] et hyl -am no] - 5N- N-

et hyl car banoyl adenosine CPX

8-cycl opentyl -1, 3-di propyl xant hi ne  DVEM Dul becco

nodi fi ed eagle medium DMF N, N-di net hyl f or mam de .

.DMSO ' di net hyl sul f oxi de 13 WD 2007/ 149277

PCT/ US2007/ 013849 EDTA et hyl enedi ani net et raacet ate

HEK ce human enbryoni ¢ kidney cells 1C,
equi I i%b%@m i nhi bi FF%%“E‘%?@P&FR‘W%
- ( N- HEEYdetlar banogluhasl efesohR kidkehlelfR
IV6 phﬁnyl i sopropyl adﬁgﬁy ne. TEA triethylam ne TLC

Thin |ayer chronmat SYFAPPRR #ibisiengenstant

4- (2- [IREQ# no- 2- {fs'W}thﬂc&rba&oﬁmadehbﬁ@I o {2 3- a)
{1, 3, S)Qt i,azi n-5-yl gg@eﬂ?et enol [0038] The
corrpoun(}rs of the pfe ey Qfﬂﬂy&qe’é“éﬁlebe formul at ed
as pharBaceut i cal tlﬁ)ab]imﬂﬁinbl ons and adm nistered to a
manmal g host, a |ent in, a variety

of forrrs adapt ed to Syecfﬁ 8}?? .
adni ni ZM 241385, e. ¢-(2- [74amahd-y-{aﬁy1}pnnam&ﬁéab{z;3- by

i ntravenous, intra qéé}q K at.ion or
subcut aneous rout egyﬁ i n9 P?fh{glg‘g’tefl%lal
1003 osThe epmparnds of the brose mwnti@emnnmfomula'ﬂae aSp]na&ﬂﬁ@uncal ,

. R&TBC th
cogigldilflgﬁsaﬁﬁd ﬁ&rgféstfrtg@ tt%/r\lal iifllzlgmaﬁan WFEP 3{181 a£q hun?a% patient in a

il Sgeff’ﬁﬂ? Fdapac ‘PO@@Q]"h%Esmufqﬁ@f m@eﬁmmnmlly or

pafm;erzhgf s:ysm&mdﬁahsl YnteaisBh1st Q&Iﬁgal fnhSation Qf %}ﬂcﬁtane&ug routes.
inagion Wt hlsa harmaceut i cal | FX accep

Exgm BRgrmageytica) opitigns arg;dis¢lased iy "Remmgton The Science and
Prachce of Pharmacy" ‘A. Gennaro, ed., 20th edition, Lippincott, Wllhams & Wilkins,

Philadelphia, PA.

[0039] Thus, the present compounds may be systemically administered, e.g., orally,
in combination with a pharmaceutically acceptable excipient such as an inert diluent or
an assimilable edible carrier. They“may be enclosed in hard or soft shell gelatin
capsules, may be compressed into tablets or nidy be incori:orated directly with the food
of the patient's diét. For oral therapeutic adminjstration, the active compound may be

- combined with one or more excipients and used in the form of ingestible tablets, buccal
' '4tab1ets troches, capsules, ehx1rs suspensmns syrups, wafers, and the like. Such
.composmons and preparations should contam at least 0.1% of actlve compound. The
percentage of the compositions and preparauons may, of course, be varied' and may -
conveniently be between about 2 to about 60% of the weight of a given unit dosage form.
The amount of active compound in such therapeutically useful compositic.ms‘ is such that
an effective dosage level will be obtained.

[0040] The tablets, troches pills, capsules and the like may also contain the
following: binders such as gum tragacanth, acacia, corn starch or gelatm, excipients
‘siich as dicalcium phosphate; a disintegrating agent such as corn starch, potato starch,

alginic acid and the like; a lubricant such as magnesium stearate; and a sweetening agent
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an assim |l able edible carrier. They may be encl osed in
hard or soft shell gelatin capsules, may be
woaopriessed into tablets or may be incorporat eBCT/US2007/013849
directly with the food of the patient's diet. For
oral therapeutic admnistration, the active conpound
may be conbined with one or nore excipients and used
in the formof ingestible tablets, buccal tablets,
troches, capsules; elixirs, suspensions, syrups,
wafers, and '"the |ike. Such conpositions and
preparations should contain at.least 0.1% of active
compound. The percentage of the 'conpositions and

suclP4LRBFAL, PitosdBMctoN oCAPAH e Qﬁa Ylﬁ{'érﬁié'ag@ﬁldsumﬁs peppermint,
convenlently be between about gl 0% of th

oil ofeyigtretsen 87 ghepanfilanarine devatfe aéd&ﬁm a?&r orm is a
caps%ﬂé iMBaf SFRAHNE ddRitHGH ke BeUhé aBdVeltypts afliduid camer such

onposjtions 1s such that an effectlve dosage | eve
 as ayqzplable Qbei Rekyethyistm glyoqln oV gy gtieer mat ay hp |PF'=§"=“‘ as
f ,fdtltss)m@wﬁegxﬁ&ilfﬁ e r?ﬁ?ﬁcafﬂf&ﬁn @9 mmeamldth et dosage form. For

. follow ng:. binders, such as t.ragacant caci a
instengerABlelsy DS F CHRPIES PR B8 AORISH APHEL SR i irairs SH A ot sogay and
the mikes phayrap ol elikis miyogpnedin g atjed bompmindasuarmemrsﬁ'twmsh asa
sv Bty ol SoRpa i At Bl S Syl A
as chérr\Or zwye msuzr? TOPERIrKS26D ﬁa@dr% HSed sumpaerslgm ol alosage
forth'sH %h@ e gmécg&?caﬁ{z %P&B%eam Bbstantlds \%ﬁlt&gﬁ W ERamounts

such-as W nt ergree erry
emplpyedo rlpmgdm;ty, the agtitterdmpppectmayibe insorpossad o ﬂﬁﬁmdsrelﬁase
pre; %ndhéw&%y contain, in addltlon to materiral s of

he above type, a Iqu|d carrier, such _ as a vegetableé:

[0041}] ofhe sﬁwetq?mp@md giyE oplsovdie sdminstered fdairavenopsly or
m t&%aﬂy 85 9hHisioS or ﬁga;ubﬁg Solfliond Of @lehRGivd sempoudil by its salts

physi cal formof the solid unit dosa e fo

r
cary fr?snrm@i iny Wi eBtoRsY nixe with 3orppies o sggetons can
alsd\bd Bregﬁeatiil @lyc%ls ligaidepdipthydénesdlgails, axﬁ]ﬁ:ctnh hﬁdlmjkares/khereof

ontai.n the acgtive,co
andiiB S ordtct Bttt B Sl B el B STR P iens pontain o
: premmwyiepmawewﬂmmmeﬁ)ergaaismes a dye and
[003#,1]58/l sucgc eu C Keidey forms xﬁmgl%um t%%uon orC sﬁ)ﬁ' can

use |n preparing an osage
inchide utedldmupbumma pn@bpwlmpmm powgets comprising the active
ingredikh ha:Jtr%] Xdzgﬁ’&[ f0 e ex'teQnL#Dgﬁna {wﬁaﬁcﬁfﬁfl S48 injdble or

addi ti ctive conpo ncorporated into

infasilde mlnmsmldms@wnpr@gamdbﬂ e@ﬁ@sahtfdde\'ﬁpewes Iy gbeapps, thie

ultihi}fe HobdehCrrRARRNIE vEBMeALS Pule aﬁ&“ﬁt&ﬁﬁ t@&d the conditions of -
|ntravenously or _intrap erltoneallé‘;/lE |nfu3|on

or
mappfaelure apf siomegt i SR ligpid pAsTisEcPY Y P agolyepg or liquid
dispatkiba mé‘cﬁﬁnb&m?frﬁﬁl%r g6k bXanVHM, SWvates) FEthaQ\Bm A Yolyok fdr \bixinhiple,
glycergP nptrglg()}lgnesglrycﬁchqmd po?lye%lgl?ene gciggols(,: aand the like), vegetable 01ls .

nontoxic glyceryl esters and suitable mixtures- thereof. The proper fluidity can be

maintained, for- example, by the formation of liposomes, by the maintenance of the
required partic.le size in the case of dispersions‘ or by the use of surfactants. The -
. preveﬁtiog of the action of m.i‘éroorganisms can be brought about by various antibacterial
_ and antifungal agents, for example, parabens, chlorobutanol, phenol, sorbic acid, .

thimerosal, and the like. In many cases, it will be preferable to include isotonic agents,
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al so be prepared in glycerol, liquid polyethylene

glycols, triacetin, and m xtures thereof and in oils.
wonderi4g7di nary conditi ons of storage and use, PCHAES2007/013849

preparations contain a preservative to prevent the

growt h of m croorgani sns. [0042] The pharnmaceutica

dosage forns suitable for injection or infusion can

i nclude sterile agueous solutions. or dispersions or

sterile powders conprising the active ingredient

whi ch are adapted for the extenporaneous preparation

of sterile injectable or infusible solutions or

di spersions, optionally encapsulated in |liposones. In

all cases, the te sage fo ul d b
for apapfe, sugars, |b8ff8‘i‘id’r§5§!}¥"e&3 lifﬂ ‘E‘g piigh of e injectable
compﬁqiﬁ(lmst @hﬂaeandugit(liiba@teby ﬂleTxlhya ihi thel lcdmpéuiﬂidne rof(ngI(xjts delaying
vehi c can sol vent or |i qui i spersi on nedi um
abYOKRISTY gcfrﬁéam? r AR} Ronosfgaraty m‘ﬂ%ﬂ% a pol yol
[0((4Bbr eSmﬁaI@pctalgb yolaticis, ar@pﬁpydee be ugioypb@dunglﬂhe]adtlde compound

eth ene ols, and.t like),, ve e
e SGul iy e Bupediteed Shyens St priets of s olBer Biredients
entnetatedf abth,easpreqmmd ffbloveed py dier thrﬂlwioﬁI dinnihel ,casef Off sterile
f or.mat i,on_of

b h
pof ABRTR e resniipn ¥ ont Pl LRERERS) 08 riroFt methogs of
pregiaradion per wicows dogringynd the fiesze. drpmgmwharqueen thichliddd a powder of
%5&%% a&eﬁt pkgea Cédd%ngf g%)u%([l Oﬂéxgﬁﬁﬁhts gi% dﬁ%@r}n lEl?e previously

rlous ant | bacte
steaiin-fi ﬂﬁ@&?mnﬂgents for. exanple, parabens,

[00?“] 0 r Oﬁgii ﬁ?ﬁh} adh@ihsiors thol 'pFes@:ft' &ympoun&sh gg b3 Sdﬂ)hedaﬂflpure

n many cases,.it wl -prefera

°‘i'“i‘rd|eua‘@h‘ins‘6‘% ﬁ‘iec}“?é‘&@n tI§°W‘3Vf5 1‘6/\1'51‘% 69‘#‘1“-‘?9‘%7‘3‘35“‘3"16 t° administer
thmd SRR &5 Q&ﬁmmds QF fcﬁifmuﬁbﬁs 1S b AbiBatiddULited erffatologically
gg¥n1chlor roIon soaptlon of the

acf G @By v ﬁ'ﬂlfé"’telaogﬁ CaA B%%%br ought about by the

[001? | NUkéTal @?lﬁ) CSicrfidre lnﬁclﬁﬁT Ayl sdivided)soli@s such asdtalc clay,
absor ption I exanp .alu um.onopst ate an .

SR e SR Pl 859 387 LR 0/ o Biters nclude

wasere pelcatlhyor i glgerip mraWat‘@—ald@hol@yddl eblendsp adn dhichn theh @resent

coﬁnzngﬁcise&n (ﬁ&%lvteﬁe QIQQJ Otp (5 cc!ﬁ%‘e f'o'ﬁéf (gétbo\gal;;b %tg the gid of

of 't gredlen
nonetgxic sarfactinss. | Adjmstary Slith asdragetnees dridzalditional dntinfi¢rebial agents

caﬁaﬁee Ilec? ttgr éuﬁgfep %@%ﬂ' efrt%rs h{}ﬁep P8 él 09 frﬁsuétant ]llqmd

sterl e |nJe e sol ons re erred net
cogpepitipeg Pah bardeplwcfmm ahsqibeet pavs, md tor igwregndteybandages and

otﬁ&‘apé&hiﬂg.@&! sp¥iYed Bnts i Lhr ANt S s ungb@p@&t de¥ésol sprayers.
red I n

redient plus any.additional ‘desi redi ent
1015‘? s enil“hﬁ°he%effe8"ﬁh ay Pty polsmsrs, [Faitst 3qidse faly asi) salts arkesters,
, fa{tﬁ@l@éﬂlolg(lhodlﬁ&l Géilukitéi‘fbﬂm‘bﬁffféﬂhﬂﬁerat hﬁteﬁa@s;aﬂtalso be employed .
O nas. na a ur orm
iR B Ry e e P Pl o bt sPpop gt he tike, o
apglBsdtioa ldluectl}oto abinskin of the user.

[0047] Examples of useful dermatolog1cal composmons which can be used to dehver

the compounds of the present invention to the skin are known to the art; for example, see
Jacquet et:a'{.-(U.S. Pat. No. 4,608,392),. Geria (U.S. Pat. No. 4,992,478), Smith et al.
(U.S. Pat. No. 4,559,157) and Wortzman (U.S. Pat. No. 4,820,508). Useful dosages of
the compounds of the present invention can-be determined by comparing their in vitro

activity, and in vivo activity in animdl models. Methods for the extrapolation of effective

16



themto the skin as conpositions or fornulations, in
conbination with a dernmatol ogically acceptable
woaoo7ites277whi ch may be a solid or a liquid. [0045jUS2007/013849
Useful solid carriers include. finely divided solids
such as talc, clay, mcrocrystalline. cellulose,
silica, alumna and the like.' Useful liquid carriers
i nclude water, alcohols or glycols or
wat er - al cohol / gl ycol bl ends, in which the present
conmpounds can be dissolved or dispersed at effective
| evels, optionally with the aid of non-toxic
surfactants. Adjuvants such as fragrances and

ditional antijm crobial agents can be added to’
0B 1 T84 s PiruS o SR mangpepcouTdo h ers £ e, s
IJSIHnrNb'QEm¢Mﬁ9t|ons can be applied from absorbent

S, nat.e bandages and _ ot her dressings -
0882 B3R e FinG bl Pl gpeios A Fhprreph BVBRLDR in o
liguet mtosstpﬂf;l?t&ﬂSas a E(ﬂﬁﬂ,{?}vﬂr bé ﬁ‘@%@i)%lbt&ﬁqm-%s vﬁ%@ﬁﬁlﬁfﬂ) Gbout

AL TS ) a a s and esters
0. ‘? ?{’t vy al gh%o?nchM%gﬁngée %?ltﬂc &P%atflml &¢rh as a gel or a-
pomidaewill beéa) ebiud D4 -Swits ahd (b) Abowos-0peds. Wi t h | i qui d

t | t tg, .
""2‘?21{3'5 te Aob' RLESRMARA G BE IR 5ol St Rerains Wetpoppeauired
Ol‘skqeﬁndfeatrﬁ@t il vary, ndt 00l AitlEtha pattieslan tompadndl or salt selected but
- alsdeRR Q! REULLEH acﬁﬁﬂﬂgg‘ﬁ(}n' %ﬁ%!é SR a8 onﬁﬁmg%ﬁemgntreafeg and the

del i ver _the:conpounds © CE T8 onattis
agp pad spudition ef ths Prtient gnd mall ke mltnmmly@x theplissretippeof the attendant

h&ﬁéﬁﬁ Qt cEiucxaﬂJ In géﬂénﬁ hd:’v@tver N‘%mta“bl@ Qéﬁeei&ﬁ)bﬁ %%%a?ge of from

)l\%l . 92, 478), Smit g
ou, ] 85 Ofesﬂ% gh odipV eightcher day, gb) Fhomt 105 mg/0of BEig)weight
' petldayf uhd @&B@ﬂS-mmgb&ﬂqﬁmaéhttpgpd esent

fyentipn can- b determ ned b cowoarlng the|r in

ro SRR AR °§Hd’°l cr?n\vﬁ%méf&di“%}mﬁ? nngmitggsage form; e.g.,
tahicts,edapletmmh@dmafm;gu«gg g%mgrfgp%g’at(gmoaf 16:20@&ls, ¥R1 (ci} Qbout

osages in mce, and
zovﬁﬁégggﬁ#ﬁ%ygr%j Frraur?ét aree %ﬂ’iﬁm to the art; for
[0@583np| lealtp dhe 44t8e u@tdwﬂ‘&kshoﬂd %3 8dﬂ&ﬁstel{e@@4&}h1eve peak plasma
\Y nt r of t he nd(s), .of the
cobRagamislor ihe EfRERINE oo el alul PORaH s n shes 110
KNLGnd §e), abpist 0. S-kSG-lI‘gr dhes(e&))nabﬁﬂioxﬁ rdaydfe ashitved) @or(emllnplg by the
ntration in a sem-so

mtgz*&gisi'% | %ﬂ%célﬁ% oo\gl Oﬁ %g‘% 5 ugorb Af e aptive F}Bgﬁgenw qr| orally
adminigtered ab o bplus chtSng%and-{dﬂ)mgbmhb a&n&-ﬁgrSdi‘éﬁt%

002949 i oA o TRRUA] (R AR AL erom

.[ e?I vative thereof ?E‘%ﬁ’ﬁ‘t?"g‘ 1"}i ﬂso a(le 8}(" pitiod from

anvbP]Pa}lerv Apsptilader, Gfnyizey tpresarigssr maCkmramth@ompwmf ddlivering an

aeﬁa@élt sp‘é@l ePrRuridell padttsSRaPcbfplifies !

di %{lr ation, t r?g nat ﬁ)\ng o the Sgfc')gnge ?Iogell%nt SuCh as carbon-
1cle 8T, eranal? ﬁbgas In case of a pressurized aerosol, the dosage unit may be

determined by providing a value to deliver a metered amount. The mhalers, insufflators,

atomizers are fully described in pharmacentical reference books such as Remington’s
Pharmaceutical Sciences Volumes 16 (1980) or 1’8'(1990).Mack Publishing Co.

[0053] The desired dose may conveniently be presented in a single dose or as divided .
doses administered at appropriate intervals, for exémple, as two, three, four or more sub-

dosés per day. The sub-dose itself may be further divide&, e.g., into a number of discrete
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age and condition of the patient and will be
ultimately at the discretion of the attendant
wohywiigsan or clinician.' |In general, however, PaT/US2007/013849
suitable dose will be in the range of from (a) about
1.0-100 ng/ kg of body wei ght per day, (b) about 10-75
nmg/ kg of body wei ght per day, and (c) about 5-20 ng
per kil ogram body wei ght per day. .[0050] The conpound
can be conveniently adm nistered in unit dosage form
e.g., tablets, caplets, etc., containing (a) about
4-400 ng, (b) about 10-200 ng, and (c) about 20-100
ng of active ingredient per unit dosage form [0051]

. acti.ve. i di ept .sh be.admi ni st er ed
Lo 557 ke BB RRECLSE LS SCR T Ilsont PR L it or by
appleation of a plurdlity of dmps olole ePe.02- 20 M (b) about 0. 1-10

87 o Al PR el Pl RIS MCRT B Bnd ks Ration

arphergbpingopotriEbbysefan¢rce in tikirtentireac t invhe tasg o€ dnyeintonsidencies,

. 1.0i. ; I caont aj,ni ng.,about 4-400
R B S BA Rl o B SR B B O of
0057 i nYbaitinventiombas bsen idescaibied wigt eeferdndey td whddwat specific and
' ' at o L. pressuki.zed
oA PR RRAL M ORI P Bl ARGl B (BUESEHS (58 many
vapaens and meqdifinaties maybowmads Whide rensaining withinthe grtit andtscope of
thé UBn@sn. car bon di oxi de or other suitable gas. In case
of a pressurized aerosol, the dosage unit may be
determ ned by providing:a value to deliver.a netered
EXAMPIES The inhalers, insufflatois, atomzers are
Iy scribed in pharmaceutical reference books such
loé%lélRen?ﬁW oég-y Phar maceut i cal Sci ences Vol unes 16
-[003980) The abiBty(cfe6fpoldis lof Miglihventibn @ £69 as OAR3ddedbine receptor

' e.pay..conveni ent | e.presented.i.n a single.
. =gl B o B L et Bl i o e o
th¢ mit or ysihgtestfroocedwmapeseribakbeldwo, three, four or nore
- d r h b- dose itself be further .
1088 o 86 3ol Bl FREp1olVENEA B8Pt orBfl g P, S on Flasmia
PDobiTradde gsiEClugaaes dedt®8d ¢n Robome Ay es@/a @idchem. Pharmacol.,
adns 13 ' ; oIS i Rl.e i | at.d fr,.om .
S ATIPTT S{eak)-oFh piakA A8 el iF LBRBCR IS (ohO R asmia
DiNft isoleted usipg. WizaobMezdirep peltems (Propwige oneqrpidng Madinos, WI).
AspiRkiSsi Ydedptdr® GRtd B odick thio HER-DE3 §ﬁfscﬂl)j €021 5 o%%c?in as
herehy incorporated by referenee in their enti rety‘.’ Thn
- desrbed an Eelgperghnl. iehelo %@%{ﬂ@:@mpﬂ&p&w@mmw (1987).
[0059c| ogul eyiniracl udi ng any definitions therein wll
evai |, 055] e invention has been described with
m?é(ﬁer ek’&a@L’%%te%al?glgu%d@ pEEef BOVAn Judes 3ot Pa5% O humidified
 atmoipdieaattsmpertiuteal BT QU eSolofleWRRS seldoted BYObAIHDSE cells in 0.6
mg nﬂ,e atl §).0 q‘r&ngeegteg%gﬁs were maintained in DMEM supplemented with Hams

* F12 nutrient mixtqre (1/ 1), 10% newbofn calf serum, 2 mM glutamine and contdining 50
IU/mL penicillin, 50 mg/mL streptomycin, and 0:2 mg/mL Geneticin (G418, Bochringer .

' Mannheim). Cells were cultured in 10 cm diaméter round plates and subcultured when’

grown confluent (approximately after 72 hours). .

[0061]  Radioligand binding stidies

[0062] Ry 28 Feceptors: ‘Confluent monolayers of HEK~Aop cells were washed with

. PBS followed by ice cold Buffer A (10 mM HEPES, 10 mM EDTA, pH 7.4) with
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variations and nodifications may be nmade while
remaining wiwthin the spirit and scope of the
wonvenuyon. EXAMPLES [0056] Pharmacol ogy [ OO5PET/TiS2007/013849
ability of 'compounds of the invention to act as an
A2] 3 adenosi ne receptor antagonists nay be determ ned
usi ng pharmacol ogi cal nodels which are well known to
the art or using test procedures described bel ow
[0058] The rat A2B receptor cDNA was subcloned into
the expression. plasm d pDoubl eTroubl e using
t echni ques descri bed in Robeva, A et at., Biochem

Phar nacol . 51, 545-555 (1996) The pI asnm d was
roﬁz'JE! hfhh!ﬁ%ré e %}ﬁ Bl M mgﬂf ”

P%’fla?ﬁ Fah am&meowpsm and masem@én Ebfr prils we@elp‘tm&emzed in
a PE@&Sn (BLAIGHMES dod 20t O céi'%%%g aCR), 000 DY, eﬁlﬁ%@péﬁets vgashed twice

fectln as  described in Fel

with s Pl (10 R HEPES: | b o 1 i Proicasspbions). Tho

findl AR wdsabd ded eI O, sdpAdsdRsd Rin Sanlfet
e Wundeursi:;ééﬂo/o 02/ 95% Oéshlﬁhﬁé}(ﬁﬂlfled gfﬁ%&ossﬁghgere &enm

ah‘t%@ﬁpaér -5 (Fe Yar bindieg aggyomembranss desethayed gu gmvgtpql)@rw fold
witBfHE &b 5 finl Profein FBAJEhtrs#bh8ot Iﬁ;ﬁf@ﬁﬁﬁ%ﬁ}eq lﬁg/lxﬂﬁ W& &etermine

mai nt ai ned, in DM 3M suppl enent ed Wlt

PIOffii PORSHRIR{ops, fpgsmbrapes) andlb@)@?f‘ew Albugin Sfée#asﬂﬁ were dligsolved
in QRU NFONE0.01% SORaad @rﬁ&g&ﬂetednhﬁd&‘—uw ?ﬁdnj_eédaﬁ( G4me51ﬁ\éorescence.
trept an neticin . 8,
Sto@%@f%]ﬁgeéflp %ﬂ%%@%ﬁﬂ* P%%g%ﬁ?7&el tured in 10 cm
[0063hrretSemratmmblmplingtaesayarfdr muzbguideubsiﬁb véteptors @éreViperformed

il AL SEORTC BT T Coasedy Asou) ot o et Do

m_ﬁmManMIM9§)bbr EKABQJBX:QJZD@ CilemaolyaTh @ebpare '251 :

T e A T e

Gm@’sw DB oPeuge2 mfFiidfi Ner'd V(@@dgstdnfollowed by 10
prS!" Zlariil#m i€ chibPhile-TN &N W18 hangeubfaB¥lon Lfé%ﬁlgés at room

of each aproti ni n, pepst atin an
| ten}P@EﬁS‘é‘ﬁt POYL of L0 mgmk Naspstahispiie i waterivas %ﬁldﬂbF%/ﬂ‘Fth the

reab B, nmne aBatkioh GhixBRe was GRPlidd f019ach AHPEE, Qfdn, mg;dum a
the tsvvahedtvmce W t h buffer HE(l

EBytRanql ang 5mid phosphaie. L 6.0 hfter 3 B3t 35ph énethanoi the
meﬂlaﬂ@ll copeédtﬁhoﬂvafés Fae8 fe 104 ovér 1Huhie rUkiBacted ABOPX eluted in.

1134 %BL%@E%? MII)E eﬂig a% lfg-lgsx’r%n%?g ygerk? gte ﬂ) %&% with respect to the

initial 12°],

. [0064] In equilibrium binding assays the ratio of '271/'251 ABOPX was 10-20/1.
.Radlohgand bmdmg experiments were performed in triplicate with 20-25 pg membrane
protem in a total volume of 0.1 mL HE buffer supplemented with 1 U/mL adenosine
deammase and 5 mM MgClz The incubation time was’ 3 h at 21 °C. Nonspecific
binding was measured in the presence of 100 pM NECA. Competmon experiments were
carried out using 0.6 nM 'I-ABOPX. Membranes were filtered on Whatman GF/C
filters using a Brandel. cell harvester (Gaithersburg, .MD).and washed 3 times' over 15-20
seconds with ice cold buffer (10 mM Tris, 1 mM MgClg, pH .7.4).. B and Kp values

were calculated by Marquardt's nonlinéar least squares interpolation for single a site
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aliquots at -80 C. For binding assays nenbranes were

thawed and diluted 5-10 fold with HE to a final
wonoetradse7concent rati on of approxi mately 1 ng/ meCT/T82007/013849

determine protein concentrations, nenbranes, and

bovi ne serum al bum n standards were dissolved in 0.2%

NaOH 0. 01% SDS and protei n determ ned using

fluorescam ne fluorescence. Stowell, C P. et at.,

Anal . Biochem . 85,572-580 (1978). [0063] Saturation

bi ndi ng assays for rat A2B adenosi ne receptors were

performed wth [3H ZM14,385 (17 C/mmol, Tocris

Cookson, Bri st ol UK) (Ji, X et at., Drug Design

R e B 70100 el ) SO B3 2 100

K;jvaluygp tfqn'ahﬁbliemt MW Reérederivab fracd sl t/ﬂu&()aspies@‘fbedl Qihden,

0 a b ff 3 . nCi_of . Nal2
T SRR R B 4 ol i Peai e fobutted
aslnitﬁana#@EMAfter I ncubation, 20 m nutes at room

er f [ n t ab f | t
b 1 BBy ot FELACIEA 45,
Schmiedebergisad v 385C58-BP(188 T t?ﬁmzmnmasmmzfmm

wéle u%ﬁéd*'fn%&fhﬁ%gﬁﬂg %LJQP' t&%e&%?a%?% gér?‘ied%rg 'I-BEK-293 cells

After 5 mn at
eXPEFREIaR FPoRmbinani g AnrfivachndoA 1 683 wepectively i Binding of [PH]R-N-

phgfif'ltﬁg ﬁlam%eel U%ﬁﬁ’z&ﬂ% eIIJé 1et12a51m T/PS % r!é%eﬁ XArch
u | | Yo W

—1\46!&?%4?@- —t‘h ]W 7 al|87 i%‘j?) ([[%H?eﬂ!ﬁe “éﬁf@% i(higagen 15 mjAn geceptors
fras gatyeerttiral caticdl MémBRAIAR oABARGHER 63;@ 29hds, MF. et al., J.

AL Sl 28, SUBEL TRRDS IBUEBIY, Bisans e o A

s rewltqmﬁr@h fat 1stnhtaHEnd%mlﬁrﬁiﬁs siap ppezfoembd® daswidbdtribed) MAdenosine

APRRSE L i AP ASHE AR el plbphiios Rl aiagronsbrenes, i a

previzoythatiod. ofr B0t taim q1r3®s°eh and dnﬁmﬂgaﬁe ddublitton, witlo tHeahdibligihds. All

N K - —

the¢ ﬁh@@@cmnaw&raﬁhkehmomldf DMS(De&Ivenf eXdeed dd s s Mhidu®ations

wéggl)tgﬁqu}‘%r ?%61 rﬁ% dsh gyef "P’rﬁﬁ %l‘slﬁcﬁﬁds .t h I & andell cell

' haﬁ‘f?eteK@meﬁaltheNSbmgan &hedubes mqumedjthree tlmes with 3 mL,
bumpgdcﬁear | east squares interpolation for single a
site 19 WD 2007/149277 PCT/US2007/013849 bi ndi ng :
[00efdel sAt Negstsixr differgpt ounoentratigscof ¢omipaiitor, Apasining\Bt drders. of
mdghituds hdjhdekd %pfdbgi@t%)y forKﬁheVI@[s&J 1533 cEéH c&!n{a&ﬁfﬂe Rere us%i ICso-
vaEe chuqat (\{ve ?l d from |1 C50 val ues as descri be
Yog & g wi B‘i‘ linggr Yegrepgien meghorgmplementqd g (Graph-Pad
Prfsat &ah Daepol €[A|)J \eaeeomeﬁed to@pphienfK Svaluth ldls aéRfbed. Linden, J., J.
Cycl Nucl. Res., 8:163-172 (1982). Hill coefficients of the tested compounds were in
" the range of 0.8 to 1.1.

[0067] Functional assay

| [0068]  “HEK-Asp cells from ono-confluent T75 flask were rinsed with Ca®* and Mg**
. =free Dulbecco's:phosphate buffered saline (PBS) and then incubated in Ca?" and Mg?* -
free HBSS with 0.05% trypsin and 0.53 mM EDTA until the cells detached. The cells
‘were rinsed twice by centrifugation at 250 x g in PBS and resuspended in 10 mL of
. 'HBSS composed of 137 mM NaCl, 5 mM KCI, 0.9 mM MgSOx, 1.4 mM CaClp, 3 mM
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as neans :L SEM [0065] At other Adenosi ne Receptors:
[3H CPX. Bruns, R F. et al., Naunyn- Schm edeberg's
wanaedr/14$1ar macol ., 335, 59-63 (1987). 125l - ZMe2dBRS2Md13849
1251 -ABA were utilized in radioligand bindi ng assays
to nmenbranes derived from HEK-293 cells expressing
reconbi nant rat A, A2A and A3 ARs, respectively.
Bi ndi ng of [3H R 1V6- phenyli sopropyl adenosi ne.
Schwabe,’ U. et at., Naunyn-Schm edeberg's Arch.
Phar macol ., 313, 179-187 (1980). ([3HIR-PIA, Anersham
Chicago, IL) to Al receptors fromrat -cerebral
cortical nmenbranes and of [3H CGS 21680. Jarvis, MF.

Phar mac Ther ap., ..251. 3
NafiFiSf 6 A R e TRAKIROL MAPINC§1ik57%, ai LCBRLFEPES, pH
7.4 @b ata®Skérsatve | ludRIRBGRASS ivRS1-B8 (9 rmmdsﬁsc for 60 min. The

escri bed. Adenosi ne deamm nase (3 units/nL) wa

WS HBSt PRSP EisiEA 1p 28 i Hye-He (T, upplealedavith 1

.U/inm &lenpNife | dtamipabé UAdOheldOatmirfordt teﬁﬂie@tur@nd Alénbdise trB&ptor
i ncubati on th t r adi ol | ands. non-r adi Qacti ve

aotoB TR PR O VAP 5 SIS0 agbicte PRBESded i o colls and

traflifbiié@€o Wi 37 °O Walte fort 20 mik6s. f RS 4&OBARNGT AlLLO in BhADEwere
t he amount of DMSO never exceeded ‘2% | ncubati ons.

trappfpred &9 @ it cPXptte dprigtaimert 3ta3T 6F Within s Amigse GEM 8000
spéddoflbomektst (RMIR iddtrames | URRhL ILamkeshels dhasnd eﬂldorescence
Gai t.her (9 The. tubes were rinsed three tine
obigiref a4 ﬁ‘f ‘Eﬁ?ﬂ% Fexgiiation, 3508 askecqrdedysiag g slit width of 4.
NEITA foals addedefRe 8 100 Abquilitiatidn sepidpet i tor, spanning 3

- ni tude. adj usted appropriately faor the
["‘?"E‘fgo o?yczﬁc‘ﬂgp 2‘6 "were used. |C50. val ues,

- . [0079] cul @ydis AMEh geﬂmmnmfasn@afonneg lie DVMBN/HEPRES dJuffer (DMEM

coh ARLEET S sk CoARNa PREk P S 1 Bleas (bea St Ewitn

DMEM/HEPES)iniffer,Nugll thedR@60 pL8adbfidside/ @eaniifif)(finddi ¢dncentration 10
f [ s~of the teste und re i
r angeéngf ?%6 é’lf o § O?um[néo%g]rclcl‘—)‘ﬁnc fonaf %@é‘i} (eafﬁo"gSf final
' conmﬁtam@] dfcHd IPQ/Df by c2as) @d@cdc (ﬁQﬂ@M@htbyTS@ il afktheetest compound
+fr ecc

:%VIOL&I"l ne u()gﬁslj’ and enqlgncD&:?g S cu%a nzatsﬁzalc‘ewas

mgazated by eembiBES thwi tbdiGmGCERb 4dding<i00 18N df 0 158[ HELEBTHA extracts
- wéb}Qts'tAreci I?L? 5@' bsugtﬁt gdl'h hgmu al ég cgn Arl\lﬂg Sv(vegret ined '

centri fugation a fesuspende
fOHCPWlllQ arprotgfol WE@SUWQ@SEACMBﬂmﬁ&Vg privielia (K AN vaidClenden et

a1.0: 199@3%%(%?%? Sgloi@ég BT A RcatiofiM TRO W BARY dtS5eed of 150

PCT/
mM K,HPO4/10 mM EDTA/ 0. 2% BSAFV at pH 7.5. Samples (20 m1) were incubated

for 90 minutes at 0 °C. Incubates were filtered over GF/C -glass microfiber filters in a
" Brandel M-24 Cell-Harvester. The filters were ‘additionally rinsed with 4 times 2 mL
150 mM K,HPO4/10 mM- EDTA (pH 7.5, 4 °C). Punched filters were counted in
Packard Emulsifier Safe scintillation fluid after 2 hours of extraction.

[0071] Representative compounds of the present invehtion have been shown to be .
active in the above afﬁn'iq.r testing, - S '

[0072]  Synthesis and Ch_ardcterization
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NaHCO3i 0.6 nM Na2HPO4, 0.4 nM KH3PO4, 5.6 mM gl ucose,
and 10 nM HEPES, pH 7.4 and the Cat+-sensitive
wohouriesoent dye indo-1-AM (5 M 37 C for 60 npaT/USh®7/013849
cells were rinsed once and resuspended in 25 nL
dye-free HBSS supplenmented with 1 U m adenosi ne
deam nase and held at room tenperature. Adenosine
receptor antagonists prepared as 100X stocks in
DVSO. or vehicl e was added and the cells and
transferred to a 37 C bath for 2 mnutes. Then the
cells (I mllionin 2 m) were transferred to a
stirred cuvette maintained at 3.7 Cwithin an Am nco
SLM 8000 spectrofluoronmeter (SM. in trunents Ur bana

The, at| os of indo-1 fl uor esgen Hot ai ned a
éjTi élmtatll%\,CSSZ ri egor e
|t\ Wt | of sz Ragbag NE ed 1\t,'er@

imeqw i br ation pglliReon 006 pl ic AW
accu latjon [0070] Cyclic AWVP generadti org was

performed i n DVEM HEPES buffer (DVEM containing 50 niv
HEPES, pH 7.4, 37 C). Each well of cells was washed
twice with DVEM HEPES buffer, and then 100 L

adengsi ng deami nase (fi naloconcent rati %1 U n)

and 00 f solutions of r (Pr ani agll, I oéf am de
ch |at i nyl_geoncenfratiop of 1w d »‘Rf’
f pLrdf thefast conpo atlgR

conclbzntratl on) or buffer After 15 Leﬂz |ncu ation
at 37 C was efm nated by removing th medl um and
addi ng 2(%("@%?‘ THL MHCI. Acid extracts w&e8s stored

[0673]- 20PfotiHuiclcad Bf@Hetic T3S rARRIPESrR o has &:rf%wed’\@r[ § Vanan-
3 ewg{zm ned followng a protocol which utilized

PR PP matopROPt uere tken Y MO Unless npg@s]shemmal |

shifks bret é¥préseéd Quwippen MoRarfieldOMbhi RALIVOTPm g m% gz .5 ppm).
buf f er consi ste ; 150 nM K2HP04/ 1 rrM EDTA/

Elgeio-mipssionization (BS1) igss iectrqmniry,yas Rﬁéfpen?%wbafféermofmmgan
LGQnm'smsliee&ométeﬂ C. Incubates were filtered over GF/ C :
ass Cr lters in Br andel M 24 Cel
- opBIE S AR R ilives N LOmBeep ISP e G Sifica gel
6 rbsm@szsfznrm, alliiﬂnmhﬂ KeatRa4 /BN %kn&DTGab(»sédml? ) 4n€) HPLC
| ers c.ount e C nmu i er
. ‘( E’HIFB %@m s RROEr\a g é’t’caic ‘g‘mn?(r“%r i%éﬂ“@rfn linear

grpdie7 ﬁplvmpsyemtaatal ﬂw gatrpfundd/wn. t ke poles:ﬁrstystem used was .
M'B@I‘lew i‘%nfolEQYce a&ﬁ:fé%hQW/ tfgfzﬁg a.c"i-}ﬁt I ggaklsn rc dee%ec(t)é/de by UV. : .

|n|tytest| SIS “an
abewafl% wef’rquxama %Mﬁm ?P@@M@@@m%@nslstent

with the assigned structure.

[0075] General procedures for the preparatzon of Chloro Substituted Pyrzdyl
compounds A4 : '

[0076] 6-Chloronicotinoyl chloride, prepared from 6-hydroxymcot1mc acid (1.444g,
. 10.4 mmoD), in CH,Cl, (20 mL) was added dropwise to 4 solution of 5 6-d1ammo 13-
disubstituteduracil (8 mmol) in dry pyndmc (8.2 mL) maintained at 5°C The reaction
was warmed to room temperature and stirred for an additional 3 hours. Water (50 mL)
- was added to quench the reaction: The solvent was evaporated to afford a dark colored
oil: The oil was refluxed for 2h in 2N NaOH (20 mL). After cooling, the pH was
" carefully adjﬁsted to 7 with concentrated HCl. A solid formed and was collected and
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OHOHR NXEQR N- R O 1405 ONneat RR NH N
NNR4 "J | "RR or with EEOH RR AB OHOII R '
woOl2007M4237C1 R NN ~1__ R3 K -11~: | O-N N N NRAT/US2007/013849
pyridine p NNRN4 R2a R B(when R5H). 1-33 [0073]
Proton nucl ear magnetic resonance spectroscopy was
perfornmed on a Varian- 300 MHz spectroneter and
spectra were taken in DVMSO d6. Unl ess noted, chem ca
shifts are expressed as ppmdownfield fromrelative
ppm from DMSO (2.5 ppn). Electro-spray-ionization
(ESI) nmass spectronetry Was perforned with a
Ther noFi nnigan LCQ mass spectroneter. [0074] Al

hi ne derivatives were honD eneous as_judged using
waFed P Y (0 mLY Gten 6 ) and oo B BB on off-

wiahd solidemee prc@u@lﬁﬁats(ﬂé&i in¥le né gteb'%ﬁout(éﬂhé%ﬂaﬁ&' ng

Varlan Cl8 @ mcron anal ytical col um (4.6 mm x 150

|n | i ne adi ent sol vent §Q§tN aﬂ*a flow rate
of 1 -mrdm 3%12 t _system use ‘%%EL O L%
formc (‘\dfghncamd

detected by absorption at 300 rnhh d 254 nn1 NVR
and mass spé\ﬁra were shown to be coné\Itent Wi th
the. assigned'structure. .. . [0075] Cemera
procedures for e preparat|on of Chl oro SuB8tituted
Pyridyl conpounds A .

o y

\/\NJIN, _

10077) _
[0078]  'H NMR (DMSO, d¢): & 0.89(m, 6H), 1.59(m, 2H), 1.73(m, 2H), 3.88(t, 2H,
J=7.2Hz), 4.00(t, 2H, J=7.2Hz), 7.68(d, 1H, J=8.4Hz), 8.50(dd, 1H, J=2.4 Hz,
J,=8.4Hz), 9.07(d, 1H, J=2.4Hz).

[0079] MS: m/z 348 (M+H)".

[0080] .
[0081]  'H NMR (DMSO, dg): & 0.72(m, 2H), 0.91(t, 3H, J=7.8Hz), 1.03(m, 2H),
1.72(m, 2H), 2.63(m, 1H), 3.98(t, 2H, J=7.8Hz), 7.68(d, 1H, J=8. 4Hz) 8.46(dd, 1H,
71=2.4 Hz, 1;=8.4Hz), 9.07(d, 1H, }=2.4 Hz). '

[0082] MS: m/z 346 (M+H)".

[0083] )
[0084]  "H'NMR (DMSO, dg): 4.56(d, 2H, J=5.1Hz), 4.70(d, 2H, J=5.1Hz), 5.15 (m,
4H), 5.98(m, 2H), 7.74(d, 1H, J=8.4Hz), 8.50(dd, 1H, J1—24Hz ),=8.4Hz), 9.12(d, 1H,

. J=2.4 Hz).

[0085]  MS: m/z 344 (M+H)".
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[0076] 6-Chl oronicotinoyl chloride, prepared from
6- hydroxynicotinic acid (1.444g, 10.4 mmol), in
wORRCH2927¢ 20" L) was added dropwi se to a sol upComSei07/013849
5, 6-di am no-1, 3- disubstituteduracil (8 mmol) in dry
pyridine (8.2 nL) maintained at 5C. The reaction was
warnmed to roomtenperature and stirred for an
addi tional 3 hours. Water (50 nL) was added to guench
thereaction: The solvent was evaporated to afford a
dark colored oil. The oil was refluxed for 2h in 2N
NaOH (20 nL). After cooling, the pHwas carefully
adjusted to 7 with concentrated HCl. A solid forned
coI ecte 22 WD 2007/ 14
O, (e ei 0 PR Rt Pt iteEy of 25 Substitysd Pyrics
cotr@@umds)B and chl oroform (20 nmL) to provide an off-

- 0B B TR BBl USSP R R0 o

0.5g>weFpul v Qﬂres@ré—tu&e Ntha@ol, 4L, Gal'as aida¥as the8alvént 1fthe amine

A

62k) Af®r 88¢ling, Rter ( 1D=ﬁL2 Mz} | adde(D O'([‘he rédtlting sdli® Maj collected and

ol o gttt B profariftth K3l a7 i, wegmeaor 10
1Q: Mo Selvenp B8 GJHEly: MeOH: TEA=20: 1: 0.1to 4: 1: 0.1).
1- Cyclopropyl 3- propyl - 8- (6-chl oro- 3- pyri dyl xant hi ne
[0081] ""H NVMR (DWVBSO, d6): 3 0.72(m 2H) 0.9 1(t, 3H

J=7, 8Hz)u 1;103(m 2H), 1.72(m 2H §2.88(m 1H),

3, ), 7.68(d, N[ NZ 3%"%"
1H ?# Ao P=ghte), o 07(%% !
[0 8 25 (MrH) +. [008 ,

1.3-Dia &(6 chl or o- 3- pyri dyl ) xany hi

O N N N
3B | 4B
o)

o r‘(—_) | O
VAN H N O = N
IO SN e
A 7N LY I /—NH
5B 6B

0O H O .H
Sy BasYeXn
V. / V. /
.OAN N \N OAN N \N
7B 8B
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[0084] 1H NWR (DMSO, d6): 4.56(d,.2H, 1=5.1Hz),
4.70(d, 2H, J=5.1Hz), 5.15 (m 4H), 5.98(m 2H),

W@ 2007(1d927v H, J=8.4Hz), 8.50(dd, 1H, J1=2.4 Hz, PCT/US2007/013849
J2=8.4Hz), 9.12(d, 1H, J=2.4 Hz). [0085] MS: niz.344
(MtH) +. 23 WD 2007/ 149277 PCT/ US2007/ 013849 [0086]
Ceneral procedures for the preparation of Am no
Substituted Pyridyl conpounds B [0087] Conpound A (40
ng) and the correspondi ng substituted amne (0.5 niL or
0.5 g) were put in a pressure tube. (Ethanol, 4 ni,
was added as the solvent if the amne is a solid.)
The pressure tube was flushed with argon, seal ed and
stirred at 160 C for 48 60 h. Aftgr cooling, ether

(10 S aHded The sul tidhg spli vvas colle
and col u }%; /e TLC
(Sol ve —20 13 1 0 vent

20101to4101
OHNNHH\J};N M‘_NONlBiE%OHOOHO
~N-\NN~'"\V i TNH ONNONNN 3B O~~HNO
H N yN~Nd\I N\NNHI\iNIA?I\pOI\HNN

;:t e JT

lw
|

O” N” N
13B 14B
O H O
~p N — A\N R 4
J\l/\/NH é\l/\/NH
N~ N N O NN N

" [0088]
[0089] 'H NMR (DMSO, dg): 0.72(m, 2H), 0.91(t; 3H, 3=7.5Hz), 103(m, 2H),
1.71m 28D, 2.62 (m, 1H), 2.81(d, 3H, J=4, 5Hz), 3.96(t, 2H, J=7. 5Hz), 6.52(d, 1H,
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5B6B 0 '"To O HNHJ~ ~\i NH ONN- NO-NN- N 7B 8B
24 WD 2007/ 149277 PCT/ US2007/013849 O H OH ~N N i
wOllb07N4d7C'i -NH O NN~ ON NN 9B 10B O H #PCOUS2047/013849
yNIT N-/ r ONNN O NN N11B 12B OS 2\l ~ O -
NC1-7 ONNNHANNHONN NO13B 14B OHOHUS N
\'i NHNH ONNNONNN 15B 16B OH\N O C-\ N NH
AN/ NH ONN NONNNZ17B Li 18B

J=9.0Hz), 7.07(d, 1H, J=4.5 Hz), 8.01(dd, 1H, J;=2.4 Hz, J,=9.0Hz), 8.73(d, 1H,
J=2.4Hz). :

[0090]  MS: m/z341 (M+H)".

[009 i]

[0092] 'HNMR (DMSO, dg): & 0.93(m, 6H), 1.63(m, 2H), 1.78(m, 2H), 3.38(s, 3H),
3.53(s, 4H), 3.91(t, 2H, J=7.5Hz), 4.05(t, 2H, J=7.5Hz), 6.65(d, 1H, J=8.7Hz),
7.24(s(br), 1H), 8.06(dd, 1H, J1=2.4 Hz, J,=8.7Hz), 8.71(d, 1H, J=2.4Hz). '
[0093] MS: m/z 387 (M+H)".

‘[0094]  3B:
pyridyl lxanﬂxjne: ‘ .

[0095]  'H NMR (DMSO, de): 0.74(m, 2H), 0.94(t, 3H, J=7.5Hz), 1.06(m, 2H),
1.75(m, 2H), 2.65(m, 1H), 3.32(s, 3H), 3.52(s, 4H), 4.00(t, 2H, J=7.5Hz), 6.64(d, 1H,
J=8.7Hz), 7.23(s(br), 1H), 8.04(dd, 1H, J,=2.4 Hz, J,~8.7Hz), 8.76(d, 1H, J=2.4Hz).
[0096] MS: m/z 385 (M+H)".

© [0097] :
[0098] 'H NMR (DMSO, d¢): 3.32(s, 3H), 3.52(s, 4H), 4.55(d, 2H, J=5.1Hz),
4.68(d, 2H, J=5.1Hz), 5.15 (m, 4H), 5.95(m, 2H), 6.64(d, 1H, J=§.0Hz), 7.25(s(br), 1H),
' 8.05(dd, 1H, J;=2.4 Hz, J,=9.0Hz), 8.77(d, 1H, J=2.4 Hz).
. [0099]  MS: m/z 383 M+H)".

[00100] .5B: ' 1-Cvclonronvl-3—nfopvl~8-f6-.(2-moroholinoeth Damino-3- .
pyridyllxanthine; ‘ : ‘ . ¢ ‘
- .[00101] 'H NMR (DMSO,‘ds): 0.74(m, 2H), .0.94(1:, 3H, J=7.5Hz), 1-.06(1.11, 2H),
_ 1.75(m, 2H), 2.46(t, 4H, J=4.5Hz), 2..52.(m, 2H), 2.65(m, 1H), 3.46(m, 2H), 3.63(t, 4H.
" J=4.5Hz), 4.00(t, 2H, J=7.2Hz), 6.62(d, 1H, J=8.7Hz), 7.23(t, 1H, J=5.4Hz), 8.04(dd,
1H, J;=2.4 Hz, 1,~8.7Hz), 8.75(d, 1H, J=2.4Hz). |
[00102] MS; m/z 440 (M+E)", '
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OH\i NH ONN> N 19B [0088] 1B:

1- Cvcl opropyl - 3- propel =8 f 6-net hyl am no- 3
wonoaykyant hi ne [0089] |H NVR (DMSO, (16): 0. P2TMS2007/013849

2H), 0.91(t; 3H, J=7.5Hz), 1.03(m 2H), 1.71(m 2H),

2.62 (m 1H), 2.81(d, 3H, J=4.5Hz), 3.96(t, 2H,

J=7.5Hz); 6.52(d, 1A 25 WD 2007/ 149277

PCT/ US2007/ 013849 J=9.0CHz), 7.07(d, | H J=4.5 Hz),

8.01(dd, M J1=2.4 Hz, J2=9.0Hz), 8.73(d, 1H,

J=2.4Hz). [0090] Ms: mlz 341 (M+H)+. [0091] 2B: 1

, 3- Di propyl -8-[ 6-(2-net hoxyet hyl am no-3-p

ri dyl ] xant hi ne: [0092] "H NMR (DMSO, d6): S 0. 93(m

3 %

nmgﬁﬂmmu’J =8. 7Hz) 7 24(s(br) 1I—I) 8. 06(dd 1H,

[ogjtgﬁ ﬁw#ﬁm@%d@df 'é&n 2 033G 47 SARP oS om,

144(@&);;1:57@1 4B, AC T3] 28, (2651, m,rm g1, 19D, Biakng 280, 4.00¢,

| 9 4
% ﬂ%iza 4'?’%%{21 L, 7= %Bg%ﬂoskﬁdg%ﬁ 1}1‘;(} tﬂ]né ﬁbnb 0Hz),
651(15511*2}4)&)3 32(s,'31-1), 3.52(s, 4H) 4.00(t, 2H,

5 H J=8.7-z), 7.23(s(br), 1H,
' [ogl_.]oosl(diggsllﬂﬁnﬁﬁggﬂiﬁ, Fz, J2=8.7Hz), 8.76(d, 1H,
J=2.4Hz). [0096] MS: miz 385 (M+H)+ [ 0097] 4B:
[061(%}0 gi! Mlegad i
6- met. oxye y
: d6): 3.32(s, 3H) 3.52(s, 4H), 4.55(d,. 2H,
[00 %Gy | HMS_: wh HBR(@+gH, J=5. 1Hz), 5.15 (m , 4H),
5.95(m 2H), 6.64(d, 1H J=9.0Hz), 7.25(s(br), 1H),
8.05(dd, 1H, J,=2.4 Hz, J2=9.0Hz), 8.77(d, 1H, .J=2.4

[00108] | mﬂé}]al Mcecﬁf'é{s' )ﬁfébéfw&tonwggt%]cogzgaunds (1-33)
cl 2- Nor hollnoetr(pl/l)am no 3

o %yrl dy xa |S?'Fé£1 GE)qey disgolyad mpyridine
(221e)g) =0 894(00°C. Hffer EodlirigHd) roorh. tofpERtuddlthe desired acid chloride (4-6

equivalents) was added at room temperature. The mixture was stirred at room

temperature for 24-60 h. The reaction was quenched with ice and the solvent was

removed and the residue was purified by silica gel column (CH>Cl;: MeOH =96: 4) to
. give compound 1-36 and 46-51 at 60-80% yield.

'[00110] 1: 1-Cyclopropyl-3-propyl-8-[6-(N-[6-( uiﬂﬁorometﬂvl)nicoﬁnovll -N-
methylamino)-3-pyridyl]xanthine: ’

-[00111] HPLC condmon MeOH 40%-95% gradlent in 10 minutes, then MeOH 95%.

. Retention T1me~9 77 min. .
[00112] 'H NMR (DMSO, ds) 0. 72(m 2H), 0.89(t, 3H, J=7.5Hz), 1 01(m, 2H), 1.71
(m, 2H), 2.62(m, 1H), 3.53(s, 3H), 3 96 (t, 2H, J=7.5Hz), 7. 53(d 1H, J=8.4Hz,), 7.88(d ,
lH J=8.4Hz,), 8.00(dd, 1H, Jl—l 8 Hz J.=7.8Hz), 8. 38(dd IH 5=2. 4 Hz J2—8 4 Hz),
8.70(s, 1H), 8.94(d, 1H, J=2.4 Hz).
[00113] MS: m/z514 ('M+H)-.
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1.75(m 2H), 2.46(t, 4H, J=4.5Hz), 2.52(m 2H),
2.65(m 1H), 3.46(m 2H), 3.63(t, 4H J=4.5Hz),

w0 200(149272H, J=7.2Hz); 6.62(d, 1H, J=8.7Hz), 7PeB(US2007/013849
1H, J=5.4Hz), 8.04(dd, 1H, J,=2.4 Hz, J2=8. 7Hz),
8.75(d, 1H, J=2.4Hz). . [00102] M5; mz 440 (M+H)+, 26
WO 2007/ 149277 PCT/ US2007/ 013849 [00103] 6B:
1- Cycl opropyl -3 _propyl-8-f 6- 2-(piperidin-I|
-yl Lvl am noZ3 p ridyl]xanthine:. [00104] 'H NVR ( DVSO,
d6): 0.74(m 2H), 0.94(t, 3H, J=7.5Hz), 1.07(m 2H),
1.44(m2H), 1.57(m 4H), 1.75(m 2H), 2.5.1(m 61-1),
2.65(m 1H), 3. 48(m 2H) 4.00(t, 2H, J=7.2Hz),

) 5 ) :

| mﬁllp,i(dz._% a2
Mmm[ 00106] 7B:

[Oé}ﬁt hy m no ﬂ?gr pyré%ép{/&%é‘ﬁé% nt%ﬁ%u%WveOH 95%.

Refontiopnipdp+10.1D0408] General procedures for the

0BT 38 O o PR S i ab Tef S Yootm, 21,

lm@aouvéath b9?(udi 218), . @RmyYYH)AL3. 90, LT CI=74 t18d), 4.08(q, 2H,

er, t c hl ori de
ST ek, ARSI PR S S B85, 1 8l W s Thire
H%h §?éﬁdé o158 VHE e =211 Heh 86 (s, efm,eﬁ%ﬁ(dn,rm fre2.104). 60 h.
[001er r enes: i @3 sMRVAHAChed with ice and the solvent was
.removed and the residue was purified by silica -gel
coI um (CH2C12: MeOH =96: 4) to gl ve corrpound 1- 36
[oaris] 46351-
1- I- - pr.opyl - 8-
E??ﬁgt'%no" x 71 ani no) - 3-p ridyl ] xant hine .
(001 1 1}IPHBLcﬁndmnﬂﬂ MaOH 402324 gﬂ&i&asfwroamn%ms théh MEOH 95%.
R %% MeOH 95% Retention Tinme=9.17 mn
%“‘*J%t"owso d6): 0.72(m 2H), 0.89(t, 3H,
[00£2p] 5HA] NMR ADMSO,2k):, 'HNKR (OMS) kd)): @(ﬁﬂ((ﬂilzﬂ{}bml(m 6H),

7 P53 Aok 58, gl e

7. wd, URIF8aiHz),, 7.95(BSHI-8LHZ), 8. 36dd, 18,707 Bizd T =2 YHz), 8.66(s,
119, £96@, 1A 2. St (d, 1H J=2.4 Hz).

[00121] MS: m/z 542 (M+H)*.

[00122] 4: 1-Cvclopronvl—3-bronvl-'8-l'6-(N-r6-(triﬂuofomethvl)nicotinqvl]-N-(Z-
methoxyethylamino)-3-pyridyljxanthine: ’ '

{00123] HPLC condition: MeOH 40%-95% gradlent in 10 minutes then MeOH 95%.
Retention Time=10.08 min.

[00124] _'H NMR (DMSO ds): 'H NMR (DMSO de): O71(m 2H), 0.88(t, 34,
: J=7.5Hz), 1 05(m, 2H), 1.70(m, 2H), 2.62(m, 1H), 3.19(s, 3H), 3.62(t, 2H, J——5.4Hz),
'3.96(t,.2H., J=7.5Hz), 4.21(t, 2H, J=5.4Hz), 7.47(d, 1H, J=8.7Hz), 7.87(d, 1H, J=8.1Hz),
7.96(;1, 1H, J=8.1Hz), -8.34(dd, 1H, J;=8.7 Hz, J.=2.4Hz), 8.66(s, 1H), 8.95(d, 1H,
J=24H7).

[00125] MS: m/z 558 (M+H)".
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[00113] MS: niz 514 (M+H)+. 27 WD 2007/ 149277
PCT/ US2007/ 013849 [00114] 2:

wao-20yrakex1r opyl - 3- nropyl =8-[6- (N-[ 6- (trifl uor omechyis 7013849
otinoyll N ethylam no)z3-p ridyl]xanthine: [00115]
HPLC condition: MeOH 40% 95% gradi ent in 10 m nutes
then MeOH 95% Retention Tine=10.13 mn. 1001161 'H
NVR (DMSO, d6): 0.70(m 2H), 0.88(t, 3H, J=7.5Hz),
1.02(m 2H), 1.19(3H, J=7.2Hz), 1.69(m 2H), 2.61(m
1H), 3.95(t, 2H, J=7.2 Hz), 4.08(q, 2H, J=7.5Hz),
7 46(d 1H, J=8.7Hz), 7.85(d, 1H, J=8.1Hz), 7.96(dd,

, =8.1Hz, J2=2.1 Hz) 8. 36(dd 1H J, =8. 7THz,

I . [ 00117
wrbﬁz«ﬁ 2 G S s 08l bovpainostichy
metho: ﬁﬂtﬁﬁluororret hyI ni cotl noyll N

00119] HPLC condition
o, 8%'3/%13% émﬁy OB A0S 556 gt i BN themSOH 95%.
Repertiomt Tioe=732@HA0. 80 min. [00120] 'H NVR (DVMBO, d6): '

gAY ‘ﬁ%}@i D50, o -t 20855 S 1 b, Losm, 2m),

LB3(eR- 20 2 G6(md HE), 3.19%( SH),1Bi64d =817 23 7Hz)] - 38@((@' zHl H:—7 5Hz),

4592(? 2?&2"2&5 Zﬁ%?@(%(%% il Jr% ) zg&;ﬁ%( %ﬁi(leg f{ z;.ﬁljiz), 7.91(cd,

IPE OI)TM] strz—zmtlzmzm((mm+1-2[4mzs]ssm 1H, J;=8.4 Hz, J,=2.1Hz),
8’;16(65/ mk 3=propyl -*8-[6-(N [6
&E{Iﬂ ‘uor oret hyl ) ni cot i noyl] N-(2
OREAM o YEY: i 2) 08I (VOHED3- pyr i dyl | xant hi ni e 100123] HPLC
condi tion: MOH 40% 95% gradient in 10 m nutes .t hen
: 5% Retentlon Ti me= 10 08 mn [00124] . 'H NI\/R
[0 O Cyel 3 8 § 3

pﬁik!xl]xalf&ﬁné"'z) 1 ?5(2H)1 7o§ 2H) ( IR

62 4Hz 3.96(t, 2H,
[0@1317[? 5 F&l}’i@dso?%(t %anIj 43%4252'3 grayhegtypdlo @Hute\;:f.@rﬂlﬂg@H 95%.
Rﬁelﬁﬂ)@d:unk#lzsﬂnﬁnl Hz).  7.96(d, 1H J=8. 1Hz), ~

lo@%i(dgm Z4§QQ§E§)-_ , 12=2; 4Hz), 8. 66(s,‘ 1H),

[00133]  7: 1-Cyclopropyl-3-propyl-8-[6-(N-nicotinoyl-N-

( cyclopropxlmethyl )amino)-3-pyridyl Ixanthine

[00134] "HPLC condition: MeOH 40%-95% gradient in 10 mmutes then MeOH 95%.
Retention Time=9.77 min.

[00135] MS: m/z 486 (M+H)".

[00136] 8: 1-Cyclopropyl-3-propyl-8-[6-(N-nicotinoyl-N-( cvclonronvl).amino)—3- '
pmdyllxanthme '

[00137] HPLC condition: MeOH 40% 95% gxadlent in 10 minutes then MeOH 95%.
Retention Time=8.67 min.

[00138] - MS: m/z 472 (M+H)*.
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[00125]" Ms: mz 558 (M+H)+. 28 WO 2007/ 149277
PCT/ US2007/ 013849 [00126] 5:°

wao-20vakeor opvl - 3- propel - 8-[66- N-(6-fl uor oni coPCmwgk7/013849
N(2 nethoxyyet hyl)am no)-3-pyridyl | xant hi ne [00127]
HPLC condition: MeOH 40% 95% gradi ent in 10 m nutes
then MeOH 95% Retention Tinme=9.32 mn. [00128] 'H
NVR (DMSO, . d6): 0.74(m 2H), 0.92(t, 3H, J=7.5Hz),
1.06(m 2H), 1.73(m 2H), 2.65(m 1H), 3.19(s, 3H),
3.64(t, 2H, J=5.7Hz), 3.99(t, 2H, J=7.5Hz), 4.22(t,
2H, J=5.7Hz), 7.18(dd, 1H, J1=8.4 Hz, 12=2.4Hz),
7. 41(d 1H, J=8. 4Hz) 7.91(td, 1H, J1=8.4 Hz,

[001'!409’ Ckﬁ@,@éﬂdﬁmﬁf é’(bH %0&%5}’%&9&& BOYS ndindeds then McOH 95%.

met hoxyet'hvl )am.no pyri anthine: [00131] HPLC
Retem?lm@nlo OHR.40% 5% gradient in 10 nminutes then

Nﬁg‘"( %W%%g?sg? L fﬂim%ﬁ? i, 2818 2b NVEHbd1(t, 3H,

=7 580701 &P lACED B0 (@ 28X % 6ot ERoHIO6Nm, 41D, 7.47(d, 1H,
J=8(4~‘H$_§j| 9%6@9¥'1@Ptﬂ%|1)1ﬁ51 "/@hgﬁr Iq)ﬁ' ¥b hxapt -ee ), 093&4h, 11,

condi ti on 54 ient in 10 m nutes

=& RSB 0R-6 (Fee‘tfgnﬁ PYA HLIE 9‘.1?2? mn. [00135] MB:

[00147) 496s:( M $3u (M+HPO136] 8:

"~ 1-Cvcl opropvl - 3- propel - 8- 6- (N-ni coti noyl - N-(cycl oprop
yl)am no) 3 pyrl dyI ] xant hi ne: [00137] HPLC condl t| on:

-[OOL&{IH 40961 I qyrays i B

- MB: - mz 472

ok 007/ 013849 :
[00144] HPLC condmon MeOH 40%-95% gmdxent in 10 minutes then MeOH 95%.

Retention Tlme——lO 31 min.

[00145] 'H NMR (DMSO, dg): 0.71(m, 2H), 0.88(t, 3H, J=7.5Hz), 1 02(m, 2H), 1.54-
1.96(m, 6H), 2.61(m, 1H), 3.57(dt, 2H, J;=6.9Hz , J,=3.0Hz), 3.96(t, 2H, J=7.2. Hz),
4.04-4.18(m, 3H), 7.48(d, 1H, J=8.4Hz), 7.85(d, 1H, J=8.4Hz), 7.95(dd, 1H, J,=8.4Hz,
J=2.4 Hz), 8.34(dd, 1H, J,=8.4Hz, J,=2.4Hz), 8.66(s, 1H), 8.93(d, 1H, J=2.4Hz).
[00146]  MS: m/z 584 M+H)".

[00147] . 11: 1-Cyclopropyl-3-propyl-8-f 6-(N-nicotinovl—N—ethvlamino).-ZSﬂ

pyridyl]xanthine: - : '

' [00148] HPLC condition:” MeOH 40%-95% gradient in 10 minutes then MeOH 95%.

Retention Time= 8.93 min, . :

[00149] 'H NMR (DMSO, de): 072(m 2H), 091(t 3H, J-'7 2Hz), 1 04(m 2H),

1.19(t, 3H, J=7.2 Hz), 1. 70 (m, 2H), 2. 61(m, 1H), 3.95 (t, 2H, J=7. 2Hz), 406(q, 2H,

J=7. 2Hz), 733(m 2H), 7.80(dt , 1H Jl—-l 5 Hz, J,=8.1Hz,), 831(dd, 1H, 11—24 Hz,

. J=8.4Hz), 8.44(d, 1H, J=2.1), 8. 53(dd 1H; J;=2.1 Hz, J,=4.8Hz), 8.99(d, 1H, J=2.1 Hz).
. [00150] MS: m/z 460 (M-+H)", '
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1UU1391 9: 1 -Cy
lopropyl -3-propel -8-[6-(N-[6-(trifluoronethyl)nicotino
we@hkbdd1490ycl oprop |y met hs am no) - 3- pyridyl ]| xaarhiSm7/013849
[ 00140] HPLC condition: MeOH 40% 95% gradient in 10
m nutes then MeOH 95% Retention Tinme=10.71 m n.
[00141] 1H NWMR (DMSO, d6): 0.19(m 2H), 0.41(m 2H),
0.72(m 2H), 0.91(t, 3H, J=7.2Hz), 1.00-1.16(m 3H),
1.70 (m 2H), 2.62(m 1H), 3.96 (m 4H), 7.47(d, 1H,
J=8.4Hz), 7.86(d , 1H, J--8.1Hz,), 7.97(dd, 1H, J1=2.1
Hz, J2=S.1Hz), 8.36(dd, 1H, J1=2.1 Hz, J2=8.4Hz),
8.68(s, I11), 8.98(d, 1H J=2.1 Hz) [00142] M5 mlz
: [00141'3] 10 1- yel opropyls 3-

£2 lammo -3-
eJr of ur anyl met hyI )am no) - 3 pyridyl |l anthine:

wo{wﬁﬁ? ién%‘i R 3o 720N D SN Tthe= 102k PR 80, 157-

1.7 Q@ 45), 2162 (NYRHS, VB, dﬁ» 7.91(da T, 4. sﬂaw SHZ)3F34(d, 1H,

i s, 05 o 38 S8y 8L A

8.404d) 1H, #=2047), &.8((d, 1153H) 4.9 HASe1.5Hk), 8.9981,4[-12 y=2.7H85( d,

J= 7.9 S =8, . J2=2 4 o
1008555, ¢ JEF A cifont YgpDm 48959 Pyhtly in 16 findef g agm o
Retbhboﬂ’fﬁn@ﬂﬂ)mm[OOMG] MS: miz 584 (MrH) +. [00147] Al:

I [ -8-[6-(N t | -N-eth
ook Y ChOB? 8l daReRY! - 810 (N 1 cot fnoxt - et her ant no

40% 95% graph ent in 10 mnutes then l\/b(]—| 95%

[oﬁg%ml!sorl - Q. d6):

wnylme 1ino)s3-pyni e 2H), 2.61(m 1H), 3.95 :

‘ [0d1t56] ZHIPIJGZm?d‘EAn me@@x m%-%l% grddiéntAhiAD mifuRs (Heh MEOH 95%. -
(dt . AH  J1=1.5 Hz, J2=8.1Hz,), 8.31(dd, IH

Reﬁﬂ?ﬂzﬂl% 09 yuip. 4Hz) 8. 44(d 1H, J=2.1), 8.53(dd,

[0Gs7] J 1‘¥IZN1/IR|(DM‘&’2F416)3 Ho)1 58, 89X 0,39¢h, 2H); 2. 72(dlz 2H), 0.89(t, 3H,

50 . mz 46 .30 /1 7
=AY POEE 8 Bt n 253 M 5ty 485, Fascaa, 1
T8, 418z, f 1,62 ()i THIN G, -INSEERY 8860} H- 8.16(s,1H), 8.33(dd, 1H,
5RA RN R, 11, 1=2.152). :

[00158] MS: m/z 504 (M+H)".

[00159] .
.pyridyl]xanthine:

:[00160] . HPLC condition: MeOH 40%—95% gradlent in 10 minutes then MeOH 95%.
_ Retention T1me—9 00 min. .
[00161] ‘HNMR(DMSO de): 0.72(m, 2H), 0.90(t, 3H, J=7.5Hz), 1.03(m, 2H), 1.72
 (m, 2H), 2.63(m, 1H), 3. 51(s, 3H), 3.97 (t, 2H, =7.5Hz), 7.17(dd, 1H, 1=8.1 Hz,
17=2.1Hz), 7:45(d , 1H, J=8.4Hz,), 7.93(m, 1H), 8.20(s, 1H), 8.36(dd, 1H, J;=7.5 Hz,
_ 1,=2.1Hz), 8.99(s, 1H).

100162]  MS: m/z 464 (M+ED".
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[001521 "H NWMR (DVMSO, d6): 0.72(m 2H), 0.88(t, 6H,
J=7.5Hz), 1.02(m 2H), 1.57- 1.74 (m 4H), 2.62(m
waekh713997(m 4H), 7.31(dd, 1H, J1=7.8Hz, J2=0P@Ha)52007/013849

7.34(d, 1H, 3=8.7Hz), 7.68(dt , 1H, J1=7.8 Hz, J2=1.8

Hz,), 8.30(dd, 1H, J1=8.4 Hz, J2=2.4Hz), 8.42(d, 1H,

J=2.4Hz), 8.51(dd, 1H, J1=4.8 Hz, J2=1.5Hz), 8.99(d,

1H, J=2.4 Hz). [001531 HPLC condition: MeOH 40% 95%

gradient in 10 mnutes then MeOH 95% Retention

Time=9.7 mn. [00154] Ms: mz 474 (MrH)+. [001551 13: _

1- Cycl opropyl -3-nropyl -8-f6= -r6-fl uoroni coti noyl] -

[ cycl opropyl nnet hyl } am no) - 3- pyri dyl | xant hi ne:
[0({1%911156 HPLC condllt' on: I\/b()—| 40% %S%radl ent | n 1

pytidy MuRIGESO, d6): O 15(m 211) 0.39(m 211), 0.72(m

@@m] g'ﬁgérﬁm‘i n: y%% ,5,594 1/ %.%dég% g.((jlo q&ﬂ%@s Jheng\dgqg 95%.
Redetign THny=9.78 Ad.d, 1H, J=8.4Hz), 7.88(m 1H),

10di65P 2 Ny Topddeag” Thr ik tonaly ooy o' T a8, O 31,
J‘“'ls@jzzjt wﬁop,yzHB 1p63¢y PHR-2.6 (M f18Df 3.050¢,01H, gygifgamj la. 6781 2H, -
=E50EE DG, DR S SR Botl niBhetil 7736 THroY ot 820, 1,

J—%@zb @Ms 1Rt &M G IAReAZ))0.006, nH).[ 00161] - 1H NWR
odl O, mas 0.90(t, 3H, J=7.5Hz), 1.03(m
! @MS Mg)m/f%zgl&fjimz 63(m 1H), 3.51(s, 3H), 3.97 (t,
2H NETS 5Hz) 7.17(dd, 1H, JI=8.1 Hz, J2=2. 1Hz),

64 (M+H) +. - 31. WD 2007/ 149277 .
[O(ﬁGﬂ Um/ceﬂcﬁﬁé& M@iﬁ@’k—%% gradient in 10 minutes then MeOH 95%.

Re%%%ﬁ?%b‘ﬁ?‘ 7‘Rigglr onrl)?/lam no) 3 pyridyl]xanthine:

[0Q169]1 6 4'H NRLIC(DRIst, di)o TH NtIRHDARSe AR 6 @1!73*(% o). o, 91(% QH, 5=7.5
uA)) 19565, 2B5" 1 MBE 9850 2,686 S TH), O oddt "B 125 2 ks Hz), 4.73(d, 2H,
7=4.8Hz), 5.15-5.30(m, 2H), 5.91-6.00(m, 1H), 7.53(d, 2H, J=8.4Hz), 7.91(d, 1H,
J=8.1Hz), 8.03(d, 1H, J=8.1Hz), 8.40(dd, 1H, J,=8.4 Hz, J,=2.1Hz), 8:73(s, 1H), 8.95(d,
1H, J=2.1 Hz).

[00170] MS: m/z 540 (M+H)",

“[00171] 17 1-Cyclopropyl-3-propyl-8-[6- (N-mcotmovl-N-(Z [piperidin-1-
yl Jethyl )amino 2-3 -pyridyl lxanthme
[00172] HPLC condition: MeOH 40%-95% gradient in 10 minutes then MeOH 95%.
Retention Time=4.90 min. . . . |
[00173]  MS: m/z 543 (M-+H)".

[00174] 18: 1-Cvclopropv1 3-propyl-8- [6 (N-[6- (mfluoromethvl)mcotmovl]-N-(2-

. [piperidin-1-yl]ethyl)amino)-3-pyridyl]xanthine: i '
[00175] HPLC condition: MeOH 40%-95% gxadlent in 10 mmutes then MeOH 95%.'
Retention Time=6.63 min. :

. [00176] MS: m/z 611 (M+H)*,
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[001651 "H NVR- (DVSO, d6): '"H NWR (DVSO, d6): O

0.71(m 2H), 0.88(t, 3H, J=7.5 Hz), 1.03(m 2H),
wa268(1ry272H), 2.61(m 1H), 3.95(t, 2H, J=7.2 HPLT/US2007/013849
4.67(d, 2H, J=4.5Hz), 5.16(m 2H), 5.92(m 1H),

7.37(m"' 2H), 7.73(d, 1H, J=7.8 Hz), 8.32(d, 1H,
J=8.7Hz), 8.48(s, 1H), 8.54(, d, 1H, J=3.9Hz), 9.0(s,

1H). [001661 Ms: mz 472 (M+H)+. [00167] 16:

1- Cvcl ovronvl - 3- propyl - 8464N464t ri f | uor omet hyl ) ni cotin
o 11 N allylam no)-3-pyridyl]xanthine [001681 HPLC
condition: -MeOH 40% 95% gradient in 10 m nutes then
MeOH 95% Retention Tine=10.37 mn. 100169.1 'H NWVR
(DVMBO, d6): ITHNWR (DMSO, d6): 0.73(m 2H), 0.91(t, 3H,
J=7.5 Hz), 1.03(m 2H), 1.72(m 2H), 2.66(m 1H),

[0(&799“19: 21-bye91§,¥ro b hro gg %%ﬁm rﬁ’édﬁno%agé(&;Z) »
—?Q%Him) 8.03(d, 1H, J=8.1Hz),
[0(&769( CHPLG Hon%lngﬁlmﬁlzd;ﬂ 2%67%;% %\i/xgnt o8 r:ib%ﬁmmael Edil\?rf |_1|\)/1<301r1 70%.
z
Re?‘??g'fg%]‘m'i%ﬂ“%cl opr opyl - 3=pr opy! - 8- [ 6- (N- ni cot i noy|
[ON70P [NiSnew/zdih QU+HY1.] et hyl ami no) - 3- pyri dyl ] xant hi ne
[00172] HPLC condition: MeOH 40% 95% gradi ent in 10
m nutes then MeOH 95% Retention Tinme=4.90 m n.
[09130] 7 320: MSCydliopro 8-[6 b{diflubRimethyl)nicotinoyl]-N-(2-
=1 ; Hliagalh@-_-[&(tnfluoromathyl nicotin’

LG -conditionst MeOFR AP %S YB3 gragientinl 10xaintutes tigen MeOH 95%.

RetQdd TimBR 56 £a0di tion: MeOH 40% 95% gradi ent in 10.
mnutejschen MeOH 95% Retention Tinme=6.63 mn. '

- 199¥$31 761H MEVIRGAMBO; dns- P73 (m.32E09. 910 7HABT 5Hz), 1:05(m, 2H),
1. ?EE/ blﬁ?opid(&lﬁﬁﬂ% 6&(9913 J3. I%I%nhl%{g 3.99(, 2H, oH ;;(;Z 5Hz), 4.20(t, 2H,
SO o ARGh dE TS ARPRGH S0 oyt S9hh HEd=8 B AR4(
1H,5I-8 £Hp M43 Mz), B50Y, 29f/8.6006, arasiengz)i n 10 m nutes

[oﬁﬂﬁﬁ‘ '\/ﬁg*m,w (ﬁg_h?ml on Tine=9. 44 nin.

[00184] -21: 1-CVclonronvl-3-Dronvl-s-r6-(N—f6-ﬂuorom'cotinovl1-N-(2-[Diperidin-1-

yllethyl)amino)-3-pyridyl]xanthine:

[00185] HPLC condition: MeOH 20%-52% gradient-in 10 minutes then MeOH 52%.
Retention T1me=13 .9 min. ' .

[00186] 'H NMR (DMSO, dg): 0.74(m, 2H), 0.92(t, 3H, J=7. 5Hz), 1.06(m, 2H), 1.45-
1. 84(m 8H), 2.65(m, 1H), 2.99(m, 2H), 3.35(m, 2H), 3.59(m, 2H), 3. 99(t, 2H, J=1. 5Hz),
4.45(m, 2H), 7.20(dd, 1H, J;=8.4 Hz, J,=2.4Hz), 743(d 1H, J=8.4Hz), 797(dt 1H,
1,=8.1 Hz, J,=2.4Hz), 8.23(d, H, J=2.4 Hz), 8. 35(dd, 1H, J;=8.4 Hz, J,=2. 4Hz), 9. 12(d
1H J=2.4Hz), 10.13(s, 1H).

[00187]  MS: m/z 561 (M+H)".

[00188]  22: 1-Cyclopropyl-3-propyl-8-[6-(N-[6-fluoronicotinoyl]-N-(2-

morpholinoethyl)amino)-3-pyridyl]xanthine: '
[00189] HPLC condition: MeOH 20%-70% gradient in 10 minutes then McOH 70%.
Reétention Time=10.13 min. ‘
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[00179] MS: mlz 545 (M+H)+. [00180] 20:
1- Cycl opropyl -3-propyl -8-[6-(N-f6-(trifluoronethyl)nic
worberaywdd77 N- ( 2- PCT/US2007/013849
nor phol i noet hyl am no) - 3- pyri dyl | xant hine [00181] HPLC
condition:. MeOH 40% 95% gradient in 10 m nutes then
MeOH 95% Retention Tinme=6.36 nmn. [00182] 'H NWR
(DVMSO, d6): 0.73(m 2H), 0.91(t, 3H, J=7.5Hz), 1.05(m
21D, 1.73(m 2H), 2.36(m 4H), 2.63(m 3H), 3.39(m
4H),: 3.99(t, 2H, J=7.5Hz), 4.20(t, 2H, J=6.0 Hz),
7.43(d, 1H, J=8.4Hz), 7.90(d, H, J=8.1Hz), 8.00(d, 1H,
J=8.1Hz), 8.34(dd, 1H, J1=8.4 Hz, J2=2.4Hz), 8.70(s,

'[0%59 0 4]“199@%111 %E@/sb o%ﬁleci,ya( 00];%3]08'3& 3 3—9 %?Iz§ '\4@@ 2H),

1.3 (op 2HH) 82.B €lnd, ME) £2.62 (g BEI) 3:89(ut) W) 3.96(( 2H, PRSHL)I4N64m, 2H),

VM ) YR M 85 SR P g

. 8- Me@HLB B2 ATt 20 HIiT pes-71 Bz 0,70 4HZ), 900861 1:).H NVR
O, +A8) .. 74 . 0.92(t: 3H J=7.5H7), 1.06(m
[Og%ﬁ 1%)”“1‘7‘0%6}(@%’52? 2 65($n 1H . 2. 99(m)2H), (

3.35(m 2H), 3.59(m "2H), 3.99(t, 2H J=7.5Hy);

Vet omip)-3-gyndyiHanthine] =2 4 Hz), 8.35(dd, 1H,~ J1=8.4
(o3 ]!J 21=ﬁ>'\175@@nmdlzt%gé %ﬁ?@H 'f})b%-gf%%ﬁl]z& ixé}&m%n%és thdi MEbH 95%.
R te oh$R B opyl - 8- [ 6- (N- (6-f | uor.oni cot i noyl |
[OBMAQ VS i@ $29Q@AHYY*) ami no) - 3- pyri dyl | xant hi ne-
100189] HPLC condition: . MoOH 20%0- 70% gradi ent in 10
mnutes then MOH 70% Retention Tine=10. 13 mn. 33
[00»5]10024:1

_ ., 3H, J=
H ¢ B 2: 62(m 3H), 339(m
[(mgs] 3 Img qonﬁitiﬂ_x'.z] ;Me(?&lgp‘?(-zé% %ﬁrmznzgﬂ 170Hx;)?nule’7h(tgegh( MﬁUH 95%.
t
R&eﬁg’%ﬁﬁf‘é%ﬁ 8.16(d, 1H, J=2.4Hz), 8.29(dd,
09197171 mwwmaﬂm) 9.00(s, 1H). [00191]. MS: m z
563 ( M+H) +.

7.5

[00198] 25: 1-Cyclopropyl-3-propyl-8-[6-[(N-nicotinoyl-N-[(thiophen-2-

ylmethyl]amino) |-3—pygdyl Jxanthine:
[00199] HPLC condition: MeOH 40%-95% gxadlent in 10 minutes then MeOH 95%.
_ Retention Time=10. 10 min. :

[00200] MS: m/z 528 (M+H)*"."

[00201] 26: 1-Cyclopro
Bugglamino )—3 -pyridyl |xénthme ' .

[00202] HPLC condition: MeOH 40%-—95% gradlent in 10 minutes then MeOH 95%.
Retention Time=11.06 min.

[00203] 'H NMR (DMSO, de): 0.7l(m, 2H), 0.88(m, 9H), 1.02(m, 2H), 1.68(m, 2H),
1.91(m, 1H), 2.61(m, 1H), 3. 95(m 4H), 7.48(d, 1H, J=8. 4Hz), 7.83(d, 1H’ J=8. 4Hz),
7.92(d, 1H, J=8. 1Hz), 8.35(dd, 1H, J,=8. 4Hz , J,=2. le) 8.64(s, lH) 8.94(d, 1H,
J=2, le) :
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[001921 23: 1-Cycl opropyl -3-propyl -8-[6-CNnicotinovl

N (2 [pyrrolidin 1 .yl]ethyl)am no)-3-pyrid 1
weani7hi4g7[ 00193] HPLC condition: MOH 40% 95%pgras2mnil3s49

in 10 mnutes then McOH 95% Retention Tine=4.62 mn.

[00194] MS: nfz 529 (MHH)+. 100195] 24:

1- Cycl opropvl -

propyl 8-[6--[6-(trifluoronethy)nicotinoyl]-N 2-
.[pyrrolidin-1-yl]ethylamn)-3-pyridyl]xanthine
100196] HPLC condition: MeOH 40% 95% gradient in 10
m nutes then MeOH 95% Retention Tine=6.43 mn.
[001971 MS: nmlz 597 (M+H)+. [00198] 25:

[0b263]C| oN- QP’El -8-[6-[(N-nicotinovl N
[ (thi ophen 2 yl()mrret yl)am no)]-3-p ridyl}xanthine
[00199] HPLC condition: MOHA0% 95% gradi ent in 10

[o0RoB]t €374 In@rb

: n,
!OO@OO]
- 3- propyl - 8- [6 (ITT [ 6- (trlfluoronethyl)n

[0D Inﬂﬂbé}&nu g 0
%?(?203 HP C clg%élll ?F%%ﬁ%@ﬁ@éﬁ%}%%& gra %Ht tH?P%OH 95%.
] BN 95%  Retention Tinme=11. 06 mn. .

[0 zlmos HNMN 0. 1 9
p ﬁ WzM@b"SQ Zﬂ?( @ 6‘132@3 ),tgs@@f,'&n tas(m, 1H),
%Erg) f%( 8% rgnl(t,l JJ—lZg'ZH@M 01(1;1, 8§Qd7341% 2H), 7.71(d, 1H,
J—Jasmrszgx-sszz(.nsa,z(m 8.6%s, pS. 1Hz), 8.35(dd,’ 1H,
=8 Az, =2 8.64(s, 1 8.94(d, 1H,
[odiosi E% m’y@%% "WO 2087/ 1450277 PCT/( US2007/ 013849
[00204] M5: mz 556 (|\/++|—|)+ [00205] 27: 1

| N fcyclopropyl nmet-hyl
Bbeemaplaeaaading . ot

(cy B ' ing t hen MeCOH 95% .
lom tHPﬂcTJoHEiﬁJ;Q %dz%%& 035@ Fah'l%%smo%% theﬂqjerH 95%.
Retenuogr’Pme— l46mm

[00211] 'HNMR (DMSO, dg): 0.18(m, 2H), 0.42(m, 2H), 0.89(m, 6H), 1.16(m, 1H),
1.60(m, 2H), 1.74(m, 2H), 3.87(, 2H, J=7.2Hz), 4.01(m, 4H), 7.49(d, 1H, J=8.4Hz),
7.87(d, 1H, J=8.4Hz), 7.97(d, 1H, J=8.4Hz), 8.38(dd, 1H, J,=8.4 Hz, J:=2.4Hz), 8.69(s,
1H), 9.00(d, 1H, J=2 4Hz).

[00212] MS: m/z's,ss (M-+H)*.

[00213] 29: 1 3—D1nronv1 8- [6 {IN-[6- (mﬂuoromethvl)mcotmovl]-N—(2- ,
methoxyethyl )amino)-3-pyridyl lxanthme

. [00214] HPLC condmon MeOH 40%—95% gradient i m 10 minutes then MeOH 95%
Retention Time=10.91 min. .
[00215] 'H NMR (DMSO, d¢): O.87(m, 6H), 1.60(m, 2H), 1.73(m, 2H), 3.19(s, 3H),
3.62(t, 3H, J=5.1Hz), 3.86(t, 2H, J=7.2Hz), 4.00(t, 2H, J=7.2Hz), 4.31(t, 2H, J=5.1Hz),
7.48(d, 1H, J=8.4Hz), 7. 87(d 1H,-J=8.4Hz),), _796(d 1H, J=8.4Hz), 8.36(dd, 1H, Jl-—8 4
Hz, 1,=2.4Hz), 8.66(s, 1H), 8.95(d, 1H, J=2. 4Hz).
[00216] MS: m/z 560 M+H)*,
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1.60(m 2H), 1.74(m 2H), 3.87(t, 2H, J=7.2Hz),
4.01(m 4H), 7.34(m 2H), 7.71(d, 1H, J=7.8Hz),
we.20818954(m 3H), 8.69(s, 1H). [00208] MsS: ni pC%@82007/013849
(MrH) +. [ 00209] 28:
1,3-Dinronyl -8-f6-(Nf6-(trifluoromethyl)nicotinoyll N
(cvcl onropvhnet hyl ) am no) - 3- pyri dyl | xant hi ne [ 00210]
HPLC condition: MOH 40% 95% gradi ent in 10 m nutes
then MeCH 95% Retention Tine--1 1.46mn. [00211] 'H
NVR (DMSO, d6): 0.18(m 2H), 0.42(m 2H), 0.89(m 6H),
1.16(m 1H), 1.60(m 2H), 1.74(m 2H) 3.87(t, 2H,
J=7.2Hz), 4. Ol(m 4H) 7. 49(d 1H, J=8.4Hz), 7. 87(d,
4 97 1H

by J=
18 15%] ToeoaRy
M@,&[oozm NG iz 556 (M+H)+ [00213] 20: 1

10078 b TR RIS %#{uafﬁ?ﬁr)i’ﬂﬁ%@( 2h; £35 e bdste, 3m,

3. @hﬁn au o 7THKE G640 OB SHAHL.00 IZH 107 sl 4 a9(tf 1@ 17=5.7Hz),

7. i(\%%o?é BB 10 . " 30 T TR0 ARk g Te-s.4 E,

12 718%)s ,8. B&@l 1H3.J62(7Hz), 3813445 1H-|Zl)1,—83 86 1,=221Hz), 899(d 14,
=3af4H2) . 4.00(t, 2H, J=7.2Hz), 4.31(t, 2H J=5.1Hz),

‘d, IH "J=8.4Hz), 7.87(d, 1H, J=8. 4Hz),), 7.96(d,
- [06319] J =BPLEx0ndiBio:6 MENH 26%6-%4 gradientiin, 10)mindtes tan, MeOH 95%:

RBeBE S 1H, J=2.4Hz). [00216] MS: m z 560
MiH) m%&oﬁ‘%mgz?? PCT/ US2007/ 013849 1002171
[0 0,] MS: m/z 510 (M+H)".

1,3-D propvl 8-[6- (N-(6-fl uoronicotinoyf L(2 nmet hoxyet h
[0%! ?m ) . ! xanth| ne: 1002181'1H NVR, ( DMSG,

| ) Mﬁ%@% g 3.86(t, 2H, J=7.5Hz), 4.00
. =7 5 H J=5.7Hz 1.14

toddazy > et NS Bl 40 3gBle: 03 209 A pecalc, 21,
J~1HHz;s|,14;m(4 2, J=4512), 476&()1, 28, mmz)mozw@mm) 5.83-6.00(m,
ol 3 ey Do A R ) by, sasa,

- I ﬁﬁzehFZHHz].(B GV(dy U e 5= 1. 5182), 808K, DB Y=2 4Hz).

100223] HPLC condition: MeOH 40%-95% gradient in 10 minutes then MeOH 95%:
Retention Time=9.81 min.
. [00224]  MS: m/z 556 (M-+H)".

1 l__‘",: :;!i-;- 3 18(S

[00225] 32: 1.3-Diallyl-8 6-
"pyridyl]xanthine:
[00226] HPLC condition: MeOH 40%-95% gradient in 10 minutes then MeOH 95%.
Retention Time=9.00 min. : ' | ‘
[00227] MS: m/z 506.(M+H)+.

:.[00228] 33: LY l;3-Dia11y1-8-f6-(N—gicotinovl-N-( 2-methoxyethyl)amino)-3-
pyridyl}xanthine: '

[00229] HPLC condition: MeOH 40%-95% gladlent in 10 minutes then MeOH 95%.
‘Retention Time=8.28 min. : - .

'[00230] MS: m/z 488 (M+H)+.
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Retention Tine=10.18 mn. [00220] MS: nfz 510 (M+H) +.
100221] 31:
wa 2807047 vl - 8-[ 6- (N-[ 6- (tri fl uoronet h~) ni cot i ROYIUS2007/013849
N- (2- met hox) Let hyl ) am no) - 3-pyridyl ] xanthine [00222]
"H NVR (DVBO, d6): 3.18(s, 3H), 3.60(t, 2H, J=5.4Hz),
4.21(t, 2H, J=5.4Hz), 4.50(d, 2H, J=4.5Hz), 4.64(d,
2H, 1=4.5Hz), 5.02-5.15(m 4H), 5.83-6.00(m 2H),
7.48(d, 1H, J=8.7Hz), 7.86(d, 1H, J=8.4Hz,), 7.95(d,
1H, J=8.4Hz), 8:35(dd, 1H, J1=8.4 Hz, J2=2.4Hz),
8.67(d, 1H, J=1.5Hz), 8.95(d, 1H, J=2.4Hz). [002231
HPLC condition: MeOH 40% 95% gradi ent in 10 m nutes
then MeOH 95% Retention Tine=9.81 mn. [00224] ME:
m z 556 (M+H)+ [00225] 32:
Blﬁ By f

[oﬁz:ﬁi DI | £ Ranthiiles ( 2 met hox
am no -o- |
'“’ﬁ i t?BﬁPmWé'oﬁf‘ f@%‘%%@@éoﬁr@mcwow rﬁ%me@nﬁmmon with

pip&dihd)5% Retention Ti me=9. 00 m n. [00227] MS: niz

: 1059% arﬂffﬂc&wF oy %%%S}%Pﬁ%y?%;ymasi%%&vm|@wﬁ@;{-75%-

Réention Munekyd. jld(ﬂﬁ}i h| ne: [00229] HPLC conndition: MOH

(0B o b AN s e 05308 Ba00T RS ol solamep i fpem. 26

2.73%t, WB, 200714 IBZ({R, ae;waaszaws magm J700L3 18 9RRd 2H, J=7.5 Hz),

b U ST

enki itz WI(M'*'H.)DI perazi ne. [00233] HPLC
condi tion: MeOH 20% 75% gradi ent in 10 m nutes then
[0? ()—I 75% 3Retent|é)n Ti me= 9 24 mn [00234] 'H NIVR

@{mmgﬂ, 278(t4H J45Hz) 352(t aH J=4.5

5‘% 85(t, 2H J=7.5Hz 3.99(t, 2H, J=7.5 Hz),
[00237] I-IPL condition: MeOH 40% - 95% gradientm 10 minutes then MeOH 95%.

Retention Time=10.01 min. .

[00238] 'H NMR (DMSO, d¢): 'H NMR (DMSO, d): 0.88(m, 6H), 1.57(m, 2H),
1.72(m, 2H), 3.50(s, 3H), 3.86(t, 2H, J=7.5Hz), 4.00(t, 2H, J=7.5Hz), 7.16(dd, 1H,
J1=8.4 Hz, 1;=2.4Hz), 7.45(d, 1H, J=8.7Hz), 7.92(dt, 1H, J;=8.4 Hz, J,=2.4Hz), 8.19(d,
1H, J=2.4Hz), 8.36(dd, 1H, J,=8.7 Hz, J,=2.4Hz), 8. 99(d, 1H, J=2.4Hz).

[00239] MS: m/z 466 (M+H)".

[00240]
pm'dyl lxénthine:

- [00241] HPLC condition: MeOH 40% - 95% gradient in 10 minutes then MeOH 95%.

Retention Time=10.87min.

[00242] 'H NMR (DMSO, dg): 0.92(m, 6H), 1 24(t, 3H, J=6.9 Hz), 1.55-1.78(m, 4H),
3.90(t, 2H, J=7.2 Hz), 4.03(t, 2H, J=7.2 Hz), 412(q, 2H, J=69 Hz), 7.51(d, 1H,
J=8.4Hz), - 7.90(d, 1H, J=8.4Hz), 8.00(dd, 1H, J,=8.4Hz, J,=1.8Hz), 8.41(dd, 1H,
. Ji=8.4Hz, 1,=2.1H7), 8.71(s, 1H), 9.01(d, 1H, J=1.8Hz). .
[00243] *C NMR (DMSO, de): 10.95, 11.11, 13.10, 20.79, 20.78, 42.181, 43.12,
44.46, 108.22, 120.26, 120.45, 120.97,-122.87, 135.71, 136.06, 137.75, 14644 146.55,
147.00, 148.25, 149.03, 150 61, 154.08, 155.11, 166.48.
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6.88(d, 1H, J=9.0Hz), 8.13(dd, 1H, J,=9.0 Hz, J2=2.4
Hz), 8.80(d, 1H,1=2.4Hz). [00235] MS: mz 398 (M+H) +.
wpQ0ZA6892735: 1. 3-Di propyl -8-[6- N (6-fl uoroni cecrmsyioy/ 013849
N-(nmeths ami no)-3- p ridyl]xanthine [002371 HPLC
condition: MeOH 40% - 95%gradient in 10 m nutes then
MBOH 95% Retention Tine=10.01 min. [00238] 'H NWR
(DMSO, d6): 1H NWMR (DMSO, d6): 0.88(m 6H), 1.57(m
2H), 1.72(m .2H), 3.50(s, 3H), 3.86(t, 2H, J=7.5Hz),
4.00(t, 2H, J=7.5Hz), 7.16(dd, 1H, J1=8.4 Hz,
J2 2.4Hz), 7.45(d, 1H, J=8.7Hz), 7.92(dt, 1H, J1=8.4
Hz, J2=2.4Hz), 8.19(d, 1H, J=2.4Hz),.8.36(dd, 1H,

[OO@S#WHGZ%?M@O 829%824c1£| 3% =2. 4Hz) . [002391

13- Di propyl - 846- (N-[6- (trifluoromethyl)
nicotinoyll|-N(etyl am D@) 3- pyridyl]xanthine: '
[002411 HPLC condi ti onRy* CVMEOH 40% - 95% gradient.in 10
m nutes then McOH 95%/) Retention Time=10.87m n.
[002421 1H NVR ( DMS 6) 0.92(m 6H), 1. 24(t 3H,

9 jz), 1.55-1.78 3. 90(t
Obb== J=7. 2 Hz), 1§(q é\
IPE @ NH7 . 90{6—tH—J=8. 4
%&8 Bz, “g2E1. 8fp) E*Fﬂ&%?d? 1HO” M=

J22 1Hz), 8.71(s,.1H), 9.01(d, 1H, Ry 1. 8Hz) . [002431

13 @obliBur(dVEO, d6): 10.95, 11.11,

13.10,' 20. 79, '.20.78, 42.181, 43.12, 44.46,108. 22, -
[00225]. 2GjeneR0. $cedt@) 87, the 2 PreparatiaB5of7 Ired 36uSituted . Pyridyl
,},3%_85237_1&6 44, 146.55, 147.00, 148.25, 149.03,

T,-154.08, 155 11, 166.48. 37 WD 2007/ 149277 |

[002¢5) USBaRuod WA niE)End he KEresppudisn gubsiied isocyemate) (3 eq) -

wePplieedNnQVBreSurd véds8 434 aiddotvblt hh b THF (+5-10 mls). The pressure
vessel was flushed with nitrogen, sealed and stirred at 80° C for 24-72 h. After cooling,

the mixture was concentrated in vacuo and purified by gradient silica gel

chromatography or preparative HPLC.

[00247] 37: 1-(5-(1-cyclopropyl-2.3.6.7-tetrahydro-2.6-dioxo-3-propyl-1H-purin-8-
y_)Dvndm-Z-vl)-l ( 2-methoxvethv1)—3 ( 3-methoxvphenvl)urea

' [00248] HPLC condition: McOH 40%-95% gradwnt in 10 minutes then MeOH 95%.
Retention Time=12.80 min.

[00249] MS: m/z 534 (MHE)".

100250]  38: 1-(5-(1-cyclopropyl-2.3.6,7-tetrahydro-2,6-dioxo-3-propyl-1H-purin-8-
1pyridin-2-y1)-3-(3-fluorophenyl)-1-(2-methoxyethyl)urea . o
00251] HPLC condition: MeOH 40%-95% gradient i m 10 minutes then MeOH 95%.

Retention Time=12.94 min. ‘ : .
[00252) ‘H NMR (DMSO; ds): 0.77 (m; 2H), 0.95 (t, 3H, J=7.2Hz), 1.07 (d, 2H,
=6.3 Hz), 1.77(d, 2H, J=6.9 Hz), 2.67 (m, 1H), 3:31 (s, 3H), 3.65 (t, 2H, J=5:4 Hz), 4.03
(t, 2H, J=6.6 Hz), 4.23 (t, 2H, J=5.4 Hz), 6.91 (m, 1H), 7.37 (m, 2H), 759(m 2H), 8.47
(d, 1H, J=8. 7Hz), 9.14 (s, 1H), 11.20 (s, 1H). '

38



p NN\ NR4 THF, 70-80 CO- NN\ NRg Rz 'Rz

Conpound B [ 002451 General procedures for the
wonepgangt7ron of Urea . Substituted - Pyridyl eomuswedei3s49

37-41: [00246] Conpound' B (50 ng) and the

correspondi ng substituted i socyanate (3 eq) were

pl aced in a pressure vessel and dissolved in dry THE

ms). The pressure vessel was flushed with nitrogen,

seal ed and stirred at 80 C for 24-72 h. After cooling,

the m xture was concentrated in ' vacuo and purified

by gradient silica gel chromatography or preparative

HPLC. [00247] 37:

( 2,3,6, 7-tetrahydro- 2, 6-di oxo-3-pro

[0&25(333 Sﬁﬁi)%%g,ﬁ Ry

yI)pyrldln 2-vl L1-(2- nethoxyethyl) 3- (3- met hoxyphenyl u

[oézsfsf (wﬁéﬂogﬁéﬁ%&yme%ﬁ 149% rgs‘fh%g qz ool Sﬁwpyﬁr 5%.
R¢@¥Qnﬁb9Wd@ﬂﬁtqd)lurea ' [ 00251] HPLC condi ti on:

o@ﬁﬁ#l49ﬁ§qg&%g§?w, t |n 10 m nutes then Me OH 9596
[ Retention Ti ne= %Q [00252] "' H NVR (DMSO, d6):

0.77 (|n 2H) 0. 95 (t, 3H, J=7.2Hz), 1.07.(d, 2H

[mzzssl) I-IPLGQ:oﬁﬂihoB."Me(ﬁi 4(74-9(5% ; Hhent]mélO?t;ﬂﬂQes ten e Of05%.

R ]s(l 38 WD 2007/ 149277

: ‘%’%‘Pﬁ 2857 .[00253] MB: nfz 522 (MtH)*. [00254]

[0ex9] 11'H BIMR -(OMISOPIRMIL 77203 231)] 01981 (¢, 1Y, dr=q221z), 1.07 (m, 2H),
(0]

1Fr G BEOrF LAY 7 108 By Safl gty s Aot diyian 494 & 21,

J~é » 412302581, JHE’HHZ};G’an/(rdd,oH{ T BHIA 419575 .97 @l DENI=8. NHz),

7360 'Thﬁiiiﬁﬁo iﬁnfnl %39@1(}%]3._3 1 50 €45 & 18, Y85 028,08 ), 015

(d, 1H, 7=2.4Hz), 11.14 (s, 1H).

[00260] MS: m/z 538 (M+H)".

[00261] 41: 1-(5-(1-cyclopropyl-2.3.6.7-tetrahydro-2,6-dioxo-3-propyl-1H-purin-8-

[00262] HPLC condition: MeOH 40%—95% gradient in 10 minutes then MeOH 95%.
Retention T1me—13 30 min. -
[00263] 'H NMR (DMSO, dg): 0.76 (m, 2H), 0.98 (t, 3H, J=7.2Hz), 1.07 (q, 2H,
=12 Wz), 1.77(q, 2H, J=7.2 Hz), 2.67 (m, 1H), 3.29 (s, 3H), 3.65 (t, 2H, J=5.7 Hz),
4.04 (t, 2H, J=6.3 Hz), 431 (, 2H, J-5.7 Hz), 7.42 (4, 1H, J=8.4 Hz), 7.59 (m, 3H), 7.84
(d, 1H, J=8.1 Hz), 8.09 (s, 1H), 8.47 (dd 1H, J;=2.4 Hz, J,=8.7 Hz), 9.15 (s, lH) 11.14
(s, 1H). o

[00264] MS: m/z 572 M+H)*,
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[00257] 40: 3-(3-chloronhenyl)-1-(5 (1-cyclopropyl-2 3
6 7-tetrahvdro-2 6 dioxo 3
wonroegaksd7H nuri n- 8- vl ) pyri di n- 2-yl - 1- ( 2- met hox Pg)USL@®an13849
[ 00258] HPLC condition: MeOH 40% 95% gradient in 10
m nutes then MeCH 95% Retention Tinme=13.55 mn.
[00259] "H NWR (DMSO, d6): 0.77 (m 2H), 0.95 (t, 3H,
7=7.2Hz), 1.07 (m 2H), 1.77(q, 2H, J=7.2Hz), 2.67
(m 1H), 3.30 (s, 3H), 3.65 (t,'2H, J=5.4Hz), 4.04 (t,
2H, J=6.3Hz), 4.22 (t, .2H, J=5.4Hz), 7.12 (dd, 1H,
1=71.5 Hz, 8.4Hz), 7.37 (t, 2H, J=8.1 Hz), 7.55 (q,
2H, J=9.0 Hz), 7.80 (t, 1H, J=2.1 Hz), 8.46 (dd, 1H,
J1=2.7 Hz, J2=9.3Hz), 9415, (d, 1H, J=2.4Hz), 11.14
(s, 1H. [00260] ME: m ﬁ (MrH) 4. [00261] 41:
1-(5-(1-cvcl opropyl - R&trahydro-2
6- di oxo- 3- propyl - | H-purl rer 8
YI) yridin.-2-vl)-3-(3-(t | uor onet hyl ) phenyl )-1-(2-m
e xyemhvl urea: [OOZGlgij-éfLC condi td on:  MeCOH 40%95%
- Rggaoh 40 mi nutes Then MeCH IQS% Iirentl on
rre 13/ NHIOOZ@;%J—H_NNR (
Omlg N0 (N 3HR )= 7 TERZIP80T. 07 e~ n2P N J— FE’%
®(q, 2H, J=7.2 Hz), 2.67 (m 1H), 29(3 3H)
3 6€ofmboundit J=5.7 Hz), 4.04 (t, 2H J 6. 4. 31
(t, 2H, J=5.7 Hz), 7.42 (d, 1H, J=8.4 Hz), 759(m

[093‘55] 7 @fiera] chrodedbtes Jfe. ﬁleH%J}apa&uQQ & Axﬁ.lk@) Su&uﬁﬂced Pyridyl
fhads =2.4 Hz; J2=8.7 Hz), 9.15 (s,. 1 v
» m{iﬁ . . [00264] M5 nfz. 572 (MeH). . 39V\D

1@@¢W/(E$&&®3ﬁ®ﬂﬁ%ﬂ'cspﬁn@n83nhydn@é o%cﬂ‘%hlon@: 10 - ‘

. ecp Were 'i!la%@d uga erJE'urQ vessel aRgf disso vegI m'dry pyridine (~5-10 ‘mls). For

anhydride reactions, DMAP was added in catalytic amounts. The pressure vessel was
flushed with nitrogen, sealed and stirred at 80° C for 24-72 h. After cooling, the mixture

was concentrated in vacuo and purified by gradient silica gel chromatography or
preparative HPLC.

.[00267] 42: N-(5-( 1-cyclopropyl-2.3,6,7-tetrahydro-2.6-dioxo-3-propyl-1H-purin-8-

[00268] HPLC condmon MeOH 40%-95% gradient in 10 minutes then MeOH 95% h
Retentlon Time=12.80 min.

[90269] MS m/z 474 (M+H)+.

[00270] - 43: N-[5-( 1 Cyclopropyl-2.6- dxoxo—3-nronvl—2 3.6, 7—tehahvdro-1H-pur1n 8-
. vl)-nvndm-Z-vH-N-nhenethvl-benzamlde

'[0027 1] - HPLC condition: MeOH 40%-95% gxadlent in 10 minutes then MeOH 95%.

Retentlon Time=12.63 min..

| [00272]) 'H NMR (DMSO,. d6)' .0.72 (m, 2H), 0. 91(t 3H J=7.5Hz), 1.02(m, 2Hj,
1.70(q, 2H, J=7.5Hz), 2.61 (m, IH) 2.97(t, 2H, J=7.5Hz), 3.96(t, 2H J=6.3Hz), 4.23(t,
2H, J=7.2Hz), 7.04 (d, 14, =8 4Hz), 7.25 (m, 4H), 7. 49 (m, 2H), 7.62(m, 1H), 7.95 (m,
2H), 8.18 (dd, 1H, J;=2.7 Hz, J,=8. 7Hz), 9.03 (d, 1H, J=1.8Hz).

- [00273]  MS: m/z 535 (M+H)".
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NNNRAI THF, 70-80 CO-NI NN4 3 R2 RZ Conmpound B

[ 00265] Ceneral procedures for the preparation of
wamaa4®Rabst i tuted Pyridyl conpounds 42-45: . pO0D2GS&]07/013849

Compound B (50 ng) and the correspondi ng anhydri de or

acid chloride (>10 eq) were placed in a pressure

vessel and dissolved in dry pyridine (--5-10'ms). For

anhydri de reacti ons, DVMAP was added in catal ytic

anounts. The pressure vessel was flushed with

nitrogen, sealed and stirred at 800 C for 24-72 h.

After cooling, the m xture- was concentrated in vacuo

and purified by gradient silica gel chronatography or

preparative HPLC. [00267] 42: N-(5-(I-cyclopropyl -

3,6 7-tetrahydro 2 6-dioxo 3 propel 1H purin-8

:2N 2 Gadiass 26k

PEeRygpethy)benzamide:> 80 nin. [ 00269] I\/B
[owm] 47HPLﬂHdd)1ch.t10n [I\MYRQ])%-%% graidnbin( 10 @it RRAGPMEOR 95%.

el 2 36 7 tetrahydro IH -Darin 8
Ré%ﬁ%°“%%nauf{&gmm}y 1- N phenet hyl - benzani de [00271] -

[003 76T cbhmmoDMsm;(ag) 409 AhHY; adi @nf 21)) 013 (i, RHY,88R92 (t, 3H,

. J-%WQ{' 50’)_, 12%? i, {)1%72.1_7’(5;2?1, %ﬁﬁ ?%%i% ,tg.s%hg,o fifhk o7 am,

41D=7.1814d) 1H1 R4 i§2),2F7 (m,13HY) (7057 @i, ZHI)EW.QSI-@,,IIE, 826((ad, 1H,

2 97t 96(t, 2H, J=6.3Hz),
er}zlcél(ztJ ggHz)%@{égS@%ﬁ‘%( (1H ' J=8. 4Hz) , )7125 (m
[om-n M§9(znv{z42ﬂ)(M+H) 2(m 1H), 7.95 (m 2H). 8.18

(dd, 1H, J,=2.7 Hz,.J2=8.7Hz), 9.03 (d, 1H, J=1.8Hz):
273] Nz 35 (M) + 40 VIO 2007/ 149277

(] X )

mvﬁdmezt-mm;m lqwzidﬁr ﬂvﬂgﬁvﬁmpél&ﬁidte;‘ I ﬁgurl n- 8;1 : S
V oyl me Yy enzam de

[0?9(7%75 Ko ieiitos M%?% 4&7@ 70 891586 4ol Oqmgingtes then Pﬂ!eOH 95%.

Ratgotioh @$me+e80 MifOH 95% Retention Tlne 11.95 nin.

[00280] MS: m/z 516 (M+ED".

[00281] 46:
' pyridyllxanthine .
[00282] 'H NMR (DMSO, dg): 'H NMR (DMSO, dg): 0.88(m, 6H), 1.57(m, 2H),
1.72(m, 2H), 3.50(s, 3H), 3.86(t, 2H, J=7.5Hz), 4.00(t,. 2H, J=7.5Hz), 7.16(dd, 1H,
11—84Hz Jo= 24Hz), 7.45(d, 1H, J=8.7Hz), 7.92(dt, 1H, J=8.4 Hz, J,=2.4Hz), 8.19(d,
" 1H, J=2.4Hz), 8.36(dd, 1H, J1=8.7 Hz, T, =2.4Hz), 8.99(d, 1H, J=2.4Hz).

[00283] HPLC condltlon MeOH 40%-95% gradlent in 10 mmutes then MeOH 95%.
- Retention Time=10.01 min.

[00284] MS: m/z 466 (M-+H)".

[00285] .- 47: 3-Benzyl-1-(5-(2.3:6,7-tetrahydro-2 6-dioxo-1 3-dipropyl-1H-
yl )gyg'din—Z-yl)—1-(2—momholinoethyl Jurea . . . .
' [00286] 'H NMR (DMSO, dg): 0.77(m, 2H), 0.95(t, 3H, J=7.5Hz), 1.08(m, 2H),
1.77(m, 2H), 2.45(m, 4H), 2.56(m, 2H),'2.65(m, 1H), 3.47(m, 4H), 4.03(t, 2H,
| J=7.5Hz), 4.15(t, 2H, J=6.0Hz), 4.46(d, 2H, J=6.0Hz), 7.30-7.40(m, 5H), 7.60(d, 1H,
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[00276] "H NVR (DMSO, d6): 0.19 (m 2H), 0.41 (m 2H),
0.75 (m 2H), 0.92 (t, 3H, J=7.2Hz), 1.05 (m 2H),
wa2607/1¢771H), 1.75 (g, 2H, J=7.5 Hz), 2.65 (nmpCtids2007/013849
3.97 (m 4H), 7.18 (d, 1H, J=8.4 Hz), 7.37 (m 3H),
7.57 (m 2H), 7.99 (m 1H), 8.26 (dd, 1H," JI=2.7 Hz,
J2=8.7 Hz), 9.07 (d, 1H, J=1.8 Hz). [00277] MS. niz
485 (M+H) +. [00278] 45: N-(5-(1-cyclopropyl-2 3 6
7-tetrahydro-2 6-di oxo-3-propyl-1HDurin 8
yl)pyridin-2-y1) N (2-(pyridin-3-yl1l)69y1l)pival am de
[00279] HPLC condition: _ MeOH 40% 95% gradient in 10
m nut es' then I\/EO—| 95% Ret ention Tine=9.80 mn.
QOOZSO% 516 ( M+ . [00281] 46:
= SWFlcéH[esJ TROHg. 17 &Fﬁc@t-(? y i ndi Ry g6, 1H,
J_pumzplvl ] xant hine [00282] 'H NMR (DVB. O, 'd6): 'H NWMR

[oégsgb( SHPg&,)concgn% (Meoﬁbgo*yg:z%g:égigﬁzbg a8 @%@Zé&ﬁ‘m@oﬂ 75%.
Redafiob Mipe=10.38608d, 1H, J1=8.4 Hz, J2=2.4Hz), 7.45(d,

J=8 7 7.92(dt, 1H,°J, 8.4 Hz, J2=2.4Hz),
[0@5’@9((}\48-;257}@/?%}2 8.36(dd, 1H, Ji=8.7 Hz, )

J2=2. 4Hz), 8. 99(d 1H, J=2.4Hz). [00283] HPLC
0 %

.7 3Ber| z| - | (5 (2 346
R s s A e e L P e

- L77nNRED{ DB, ) 3. 39(5273(H)m3 52&9 2Ho JgsaHz),smosat;zwﬂw pHz),
| 4113(@82(HT11=§HH 414<7(7(iﬁ J"-l?i) H, 4%§W40%;§')H5H¥ 5@&@ f‘% 9.0H2)
8, ﬂ(qu(la( 0 i 35, 90200 H1, T2BaEis . K86 JHL 1=3.52)

[002939- TIADCPondikibn: ﬁe@ﬁ(tﬂ)%-%'% 8gr41§'1eﬁ@@1 30Qfihdd? %]eﬁ MeOH 95%.
PCT. USZOO?/ 013849 J=9. 0Hz) dd, 1H, Ji=

Rejeption Jipeyll.Y i g 1H, J= 2 4Hz), 9.45(t, 1H,
[00292] 4HxAS: n/HOBBEI+HPLC condition: MeOH 20% 75%
gradient in 10 m nutes then MeOH 75% Retention
- Tinme=10-33 min. [00288] Ms: miz 573 (MtH) +.
{00293] 49: 1-(5-(1-Cyclopropyl-2.3.6.7-tetrahydro-2,6-dioxo-3-propyl-1H-purin-8-

1 idin-2-y1)-1-(2-methoxyethvl)-3-(4-methoxyphenyl)urea
 [00294] 'H NMR (DMSO, ds): 0.77(m, 2H), 0.96(t, 3H, J=7.5Hz), 1.08(m, 2H),
1.79(m, 2H), 2.68(m, 1H), 3.33(s, 3H), 3.65(t, 2H, J=5,71iz)’, 3.79(s, 3H), 4.04(t, 2H,
J=7.5Hz), 4.24(t, 2H, J=5.7HzZ), 6.94(dd, 2H, I;=6.9 Hi J,=2.1Hz), 7.50(dd, 2H, J;=6.9
Hz, J,=2.1Hz), 7.57(d, 1H, J=9. 0Hz), 8.44(dd, lH 31=9.0 Hz, J,=2.4Hz), 9. 11(d 1H,
' J=2.4Hz), 10.90(s, 1H). :
[00295] HPLC condition: MeOH 40%-95% gradient in 10 mmutes then MeOH 95%
: Retentlon Time=11.47 min. -
[00296] MS: m/z 534 (M-+H)".

[00297] - 50:-1
_dihydroxypropylJureido)-3 -pmdxl |xanﬁune :
'[00298] To a solution of 1l-allyl-1-[5- -(1-cyclopropyl-2,6- d10xo-3-propyl-2 3,6,7-
tetmhydro-lH—punnTS—yl)—pyndm-Z—yl]-3-(3,4-d1ﬂuoro-phenyl)-urea (0.102 -g, 0.1956
n;mbl) in acetone and water (15 mL) was added osmium tetroxide (0.0780 ﬁ1g, 0.3068.
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. lﬂﬂiﬁ% dJP1 Raehping of Obalidl-

[ 00289] 48:

3-Benzyl -1 -(5-(1-cycl opropyl -2, 3,6. 7-tetrahy' dro-2. 6-d
woanar/39propel -iH . purin-8-yl)pyridin-2-yl PCT/US2007/013849

-1-(2- met hoxyet hyl Jurea 100290] 'H NMR (DVSO, d6):

0.74(m 2H), 0.95(t, 3H, J=7.5Hz), 1.08(m 2H),

1.77(m 2H), 2.67(m 1H), 3.30(s, 3H), 3.59(t, 2H,

J=5.7Hz), 4.03(t, 2H, J=7.5Hz), 4:19(t, 2H, J=5.7Hz),

4.46(t, 2H, J=5.7Hz), 7.26-7.40(m 5H), 7.58(d, 1H,

J=9.0Hz), .8.41.(dd, 1H, J,=9.0 Hz, J2=2.4Hz),

9.02(d, 1H J=2.4Hz), 9.18(t, 1H J=5.7Hz). [00291]

HPLC conditi on: MeOH 40% 95% gr adl ent in 10 m nutes

h]S gé 5% Retentl on Tine .31 nun. [00292] M

miyp d G RO R g prie: 006 50g, £15H4 BBPBpy Temeestign was

stitred at rm‘gy ro72h 4- \dluebf Dot BeARYAs 4gp1ied ftd ROR and the reaction was
r1

“%‘53 h@?é??li( L){b MB&V%@HWE’FW% 3 g gilica cplugprrunning a

DCRANGEDH A diet. fofh mS‘VzJ‘%’l(ue ﬁaﬁﬁ)ﬁ:& wg?é;;so(ndenhg%dz fﬂéeré% ?ﬁtﬁfl Reashed

m S
W%f’?f%ﬁ’ﬂ%é’lqa?ﬂgf%élf 4.04(t, 2H, J=7.5Hz),
[0a29®4 ( t HPRH, coﬁéﬁ:oﬂi‘ﬁ/l)eOPﬁ‘l@%(%d’e griildiend in—f0 fhidtes then MeOH 95% |

J2=2. 1 Hz ), . 7,.50 J1=6.9 Hz, J2=2.1Hz), 7.57(d,
f"i%,m“j“:‘%s: 653 T ilang}‘-Ji =9.0 Hz, J2=2.4Hz),

[0030D] ( dMSt iz 55&@4414}1;*) 10.90(s, 1H). [00295] HPLC
condi tion: MeOH 40% 95% gradi ent i'n 10 m nutes then.
MeOH 95% Retention Tinme=11.47 mn. [00296] MS: nfz

(0631 ( Va1 1-Cyclg) ropfyh8-[6-(3-[trifluoro-m-tolyl)-1-(2.3-

dlﬂv&ﬁp%m%&w@rmhxﬁ . (3-f3
uorophenyl )-T-(2 rISOelldrox) propyl ] urei do)-3

yskiprapyba.6gtioxo-3-propyl-2,3,6,7-
tethatfytttor] H pubif-a1) BYS4IBRCARSL( ZifladtbA¥ By RolhgHNke? . 3(Posk ¢,
0120, el B 299986 40d- eyt {153 aras- 3ddgd osimiym tefroxider (RS5 g,
0. D}qahﬁﬂl)bl))andmeﬁeﬂ@ltﬂ&ghﬂmem-&%@t(O tOB'G‘ gl % 30’{3()&1%%}3 MehePfR8ction
wa QsITi um tetrox| de
i g 2576 g i Shactonsi e semnie) 40 an ipregction was
stiaged fdr a?t?thliby “enr mhe btdiﬁcﬂ\h@(p\dﬁieg&s%ga;ég fg sflicd ¥8Ihmn running a
e i rred at or
DERP ML OR =R B2y Fatiops wefocargnepre Hldef g wasted
WmlaMeOﬁtoraffeddﬁMutaadeer 48h. The product was purified
. n
A LR bl R b
fOfﬁmtwRemdomﬁstﬁw -23intih. I\/EO—| to afford a white :
[065041 9- Ms: m/z 588 (MH)'.

[00305] Numerous mo_diﬁcations and variations of the present invention are possiblé
in light of the above teadhings. It is therefore to be understood that within the scope of

the appended cléims, the invention may be practiced otherwise that as specifically

described herein.
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[ 00299] HPLC condition:

m nutes then MeOH 95%
woiowAald2798 m n.
51: 1-Cycl opr opyl
-1-(2 3- dihti

-3 _propyl

MeOH 40%

[ 00302] To a solution of.

l-allyl-1-[5-(21-cycl opropyl

- tetrahydro-IH purin

8-yl)-pyridin-2-yl]-3-(3-trifluoronethyl
i n acetone and wat er

(0. 098 g,

0.1770 nmmol)

was added osm um tetroxide (0.055 g,

WA ARRRGkI ne- N-oxi de (0.036 g, 0.3073 nmmol ).
L ma?ggtlrred at 25C for 72h at which point

reaction

95% gr adi ent
for 5 m nutes.
[00300] Ms: niz 556 (MHH) +.
-8-[6-(3-ftrifluoro-mtolyl
dr oxypropyl Jurei doLpyri dyl | xant hi ne

-2, 6-di oxo- 3- pr opyl

in 10
Ret enti on
[ 0B W$2007/013849

-2,3,6,7

- phenyl ) -urea
(15 )

0. 2163 nmol ) and
The

L. heatA oempawgdistlected frod0: gavng: t he reacti on was

stirred

anot her 4 The pr%ouc
g g iﬁg r
fractl p

N 5

USIWS%EI

gradie

filtePed) dhd washed with M
solid. [09303] HPLC condition: M

in 10 m nutes then MeOH 95%

Ti me= 13.23 nkn.

for 5 m nutes.
[00304] MS: mlz 588 (N%FD%

Nuger ous t| ons
. kb .

Ner 8THre o
t he appeﬁﬁe

was purified

40% 95% gr adi ent
Retention

i nvention|my be practiced otherwse that ae—

specifically

select
CF3 O
5
H
ANEIN
o”’l‘lﬂj
7

descri bed herein.
PCT/USZOO?/Of§849 VWHAT | S.CLAI MED IS 1. A co

gorﬁt he gr(g_@%lzs &

H
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|l F -~IN-~-F O0j'm off' 5-0 21 22 CF3 0 ~0 23 24

45 WD 2007/ 149277 PCT/ US2007/013849 /~vy 4 1 11 T &N
wQOB®07/12%726 if CF3 O N 27 28 GCF3 N - ~-F €eCNus200M013849

O O0- 0- 2930 H CF3\/~-NF ON-_  OXJI:N it O O-

31 32 -0-~H O) NON33 34 H.

27 28
V\E\&N %—@—C& \/\ijL/EN %—Q—F
O N j \5 . O N j \5
O_
29 ' .30

35 ' ‘ 3.6
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43 44 O H N N~NH ONNNOI OONNM NI F 4s
46' 47 WD 2007/ 149277 PCT/ US2007/013849 O H Z~IN)~N
wWO2007N4927WH O N/ O O N N LAN | -N ~-NH O NPNT@S2007/013849
47 48 p OOHNNN~~NH N~/NNNHNPNN N/ F O
NNHOF o- HO49 50 Z~ OONN-N~-NH z NONN
HO/ CF3 J . It" HO
o]
i o]
RS Ve B AYINE & U
OJ\N N \_7 N N)‘\/[N =N >‘NH
SO AN 8 So el
g S -
47 48
\o o
Q
H .
— NH
N Q ”)K/[N, N0
N =N »nNH %\ \ 7
A A2 4 o7 N N F
07 "N” "N HO
. F
o— HO
49 50
o .
A\N)iﬁ =N »—NH
"N
Ay L e,
HO
HO
51
or a pharmaceutically 'accep'table salt thereof.
-2, A pharmaceutical composition comprising: .
(a) a therapeuticaliy effective amount of a compound of Claim 1; and
(b) d pharmaceutically acceptable excipient.
3. A therapeuﬁc method for treating a pathological coﬁdition or symptom in a

mammal, wherein the activity of -adenosine Aop receptors is implicated and antagonism:
of its action is desired comprising administering to the mammal an effective amount of a.

compound of Claim 1.
4. A method . for treating asthma, allérgies, allergic diseases or an autoimmune

disease comprising administering an effective amount of a compound Claim 1 to a -

mammal in need of such treatment.
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51 or a pharmaceutically acceptable salt thereof. 2.
A pharmaceutical conposition conprising: (a) a
woherapetvi cal |y ef fective anount of a conmpoun@Cwofus2007/013849
Caim1l.; and (b) a pharnaceutically acceptable
excipient. 3.. A therapeutic nethod for treating a
pat hol ogi cal condition or synptomin a mnmal,
wherein the activity of adenosine A2B receptors is
i mplicated and antagonism of its action is desired
conprising admnistering to the mammal an effective
anount of a. conpound of Caiml. ' 4. A nethod, for
treating asthma, allergies, allergic diseases or an

aut oj nmune. _di sease conpri sjng adm nj stering an,
> ef 6t m}ﬂ"damfuﬁ?aﬂ&s ‘?ia%% Sissareey msiin reséstance.Qightes, jopncer,
ischemib/prefisidh tibpaieflEdiabedd MEnSRXY 1A Bfpferbaric oxygeir-induced
PCT/ US2007/ 013849 ~ 5. A nethod for treating diarrheal
TP PR PIRELTIOE S ELiCciyanmaunt of  spmppund Claim 1 or a
phasedventically aptcptable saft thefédfité £ Santh dehded JFidhnRRARKdRY. OF
hyper bari ¢ oxygen-induced retinopathy, conprising
adm ni stering an effective amount of a conpound C aim
6.1 oIThe copipatmbefiongpihd Chanapoatidetn aldical fhekpel to a
marmmal in need' of such' treatnment. 6. The conpound of
a conpound Caim1l for use in nedical therapy. - .7.
'7 -The Thegwee of a eorupoynd {haim(l foir thelmébrpifaduire ofra Rigtizaititittsefid for
th RS Hisc B W mdrlihat, LI L FARARNT OF @ disease i
a m uman. 43> 2"

mmal, sSuch asS a
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