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‘Field of the Invention The present invention relates to conpounds and

phar maceut i gl ofspyRgsi tions that are 5 selective ant agonf'éf/ﬁszg&/d%%@s
adenosi ne receptors %ARS). These corrpougds and conpositions are useful as
pharmaceuti cal agents. Background of the Invention The al kyi xant hi ne
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ant agoni_st These ¢ unds al so have limtations, thus, the devel opnent of
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has been recogni zed that theophyllineand its closely rel ated anal ogue
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adenosine antagonist (See Linden, J., et al., Cardiovascular Biology of Purines, eds. G.
Burnstock, 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

15  other classes, i.e., selective B,-adrenergic agonists, corticosteroids, and recently leukotriene

antagonists. These compounds also have limitations, thus, the development of a theophylline-
like drug with reduceci side effects is still desirable.

It has been recognized that theophylline and its closely related analogue caffeine block
endogenous adenosine acting as a local modulator of adenosine receptors in the brain and other

20  organs at therapeutically useful doses. Adenosine activates four subtypes of G protein-coupled

adenosine receptors (ARSs), A1/Aza/Azp/As. Enprofylline, (compound B), is another example of
a xanthine



B WD 2005/ 021548 PCT/ US2004/ 027133 2 that has been reported to bl ock A2B
adenosi ne receptors and is used to treat asthma. However, this conpound

only weakl ywipl 20682148, A2A and A3 adenosi ne receptors. |bchesoed/@o133been
shown by LaNoue et al (U.S. Patent No. 4,060,481) that selective adenosine

A2B antagonists are useful for inproving insulin sensitivity in a patient.
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oot L coPARURERLI e ATREPHIe Aerek B P! DY Pl o638 Aot P Byt

fibrosi P tdr aNSMPahm! RGUIBID0LS, 305807 AR ARS a&o'ﬁ‘l%e?t:awmohmnoﬂ, .anfPhysi ol .
1999, 276, C361- C369.) Recent|y Linden et al S. Patent . 6,545, 002)

havdSdegesticinate ia aelavest Bdselease bemasHMGL pﬁ%@: cther Bmcienygesoriatedns t hat
are sel an 0,
adenosi ﬁ’g{ﬂrﬂesgé %’rg%gé]%? %?)%tmé (e)f%%lt @\gg’ﬁlpar%g %gs a ge%g&al a{)ﬁgﬁ} ? ﬁlg YZP’?‘HAZ A
and A3 NxRsgsci ih936 78vi3sk8) emdqﬂwélahd&pagdmt waseditatidn (Reeddrtiof P.Le eagjo di sts are
known f the ont j.nu eed exi.sts fQqr
conpou n Aé?@ @ér g@ 9 J'é’v?g Saﬁg‘@r f{;ﬁ g?"d;%‘?fr t)%#glgéme&éﬁ'ﬁ%&’ﬁﬁaof@?% e
I nventi %ohmeler, G.R., et al.,J. Biol. Chem. 1995, 270, 2387-2394). Adenosine acting through A
20  ARs has also been reported to stimulate chloride permeability in cells expressing the cystic
fibrosis transport regulator. (See Clancy, J.P., et al., Am. J. Physiol. 1999, 276, C361-C369.)
Recently Linden et al (U.S. Patent No. 6,545,002) have described a new group of
compbunds and pharmaceutical compositions that are selective antagonists of Az adenosine
receptors (ARs).
25 Although adenosine receptor subtype-selective probes are available for the A;, A4, and

Aj; ARs, only few selective antagonists and no selective agonists are known for the A,p receptor.

Therefore, a continuing need exists for compounds that are selective Ap receptor antagonists.

Summary of the Invention
30 The present invention provides compounds that act as antagonists of A,p adenosine

receptors. Accordingly, the present invention provides a compound of formula I:



30 The present invention provides conpounds that act as antagoni sts of A2B
adenosi ne receptors. Accordingly, the present invention provides a conpound

of formul a Wwo 206339448/ 021548 PCTI US2004/ 027133 3 0 ~R HF’E@%"W 21}1#3 ~X-Z O
RZ NI)n | wherein: R is hydrogen, (C3Cg)alkyl, hal O(Cl- a ?<y

(C3-Cs)al kenyl, or (C3-C5)al kynyl; -5 Rl and R2 are independently hydrogen,

(C-Cg)al kyl, (C3-C8)al kenyl, (C3-C8)a| kyn |, (Cl-C8)al koxy,

(C3-C8) cycl oal kyl, (C3-C8)cycl Oal M\yl yal kyl -, (C4-d o) heterocycl e,

(C4C10) het erocycl e(Cl - Cg) al kyl - CI| ) —7 (C6-ClOQaryl (C-C8)al kyl -

(Cs.C Oheteroaryl, or (C5_CL0) het ClECg)al kyl-; Xis a 5-10 nmenber

het eroaryl ring haV| ng one nitrogen aEQm an&Z bptlonal ly 10 interrupted by

1, 2, or 3 non-peroxide oxy (-0-), thi'o (-S-), sulfinyl (-SO), sulfonyl

(-S(O)2-) or amine -N(R9)- groups; Zis _-OR3, -SR3, halo, -S(O m NRAR5,

-NR4R5, or (C4-Cl0)heterocycl e wherein It he het erocycle is optionally

substituted wWhbd,. 2, 3, or 4 substituents independently selected from

hal o, cyano, nitro, -OR -SRB, (Cl-C8)alkyl, (C6.Clo)aryl, -Q(C6-ClOaryl,

18 hydroxy(Q- Q) aREzhydfmhm(l?s_)@ﬁ%MCrgb)au?(’ @ Coptibig) or (ChRpIRIym, O) R
an £ac i,S endent - ryl,,

(2 g) al kenyT, cg %55% pendegdly hydioge, (Ciih k‘kvkéég@a@gﬁﬂ* Kyl ,

R7R8N( C1- Cg) a d:al Cs-C; lB&kl (O R,

_COOR6, and - %’y Ralifen b‘J:'(’&(c?- ?é Vi (@@M& 3( ’Jeﬁalkyj

( C3- C8) al kynylG (%w)bs@cwy@lmﬂ:wm@ (451 é@yﬂ()éky

ERCIE Er e R N
(C3-C8) al kenyl , X is a 5-10 member heteroaryl ring having one nitrogen atom and optionally
10 interrupted by 1, 2, or 3 non-peroxide oxy (-O-), thio (-S-), sulfinyl (-SO-), sulfonyl
(-S(O),-) or amine -N(R®)- groups;

Zis —OR3, -SR® , halo, —S(O)m-NR4R5, -NR4R5, or (C4-Cyp)heterocycle wherein
the heterocycle is optionally substituted with 1, 2, 3, or 4 substituents independently
selected from halo, cyano, nitro, ~OR®, -SR®, (C;-Cg)alkyl, (Cs.Cio)aryl, -O(Cs-Cio)aryl,

15 hydroxy(C)-Cg)alkyl, R°R°N(C;-Cg)alkyl, halo(C;-Cg)alkyl, -NR°R®, -C(O)R®, -COOR?,
and ~-C(O)NR'R®;

each Z! is independently (C;-Cg)alkyl, (C2-Cg)alkenyl, (C,-Cg)alkynyl, -ORS,
-SRS, halo, R°0(C;-Cg)alkyl, R'R*N(C;-Cg)alkyl, halo(C;-Cg)alkyl, -NR'R®,
R'R®N(C,-C)alkyl, -C(O)RS, -COORS, and -C(O)NRR?;

20 R? is (C;-Cy)alkyl, (C3-Cs)alkenyl, (C3-Cg)alkynyl, (Cs-Co)aryl,
(C6-Clo)aryl(C_1-Cg)alkyl-, (Cs.Cio)heteroaryl, (Cs.Cio)heteroaryl(C-Cg)alkyl-, -C(O)RS,
or -C(O)NR'R,

R* and R are independently hydrogen, (C;-Cg)alkyl, (C3-Cs)alkenyl,
(C3-Cg)alkynyl, (C,.Cg)alkoxy, (C3-Cg)cycloalkyl, (C3-Cs)cycloalkyl(C,-Cs)alkyl-,

25 (Cs-Cis)polycycloalkyl, (C¢-Cyg)polycycloalkyl(Ci-Csg)alkyl-, (Cs.Cio)heterocycle,
(Cs.Cro)heterocycle(Cy-Cg)alkyl-, -NR'R®, (Ce.Cyo)aryl, (Ce-Cio)aryl(C;-Cg)alkyl-,
(Cs.Cio)heteroaryl, (Cs.Cio)heteroaryl(C-Cg)alkyl-, -(Cp-Ca-Y)q-(CHz)o4-X', -C(O)RS,
-COR®,-C(O)NRR?, or -S(0),-NR'R?; or R* and R® together with the atoms to which
they are attached form a saturated or partially unsaturated, mono-, bicyclic- or aromatic

30 ring having 3, 4, 5, 6, 7, or 8, ring atoms and optionally comprising 1, 2, 3, or 4



(C3-C8)al kynyl, (Cl-C8)al koxy, (C3-C8)cycloal kyl,
(C3-Cg) cycl oal kyl (CI -C8) al kyl -, 25 (C6-C18) pOl ycycl oal kyl,
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20 wherein R7, R® and R’ are independently hydrogen, (C1-Cg)alkyl,
R*O(C;-Cg)alkyl, R®R°N(C;-Cg)alkyl, halo(C;-Cg)alkyl, (Cs.Cio)heterocycle, (Cs.Cio)aryl,
(C¢-Co)aryl(C;-Cs)alkyl-, (C4.Cio)heteroaryl; -COOR?, -C(O)R?, or ~-C(O)NRR® wherein
the heterocycle, heteroaryl or aryl are optionally substituted with 1, 2, 3, or 4 substituents
independently selected from halo, cyano, nitro, —OR”, -SR?, (C¢.Cyg)aryl, -O(Cs-Co)aryl,

25 hydroxy(C;-Cg)alkyl, R®"R°N(C;-Cg)alkyl, halo(C;-Cg)alkyl, -NR°R®, -C(O)R?, -COOR®,
and -C(O)NR'R®; or R” and R® together with the atoms to which they are attached form a
saturated or partially unsaturated, mono-, bicyclic- or aromatic ring having 3, 4, 5, 6, 7, or
8, ring atoms optionally ring having from 4 to eight ring atoms and optionally comprising
1, 2, 3, or 4 heteroatoms selected from non-peroxide oxy (-O-), thio (-S-), sulfinyl (-SO-),

30 sulfonyl (-S(O),-) or amine -N(R®)- in the ring;

R® is hydrogen, or (C,-Cg)alkyl; R® and R°® are each independently hydrogen,
(C1-Ce)alkyl, (C1-Cg)alkoxy, (C3-Cg)cycloalkyl, (Ci-Cg)alkylthio, (C-Co)aryl,
(Cs-Cyp)aryl(C;-Ce)alkyl-, heteroaryl, or heteroaryl(C;-Cg)alkyl-; or RPand R° together



the heterocycle, heteroaryl or aryl are optionally substituted with 1, 2, 3,
or 4 substituents independently selected fromhal o, cyano, nitro, -ORB,

- SRS, (C6_Clwdatogloaisag C6- Clo) aryl, 25 hydroxy(Cl-C8)al ky|
RORCN(Cl -C8) al I ryl, hal o(Cl-C8)ai kyl, -NRBR -C(O) Ra, -céﬁ?if‘{sz‘"’é(ﬂ’dm
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niso,1,2,3,4,5, 3{17’ or8; m.sl, or2; andgi s1, 2, 3,0or4;ora pharnaceutically
accept abPeseRtable ARt @AM The | nvention al so provi des phar maceuti cal |y

accept abl e Sa%gcﬁti&[al@, 160 [ReREh RbvilQatkrapeufit }neth-gg?%l‘;c ﬂ}e«ggfiﬁngﬁ titafifly P1 OVi des

a pharmaceuti conposition conprising a conpoun al, or a

phar #cepatholagibal conditon ersymptont in athammal; suchnas e bninamatlicosin thewbtivty, i.e.,

phar maceuti call. ceptabl e diluent.or.cantier. Additionall the invention
P ovi dos SeeraRiyit o R A ASRSRTS iBicERAGR Sie o Atk MrBPEmS ¥EBR e ol ogi cal
condi t i Opatﬁélogyma_ta@fmgbm?m (ﬁa,ntrrad_kingg uﬂme@actmﬂyumire&mlrngéﬁarat&mact fvity,
1.e., over-actiyvity, of adenqs]ne Amreceptors . is Inpllcated I.n ope or nore
synpt ons SHEPEMRE Slﬁ&@rﬁsﬁsgw conditions WG'YAs, SHi 4ee net limitgdgpiasihepa, alfergipp allergicr j vi ty
is desir 10 Al : im1§Hﬂ§€‘di | S (o oTeTc IR

i ncl ude, a%ﬁartsgsa@' .idlg?él ?Fﬁn@é%@% %ﬁkgﬂgé’%ﬁr@ al aenrj%ag%qég'l llugl?sé’i C glslsde?%gseess’ (e.qg.
al | el§i cinshlimiesistancgndiabdtes. pievéntipn ofimasicelhdegramilation gssocigted gvithl upus) ,

di heal di .15. i [, | i ab . J f |1
Gegr anu SEPBHERTEusio iR el ORI TRABTP ob il GeRRns Wng AR Wl A8 | L7
i nhi bi ti @hitdfonoTghgiggeresis én digbetie equinopdthycort iypeibasc ox/en-indabddaetinopathef

angi ogenesi s in diabetic retinopathy qor hyperbaric oxygen-induced
r et i nopatlAgnventioa a%Sﬁmweéﬁmarf}soé%rrmam&anmw a%es,é&*fmaesm?m,

di ar r healy;,gitse fdfftion SFSbioPereis irStedPatic tissues, and inhibition of angiogenesis in
20  diabetic retinopathy or hyperbaric oxygen-induced retinopathy in a mammal, (e.g., a human)
comprising administering to the mammal in need of such therapy, an effective amount of at least
one compound of formula I or pharmaceutically acceptable salt(s) thereof.
The invention provides a compound of formula I for usé in medical therapy, preferably
for use in treating diseases or conditions associated with deleterious A;p receptor activation or
25  activity, including asthma, diarrheal diseases, insulin resistance, diabetes, ischemic/reperfusion
injury, inhibition of angiogenesis in neoplastic tissues, and inhibition of angiogenesis in diabetic
retinopathy or hyperbaric oxygen-induced retinopathy.
The invention also provides the use of a compound of formula I for the manufacture of a
medicament for the treatment of a pathological condition or symptom in a mammal, such as a
30  human, which is associated with deleterious A,p receptor activation or activity, including the
above-referenced diseases or pathologies.
The invention also includes a method comprising contacting a compound of formula I,

optionally having a radioactive isotope (radionuclide), such as, for example, tritium, radioactive
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wi th del eterious "A2B recgpfor activation or activity, rncludingthe

above- r ehegsaringthe ditseiaf displacempent l@éﬂ@gﬁ(b@hganﬂl@ld/%m%n gof the agent.ncl udes a

met hod conprising contacting a conpound of fornmula I, optionally having a
radi oactive isotope (radionuclide), such as, for exanple, tritium

radi oacti ve WD 2005/ 021548 BCTL.U$S2004/ 02713 6 i.odine (for exanple, 1ul for
bi ndi ng assays or 1231 for CEF e = like, with target A2B
adengsi ne r eCRRHIRANtShdve Aiseorded Sbf @nipdhktls'of BRAAVMEon hiving Mm@k IidAnBetro, so
as to bind to said receptors. Cell nenbranes conprising bound Am adenosi ne
r ecept orussful éor thesleatyeent disgasep or sandifiopsassoriatesdowidle deleteriqusazp recsptorastiationds f or
adenosin dBGRPt Or subtypes or can be used as a 5 tool to identify potenti al
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del et er i yanched ehaimisepersiuchas Tisopromit” being weeificallyyreferrpdtor IWhenliag cerele ni ti ons
AR S RGO B g ©
br anchedtriptechonds in tHhéschaint r ef erence to an i ndivi dual radical such as "propyl™"
embraces onl y“Atl';'le; dgrgc{tc?si a tenglhr%&igalro?(ajxil 8r?zllld-fu%ed bicyclic carbocyclic radical having
20  about nine to ten ring atoms in which at least one ring is aromatic.
“Arylalkyl" or “(Cs-Cip)aryl(C;-Cg)alkyl-" refer to a group of the formula
aryl(C,.Cg)alkyl-, where aryl and (C;-Cg)alkyl are as defined herein.

“Heterocycle” encompasses a cyclic radical attached or linked via a nitrogen or carbon

ring atom of a monocyclic, fused-bicyclic, or bridged-bicyclic, saturated or unsaturated, ring

25  system containing 5-10 ring atoms and preferably from 5-6 ring atoms, consisting of carbon and
one, two, three or four heteroatoms each selected from the group consisting of non-peroxide oxy
(-O-), thio (-S-), sulfinyl (-SO-), sulfonyl (-S(O)-), amine -N(R9)-, or -N= groups, wherein R’ is
as defined herein, and optionally containing 1-3 double bonds (e.g., -CH=CH- or-CH=N-).
Heterocycle includes, for example, tetrahydrofuryl, dihydrofuryl, tetrahydroimidazolyl,

30 azanorbornyl, pyrrolidyl, piperidyl, piperizyl, morpholinyl, azepinyl, 1,3-diazepinyl, 1,3-
benzodiazepinyl, 1,4-diazepinyl, 1,4-benzodiazepinyl, 1,5-diazepinyl, 1,5-benzodiazepino and
the like.



branched chain isoner such as "isopropyl" being specifically referred to.
When al kyl can be partially unsaturated, the al kyl chain may conprise one
or nore (e.wo2bos/21548, or 4) double or triple bonds in pbgyuSheisnzzAryl"
denotes a phenyl radical or an ortho-fuskd bicyclic carbocyclic radical

havi ng 20 about nine to ten ring atons in which at |least one ring is
aromatic. "Ar{Hetetegiyt” epcompasses@ redl&alwt@@edwaamh@atom of efmmnocyslig agpmeatis of t he

hor oi . “RereronpE L ik ot B8R BBty RO Bt Vel BFefonal v 2

ni t r ogen ofié, tway thed or founlietéroMaoinekach seRR6RA Yivh the gioip@dndiéting @f nbn-peroxide oxy
bri dged- bi cicl I c, saturated or unsaturated, ri ng 23'92;¥Stem containd ng 5-10

ring atof- n]doﬁ'rse)F @#@Eﬁl)& Sﬂ‘bﬁilgofé’lﬁﬁ("@dt%ﬂ%me FRYPSH WheRIHR 1is 86 d

of hon pSrBHGEnl eyt i) SaFRENas RBCIH, WL SRl SR P )2 )

am ne - Nise@yzoyl, dhiazoly, igptiapyy], thivdiaedlyl, Frrolgl, pmmdﬂt tetrezbljriepmdmyland

t N t CH=CH or - CHEN-
ot er ooy BVETRREIL A Beguitedinptaosl SRR B of uryl . i hydr of uryi
t et rahydroi m Q@a@k&d%mzé@bgéﬁa@fd}mﬂy,skﬂm&ﬁ% artlYhe mﬁda&erelrd:\gl of tiJ dbﬁ{goazepl vl

mor phol i nyl , azepi ny di azepinyl, 1,3 benzodlazeplny

1, 4- benz 6@ the pegsentyaventiorsmay exsigtin ﬁgwtomepcdommaa taali@pﬁrﬁ@néﬂw atewésq ingdadedwp
2005/ 821% thir tﬁl lsédﬁg gptf‘lé %% (fh ’17he tﬂﬁ&ﬁgr?cairsgdners ?e%?e%sas sgﬁ!lkﬁ?els (ﬁ§ tached
via a ring at a nonocycl1c aro n con al ni ng ring - at ons,
and prefenaﬁby fromb5-6 ring atons, consisting of carbon and one, two,

three or four heteroatons each selected fromthe group consisting of
non- per oxi de oxy (-0-), tbio (RS-), sulfinyl (-80), sulfonyl (-S(02-) or

am ne (-N(R9)-) groupsr\) RO is as 5 dgfin d herein. Preferred

het eroaryl groups includg’i d -y, triazol yIN , oxazoyl,

i soxazoyl, thiazolyl, i R ylﬁ%/ t hi odi azoI r\?ﬁ pyrazinyl,
tetrazolyl, pyridinyl, pygem di Pn, i ndol yl, i s gw }n qui nolyl and the

like. As is recognized by one of ordinary skill Fnt e art, the imdazole
ring of the conpounds of tigg) present invention magbjexi st in tautoneric
forms or as tautoners, and thus are also included 10 within the scope of
the i nventi onByTheingznrefersing do prrorestpound €), formremple; #ds wderstroddortbet ures (Is)

and (1b) puppo§s of the present application that the tautomers (Ia) and (Ib) are also intended. Similarly,
15 by referring to compound (Ia), it is understood for the purposes of the present application that the -
tautomers (I) and (Ib) are also intended. The same holds true for references to tautomer (Ib).
“Optional” or “optionally” mean that the subsequently described event or condition may
but need not occur, and that the description includes instances where the event or condition
occurs and instances in which it does not. For example, “optionally substituted” means that the
20 named substituent may be present but need not be present, and the description includes situations
where the named substituent is included and situations where the named substituent is not
included.
The terms “include”, “for example”, “such as”, and the like are used illustratively and are
not intended to limit the present invention.
25 The indefinite articles "a" and "an" mean "at least one” or “one or more" when used in
this application, including the claims, unless specifically indicated otherwise.
It will be appreciated by those skilled in the art that compounds of the invention having a
chiral center may exist in and be isolated in optically active, and racemic forms. Some

compounds may exhibit polymorphism. It is to be understood that the present invention



ROA it ry/ /| XZR\11 N~} XZ RNz N(Z1 )n ORZNI (Zl)n (la) (Ib)
By nam ng or referri ng to one conpound (1), for exanple, it is understood
for the purRSIssplst Ne present application that the tayto and
(I'b) are also |ntenéed Simlarly, 15 by referring to co‘Fﬁb y 20&4(({2253?’
understood for the purposes of the present application that the tautorrers

(1) and ér%cgﬁx)péé’ses ﬁiy%ﬁ’cehﬁé Rpaely-athide, %@%o’?ﬁhéj or EtEféﬁlsBﬂEné ngr S BRurkd

t aut oner or opt I onal nean hat the s sequent | Yy
descr i bethersof of ae@mp@md |0tf tl@nnmyorbwvhlmwses@theomfmrpromﬁest dea@nheﬁéerem, it

d d
et ancetins P o i GERERSER: MABLE ohRT KERe im0 SmBR PR e s
t hat thethe%beﬁﬁﬂﬁﬁnﬂ#b&fydtal&nhoﬂwphﬁQu@[ Bﬁmthebwtfronﬂqﬂxcml@t-a&tﬁe gtactingnt , and

t he descrl tlon i n¢l situations where, the naned, substltuent is i ncl uded
and tuﬁ*@ ea %YH eHis 0k Y SHigmaiqeranhic segarplinn Usinga %réb

"incl udeg, &mg{eef W ely
and are not | nt ende ’tgrf)lca%wtwtaﬁg t%l?if;%ﬁ%’ﬁ}?#\%ﬂé’ﬁ)ﬁaggﬁl hdédhe:In e |Ei|“y

arti cl esactizity asidg therstandard testsatesdribad theweing br wning' asher somilardests' whiblearevedld i n
this appigi]catw #ncl udi ng the clains, unless specifically indicated
ot her wi s&2°Wh ‘f be appreciated by those skilled in the art that conpounds

of the inventggunifftant @ﬂ:fél‘red@*élde@hst@@ﬁél@ﬁz fomrddieals %hbdhﬁleﬁﬂdaﬂ?ﬁahg‘emﬁé f# in
optically active, and racem c_forms. Sonme conpounds may exhi b

pol yhdr pilustmtiontontys they dp aoi gxelide ptherdefingd velhes gsiothse Melupswyihin d@ﬁnemnges
2005/ 021%4%5%’{&?3@&)&&%&%3 8 enconpasses any racemc, optically-active,

pol ynor p ereol soneric form or mxtures thereof of a compound of
the inventi OnSperﬂcaﬂly m@sé:e)alkyldm basmefthyl q:ah;dpeptopyelsxsdmpylg béadtyhe'soebutyl,i t

bei ng wel | wn i.n the art .ho r 0 cal active farns

exan! 6. SRSy P B PP E PR DY B o) T B e ques.
by synt h@@bﬁ(yf r(QﬁCﬁBlﬂ(é&@béd’b@ﬁﬁylVf‘-pﬁdp@ﬁﬁl ﬂgroiemmryu)alfbutehyl Sibutedll,

synt hesi s, X r omat ogr aphi ¢ separati on using chiral stationary phase)
and hdbw ﬁxbutf@yle werfenylf ppenssayhsrenteny, i -hexeryth 2&@E‘lelst3yhe’qq§}’1bl'bﬁmm}’1,act | Vi ty,

o oMt PRI R3Sl SRy 53 s Ded herer .
(C5-Cyg)alkenyl; (C3-Cs)alkenyl can be 2-propenyl (allyl), 2-butenyl, 3-butenyl, 2-pentenyl,
3-pentenyl, 1-hexenyl, 2-hexenyl, 3-hexenyl, 2-heptenyl, 3-heptenyl, 2-octenyl, 3-octenyl,
4-octenyl, or the branched (C3-Cg)alkenyl; (C,-Cg)alkynyl can be ethynyl, l-propynyl,

20  2-propynyl (propargyl), 1-butynyl, 2-butynyl, 3-butynyl, 1-pentynyl, 2-pentynyl, 3-pentynyl,
1-hexynyl, 2-hexynyl, 3-hexynyl, 1-heptynyl, 2-heptynyl, 3-heptynyl, 1-octynyl, 2-octynyl,
3-octynyl, 4-octynyl, or the branched (Cs3-Cg)alkynyl; (C;-Cg)alkynyl can be 2-propynyl
(propargyl), 2-butynyl, 3-butynyl, 1-pentynyl, 2-pentynyl, 3-pentynyl, 1-hexynyl, 2-hexynyl,
3-hexynyl, 1-heptynyl, 2-heptynyl, 3-heptynyl, 1-octynyl, 2-actynyl, 3-octynyl, 4-octynyl, or the

25  branched (C3-Cg)alkynyl; (C;-Cs)alkoxy can be methoxy, ethoxy, n-propoxy, isopropoxy,
n-butoxy, iso-butoxy, sec-butoxy, zert-butoxy, pentoxy, 3-pentoxy, n-hexyloxy, n-heptyloxy,
n-octyloxy, or the branched (C;-Cg)alkoxy; halo(C;-Cs)alkyl can be iodomethyl, bromomethyl,
chloromethyl, fluoromethyl, trifluoromethyl, 2-chloroethyl, 2-bromoethyl, 2-fluoroethyl,
3-fluoropropyl, 2,2,2-trifluoroethyl, pentafluoroethyl, or the branched halo(C3-Cg)alkyl; (Cs-

30 Cjs)cycloalkyl can be cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, cycloheptyl or
cyclooctyl; (C3-Cg) cycloalkyl(C;-Cg)alkyl- can be cyclopropylmethyl, cyclobutylmethyl,
cyclopentylmethyl, cyclohexylmethyl, 2-cyclopropylethyl, 2-cyclobutylethyl, 2-cyclopentylethyl
or 2-cyclohexylethyl; (Cs-Co)aryl can be phenyl, indenyl or naphthyl; Heterocycle can be



known in the art. Specific and preferred values |isted below for radicals,
substituents, and ranges, are for 10 illustration only; they do not exclude
ot her defi negb YmbuoAssOor ot her values within defined rang for the radlcals
and substituents. Specifically, (G-Cg)glkyl can be met h?‘lCT"l:?? # propyl ,
I sopropyl, n-butyl | so-butyl, sec-butyl, tert-butyl, n- pentyl |sopentyl

3-penty -

(CZ-Cs)léﬁtﬁgg%{/} y&}sﬂﬁg}f%&?ﬁﬁ%%gdﬁ%@y -pro Epe y1ﬂz ?ﬁ{/l ﬁg butenyl

g- EUt enyiperii8, hﬁotphbhm}w qzepxnyje hfilehqzbgmﬂ- 2] Fﬁeﬂfqu%zeﬁmple m,t4a?gdepmyl héxe n?/ I

- hexen exe en - heptenyl, 3-heptenyl, 1- octenyl,

2- oct eniéFﬂzog‘ E’yi 3 dlflz n?fyl spe Ilzﬁgia%’rpé‘?%hed (Cg Cg%lal kenyl ; Y

(C3- Cs) al kenykylaiRgl &3 b3 pRESRHI] b&@&l prhenyi?pr e:whenyﬁn&w Qﬂﬁ{dphﬂ&hﬂﬁﬂﬂe nyl,
3-pentenyl, 1- exenyl - hexenyl | exeng'iem ep enyl 3- hept enyl ,

2- ocBenyf 3-ngphskylmathiyl; ‘and hefie pan lmmthlp@o egol, ttiaEnyisgxarednigoxazoyl,

gcﬁutcf/alﬁl Q@d ’OUW’ Wﬂ 3}4 yl, ﬁrtgtgnp y‘ﬁﬁyﬁgﬁggﬁﬁﬂ%@%m@%gﬁ?@ %413'1’

1- hexynyjiinoB, hﬁxybxidct&rélﬁxynyl 1- heptynyl 2- heptynyl 3- heptynyl,
1-octynyl, 2-oc

(G- ) &l kynJhe e M%g@%%%{) ﬁtﬁé,%'mpy P t@%@r%e@ S Cs)al kyny!
1- pent yry lag(ﬁﬂ’%rb!%lareé’th&%ﬂtp%b%yl Eu*t&ﬁ?f )ﬂen 1231{2939(@%/?}1 33 hexynyl ,

1- hept yny hépt 1- oct 2-octyn octynyl ,
4- 0d0ynyl , oBpediiic @&ldatleyhgloups QIQQY(QH)IQP)HWW obu'(yt;cy@g})@mmn;l cyelohdyyl.met hoxy,

hoxy, b 40
Cert but oxy. e oAb TR broml i i op BB SEUPRIERIRE 001 oy o
t he brargfl oﬁﬁ@ﬂ]ﬂgbﬁdléfpm’pyhnétnﬂpéﬁloh%ylﬁﬂeﬂwl 2g@gﬁ?&tylemzmﬁmi , bromonet hyl,

chloronethy quoronethy , trifluoronethyl, oroet hyl , 2-bronoet hyl,
2-fl uoré‘r@‘f ﬂ’Q’ fluoropropyl, 2,2,2-trifl uoroet hyl , pentafl uoroethyl, or

t he branchedghaligd £91 &oudd &Y bh 1(5§ kyI can be cycl opropyl,
cycl obutyl, gcl 0 % %6 ﬁécyc*oeﬁgxy d%&}Z:yc eptyl cycl obutyl; (C3-C8)

cycﬂéalkyI(CSpmnﬁEQqﬂa&wﬂgmmamabbmvvbmmb&pmvw cycl obut yl net hyl ,
cycl opent yI I neth C p {ﬁ{ 0 t hyl,
2-cycl ope nt ’Iéﬁ hﬁ%’ﬁ(@ &%H’%etW1 @f gsloi? ylt%ﬁugﬁém ]y Irffy71yé z
i ndenyl uQﬂudil@dﬂﬂjlbyB-,ﬂddﬁi}ﬁémyCl e can be VO 2005/ 021548 PCTI U82004/ 027133 9
tetrahydrofuryl, dihydrofuryl, tetrahydroim dazolyl, azanorbony
pyrrolidyl, ﬁﬁi’éﬁ"lﬁﬁyﬁl“e f%llﬁsﬂérh'}”%‘?genam? Stihyallyl, M%&P‘P’@}’bﬁcﬂfaﬁﬂpl nyl ,
1, 3- benz; 7 YWr halb(& -6 pinyl 1,4- benzodi azepinyl, 1,5-diazepinyl, or
1, 5- benzo az?@ftﬂ (Ci-Ehaks
Another speclﬁc value for R is hydrogen, methyl, ethyl, -CH,-CH,-Cl, -CH,-CH,-Br, or
-CH,-CH,-CH,-F.
Another specific value for R is hydrogen.
A specific value for R! is hydrogen, (C;-C4)alkyl, (C3-Ca)alkenyl, (C3-C4)alkynyl,
phenyl, or phenyl(C;-C4)alkyl.
25 Another specific value for R is (C3-C¢)cycloalkyl and (C5-Ce)cycloalkyl(C;-Cy)alkyl-,

Another specific value for R' is cyclopropyl or cyclopropylmethyl.

Another specific value for R is hydrogen, methyl, ethyl, allyl, propargyl, i-propyl,
n-propyl, n-butyl, i-butyl, phenyl, phenethyl, or benzyl.
Another specific value for R! is hydrogen, methyl, ethyl, allyl, propargyl, i-propyl,
30  n-propyl, or (methoxyphenyl)ethyl.
Another specific value for R' is ethyl, n-propyl or allyl. -
A specific value for R?is hydrogen, (C1-Cy)alkyl, (C3-Cs)alkenyl, (C3-Cs)alkynyl,
phenyl, or phenyl(C;-Cs)alkyl.



Aryl al kyl can be phenyl ethyl, benzyl, 2-phenyl propyl, 3-phenyl propyl,
2-naphthyl nethyl 5 or 3-naphthyl nethyl; and heteroaryl can be i m dazolyl,
triazolyl, %o awkiikss OXazoyl, isoxazoyl, thiazolyl, is i yrrol yl,
pyrazinyl, tetrazolyl, pyridyl, pyrimdigyl, indolyl, i g‘dﬂ”ﬁ@‘i{/ﬁ“’%

qui nolyl, or an oxide thereof. The (C -Cs)al kyl groups can be nethyl, ethyl,
propyl, butyl An&satsgémﬁ@%yé for Réﬁt(ﬂ};-(ls)%?éioaﬂéﬁtaﬁh (Cﬁb@%{é%alﬁﬁ(@{l@

ethenyl pr openyl eny ahd hexen ecific cycloalkyl

, ut enyl
groups are cyAh@b@rcSpsqlﬁc Eglud %DB% vlcycbpmpﬂpmwbproayimwél ohexyl Specific

| oal kyl al k I
cvol opr oy et P EEARABE e RER? PR TRy £KF AR Sl ey 1 et ny!
and 2- cu@@ygmy&mﬁlhwutylmy][,pmenaﬂ:yl ofbeazpls are phenyl, indenyl or

gapht ?yl ] llgé%%gg%%q agglg; g{qgs are tfenzyl andprgp phe’g)é{rgéylrfyl
peci?ic ha , angl.

trifluorgr Retho hf,r{yﬂ)fe{hx roet hyl or 3-fluoropropyl. A specific value
for Ris oge% allyl, propargyl, i-propyl, n-propyl,

n-butyl, i- buA;wtherrspbm;ﬁ@('aDheﬁnBéisleﬁlyl repropvlcﬂrlalslyl specific value for Ris
hydr ogen, net hyl

Anot her speci £ £ C\’lﬁ Y%u’% for Xgs f@dwg}’ot&g%ﬁaﬁméﬂﬂa PW‘%}S&@ZP@@%’%

hyd ?yﬂm

pKeLSP(eg?S?mzo d@ggl knot h@bﬁag%? Eetraé@?fugﬁicﬁhﬂy [ s%wncycl oal kyl
and (€3- @991@9@%31 qyingly e«ghpawytﬁy substifyéadridth L ge 61 3 Flebsv&lpme mdepenﬂenﬂyS

cycl opro r p I C u 0, i s hydrogen,
met hyl , 9%4%1&?%&&%{?&? Jprdpar gg(? C?)mﬂbp K %dfodﬁ)?@ Bf)é é\"ﬁql but yl ,
phenyl pmme_st(ﬁycs)amyl BERN(C, Ce)aﬂdyhchalo@leeg)ﬂkyl WNRTRE, J050) 2, -G(SOR‘ydncbgen
met hyl , eéh@b}lb@ l'yl, propargyl, i-propyl, 30 n-propyl, or
(met hoxyf thyl. Another specific vaI ue for R is ethyl, n-propyl or
al ! yl A speCAﬁbtﬁ bdific atie f32X11§ 21pyHARYE B-pyfifiny ot 2lpsyil CRhCplichagny! .
Kyn %rvsgn c ore hen1 C?ilealpgf-l yV\D ZSEM/%EE b y
PCT/ USzogxbs@évegygthl 2, or3 substltuents ependently selected from halo, cyano, miro
(C1-Cy)alkyl, ~OR’, -SR’, (Cs.Cig)aryl, -O(Cs-Cio)aryl, hydroxy(Ci-Cg)alkyl,
RPR°N(C,-Cs)alkyl, halo(C;-Cgalkyl, -NR°R®, -C(O)R?, -COOR?, and —C(O)NR'R®.

A specific value for —X(Z"),-Z is a group having the formula

4 z1 Z'
N N N =9
7Ny _@ , 7N, =N N

= — — \ 7/ %+ "\ 4
Z Z Z
Z _
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20 = == = .

Another specific value for ~X(Z")o-Z. is a group having the formula:

/ N2z

Another specific value for —X(Z"),~Z is a group of the formula:

—N o
W )N oH —@—NH —Q'f

Me



10 Anot her specific value for R2 is (C3-C6)cycl oal kyl and

(C3-C6) cycl oal kyl (G -C4) al kyl -.  Another specific value for R2 is
cycl opropyl wo 229925 opyl et hyl . Anot her specific value for R2 is hydrogen,
methyl, ethyl, allyl, propargyl, i-propyl, n-propyl, n- H’lﬁTWSZO‘PZOBU?%/I

phenyl, phenethyl, or benzyl. 5 Another speC|f| c value for R2 is hydrogen,

met hyl, ethyl, allyl, propargyl, |-prop n propyl orN_

(nethoxyphenyl)ethy-—NAnﬂther s hy n- propyl or

allyl. A specific r“ﬂxl ﬁhzo yl, NI12ra NHtr|a2|nyl oxazoyl ,

i soxazoyl, thiazolyl, |soth|azoyl thlodlazolyl pyrronI pyra2|nyl,

tetrazol yl, pyrldlnyl ;gaiyflnyl i ndol yl , 10 |squ| onI or qui nol yl,
u

each optlonally S t h r 3 substi Nnndependently
sel ected from hal r@aﬂd NiCs
-Q(C6-d o)aryl, oxy(Cl CS)aI

kyl, I;- NS (CG G o)aryl,
| o e o2)
-NR1IR, -C(O Ra, - and C(O)NRbRc

0(q - Cs)al kyl,

_tME%r speC|f|c value for X is
2- pyridinyl, 3-pyr|d|nyl, or 4-pyridinyl, each optionally 15 substituted
with 1, 2, or 3 substituents independeptly selected fyrom hal o, cyano, nitro,
(Ci- Cs)akl - ORB, Clo)ar my(o Cs) al kyl ,
RbR" N( C1- Cs)al kyl , and C(O)NR R .
A specific val ue for ngt fmenulazZl Zi z ,N Z
ZZ ZNN Nor 20 Another specific vaI for X(Z')" Zis a group having
the formula: / N Z Another specific val ue for -X(Z1)e-Z is a group of the
formula: N _OOCH \ N~ CH\ / NHN- ~J

/

|
PN
N =N
__Q‘N\/o OH N/ NC)NH '

=N —

Another specific value for -X(Z'),-Z is a group of the formula:



Me , WO 2005/021548 PCTI US2004/027133 11 N NHa NH O \ N~NH\ / NH N\
/I HN M M OM ONOONN) -NHNN Nve wve \ lue F ~-NOI NN \ /

H /J 2~N\ 005%‘!'1‘5“ \' / N\ / NH\ or \ / J/-N, / N Another specific
val ue for X( 'S a group of the for rrul a: WD 2005/ 02 P6X#52004/027133

PCTI US2004/ 027133

m%%@t@@&@

@fpoﬁ -0 %-

4G oo Ty

A specific value for Z is -OH, -O(C;-Cy)alkyl, -O(Cs-Cjg)aryl,
© -O(Cs-Cio)aryl(Cy-Ca)alkyl, -NR*R®, F, Cl, Br, or I.
Another specific value for Z is -NR*R>.
5 Another specific value for Z is

“SNH
OH N N
, H y H



12 s MM e MM A specific value for Zis -OH, -Q(d-&4)al kyl,
- C6-Clo)aryl, -Q(Ce6-ClO)aryl(C-C4)alkyl, -NR4R5, F, d, Br, or 1.
Anot her spew(;éqgﬁlyzﬁ#{ﬂe for Zis -NRARS. 5 Anot her speC|f|c vaI ue for Zis

NH NH 4 ' 4 N H H WO 2005/ 02151;;3 PCT/ US2004/ 027$33520080270R 1 w - HN
N N -Q(CH2) g COON -N NH-NH HNiN R4 O(CHZ)qCOO—I N N Rz

( CHZCHZO) - CHZCHZOH R$aHNN-R4- ~N-R (CH2CH20) g- CH2CH2NH2 |, or

(CHzZCHzZO) g- CHz 5 A sp yal ueHN 4 is hydrogen, (Cl-C6)alkyl,
(C3-C6) cycl oal kyt, X ({3 C6) cycI Q ' CI -C4) +CycKy)-bebnr ocycl e,
(C6-Ado)aryl, (Co-C )aryI(CI-C4 aI Kyl 2 ( C5. C6)heteroary or’

(C5_C6) heteroaryl (Cl -C4) al kyl -, -S(02) NH2 -C(OR6, -CO2R6, or -C(O NR6RY.

—N ’ —N ’ -~ ’

O—(CH )‘@'COOH R ~NR
(CHz)g ——l\ll;N:Rs (CH,CHZ0)q-CH2CH,0H
] R 3 3

\N’R4 ~N -R*
(CHzCH0)-CH,CHoNH, | or (CH2CHZ0)g-CH,CH,-COOH
5 A specific value for R*is hydrogen, (C;-Cg)alkyl, (C3-Ce)cycloalkyl, |
(C3-Ce)cycloalkyl(C;-Ca)alkyl-, (C3.Co)heterocycle, (Cs.Cio)aryl, (Cs-Cio)aryl(Cy-Cy)alkyl-,
(C5.C5)heteroary1, or (C5-C5)heteroaryl(C1;C4)alkyl-, -S(02)NH,, -C(O)R6, -CO.R®, or
-C(O)NR®R’.
Another sbeciﬁc value for R* is hydrogen, (C;-Cy)alkyl, hydroxy(C,-Cs)alkyl,

10 (C3-Cg)cycloalkyl, (Cg-Co)aryl, (C7-Cjp)aralkyl, (Cs.Ce)heteroaryl,
-(CH,-CH,-0)4-(CH,-CH,)-OR?, -(CH,-CH;-0)q-(CH2-CH;)-COOR?,
~(CH2-CH2-0)q-(CH,-CH,)-NR'R®, -NR'R?, -C(O)R®, -CO,R®, or -C(O)NRR?,

Another specific value for R*is hydrogen, methyl, ethyl, propyl, pentyl, hydroxyethyl,
hydroxypropyl, ethoxyethyl, diethoxyethyl, methylbenzyl, aminomethylbenzyl, methoxybenzyl,
15 methoxyphenethyl, ﬁlfylmethyl, cyclopropyl, cyclopropylmethyl, cyclopentyl, cyclohexyl,
thiophenyl, -C(O)R®, -CO,RS, or -C(O)NHR'.
Another specific value for R* is methyl, ethyl, cyclopropyl, cyclopropylmethyl, ~-C(O)R®,
-CO4RS, or -C(O)NHR’.
A specific value for R’ is hydrogen, (C1-Cé)alkyl, (C3-Cs)cycloalkyl,

20 (Cs-Celeycloalkyl(C)-Calalkyl-, (Cs.Ce)heterocycle, (Ce-Cio)aryl, (Cs.Cro)aryl(Ci-Caalkyl-,
(Cs.Ce)heteroaryl, or (Cs.Ce)heteroaryl(C;-Cs)alkyl-, -S(0O,)NH,, -C(O)RS, -CO.RS, or
-C(O)NR®R’.

Another specific value for R? is hydrogen, (C;-Cy)alkyl, hydroxy(C,-Cq)alkyl,
(C3-Cg)cycloalkyl, (Ce-Cio)aryl, (C7-Cip)aralkyl, (Cs.Ce)heteroaryl,

25  -(CH;-CH,-0)¢-(CH;-CHy)-OR’, -(CH,-CH;-0)q-(CH;-CH;)-COOR’,

-(CHy-CH,-0)4-(CHa-CH,)-NR*R®, -NR'R?, -C(O)R®, -CO,R®, or -C(O)NR'R?,



Anot her specific value for R4 is hydrogen, (Cl-C4)alkyl,

hydr oxy(C2-4) al kyl, 10 (C3-C6)cycl oal kyl, (C6-ClOaryl, (C7-Cl O aral kyl,
(C5_Co6) het ewfoyg,(ms[s( CH2- CH2- O) g- ( CHz- CHZ) ORa,

- (CH2- CH2- 0) g- (CH2- CH2) - COORS, - ( CH2- GHZ- O) g- ( CH2- CH2) - RIRER52004//33133B,
-C(OR6, -C02R6, or -C(O NR7Rs. Another 'specific value for R4 i s hydrogen,

met hyl, eth gt t hyl ,

i et hoxyet ny o Bt PRl tor &7 AR i, Y DRRYE DA byEbOREYE! 1Y

met POEthll%a@tplrQﬂt iy, ethmyéth:dt digthoxyestoll, anemxdbbnzybﬂmhmmeﬂwbdgeﬂtrt%nbthomhque ntyl,
cycl ohexyl, |o n cific

Al ue { Bt Theiaan %wlms%fﬁcﬁe@feﬁﬁp% T yeiobexgh. ) o,

- CO2R6, 494 E}f ( Niggue for RS is hydrogen (CI - C6) al kyl
(C3-Co) cycp kyl', 20 ( CG) C%oal kyIéCl C4) al kyl -, (C3_C6) het erocycl e,

( C6-%1 0) ar y| An¢ths- S@B@ﬁ@v#ﬂ%@%‘s}mb&y& ethyl, ¢yedormaphatyelopmpylmethy, -C(O)R’,
(C5_Co) s0ar I@ +6A) al kyl -, -5(02) NH2 -C(OR6, -C2R6, or -C(O NR6RY.
Anot her ™ ‘Bﬁir?. g:( S for R5 is hydrogen, (C | -C4)alkyl,

hydr oxy ( C2- CA)spédifid value( RO A Taked fogéther(viah 1Gb Qt@fgyxh o WG EePhrr al kyl ,
(C5_C6) het eroaryl, (CH2- CH2- O g- (CHZ CH2) -

- ( CHz- 09426-0@;431&(@5210@421) pipenstyd, piperazinyl, azppingy) élamlmd@elphmgh or. NR7RB,
- QO Reyy; V%Bﬁpg?ﬁ%%@#ﬁé s%tﬁ%ﬁ%jﬁf% REds ﬁﬁ%&é&t’s%%@éﬁ ently# AnOt her

speci fi € en éthyl, prop

hy dt@x yslévged frorh haliopoyppe, mpiyd —o&‘hSsze(CWko)arylL élﬂdﬂaet“?w)aiwlhydmyqﬁt(h@ikﬂl
am none
c&:l ;)prgg%wgé?)%ﬁ‘gﬁeiﬁw &%ﬁaﬁéﬁ? %gg?cg ﬁ%&#{fé oghenyl oyl

O R6, - COARPecifit val R B7(C1~'@5W E5-GReélb % G@c %ﬂ(ﬁg KI 1 y
gtpg%:/: f i dm%ﬁé;g&de@ it 5%%%&@?@%16@139&)@&5:1 @}Cts)]ilét%maﬁflg{jen to va :Qch t hey
are ﬁ@cé's%erba%ll?cﬁtf)ra%ah dlé{wfl]ml o@hBﬁz{lh‘%}%su PSR! f'chrl';li sl -

di azepi ring,’ €ac optlonally
subssit mdepbndeﬂtly stlecﬂd fidm lwalo :ﬂ:yambmttnot L(QF(E@alkyid@i@pfSéﬁ,t (Cy.Clarsk @Esed from

vl oxy Lt RS ikl PRAREG NG R A GBI A - i CoeRd e
- COOR2, g\t (OSKIORY

A spemﬁc value for R® is (Ce.Cyp)aryl, (Cs.Co)heteroaryl, each optionally substituted with

1, 2, or 3 substituents independently selected from halo, cyano, nitro, (C;-Cg)alkyl,

20  halo(C;-Cgalkyl, -COOR®, and -C(O)NR'R®,

A specific value for R® is pyridyl, optionally substituted with F, Cl, Br, I, CF3, cyano,

nitro, -COOR®, or -CONHR".
Another specific value for the compound is where R is hydrogen, methyl, or ethyl; R! and

R? are independently methyl, ethyl, allyl, propargyl, i-propyl, n~propyl, cyclopropyl,

25  cyclopropylmethyl, n-butyl; X is 3-pyridyl substituted in the 6 position with Z, wherein Z is
(C4-Cro)heterocycle or -NR*R?; R* is methyl, ethyl, cyclopropyl, cyclopropylmethyl and R® is —
C(O)R®, wherein R is heteroaryl optionally substituted with 1, 2 or 3 substituents independently
selected from halo, cyano, nitro, halo(C;-Cg)alkyl, -C(O)R?, -COOR?, and -C(O)NR’R®, and
wherein R®, R? and R® are independently hydrogen, methyl, ethyl, propyl, isopropyl, or

30 cyclopropyl.

The compounds of the invention can have the formula:



A specific value for R6 is (C-C6)al kyl, (C3-08)cycloal kyl,

(C3-C6) cycl oal ky(d -C4) al kyl -, (C3.C6) heterocycle, (C6.GC Oaryl,
(C6_0 o) ar WyioGoosfea1as Kyl -, (Cs. C6) heteroaryl, or T/US2004/027133
(hEE R s

(C5_C6) heteroaryl (G -C4)-al kyl -, each OP ki onal ly substit
substituents 15 independently selected fromhalo, cyano, nitro,
(G-Cg)alkyl, -ORa, -SRI, (C6_Clo)aryf, sQ(C6-qCa)aryl,

hydr oxy(d RbRN( Cl1- Cg) al ky I kyl, -NRbR, -C(O Ra,
-000Ra, a RI0. A speci fic & o/ R Ts (C6.d o)aryl,

(C5. C6) het ef T optionally sustltuted with 1, 2, or 3 substituents
i ndependent | y sabect ed from hal o, cyano, nf’t r o, (4 - Cs) al kyI 20

hal o( G - Cg) a} kyl , -CQORS, and -C(O NRb. ificovalue for R6 is pyridyl,
opti onal | i M @ F, d, ; , , RN/ nitro, -COORa, or

- CONHRa. Ar —gpec f T’ val ue for g reOmpoding, i s where R i s hydrogen,

met hyl, or° e} hyl; and R2 are i ndepéndea,t ly methyl, ethyl, allyl,

propar gyl., |-prop‘}I n-propyl, cyclopropyl, 25 cycI opropyl met hyl, n-butyl; X
is 3-pyridyl substltuted in the 6 posi hy Z, _wherein Z is

(C4- C1O) het grogycl e c\ NRARS; R4 | g1 ycI opropyl,

cycl opr opywretiy | ~And/ G / R6 A WMAgy i's het eroaryl optionally
substit ut genw \ or 3 substituent§ i ndepenent ly selected from hal o,
cyano, nitro hal o(O Cg)al kyl, -C(ORa, -C¥OR2™and -C(0)NROR, and wherein
Ra, Rb and R ar¢39| ndependently hydr oen « . ethyl . propyl, isopropyl,

A ReN | an have the formula: WO
)\ 100 99 WWMa | 112

135 145

ASPECTS OF THE INVENTION:

5 The present invention provides a compound of formula I:
o] R

wherein:
R is hydrogen, (C;-Cs)alkyl, halo(C;-Cg)alkyl, (C3-Cs)alkenyl, or (C3-Cs)alkynyl;



129 130 M nmow, ~ 135 145 ASPECTS OF THE I NVENTION: 5 The present invention
providesacorrpound of formulal: OR RI~-NN i/-XZ O-RZ N (z), |

wher ei n: ? %gg@ (Cr-Co)al kyl, halo(G -C8)al kyl, (C3-Cs)al kenyl, O
(C3-Cs) al kyny 05/ 021548 PCTI U82004/ 027133 16 R &X&d/US2004/027133

I ndependent | y hydrogen (CI - Cs) al kyl , C8) al kenyl , (CS Cs) aI kynyl ,

C -Cs)al k 1 Cs Cs | -
EC4 cl )O)ahe'?)gocyc c%g Pﬁfﬂ%’t@@@é@ %Kﬁmwg o) aryl
(C6-Clo)aryl (€€ yiydclchi @J@c@aeakyﬂ (C1 T4 cycloa].kyl(C1 -Cg)alkyl-,

(C5- CIO)heteroaryI(CI Xis a 5- er heteroaryl rlng havi ng
one nitrogen (6+6m Céi?h’vi @H-Qld)f}etefp?ﬁcb(@uﬁt)@hylbﬁci‘cl@aIYbr 3 non- per oxi de oxy

0- t hi N( RO
G oups: 2 ?JC%&@%ES@W- ol R it SR heﬁerécyd c
whereai n the het eKdeySHid memquﬂnetemi'yll ying hibsng bnttmtrlogmtatmﬂan&optﬁnalw 4
S Ty e s 8T S A B et
RbR N(Cl - C8 a{ng{ec -NRbR O Ra, -COORa, d
-C(O (NRbR; )egkcga% o?s |pdep?ndentﬁy (a - )aI kC( )(C2- C8) al keny?,n
C2- Cs) al kynyl , - Zmk6-ORZ, SR8 9t (CarRBMeTicy s Wakteid |

(

o a@yqeger?%f%%wms%&ﬂ 1o S B

(C6-1@ O aryl seledtédbfréeh Bhid| ¥yan6] nifes )-DREYSRY, (CE84)alk) €CLC QR -O(Co-Cro)aryl,

(G- Clo) het et o e -cgﬁglﬁy?'R%Llﬂ(cl-cg)alﬁyﬁalo(cl-cg)alkyl NR'R®, -C(O)R’, -COOR?,
and —-C(O)NR'R%;

each Z' is independently (C;-Cg)alkyl, (C,-Cg)alkenyl, (Cz-Cg)alkynyl, -ORS,
-SR®, halo, R%0(C;-Cgalkyl, R"REN(C;-Cs)alkyl, halo(C;-Cg)alkyl, -NR'RS,

15 " R'R®N(Ci-Cyalkyl, -C(O)R®, -COORS, and ~C(O)NRR®; '

R? is (C1-Cy)alkyl, (C3-Cg)alkenyl, (Cs-Cy)alkynyl, (Ce-Cro)aryl,
(Cs-C1o)aryl(C;-Cy)alkyl-, (Cs.Cio)heteroaryl, (Cs.Cio)heteroaryl(C;-Cg)alkyl-, -C(O)R,
or-C(O)NR'R?,

R* and R’ are independently hydrogen, (C;-Cg)alkyl, (C5-Cy)alkenyl,

20 | (C5-Cg)alkynyl, (C;.Cg)alkoxy, (C3-Cg)cycloalkyl, (C3-Cs)cycloalkyl(C;-Cg)alkyl-,
(Ce-Cig)polycycloalkyl, (C-Cig)polycycloalkyl(C,-Cg)alkyl-, (C3.Cig)heterocycle,
(Cs.Co)heterocycle(C;-Cg)alkyl-, -NR'R®, (Cs.Cro)aryl, (Cs-Cio)aryl(Ci-Cg)alkyl-,
(Cs.Cyo)heteroaryl, (Cs.Cio)heteroaryl(C-Cg)alkyl-, -(C2-C4-Y)g-(CHa)p4-X?, -C(O)RS,
-C02R6, —C(O)NR7R8, or -S(O)Z-NR7R8; orR* and R® together with the atoms to which

25 they are attached form a saturated or partially unsaturated, mono-, bicyclic- or aromatic
ring having 3,4,5,6,7, or 8 ring atoms and optionally comprising 1, 2, 3, or 4
heteroatoms selected from non-peroxide oxy (-O-), thio (-S-), sulfinyl (-SO-), sulfonyl
(-S(0),-) and amine -N(R®)- in the ring, and wherein the ring is optionally substituted
with 1, 2, 3, or 4 substituents independently selected from halo, cyano, nitro, -OR?, -SR?,

30 (Cs.Cio)aryl, -O(Cg-Co)aryl, hydroxy(Ci-Cg)alkyl, R°R°N(C;-Cg)alkyl, halo(C;-Cg)alkyl,
NRR®, -C(O)R®, -COOR?, and ~C(O)NR'R;

X! is —OR®, -C(O)R®, -CO,RS, or -NR'R?; and Y is oxy (-0-), thio (-S-), sulfinyl
(-80-), sulfonyl (-S(0),-) and amine -NR®)-;



or-C(ONR 7W R4 and RS are independently hydrogen, (Cl-GCs)alkyl,

(C3-C8) al kenyl 20 (C3-Cg)al kynyl, (C-GCs)al koxy, (C3-Cg)cycloalkyl,

(C3-Cg) cycl q@ dsfoﬂ? Cg) al kyl - (C6- G s) pol ycycl oal kyl ,

(C6- Cl 8) pol ycyc yﬁ (a - )aI kyl -, (C3.Cl O heterocycl e PCT/US2004/027133

(C3_Ci o) heterocycl e(d - C8) al | ryl-, -NR7RB, (C6.C o)aryl,

(C6-Cio)aryl (C1-C8)al ky] -, CIO)het r.o I

(C5_Cl O het er oary m@%&, ly enyl,(c(gglo@Eyl@g%(ywlghetg@cycl@r@eﬁgoaryl CO2Rs,
- &0 NR7RS, S%QQRNFf?Rﬁ‘ ] R hodGrd BhtioRAIB! fuBktitied WithlbRe 8f ABR L0 which

25 they are attached form a saturat ed or "partial ly unsat ur at ed, nono-,
bi cyclic- or sastinents mdep&ndgnﬂmlm@dironuhalﬁ cy®o, TitroprOR’, -SR n(Csligaml,and

ory (rory ¢ ROR Gl ety R QG BE) Sk NS 2T R oy -
in the ring, -g@RHMEOOIRSI, dnde-O(ONRRS; optlonally substituted wth 1, 2 3,

or 4 substituents indepgndently selectedfromhalo 5&% nitro, - , -SR,
30 (C6-ClOaryl, W %rwlt|1®3llé#r9£en yrdroallldr 1 %NF@ IkyI

"% R CS%:%'&E%WO%%%?S %ﬁé%m%@q?%@rﬂ%@- IS GO so)

agl fonyl ( o S((wa")mf‘ﬁl @s)alhﬁ ,{Nle R&)hetermlzmls)ﬁdt&ﬁﬂrﬂcﬁﬂtvﬁﬂﬁmhih%ﬁiﬁ3 17
ereln e a CloO a ero

het er oar yl S}i‘%é Zocyple er?@'y allﬁﬁg/‘%mﬁ %EPIQK%’G?}%‘E é’?tbl gtgﬁ %égq%?nments
subgji tuted %&e&ﬂ&@&lﬁele@@ﬂ%onﬁh&?@tcﬁdéeﬂﬂﬁ imetmd(mt hy dr-gg@y ( df)‘a%m |h§|y|o

t - |
RORN( CL. Cs) altbabony (oarCalaliv Rl Dk e at%y%%a"R

- C( O NRbR; wheé(eq@)ﬁﬁ ¢ hydrogen, (d-Cg)alkyl, R80(C - Cg) al kyI
RbR N(Gi - Cg) y b(Cl C8)al kyl, (C3_d o) heterocycl e,
( C3. Clo) het erocychgé@rl&kéhxkdlw a:ei:@ dadenthyrhyisoged, €6;-Cralkat, Vi (Cl Cg) al kI -

het or ocyc! e. Hio{GrGoBlial BRHiGr 8§¢éﬂé§w<§2 H G O Seele KoL a, o
4 S;q*sst i tue “gés-é%ldrﬂf@ D@Cgﬁgut l(m.@ﬁ, &@ér@agyrlg f(c%tg:ﬂ}ag O)F(Y%FQC(O)NR"IQ“  wherdia
ROR N( Cl Cs) ahd he;drqcyhlal hﬁ(t@bar@c)rall'ﬂyre opthY sulzs(t@)tﬁdawlth m or 4 substitu@(tO) NRbR;
wherein R7, B8, and B &cSieh AOGPEAS S n¥ SR RRY (& GIAEL KBl es-Croary,
hydroxy(Cy-Cg)alkyl, R'R°N(C;-Cg)alkyl, halo(C;-Cg)alkyl, -NRPR®, -C(O)R®, -COOR?,
and -C(O)NR®R’; or R7 and R® together with the atoms to which they are attached form a
20 saturated or partially unsaturated, mono-, bicyclic- or aromatic ring having 3, 4, 5, 6, 7, or

8, ring atoms optionally ring having from 4 to eight ring atoms and optionally comprising
1, 2, 3, or 4 heteroatoms selected from non-peroxide oxy (-O-), thio (-S-), sulfinyl (-SO-),
sulfonyl (-S(0),-) or amine -N(R®- in the ring;

R®is hydrogen, or (C)-Ce)alkyl; R® and R° are each independently hydrogen,

25 (Cy-Ce)alkyl, (C;-Co)alkoxy, (Cs-Cg)eycloalkyl, (Ci-Ce)alkylthio, (C¢-Cig)aryl,
(Ce-C10)aryl(C;-Cg)alkyl-, heteroaryl, or heteroaryl(C,-Cg)alkyl-; or R°and R° together
with the nitrogen to which they are attached, form a pyrrolidyl, piperidyl, piperazinyl,
azepinyl, diazepinyl, morpholinyl, or thiomorpholiny] ring; and

wherenis 0,1,2,3,4,5,6,7,0or8; mis 1,or2;and qis 1, 2, 3, or4; or
30 a pharmaceutically acceptable salt thereof.

In one aspect of the invention, R is hydrogen, methyl, ethyl, allyl, propargyl, i-propyl,

n-propyl, n-butyl, i-butyl or halo(C;-Cs)alkyl. In another aspect, R is hydrogen, methyl, ethyl,
-CH,-CH;,-Cl, -CH;-CH,-Br, or -CH»-CH3-CH-F. In one variation, R is hydrogen.



WO(Ci - Cg) al kyl, RORON(G -C8) al kyl, hal o(G -Cg)al kyl, (C3_Cd o)heterocycle,
(C6_Co)aryl, 15 (C6-Cl0)aryl (C1l-Cg)alkyl-, (C4d o)heteroaryl; -COORa,

-C(ORa, or N wherein the heterocycle, heteroaryl or aryl are
optional ly Sggﬁ@otz&qu with 1, 2, 3, or18 substituents FPEHEPEHIRHSES y

selected fromhal o, cyano, nitro, -ORa, -Sr, (C6_Co)aryl, O(C6 C o)aryl,
hydr oxy( Cl- Cslt)ahé@sbe;ctlaﬁfhehh@hﬂ@)tbdrk)sl proﬁ&dlhﬁboﬁze):adniwdnd wiNRERR! 1sC( O) Ra,

are att ﬁﬁ%@?&m&% §§£ gﬁ)gp%” &gpéﬁg et h H%{%Yzéljl%l Vﬁi)lc(r:]yt(::lhleg

or ar ONBfhifhef ds P&:t hyeMk (@3 -8s)cybloalleyl @nd (G;-C. cyc 1(09@%&% q&bﬁ%hﬁdﬁ Rt ng .

having from4 to eight ring ators and optional glcorrprlsm
is

het er oatisayclepsopst peeyclapsenyhoethple in riatkeryagiationgR hw@rogexsmethﬁmwl mﬂb’l’( SO)

(- &) e e n Bl w bR halll i PR R 8 520 - 26 at ket
(G - C6) detoxyp Heﬁ?ﬂ;@ﬂcﬁ@aah&fm& vatigion DR & dayil tﬂapmpyl(&rl@ilﬁlo) aryl,

(C6-d o)aryl (C1-Co) al k¥ ,. heteroaryl, or heteroaryl (Cl-C6)al kyl;; or Rband
r together oPe #5Rectof thedusntion, tharf isprovidsd the eoye camneind wherei B yr r ol i dy!l

ltmh:og{r;)(rjp ol n@QC?lélnMyl rgg?w@g]f%wli g(ﬂ @Tﬁg)ng)'khg&grpg&g,h(@y(%?m% or 2;and gis

1f 2t3 or(rrxbthmxypl:&ﬁylaeﬂpnﬂalmmmmnm IIV 19(&@)®blbdk§dadrt thereof I n one aspelct
o Y [ dhaPr o :
o pripy iy tigpol élbg‘%‘gv o inolfetreaiof s eveloprdpyd o Rpiibiet”] o
hyd alith ydfddén, Ghith ;@Hg lgg@?, I
o%er\?g(ralrlgt [ on&wlgn??mhkd?so}ben %{1/\0 20(%1‘]57%211 gﬂgm?&” CLiJ’ySZp 04/ %16‘3‘@3 n one
aspect dfbwyi@hemdephepethyl oHeanayl; énp;fst@np@erdvam@mwomt@dmmml atabylein R is
hyd I

o, LS e ok A0 oo R KR 73,

(G ol onepaiags s i igmacocimpute Ei s =, i

o A 8 o a&&w eSpeb g 1V, S PRVIdEd 1 2opveklg %wéﬁwi i
phenet hmydrdgeﬂ,m Cﬁﬁlkyf, e} b@%y&&ﬁﬁw @Idky%ycloﬁlkyK@PcﬁaRS’peﬂ'Cs CRheRbdcpile, R

one as he” I'nventi on here 1Is prOV|ded

b Bhow oo ek Ginte - PRl (R G beloneryl. o (A piry(CaComke ke |
Variat) oS . BRAR SO BRERS  SIONCR® Bpea o T BRIRBERICAGHIKY, ', DN
anot her hydrdxg(C.eCy)alkd, (Cs- &mmw@hfts-dro)wc(m%@mﬂmt(ﬂy Ce)heteroaryl,
20  ~(CHy-CH;-0)-(CH;-CHy)-OR®, -(CH,-CH,-0),-(CH,-CH,)-COOR?®,
~(CH,-CHz-0)¢-(CH,-CH,)-NR"R?, -NRR?, -C(O)R®, -CO,R®, or -C(O)NR'R®. In another
variation, R* is hydrogen, methyl, ethyl, propyl, pentyl, hydroxyethyl, hydroxypropyl,

ethoxyethyl, diethoxyethyl, methylbenzyl, aminomethylbenzyl, methoxybenzyl,
methoxyphenethyl, furylmethyl, cyclopropyl, cyclopropylmethyl, cyclopentyl, cyclohexyl,

25  thiophenyl, -C(O)R6, -CO4RS, or -C(O)NHR. In yet another variation, R* is methyl, ethyl,
cyclopropyl, cyclopropylmethyl, -C(O)RS, -CO5RS, or QC(O)NI{R7.

In one aspect of the invention, there is provided the above compound wherein R? is
hydrogen, (C;-Cg)alkyl, (C;-Cg)cycloalkyl, (C3-Cg)cycloa1kyl(C1-C4)a1kyl-, (C3.Ce)heterocycle,
(Cs.Cip)aryl, (Cs.Cyo)aryl(C;-Cq)alkyl-, (Cs.Co)heteroaryl, or (Cs.Co)heteroaryl(Cy-Cy)alkyl-,

30  -S(0,)NHj, -C(O)RS, -CO5R, or -C(O)NR®R’. In one variation, R’ is hydrogen, (C;-Cy)alkyl,
hydroxy(C,-Cs)alkyl, (C3-Ce)cycloalkyl, (C-Cio)aryl, (C7-Cyo)aralkyl, (Cs.Ce)heteroaryl,
~(CH,-CH;-0)¢-(CH,-CH,)-OR?, -(CH,-CH;-0),-(CH,-CH,)-COOR?,
-(CH2-CH2-0)¢-(CH,-CH,)-NR'R?, -NRR?, -C(O)R®, -CO,R®, or -C(O)NR'R®. In another



In anot her variation, R2 is hydrogen, nmethyl, ethyl, allyl, propargyl,
| - propyl, n-propyl, n butyl, i-butyl, phenyl, phenethyl, or benzyl. In yet
anot her varj ation is ethyl, n-propyl or allyl. In one aspect of the
i nventi on, ‘Fﬂé?"é/‘)?’é‘“br ovi ded t he above ggnpound wher ei n BCH/ES20€4927133
- g - C4)a|ky| -(C6-Go)aryl, -Q(C6-Co)aryl (G -C4)al kyl, -NR4R5 F, d,

B 5 t ded the above
compound i ol R ), ﬁﬂéﬁﬁ%’gﬁl Pyl ARSI, PRl By bl
( C3- C6) cftmixyethily fiethioxyetlyd] tagthylberagh -a@dydnmsthsrlbenyyl, methogyiengylo) ar yI
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I n one VtﬁfoP ﬂIyQ AC(O3RS, -edaRElroeg@(m)Nm7 331|ahc)’ther vabigtbry RY (<Rethisf) athidy |
(C3- CG) cyclo

7-C I C5_C6) heteroaryl, 20
B L
anot her —var EProapel i Ron MEHER %“;?‘f@tﬁ? o BB iU DI
hydr oxytetalkbpl tpgndﬂ;eid m&yﬁ] ngp:rygqn to mﬂmb@ng oy htta«r}]l:ﬁg?mpylmlidiyl, ,p1pm‘djn1y bipetrazmiy],,
ani nome vl .
cycl opr PRIy é%?eBH’r liﬂ’yf @Wgﬁg‘ﬂ’t”& n%ff'ﬁ%?é’? ‘flw/s)’ge %@B’HQ@?
-C(O R6,3, oii@%ﬁ@uuﬁﬁts hﬁe@d}ibﬁfy seleatenq%m@ﬁm fnd/ ﬁitfoatﬂ)lQ“ "Sﬂ(c&‘WHy
ethyl, <dyclopropyl, cycl opr(zﬁw m%R%( ) RO, - CO2R6 r&i R7. In
one ¥spe€{Ceofidang., hYﬁI@ﬂKCUEs) bRe Cp1Qs aloer Eelkel, NRIRUA(OIRSr ei n R5

is hydr. }@ (C3-C6) cycl oal kyl

( C3- C6) cyCT rﬁ?ﬁl@ al kyI , (C3. CG)heterocycIe (C6_Cio)aryl,

(C6_Gi o) ar Yl (Inlanéthgrakpert of thé l@eﬁﬁ:)nhﬂie&n@ proylded die above compound wherein R® is

( gs(o)cﬁ)R%%e rs)qﬁyir(ég@ﬁ%l?@l& <@3@°%@2@W@ ?@R&@)hﬁﬂocyc ¢, CsCroaryl,

hydroxy(¢eg: aﬁ@cb@ )cf;, {e dr:(C @@h@eﬂ%ﬂﬁ +Cs Qﬂ(yp éa)cﬁeﬁécmy
(C5_C6) heteroaryl, (SH

( CJ—|2L5c:|-|28)me®E@w1th 1¢ mB@ubst@)eq(sci&@p@&@)lﬂNFdﬂted f.rmhﬂ& cya@@@ﬁm (C+-CO2R6, or

nycir ogerCORERTC Sy Ce Cubatr Ot B RA RRINGE LBy ™ ™ '
et hoxyetﬁaw(cl-d:k)andynxyﬂltfylc«})nt b@ODRI'LEMH C@\)NNREt]hwhbeﬁZaﬂon, iskhoxybenzyl ,
e BRSO o ALY b ] SR B Y AP RV TR Yl oo
2 ity o e o, SRR L0
abo\d ¢ oﬁp@m‘mm agiotheruarigtion, S is puidsh opgeallyenbsiituted Witk FaCl BsdeGF1,0 whi ch
they are ygﬁé %ﬁ:hoedcobﬁ‘ %rpé(f)f\lﬁlli adyl , piperidyl, piperazinyl,
Another specific value for the compound is where R is hydrogen, methyl, or ethyl; R! and
R? are independently methyl, ethyl, allyl, propargyl, i-propyl, n-propyl, cyclopropyl,
cyclopropylmethyl, or n-butyl; X is 3-pyridyl substituted in the 6 position with Z, wherein Z is
25  (C4-Co)heterocycle or -NR*R?; R* is methyl, ethyl, cyclopropyl, cyclopropylmethyl and R is —
C(O)RS, wherein R® is heteroaryl optionally substituted with 1, 2 or 3 substituents independently
selected from halo, cyano, nitro, halo(C;-Cg)alkyl, -C(O)R?, -COOR?, and -C(O)NR'R’, and
wherein R®, R® and R® are independently hydrogen, methyl, ethyl, propyl, isopropyl, or
cyclopropyl.
30 In another aspect of the invention, there is provided the above compound wherein R is
hydrogen, methyl, ethyl, allyl, propargyl, i-propyl, n-propyl, n-butyl, i-butyl or halo(C;-C,)alkyl;
and R! and R? are independently hydrogen, methyl, ethyl, allyl, propargyl, i-propyl, n-propyl,
cyclopropyl, cyclopropylmethyl, n-butyl, i-butyl, phenyl, phenethyl, or benzyl. In one variation,



azepi nyl, diazepinyl, norpholinyl, or thionorpholinyl ring, each optionally
substituted with 1, 2, 3, or 4 substituents independently selected from

hal o, cyan |t -ORa, -SR, (C6-ClO)aryl, 10 -Q(C6-Clo)aryl,

hydr oxy(cﬁ&%%f?gﬁ”’ ROR N(G - Cs) al kyl ,,hal o(Cl - Cs) al ky|1’,3mﬁaéﬂﬁ{0mé;’(0) Ra,
-COORa, and -C(O NRbR. In anot her aspe@t of the invention, there is provided
t he abo n LelD &G irsr._ G | kvl o &3 G, Y 2
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- et er oar - -a -,..each optionally 15 substituted with 1, 2,
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RBR. N 01 - Cg) 0 oo o B e is lobiar R B omperb i X0,

- C( O NRixidazolyl ptmiezalpl trizzingly ox426yl, 0x4z08], (i@phl,yisqthiaey], dhiptierdylopyrydlyl, each
optionally .substituted w.th 1. 2, or. bstituents in endent | v, sel ected
¥ om naPBzya el Pyttt syrindaipd iadp it iobneBh o auplbiazRok Sgbepll™and 50
- G O) NRostitutedawiet 1) ovRsmibstituerits indepengeritlyTseléyted fromitiald) abddo, siestituted with
F, d, Br, I, CF3,_.cyano, nitro, -COORa, or -CONHR . Anot her specific val ue
for t he(@oRpdkHs—9R W Calinarhy K egemarmehydexy(6rCoelyl,: R and R2 are
i ndepen | ; Y, | bpr ¢ YIaodrP ' 0
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met hyl, ethyl, cyclapropyl, cyglopr | et hyl and R5 js - R6, wherein R6
s ot ePGiy . oschepbiirenys tnpetdentd adbeiod o the b oonsisBg oAaloh i,
' Rdependil (01 caalc or, [SRMAL, farytYoN0- ClldyIohydidlyeC 2 RibRl Kyl - (O Ra,
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R are 1’'ndependent|y

- COORa, nd - e, a ,

ych og e R ATAaL Reio(C oL, -NLBSSHO IR, GIOORY, b SHOWIR s do arpthamo her
aspect .t i i t J ided th b d wh i R i

o e Reridddf LRl Bl e BRRAa! O PToV] Ged e Anove ompou i e R S

i-butyl or halo(GC -C4)alkylZ and R and R2 are independentl ¥ hydrogen,

nmet hyl , et hyl, alrl_%‘:?}propa/ , - by b{ |, , cycl opyl ,

cycl opr opyl nmet hyT 7\ n- put yt=\(i - uty'r—,igginyl xezhyl , zyl. In one
vari ation, WO 2005/ 548 PCTF'US2004Y027133 20R i s hydr , methyl,
ethy, -CH2-CH2-O, -@H2-CH2-Br, or -CHB-CHZ-CH2-F; and R add R2 are

i ndependently hydrogen, nethyl, ethyl, allyl, propargyl, i-propyl, n-propyl,

cycl opropyl, cycl opr%t hyl , o/m \met hoxyphenyl \hyl )
v~ H»—z ,or Z

In another variation, —X(Zl),,-Z has the formula

N
/ \ 4

In one aspect of the invention, there is provided the above compound wherein Z is -OH,
20  -O(C\-Cyalkyl, -OC(O)NR'R?, (C;-Cy)alkyl, -NR*R?, F, Cl, Br, or I, wherein R* and R are
independently hydrogen, (C;-Ce)alkyl, (C3-Cs)cycloalkyl, (C3.Ce)heterocycle, (Cs-Cio)aryl,
(C7-Cyp)aralkyl, (Cs.Ce)heteroaryl, or (Cs.Co)heteroaryl(Ci-Cyq)alkyl, -S(O2)NH;, -C(O)RS,
~CO;R®, or -C(O)NR®R’. In one variation, Z is “NR'R’.
In one aspect of the invention, there is provided the above compound wherein R* and R’
25  together with the nitrogen to which they are attached, form a pyrrolidyl, piperidyl, piperazinyl,
azepinyl, diazepinyl, morpholinyl, or thiomorpholinyl ring, wherein the ring is optionally
substituted with 1, 2, 3, or 4 substituents independently selected from halo, cyano, nitro, -OR?,



In one aspect of the invention, there is provided the above conpound wherein
Xis 5 imdazolyl, triazolyl, triazinyl, oxazoyl, isoxazoyl, thiazolyl,

i sot hi azoyl thlodlazolyl pyrrolyl, pyrazinyl, tetrazolyl, ridinyl,
pyri ni di ny MO 308 i soqui nol yl, or ru nol yl, each op?FﬁWﬁ?"%"HWbst i tuted
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- or ereln a aj e enaen
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- S(02) NH2 I'n one vari ation, 'S ~NRARS.
| n he aqyddyl, aﬁlihephnwbﬁmpmmhmwh@remﬂmxnﬂmmyhed t he above conpound wher ei n
R4 and R5 %_ﬁto erfvmth |tr%gnto chthe%/ rehatt hed forma
pyrrolidyl, °: tbﬁlﬁ re 1s providad fhe abaye owp lH@I Whetstn FolS1 iyl or

t hi onDrigiaggen)hetyine ethyiheR 'eind Ezfaae mdétﬁnd@ﬂ?liﬁdﬂmadtﬂlﬂ, ally Y lpSdpiateyt, @ropyl,h Ol?B 2,

3, or 4 substltuents md’ependentl){ sel ected from hal Kano nitro,, -
y.
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15 from halo, cyano, nitro, -OR®, -SR?, (Cs.Cio)aryl, -O(Cs-Cjo)aryl, hydroxy(C;~Cg)alkyl,
RPR°N(C;-Cy)alkyl, halo(C;-Cg)alkyl, -NRR®, -C(O)R?, -COOR?, and -C(O)NR°R®.
In one aspect of the invention, there is provided the above compound wherein Z is

selected from the group consisting of:

@@ My by
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/ —O(CHy)-COOH.
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7 ~n-R*
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In one variation of the above, —X(Zl)n-Z is selected from the group consisting of:



-

i ndependently hydrogen, (d-&)alkyl, hydroxy(C2-C4)al kyl,
(C3-C6) Cycl oal kyl, (C6-Co)aryl, (Cr-Go)aralkyl, (C 5.C6)heteroaryl,

- (CH2- CHz2- %@@1@2) OR, 5 -(CH2-CH2-0)qg- (CH2- CH2) - COOR&,

-(CH2-CH2- Oq 2) - NRaRb, NR7Rs, (O R6, -CO02R6, RCT/UR0@)0RBRs. | n
anot her vari at| on, R4 and R5 are |ndependently hydrogen, nethyl, ethyl,
propyl, pentyl, hy xyet hyI hydr gxypr opy Roxyet @et hoxyet hyl ,
met hyl benzyl , a@@%& gnzyl - euﬁ)_ww}phénet hyl ,
furyl methyl, cycl ycI oh ehI.Oph H-C(O R6 COZRG or

- C(O) NHRY. In yet anot her variati on | s nmethyl, methoxy, 10 or pyridyl,
and R7 is phenyl fI uorophenyl rret phenyl I n one t of the
i nvention, th eral ._E s / hydr ogen,
met hyl, or et hyI\ ar |/n pendent Y 2rre | 4 reh yl, allyl,
propar gyl , |-propyl n propyl cycl opropyl, cyclopropylnethyl n- butyI
i -butyl; and Z |s - erocycl e mhereln t he h Ie i's optlonally
substi t ut ed WI 2&3\ A@}, udnt s mdep_e@ejgt‘ Iect ed 15 from
hal o, cyano, nit - -Sr .
hydr oxy( QG - C3) al kyI R'RN(C - C8) al kyI % Co) al kyI R, -C(O Ra,

-COORr, and C(O)NRR I n one aspect of thedJMéentlon there is provided the
above conpound wherein Z is sel ect ed fromthe group conS| sting of: NH NH OH
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above, -X(Z')"-Z 1s sel®cted fromthe onS| sting - WD 2005/ 021548 22
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In another variation, R! and R? are n-propyl; R is hydrogen and n is zero.

In one aspect of the invention, there is provided the above compound wherein -X(Z"),-Z

10  is selected from the group consisting of:
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I n anot her 1, R and R2 are n-p3opyl; R is hydr BgEHSAMPZA8 S 2ero.
I n one aspect of the invention, there is provided the above conmpound wherein
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In one aspect of the invention, there is provided the compound selected from the group

[/ N--/-0J H/ NVH/ NHH M
N

consisting of:
1,3-Dipropyl-8-(6-chloro-3-pyridyl)xanthine;

5 1-Propyl-3-propargyl-8-(6-chloro-3-pyridyl)xanthine;
1,3-Dipropyl-8-(6-ethylamino-3-pyridyl)xanthine;
1,3-Dipropyl-8-(6-(2-hydroxyethyl)amino-3-pyridyl)xanthine;
1,3-Dipropyl-8-[6-(4-acetylpiperazinyl)-3-pyridyl]xanthine;
1,3-Dipropy!-8-[6-(benzylamino)-3-pyridyl]xanthine;

10 1,3-Dipropyl-8-[6-(1 -piperidinyl)-3-pyridyl]xanthine;
1,3-Dipropyl-8-(6-pyrrolidinylpyrid-3-yl)xanthine;
1,3-Dipropyl-8-{6-[4-methyl(perhydro-1,4-diazaepin-1-yl)]-3-pyridyl} xanthine;



Hi In one aspect of the invention, there is provided the conpound sel ected
fromthe group consisting of: 1,3-Di propyl-8-(6-chloro-3-pyridyl)xanthine;
5 1-Propyl -wp 2 @9{&%-8 (6-chl oro-3-pyridyl)xanthine;

1, 3- Di propyl - (% yl am no- 3- pyri dyl ) xant hi ne; PCT/US2004/027133

1, 3-Di propyl 8- (6-(2-hydroxyethyl)amn 43-pyri dyl ) xant hi ne;

1, 3-Di propyl -8-[ 6-(4-acetyl 3| perazi nyl )- 3-pyrdyl ] xant hi ne;
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i pr opy| LBDIEORY>3H 0 - SxgioxsEspRYHaREn e 3y FitdyAantbine hi ne; 5

Bi by i 81 HhdiphoIgeY E%*#Y% RS DY @1 ] ant hi ne.
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Br ogg;l %D[HT@’Y gﬁk@é%@w’?@ %%—H‘%r%}’@&?@@ﬁ xant hi ne; 10

i propyly; b et sint-H2 hi ne;
| propyl 1_33_D§}§o;?’1485( ﬁﬁoxy 2- p?eslhnyl é%aﬁglpgeam no- 3- pyri dyl ] xant hi ne;

i pr opy |, BDjrBor(yd-8eri(R-diydroky 2phenylethyl) soino S-pyyridy Uydrthinert hi ne;

B? opy1 LEDlBeB a8 Ao b R Honthing
i propyl1; ﬁDEgﬁo;@@-—S{:(ﬂrphéﬂﬂiminbﬂ -pyridylixardhigy; i dyl ] xant hi ne;
| propy! - 8- (4-net hyl pi perazi no) - 3 p ri dyl) xant hi ne;

i pr opy 11, BDIRseRy:- 86y eloPiopy RN RYdys yl ] xant hi ne;
1,3-Dipropyl-8-[6-(6-pyridylmethylamino)-3-pyridylJxanthine;

PRRPPRPRPRPRPRRPRPRPRRRRRREPR
L0 L0 O L) L0 L) LO,LY LD L) L L) L W W W W

=)

i
W

1,3-Dipropyl-8-(6-(4-methylpiperazino)-3-pyridyl)xanthine;
1,3-Dipropyl-8-[6-(3-pyridylmethylamino)-3-pyridyl]xanthine;
1,3-Dipropyl-8-[6-(2-methylbenzylamino)-3-pyridyl Jxanthine;

_ 1,3-Dipropyl-8-[6-[2-(3,4-dimethoxyphenyl)ethylamino]-3-pyridyljxanthine;

20 1,3-Dipropyl-8-[6-[(N-propylcarbamoyl), methylamino]-3-pyridyl)xanthine;
1,3-Dipropyl-8-[6-(3-pentylamino)-3-pyridyl]xanthine;
1,3-Dipropyl-8-[6-(2,2-diphenylethylamino)-3-pyridyljxanthine;
1,3-Dipropyl-8-[6-[2-(1-ethylpyrrolidinomethylamino)]-3-pyridyl]xanthine;
1,3-Dipropyl-8-[6-(3-methoxybenzylamino)-3-pyridyl]xanthine;

25 1,3-Dipropyl-8-[6-[(N-phenylcarbamoyl)methylamino]-3-pyridyl)xanthine;
1,3-Dipropyl-8-[6-(furfurylamino)-3-pyridyl]xanthine;
1,3-Dipropyl-8-[6-[2-(4-methoxyphenyl)ethylamino]-3-pyridyl]xanthine;
1,3-Dipropyl-8-[6-(2-methoxybenzylamino)-3-pyridyl]xanthine;
1,3-Dipropy!-8-[6-(propylamino)-3-pyridyl]xanthine;

30 1,3-Dipropyl-8-[6-(cyclopentylamino)-3-pyridyl]xanthine;
1,3-Dipropyl-8-[6-(cyclohexylamino)-3-pyridyl]xanthine;
1,3-Dipropyl-7-ethyl-8-(6-chloro-3-pyridyl)xanthine;
1,3-Dipropyl-7-(3-fluoropropyl-8-(6-chloro-3-pyridyl)xanthine;



, | propyl - 8-[ 6- (2- met hyl benzyl am no) - 3- pyri dyl ] xant hi ne;
i propyl - 8-[6-[ 2- (3, 4-di met hoxyphenyl ) et hyl am no] - 3- pyri dyl ] xant hi ne; 20
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| pr Opyl IS-ElﬁroﬁaﬁhﬂmemﬂpmﬁhlbfﬁaBipyh@ﬂ)x@ﬂ&nﬁ pyri dyl ) xant hi ne;

| propyl - 8- 6(furf||r | a mno) pyrldl]xanthlne
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| pr opy met hoxycar bonyhné m noJ - 3= pyri dyl ") xant hi ne;
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'pf'ﬁ'p)yTT‘@*W?zﬁmmwéﬁﬁw‘a%m SHSTSST REBOBUEG a1} wcant hi ne:
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1,3-Dipropyl-8-[6-(hexahydro-1,4-diazaepin-1-yl)-3-pyridyl]xanthine;
1,3-Diethyl-8-(6-chloro-3-pyridyl)xanthine;
1,3-Diethyl-8-(6-piperazino-3-pyridyl)xanthine;
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1,3-Dicylopropylmethyl-8-[6-[N-nicotinoylmethylamino]-3-pyridyl)xanthine;
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30 1,3-Dicylopropylmethyl-8-[6-[N-nicotinoylethylamino]-3-pyridyl)xanthine;
| 1,3-Diallyl-8-(6-methylamino-3-pyridyl)xanthine;
1-Clopropylmethyl-3-ethyl-8-(6-methylaminopyridin-3-yl)xanthine;
1,3-Diethyl-8-[6-(2-pyridylmethylamino)-3-pyridyl]xanthine;
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1,3-Diethyl-8-(6-(2-methoxyethyl)Jamino-3-pyridyl)xanthine; '
1-Propargyl, 3-methyl-8-(6-Bromo-3-pyridyl)xanthine;
1,3-Diethyl-8-[6-[N-nicotinoyl, N-(2-methoxyethyl)amino]-3-pyridyl)xanthine;
20 1-Propargyl, 3-methyl-8-(6-(2-methoxyethyl)-3-pyridyl)xanthine;
1,3-Diethyl-8-[6-[N-isonicotinoyl, N-(2-methoxyethyl)amino]-3-pyridyl)xanthine;
1-(5-(1,3-Diethyl-2,3,6,7-tetrahydro-2,6-dioxo-1 H-purin-8-yl)pyridin-2-yl)-1-(2-
methoxyethyl)-3-(pyridine-4-yl)urea;
1,3-Dimethyl-8-(6-bromo-3-pyridyl)xanthine;
25 1,3-Dimethyl-8-(6-methylamino-3-pyridyl)xanthine;
1,3-Dimethyl-8-[6-[N-nicotinoylmethylamino]-3-pyridyl)xanthine;
1,3-Dipropyl-8-[6-[N-nicotinoyl, N-(2-methoxyethyl)amino]-3-pyridyl)xanthine;
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1-Propargyl, 3-methyl-8-[6-[N-nicotinoyl, N-(2-methoxyethyl)amino]-3-
pyridyl)xanthine;

30 1-Propargyl, 3-methyl-8-[6-[N-nicotinoylmethylamino]-3-pyridyl)xanthine;
1,3-Dipropyl-8-(2,6-dichloro-3-pyridyl)xanthine;
1,3-Dipropyl-8-(2,6-dimethylamino-3-pyridyl)xanthine;

1, 3-Dipropyl -8-(2,6-di(2-methoxyethyl)-3-pyridyl)xanthine;
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pyridyl]xanthine;
1, 3-diallyl-8-[6-(N-nicotinoylmethylamino)-3-pyridyl]xanthine;
1, 3-diallyl-8-[6-(IN-(6-chloronicotinoyl)methylamino)-3-pyridyl]xanthine;

20 1, 3-dipropyll-8-[6-(N-[6-(trifluoromethyl)nicotinoyl|methylamino)-3-pyridyl]xanthine;
1, 3-diethyl-8-[6-(2-hydroxy-5-methyl)benzaldehydehydrazono]-3-pyridyl]xanthine;
1-Cyclopropyl-3-propyl-8-[6-(N-[6-(trifluoromethyl)nicotinoyl jmethylamino)-3-

pyridyljxanthine;
1, 3-diethyl-8-[6-(bromopyridine-3-carbaldehydehydrazono}-3-pyridyl]xanthine;

25 1-Cyclopropy1-3-ethyl-v8-(6-methylamino-3-pyridyl)xanthine;
1-Cyclopropyl-3-propyl-8-(6-methylamino-3-pyridyl)xanthine;
1-Propyl-3-cyclopropyl-8-(6-methylamino-3-pyridyl)xanthine;
1-Cyclopropyl-3-propyl-8-(6-(2-methoxyethyl)amino-3-pyridyl)xanthine;
1-Cyclopropyl-3-propyl -8-[6-[N-nicotinoylmethylamino]-3-pyridyl)xanthine;

30 1, 3-Diethyl-8-[6-(N-(6-chloronicotinoyl)methylamino)-3-pyridyljxanthine; .

1, 3-Dipropyl -8-(2-chloro-6-methoxyethylamino-4-pyridyl)xanthine;
1, 3-Dipropy! -8-(2-chloro-6-methylamino-4-pyridyl)xanthine;
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In one aspect of the invention, there is provided a pharmaceutical composition
20 comprising: (a) a therapeutically effective amount of a compound described above; and (b) a
pharmaceutically acceptable excipient. In another aspect, there is provided a pbarmaceutical
composition comprising: (a) a therapeutically effective amount of a compound of the above; and
(b) a pharmaceutically acceptable excipient.
In one aspect of the invention, there is provided a therapeutic method for preventing or
25  treating a pathological condition 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 the present invention. In another aspect of
the invention, there is provided a method for treating asthma, allergies, allergic diseases or an
 autoimmune disease comprising administering an effective amount of a compound of the present
30 invention to a mammal in need of such treatment.
In yet another aspect of the invention, there is provided a method for treating diarrheal
diseases, insulin resistance, diabetes, cancer, ischemia/reprefusion injuries, diabetic retinopathy

or hyperbaric oxygen-induced retinopathy, comprising administering an effective amount of a
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WO 2005/ 021548 PCTI US2004/ 027133 29 conpound of the present invention or a
phar maceutically acceptable salt thereof to a mammal in need of such

treat ment. ot her aspect, there is provided a therapeutic method for
preventing d(])(lr;l2(%6rglEenalg)lll&ng a pat hol ogi cal condition or synp®&HYSA04/027 el
wherein the activity of adenosine Ala receptors is inplicated and
antagonismof its action is desired conprising 5 admnistering to the nmamal
an effective amount of a conpahled: dfctivieofhpsAntaganisteenti on. I n anot her
aspect of the invention, there is pyovided the conpound of” the present
invention for use in nedical therapy. Itﬁanot her aspect, there is provided a
use of a conpound of the inventign, t he manufacture of a nedi canent
useful for the treatnent of a di%;e io>‘a‘x"|¥am’ral, such as a human. 10 It

i s understood that any aspect o0”f urh afhy he present invention whether
characterized as preferred or not aracterized as preferred may be

conbi ned with any other aspect or feature of the invention, whether such
other feature is characterized as preferred or not characteri zegaas
preferred. For exanplrR, an aRpect or feature desX@Wp&d as prtafskred, for
exanple a pgnticuldr R _ar®oup, or aRpecific R agroup for a faM)icul ar
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conpound of the invention having a different nmbi nati on of substituents

wi t hout deviating frdmthe pMesent Hnventi Ge@djlti onal conpounds useful
to practice the TN i on Sre depicted in the bl e bel ow. 28*WO
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Note: +: Ki < 10000 nM, ++: Ki < 5000 oM, +++: Ki < 500 nM, ++++: Ki < 100 nM.
Synthesis of the compounds of Formula I

The compounds of Formula IA can be prepared by the methods described in P. J.

5  Scammells, et al., J. Med. Chem. 37, 2704-2712 (1994). A diamino-1,3-disubstituted uracil is
acylated with 6-chloronicotinoyl chloride in pyridine at 5 °C to provide the compounds of
Formula (5a). The resulting amide (5a) is cyclized by refluxing in an aqueous sodium hydroxide
solution to provide the compound IA. 6-Chloronicotinoyl chloride is prepared by refluxing 6-
hydroxynicotinié acid in thionyl chloride using DMF as the catalyst as shown in Reaction

10  Scheme 1.
Compound IA can be alkylated with alkyl bromide or iodide to provide compounds of
Formula IB. Compounds IA or IB reacts with substituted amine at 150-160 °C in a pressure tube
to give compounds of Formula IC. Compounds of Formula IC where R* is hydroden can react
with isocyanate or acyl chloride to afford compounds of Formula I where R* is -C(O)NHR” (ID)
15 or-C(O)R(IE), respectively.
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can be prepared by the net hodREASCTIONSCHEME 1J. 5 Scammells, et al., J.
Med Chem 37,2704-2712 (1994). A diam no-1, 3-disubstituted uracil is
acylated with 6-chloronicotinoyl chloride in pyridine at 5 Cto provide the

conpounds of FOET W 5892 ] Esuting amde (5a) is cyclized by
refluxing in alh aqutous sodi uen h oxi de fsolution to provide t he conpound
I A, 6-Chl oronicotitoyl chloride ¢gss prepared Pa)( rﬁﬁtl XI hydr oxyni cotinic
acid in thionyl chloride using DI\/F as the sh in Reaction 10
Schenme 1. Conpgun I@ can be al ky ted W 1 hC*atlskyI° b?‘prﬁ”ﬂe orcl i odide to
provi de conpoun Farf04 a N oundis IA or 1B reacts with substituted
am ne at 150-1 TN aHzerge@sur@\tN (5e)
(aa)
2N NaOH R‘\N)tn = ”N~ =
——————— Cl
o)\':‘l N/>_<\jN>— 150-160 °C N
2
{Formula | wherleAx=3-pyrldyl, R=H)
KzCO3
DMF
Rl or RBr
1R & g
R\ N — HN\ 4 R\ . —_— 1R5
J\)II/ \ /¢ - R . )\ >_<j>—"\4
o N N 150-160°C R
R B ic
(Formula | where X=3-pyridyl, Y=Cl) (Formula | where X=3-pyridyl)
: 0 . .
R1\ H R7
R'—N=C=0 N)‘\/":N = N)LN
THF, 90°C o)\rlq N/>_Q weH
Rz
e R e (Formula| where X=3-pyridyl,R4=C(O)NHRT)
where S rogen———T

Rﬂj\m Ry )_O_ »\RB
IE

DMF/CH,Cl,, pyridine O

(Formula] where X=3-pyridyl, R*=-C(O)R%

Compounds of the invention where Z is -NR*R® and R* and R® together with the atoms to
5  which they are attached form a ring containing a NH group, e.g., IC, or IA1, can be prepared by
reacting the compound with an isocyanate or acyl chloride to provide compounds having
Formula IF and IG, as shown in SCHEME 2, below:



to give conpounds of Formula I C. Conpounds of Formula I C where R is hydroden
can react wth isocyanate or acyl chloride to afford conpounds of Fornula I
where R4 is wébssbilRg (I1D) 15 or -C(OR6 (IE), respectively. WO 2005/ 021548
PCTI US2004/ 027133 44 REACTION SCHEME 1 / H S02Cl2 \ N (!’CT{WA‘)M/@@A% RL ~H O
py~0a ~ ~ NIl ~N 00 CH2Cl2 0 14 N2 1 R' NO Na28204 R .N NH2 R p1NJI | ~NHa
O-N NH2 ($e) R2 H2095C R2 (3a) (4a) 0 4 RRNR5 2N NaOH RI~-NNHN R O T> \
/ C al~\4 0 NNN 150- 150 REACTIONSCEBEME 1A | A1 (Formula | whoa
X-3-pyrldyl, ReH) ~ K2003 DMF R or RBr R1 RR> ONHN9 RO ff RS 1~

R4 T~-\ I~\ N O RZ N 150-150C R2 NNRq1 jj:;a
RP—N=C=0 R N =\ N\ P
THF, 80°C o)\N' J>—<\:}_U—§N—Rb
,'Qz

0 R
R\ )k/[bj =
N VR
L IO
) j\c R’\ij: - NP
IC or 1A1 whers R*, R® form a ring R @ Al N/>—<\:N>—U—< .

heving a NH Group and R Is hydrocarbyl %
group or hydrogen. DMFICH,Cl,, pyridine 1

SCHEME 3 shows that Comnpound IA can react with hydrazine or substituted hydrazine
at 100-160 °C to give compounds of Formula IA2. Compounds of Formula IA2 where R® is
5  hydrogen can react with acyl chloride to afford compounds of Formula IH and IJ. Compound
IA can also react with ketone or aldehyde to give compound of Formula IL.

REACTION SCHEME 3

H=N-NF

Ri\N&n " Mgl L R,\NJI'F - 0{‘ ’
OJ\ r?_Q— 100-160 °C O)\N rQ—m ®
#2 " 2 1A2

(Formula ) where X=3-pyridy), R=H)

o]
DMF/pyridinelps j\u CH;COOH/ R.)LR.
100-160 °C

[¢]
NP\ 3 N9 O
";L}fﬂ a8 "o iJ;I o =
M 3
it

{when R®Is hydrogen In 1A2)
(when R” and R are hydrogens In 1A2)

R’\N&J‘ Y"1
OA,." ﬁ\ N>‘”'“w ®
R? W

(when R%1¢ hydrogen in |A2)

10



IC IB (Formula | where X=3-pyrldyl, Y=Cl) (Formula | where X=3pyridy) O
R -NCOR\N17 NI=\ ~HRIJ NIR N THE, 900C ONRa ID IC where R4 Is
hydropa ( For R 3pokox¥3gy € X=8-pyrldyl ,R&-C(ONHR) O RO N Re | R\N --~-

| ~Ra DVFI CF72C12, pyridine 0 NN NR ,42 [E (Formula | whECEUR08H03713y| |
R4=C( O R5 Conpounds of the invention ere Zis -NR4R5 and R4 and RS

together with_the atons_fo .5 i ch the e attached form.a ring containing
a NH group, e’.l'%qf?)llp&ng&bgqempo%%ge ‘éﬁﬁeéﬁnby reacting the conpound with
an i socyanat e['&naga/!l chl ori[aéq]mvbmﬁgmpmgm having Fornula IF and
|G as shown SCHEME 2, bel.ow. 2005/ 021548 PCT/ US2004/ 027133 45

REACTI ON SCHENH-ABOBXN- C Rt e FBit4-ag6m-priodokendy i 8-pymestater | propbxanthine N 1~NH

IF O -CRARN O e-p IC ,denosine receptor
5 CGS 21680 2-[4-[(2-carboxyethyl)phenyl]ethyl-amino]-SN-N-ethylcarbamoyl
adenosine
CPX 8-cyclopentyl-1,3-dipropylxanthine
DMEM Dulbecco modified eagle medium
DMF N,N-dimethylformamide
10 DMSO dimethylsulfoxide
EDTA ethylenediaminetetraacetate
HEK cells human embryonic kidney cells
K; equilibrium inhibition constant
NECA 5'-(N-ethylcarbamoyl)adenosine
15 R-PIA R-N°-phenylisopropyladenosine
TEA triethylamine
TLC Thin layer chromatography
ZM 241385 '4-(2-[7-amino-2-{furyl}{1,2,4}triazolo{2,3-a} {1,3,5 }triazin-5-
ylaminoethyl)phenol _
20 In cases where compounds are sufficiently basic or acidic to form stable nontoxic acid or

base salts, administration of the compounds as salts may be appropriate. Examples of
pharmaceutically acceptable salts are organic acid addition salts formed with acids which form a
physiological acceptable anion, for example, tosylate, methanesulfonate, acetate, citrate, |
malonate, tartarate, succinate, benzoate, ascorbate, a-ketoglutarate, and a-glycerophosphate.

25  Suitable inorganic salts may also be formed, including hydrochloride, sulfate, nitrate,
bicarbonate, and carbonate salts.

Pharmaceutically acceptable salts may be obtained using standard procedures well known
in the art, for example by reacting a sufficiently basic compound such as an amine with a suitable
acid affording a physiologically acceptable anion. Alkali metal (for example, sodium, potassium

30 or lithium) or alkaline earth metal (for example calcium) salts of carboxylic acids can also be
made.

It will be appreciated by those skilled in the art that compounds of the invention having a

chiral center may exist in and be isolated in optically active and racemic forms. Some
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hydrogen can react with acyl chloride to afford conpounds of Formula IA and
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materials, by chiral synthesis or by chromatographJc separation using a chiral stationary phase).

It is also conventional to determine Ajp adenosine antagonist activity using the standard tests
described herein or using other similar tests which are well known in the art.
The compounds of formula I can be formulated as pharmaceutical compositions and

10  administered to a mammalian host, such as a human patient in a variety of forms adapted to the
chosep route of administration, i.e., orally or parenterally, by intravenous, intramuscular, topical,
inhalation or subcutanebus routes. Exemplary pharmaceutical compositions are disclosed in
"Remington: The Science and Practice of Pharmacy", A. Gennaro, ed., 20th edition, Lippincott,
Williams & Wilkins, Philadelphia, PA.

15 Thus, the present compounds may be systemically administered, e.g., orally, in
combination with a pharmaceutically acceptable vehicle 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 may be incorporated directly with the food of the patient's diet. For oral
therapeutic administration, the active compound may be combined with one or more excipients

20  and used in the form of ingestible tablets, buccal tablets, troches, capsules, elixirs, suspensions,
syrups, wafers, and the like. Such compositions and preparations should contain at least 0.1% of
active compound. The percentage of the compositions and preparations 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 compositions is

25  such that an effective dosage level will be obtained.

The tablets, troches, pills, capsules, and the like may also contain the following: binders
such as gum tragacanth, acacia, corn starch or gelatin; excipients such 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 such as sucrose, fructose, lactose or aspartame or

30 aflavoring agent such as peppermint, oil of wintergreen or cherry flavoring may be added.
When the unit dosage form is a capsule, it may contain, in addition to materials of the above
type, a liquid carrier, such as a vegetable oil or a polyethylene glycol. Various other materials

may be present as coatings or to otherwise modify the physical form of the solid unit dosage



AR adenosi ne receptor 5 CGS 21680

2-[4-[(2-carboxyet hyl ) phenyl ] et hyl -am no] -5N N-et hyl car banoyl adenosi ne CPX
8- cycl opent yl WO Boeslezps48py| xant hi ne . DVEM Dul becco nodifi ed E%Eﬁoﬂgzqis'ﬂm DIVF
N, N- di met hy! f or mani de 10° DVBO di net hylgul f oxi de  EDTA et hyl&Re

di am netetraacetate HEK cells human enbryonic kidney cells K1 equilibrium

nhi bi ti _ - 0 .
:?n N|6- Iphle%g |'gg%r opyicg’genog’:‘:)pﬁgg J)\l'%&tﬂrs ?IZJ hy IrEgér{#%le PE’%%%EI&?}% 6 sugat

chr omat ognd pieikeMAPey 1 §B4ar elixir may contain the active compound, sucrose or fructose as a
4-(2-[7-am no-.2-{f I V2.4 tr] | 0{ 2, 3- 1,3,5)triagzin-5-

yl gim' Loe?%?t)%ﬂﬂgﬁ%‘?%’%ﬂt{‘ﬁ aﬁggg?g'iﬁ?é&éng%ﬁﬁﬁ%&%ye&ra@@%& 'I ?‘%ﬂﬂglsi"’]b%fsi c or
aci di ¢ t hbRY B Srhade! favBR NOPeduEse My Aérial RSFAn pphiing AN dokigatfbansilld he

conpounds as salts may be a prgtgci)ri ate. Exanpl es of ~pharnmaceutically
acceptabl bs phamaseuticallaagepinble aud snbsigatially sendenie i the pmeuntyemplozed. d8 whi ch

forma ph4si.el.ag | . .

ot hanes ot nisth B9hdTe cAEE SR AR A Sl CEAI BBV brBefonagnd
benzoat e,deswesnr bat e, a-ketogl utarate, and a-gl ycerophosphate. 25 Suitable

I norgani ¢ sal may al so be for I pcl udi hydr ochl or,i de, .sul fate,

N trate, b cAPEaHHeEoRRR RO A e AR ORI PP e b1 o

sal ts mayinfgioR Bl AjdeEon. USRS bRt absheofpBaht SiSitsaltd cdatRVWlepated ih Bategl t. for

exanpl e by reacting a sufficiently basic conpound such as an amne with a

'sui t difl e optienallyamiked with g nantokig sidicagt.cRispersigneastalisl e raenamd in glykerol, liquidal

f ' ' | L ' t ., f
xampl o darEyTe eiisnEp e, 4ot ottt e G Tt bbbl Pl B 0"
‘appr eci atststageyant hies ¢hesk plepadtions coiteinarpresehativeompenentithe gfovithef i nventi on

having a chiral center may exist in and be isolated in optically active and
racem c fBICFASTSABISHE.- WO 2005/ 021548 47 PCT/ US2004/ 027133

The pharmaceutical dosage forms suitable for injection or infusion can include sterile

15  aqueous solutions or dispersions or sterile powders comprising the active ingredient which are
adapted for the extemporaneous preparation of sterile injectable or infusible solutions or
dispersions, optionally encapsulated in liposomes. In all cases, the ultimate dosage form should
be sterile, fluid and stable under the conditions of manufacture and storage. The liquid carrier or
vehicle can be a solvent or liquid dispersion medium comprising, for example, water, ethanol, a

20  polyol (for example, glycerol, propylene glycol, liquid polyethylene glycols, and the like),
vegetable oils, 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
particle size in the case of dispersions or by the use of surfactants. The prevention of the action
of microorganisms can be brought about by various antibacterial and antifungal agents, for

25 example, parabens, chlorobutanol, phenol, sorbic acid, thimerosal, and the like. In many cases, it
will be preferable to include isotonic agents, for example, sugars, buffers or sodium chloride.
Prolonged absorption of the injectable compositions can be brought about by the use in the
compositions of agents delaying absorption, for example, aluminum monostearate and gelatin.

Sterile injectable solutions are prepared by incorporating the active compound in the '

30 required amount in the appropriate solvent with various of the other ingredients enumerated

above, as required, followed by filter sterilization. In the case of sterile powders for the

preparation of sterile injectable solutions, the preferred methods of preparation are vacuum
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the aboVftermined by comparing their in vitro activity, and in vivo activity in animal models. Methods
for the extrapolation of effective dosages in mice, and other animals, to humans are known to the
art; for example, see U.S. Pat. No. 4,938,949.

25 Generally, the concentration of the compound(s) of formula I in a liquid composition,
such as a lotion, will be from about 0.1-25 wt-%, preferably from about 0.5-10 wt-%. The
concentration in a semi-solid or solid composition such as a gel or a powder will be about 0.1-5
wi-%, preferably about 0.5-2.5 wt-%.

The amount of the compound or an active salt or derivative thereof, required for use in

30 treatment will vary not only with the particular salt selected but also with the route of
administration, the nature of the condition being treated and the age and condition of the patient

and will be ultimately at the discretion of the attendant physician or clinician.
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sugars, ?l_t%%p}%’r@ (ﬁ%gmbi’f"’]&ﬁ%‘}&l iIde. Prolonged absorption of the injectable
conposi ti onsTRARs#E dJsOHAY coRRAhtlPYe préfenttdSn b RinglRRlose or as divided doses

20  administered at appropriate intervals, for example, as two, three, four or more sub-doses per day.

The sub-dose itself may be further divided, e.g., into a number of discrete loosely spaced
administrations; such as multiple inhalations from an insufflator or by application of a plurality
of drops into the eye.
All patents, patent applications, books and literature cited in the specification are hereby
25  incorporated by reference in their entirety. In the case of any inconsistencies, the present
disclosure, including any definitions therein will prevail. The invention has been described with
reference to various specific and preferred embodiments and techniques. However, it should be
understood that many variations and modifications may be made while remaining within the
spirit and scope of the invention.

30 The invention will now be illustrated by the following non-limiting Examples.

EXAMPLES

Pharmacology.



conpositions of agents del aying absorption, for exanple, alum num
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At A;p receptors: Confluent monolayers of HEK-Asp cells were washed with PBS

20 followed by ice cold Buffer A (10 mM HEPES, 10 mM EDTA, pH 7.4) with protease inhibitors
(10 pg/mL benzamidine, 100 pM phenylmethanesulfonyl fluoride, and 2 pg/mL of each
aprotinin, pepstatin and leupeptin). The cells were homogenized in a Polytron (Brinkmann) for
20 s, centrifuged at 30,000 x g, and the pellets washed twice with buffer HE (10 mM HEPES, 1
mM EDTA, pH 7.4 with protease inhibitors). The final pellet was resuspended in buffer HE,

25  supplemented with 10% sucrose and frozen in aliquots at -80 °C. For binding assays membranes
were thawed and diluted 5-10 fold with HE to a final protein concentration of approximately 1
mg/mL. To determine protein concentrations, membranes, and bovine serum albumin standards
were dissolved in 0.2% NaOH/0.01% SDS and protein determined using fluorescamine
fluorescence. Stowell, C. P. et al., Anal. Biochem., 85, 572-580 (1978).

30 Saturation binding assays for rat A;p adenosine receptors were performed with
[3H]ZM214,385 (17 Ci/mmol, Tocris Cookson, Bristol UK) (Ji, X. et al., Drug Design Discov.,
16, 216-226 (1999)) or 'PI-~ABOPX (2200 Ci/mmol). To prepare '*’I-ABOPX, 10 pL of 1 mM




25 Cenerally, the concentration of the conmpound(s) of formula | in a liquid
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experiments are tabulated as means + SEM.

20 At other Adenosine Receptors: [PHJCPX. Bruns, R. F. et al., Naunyn-Schmiedeberg's
Arch. Pharmacol., 335, 59-63 (1987). 'I-ZM241385 and '*I-ABA were utilized in radioligand
binding assays to membranes derived from HEK-293 cells expressing recombinant rat A;, Aaa
and A3 ARs, respectively. Binding of [3H]R-N6-phenylisopropyladenosine. Schwabe, U. et al.,
Naunyn-Schmiedeberg's Arch. Pharmacol., 313, 179-187 (1980). ([*H]R-PIA, Amersham,

25  Chicago, IL) to A; receptors from rat cerebral cortical membranes and of [PH]JCGS 21680.
Jarvis, M.F. et al., J. Pharmacol. Exp. Therap., 251, 888-893 (1989). (Dupont NEN, Boston,

MA)to Aa receptors from rat striatal membranes was performed as described. Adenosine

deaminase (3 units/mL) was present during the preparation of the brain membranes, in a pre-
incubation of 30 min at 30 °C, and during the incﬁbation with the radioligands. All non-

30 radioactive compounds were initially dissolved in DMSO, and diluted with buffer to the final
concentration, where the amount of DMSO never exceeded 2%. Incubations were terminated by
rapid filtration over Whatman GF/B filters, using a Brandell cell harvester (Brandell,
Gaithersburg, MD). The tubes were rinsed three times with 3 mL buffer each.



adm ni strations; such as nultiple inhalations froman insuflator or by
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15  Adenosine receptor antagonists prepared as 100X stocks in DMSO or vehicle was added and the

cells and transferred to a 37 °C bath for 2 minutes. Then the cells (1 million in 2 ml) were

transferred to a stirred cuvette maintained at 37 °C within an Aminco SLM 8000

spectrofluorometer (SML instruments, Urbana IL). The ratios of indo-1 fluorescence obtained at

400 and 485 nm (excitation, 332 nm) was recorded using a slit width of 4 nm. NECA was added
20  after a 100 s equilibration period.

Cyclic AMP accumulation
Cyclic AMP generation was performed in DMEM/HEPES buffer (DMEM containing 50
mM HEPES, pH 7.4, 37 °C). Each well of cells was washed twice with DMEM/HEPES buffer,
and then 100 pL adenosine deaminase (final concentration 10 [U/mL) and 100 pL of solutions of
25 rolipram and cilostamide (each at a final concentration of 10 pM) were added, followed by 50 pL
of the test compound (appropriate concentration) or buffer. After 15 minutes, incubation at 37
°C was terminated by removing the medium and adding 200 pLL of 0.1 M HCI. Acid extracts
were stored at -20 °C until assay. The amounts of cyclic AMP were determined following a
protocol which utilized a cAMP binding protein (PKA) [van der Wenden et al., 1995], with the
30 following minor modifications. The assay buffer consisted of 150 mM K;HPO4/10 mM EDTA/
0.2% BSA FV at pH 7.5. Samples (20 mL) were incubated for 90 minutes at 0 °C. Incubates
were filtered over GF/C glass microfiber filters in a Brande]l M-24 Cell Harvester. The filters
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20 Preparation of 6-chloron1cotmoyl chloride:

6-Hydroxynicotinic acid (1.444 g, 10.4 mmol) was suspended in thionyl chloride (8 ml).
DMF (0.50 ml) was added. The mixture was refluxed for 2h. After allowing the reaction to
cool, thionyl chloride was removed by nitrogen stream and the residue was dried under vacuum
overnight and used directly in the next step.

25
Preparation of 1,3-dipropyl-8-(6-chloro-3-pyridyl)xanthine (1):

6-Chloronicotinoy! chloride, prepared from 6-hydroxynicotinic acid (1.44 g, 10.4 mmol),
in CH,Cl, (20 ml) was added dropwise to a solution of 5,6-diamino-1,3-dipropyluracil (1.81 g, 8
mmol) in dry pyridine (8.2 ml) maintained at 5 °C. The reaction was warmed to room
30 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 for2 h
in 2N NaOH (20 ml). After cooling, the pH was carefully adjusted to 7 with concentrated HCI.

A solid formed and was collected and washed with water (20 ml), ether (20 ml) and chloroform
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General procedures for the preparation of amide compounds:

D

20 The amino substituted pyridyl compound (15 mg) and the desired acid chloride (4-6
equivalents) were suspended in dry DMF (2 ml). Pyridine (0.1-0.15 ml) was added to the
mixture. The mixture was stirred at room temperétme for 24 h. The solvent was removed and
the residue was purified by silica gel column or preparative TLC (CH,Cl: MeOH =11: 1 or
Ethyl Acetate: Hexane: MeOH = 15:85:5).

25
Preparation of 1,3-Diethyl-8-[6-hydrazino-3-pyridyl]xanthine (138):

Compound 1 (500 mg, 1.44 mmol) and hydrazine (4 ml ) were put in a pressure tube.
Ethanol (30 ml ) was added. The pressure tube was flushed with argon, sealed and stirred at 100
-160 °C for 10 - 16 h. After cooling, the resulting solid was collected and washed with methanol

30  and ether to give compound 138 (40 mg ). The product was used in the next step without further

purification. |

General procedures for the preparation of compounds of Formula IL:

Compound 138 (31.5 mg, 0.1 mmol) was suspended in acetic acid (5 ml) in a pressure
tube. The aldehyde or ketone (0.12 mmol) was added. The pressure tube was flushed with
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K2HPO4/ 10 niviMEDmz BHMHE). 4 C).  Punched filters were counted in Packard

Enul sifier Saf %@ﬁhﬂ L LA k’?ﬁ' }%’l}aqﬁﬂfé -cm«?ro*-‘ﬁg&ﬁgﬂﬁ anflisaction. Available

data fromthe rnrty‘tes ohnpound |nvent| on are
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cheni cal3.33¢mnf2H), &Bé(t 2H, J=7.2Hz), 3.99(t, 2H, J=7.2Hz), 6.52(d, 1H, J=8.7Hz), 7.09 (t, 1H),
8.00(dd, 14, J;=2.4 Hz, J,=8.7Hz), 8.72(d, 1H, J=2.4Hz).
MS: m/z 357 (M+H)".
20 Compound 4: 1,3-Dipropyl-8-(6-(2-hydroxyethyl)amino-3-pyridyl)xanthine
'H NMR (DMSO, dg): & 0.88(m, 6H), 1.57(m, 2H), 1.71(m, 2H), 3.36(m, 2H), 3.53(m,
2H), 3.85(t, 2H, J=7.2Hz), 3.99(t, 2H, J=7.2Hz), 4.73(t, 1H, J=5.4Hz), 6.57(d, 1H, J=8.7Hz),
7.11(t, 1H), 7.99(dd, 1H, J;=2.4 Hz, J,=8.7Hz), 8.70(d, 1H, J=2.4Hz).
MS: m/z 373 (M+H)".
25 Compound 5: 1,3-Dipropyl-8-[6-(4-acetylpiperazinyl)-3-pyridyl]xanthine
'H NMR (DMSO, do): § 0.84(m, 6H), 1.52(m, 2H), 1.68(m, 2H), 2.00(s, 3H), 3.52(m,
8H), 3.81(t, 2H, J=7.2Hz), 3.96(t, 2H, J=7.2Hz), 6.92(d, 1H, J=8.7Hz), 8.14(dd, 1H, J;=2.4 Hz,
J,=8.7Hz), 8.79(d, 1H, J=2.4Hz).
MS: m/z 440 (M-+H)".
30 Compound 6 : 1,3-Dipropyl-8-[6-(benzylamino)-3-pyridyl]xanthine
'H NMR (DMSO, dg): & 0.87(m, 6H), 1.54(m, 2H), 1.71(m, 2H), 3.84(t, 2H, J=7.2Hz),
3.98(t, 2H, J=7.2Hz), 4.54(d, 2H, J=6.5Hz), 6.61(d, 1H, J=8.7Hz), 7.22(m, 1H), 7.31(m, 4H),
7.66(t, 1H, J=6.0Hz), 8.02(dd, 1H, J;=2.4 Hz, J,=8.7Hz), 8.71(d, 1H, J=2.4Hz).
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M) was added dropwi se to a sol ution of di am no- 1, 3-di propyl uraci | (1 81

g, 8 i), B.85(t, Mﬂﬁ%;ﬁﬂ‘zhﬁrﬂﬁ(t(ZH,2J=1’115}IZML54(®1Heﬂ=9aOH5),&12(ﬂde1HeheZ # &z, was

d ()N e and stirred for an additional 3 hours. Water
(50 2@9@?&%(¢3ﬁpﬁgn%the reaction. The solvent was evaporated to
afford a darMscﬁj/pgggﬁM;u r The oil vvas refluxed for 2 h in 2N NaOH (20 m).
After coolin was carefull usted to 7 with concentrated HC1L. A
sol 3 formecCinge 5:dei- Digroett Srirlmeaioiirork ofispasp i WDl St hor (50 i )
and chI ;gé\%gooy 021548 PCTI US2004/ 027133 55 (20 m) to provide an
of f - Whl 9 g). The product was used in the next step wthout

further pur i ’fHNMRG)MSGed&:r a0.8p¢modut.e4nt, 8H),t IR (e 2H),i bRS@, 2H), 2.47(m,
Conourdh 468t d. e 5 pkizh g Pe. 2on 7850t n] 2betiReeld am ne (0. 5
m or J=72Hz),6. 73(d, 1H, J=9.0Hz), 8.12(dd, 1H, J;=2.4 Hz, J,=5.0Hz), 8.78(d, 1H, J=2.4Hz).
MS: m/z 426 (M+2).
Compound 10: 1,3-Dipropyl-8-(6-methylamino-3-pyridyl)xanthine
TH NMR (DMSO, dg): & 0.88(m, 6H), 1.56(m, 2H), 1.72(m, 2H), 2.81(4, 3H, J=4.5Hz),
20 3.85(t, 2H, J=7.5Hz), 3.99(t, 2H, J=7.5Hz), 6.52(d, 1H, J=8.7Hz), 7.08(q, 1H, J=4.5 Hz),
8.01(dd, 1H, J,=2.4 Hz, J,=8.7Hz), 8.73(d, 1H, J=2.4Hz).
MS: m/z 343 (M+H)".
Compound 11: 1,3-Dipropyl-8-[6-(4-methoxybenzylamino)-3-pyridyl]xanthine
'H NMR (DMSO, dg): § 0.87(m, 6H), 1.59(m, 2H), 1.71(m, 2H), 3.71(s, 3H), 3.87(t,
25 2H, J=7.2Hz), 3.98(t, 2H, J=7.2Hz), 4.45(d, 2H, J=6.3Hz), 6.58(d, 1H, J=9.0Hz), 6.87(d, 2H,
J=8.7Hz), 7.25(d, 2H, J=8.7Hz), 7.60(t, 1H), 8.01(dd, 1H, J;=2.4 Hz, J,=9.0Hz), 8.71(d, 1H,
J=2.4Hz).
MS: m/z 449 (M+H)".
Compound 12: 1,3-Dipropy}-8-[6-(3-methylpiperidino)-3-pyridyl]xanthine
30 'H NMR (DMSO, d¢): 8 0.88(m, 9H), 1.14(m, 1H), 1.40-1 .80(m, 8H), 2.55(dt, 1H,
J1=2.1Hz, J,=10.5Hz), 2.86(dt, 1H, J,=2.1Hz, J,=10.5Hz), 3.85(t, 2H, J=7.5Hz), 4.00(t, 2H,
J=7.5Hz), 4.30(d, 2H, J=13.5Hz), 6.92(d, 1H, J=9.0Hz), 8.10(dd, 1H, J,=2.4 Hz, J,=9.0Hz),
8.79(d, 1H, J=2.4Hz).



0.5 g) were put in a pressure tube. (Ethanol, 4 m, was added as the sol vent
If the neltin oint of the amne is above 80 C) The pressure tube was
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further purivs:.Ga%UeNQM ral procedures for the preparation of conpounds
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MS: m/z 387 (M+H)".
Compound 16: 1,3-Dipropyl-8-(6-morpholino-3-pyridyl)xanthine
20 'H NMR (DMSO, dg): & 0.87(m, 6H), 1.57(in, 2H), 1.73(m, 2H), 3.55(m, 4H), 3.69(m,
4H), 3.85(t, 2H, J=7.2Hz), 3.99(t, 2H, J=7.2Hz), 6.94(d, 1H, J=9.0Hz), 8.17(dd, 1H, J;=2.4 Hz,
J,=9.0Hz), 8.83(d, 1H, J=2.4Hz).
MS: m/z 399 (M+H)".
Compound 17: 1,3-Dipropyl-8-(6-dimethylamino-3-pyridyl)xanthine
25 "H NMR (DMSO, dg): 8 0.88(m, 6H), 1.55(m, 2H), 1.75(m, 2H), 3.09(s, 6H), 3.85(t,
2H, J=7.2Hz), 3.99(t, 2H, J=7.2Hz), 6.73(d, 1H, J=9.0Hz), 8.13(dd, 1H, J;=2.4 Hz, J;=9.0Hz),
8.80(d, 1H, J=2.4Hz).
MS: m/z 357 (M+H)".
Compound 18: 1,3-Dipropyl-8-[[6-(2-hydroxyethoxy)ethylamino]-3-pyridy] xanthine
30 'H NMR (DMSO, dg): 5 0.88(m, 6H), 1.57(m, 2H), 1.72(m, 2H), 3.49(m, 8H), 3.85(t,
2H, J=7.5Hz), 3.99(t, 2H, J=7.5Hz), 4.59(t, 1H, J=5.4Hz), 6.58(d, 1H, J=9.0Hz), 7.15(t, 1H),
8.00(dd, 1H, J;=2.4 Hz, J,=9.0Hz), 8.71(d, 1H, J=2.4Hz), 13.42(s, 1H).
MS: m/z 417 (M-+H)".
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d6 0. 87
3)98(t 32&5
1H), 7.3l (m
8.71(d, 111,

%6 1.54(m 21-1), 1.71(m 2H), 3.84(t, 2H J=7.2Hz),
2Hz), 4.54(d, 2H, J=6.5Hz), 6.61(d, 1H J=8.7Hz), 7.22(m
M$Hh/z 4 4§(ﬁﬁ({.1) 1H, J=6.OHz), 8.02(dd, 1H, J,=2.4 Hz, J2=8.7Hz),
J=2.4Hz). | WD 20051021548 PCT/ US2004/ 027133

Compound 21: 1 ,3-Dipropyl-8-[6-(4-aminomethylbenzylamino)-3-pyridyl]xanthine

1

H NMR (DMSO, dg): & 0.86(m, 6H), 1.55(m, 2H), 1.71(m, 2H), 3.72(s, 2H), 3.84(t, 2H,

15 J=7.2Hz), 3.97(t, 2H, J=7.2Hz), 4.50(d, 1H, J=6.0 Hz), 6.57(d, 1H, J=9.0Hz), 7.27(s, 4H),

7.54(t, 1

H, J=6.0Hz), 8.00(dd, 1H, J;=2.4 Hz, J,=9.0Hz), 8.68(d, 1H, J=2.4Hz).

MS: m/z 448 (M+H)".
Compound 22: 1,3-Dipropyl-8-(6-phenylamino-3-pyridyl]xanthine
'H NMR (DMSO, ds): & 0.88(m, 6H), 1.55(m, 2H), 1.76(m, 2H), 3.86(t, 2H, J=7.5Hz),
20 4.01(t, 2H, J=7.5Hz), 6.93(m, 2H), 7.29(t, 2H, J=7.8Hz), 7.68(d, 2H, J=7.8Hz), 8.19(dd, 1H,
J1=2.4 Hz, J,=9.0Hz), 8.87(d, 1H, J=2.4Hz), 9.45(s, 1H). '
 MS: m/z 405 (M+H)",
Compound 23: 1,3-Dipropyl-8-(6-cyclopropylamino-3-pyridyl]xanthine
'H NMR (DMSO, dg): & 0.44(m, 2H), 0.72(m, 2H), 0.87(m, 6H), 1.56(m, 2H), 1.72(m,
25 2H), 2.58(m, 1H), 3.85(t, 2H, J=7.5Hz), 3.99(t, 2H, J=7.5Hz), 6.66(d, 1H, J=9.0Hz), 7.36(d, 1H,
J=2.7Hz), 8.10(dd, 1H, J;=2.4 Hz, J,=9.0Hz), 8.74(d, 1H, J=2.4Hz).
MS: m/z 369 (M+H)".
Compound 24: 1,3-Dipropyl-8-[6-(6-pyridylmethylaminoe)-3-pyridyl]xanthine

i

H NMR (DMSO, dg): & 0.88(m, 6H), 1.56(m, 2H), 1.72(m, 2H), 3.84(t, 2H, J=7.2Hz),

30  3.98(t, 2H, J=7.2Hz), 4.62(d,2H, J=6.0Hz), 6.67(d, 1H, J=8.7Hz), 7.25(m, 2H), 7.73(m, 2HO,

8.04(dd,

1H, J;=2.4 Hz, J,=8.7Hz), 8.51(d, 1H, J=4.8Hz), 8.69(d, 1H, J=2.4Hz).

MS: m/z 420 (M+H)".
Compound 23: 1,3-Dipropyl-8-(6-(4-methylpiperazino)-3-pyridyl)xanthine



57 M5: mz 419 (M+H) +. Conpound

7:1,3-Di propyl -8-[6-(1-piperidinyl)-3-pyridyi]xanthine "H NVMR (DVSO, d6): S
0.88(m 6H), 1.63(m 10H), 3.61(t, 4H, J=5.7Hz), 3.85(t, 2H, J=7.2Hz),
4.00(t, 2HWQ@20p5/24#348, 6. 91(d, 1H, J=9. OHz), 8.12(dd, 1H, rdtAR2084/b4m133]2
9.0Hz), 5 8.79(d, 1H J=2.4Hz). M5 fz 397 (MH) +. Conpound 8:

1, 3-Di propyl -S-(6-pyrrolidinyl pyrid-3*¥yl)xantbine "H NVR (DMSO, d6): S

oS m? D R (DM 510 M) 611 1 eS6(em DDy Tate 200 5 2115, THL A 01 =2. 4

o 1, 3. o e P PG MR e Ry PR I b Beg 1 b, g SR B

pyri dyl }ﬂmﬂﬂim&%(dﬂiml%ﬂ/ﬁ@hﬂ%mz)ssm 811m1=ehmz).1.56(m 2M 1.72(m 2H),
1.88(m 2H), 2 47(n 5 BH), 2.60(m 2H), 3.64(t, 2H J=6.0Hz), 3.77(m
2H), 3.85(t, Mfl-lml?l M 3. 99(t, 2H, J=7.2Hz), 6.73(d, 1H, J=9.0H)

Compdund 10 ‘ff‘mpéuﬁe R L L s L %é)
g6235 f 0. 38( N, (DMSEX, dg 62F87(m16H§(1rﬂ6(1ﬁJ®H), 2.78(kf, cﬂH)BBiJ840t:2H5!Hi)SHz2)§0

H fr]ﬂ 23080, 30 - Sk, 568 0r1 g5 1, 6 G308 L g8 0, 76 W A S Mz
VB: = = =

11: 1, 3Z )’(Mmmgc?rmﬁgf ﬂ%lebzeﬁ%%r {a2rr§ Z%I)z’.§48§drd| é‘ﬁ {lx}aﬁ!{{ |J%_e4 SHZQ’ NVR
DIVBO d@)S(d , 8H(d, tHIs2AHZRH) , 1. 71(m 2H), 3.71(s, 3H), 3.87(t, 25

o8y 6 aﬂfaﬂ?% OfilydiT; oM 8 450, 2 S8 ore), B el IH
8 01( dd, 1H @bm%oﬂml‘lz7 112:193 ﬁﬂ?)-s-[6-(27-i’:(ethylﬁdltzylaﬁnﬂo)48=‘p}rldﬂﬁmntﬁiie 449 (MHH) +.
RN PR TR e
2H, J=7.2Hz), 3.99(t, 2H, J=7.2Hz), 4.50(d, 2H, J=5.4 Hz), 6.62(d, 1H, J=8.7Hz), 7.10-7.25(m,
4H) 7.51(t, 1H, J=5.4Hz), 8.01(dd, 1H, J;=2.4 Hz, J,=8.7Hz), 8.72(d, 1H, J=2.4Hz).
15 MS: m/z 433 (M+H)".
Compound 28: 1,3—Dipropyl-8—[6-[2-(3,4-dimethoxyphenyl)ethylamin6]-3-
pyridyljxanthine |
'HNMR (DMSO, dg): & 0.87(m, 6H), 1.56(m, 2H), 1.72(m, 2H), 2.77(t, 2H, J=7.5Hz),
3.49(m, 2H), 3.70(s, 3H), 3.73(s, 3H), 3.85(t, 2H, J=7.5Hz), 3.99(t, 2H, J=7.5Hz), 6.55(d, 1H,
20 J=9.0Hz), 6.74(dd, 1H, J,=1.8Hz, J,=8.4Hz), 6.85 (m, 2H), 7.17(t, 1H, J=5.4Hz). 8.01(dd, 1H,
J1=2.4 Hz, J,=9.0Hz), 8.73(d, 1H, J=2.4Hz).
MS: m/z 493 (M+H)".
Compound 29: 1,3-Dipropyl-8-[6-[(N-propylcarbamoyl), methylamino]-3-
_ pyridyl)xanthine
25 'HNMR (DMSO, d): & 0.88(m, 9H), 1.54(m, 4H), 1.72(m, 2H), 3.17(m, 2H), 3.30(d,
3H, J=5.4Hz), 3.86(t, 2H, J=7.5Hz), 4.01(t, 2H, J=7.5Hz), 7.43(d, 1H, J=9.0Hz), 8.01(dd, 1H,
J1=2.4 Hz, J,=9.0Hz), 8.99(d, 1H, J=2.4Hz), 9.29(t, 1H, 5.4Hz).
MS: m/z 428 (M+H)".
Compound 30: 1,3-Dipropyl—8-[6-(3fpentylamino)-3-py‘ridyl]xanthine
30 'HNMR (DMSO, de): & 0.88(m, 12H), 1.37-1.65(m, 6H), 1.72(m, 2H), 3.84(m, 3H),
3.98(t, 2H, J=7.2Hz), 6.54(d, 1H, J=8.7Hz), 6.90(d, 1H, J=8.4Hz), 7.96(dd, 1H, J;=2.4 Hz,
J,=8.7Hz), 8.67(d, 1H, J=2.4Hz).
. MS: m/z 399 (M+H)".



J,=2.1Hz, J2=10.5Hz), 2.86(dt, 1H, J,=2.1Hz, J2=10.5Hz), 3.85(t, 2H,
J=7.5Hz), 4.00(t, 2H, J=7.5Hz), 4.30(d, 2H, J=13.5Hz), 6.92(d, 1H,

J=9. CHz), 8.10(dd, 1H, Ji=2.4 Hz, J2=9.0Hz), 8.79(d, 1H, J 2.4Hz). WO
2005/ 021543v0ams0824304/ 027133 58 Ms: nfz 411 (MHH) +. qumrmsmwbﬁms

1, 3- Di propyl - 8-[ 6- (2- hydr oxypr opyOam po- 3 pyridyl ] xant hi ne " H NMR ( DMSO,
dé): S 0.87(m 61-1), 108(d 3H J= 8 1.56(m 2H), 1.72(m 2H)
3.26(m 2H), 3.77

4.76(d, 1H, @‘NJIPS( 31: Q%Dw&? §115H§2J 7 S e)tﬁiyli%‘(g()ﬁﬂﬂ%-h‘a’ei%e 7.99(dd,

1H, J1=2.4 NgﬁE?) 8 2

Corrpound 14H§{1 propyfié) 5@&6({51 2- 1@5‘?03@)73(@%32%23%% dyl ixant hi ne

'H NVR 4.B6BQH, de].5H9), 6.5861, iH, §+9.0H2), M6m34m)11H), 730d, i) J,=B4 B s, 6H),

3.45(t, 85t2H J=7.5Hz 3.99(t, 2H, J=7.5Hz),

4. 49Et Jzii%féﬂssiﬂ@)l%l%é ( J=9. OHz) 7) 19(t, (lH, J=5. 7Hz) , 8?00(dd,

1H, §1=2. 4 Hys: h0INEH)' 8. 71(d 1H, J=2.4Hz). MS: nliz 417 (MtH) +.

Corrpound 15: 1, 3-Di yl- 8- 6- )fdroa% 2- pro‘p%n)am no- 3- p ri dyl ] xant hi ne

H NMVR ( DVSCComipyun bls;ﬁpmrw;-&[ﬁ 2-pk-ethyhyrrolidingppthylamig®l-dy 2H), 1. 74(m
3.46(m 1 3.85(t, 2H, J=7.2Hz 3.98(t, 2H,

J 7. Zm?ﬁﬁﬁ;‘&?}h&{% J=5. Ele) HZS 56(d, (1H J=9. CHz) , 23 90(d, (1H J=7.5 Hz),

(7 M?ED( dd, 1H, ‘wmd 1€6DM§036% smm,m)gﬂo@tt 2H-I,J=7QI=I§) ,410)1. 86&)5, smﬁlaaﬂzo -
+. oun (0] - nor (0] no- xant ni_ne
R | OnI0) B85 (n. 57 26580 1B Eo(mis i 090 210, 3386, B 3 BHUBEn T ah
3 .6 1 3 =
oM} o %*7? 7oty AN I, Yo00ka) o IR, 116 000, AUTL0 S KB iy
399 (I\/HS-WO(d Odnis@ukte).17: 1, 3- Di propyl - 8- ( 6- di et hyl ami no- 3- pyri dyl ) xant hi ne

25 HNNR( 0 %@%ssm 6H), 1.55(m 211), 1.75(m 2H), 3.09(9, 6H),
3. 85(t, Lt/ 9(1, 2H, J=7.2Hz), 6.73(d, 1H, J=9.0OHz), 8.13(dd,

1H, J1=2. 4 %omﬂgmal $3:2)3-Dipropyl-8-[6-(3-methoxybenzylamino)-3-pyridyljxanthine
'H NMR (DMSO, dg): 6 0.87(m, 6H), 1.54(m, 2H), 1.72(m, 2H), 3.71(s, 3H), 3.85(t,
15  2H, J=7.8Hz), 3.99(t, 2H, J=7.8Hz), 4.51(d, 2H, J=6.0Hz), 6.61(d, 1H, J=9.0Hz), 6.70-6.91(m,
3H), 7.22(1, 1H, J=7.5Hz), 7.64(t, 1H, J=6.0Hz), 8.02(dd, 1H, J;=2.4 Hz, J,=9.0Hz), 8.71(d, 1H,
J=2.4Hz).
MS: m/z 449 (M+H)". }
Compound 34: 1,3-Dipropyl-8-[6-[(N-phenylcarbamoyl)methylamino]-3-
20  pyridyDxanthine
" 'THNMR (DMSO, dg): & 0.88(m, 6H), 1.57(m, 2H), 1.75(m, 2H), 3.44(s, 3H), 3.86(t,
2H, J=7.5Hz), 4.02(t, 2H, J=7.5Hz), 7.04(t, 1H, J=7.2Hz), 7.32(t, 2H, J=7.5Hz), 7.48(d, 1H,
J=9.0Hz), 7.60(m, 3H), 8.47(dd, 1H, J;=2.4 Hz, J,=9.0Hz), 9.12(d, 1H, J=2.4Hz).
MS: m/z 462 (M+H)".
25 Compound 35: 1,3-Dipropyl-8-[6-(furfurylamino)-3-pyridyl]xanthine
"H NMR (DMSO, dg): & 0.88(m, 6H), 1.57(m, 2H), 1.73(m, 2H), 3.87(t, 2H, J=7.5Hz),
3.99(t, 2H, J=7.5Hz), 4.52(d, 2H, J=5.7 Hz), 6.27(d, 1H, J=3.0 Hz), 6.38(m, 1H), 6.3(d, 1H,
J=9.0 Hz), 7.56 (m, 2H), 8.03(dd, 1H, J,;=2.4 Hz, J,=9.0Hz), 8.73(d, 1H, J=2.4Hz).
MS: m/z 409 (M+H)".
30 Compound 36: 1,3-Dipropyl-8-[6-[2-(4-methoxyphenyl)ethylamino]-3-
pyridyljxanthine
'H NMR (DMSO, ds): & 0.88(m, 6H), 1.56(m, 2H), 1.72(m, 2H), 2.77(t, 2H, J=7.5 Hz),
3.47( q, 2H, t=7.5 Hz), 3.71(s, 3H), 3.85(t, 2H, J=7.2Hz), 3.99(t, 2H, J=7.2Hz), 6.55(d, 1H,



8.80(d, 1H, J=2.4Hz). Ms: mz 357 (M+H)+. Conpound 18:

1, 3-Di propyl -8-[[ 6-(2-hydroxyet hoxy) et hyl am no] - 3-pyridy] xanthine 30 'H
NVR (DMSO, dd6): S 0.88(m 6H), 1.57(m 2H), 1.72(m 2H), 3.49(m 8H),
3.85(t, 2Hyoleoio2ises), 3.99(t, 2H, J=7.5Hz), 4.59(t, lHpcdaRadbaieizzP. 58(d,
1H, J=9.0Hz), 7.15(t,1H), 8.00(dd, %h, J1 2.4 Hz, J2=9.0Hz), 8.71(d, 1H,
J=2.4Hz),13.42(s, 1H). M5 nlz 417 (M+H)+. WD 2005/ 021548 PCT/ U82004/ 027133

59 Conpgu 3 rqy I=)

i LR el S Ny A gt
e SRR 8 1 AN G N S e AP A
gyglz?)r/r: ] )iﬁi)nt @o. ouﬁﬁ%ﬁgg@){iﬂfzﬁtﬂ@gﬁzﬁﬂ;ﬁm )%Zﬁld[v_'ﬁtﬁ;)thj::;f( m 2H),
4 766m 1 \ m s, 3H),2987(t,40

o Zngﬁ%m;%@%ﬁ%@z i 155 b e, R e o 2
1,3-Di prJamHzﬁ -4 B(d, AR ETISHE) 120GePH0] ams@q)ﬁ J=eHEYRIA&am, hi=p4 HzH NVR

DVB 55(m 211), 1.71(m 2H), 3.72(s, 2 3. 84(t
(2H 1513=9/012¥)z§70@%,(11t%4ﬂ2|) J=7. 2Hz)) 4. 50(51, 1H,H)J:6.o |(42) 2)57(d (1H

J=9. OHz), %@% Q{Q 4(t, 1H, J=6.0OHz), 8.00(dd, 1H, J1=2.4 Hz,
J2=9. OHz), 8. ?Ig _I—F,MJz C4Hz) . ME: Mz 448 (M+H) +. Conpound 22:
E13i_i;%-lll)i1p {3 g%)yl Cn{poupd éayl,}lﬁlpmp&l-p-\,{G-i(myhminH ﬁ;ﬁpyﬁ?ylﬂﬂ;tlﬁb/ﬁ 0O, : Q S 0.88(m
1 m ’ y = ’ P
357 5i%) o, 58 Em g0 a5 0.8, Sy 1 Bl 21071 B8l 2191524 10y Mt M o aa,
( |v|+ 0 J 13285‘& b, 1-9%28) S\, 28; B shz) 4 53(d 331, 458 YHz)? 7456511, 555 7 B45; 7.99(8q, 405
1H, J,=2.4 Hz, J,=8.7Hz), 8.70(d, 1H, J=2.4Hz).
MS: m/z 371 (M+H)".
15 Compound 39: 1,3-Dipropyl-8-[6-(cyclopentylamino)-3-pyridyl]xanthine
'H NMR (DMSO, dg): § 0.88(m, 6H), 1.40-1.75(m, 10H), 1.72(m, 2H), 3.84(t, 2H,
J=7.2Hz), 3.99(t, 2H, J=7.2Hz), 4.17(m, 1H), 6.52(d, 1H, J=8.7Hz), 7.10(d, 1H, J=6.6 Hz),
7.99(dd, 1H, J,=2.4 Hz, J,=8.7Hz), 8.70(d, 1H, J=2.4Hz).
MS: m/z 397 (M+H)".
20 Compound 40: 1,3-Dipropyl-8-[6-(cyclohexylamino)-3-pyridyl]xanthine
'H NMR (DMSO, dg): & 0.88(m, 6H), 1.13-1.91(m, 14H), 1.72(m, 2H), 3.76(m, 1H),
3.84(t, 2H, J=7.5Hz), 3.98(t, 2H, J=7.5Hz), 6.52(d, 1H, J=9.0Hz), 7.00(d, 1H, J=7.8 Hz),
7.97(dd, 1H, J;=2.4 Hz, J,=9.0Hz), 8.69(d, 1H, J=2.4Hz).
MS: m/z 411 (M+H)".
25 Compound 41: 1,3-Dipropyl-7-ethyl-8-(6-chloro-3-pyridyl)xanthine
'H NMR (DMSO, dg): 5§ 0.88(m, 6H), 1.33(t, 3h, J=7.2 Hz), 1.59(m, 2H), 1.73(m, 2H),
3.87(t, 2H, J=7.5Hz), 3.99(t, 2H, J=7.5Hz), 7.74(d, 1H, J=8.4Hz), 8.19(dd, 1H, J;=2.4 Hz,
J,=8.4Hz), 8.74(d, 1H, J=2.4Hz).
MS: m/z 376 (M+H)".
30 Compound 42: 1,3-Dipropyl-7-(3-fluoropropyl-8-(6-chloro-3-pyridyl)xanthine
'HNMR (DMSO, dg): & 0.88(m, 6H), 1.56(m, 2H), 1.72(m, 2H), 2.09(m, 1H), 2.18(m,
1H), 3.89(t, 2H, J=7.5Hz), 3.98(t, 2H, J=7.5Hz), 4.29(t, 1H, J=5.4Hz), 4.43(m, 3H), 7.75(dd,
1H, J1=0.6Hz, J2=8.4Hz), 8.19(dd, 1H, J;=2.4 Hz, J,=8.4Hz), 8.74(dd, 1H, J;=0.6Hz, J,=2.4Hz).



Compound 23: 1, 3-Di propyl - 8- (6-cycl opropyl am no- 3-pyri dyl ] xanthine 'H NVR
(DVBO, do): S 0.44(m 2H), 0.72(m 2H), 0.87(m 6H), 1.56(m 2H), 1.72(m

25 2H), 2. 58ém 1H), 3.85(t, 2H, J=7.5Hz), 3.99(t, 2H, J=7.5Hz), 6.66(d, 1H,
J=9. OHz), M@ 0(§/021§1‘¥ J=2.7Hz), 8.10(dd, 1H, J1=2.4 Hz PCTASL00@BI3I3 8. 74(d,
1H, J=2.4Hz). NB mz 369 (M+H)+. Corggound 24:

1, 3-Di propyl -8-[ 6-(6-pyri dyl rret hyl am no) - 3- pyri dyl ] xant hi ne ' H NVR ( DMSQ,

d6): S 0.88 6 1.72 2H), 3.84(t, 2H, J=7.2Hz), 30
3.)98(t (Sﬁlxs; %z")’o*@@g?(d oH, J=6. (oTz) H%s. 67(d,(1H, J=8. THz), )7.25(m
2H), 7. 73 rn Célpound. 434(lﬁel)lpi:bbyldllﬁ2th§l—84i(6-cHlBﬂB3-¥iylii)lyl)BalﬁMId 1H, J=4.8Hz),

8.69(d, 1H, —2 4HZ&) I-?
b oyt et OB 0 87 ok L 56y SRl B 20, A 86O R RN 545

oy, 5. oo 2y S I G, TR s e B sl 1 oS

7. 5Hz)8.824dOMH, (-2 3Hg). J- - 7. 5Hz) , 6.93(d, 1H, J=9.0OHz), 8.15(dd, 1H, J1=2.4

Hz, J2=9. OHz), %;3]3%9((@ +J--2.4Hz). M5: nmlz 412 (MtH) +. 5 Corrpound
26: 1, 3-Di propMF- 2 ri dyl met hyl am no) - 3- pyri dyl ] xant hi ne ' H NMR ( DMSO,

de6 S 0.87 ReloX - - 3.98(t,
21?_ 1207 5HZ§ Co u(nd34452r,@nmlp3 171-2 ,Bﬂ(éd?%e?, 8 {@cﬁl@f& 3- _/[ﬁ'lﬂdyi})xz 3%‘(%21 1 (

J1=4.5 Hz, J HNNWSO,mam 9{188(1’IH)61'I)81 @(mdaH),ﬂHZ(mJHQ) &86@3 4DBIKHZ) |

Ss 4(13321 cljg)z}} ?'67%2)1 ,4186?6472% %@7 7&%@5&& 1 8.2itde, Q=% A2 Oheg by,

1, 3-1g prg)m([j,ﬁ{[_}ﬁgogzyret hyI benzyl am no) - 3- pyri dyl ] xant hi ne ' H NMR ( DMBSO,
dé): S 0.87(m 6 56(m 2H), 1.72(m 2H), 2.31(s, 3H), 3.85(t, 2H,
J=7.2Hz), 3.99%n zzi-‘q6(lyL 2Hz), 4.50(d, 2H, J=5.4 Hz), 6.62(d, 1H J=8.7Hz),

6 72(d 1hi LIl S, 3 brogh T 418 o bkt Spvid i )
1, 3- Di propyl -8 Iﬁm[(DMQOAdG)iu mss(mg;@nensﬂ(mezmllammmmsa SSWZIH)JH’XHB), hine ' H
i E(SEZN%O%(? S 1= 557 o 126, 0RG 6. Al 1 140 e, 5100 G, o), 7%,
15 1H, J;=1.5Hz, J,=5.1 Hz), 7.70(t, 1H, J=6.0Hz), 8.04(dd, 1H, J;=2.4 Hz, J,=8.7Hz), 8.75(4, 1H,
J=2.4Hz).
MS: m/z 425 (M+H)*. _
Compound 46: 1,3-Dipropyl-8-[6-[(N-(4-methoxyphenylcarbamoyl)methylamino]-3-
pyridyl)xanthine
20 'H NMR (DMSO, dg): & 0.89(m, 6H), 1.56(m, 2H), 1.73(m, 2H), 3.43(s, 3H), 3.73(s,
3H), 3.87(t, 2H, J=7.2Hz), 4.02(t, 2H, J=7.2Hz), 6.89(dd, 2H, J=6.9Hz), 7.48 (m, 3H), 8.47(dd,
1H, J;=2.4 Hz, J,9.0Hz), 9.11(d, 1H, J=2.4Hz).
 MS: m/z 492 (M+H)*,
_ Compound 47; 1,3-Dipropyl-8-[6-[N-nicotinoylmethylamino]-3-pyridyl)§:anthine
25 'H NMR (DMSO, dg):  0.87(m, 6H), 1.57(m, 2H), 1.73(m, 2H), 3.49(s, 3H), 3.86(t,
2H, J=7.2Hz), 3.99(t, 2H, J=7.2Hz), 7.35(dd, 1H, J,=7.8Hz, J,=7.8 Hz), 7.41(d, 1H, J=8.4Hz),
7.71(dt, 1H, J;=1.5 Hz, J,=8.4Hz, ), 8.32(dd, 1H, J;=2.4 Hz, J,=8.4Hz), 8.46(d, 1H, J=2.1),
8.54(dd, 1H, J;=2.1 Hz, J,=4.8Hz), 8.98(d, 1H, J=2.4 Hz).
MS: m/z 448 (M+H)".
30 Compound 48: 1,3-Dipropyl-8-[6-[(N-(4-fluorophenylcarbamoyl)methylamino]-3-
pyridyDxanthine



3.49(m 2H), 3.70(s, 3H), 3.73(s, 3H), 3.85(t, 2H, J=7.5Hz), 3.99(t, 2H,

J=7.5Hz), 6.55(d, 1H, 20 J=9.0Hz), 6.74(dd, 1H, J1=1.8Hz, J2=8.4Hz), 6.85

(m 2H), 7.17(t, 1H, J=5.4Hz). 8.01(dd, 1H, J1=2.4 Hz, J2=9.0Hz), 8.73(d,

1H, J=2. 4HWO 502198 493 (M-H)+. Conpound 29: PCT/US2004/027133

1, 3-Di propyl -8-[6-[ (N-propyl ear barmyé%1 met hyl am no] - 3- pyridyl ) xant hi ne 25
(

m 4H), 1.72(m 2H), 3.17(m 2H),

'H NMR (DMSO, d6): S 0.88(m 9H)
0 7. 43(d,

%%, oM 4@&480111568918851146%1sagggzwyscnszb@,(w@»msﬁka

9.

, - gﬁ?‘z“) 8 -

prol-} I7% - O3§{V§félh{1§/7|25é-fr?§n’(]))(l l-%})tfr']l g@ﬁ}} ant |ne %090%F)NK/&2%&E23 de): S
8(m842(1:1&[)1H11;=CQ74HzﬁE=(=9rOH@H)9,121d,71H,m=24H&) 3.84(m 3H), 3.98(t, 2H,
=7.2Hz), 6.5 (Hf_ +/Hz), 6.90(d, 1H, J=8.4Hz), 7.96(dd, 1H, JI=2.4
Hz, J2=8.7 méz#;&( , J= 2 4Hz) . M5: mlz 399 (M+H) +. WD 2005/ 021548

PCT/4)52004/ OéZﬂa gund439: -1so icotinoylmethyl -3-pyridyl)xanthine
31:1,3-Di proggll §8 16- (2 2-dip eny e hy gm ngoyjs p}'rall%“ﬂo] N hlyr?e H NWVR

(DVBO, - d6 (DMSOKHle): §.088(rm 612)1.1)57(nd.. 21’13( WS(WH)&M(SAHQDQW(LGH)

1 500kl i o, ol sl 3 gl P RO Horoung

32 1 3 [8254(d, 2%t 3 0iEY, B.9618,NeEE: m no) 1- 3- pyridyl ] xant hi ne
'H NMVR Q‘:D%/%%w =&J7ﬁ§)824g m 611), )r1046(ét éH 'J=7.2Hz), 1.50-1.86(m 8H),

2.12(m H)MSZleo' 4&@44111) 2.58(m 1H), 2.86(m 1H), 3.09(m 2H), 3.51(m
1H) 3 84(t 1H, J=9. OHz),
110, 24 Chbazd 02 Ebigol) 1€ el gt 3, 325 4%
m z 440p{1M1-l)xhntKFnérpound 33:
1, 3-Di propylﬁ-%}%i&l @A%mxybenzyl am no) - 3-pyridyl ] xanthine 'H NVR ( DMSO,
dé): S 0.87( 1 1.72(m 2H), 3.71(s, 3H), 3.85(t,
Compound 51: 1,3-Dipropyl-8-[6-[N-phenylcarbamoyl, N~(2
phenylcarbamoyloxyethyl)amino}-3-pyridyl)xanthine
15 TH NMR (DMSO, dg): & 0.88(m, 6H), 1.57(m, 2H), 1.75(m, 2H), 3.87(t, 2H, J=7.5Hz),
4.03(t, 2H, J=7.5Hz), 4.34(m, 4H), 6.92-7.57(m, 11H), 8.44(dd, 1H, J,=2.4 Hz, J,=8.7THz),
9.12(d, 1H, J=2.4Hz), 9.58(s (br), 1H).
MS: m/z 611 (M+H)".
Compound 52: 1,3-Dipropyl-8-{6-[4-(N-phenylcarbamoyl)]piperazino-3-

3.
1H, J=
9.29(t,,
1, 3- Di
0.8
J=7

20  pyridyl}xanthine
rlH NMR (DMSO, ds): 5 0.88(m, 6H), 1.56(m, 2H), 1.73(m, 2H), 3.57(m, 4H), 3.67(m,
4H), 3.86(t, 2H, J=7.2Hz), 4.01(t, 2H, J=7.2Hz), 6.93(t, 1H, J=7.8 Hz), 6.99(d, 1H, J=9.0 Hz),
7.23(t, 2H, J=7.8Hz), 7.46(d, 2H, J=7.8Hz), 8.19(dd, 1H, J;=2.4 Hz, J,=9.0Hz), 8.61(s, 1H),
8.85(d, 1H, J=2.4Hz).
25 MS: m/z 517 (M+H)".
Compound 53: 1,3-Dipropyl-8-{6-[4-(N-isonicotinoyl)|piperazino-3-pyridyl}xanthine
'H NMR (DMSO, dg): & 0.88(m, 6H), 1.56(m, 2H), 1.73(m, 2H), 3.38(m, 2H), 3.64(m,
2H), 3.75(m, 4H), 3.86(t, 2H, J=7.2Hz), 4.00(t, 2H, J=7.2Hz), 6.96(d, 1H, J=9.0 Hz), 7.44(d,
2H, J=5.1 Hz), 8.19(dd, 1H, J;=2.4 Hz, ],=9.0Hz), 8.69(d, 2H, J=5.1 Hz), 8.84(d, 1H, J=2.4Hz).
30 MS: m/z 503 (M+H)".
Compound 54: 1-propyl-3-(4-methoxyphenyl)ethyl-8-(6-chloro-3-pyridyl)xanthine



15 2H, J=7.8Hz), 3.99(1, 2H, J=7.8Hz), 4.51(d, 2H, J=6.0Hz), 6.61(d, 1H,
J=9.0Hz), 6.70-6.91(m 3H), 7.22(t, 1H J=7.5Hz), 7.64(t, 1H J=6.0Hz),
8.02(dd, 1H, J1=2.4 Hz, J2=9.0OHz), 8.71(d, 1H, J=2.4Hz). MS: nlz 449

( MtH) +. 00%96996/0314481 3-Di propyl - 8- [ 6-[ ( N phenyl car banpyimes2bploanano] - 3- 20
pyridyl)xanthine 'H NVR (DVSO, d6): 0.88(m 6M 1.57(m 2H), 1.75(m 2H),
3. 44(s, 3H) 3.86(t, 2H, J=7.5Hz), 4.02(1, 2H, J 7.5Hz), 7.04(1, 1H,

1312y 4 1B YR s oSy 8734%%%%@#m9&@%3£t a@ﬁﬁ@f* J

ConpoungH$ 383, 2H,D=mzmyl4 23)0[ ﬁH( Idyrﬂm)yé &Imru;H J3=8I1Hr cryllzkd< gHt MSIEHZ)H NVR

DVBO, d6): S 0. 88 21- 7(t, 2H, J=7.5Hz

g 99( 1, 76 !1111,7J=5§|4<z‘1r5 844%11 dH, bl(ﬂ%ﬂvf&ﬁ@ @%{Ld i??ﬂizg 0 Hz), 6. 38(m)
1H), 6. 3(d 1%115 , 7.56 (m 2H), 8.03(dd, 1H, J1=2.4 Hz, J2=9. OHz),
8.73(d, 1H J=2"4ly "z 409 (MrH)+ 30 Compound 36:

1, 3-Di propy|c§mi>6um'55 A-Prtpyb3-(metiroxy Dlsdriyyetiayl)-8<b-piperpsino-dy| | xant hi ne ' H NVR
(DVEQ " de 88 m 6H), 1.56(m 2H), 1.72(m 2H), 2.77(t, 2H, J=7.5 Hz),
3.47(q, P ‘2 ?“3“ Y 71(s 38), 3.85(t, 2H, J=7.2Hz), 3.99(1, 2H,

J=7.2t), 6. @NMRQBMSW'_@O o4, RBLOA004 5041 199 2ﬁﬁm3$ﬂ} oy, 6.85(d.

2H, J=8.4 Hz '3, 2274 H . 0i z)
8. 73(d, 2HH“7.1’5H22, 345-]2(1)1 4HB3. 6|9(sz 1Hl§3 &3@-%1 1—7@@,0412‘1&2& J=7.5Hz), 6.83(d, 2H,

o OB LSO ASRODTIRN, 30, P P LAY R, g (e

J= 71@Hzg,82ﬁ Qﬁ,(j:_,zﬂ-ﬁ J=7.2Hz), 4.48(d, 2H, J=6. 0Hz) 6.62(d, 1H, J=9. OHz)
6.87 (t 2Hz 6,98(d, 1H J=7.5Hz), 7.20(m 2HO, 7.46(t, 1H
J=6. OHz), 8 M4 444?0 "4 Hz, J2=9.0Hz), 8.70(d, 1H, J=2.4Hz). MB: nlz

1142 gvglr-%pyl = g ?@ %?‘ggy?f?ﬁrﬁ "’83’" [65§4r- P%“ﬁ”j‘x niaq)3 pyridyljxanthine
'HNMR (DMSO, dg): & 0.87(m, 6H), 1.56(m, 2H), 1.74(m, 2H), 3.87(t, 2H, J=7.5Hz),
4.03(t, 2H, J=7.5Hz), 6.30(d, 2H, J=7.8Hz), 7.94(d, 1H, J=8.7Hz), 8.53(d, 1H, J=7.8Hz),
15  8.60(dd, 1H, J;=2.4 Hz, J,=8.7THz ), 9.17(d, 1H, J=2.4 Hz).
MS: m/z 407 (M+2)".
Compound 57: 1,3-Dipropyl-8-{6-[4-(N-nicotinoyl)] piperazino-3-pyridyl}xanthine
'H NMR (DMSO, dg): & 0.88(m, 6H), 1.56(m, 2H), 1.74(m, 2H), 3.46-3.83(m, 8H),
3.88(t, 2H, J=7.5Hz), 4.00(t, 2H, J=7.5Hz), 6.96(d, 1H, J=9.0Hz), 7.50(dd, 1H, J;=7.8 Hz,
20 J,=7.8Hz), 7.89(d, J=7.5Hz), 8.19(dd, 1H, J;=2.4 Hz, J,=9.0Hz), 8.66(m, 2H), 8.84(d, 1H,
J=2.4 Hz).
MS: m/z 503 (M+H)".
Compound 58: 1,3-Dipropyl-8-[6-(hexahydro-1,4-diazaepin-1-yI)-3-pyridyl]xanthine
'HNMR (DMSO, dg): 6 0.87(m, 6H), 1.56(m, 2H), 1.74(m, 4H), 2.66(t, 2H, J=5.4Hz),
25  2.86(t, 2H, J=5.4Hz), 3.68(m, 4H), 3.85(t, 2H, J=7.5Hz), 3.99(t, 2H, J=7.5Hz), 6.72(d, 1H,
J=9.0Hz), 8.10(dd, 1H, J;=2.4 Hz, J,=9.0Hz), 8.77(d, 1H, J=2.4 Hz).
MS: m/z 412 (M+H)".
Compound 59: 1,3-Diethyl-8-(6-chloro-3-pyridyl)xanthine
'H NMR (DMSO, dg): § 1.14(t, 3H, J=6.9Hz), 1.26(t, 3H, J=6.9Hz), 3.94(q, 2H,
30 J=6.9Hz), 4.09(q, 2H, J=6.9Hz), 7.68(d, 1H, J=8.4Hz), 8.46(dd, 1H, J,=2.4 Hz, J2=8;4Hz),
9.07(d, 1H, J=2.4 Hz).
MS: m/z 320 (M+H)".
Compound 60: 1,3-Diethyl-8-(6-piperazino-3-pyridyl)xanthine



"H NVR (DVSO, d6): 80.88(m 911),1.53(m 4H), 1.72(m 2H), 3.24 (q, 2H,
J=6.3Hz), 3.85(t, 2H, J=7.5Hz), 3.98(t, 2H, J--7.5Hz), 6.53(4, 1H,

J=8.7Hz), 7.13(t, 1H, J=5. 7 Hz), 7.99(dd, 1H, J1=2.4 Hz, J2=8.7Hz), 8.70(d,
1H, J=2. 4HY0 26950021508 371 (M+H)' . 15 Conpound 39: PCT/US2004/027133

1, 3-Di propyl -8-[6-(cycl opentyl ani no) pyridyl]xantbine '"H NVR (DVMSO, d6): S
0.88(m 611), 1.40-1.75(m 10H), g?m 2H), 3.84(t, 2H, J=7.2Hz), 3.99(t,

oH, J=7.2Hz). 4. 17 . 6.52 d 1H, J=8.7Hz), 7.10(d, 1H, J=6.6 Hz),
7.99(dd, 1H, )Iﬁfls E‘j’ﬁﬁﬁz@’}@g 7Hz)( 8.70(d, 1H, 2 4Hz).(I\/S: mz 397 (Mr)H)'

20 Conpound é@inpéuidd B1:p1,3DjéthR-8-fo- ((Nylsﬂeﬁbnxwam etBylpminofia- ] xant hi ne

" HNVR ( DVBO, d6) 8 0.88(m 611), 1.13-1.91(m 1411), 1.72(m 2H), 3.76(m
11-1), P@M%ﬂnt@#’ J=7.5Hz), 3. 98(t 2H, J=7.5Hz), 6.52(d, IN, J=9.CHz),
7.00(d, 1H, N%Igg?z +97(dd, 1H, J1--2.4 Hz, J2=9.OHz), 8.69(d, 1H,
J--2.4Hz) . z 41@'I H)'. 25 Conpound 41: ‘

1, 3-Di propyl €émpbimyd 623:—1(,$-Ih¢thylr-8){63H‘{})aicbﬂybylxhylalniine]é-plyﬁlﬂzﬂ)x(dﬂﬂﬁﬁk dé): S
0.88(m 611) 1@3&5(@%& =7.2 Hz), 1.59(m 2H), 1.73(m 2H), 3.87(t, 2H,
J=7.5Hz), 3. Y% S5Hz), 7.74(d, 111, J=8.4Hz), 8.19(dd, 1H, J1=2.4
Hz, J2=8. 4Hé}> Burfd 69: 1.3-Bictiyl25- -kt e 30 Conpound
42:1,3-Dipro m 7 uoropr)(’)py - 8- (ll -cblngiro %z(gyy%%xanthl ne 'H NMR
(DVBO, d6): S@rxgzs lrﬁ(l\éﬂ)l) 1.56(m 2H), 1.72(m 214), 2.09(m 111), 2.18(m

bl "oty by S B SN iyt St yp i 1)

J2=80 4Hz) , 8Ms4ﬁﬂil42maM+H)I 0.6Hz, J2=2.4Hz). WD 2005/ 021548

A ’11%%"3?202;1%33%23 SRR T T R En—" ——

0.87(m 6H), k. 56 M +1.72(m 2H), 3.86(t, 2H, J=7.5Hz), 3.99(t, 2H,
J=7.5Hz), 4.01(s, 3V H)74(d in, J=8.4Hz), 8.26(dd,1H, J,=2.4 Hz,
J2=8. 4Hz), 5Cempaund 66:H,3-Dicyzloprepylmethyl-8/(6-naakylansingpyridin-3-yDxanthine

MS: m/z 367 (M+H)*.
15 Compound 67: 1-Propargyl-3-methyl-8-(6-methylamino-3-pyridyl)xanthine
MS: m/z 311 (M+H)*,
Compound 68: 8-[6-(2,5-diaza-bicyclo[2.2.2]oct-2-yl)-pyridin-3-y1}-1,3-dipropy}-3,7-
dikydro-purine-2,6-dione
MS: m/z 410 (M+H)",
20 Compound 69: 1,3-Dicylopropylmethyl-8-[6-[N-nicotinoylmethylamino]-3-

(o]

pyridyl)xanthine
MS: m/z 472 (M+H)".
Compound 70: 1,3-Dicylopropylmethyl-8-[6-[N-nicotinoylethylamino]-3-
pyridyl)xanthine
25 MS: m/z 486 (M+H)".
Compound 71: 1,3-Diallyl-8- (6-methylammo-3-pyndyl)xanthme
MS: m/z 339 (M+H)".
Compound 72: 1-Clopropylmethyl-3-ethyl-8-(6-methylaminopyridin-3-yl)xanthine
MS: m/z 342 (M+H)".
30 Compound 73: 1,3-Diethyl-8-[6-(2-pyridylmethylamino)-3-pyridyl]xanthine
MS: m/z 392 (M+H)".
Compound 74: 1,3-Diethyl-8-[6-(3-pyridylmethylamino)-3-pyridyl]xanthine
MS: m/z 392 (M+H)",



Conpound 44: 1, 3-Di propyl - 7(2- bronoet hyl ) - 8- (6-chl oro-3-pyridyl)xanthine 'H

NVR (DMSO, d6): S 0.88(m 6H), 1.59(m 2H), 1.72(m 2H), 3.85(m 4H),

3.99(t, 2H, J=7.5Hz), 4.66(t, 2H J=6.0Hz), 7.76(d, 1H J=8.1Hz), 8.21(dd,

1H, J, =2. 7 W@2003248481Hz), 10 8.76(d, IH J=2.7Hz). NS pefriuséde@oiAAH) +.

Corrpound 45: 1, 3-Di propyl -8-[6-(2-t ?7ophenerret hyl am no) - 3- pyri dyl ] xant hi ne
"H NVR (DMSO, d6): S 0. 88(m 611) 56(m 2H) 1. 72(m 2H), 3.85(t, 2H,

J=7.5Hz), 3.99(1, 24 ; 70(d, 2H, J=6.0 6. 60(d 1H, J=8.7
Hz), 6.94-7Cymmonngy 51)1,3 wzb(lr?alﬁ-@ﬂn&thm:bfniylsmzno)ﬁzmsﬂdjylhzy ine 70(t, 1H,
J=6. OHz) , sh@gt(ngg‘m v+Ep's2. 4 Hz, J2=8.7Hz), 8.75(d, IH J2.4Hz). Ms: mz

425 (MrH) +. Conpound

46: 1, 3- Di pr €jpypipodnfd6f (153-Dipropyl-oléy2HErpyirityleethplamime 3 pyridylxaptidne

pyri dyl )xanthji]%ne/ %349@ (DI\/SO dé): S 0.89(m 611),1.56(m 2H), 1.73(m
oH), 3.43(s: &, 3.87(t, 2H, J=7.2Hz), 4.02(t, 2H, J=7.2Hz),
6.89(dd, 2H, %'ﬂﬂ 1 -Bi’etﬁ 8- thyliiino] 3=gyrfdyifkanthisd. OHz) ,

9. 1%(d 1H, (?J AHz 73 }m [sml\sk%yﬁmgonp%un (j. ik

1, 3- Di pr opyMSm/g 408y &tl noyI met hyl ami no] - 3- pyri dyl ) xant hi ne 25 ' H NMR

07 ot CompobTe: %—Dﬁyﬁéﬁk@ﬁ%%ﬂfﬁ&ﬁhy'ﬁﬂﬁnf'l%té‘»%@alﬁh%‘w% o

7.41(d, IH, Msban/mzam+m*71(dt 1H, J,=1.5 Hz, J2=8.4Hz, ), 8.32(dd, 1H,

J,=2.4 Hz, J H,

J2=4.8Hz), &omRoy i"ﬁ 131§ e&"’ﬂéﬁ“‘[#/é% H#@yﬁzﬁégékmmd% J‘bfﬁﬁ%@:‘&? 48:

1, 3P propyIM§ ,ﬁ/@ﬂ,bgyw@?*fl uor ophenyl car banoyl ) net hyl am no] - 3-

pyri dyl ) xant hi ne WO 021548 PCT/ US2004/ 027133 64 11-1 NVR (DMSO, d6):
0.88(m 6H) Compmpnoh802H)3-DietldB-(6-uyolidinylpysd-33l)xanthieg(t, 2H, J=7.5Hz),
4.03(t, 2H, %%§W§Hf§(t 2H, J=8.7Hz), 7.49(d, 1H, J=9.0OHz), 7.62(m

oH), 8. 47( J2 9.0Hz), 9.12(d, 1H, J--2.4Hz). MS:. miz 480
( MrH) +. ‘Compound 81: 1,3-Diethyl-8-[6-[2-(1-pyrrolidinyl)-ethylamino]-3-pyridyljxanthine
MS: m/z 398 (M+H)".
15 Compound 82: 1,3-Dipropyl-8-(6-(2-methoxyethyl)amino-3-pyridyl)xanthine

MS: m/z 387 (M+H)".
Compound 83: 1,3-Dipropyl-8-(6-(2-acetylaminoethyl)amino-3-pyridyl)xanthine
MS: m/z 414 (M+H)".
Compound 84: 1,3-Diethyl-8-(6-bromo-3-pyridyl)xanthine

20 MS: m/z 364 (M+H)".
Compound 85: 1,3-Dipropyl-8-{6-[4-(2-pyridyl)-piperazino]-3-pyridyl}xanthine
MS: m/z 475 (M+H)".
Compound 86: 1,3-Dithyl-8-{6-[4-(2-pyridy])-piperazino]-3-pyridyl}xanthine
MS: m/z 447 (M+H)".

25 Compound 87: 1,3-Diethyl-8-[6-(trans-2,5-dimethylpiperazino)-3-pyridyl]xanthine
MS: m/z 398 (M+H)".
Compound 88: 1,3-Dipropyl-8-{6-[4-(2-pyrimidinyl)-piperazino}-3-

pyridyl}xanthine

MS: m/z 476 (M+H)".

30 Compound 89: 1,3-Diethyl-8-{6-[4-(2-pyrimidinyl)-piperazino]-3-pyridyl}xanthine
MS: m/z 448 (M+H)".
Compound 90: 1,3-Diethyl-8-(6-(2-methoxyethyl)amino-3-pyridyl)xanthine
MS: m/z 359 (M+H)".



5 Conpound 49:

1, 3-Di propyl -8-[ 6-[ N-i soni coti noyl net hyl am no] - 3- pyri dyl )xanthine 1H NMR
(DVBO, d6): S 0.88(m 6H), 1.57(m 2H), 1.75(m 2H), 3.47(s, 3H), 3.85(t,
2H, J--7.5HWP205/Q8¢8, 2H, J=7.5Hz), 7.26(d, 2H, J=5.4HDCcT/US240G 027133 H,
J=8.7Hz), 8.34(dd, 11-L J,=2.4 Hz, %&8 7Hz), 8.54(d, 2H, J=5.4Hz), 8.96(d,
1H, J=2.4Hz). MS. niz 448 (I\/H—|)+ 10 npound

50:1, 3-Di propyl -8 N- t hox bo e | am po] - 3- rj dyl)xant hi ne Ms:
2401 ( M {CPmREA 3t -BroPaL . SRS et RsHaHY b By N (2
phenyl car bamMs M@B@g‘l’[} Hyh noJ - 3- pyri dyI )xant hine 15 1H NWVR (DMSO, d6): 8
0.88(m 6H), 1.57(m 75(m 2 t 2H, J--7.5Hz), 4.03(t, 2H,
J=7.5Hz), 4. 0114#1)92 ,leth -mcrptmgv AH((adnet!qmthM)ﬂmmo]r&

J2=8.7 1H, J24Hz) 958(s(br) 1H . M miz 611 (M+H)+.
Corrpound})g'ﬂl ?)f&]é"% propyl 8- (6-[4- (N-phenyl car banoyl )] pi perazi no-3- 20

pyri dyl } xant Msren/zwmmo de): S 0. 88(m 6H) 1 56(m 2H), 1.73(m 2H),
3.57(m 41 1) 3.67(m % 3. 86(tny£}SHy 4.01(t, 2H, . J=7.2Hz)
6.93(t, Lomppund 93: ol-Brerareyl $- 1§- (ﬁz( -met oxyethyD)-3pyridybxanthipe 7 46(d,
21L J=7. 8Hz) rﬁy%ggl lﬁ)?: J1=2.4 Hz, J2=9. O—lz) 8.61(s, 1H), 8.85(d, 1H, J
2.4Hz) . z 51(}\/I Corrpound 53:

1,3-Dipr opyI -(Bm@[ﬁmpd 9@N1bzebmbdf8r[6dms«}qicqtmlz,im@memdhwammhsﬂe 1H NMWR

(DI\/SO %i@) % tﬁm%m 6H), 1.56(m 2H), 1.73(m 2H), 3.38(m 2H), 3.64(m
86(t, 211, J=7.2Hz), 4.00(t, 2H, J=7.2Hz), 6.96(d, 1H,
J 9 m Hz) 7MS»(1ﬁ!/z46z2m+H}'*5 1 Hz), 8.19(dd, 1H, J1=2.4 Hz, J2=9. OHz),
8.69(d, 2H, J=5.1 88féd 1H J=2.4Hz). 30 NB:. nlz 503 (MH)+,
Conpound 54: quwwé AA5rASrRiethyird 4y, T-tatrahrydue-2 S-dinx ol B-papys gy

3=y Dl gl 8 gho %‘é@ﬁ%@‘ﬁ@*%? 3 67(s,  3H) 3. B3(t, 2
J=7.2Hz), 4. M%:m/zAR MH)2Hz), 6.81(d, 2H, J=8.1Hz), 7.12(d, 2H, J=8.1Hz),
Compound 96: 1,3-Dimethyl-8-(6-bromo-3-pyridyl)xanthine
15 MS: m/z 460 (M+H)".
Compound 97: 1,3-D1methyl-8-(6-methylammo-3-pyr1dyl)xanthme
MS: m/z 287 (M+H)".
Compound 98: 1,3-Dimethyl-8-[6-[N-nicotinoylmethylamino]-3-pyridyl)xanthine
MS: m/z 392 (M+H)".
20 - Compound 99: i,3-Dipropyl-8-[6-[N-nicotinoyl, N-(2-methoxyethyl)amino]-3-
pyridyl)xanthine
MS: m/z 492 (M+H)".
Compound 100: 1-Propargyl, 3-methyl-8-[6-[N-nicotinoyl, N-(2-
methoxyethyl)amino]-3-1iyridyl)xanthine
25 MS: m/z 359 (M+H)".
Compound 101: 1-Propargyl, 3-methyl-8-[6-[N-nicotinoylmethylamino]-3-
pyridyl)xanthine
MS: m/z 416 (M+H)".
Compound 102: 1,3-Dipropyl-8-(2,6-dichloro-3-pyridyl)xanthine
30 MS: m/z 382 (M+H)*.
Compound 103: 1,3-Dipropyl-8-(2,6-dimethylamino-3-pyridyl)xanthine
MS: m/z 372 (M+H)*.
Compound 104: 1, 3-Dipropyl -8-(2,6-di(2-methoxyethyl)-3-pyridyl)xanthine



7.68(d, |H J=8.4Hz), 8.44(dd, 1H, JI--2.4 Hz, J2=8.4Hz), 8.98(d, 1H J=2.4
Hz Ms: mz 440 (MtH)+. 5 Conpound 55:

1- Propyl - 3- (et hoxyphenyl et hyl ) - 8- ( 6- pi perazi no-3- pyridyl)xanthine 'H NWR
(DVBO, d6) We2@9SR821648 3H), 1.52(m 2H), 3.38(m 2H), 2. Permos200iR2713. 94(t,
2H, J=7.5Hz), 3.51(m 411), 3.69(s, 6%), 3.83(t, 2H, J=7.5Hz), 4.20(t, 2H,
J=7.SHz), 6.83(d, 21-L J=8.4 Hz), 6.89(d, 1H, J=9.CHz), 7.14(d, 2H J=8.4
Hz), 8. 14(ddMSitd/z4160:(M-l‘H)Flz J2 9.0Hz), 10 8. 82(d 1H, J=2.4Hz). Ms: miz 490
( M+H) +. Corrpound 56; [ oOpyi - pyri. ani_no) - 3- r| dyl ] xanthine "H
NMR ( DVBO, d 9mP$“‘Eﬂ !3@5(&;'3 ﬁn)romil 85!3% ﬁjdl@ﬁ?lcmlm}?lylfﬂﬁihymmog B7(t, 2H,

J=7. 5Hzi, rldﬁaxq e2H J=7.5Hz), 6.30(d, 2H, J=7.8Hz), 7.94(d, 1H, J=8.7Hz),
8.53(d, A 7. 8Hz 15 8.60(dd, 1H JI=2.4 Hz, J2=8.7Hz ), 9.17(d, 1H,

J= 2 4 Hz). MS: mMiS?A(M+H)\A+2)+ Corrpound 57:

(D a6} Goubaand 1061, SDib it l%ﬁ?ﬁrﬂ?-zn%‘??% A T S
3 88(t mwztﬁh@) 4.00(t, 2H, J=7.5Hz), 6.96(d, 1H, J=9.0Hz), 7.50(dd,
b 20 J2=7.8Hz ), 7.89(d, J=7.5Hz), 8.19(dd, 1H, J,=2.4 Hz,

J2 9 OHz) 8M§6m672w\4+1® 84(d, 1H, J=2.4 Hz). MB: mz 503 (M+H)+. Corrpound

NR (ovBo | opeda %@%@’B%ﬁ%%?&&-@,%w P }?h%ﬂ%ﬁ@*‘%ﬁéé%am o e

J =5. 4Hzi)yr1d3’zl§xailtlﬁﬁét OH, J=5.4Hz), 3.68(m 4H), 3.85(t, 2H, J=7.5Hz),
3220 Gy aMBr e FRMRETS s o) VTNe: 1y 412 (MR- cé%méu;‘d“ég

R L L e

J=6. OHzpyridylp@pthind H, J=8. 4Hz), 8.46(dd, 1H, J1=2.4 Hz, J2=8.4Hz), 9.07(d,
1H, J--2.4 0 (M+H) +. Corrpound :
60: 1, 3-Di et E@S 5‘0?% d@%eram no- 3- pyri dyl ) xant hi ne
Compound 109: 1,3—D1propyl-8-[6-[N-(2-pyrazmecarbonyl)methylammo]-3-
15  pyridyD)xanthine
MS: m/z 449 (M+H)".
Compound 110: 1 3-D1propyl-8-[6—[N-(1soxazole-5-carbonyl)methylammo]-S-
pyridyl)xanthine
MS: m/z 438 (M+H)".
20 Compound 111: 1,3-Dipropyl-8-[6-[N-(5-methylisoxazol-3-yl-3-
carbonyl)methylamino]-3-pyridyl)xanthine
MS: m/z 452 (M+H)".
Compound 112: 1,3-Dipropyl-8-[6-[N-(2-chloro-6-methoxypyridinyl-4-carbonyl), N-
methylamino]-3-pyridyl)xanthine
25 MS: m/z 512 (M+H)".
Compound 113: 1,3-Dipropyl-8-[6-[N-(Isonicotinoyl N-oxide), N-methylamino]-3-
pyridyl)xanthine
MS: m/z 464 (M+H)".
Compound 114: 1-propyl-3-(4-methoxyphenyl)ethyl-8-(6-methylamino-3-
30 pyridyl)xanthine
MS: m/z 435 (M+H)",
Compound 115: 1,3-Diethyl-8-[6-[N-(Isonicotinoyl N-oxide), N-methylamino]-3-
pyridyDxanthine



3-Di et hyl -8-[6-[ (N phenyl car banoyl ) net hyl am no] - 3- pyri dyl ) xant hi ne MS:

z 434 ( I—% 5 Conpound 62:

3-Diet hyIW 2([08/0{1@% coti noyl et hyI ani no] - 3- pyri dyl ) xantHOTAEs2004827189 z 434

M+H) +. Conpound 63: 1, 3-Di et hyl - 8- (80 net hyl ami no- 3- pyri dyl ) xant hi ne MS:
315 (M+H) +. Corrpound 64 :

D| et hyI - ISf /4 486r(MEH) noy| met hyl ani no] - 3- pyri dyl ) xanthine 10 MS: m z

ound

et hy1 -GOpBUTHE FI 3 RSP SHoEhRaOHBFSRMR |y ) xanthine  MS: i
('VH‘D +. RO (M+H)".
66: 1, 3- Di cycl opr opyl net hyI 8- (6- net hyl am nopyri di n-3-yl)xanthine WMs: niz
367 (M+H) +. Cempompbliyd 1-propyl-3- (4-metho_xyphenyl)eth_yl—8 -[6-(N- o
6K/H1—§) _I:.rgﬁgﬁéﬁg{hﬁm}{b@%&%@ﬂaﬁtﬁm no- 3-pyridyl)xanthine Ms mz 311
8- [ 6- (2, 5- di Bamly A0AMVED 2. 2]oct 2 yI) pyridin 3- yI} 1, 3-di propyl -3; 7-
di hydr o- puri ne- 2, 6-di one N&5: npound 69:
1, 3-Di cyl oprepmpemndi48: d- I{TGPI’M (ﬂ'Eth%WhWﬂ)ﬁWkﬁT[ﬁﬂ 8= pyridyl)xant hi ne

I\/IS m z MEFQ) -3
1,3-D cylfiopropy n%l %Qﬂy@%g)[{kgmlg&]?#&?et hyl am no] - 3- pyridyl ) xant hi ne 25
MS: niz 486 MS’&hﬂ)szM@'fﬂp}b)Jnd 71:

Conb@uﬁ::ll ¥|2 %3%{&Wﬁl§y{gﬁﬁyﬁ 2‘@%?'8{1%3?%&?%)% &ﬂ]"%"‘wg'l-%‘f ) xant hi ne
MS: mz 342 MS{H-H)Z+444 (M+H)"
Compound 120: 1, 3-diallyl-8-[6-(N-(6-chloronicotinoyl)methylamino)-3-
pyridyl]xanthine
MS: m/z 478 (M+H).
15 Compound 121: 1, 3-dipropyll-8-[6-(N-[6-
(trifluoromethyl)nicotinoyl]methylamino)-3-pyridyl]xanthine
MS: m/z 516 (M+H)".
Compound 122: 1, 3-diethyl-8-[6-(2-hydroxy-5-methyl)benzaldehydehydrazono]-3-
pyridyl]xanthine
20 MS: m/z 434 (M+H)",
Compound 123: 1-Cyclopropyl-3-propyl—8-[6-(N-[6-
(trifluoromethyl)nicotinoyljmethylamino)-3-pyridyljxanthine
MS is m/z 446.
Compound 124: 1, 3-diethyl-8-[6-(bromopyridine-3-carbaldehydehydrazono]-3-

WD 2005/ 021548 PCTI US2004/ 027133 66 Ms: mz 370 (M+H)*_ Conpound 61:
1,
m

25  pyridyl]xanthine
MS: m/z 483 (M+H)*.
Compound 125: 1-Cyclopropyl-3-ethyl-8-(6-methylamino-3-pyridyl)xanthine
MS: m/z 327 (M+H)".
Compound 126: 1-Cyclopropyl-3-propyl-8-(6-methylamino-3-pyridyl)xanthine
30 MS: m/z 341 (M+H)".
Compound 127: 1-Prepyl-3-cyclopropyl-8-(6-methylamino-3-pyridyl)xanthine
MS: m/z 341 (M+H)".



30 Compound 73: 1, 3-Diethyl-8-[6-(2-pyridyl methyl am no) - 3-pyridyl]xanthi ne
M5: nmlz 392 (M+H) +. Conpound 74:
1, 3- Di et hyl w®ydobs/d2gs4pyr | dyl met hyl ami no) - 3- pyri dyl ] xant hi 392
MrH) +. WD 2005/ 021548 PCT/ US2004/ 027133 67 Conpound 759“%"]Lv"%"""gl’r733
3- D| et hyl - 8- [ 6- (3- met hoxybenzyl am ﬁb) 3-pyridyl]xanthine Ms mz 421
Conmpound 76:
D| propy! C@“{P@“PQ1%&1p‘}Y¢1@M0PY’e3-my¢I&Th8r(61(23n¢§lmehbjl)ﬂnnh-ﬁne MS: mz 434

I\/Hr
M+
-Di elpﬁr'ﬁoﬁgtngﬂiﬁﬁ (3 pyr| dyl)-ethyl am no] - 3-pyridyljxantbine M mz 406
I\/Hr
M+

H) +. ConpM8ich/Z 885 (M+H)
-Di propyl -8-[6-] 2- ridyl)-ethyl am no ridyl ] xanthine. MS: mz 434
p Og?/rp m[pop[gd 15& l-éyclogro)pylé-p%'/opyl -8-[(! [lé-mc%tmoyylnlethylammo]%-

(2-pyridyl)-ethylam no]-3-pyridyljxantbine 10 Ms: nfz
?N&h?yﬂdy%:{r?gggg 80: 1,3- Di et hyl - 8- (6-pyrrolidinyl pyrid-3 yl)xanthi ne

1,

T\l/B m z 355 M&W&44&M‘iﬁbund 81:

g M?}—i?ﬁl %@L@?hﬂgg%(bqgérlﬂeghyi Q)ﬂi )(N% mor(r)rllugt?tlnoyl)%yed:ﬁXmlﬁ(o?gt hine M nifz
3-

3-

(
1,
(
1,
(
1,
(
1,
(

D| prpgoPMS'l]ﬁmftﬁméz nmet hoxyet hyl ) am no- 3- pyri dyl ) xanthine Ms. mz 387
M+H) + npound 83:

1,

39

1,

(1, 3-Di pr opyl M$: gz ¢34 Q8| ani noet hyl ) ami no- 3- pyri dyl )xanthine Ns: niz 414
ngl &‘&#ﬁ’oﬁﬁ% 1%%31 SipPopyl H-Leib A Rmtuly by iaii@p L4 ne 20 Vs iz
1
(
1
(
1

64
i\/I-I-H)Dl pmﬁmbf})ﬁalitﬁnM (2-pyridyl)-piperazi no] - 3-pyridyl)xant h| ne M. nmlz 475
+
,3-Di t hyI R&;“{’ﬁ %%ﬁ)l ‘dyl ) - pi perazi no] -3-pyridyl)xanthine M mz 447
MH) +. 25 afa 832:1 3—D1pr0pyl -8-?2-chloro—6-methylammo-4-pyndyl)xanthme
, 3-Di et hyl - (trans- I met hy
M m/z 377 (M+H)

15 Compound 133: 1,3-Dipropyl-8-[2-[N-nicotinoyl, N-(2-methoxyethyl)amino]-6-

pi perazi no) pyri dyl ] xant hi ne

chloro-4-pyridyl)xanthine
MS: m/z 527 (M+H)",
Compound 134: 1,3-Dipropyl-8-[2-[N-nicotinoyl, N-methylamino]-6-chloro-4-
pyridyl)xanthine ‘
20 MS: m/z 482 (M+H)",
Compound 135: 1-Cyclopropyl-3-propyl-8-[6-[N-(6-chloronicotinoyl)methylamino]-
3-pyridyl)xanthine
MS: m/z 480 (M+H)".
Compound 136: 1-Ethyl-3-cyclopropyl-8-(6-methylamino-3-pyridyl)xanthine
25 MS: m/z 327 (M+H)".
Compound 137: 1-Ethyl-3-cyclopropyl-8-(6-(2-methoxyethyl)amino-3-
pyridy)xanthine
MS: m/z 371 (M+H)".
. Compound 138: 1,3-Diethyl-8-[6-hydrazino-3-pyridyl]xanthine
30 MS: m/z 316 (M+H)".
Compound 139: 1,3-Diethyl-8-[6-(cyclopropylamino)-3-pyridyl]xanthine
MS: m/z 341 (M+H)".
Compound 140: 1,3-Diethyl-8-[6-(cyclopropylmethylamino)-3-pyridyl]xanthine



M5: mlz 398 (M+H) +. Conpound 88:
1, 3-Di propyl -8-{6-[4-(2-pyri mdinyl)-piperazino]-3- pyridyl}xanthine M5: mz

476 (M+H) +. gg nd 89:

1, 3-Di et hyl “592{0 {Ej 4?2 pyrimdinyl) - p| per azi no] - 3- pyri dy P¢RERIMAEIBNG: i 2
448 (MtH) +. Conpound 90:

1,3-Diethyl-8-(6-(2- methoxryethyl)am no- 3-pyridyl)xanthine .M5: mz 359

( MtH) +. V\o 28&}11?5321%‘&1@\41:@/ US2004/ 027133 68 Conpound 91: 1- Propargyl,

3- et hyl - 'l g Qﬂ[@ nd 92:

1, 3-Di et hyI - g FQ(BFRE yg?tjl Pxﬁﬁih?g x%fg{(sﬁy%?'gn‘? (ﬁ-g-p“pyrl I ) Xxant hi ne
5 Ms: rrbyndmz-yl}/{Wfazlabrrpound 93: 1-Propargyl,

3- et hyl - hyI)-3-pyridyI)xanthine M5: nmlz 355 (M+H) +.
Conpound 94 ﬁ'ﬁs(gl/%ﬁ%f%q{ *[6-[ N-isonicotinoyl, N-(2-nethoxyethyl)an no]-3-
pyri gyl ) xant @oﬂﬁ)oﬁﬂdm Nd[.’r-(l‘lﬁ-ﬂleftg&lﬁ G—dl&@lﬂpﬂﬂ-%tgghydro -1H-purin-8-yl)-
1-(5-(1,3-Dieth tetrahy ~di 0Xo- 1H puri n- 8-

yI ) pyri (Db’ndi!l-}b’ﬁ-l‘i' (@xndmel-ﬁawbpwlb-)hy@ra(zml di ne- 4-yl )urea MS: mlz 479

( MHH) +. met hyl - 8- (6- br ono- 3- pyridyl )xanthine 15 MS: mz
460 (IVH-|)+ &ﬁ]‘rp%c{ %6@4%{?3 D net hyl - 8- (6- et hyl am no- 3- pyri dyl ) xant hi ne

M5: mz 287 imd Ta33HDGetBY-8-[6-(ethylamino)-3-pyridyl]xanthine
1, 3- Di et hyl - éN— ni cot+| noyhnet hyl am no] - 3-pyridyl)xanthine MsS: mz 392
(MeH) +. 20 cMﬁaafu’ﬁ H)'3- Di propyi - 8- [ 6- [ N-ni cot i noyl ,

N-(3p et hoxyﬁ%mﬂ&ﬂ%w I,§D13X§l' $lyé- iN(%%Bhﬁﬁcyclopropylmethylamino]-3-
pyridyl)xanthine
MS: m/z 460(QM+H)*,
Compound 145: 1-Cyclopropylmethyl-3-ethyl-8-[6-[N-(6-
chloronicotinoyl)methylamino]-3-pyridyl)xanthine
15 MS: m/z 480 (M+H)".



M5: mlz 492 (M+H) +. Conpound 100: 1-Propargyl, 3-nethyl-8-[6-[Nnicotinoyl,
N- (2- net hoxyet hyl )am no]-3-pyridyl)xanthine 25 Ms: nmlz 359 (MtH) +.
Compound 101: 1-Propargyl, 3-nethyl-8-[6-[Nnicotinoyhnethylam no]- 3-

pyri dyoxanthine Ms: mz 416 (MrH)+. Conmpound 102:

1, 3-Di propyl -8-(2, 6-di chl oro-3-pyridyl)xanthine 30 Ms: mz 382 (MtH) +.
Conmpound 103: 1, 3-Di propyl -8-(2, 6-di net hyl am no-3-pyridyl)xanthine Ms mz
372 (M+H) +. Conpound 104: 1, 3-Di propyl

-8-(2, 6-di (2-nmet hoxyet hyl ) - 3- pyri dyl ) xant hi ne WO 2005/ 021548

PCT/ US2004/ 027133 69 MS: m z 460 ( M+H) +.95Conpound 105: 1, 3-Di propyl -8-[ 2,
6-di [ N-ni cgl i noyl nmet hyl am no] -3- pyridyl)xanthine Ms: mz 582 (MtH)+. 5
Compound 106: 1, 3-Di propyl -8-[2, 6-di[N-nicotinoyl, N nmethoxyethyl]-3-
pyridyl) xarg hi he M3A compotndlof(fdéhidlal: Conpound 107:

1, 3-Di et hyI 8-[6-[ N-(2-pyrazi necar bonyl ) met hyl am no] - 3- pyridyl)xanthine 10
I\/IS mz 421 (M+Hf . Conpound 108:

1, 3-Diethyl -8-[6-[ N- (i soxazol e-5-carbonyl yret h)d am no] - 3- pyridyl)xant hi ne
M5: nmlz 410 (I\/H—I) Corrpound 109: 1

1, 3-Di propyl - 8-16 [ (2- pyrazi necar boﬁy\r #T%_T Qo] 3- 15 pyridyl)xant hi ne
I\/IS: nilz 449 (I\/H—|)+ Conmpound 110:
6-[N-

1, 3-Di propyl -8-[ (i soxazol e-5-car any%mayhy(th noj - 3-
4

5 I

6 wherein:

7 R is hydrogen, (C;-Cs)alkyl, halo(C,-Cs)alkyl, (Cs-Cs)alkenyl, .or

8 (Cs-Cs)alkynyl;

9 R! and R? are independently hydrogen, (C;-Cg)alkyl, (C3-Cg)alkenyl,

10  (C3-Cg)alkynyl, (C;-Cg)alkoxy, (C3-Cg)cycloalkyl, (Cs-Cg)cycloalkyl{C;-Cg)alkyl-,
11 (C4.Cip)heterocycle, (C4.Cig)heterocycle(C,-Cg)alkyl-, (Cs-Cig)aryl,

12 (Cg-Cp)aryl(C;-Cgalkyl-, (Cs.Cio)heteroaryl, or (Cs.Cio)heteroaryl(C;-Cg)alkyl-;
13 Xis

V4 21 21
N N N —N —
14 Z z 4
Z
N N
7Ny 7\ 78\

16 Z is -NR*R>; or (C4-Cio)heterocycle wherein the heterocycle is optionally

17  substituted with 1, 2, 3, or 4 substituents independently selected from halo, cyano,
18  nitro, ~OR? -SR?, (C;-Cg)alkyl, (Cs.Cio)aryl, -O(Cs-Cg)aryl, hydroxy(C;-Cg)alkyl,
19 RP°R°N(C;-Cyg)alkyl, halo(C1-Cg)alkyl, -NR°RE, -C(O)R?, -COOR?, and ~C(O)NR'R®;
20 each Z' is independently (C;-Cg)alkyl, (C;-Csg)alkenyl, (C2-Cs)alkynyl, -OR’,
21 -SRS, halo, R®0(C;-Cyg)alkyl, R'R®N(C;-Cs)alkyl, halo(C;-Cg)alkyl, -NR'R®,

22 R'R®N(C;-Cg)alkyl, -C(O)R®, -COORS, and -C(O)NR'R?;

23

24

25



pyridyl)xanthine M5: mz 438 (M+H)+. 20 Conpound
111:1, 3-Di propyl -8-[6-[ N-(5-net hyl i soxazol - 3-yl - 3-

car bonyl ) met hyl am no] - 3- pyridyl)xanthine Ms: mz 452 (MtHf. Conpound 112:
1, 3-Di propyl -8-[6-[ N-(2-chl oro- 6- net hoxypyri di nyl -4-carbonyl ), N

met hyl am no] - 3- pyri dyl )xanthine 25 M5: mz 512 (M+H)+. Conpound 113:

1, 3-Di propyl -8-[6-[ N-(Isonicotinoyl Noxide), N nethylamno]-3-
pyridyl)xanthine Ms: mz 464 (MH)+. Conpound 114:

1- propyl - 3- (4- et boxyphenyl ) et hyl - 8- ( 6- met hyl am no-3- 30 pyridyl) xant hi ne
M5: mz 435 (MrH)+. Conpound 115: 1, 3-Di ejsnyl -8-[6-[ N-(Isonicotinoyl

N-oxi de), N nethylam no]-3- pyridyl)xanthine WO 2005/ 021548

PCTI US20047027133 70 Ms: mz 436 (M+H) +. Conpound

116: 1, 3- Di 27 | y| - 8- (R? iSHCPOR)alkyRYCi-AyJalksnylf (T C)albdiyl (CZ-Cipydky(, M-H) + Conpound
117: l-proE | - 3- (4- et hoxypbenyl ) et hyl -8-[6-E N5

ni cot i noyh ét h{Feriolapl(G- ?H%y»l&xgwglﬁ% Csff iphsterparGayGelallnpound 118:
1-propyl - 3,§4-r1 «yphe Byl - 8-[6-(N-(6-

chl or oni cot’i noyl) et hyl am'no) - 3- pyri dyl ] xanthine Ms: mz 574 (M+H) +. 10

Compound 110: 1, 3-Rt aidthfl ar8 iffdépnemtyClotdropey,| (CeiCh)dlleyl) (08 Cslkepyi, dyl ) xant hi ne
MS: mz 44

3o al 1 yL 81 6erEQREIT o BOrhTr st gkt (57 Coey Gt ne
32 (C¢-Cig)polycycloalkyl, (Ce-Cis)polycycloalkyl(Ci-Cg)alkyl-, (C5.Cip)heterocycle,
33 (C;5.Cip)heterocycle(C;-Cglalkyl-, -NR'RS, (Cs.Chp)aryl, (C¢-Cyp)aryl(C,-Cg)alkyl-,
34 (Cs.Cip)heteroaryl, (C5-C1o)heteroaryl(C1-Cg)alkyl-,-(CH2)24-Y)q-(CH2)24-X1,

35  -C(O)RS, -CO.R®, —C(O)NR'R?, or -S(0),-NR'R%, or R* and R® together with the
36 atoms to which they are attached form a saturated or partially unsaturated, mono-,
37 bicyclic- or aromatic ring having 3, 4, 5, 6, 7, or 8, ring atoms and optionally

38 comprising 1, 2, 3, or 4 heteroatoms selected from non-peroxide oxy (-O-), thio

39 (-S-), sulfinyl (-SO-), sulfonyl (-S(0),-) and amine -N(R®)- in the ring, and wherein
40 thering is optionally substituted with 1, 2, 3, or 4 substituents independently

41  selected from halo, cyano, nitro, —OR®, -SR® (Cs.Cig)aryl, -O(Cg-Co)aryl,

42 hydroxy(C;-Cg)alkyl, R°R°N(C;-Cg)alkyl, halo(C;-Cg)alkyl, -NR°R, -C(O)R?,

43 -COOR? and —C(O)NR'R%; '

44 X! is —ORS, -C(O)RS, -CO,R®, or -NR'R?; and Y is oxy (-O-), thio (-S-),
45  sulfinyl (-SO-), sulfonyl (-S(O),-) and amine -N(R®)-;
46 wherein the alkyl, alkenyl, cycloalkyl, alkynyl, aryl, heterocycle or

47  heteroaryl groups of R!, R% R?, R* and R’ groups are optionally substituted with one
48  or more substituents independently selected from halo, cyano, nitro, —-OR?®, -SR?,

49  (CgCip)aryl, -O(Ce-Cg)aryl, hydroxy(C,-Cg)alkyl, R°R°N(C;-Cg)alkyl,

50  halo(C,-Cg)alkyl, —NR"Rc, -C(O)R®, -COOR®, and —C(O)NRR";

51 wherein R® is hydrogen, (C,-Cg)alkyl, R*0(C;-Cg)alkyl, R°R°N(C;-Cg)alkyl,
52 halo(C,-Cg)alkyl, (Cs.Cio)heterocycle, (C3.Cig)heterocycle(C;-Cg)alkyl-,

53 (CeCo)aryl, (Ce-Cio)aryl(Ci-Cylalkyl-, (C4.Cio)heteroaryl,

54  (C4.Cio)heteroaryl(C-Cg)alkyl- ; wherein the heterocycle, heteroaryl or aryl are

55 optionally substituted with 1, 2, 3, or 4 substituents independently selected from

56  halo, cyano, nitro, —OR?, -SR?, (C¢.Cyp)aryl, -O(Ce-C)p)aryl, hydroxy(C,-Cy)alkyl,
57 RPR°N(C;-Cg)alkyl, halo(C,-Cs)alkyl, -NR"R®, -C(O)R?, -COOR?, and -C(O)NRR®;



M5: mz 478 (MrH) +. 15 Conpound 121: 1, 3-dipropyll-8-[6-(N[6-
(trifluoronethyl)nicotinoyl]nethylamno)-3-pyridyl]xanthine M mz 516
(MtH) +. Conpound 122: 1,

3-di et hyl - 8-[ 6-(2- hydr oxy-5- et byl ) benzal dehydehydrazonoJ 3-
pyridyl]xanthine 20 M5: mz 434 (M+H) +. Conpound 123:

1- Cycl opropyl - 3-propyl -8-[6-( N-[ 6-

(trifluoromethyl)nicotinoyl]nmethylam no)-3-pyridyl)xanthine M is mz 446.
Compound 124: 1, 3-diethyl-8-[6-(bronopyridine-3-carbal dehydehydrazono] - 3-
25 pyridyl)xanthine Ms: mz 483 (MtH) +. Ggnpound 125:

1- Cycl oprggyl 3-et hyl - 8- (6-net hyl am no- 3-pyridyl)xanthine Ms nlz 327
(MtH) +. Conpound 126:

1- Cycl opr apyl - 3- pr awfenBR( Rt IRY lagnindepedddyly ighttopa@ IChTRRIKyBO MS: nfz 341
( MHH) +. Corrpo 127
1- Propyl - $0 cy(ﬂ %oﬁy)ﬁlksh RER N(Crnalnsthdata(GyCoalivh k6n€ mbeeroysle. ni 2 341

LV U DRI, GO 1
m z 385 (MeH) +C( Bﬁlﬂ.dle&ﬁﬁthﬁh&pmcgpiedmﬁrea’}y]mrmpﬂ lare optionally substituted
compound B0: 2oy et fLDRIpHSS RSB EleF O EOFOAS ety Pt RO .
| fnér I( gyl:lhr?}; hgsﬁae 'ttfﬁ% g%ﬁﬂfd(cgwbjhﬁl KRB sk AR R A CRcHa Ry LPY !

65 halo(C;- Cg)alkyl NR R° -C(O)R?, -COOR?, and -C(O)NR°R®; or R” and R®

66  together with the atoms to which they are attached form a saturated or partially

67  unsaturated, mono-, bicyclic- or aromatic ring having 3, 4, 5, 6, 7, or 8, ring atoms

68  optionally ring having from 4 to eight ring atoms and optionally comprising 1, 2, 3,

69  or 4 heteroatoms selected from non-peroxide oxy (-O-), thio (-S-), sulfinyl (-SO-),

70  sulfonyl (-S(O),-) or amine -N(R®)- in the ring;

71 R® is hydrogen, or (C;-Cg)alkyl; R® and R® are each independently hydrogen,

72 (Ci-Cg)alkyl, (C;-Cg)alkoxy, (C3-Cs)cycloalkyl, (Ci-Ce)alkylthio, (Cg-Cio)aryl,

73 (C¢-Cyp)aryl(C,-Ce)alkyl-, heteroaryl, or heteroaryl(C,-C¢)alkyl-; or R°and R®

74 together with the nitrogen to which they are attached, form a pyrrolidyl, piperidyl,

75  piperazinyl, azepinyl, diazepinyl, morpholinyl, or thiomorpholinyl ring; and

76 wherenis0,1,2,3,4,5,6,7,or8;misl,or2;andqis 1, 2, 3, or 4; or
77 a pharmaceutically acceptable salt thereof.
78
1 2. The compound of Claim 1, wherein R is hydrogen, methyl, ethyl, allyl,
2  propargyl, i-propyl, n-propyl, n-butyl, i-butyl or halo(C,-C4)alkyl.
3
1 3. The compound of Claim 1, wherein R is hydrogen, methyl, ethyl,
2 -CH,-CH,-Cl, -CH,-CH;-Br, or -CH,-CH,-CH,-F.
3
1 4 The compound of Claim 1, wherein R is hydrogen.
2

1 5. The compound of Claim 1, wherein R' is hydrogen, (C;-Cs)alkyl,
2 (C;5-Cyalkenyl, (C5-Cy)alkynyl, phenyl, or phenyl(C;-C4)alkyl.



pyridyl)xanthine MS: mlz 421(MtH) +. Conpound 132: 1, 3-Di propyl

-8-(2-chl oro-6-net hyl am no-4-pyridyl)xanthine NMs. mz 377 (MtH)+. 15
Compound 133: 1, 3-Di propyl -8-[2-[ N-ni coti noyl, N-(2-nethoxyethyl)am no]-6-
chl oro-4-pyridyl)xanthine Ms: mlz 527 (M+H) +. Conpound 134:

1, 3-Di propyl -8-[2-[ N-ni cotinoyl, N nethylam no]-6-chloro-4- pyridyl)xanthine
20 Ms: niz 482 (M-H)+. Conpound 135:

1- Cycl opr opyl - 3-propyl -8-[6-[ N (6-chl oroni coti noyl ) net hyl am no] -
3-pyridyl)xanthine Ms: mz 480 (M+H)+. Conpound 136:

1- Et hyl - 3-cycl opropyl - 8- (6- net hyl am no- 3-gyri dyl )xanthine 25 MS: mz 327
(MtH) +. Compound 137: 1- Et hyl - 3-cycl opr opyl - 8- (6- ( 2- met hoxyet hyl ) am no- 3-
pyridyl)xanthine Ms: mz 371 (MtH)+. Conpound 138:

1, 3- Di et hyl2 8-6.6- hyHreamimyousd pf€laihy 1] whertiniRlds (OCyScidatidl afdvi-H) +, Conpound

(1:|\))/+?|—|) Jlr 3-C(II))in3§t h@&@){%ﬁfc&ﬁéﬁ&%&?@l?m no) - 3-pyridyl ] xanthine Ms: mz 341
: ou : :

1, 3-Di et hylg 8-[ 6- (cycl opr opyl net hyl am no) - 3- pyri dyl ] xant hi ne WD 2005/ 021548
PCT/ US2004/ 027133 72 M5 mlz 355 (MtH)+. Compound 141:

N -[5-(1, 3-Wi ef-hyl - Pheccosipsuod of Glabn 1, whereiaR ds eyclaprppyl ioncBloprypylpsthydi n- 2
yl]-hydrazige M5 mz 421 (MtH)+. 5 Conpound 142:

N-[5-(1, 3-dT et hyl -2, 6-di oxo-2, 3,6, 7-tetrahydro-| H purin-8-yl)-
pyridin-2-y]]-8& - (pyhkd sbni}>8né of Omii 1) whateina®'iisiBydrogen, methyl, ethyl, allyl,

propargyl, i-propyl, n-propyl, n-butyl, i-butyl, phenyl, phenethyl, benzyl, or

[\

(methoxyphenyl)ethyl.

9. The compound of Claim 1, wherein R' is ethyl, n-propyl or allyl.
10.  The compound of Claim 1, wherein R? is hydrogen, (C;-Cy)alkyl,
(C5-Cy)alkenyl, (C3-Cy)alkynyl, phenyl, phenyl(C;-Cy)alkyl, or

(methoxyphenyl)ethyl.

11.  The compound of Claim 1, wherein R? is (C3-Cg)cycloalkyl or
(C3-Ceg)cycloalkyl(Cy-Cs)alkyl-.

12.  The compound of Claim 1, wherein R? is cyclopropyl or cyclopropylmethyl.

13.  The compound of Claim 1, wherein R? is hydrogen, methyl, ethyl, allyl,
propargyl, i-propyl, n-propyl, n-butyl, i-butyl, phenyl, phenethyl, or benzyl.

14.  The compound of Claim 1, wherein R? is ethyl, n-propyl or allyl.

15.  The compound of Claim 1, wherein Z is -O(C;-C4)alkyl, -O(Cs-C1o)aryl,
-O(C¢-Cio)aryl(C;-Cy)alkyl, -NR*R® F, Cl, Br, or I.

.—ww-—w.—-ww»—w-—ww.—.&ww-—m-—.&w

[\



M5: mz 526 (MrH)+. Conpound 143:

1, 3-Di ethyl -8-[6-(ethyl am no) - 3-pyridyl ] xant hi ne
Compound 144: 1, 3-Diethyl-8-[6-[N-nicotinoyl cycl opropyl net hyl am no] - 3-

pyridyl)xanthine MS: nfz 460(Mtl-1)+. Conpound
145: 1- Cycl opropyl ni et hyl - 3-et hyl -8-[ 6-[ N- ( 6-

chl or oni coti noyl ) net hyl am no] - 3- pyri dyl ) xant hi ne
1 2 1. A conpound of formulal: 3 0R RI\NJj / I / XZ OANNNII

5 |

hydr

(C3-C8)cycloal kyl, (C3-C8)cycloa kyl (Ly-C8)al kyl -,

(C4-
( C6-
(G

6 wherein: 7 Ris hydrogen, (Cl-C5)alkyl, halo(Cl-C8)alkyl,
(C3-C5)al kenyl,.xr 8 (C3-C5)al kynyl; 9 Ry and R2 are independently
C8)al kyl, (C3-C8)al kenyl, 10 (C3-C8)al kynyl, (C1-C8)al koxy,

ogen, (

g 0) het#r (c):w.cl erllﬁﬂeo@ﬂ))oahd(yf (—él,fix(l (Dﬁivh}reihd&“yé hydt@gen, (C,-Ce)alkyl,
0)ar - a - (0] oar ,, OL
) hetes st aeelcay i Raey loa ke ey 1(C: Rokelrraqyele, (G4 Craryly
6

d o) het

— W N = O R WD =NV R WD~

L A W = LA W N

(C.Cro)aryl(C,-Cs)alkyl-, (Cs.Cg)heteroaryl, or (Cs.Cg)heteroaryl(C,-Cy)alkyl-,
-S(02)NH,, -C(O)R®, -CO,R®, or -C(O)NR’R’.

17.  The compound of Claim 1, wherein R*is hydrogen, (C;-Cy)alkyl,
hydroxy(C,-C4)alkyl, (C;-Cg)cycloalkyl, (Cs.Cig)aryl, (C7-Cjp)aralkyl,
(Cs.Co)heteroaryl, -(CH,-CH,-0)-(CH,-CH,)-OR?,
~(CH,-CH;-0)-(CH,-CH,)-COOR?, -(CHz-CHz-O)q-(CHz-CHz)-NRaRb, -NR'R?,
-C(O)RS, -CO,R®, or -C(O)NR'R®.

18.  The compound of Claim 1, wherein R* is hydrogen, methyl, ethyl, propyl,
pentyl, hydroxyethyl, hydroxypropyl, ethoxyethyl, diethoxyethyl, methylbenzyl,
aminomethylbenzyl, methoxybenzyl, methoxyphenethyl, furylmethyl, cyclopropyl,
cyclopropylmethyl, cyclopentyl, cyclohexyl, thiophenyl, -C(O)R®, -CO4RS, or
-C(O)NHR".

19.  The compound of Claim 1, wherein R* is methyl, ethyl, cyclopropyl,
cyclopropylmethyl, -C(O)RS, -CO,R®, or -C(O)NHR'.

20. The compound of Claim 1, wherein R is hydrogen, (C,-Cg¢)alkyl,
(C3-Cg)eycloalkyl, (C3-Ce)cycloalkyl(Ci-Cyalkyl-, (C3.Ce)heterocycle, (Cs.Chp)aryl,
(Cs.Cip)aryl(C,-Cs)alkyl-, (Cs.Ce)heteroaryl, (Cs.Ce)heteroaryl(C;-C4)alkyl-,
-S(0,)NH,, -C(O)R®, -CO,RS, or -C(O)NRR.

21.  The compound of Claim 1, wherein R’ is hydrogen, (C;-C4)alkyl,
hydroxy(C,-C4)alkyl, (C;-Cg)cycloalkyl, (C¢-Cg)aryl, (C7-C)p)aralkyl,
(Cs.Ce)heteroaryl, -(CH,-CH,-0),-(CH,-CH,)-OR?,
-(CHz-CH,-0)-(CH,-CH,)-COOR?, -(CH,-CH,-0),-(CH,-CH,)-NR*R", -NR'R®
-C(O)R®, -CO,R®, or -C(O)NR'R?.

b

MS: mz 329 (M+H) + 10

15 MS: mz 480 (MrH) +. 73

4 R2

11 (C4_d o) heterocycl e,



Z NNor N 15 16 Zis -NRARS3 or (C4-C13)heterocycle wherein the
heterocycle is optionally 17 substituted with 1, 2, 3, or 4 substituents

i ndependently sel ected fromhalo, cyano, 18 nitro,-0Rs, -SR, (Cl-C8)alkyl,
(C6-Ado)aryl, - C6-Co)aryl, hydroxy(Cl-Cg)al kyl, 19 RoRON(C -C8)al kyl,
hal o(C -C8)al kyl, -NRbRc, -C(OR8, -COORS, and -C(ONRR; 20 each Z' is

i ndependently (Cl-C8)al kyl, (C2-C8)al kenyl, (C2-C8)al kynyl, -0OR6, 21 -SR6,
hal o, R60(Cl-C8)al kyl, R7RBN(Cl-C8)al kyl, halo(C -C8)al kyl, -NR R8, 22

R RBN(Cl1-C8)al kyl, -C(OR6, -COOR6, and -C(ONR R8; 23 24 25 74 26 27 R3
is (C-C8)al kyl, (C3-Cs)alkenyl, (C3-Cs)aldynyl, (Cs-Cio)aryl, 28
(C6-Cio)aryd (Cl-C8)al kyl -, (CS_Cio)heteroaryl,

C5_Clo) het | (G -C8)al kyl ... .29 -C(Q RG,. -C(ONR7Rs; 30 R4 d R5
ot maeparkiontty s e of Claiss 1y wifreh Reis Rldrogdrem iyl S| eSh) a1 kymyl
G _C3)al k , - I i 32
(GG &) pol y BT S iyl o (Che L)t v SRRy PE Syt

(3. Gi o) hot’er ospiobwethylbengtanahoyhershseghowpinetn) fymethyl, sxetasntyl

C6.C o)ary/, 10 [ Cl- Kyl s o6 34 i0) het eroaryl,

ECS_Ci oi LY o‘fé?’r%?ﬂhf’éﬂz‘géﬁ‘%ky%‘E?@%H%%ﬁsﬂ‘d-k ) X, 35 - G(0)R6, - CO2RS,
-C(ONR7R8,50r -S(0O 2-NR7R8; or R4 and R5 together with the 36 atons to

which they are_attached forma saturated or partially unsaturated, nono-,
37 bicyclicl of3-ar ohirompopndoffalpimd, whergin RS is methyl, eyyl.gyclppiogylat ons and

optionally 538 =y - 6 _ t ms sel ected from

non- per oxi de o%@gﬁrﬂ&?# oé@gﬁ(’-gp)zﬁé’gﬁl inyl” (-SO), sulfonyl (-S(0)2-)
and amine -N(R9)- in the ring, and wherein 40 the ring is optionally
substituted w 1,2, 3, or. 4 bstituents 4 n endently 41.sel ected from
nalo,  cyanol nfhrof Théseriponageat Closa ] crbgfaini” a0 & eheoregpliep it
hydroxy(Q -£8) Ri¥dn toRHidithey afchitacned) is alpgrolids; fiperdyk YiperazAish, #Zepingl( O Ra,
diazepinyl, morpholinyl, or thiomorpholinyl ring, each optionally substituted with 1,

2, 3, or 4 substituents independently selected from halo, cyano, nitro, -OR?®, -SR?,
(Ce.Cro)aryl, -O(Ce-C 10)aryl, hydroxy(C;-Cg)alkyl, R°R°N(C;-Cg)alkyl,

halo(C;-Cs)alkyl, -NR°R®, -C(O)R?, -COOR?, and -C(O)NR°R".

25.  The compound of Claim 1, wherein RS is (C1-Ce)alkyl, (C3-Cg)cycloalkyl,
(C3-Ce)cycloalky(C;-Cy)alkyl-, (C3.Cg)heterocycle, (Cs.Cio)aryl,
(Cs.Cyp)aryl(C1-Cy)alkyl-, (Cs.Co)heteroaryl, or (Cs.Ce)heteroaryl(C,-Cy)-alkyl-,
each optionally substituted with 1, 2, or 3 substituents independently selected from
the group consisting of halo, cyano, nitro, (C;-Cg)alkyl, -OR?, -SR? (C4.Cjo)aryl,
-0(Cg-Cyp)aryl, hydroxy(C;-Cs)alkyl, RbR°N(C1-Cg)alkyl, halo(C;-Cs)alkyl, |
NR°R®, -C(O)R?, -COOR?®, and -C(O)NR°R°.

26. The compound of Claim 1, wherein Réis (Ce.Cyp)aryl, (Cs.Ce)heteroaryl,
each optionally substituted with 1, 2, or 3 substituents independently selected from
halo, cyano, nitro, (C;-Cg)alkyl, halo(C;-Cg)alkyl, -COOR?, and -C(O)NR°R®.

AW N = 90 N N B WD = N N bW

1 27.  The compound of Claim 1, wherein R® is pyridyl, optionally substituted with
2 F,Cl, Br, I, CFs, cyano, nitro, -COOR?, or -CONHR?,



43 -COORa, and -C(ONRbR ; 44 X is -OR6, -C(OR6, -C02R6, or NR7R8; and Y
is oxy (-0-), thio (-S), 45 sulfinyl (-SO), sulfonyl (-S(O 2-) and am ne
-N(R9)-; 46 wherein the al kyl, al kenyl, cycloal kyl, al kynyl, aryl,

het erocycl e or 47 heteroaryl groups of R, R2, R3, R4 and R5 groups are
optionally substituted with one 48 or nore substituents independently

sel ected from hal o, cyano, nitro, -ORa, -SR?, 49 (C6_Clo)aryl,

-0(C6-C o)aryl, hydroxy(GCi-GCs)al kyl, RbR(i(Cl-C$)alkyl, 50

hal o( G -Cs)al kyl, -NRbR', -C(O Ra, -COOK?, and - C(O)NRbR‘; 51 wherein R6 is
hydr ogen, (C -C8)al kyl, Ra0O(C -C8)al kyl, RCN(Ci - C8) al kyl, 52 .

hal o( G -Cs)al kyl, (C3_Clo)heterocycle, (C3-C o)heterocycle(C -Cs)al kyl-, 53
(C6_Cio)aryl, (C6-Go)aryl (C-C8)alkyl-, (C4_Ci o)heteroaryl, 54

(C4_G o) het;pr 028.Y| (fHe Sorlpthukd bf Claiti1ChBérBint he heterocycl e, heteroaryl or
aryl are 55 optlonaIIK substituted with 1, 2, 3, or 4 substituents

i ndependent}y sel ecRéglhydregen, Bethiyhiopethgyano, nitro, -ORa, - SR,

C6_Ci d 57 RR NG C$) al kyl

§1al o(OO) ga)y‘b kyl, %&%@ﬁf%&Eﬁﬁ%rﬁn@cﬁgﬁﬁrg&lﬂylﬁ%ﬁyl - pyg8 )58 V\%er ein
R7, R8 and £9 ﬂxpeopyndgﬂep@pm, bycldipfdﬂi}qmeﬁhyl 0h-bGB);ankyl , 60 R90( C, - C8)al kyl,
RbRON(Cl CS% al kyl, halo(G, (C3._aG ozlheterocycl e, 61 (Co6_Clo)aryl,

(06-Cm aryl § G - C8) a?ilwﬁpyrléﬂ@wﬁttsl)‘tﬁ@tneth@fa‘mw on@@hﬂawhcmrdﬂs, or 62

O NRbR R‘RQE | i [
suC(bs% itut e\g’]eg?“w Pﬂﬁﬁg‘?&%@fe%l %ﬁ@ﬁ%ﬁ?@ﬁylaﬁ}{%«éﬁr gg?ec%/ed from
hal o, cyanos$ ncydlmpro@mcthmed-léﬁs —C((OJR leh)e)ranyl is hﬂr@ﬁytbpl)omaw

hyd Cl | k -C8 k NRbR, O Ra,
o st g dr Speesentsindenstiat '&rsewt@ﬁ foRChela, SN0y o wh o
they are afpy aCH% flaﬂf)(@ @ﬁﬁkﬂr-@(@gR@[C@@Rt 'aﬂa L(Y((ﬁiIHHRS %dj(’v‘ﬁ&%ﬂr RanRhO'

bi cyclic- or aromatic ring having 3, J ring atoms

opti onal | y1ti nanchBiaradndependently byd@@mt mpihml:,, e@wbmsopahdsqpmnygnapwommrl si ng
1, 2, 3, ? or 4 heteroatons sel ected from non-peroxide oxy (-0-), thio
(-S-), sulfrnyl (-SO), 70 sulfonyl (-S(0)2-) or amine -N(Rb)- in the ring;
71 Ra i's hydr ogen Dhe é&‘mboun%f@ﬂd{mll whbreRl' 48d Refrage ﬁﬂeﬁbnﬂérd@n@ﬂdgeﬁ,l y

hydr ogen, (C-C6) al koxy C3-C8) cyc | kyl
(Gi - 06) al ky?t h %1 C{)&yhéygf)ﬂkenyl Cs- C4)alkynyl( phenyl, or phenyl(Cl-C4)alkyl.

3
1 30. The compound of Claim 1, wherein R is hydrogen, methyl, ethyl, allyl,
2 propargyl, i-propyl, n-propyl, n-butyl, i-butyl or halo(C,-Cs)alkyl; and R'and R?
3 are independently hydrogen, methyl, ethyl, allyl, propargyl, i-propyl, n-propyl,
4  cyclopropyl, cyclopropylmethyl, n-butyl, i-butyl, phenyl, phenethyl, or benzyl.
5
1 31. - The compound of Claim 1, wherein R is hydrogen, methyl, ethyl,
2 -CH,-CH,-Cl, -CH,-CHy-Br, or -CH,-CH,-CH,-F; and R' and R? are independently
3 hydrogen, methyl, ethyl, allyl, propargyl, i-propyl, n-propyl, cyclopropyl,
4  cyclopropylmethyl, or (methoxyphenyl)ethyl.
5
1 32, The compound of Claim 1, wherein —X(Z"),-Z has the formula
I\,
2 = .
1 33.  The compound of Claim 1, wherein Z is -O(C;-C4)alkyl, -OC(O)NR'R®,
2 -NR'R’,F, Cl, Br, or I, wherein R* and R® are independently hydrogen,
3 (Ci-Cgalkyl, (Cs5-Ce)cycloalkyl, (C3.Ce)heterocycle, (Cs.Cio)aryl, (C5-Cjz)aralkyl,



73 (C6-C o)aryl (G -C6)al kyl -, heteroaryl, or heteroaryl (G -C6)al kyl-; or
Rband R 74 together with the nitrogen to which they are attached, forma
pyrrolidyl, piperidyl, 75 piperazinyl, azepinyl, diazepinyl, norpholinyl,
or thionorpholinyl ring; and 76 where nis 0, 1, 2, 3, 4, 5 6, 7, or 8 m
is 1, or 2, and gis 1, 2, 3, or 4; or 77 a pharmaceutically acceptable
salt thereof. 78 1 2. The conpound of Caim1, wherein R is hydrogen,

met hyl, ethyl, allyl, 2 propargyl, i-propyl, n-propyl, n-butyl, i-butyl or
hal o(C -C4)al kyl. 3 1 3. The conpound of Claim1, wherein R is hydrogen,
methyl, ethyl, 2 -CH2-CH-C, -CHz-CHz-Bg, or -CHz-CHz-CHz-F. 3 1 4. The
conpound of4CJain11, wherein Ris hydrogen. 2 1 5. The conpound of Claiml,
wherein R 1s hydrogen, (Cl-C4)alkyl, 2 (C3-C4)alkenyl, (C3-C4)alkynyl,
phenyl, or phedsketédarsl, by(cs @) li€EerodkyleC £C.) TSI, CSIORNHY -O0)RF,ACH,R%, wher ei n
R is (CB Cﬁ)cycloalk Aand 3 (C3-C6)cycloal kyl (G -C4)alkyl-. 4 1 7. The
conpound of6 O @i (@) fein R is cyclopropyl or cyclopropyl nethyl. 2 1 8.
The conpouryl of Claim1, wherein R is hydrogen, nethyl, ethyl, allyl, 2
propargyl, 1-propyl, n-propyl, n-butyl, i-butyl, phenyl phenethyl benzyl
or 3 (net hokypbény! Th &ympound of Chim TheheemisnNRAR®.Cl ai m 1, wherein R s
ethyl, n- prgPyI or allyl. 2 1 10. The conpound of Caim1l, wherein R2 is
hydrogen C4) al kyl

35.  The compound of Claim 1, wherein R* and R’ together with the nitrogen to
which they are attached, form a pyrrolidyl, piperidyl, piperazinyl, azepinyl,
diazepinyl,’morpholinyl, or thiomorpholinyl ring, wherein the ring is optionally
substituted with 1, 2, 3, or 4 substituents independently selected from halo, cyano,
nitro, -OR?, -SR?, (C¢.Cip)aryl, -O(Cs-Cig)aryl, hydroxy(C;-Cg)alkyl,
RPR°N(C-Cg)alkyl, halo(C;-Cg)alkyl, -NR°R®, -C(O)R?, -COOR?, and -C(O)NR®R".

36.  The compound of Claim 1, wherein R* and R® are independently hydrogen,
(C1-Cy)alkyl, hydroxy(C,-Cy)alkyl, (C3-Cg)cycloalkyl, (Cs-Cig)aryl, (C7-Cyp)aralkyl,
(Cs.Ce)heteroaryl, -(CH,-CH,-0)q-(CH,-CH;)-OR?,
-(CH;-CH,-0),-(CH,-CHz)-COOR?, -(CH,-CH,-0)q-(CHz-CH,)-NR*R®, -NR'R®,
-C(O)R®, -CO,R®, or -C(O)NRR®.

37.  The compound of Claim 1, wherein R* and R® are independently hydrogen,
methyl, ethyl, propyl, pentyl, hydroxyethyl, hydroxypropyl, ethoxyethyl,
diethoxyethyl, methylbenzyl, aminomethylbenzyl, methoxybenzyl,
methoxyphenethyl, furylmethyl, cyclopentyl, cyclohexyl, thiophenyl, -C(O)R®,
-CO4RS, or -C(O)NHR’.

38.  The compound of Claim 1, wherein R® is methyl, methoxy, or pyridyl, and
R’ is phenyl, fluorophenyl, or methoxypheny!.

W N = O L B W N~ N D WD =, NN W

—

39.  The compound of Claim 1, wherein:

2 R is hydrogen, methyl, or ethyl;



2 (C3-A)al kenyl, (C3-C4)al kynyl, phenyl, phenyl (G -C4)al kyl, or 3
(met hoxyphenyl )ethyl. 4 1 11. The conpound of Caim1l, wherein R2 is
(C3-C6)cycl oal kyl or 2 (C3-C6)cycloal kyl (C1-C4)al kyl-. 3 1 12. The
compound of Claim1, wherein R2 is cyclopropyl or cyclopropylnmethyl. 21
13. The compound of Caim1l, wherein R2 is hydrogen, nethyl, ethyl, allyl,
2 propargyl, i-propyl, n-propyl, n-butyl, i-butyl, phenyl, phenethyl, or
benzyl. 3 1 14. The conpound of Claim 1, wherein R2 is ethyl, n-propyl or
allyl. 2 1 15. The conpound of Caim1l1, wherein Zis -G -C4)al kyl,
-(C6-Go)aryl, 2 -Q(C6-Go)aryl (G -C4)akkyl, -NR4R5, F, d, Br, or I. 3 1
77 3 4 1? The conpound of Claiml1, wherein R4 is hydrogen (C-Co)al kyl,
C3-C6) cycl oal kyl, (C3-C6)cycl oal kyl (G -C4)al kyl -, (C3-C6) heterocycl e,
Go)aryk, 6 (OR'Gh@RAN|iAGperdbhaY ki 1, ef ), ped, arl opy®r
C6)heteroaryI(C| C4?al Kyl dap? 8%2 LI{I?’{ }@ Rg }ﬁf(% ,pg? - C( O NR6RY.
17. The comnmpﬁd,er«‘oemylncxclomeylmeﬁlym bt&ylh wghend (a-ca)alkyl, 2
0X

(
C6.
T
K Tt i GRS alg@@é%e@gaéus obfEndnSLBaRLY 3
(CH
e

2
5
(
(
8
h
(

- CH2- Gpg- -V\(ltBHZ 29‘}2)) 4@Gﬁmlents(16]1ﬁ>eﬁ&éﬁtlﬂ)sqleetémm@dﬂ)), epRaitroNRIRE, 5
O) RS, OOZRGSR (Cs. g(o)ary -o'?% -Cjo)aryl, hydroxy(C;-Cg)alkyl, R°R°N(C,-Cyg)alkyl,
10 halo(C;-Cg)alkyl, -NR°R®, -C(O)R?, -COOR®, and -C(O)NR'R®.
11
12 40. The compound of Claim 1, wherein Z is selected from the group consisting

13 of

NH SNH
OH N N
14 ] v H ’ H
s / AN —O(CH,)-COOH
16 '_N ’ _N ) -~ 1

4
O—(CH2)Q‘®—COOH R TNR
—N-N (CH,CH,0)q-CHoCH,OH

17 » R¢ R, ,
\N/R4 \N\’R4

18 (CH2CH20)q-CH2CH2NH2 , or (CH2CH20)q-CH2CH2-COOH

19

1 41.  The compound of Claim 1, wherein —X(Z'),-Z is selected from the group

2  consisting of:

| {w . {w {»f’ "



1 18. The conpound of Caiml1, wherein R4 is hydrogen, nethyl, ethyl,

propyl, 2 pentyl, hydroxyethyl, hydroxypropyl, ethoxyethyl, diethoxyethyl,

met hyl benzyl, 3 am nomet hyl benzyl, net hoxybenzyl, nethoxyphenethyl,

furylmethyl, cyclopropyl, 4 cyclopropylnethyl, cyclopentyl, cyclohexyl,

t hi ophenyl, -C(OR6, -CO2R6, or 5 -C(ONHR7. 6 1 19. The conmpound of Caim

1, wherein R4 is nmethyl, ethyl, cyclopropyl, 2 cyclopropylnethyl, -C(O R6,

-C02R6, or -C(ONHR7. 3 1 20. The conmpound of Claim1l, wherein R5 is

hydrogen, (G -C6)al kyl, 2 (C3-C6)cycl oal kyl, (C3-C6)cycl oal kyl (C1-C4) al kyl -

(C3_Co) heterocycle, (C6_GCo)aryl, 3 (C6_gio)aryl (G -C4)alkyl-,

(C5-C6) heteroaryl, (C5-C6)heteroaryl (Cl-C4)alkyl-, 4 -S(02)NH2, -C(O R6,

-C02R6, or -C(ONR6GR7. 5 1 21. The conpound of Claiml, wherein R5 is

hydr ogen, (Cl-C4)al kyl, 2 hydroxy(C2-C4)alkyl, (C3-C6)cycloal kyl,

(C6-Clo)aryl, (C7-Clo)aral kyl, 3 (C5_C6)heteroaryl,

-(CH2-CH2-O) g- (CH2-CH2)-CRa, 4 -(CHrCH2-O g--(CH2- CH2) - COCRt ,

-(CH2- CH2- O g- - (CH2- CH2) - NRaRb, -NR?R8, 5 -C(OR6, -C02R6, or -C(O NR7RB.

78 6 1 22. The conpound of Ci 1, wherein RS is hydrogen %@N% et hyl,
oxy

propyl, 2 pentyl, hy ye / ydr r opyh, ethoxyet et hyl ,
met hyl benzyl, 3~ ani noket Ay nzyl‘l meyhoxyHen net, hoxyp
( , or

furylnethyl cycl opentyl, 4 cyclohexy , thioj

).
-C(O NHR . 1 23. The conpound of Claim1, ekei eR5 IS rret hyI et hyl,
cyclopropyl 2 cyclopropyl met hyl, -C(O Re, COZI‘% €or -C(O)NHR? 3 1 24. -
The corrpound of aimil, whereisaN4 and R5 ken toget her w td)
nitrogen to which they ched, py Hdyl, pi id
pi perazinyl, azepi ny\ / N \ Q _<ﬁ_ﬂ_‘>_
6 F
N
g
0] X
& OO
N
; “Q ~ A N7 N\__NH
=N
—4 /?‘4% -@N@NH
8

1 42.  The compound of Claim 1, wherein R' and R* are n-propyl; R is hydrogen

[\

and n is zero.



[ |
3 di azepi nyl, norpholinyl, or thionorpholinyl ring, each optionally
substituted with 1, 4 2, 3, or 4 substituents independently selected from
hal o, cyano, nitro, -ORa, -SRa, 5 (C6_CGo)aryl, -Q(C6-Cio)aryl,
hydroxy(C -C8)al kyl, RoR N(C -C8)al kyl, 6 halo(G -Cg)alkyl, -NRbR,
-C(ORa, -COORa, and -C(ONRbR . 7 1 25. The conpound of Claim 1, wherein
R6 is (CG-C6)al kyl, (C3-C6)cycloal kyl, 2 (C3-C6)cycloalky(d -C4)al kyl -
(C3.C6) heterocycle, (C6_Cio)aryl, 3 (C6.Co0)aryl (C -C4)alkyl -,
(CS_C6) heteroaryl, or (CS_C6)heteroaryl (C-C4)-alkyl-, 4 each optionally
substituted with 1, 2, or 3 substituents @dependently selected from 5 the
group consi Sltl ng of haI 0, cyano, nitro, C8) al kyl ORa, - SRa,
(C6.Cio)aryl’, 6 -Q(C6-Cl o)aryl, hydroxy(O C8)al kyl, RbR N(C -C8) al kyl,

r(;(cj)llm(;g)uqndO?n2 a2|C:Ik)a/1[%31rn 17Ihe|ﬁ Ound&i(@%w%qgwx@?q %&%%%et er oar%? 62 Zggh

optionally §ubsion$1sturegtbfw th 1, 2, or 3 substituents independently sel ected

from 3 hal o cyano, nit (G - C8) al kyl , haI o( g - Cs) alky - COORa, and
-C(O NRbR' . 1@ @0@ d ai r pyridyl,
optionally subst ed withD>2 F CI\—<Br , cy ~ nitro, -COORa, or

-CONHRa. 3 79 1 2 8. The co d of CI a1 wher ei n: R is hydrogen,
met hyl , or et hyI €hden y”nEL@" yl, allyl,
propargyl, i -pro I py cycl opr opyl, cycl ropyl et hyl, or

n- butyl ; and6X|s 3- r|dyI sutltutedlnthe6p05| nW|ch wherein
Zis 7 (C4-Clo)heteroc e or - @' wherei p* R4 i y . ethyl,
cycl opropyl, 8 cysl opfopyl and P@—#J‘C(O)RG nR6is

het eroaryl optio 9 su ut ed with 1, 2 or 3 substltuents
i ndependent |y sel ected j.rom haI 0, cyano, n| tro O(CI C8) al kyl ,
-C(OR, -COORa, _@}j_ O) NRb %ﬂd V\/ner

WM@AGQ
%%@w %

[, IS

44,  The compound of Claim 1 that is:
1,3-Dipropyl-8-(6-ethylamino-3-pyridyl)xanthine;
1,3-Dipropyl-8-(6-(2-hydroxyethyl)amino-3-pyridyl)xanthine;
1,3-Dipropyl-8-[6-(4-acetylpiperazinyl)-3-pyridyl]xanthine;
1,3-Dipropyl-8-(6-pyrrolidinylpyrid-3-yl)xanthine;
1,3-Dipropyl-8-(6-methylamino-3-pyridyl)xanthine;
1,3-Dipropyl-8-[6-(2-hydroxypropyl)amino-3-pyridylixanthine;

00 =3 AN W AW N -

1,3-Dipropyl-8-[6-(2,2-dimethoxyethyl)amino-3-pyridyljxanthine;



11 and R are independently hydrogen, nethyl, ethyl, propyl, isopropyl, or
cyclopropyl. 12 1 29. The conpound of Claiml1, wherein R and R2 are

i ndependently hydrogen, 2 (G -C4)alkyl, (C3-C4)al kenyl, (C3-C4)alkynyl,
phenyl, or phenyl (C 1 -C4)alkyl. 3 1 30. The conpound of Claim1, wherein R

i s hydrogen, nmethyl, ethyl, allyl, 2 propargyl, i-propyl, n-propyl, n-butyl,
i-butyl or halo(Cl-C4)alkyl; and R and R2 3 are independently hydrogen,

met hyl, ethyl, allyl, propargyl, i-propyl, n-propyl, 4 cyclopropyl,

cycl opropyl nethyl, n-butyl, i-butyl, phenyl, phenethyl, or benzyl. 5 1 31.
The conmpound of Caim1l, wherein Ris hydg@ge met hyl, ethyl, 2
-CH2-CH2-CI9 -CH2- CHz- Br, or -CH2-CH2-CH2 and R and R2 are independently
3 hydrogen, “net hyl, ethyl, allyl, propargyl, i-propyl, n-propyl,

cycl opr opyllo 4 13yD fa@;ymy[l[srez-h%/(droxfertho(:@)éﬂ{ywa@]em%@}]ﬁaﬂthme and 32. The
conmpound of daim wherein_ - has the formul ] .1 33. The

corrpound oflld eh%szronmlrér[ér[N-lzcmgmyhxl@yl@nyna] RyyridylpentyingR7R8, 2 - NR4RS, F,

a, tly hyd 3 (C, -0C6)al kyl,
(¢ C5) cyci'dal R PRty ecBble WIFRRRBECD LY Y I8 o) ar el kyl 80 4
5 (C5- CB)heBeroaryI or (C5-C6)heteroaryl (Q-C4)al kyl, -S(02)NH2, -C(O RS,

-CO2R6, 6 or - R7. 7 1 31 ‘hﬁlﬁcorrpound of Claiml, wherein Zis
-NR4R5. 2 1 34> & 6pBRIHY tmy} RS wherein R4 and R5 together with

R LT
wher ei n t he3ri dg-Dgtigp8i[6FAN- hr;zotmoylmethylammo] -3-pyridyl)xanthine;

4  8-[6-(2,5-diaza-bicyclo[2.2.2]oct-2-yl)-pyridin-3-yl}-1,3-dipropyl-3,7-dihydro-

5 purine-2,6-dione;

6 1,3-Dipropyl-8-(6-(2-acetylaminoethyl)amino-3-pyridyl)xanthine;

7  1-(5-(1,3-Diethyl-2,3,6,7-tetrahydro-2,6-dioxo- 1H-purin-8-yl)pyridin-2-yl)-1-(2-

8  methoxyethyl)-3-(pyridine-4-yl)urea;

9  1,3-Dimethyl-8-(6-methylamino-3-pyridyl)xanthine;

10  1-Propargyl, 3-methyl-8-[6-[N-nicotinoylmethylamino]-3-pyridyl)xanthine;

11  1,3-Diethyl-8-[6-[N-(isoxazole-5-carbonyl)methylamino]-3-pyridyl)xanthine;

12 1,3-Dipropyl-8-[6-[N-(2-pyrazinecarbonyl)methylamino]-3-pyridyl)xanthine;

13 1,3-Dipropyl-8-[6-[N-(isoxazole-5-carbonyl)methylamino]-3-pyridyl)xanthine;

14  1-Cyclopropyl-3-propy! -8-[6-[N-nicotinoylmethylamino]-3-pyridyl)xanthine; and

15  1,3-Diethyl-8-[6-[N-nicotinoylcyclopropylmethylamino]-3-pyridyl)xanthine;

16  orapharmaceutically acceptable salt thereof.



4 substituted wth 1, 2, 3, or 4 substituents independently selected from
hal o, cyano, 5 nitro, -ORB, -SRa, (C6.C o)aryl, -Q(C6-C o)aryl,

hydroxy(Ci - C8)al kyl, 6 RoORCN(G -C8)al kyl, halo(C -Cs)al kyl, -NR bR, -C(O Ra,
-COORa, and -C(ONRbR . 7 1 36. The conpound of Claim1, wherein R4 and RS
are independently hydrogen, 2 (G -&)alkyl, hydroxy(C2-C4)al kyl,

(C3-C6) cycl oal kyl, (C6-C o)aryl, (C7-Cio)aralkyl, 3 (C5-C6)heteroaryl,
-(CH2-CH2-0O) 9 (CH2-CH2)-CRa, 4 -(CH2-CH2-0)q (CHz-CH2)- COCRa,

-(CH2- CH2- O) 9- (CH2- CH2) - NRaRb, -NR7R8, 5 -C(OR6, -C02R6, or -C(O NR7R8. 6
1 37. The conpound of Claim1l, wherein R4 ﬁnd R5 are independently hydrogen,
2 nmethyl, ethyl, propyl, pentyl, hydroxye§ hydr oxypropyl, ethoxyethyl, 3
di et hoxyet hyl , met hyl benzyl, am nonet hyl benzyl , et hoxybenzyl , 4

nmet hox henth fur +Lhikephenyl, -C(O) R6,
5 CI)ZBIQE o? -X 0 Nﬁ%mgﬁml%ﬁcgwEeaggwgﬂwgy%#&%?gﬁﬁsﬁgaﬁgrei% R6 |Cg )

met hyl, net 310x31/,,3 Iblprqwt-Bdﬁl-M ragthlyl(gertigdro-$,4phiamepyin; 1-§1) 110 ppgidyd fuanthime;

met hoxyphen d of CJaiml, . rei.n 2 R is hydrogen,
met hyl | Zelt m‘/ﬁ -Digropy 18}23 B F@"%‘:F‘)?“}“Pfgéﬁ@ﬁggﬁiar‘?‘%t hyl, ethyl,
allyl, DVODW 93!'3:-Dipr<§1’y%§bmor?h61nﬁt31 dylxuthiaer opyl , cycl opropyl met hyl ,

n- butyl I -butyl; eterocycle mhereln t he heterocycle S
optional I y éubéﬁr}'t)mﬂﬂ-’d’l-g (didimethylaminag3-pyridy)xeuthine; t uent s i ndependent |y

Scejl( . ?:go; afyl WB MRS P?aafr%a?&o ?%Rﬁ%’@’ﬁ?‘&‘% Cs) glceksyflo)lgrﬁgl o( Cl1- Cs) al kyl ,
-NROR, - C(®) Ra 3- B@E@?ﬂ 3-[6d-anfi shddRIRnzyladlno)-3-pyridyl]xanthine;

9  1,3-Dipropyl-8-(6-cyclopropylamino-3-pyridyl]xanthine;

10 1,3-Dipropyl-8-[6-[N-isonicotinoylmethylamino]-3-pyridyl)xanthine; and

11 1,3-Dipropyl-8-[6-(hexahydro-1,4-diazaepin-1-yl)-3-pyridyl]xanthine;

12 orapharmaceutically acceptable salt thereof.

—
(W8]

47. A compound of Claim 1 selected from the group consisting of:
1,3-Dicylopropylmethyl-8-[6-[N-nicotinoylmethylamino]-3-pyridyl)xanthine;
1,3-Dicylopropylmethyl-8-[6-[N-nicotinoylethylamino]-3-pyridyl)xanthine;
1,3-Diethyl-8-[6-(2-pyridylmethylamino)-3-pyridyl]xanthine;
1,3-Diethyl-8-[6-(3-pyridylmethylamino)-3-pyridyl]xanthine;
1,3-Diethyl-8-[6-(3-methoxybenzylamino)-3-pyridyl]xanthine;
1,3-Dipropyl-8-[6-[2-(2-pyridyl)-ethylamino]-3-pyridyl]xanthine;
1,3-Diethyl-8-[6-[2-(1-pyrrolidinyl)-ethylamino]-3-pyridyl]xanthine;

O 00 ~2 O W B~ W N

1,3-Dipropyl-8-[6-[N-(5-methylisoxazol-3-yl-3-carbonyl)methylamino]-3-

—
=]

pyridyl)xanthine; and

—
—

1,3-Diethyl-8-[6-(N-(6-chloronicotinoyl)methylamino)-3-pyridyl])xanthine;

—
[ (]

or a pharmaceutically acceptable salt thereof.

—
—_— D

48. A compound selected from the group consisting of:
1-Propyl-3-propargyl-8-(6-chloro-3-pyridyl)xanthine;
1,3-Dipropyl-8-(6-ethylamino-3-pyridyl)xanthine;
1,3-Dipropyl-8-(6-(2-hydroxyethyl)amino-3-pyridyl)xanthine;

wnm B W

1,3-Dipropyl-8-[6-(4-acetylpiperazinyl)-3-pyridyl]xanthine;



12 40. The conpound of Claim1l, wherein Zis selected fromthe group
consisting 13 of: ~INHI~NH OH\" N\" N-4, 14 HHH-HN- ' ~cc 15 HN N,
Il I I -Q(CH2)gO00H 11~11 /INVHJVH N 16 -NNi O (CH2)g-a000H R7 N, R4
NN Re (CH2CH20) gCH2CHZOH 17 Ra ~N-Ra ~N-R 18 (CH2CH20)q CH2CH2NH2 , or
(CH2CH20) q CH2CH2-COON 19 1 41. The conpound of Claim11, wherein -X(Z'),-Z
Is selected fromthe group 2 consisting of: NNNHNNMN ~%H N ~H3 M N
~ NNHNHNH ~NH4\--/.820 XNNNNH / NHN/ NH/ [/ N/

86

1,3-Dipropyl-8-[6-(benzylamino)-3-pyridyl]xanthine;
1,3-Dipropyl-8-[6-(1 -piperidinyl)-3 -pyridyl]xanthine;

O 00 3 &

1,3-Dipropyl-8-(6-N-pyrrolidinylpyrid-3-yl)xanthine;

10 1,3-Dipropyl-8-{6-[4-methyl(perhydro-1,4-diazaepin-1-yl)]-3 pyridyl}xanthine;
11 1,3-Dipropyl-8-(6-methylamino-3-pyridyl)xanthine;

12 1,3-Dipropyl-8-[6-(4-methoxybenzylamino)-3-pyridyl]xanthine;

13 1,3-Dipropyl-8-[6-(3-methylpiperidino)-3-pyridyl]xanthine;

14 1,3-Dipropyl-8-[6-(2-hydroxypropyl)amino-3-pyridyl]xanthine;

15  1,3-Dipropyl-8-[6-(2,2-dimethoxyethyl)amino-3-pyridyl]xanthine;

16  1,3-Dipropyl-8-[6-(1-hydroxy-2-propyl)amino-3-pyridyl}xanthine;

17 1 ,3-Dipropyl-S-(6-morpholino-3 -pyridyl)xanthine;

18  1,3-Dipropyl-8-(6-dimethylamino-3-pyridyl)xanthine;

19 1,3-Dipropyl-8-[[6-(2-hydroxyethoxy)ethylamino]-3-pyridy] xanthine;

20  1,3-Dipropyl-8-(6-piperazino-3-pyridyl)xanthine;

21  1,3-Dipropyl-8-[6-(2-hydroxy-2-phenylethyl)amino-3-pyridyl]xanthine;

22 1,3-Dipropyl-8-[6-(4-aminomethylbenzylamino)-3-pyridyl]xanthine;

23 1,3-Dipropyl-8-(6-phenylamino-3-pyridyl]xanthine;

24 1,3-Dipropyl-8-(6-cyclopropylamino-3-pyridyl]xanthine;

25  1,3-Dipropyl-8-[6-((6-pyridylmethyl)amino)-3-pyridyl]xanthine;

26  1,3-Dipropyl-8-(6-(4-methylpiperazino)-3-pyridyl)xanthine;

27  1,3-Dipropyl-8-[6-((3-pyridylmethyl)amino)-3-pyridyl]xanthine;

28  1,3-Dipropyl-8-[6-(2-methylbenzylamino)-3-pyridyl]xanthine;

29  1,3-Dipropyl-8-[6-[2-(3,4-dimethoxyphenyl)ethylamino]-3-pyridyl]xanthine;
30 1,3-Dipropyl-8-[6-[(N-propylcarbamoyl), methylamino]-3-pyridyl)xanthine;
31  1,3-Dipropyl-8-[6-(3-pentylamino)-3-pyridyl]xanthine;

32 1,3-Dipropyl-8-[6-(2,2-diphenylethylamino)-3-pyridyl]xanthine;

33  1,3-Dipropyl-8-[6-[2-((1-ethylpyrrolidin-2-yl)methylamino)]-3-pyridyl]xanthine;
34  1,3-Dipropyl-8-[6-(3-methoxybenzylamino)-3-pyridyl]xanthine;

35 1,3-Dipropyl-8-[6-[(N-phenylcarbamoyl)methylamino]-3-pyridyl)xanthine;
36 1,3-Dipropyl-8-[6-(furfurylamino)-3-pyridyl]xanthine;



- M M50M ONOO N~NHN/N ~N/ NM Nre NMe 6 F NNOI N /_\
Nom O\- H\_ NH 7 NNH N8 H/ NNONNTf-\ O / NNNHN-~// or \N 9
N 1 42. The conpound of Caiml, wherein R and RZ are n-propyl; Ris
hydrogen 2 and n is zero. 83 1 2 43. The conpound of Claim1, wherein
-X(Z')" Zis selected fromthe group 3 consisting of: N Mre, J~"JI 'p-.V
|~ ~H. 45

87
37

38  1,3-Dipropyl-8-[6-[2-(4-methoxyphenyl)ethylamino]-3-pyridyl])xanthine;
39  1,3-Dipropyl-8-[6-(2-methoxybenzylamino)-3-pyridyl]xanthine;

40  1,3-Dipropyl-8-[6-(propylamino)-3-pyridyl]xanthine;

41  1,3-Dipropyl-8-[6-(cyclopentylamino)-3-pyridyl]xanthine;

42  1,3-Dipropyl-8-[6-(cyclohexylamino)-3-pyridyl]xanthine;

43 1,3-Dipropyl-7-ethyl-8-(6-chloro-3-pyridyl)xanthine;

44  1,3-Dipropyl-7-(3-fluoropropyl-8-(6-chloro-3-pyridyl))xanthine;

45  1,3-Dipropyl-7-methyl-8-(6-chloro-3-pyridyl)xanthine;

46  1,3-Dipropyl-7(2-bromoethyl)-8-(6-chloro-3-pyridyl)xanthine;

47  1,3-Dipropyl-8-[6-((2-thiophenemethyl)amino)-3-pyridyl]xanthine;

48  1,3-Dipropyl-8-[6-[(N-(4-methoxyphenylcarbamoyl)methylamino]-3-

49  pyridyl)xanthine;

50  1,3-Dipropyl-8-[6-[N-nicotinoylmethylamino]-3-pyridyl)xanthine;

51  1,3-Dipropyl-8-[6-[(N-(4-fluorophenylcarbamoyl)methylamino]-3-pyridyl)xanthine;
52 1,3-Dipropyl-8-[6-[N-isonicotinoylmethylamino]-3-pyridyl)xanthine;

53  1,3-Dipropyl-8-[6-[N-methoxycarbonylmethylamino]-3-pyridyl)xanthine;
54  1,3-Dipropyl-8-[6-[N-phenylcarbamoyl, N-(2 phenylcarbamoyloxyethyl)amino]-3-
55  pyridyl)xanthine;

56  1,3-Dipropyl-8-{6-[4-(N-phenylcarbamoyl)]piperazino-3-pyridyl} xanthine;
57  1,3-Dipropyl-8-{6-[4-(N-isonicotinoyl)]piperazino-3-pyridyl } xanthine;

58  1-propyl-3-(4-methoxyphenyl)ethyl-8-(6-chloro-3-pyridyl)xanthine;

59  1-Propyl-3-(methoxyphenylethyl)-8-(6-piperazino-3-pyridyl)xanthine;

60 1,3-Dipropyl-8-[6-(4-pyridylamino)-3-pyridyl]xanthine;

61  1,3-Dipropyl-8-{6-[4-(N-nicotinoyl)]piperazino-3-pyridyl } xanthine;

62  1,3-Dipropyl-8-[6-(hexahydro-1,4-diazaepin-1-yl)-3-pyridyl]xanthine;

63  1,3-Diethyl-8-(6-chloro-3-pyridyl)xanthine;

64  1,3-Diethyl-8-(6-piperazino-3-pyridyl)xanthine;

65 1,3-Diethyl-8-[6-[(N-phenylcarbamoyl)methylamino]-3-pyridyl)xanthine;
66 1,3-Diethyl-8-[6-[N-nicotinoylethylamino]-3-pyridyl)xanthine;

67 1,3-Diethyl-8-(6-methylamino-3-pyridyl)xanthine;



4. The conmpound of Caiml that is: 2
- Di propyl - 8- (6-et hyl am no- 3- pyri dyl ) xant hi ne; 3
- Di propyl - 8- (6-(2- hydroxyet hyl ) am no- 3- pyri dyl ) xant hi ne; 4
- Di propyl - 8-[6-(4-acetyl pi perazinyl)-3-pyridyl]xanthine; 5
- Di propyl -8-(6-pyrrolidinyl pyrid-3-yl)xanthine; 6
- Di propyl - 8- (6-net hyl am no- 3- pyri dyl ) xant hi ne; 7
- Di propyl - 8-[ 6- (2- hydr oxypr opyl ) am no- 3- pyri dyl ] xant hi ne; 8
-Di propyl -8-[6-(2, 2-di met hoxyet hy] ) am no- 3- pyri dyl ] xanthine; 84 9 10
-Di propyl - 8-[[ 6-(2-hydroxyet hoxy) et hyl gymi no] - 3- pyri dy] xant hi ne; and 11
-Dipro %ldc 8-[ 6-[ N-ni coti noyl net hyl am nd0] - 3- pyri dyl ) xant hi ne; 12 or a
r ma ally acceptable salt thereof 13 1 45. The conpound of Claim1l
t is: 3 E ML r|dyl)xanth|ne 3
et h26I9-18 t ?I?Ehtl-h#l %ﬁ Pﬁgﬁé&lﬂbﬁ 5§(§]g%/ bﬁﬂy&ﬁhntﬁgﬁ{hl ne;
2, 5- '&ﬂ azb,3+i)1cqh¢l 8)-[@-[12 niqoaooylethbgremmnmpm @ypd)}l))(bnﬂnmh pr opyl 3, 7-di hyd
5 puri Lone;
B broplh - -G ey S 46 A AR GRS RIAS i ne: 7
5-( 1, 3- ‘Q et h—)Pk 1@ n?ethﬁtg- iﬁ@th tagniffo- le(?iiﬂflt:anthme
in

ur £ nethox et h ridine-4-yl)urea; 9
301 e CrA L B bt st oL 2 Blaet ayhypaii b 36 fropHlchar iy

- met hy 6- yl met hyl ami no] - 3- pyri dyl') xant hi ne; 11
3-Di et hy?‘{ %"g'"?lgﬂﬂsoggazol e- 5-car bonyl ) net hyl am no] - 3- pyri dyl ) xant hi ne;

1, 3-Di propyl 3Dkl Ampthy583( 6 Naritzangy ey yhinglglridylantine;
pyri dyl xanthlne

3-Di propy? - 8 E*éllml?nfe@%a\f@wbi*?iﬁ%lrrb‘%ﬂwpylﬁ@ff}?w%ﬁh%Blfnfb/l)xwmnay| ) xant hi ne;
8 [1 q[lﬁll- g?{:gltol noyfﬁi&l- gd rg%ﬁlxlaﬂl%q%fﬂlgw a)?glﬁr%eﬁl ne; and 15

1, 3- Di et hy?8 8- ll@l@MOpylmmwhathL(émﬂwamempymmng]xaﬁﬂlmel;i dyl ) xant hi ne;
16 or a ph% m?%%le&al ;3)(6 ?f%?lp éy me&xyisa?rll;[lo)tﬁgytr?d%'fl]'xm%gine;

80  1,3-Diethyl-8-[6-(3-pyridylmethylamino)-3-pyridyl]xanthine;
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81  1,3-Diethyl-8-[6-(3-methoxybenzylamino)-3-pyridyl]xanthine;

82  1,3-Dipropyl-8-[6-[2-(3-pyridyl)-ethylamino]-3-pyridyl]xanthine;

83  1,3-Diethyl-8-[6-[2-(3-pyridyl)-ethylamino]-3-pyridyl]xanthine;

84  1,3-Dipropyl-8-[6-[2-(2-pyridyl)-ethylamino]-3-pyridyl]xanthine;

85  1,3-Diethyl-8-[6-[2-(2-pyridyl)-ethylamino]-3-pyridyl]xanthine;

86  1,3-Diethyl-8-(6-N-pyrrolidinylpyrid-3-yl)xanthine;

87  1,3-Diethyl-8-[6-[2-(1-pyrrolidinyl)-ethylamino]-3-pyridyl]xanthine;
88  1,3-Dipropyl-8-(6-(2-methoxyethyl)amino-3-pyridyl)xanthine;

89  1,3-Dipropyl-8-(6-(2-(acetylamino)ethyl)amino-3-pyridyl)xanthine;
90  1,3-Diethyl-8-(6-bromo-3-pyridyl)xanthine;

91 1,3-Dipropyl-8-{6-[4-(2-pyridyl)-piperazino]-3-pyridyl }xanthine;

92  1,3-Diethyl-8-{6-[4-(2-pyridyl)-piperazino]-3-pyridyl}xanthine;

93  1,3-Diethyl-8-[6-(trans-2,5-dimethylpiperazino)-3-pyridyl]xanthine;
94  1,3-Dipropyl-8-{6-[4-(2-pyrimidinyl)-piperazino]-3-pyridyl} xanthine;
95  1,3-Diethyl-8-{6-[4-(2-pyrimidinyl)-piperazino]-3-pyridyl }xanthine;
96 1,3-Diethyl-8-(6-(2-methoxyethyl)amino-3-pyridyl)xanthine;

97  1-Propargyl-3-methyl-8-(6-Bromo-3-pyridyl)xanthine;

98  1,3-Diethyl-8-[6-[N-nicotinoyl, N-(2-methoxyethyl)amino]-3-pyridyl)xanthine;



46. A conpound of Claim1l selected fromthe group consisting of: 3
propyl - 8-{6-[ 4- met hyl (per hydro-1, 4-di azepi n-1-yl)]-3 pyridyl} xant hi ne;
D propyl -8-[6-(1 -hydroxy-2-propyl)am no-3-pyridyl]xanthine; 5
propyl - 8- (6-nor pho |ino-3-pyridyl)xanthine; 6

propyl - 8- (6-di net hyl am no- 3- pyri dyl ) xant hi ne; 7

propyl - 8- (6- pi per azi no- 3- pyri dyl ) xant hi ne; 8
p
p

ropyl - 8-[ 6- (4- am nonet hyl benzyl am no) - 3-pyridyl] xanthine; 9

ropyl - 8- (6-cycl opropyl am no- 3- pyri dyl | xant hi ne; 10
propyl -8-[6-[ N-i soni coti noyl net hyl &3 noj - 3- pyri dyl ) xant hine; and 11
-Di propyl - 8-[ 6- (hexahydro-1, 4-di azaepi - 1-yl ) -3-pyridyl ] xanthine; 12 or
harmacettical ly acceptable salt thereof. 13 1 47. A conpound of Claim1l

,el3 (E);[ gSI Lg@?pgwwg Iﬁftﬂ§ ﬂémfﬁgrg?{h%%th )y %W”ﬁ%’lﬁ‘cﬁ“h&‘e pyridyl)xant hine; 3
g cyllt)br ob,9+Dmﬁlb{y8-{8-[NEisc[ﬂibam:noyit Nd@yhﬁhdrgybﬂmtyi)m]no%myrldgma)nx}mr& hi ne; 4
b ot hyitt. [ BOet Sty yaeéﬁt%ﬁ‘aé% Gofe i Thed-g 1o

ot h 8 3-pyridyl]xanthine; 7
et Xb3 h@m(»%%ém}ﬁ @?ﬁdﬂ _Q’Pﬁiﬁam nE]y I3 %yh(dyl];(anthl ne, 8

-Di

-Di 6

-Di et h)1048 !g 1m€{*m’1'r8y&rbwlil1d13nwr Branghingsi no] - 3- pyri dyl ] xant hi ne; 9

(Ei)l Io; gﬁﬁ% ! ﬁ%%%l H{y? nz%t hg&ylgr%n%;? ynd))ﬂxanthmer bonyl ) net hyl am no] - 3- 10
Dl et hyibé 8- [ 8- mlwre(r@ixshﬂeqmm@tmwn@emmam%mzwrxﬂsamxﬁﬂﬁﬂdl dyl]xant hine; 12

a phar maceut ically acceptahle salt thereo 48. A conpound sel ect ed
m t he dPbuplSdhigrapyl- ﬁdGI[N—mcogmgyl N-(2-methoxyethyl)amino]-3-pyridyl)xanthine;
op

OB 0 LR S I N2 Ui
-Di progy9- 8pfrﬁ}yﬁ)2aﬂrthd1epxyet hyl ) am no- 3- pyr| dyl ) xant hine; 5
-Dipr oq){b & Proparg_y?- ?}ngtlhgi-g)-%-?ﬁ-inrilégti?naﬁh la%n(lf(f B&%y%xanthme

111 1,3-Dipropyl-8-(2,6-dichloro-3-pyridyl)xanthine;

112 1,3-Dipropyl-8-(2,6-dimethylamino-3-pyridyl)xanthine;

113 1,3-Dipropyl -8-(2,6-di(2-methoxyethyl)-3-pyridyl)xanthine;

114 1,3-Dipropyl-8-[2, 6-di[N-nicotinoylmethylamino}-3-pyridyl)xanthine;
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115 1,3-Dipropyl-8-[2, 6-di[N-nicotinoyl-N-methoxyethylamino]-3-pyridyl)xanthine;
116  1,3-Diethyl-8-[6-[N-(2-pyrazinecarbonyl)methylamino]-3-pyridyl)xanthine;

117 1,3-Diethyl-8-[6-[N-(isoxazole-5-carbonyl)methylamino]-3-pyridyl)xanthine;

118  1,3-Dipropyl-8-[6-[N-(2-pyrazinecarbonyl)methylamino]-3-pyridyl)xanthine;

119 1,3-Dipropyl-8-[6-[N-(isoxazole-5-carbonyl)methylamino]-3-pyridyl)xanthine;

120 1,3-Dipropyl-8-[6-[N-(5-methylisoxazol-3-yl-3-carbonyl)methylamino]-3-

121 pyridyl)xanthine;

122 1,3-Dipropyl-8-{6-[N-(2-chloro-6-methoxypyridinyl-4-carbonyl), N-methylamino]-
123 3-pyridyl)xanthine;

124 1,3-Dipropyl-8-[6-[N-(Isonicotinoyl N-oxide), N-methylamino]-3-pyridyl)xanthine;
125  1-propyl-3-(4-methoxyphenyl)ethyl-8-(6-methylamino-3-pyridyl)xanthine;

126  1,3-Diethyl-8-[6-[N-(Isonicotinoyl N-oxide), N-methylamino]-3-pyridyl)xanthine;
127 1,3-Diallyl-8-(6-chloro-3-pyridyl)xanthine;

128  1-propyl-3-(4-methoxyphenyl)ethyl-8-[6-(N-nicotinoylmethylamino)-3-

129  pyridyl]xanthine;



86 6 7 1,3-Di propyl-8-[6-(benzyl am no)-3-pyridyl]xanthine; 8
1, 3-Di propyl 8-[6-(1-piperidinyl)-3-pyridyl]xanthine;, 9
1, 3-Di propyl - 8- (6- N pyrrolidinyl pyrid-3-yl)xanthine; 10
1, 3- Di propyl - 8-{6-[ 4- net hyl (per hydro- 1, 4-di azaepin-1-yl)]-3
pyridyl }xanthine; 11 1, 3-Di propyl -8-(6-net hyl am no- 3-pyridyl ) xant hi ne; 12
1, 3-Di propyl - 8-[ 6- (4- net hoxybenzyl am no) - 3- pyri dyl ] xant hi ne; 13
1, 3- Di propyl - 8 [ 6- (3- et hyl pi peri di no) - 3-pyridyl ] xant hine; 14
1, 3-Di propyl - 8-[ 6-(2- hydroxypropyl ) am no- 3-pyridyl ] xant hine; 15
1, 3-Di pr opyI 8-[6-(2, 2-di net hoxyet hyl )amgﬂ) -3-pyridyl ] xanthine; 16
1,3-Dipro 8-[6-(1- hydroxy- 2- propyl ) am™o- 3- pyri dyl ] xant hi ne; 17
1,3-D pro% 8- (6- nor phol i no- 3- pyri dyl ) xant hi ne; 18
1, 3-Di propyl - 8t Fﬁ) Sil- 4- méltlﬁ)'i&ﬂ%hﬁ)&}(ﬂ%i}@ N@Elﬂb%ﬁlcoﬁgy imethylammo) -3-
1, 3- Di propyl - 8- hydr oxyet hoxy) et hyl am no] - yr| y]l xanthine; 20
1,3-Dipro B{Z @ﬂ@yﬂxmhlazl no- 3- pyri dyl ) xant hi ne;
1, 3-Dipr 8: nvil £ dyI ] xant hi ne; 22
T 3D brobid - sbp AR AR R ER Rehnl P@r@vﬁﬁ Biant nine: 23
1, 3- Di propa4 - 8t,6 &tiaNyEBY 6N @ThibrénicdtEhol Dmathb Aimigs)- 32}4yr1dyl]xanth1ne
1, 3-Di propyl - 8-é6ccloro | am no- 3- pyri dy xanthlne
1, 3- Di pr oﬁ%ﬁ gl @Hremdbg-r[mét[ﬁétrﬁvmmﬁ%w@ lpwllregrhqlﬁlamoarﬁne 26
1,3-Dipro : EhLEY! pi perazino) - 3-pyridyl) xant hi ne; 27
1, 3-Dipr o% SP)%rgny]? %/‘?l dyl nmet hyl ) am no) - 3- pyri dyl ] xant hi ne; 28
1, 3-Di prop¥7 - 81 Bﬁhc(tRylm[tMLMrwgyLSameﬂq))béthlﬁeh)diﬁhidrmb]-Btfpynaﬁ]xanthme
1, 3-Dipr 4-di net h phen m no xant hi ne;
30 1, 3-Di gﬁ)pyl 581“%-@1 %ﬁ@@F%@HYE atv %13 ?‘ﬁa%/h@{aéﬂ‘?‘l]b’]@@%@?‘?‘&}'}“ﬁxant hi ne;
31 1, 3- D pspY |- §relordpFi-PeityY-8 38 ylanmy 3-ghldysRaftiihee; 32
1, 3-Di propyl - Cg’c g(%§dl pﬂ{gnyﬁet hylyam no) - S]ﬁ. dyl | xant hi ne; 33
1, 3-Di prop40 - 81-[CB'CI02F0(p§'113$tdwl §3(6mﬂtln)damm2-3ypy)rrdyl)ha}qthmv,no)] 3- pyri dyl ] xant hi
ne, 34 1 [ALXO) m n ridyl]xant hine; 35
1, 3-Dipr oﬂ)ill '[ng)l%g'k RF%L\@R{WXQ&'EQ g?\?fpé'ﬁﬁggﬁ%’fa‘"g'}lﬁ?rl dyl ) xant hi ne;

142 1-Cyclopropyl-3-propyl-8-(6- (2-methoxyethyl)ammo- -pyridyl)xanthine;

143 1-Cyclopropyl-3-propyl -8-[6-[N-nicotinoylmethylamino]-3-pyridyl)xanthine;

144 1,3-Diethyl-8-[6-(N-(6-chloronicotinoyl)methylamino)-3-pyridyl]xanthine;

y y pyrdy

145  1,3-Dipropyl -8-(2-chloro-6-methoxyethylamino-4-pyridyl)xanthine;

146  1,3-Dipropyl -8-(2-chloro-6-methylamino-4-pyridyl)xanthine;

147  1,3-Dipropyl-8-[2-[N-nicotinoyl, N-(2-methoxyethyl)amino]-6-chloro-4-

148  pyridyl)xanthine;

149 1,3-Dipropyl-8-[2-[N-nicotinoyl, N-methylamino]-6-chloro-4-pyridyl)xanthine;

150  1-Cyclopropyl-3-propyl-8-[6-[N-(6-chloronicotinoyl)methylamino]-3-

151  pyridyl)xanthine;

152  1-Ethyl-3-cyclopropyl-8-(6-methylamino-3-pyridyl)xanthine;

153 1-Ethyl-3-cyclopropyl-8-(6-(2-methoxyethyl)amino-3-pyridyl)xanthine;

154  1,3-Diethyl-8-[6-hydrazino-3-pyridyl]xanthine;

155  1,3-Diethyl-8-[6-(cyclopropylamino)-3-pyridyl]xanthine;

156  1,3-Diethyl-8-[6-((cyclopropylmethyl)amino)-3-pyridyl]xanthine;

157  1,3-Diethyl-8-[6-(ethylamino)-3-pyridyl]xanthine;

158 1 ,3-Diethyl-8-[6-[N-nicotinoyl-N-(cyclopropylmethyl)amino]-3-pyridyl)xanthine;
159 and

160



36 1, 3-Di propyl -8-[6-(furfuryl am no) - 3- pyri dyl ] xant hi ne;

91
161

162  1-Cyclopropylmethyl-3-ethyl-8-[6-[N-(6-chloronicotinoyl)methylamino]-3-
163 pyridyl)xanthine;

164  or a pharmaceutical acceptable salt thereof, optionally in the form of a single
165  stereoisomer or mixture of stereoisomers thereof.

166

1 49. A pharmaceutical composition comprising:

2 (a) a therapeutically effective amount of a compound of Claim 1; and

3 (b) apharmaceutically acceptable excipient.

4

1 50. A pharmaceutical composition comprising:

2 (a)  atherapeutically effective amount of a compound of Claim 48; and

3 (b) apharmaceutically acceptable excipient.

4

1 51.  Useof a compound of Claim 1 in the manufacture of a medicament for

2 preventing or treating a pathological condition or symptom in a mammal, wherein
3 the activity of adenosine Ap receptors is implicated and antagonism of its action is
4  desired.

5

1 52.  Useofacompound of Claim 1 in the manufacture of a medicament for

2 treating asthma, allergies, allergic diseases or an autoimmune disease

3

1 53. Useofacompound of Claim 1 in the manufacture of a medicament for

2 treating diarrheal diseases, insulin resistance, diabetes, cancer, ischemia/reperfusion
3 injuries, diabetic retinopathy or hyperbaric oxygen-induced retinopathy.

4

54.  Use of a compound of Claim 48 in the manufacture of a medicament for
preventing or treating a pathological condition or symptom in a mammal, wherein
the activity of adenosine A, receptors is implicated and antagonism of its action is

desired.
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