SUBSTITUTED 8-16-AMINO-3-PYRIDYLPCANTHINES RELATED
APPLICATION DATA [0001]The present application claims the priority
benefits of U.S. Provisional Application No. 60/805,030, filed 16 June 2006,
and U.S. Provisional Application No. 60/805,564, filed 22 June 2006, which
are expressly irdRSAEted i §-He/eiN Q& RYEIDY IESNNINSFIELD
[0002]The present invention relates to substituted

8-16-amino-?§ ri(iet(gtanthines and pharmaceutical compositions that are
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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
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adenosine acting as a local modulator of adenosine receptors in the brain
and&s®er organs at therapeutically useful doses. Adenosine activates four
subtypes of G protein-coupled adenosine receptors (ARs), At/A2A/A2B/A3.
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[0003] The alkylxanthine theophylline (below), a weak non-selective adenosine
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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 other classes, e.g,, selective [,-adrenergic agonists,
corticosteroids, and recently leukotriene antagonists. These compounds also have
limitations. Thus, the development of a theophylline-like drug with reduced side effects
is still desirable.

[0004] 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 organs at therapeutically useful doses. Adenosine activates four

subtypes of G protein-coupled adenosine receptors (ARs), Aj/Axa/Azp/As. Enprofylline



(below) is another example of a xanthine that has been reported to block A2B
adenosine receptors and is used 0 HNH O N N (CH2)2CHa3 to treat asthma. It
has also been shown by Lalloue et al (U.S. Patent No. 6,060,481) that
selective adenosine A2B antagonists are useful for improving insulin
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with_a pharmaceutically acceptable excipient. .
270,2387-2394). Adenosine acting through A,z 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.)
[0006] Recently Linden et al (U.S. Patent No. 6,545,002) have described a new
group of compounds and pharmaceutical compositions that are selective antagonists of

A,p adenosine receptors (ARs).



[0010]Additionally, the invention provides a therapeutic method for treating a
pathological condition or symptom in a mammal, such as a human, wherein
the activity, e.g., over-activity, of adenosine A2B receptors is implicated in

one or more symptoms of the pathology and antagonism (i.e., blocking) is
desired to ameliorate such symptoms. Thus, the present invention provides a
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activity. [0015]In an aspect of the invention, there is provided a compound
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ischemia/reperfusion injuries, heart attack, inhibition of angiogenesis in neoplastic
tissues, and inhibition of angiogenesis in diabetic retinopathy or hyperbaric oxygen-
induced retinopathy.

[0011] The invention provides a novel compound of the present invention for use in
medical therapy.

[0012] The invention also provides the use of a novel compound of the present
invention for the manufacture of a medicament for the treatment of a pathological
condition or symptom in a mammal, which is associated with deleterious A,p receptor

activation or activity.
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[0013] The invention also includes a method comprising contacting a compound of
the present invention, optionally having a radioactive isotope (radionuclide), such as, for
example, tritium, radioactive iodine (e.g., ] for binding assays or 1 for Spectral
Imaging) and the like, with target A5 adenosine receptor sites comprising said receptors,
in vivo or in vitro, so as to bind to said receptors. Cell membranes comprising bound A,p
adenosine receptor sites can be used to measure the selectivity of test compounds for
adenosine receptor subtypes or can be used as a tool to identify potential therapeutic
agents for the treatment of diseases or conditions associated with Ajg-receptor
mediation, by contacting said agents with said radioligands and receptors, and measuring

the extent of displacement of the radioligand and/or binding of the agent.

BEST MODES FOR CARRYING OUT THE INVENTION

[0014] Applicants have discovered that the substituted 8-[6-amino-3-
pyridyl]xanthines shown below can be useful for the treatment diseases or conditions
associated with deleterious Ajp receptor activation or activity.

[0015] In an aspect of the invention, there is provided a compound selected from:
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or a stereoisomer or pharmaceutically acceptable salt thereof.
[0016] In another aspect of the invention, there is provided a pharmaceutical
composition comprising: (a) a therapeutically effective amount of a compound described

above; and (b) a pharmaceutically acceptable excipient.
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[0017] In another aspect of the invention, there is provided a therapeutic method for
preventing or treating a pathological condition or symptom in a mammal, wherein the
activity of adenosine A,p receptors is implicated and antagonism of its action is desired
comprising administering to the mammal a therapeutically effective amount of a
compound of the present invention.

[0018] In another aspect of the invention, there is provided a method of treating a
disease comprising administering a therapeutically effective amount of at least one
compound of the present invention or a stereoisomer or pharmaceutically acceptable salt
thereof, wherein the disease is selected from asthma, allergies, allergic diseases (e.g.,
allergic rhinitis and sinusitis), autoimmune diseases (e.g., lupus), diarrheal diseases,
insulin resistance, diabetes, prevention of mast cell degranulation associated with
ischemia/reperfusion injuries, heart attack, inhibition of angiogenesis in neoplastic
tissues, and inhibition of angiogenesis in diabetic retinopathy or hyperbaric oxygen-
induced retinopathy.

[0019] In another aspect of the invention, there is provided the compound of the
present invention for use in medical therapy.

[0020] In another aspect, there is provided a use of a compound of the invention, for
the manufacture of a medicament useful for the treatment of a disease in a mammal.
[0021] It is understood that any aspect or feature of the present invention whether
characterized as preferred or not characterized as preferred may be combined with any
other aspect or feature of the invention, whether such other feature is characterized as
preferred or not characterized as preferred.

[0022] As is recognized by one of ordinary skill in the art, the imidazole ring of the
compounds of the present invention may exist in tautomeric forms or as tautomers, and
thus are also included within the scope of the invention. The tautomeric isomers are

represented as the structures (Ia) and (Ib):
(0] R o)

R1\N N/ R1\N N
A )7 A )X
7N S
R2 B2 R
(1a) (Ib)

wherein R, Rl, Rz, X, and Z are as defined herein.
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stereoisomer or pharmaceutically acceptable salt thereof. [0016]In another
aspect of the invention, there is provided a pharmaceutical composition
comprising: (a) a therapeutically effective amount of a compound described

abt¥234nd By aaphagroricéutiolly aecepraondxonisamnple, it is understood for the
purposes of the present application that its corresponding tautomer is also intended.
[0024] The terms “include”, “for example”, “such as”, and the like are used
illustratively and are not intended to limit the present invention.
[0025] 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.
[0026] 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 encompasses any racemic, optically-active, polymorphic, or
stereoisomeric form, or mixtures thereof, of a compound of the invention, which possess
the useful properties described herein; it being well known in the art how to prepare
optically active forms (for example, by resolution of the racemic form by
recrystallization techniques, by synthesis from optically-active starting materials, by
chiral synthesis, or by chromatographic separation using a chiral stationary phase) and
how to determine therapeutic activity using the standard tests described herein or using
other similar tests which are well known in the art.
[0027] Mammal and patient covers warm blooded mammals that are typically under
medical care (e.g., humans and domesticated animals). Examples of mammals include
(a) feline, canine, equine, bovine, and human and (b) human.
[0028] “Treating” or “treatment” covers the treatment of a disease-state in a
mammal, and includes: (a) preventing the disease-state from occurring in a mammal, in
particular, when such mammal is predisposed to the disease-state but has not yet been
diagnosed as having it; (b) inhibiting the disease-state, e.g., arresting it development; (c)
relieving the disease-state, e.g., causing regression of the disease state until a desired
endpoint is reached; and/or (d) eliminating the disease-state, e.g., causing cessation of
the disease state and/or its effects. Treating also includes the amelioration of a symptom
of a disease (e.g., lessen the pain or discomfort), wherein such amelioration may or may
not be directly affecting the disease (e.g., cause, transmission, expression, etc.).
[0029] "Pharmaceutically acceptable salts" refer to derivatives of the disclosed

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

10



[0017]In another aspect of the invention, there is provided a therapeutic
method for preventing or treating a pathological condition or symptom in a
mammal, wherein the activity of adenosine A2B receptors is implicated and
antagonism of its action is desired comprising administering to the mammal a
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ordinagl skill in the ar& the imidazole ring of the compounds of the present
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invention may exist Iin tautomeric forms or as tautomers, and thus are also

incl0Rd witAihethehaswopeudicthls invenptidrie Talistaeftohrepceisomarseatien can be

reg%ﬁ%ﬁ%haﬁéﬁle &U%&%ﬁs&ﬁ)pﬁﬂfﬂd('@at Qor&lﬁﬁgb() basic or acidic moiety by
conventional chemical methods. Generally, such salts can be prepared by reacting the
free acid or base forms of these compounds with a stoichiometric amount of the
appropriate base or acid in water or in an organic solvent, or in a mixture of the two;
generally, non-aqueous media like ether, ethyl acetate, ethanol, isopropanol, or
acetonitrile are preferred.  Lists of suitable salts are found in Remington's
Pharmaceutical Sciences, 18th ed., Mack Publishing Company, Easton, PA, 1990, p
1445, the disclosure of which is hereby incorporated by reference.
[0031] "Therapeutically effective amount" includes an amount of a compound of the
present invention that is effective when administered alone or in combination to treat an
indication listed herein. "Therapeutically effective amount" also includes an amount of
the combination of compounds claimed that is effective to treat the desired indication.
The combination of compounds is preferably a synergistic combination. Synergy, as
described, for example, by Chou and Talalay, Adv. Enzyme Regul. 1984, 22:27-55,
occurs when the effect of the compounds when administered in combination is greater

than the additive effect of the compounds when administered alone as a single agent. In
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wherein R, RI, R2, X, and Z are as defined herein. [0023]By naming or
referring to one compound, for example, it is understood for the purposes of
the present application that its corresponding tautomer is also intended.
[0024]The terms "include”, "for example”, "such as", and the like are used
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ani®id) . ExEhRSRERIUAS AN RAPTRRABIHE EURIA dlafiPrePeptirfebyiimesthods
andebuimadniarm (¥ hunmans[0028] T realinghan. "SEatyoernt IcoMesBiheA diamino-
tre nt of.a disease-state,in a m , and includes: (a) preventing the,
el R L A T R o oA S s SRS g
is pre@i@pg@ed@mﬂwe_@is@s@osmlb Bowhad h@ﬁy:&t@@m@iég riosed asyﬂa_amg)y
it; (ohRRIRIURY e, JISERASQIRIG: fydroRdESIGTAGYeIRBMRNtHC)EIGHIRG A.
the disease-state, e.g., causing regression of the disease state until a desired
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parent compound is modified by making acid or base salts thereof.
ExEffpiea p‘ﬁ%&eﬁtiww%étéﬁdﬁ?éts% ifILiGBloBdE AP dirpreaceds
miRgkak @ ey ganigrigid)salts of basic residues such as amines; alkali or
organic salts of acidic residues such as carboxylic acids; and the like. The
pharmaceutically acceptable salts include the conventional non-toxic salts or
the quaternary ammonium salts of the parent compound formed, for example,
from non-toxic inorganic or organic acids. For example, such conventional
non-toxic salts include, but are not limited to, those derived from inorganic
and organic acids selected from 1, 2-ethanedisulfonic, 2-acetoxybenzoic,
2-hydroxyethanesulfonic, acetic, ascorbic, benzenesulfonic, benzoic,
bicarbonic, carbonic, citric, edetic, ethane disulfonic, ethane sulfonic, fumaric,
glucoheptonic, gluconic, glutamic, glycolic, glycollyarsanilic, hexylresorcinic,
hydrabamic, hydrobromic, hydrochloric, hydroiodide, hydroxymaleic,
hydroxynaphthoic, isethionic, lactic, lactobionic, lauryl sulfonic, maleic, malic,
mandelic, methanesulfonic, napsylic, nitric, oxalic, pamoic, pantothenic,
phenylacetic, phosphoric, polygalacturonic, propionic, salicyclic, stearic,
subacetic, succinic, sulfamic, sulfanilic, sulfuric, tannic, tartaric, and
toluenesulfonic. 12



[0030]The pharmaceutically acceptable salts of the present invention can be
synthesized from the parent compound that contains a basic or acidic moiety
by conventional chemical methods. Generally, such salts can be prepared by
reacting the free acid or base forms of these compounds with a stoichiometric
and80¥tlof thREASpIPNatE IBEREEDr acid in water or in an organic solvent, or in
a mixture-Qf the twg-generally-qon-aqueous media like ether, ethyl acetate,
etm%pmg nitfil€' arepreferred. Lists of suitable salts are
found in Remington's Pharm&oeutlcal Sciences, 18th ed, Macg Publishing

Company, Easton, PA, 1990, p 1445, the d|sxoflrolswureRbItI (eby
incorporated by reference. [003>1]"Therape iticaly, efgeétll, ‘ ' irl1cludes
an & wh a cayppund Bfthe prasent invention that s effectlve when

admyjpisy ;rlone-orm'cogabl iQn, te-treat an indication ligted herein.
"Therapeutically J'&héctive amount” also includes an amount of the
combiné&tion of compounds claifiled that is effective to treat the desired

indication. The c mgtlon of compoundssis preferay a}synerglstlc
combination. S)lfn es riged, fof'Example, by Chol allay, Adv.

Enzyme Regul. occur35wiae<lo the gf
when adm|n|sterednh comblnatlon is greater than theRaddltlve effect of the
compounds when administered alone as a single agent. In general a
synergistic effect is most.abearly demonstrated at sub-optimal concentrations
of the compounds. Sy é can be in terms of lower cytotoxicity, increased
effect, or some other henéficial effect of the combination compared with the

individual compone S. [§)032]Spe0|f|c anaiSpreferrqd alues listed for radicals,
substituents, an& ustra |oﬂ onIy %u@e other
Rer Isand

defined values o valu |th|n defined ran
substituents. SYNTHESIS [0033]The compounds of tkfe prgsent invention
can be prepared by the thethods described in U52005/0065341, the contents
of which are incorporated herein by reference. [0034]The compounds of the
present invention can also be preparegl by the methods described in P. J.

Scammells, et al., | M dkghem 37, F}Z? 198;4)R
diamino1l,3- dlsubshttrted—uracrhs gyla gzchlgronicotinoyl chloride in

pyridine at 5C to pPWfﬁI@?ﬁéyrc‘do"r%poqus of Formula (5a). The resulting
amide (5a) is cychigarty/ réflipging in an aqueous sodium hydroxide solution
to pyosige themqmmuﬁgiaﬁb@x@mommse%eayheéﬂoﬂfms prepared by

refluxing 6- h[)gg&% %cotlnlc iﬁ% s 3 c@lor ﬂ)‘é}%mg DMF as the catalyst

as shown in on Sche ompo ¢an be alkylated with
alkyl bromid& GrABIBX to provide EempporAdsdobsun et poprgslA
or Al react with substituted amine,at 150- 160C in a pressure tube to give
compounds of Formula B or B1. Compounds of Formula B1 where R4 is
hydroden caftfeact with acyPefilBHBe§@HIrd compounds where R4 is

-C(0)R6(C). dBG3GRFACTION- §@5@M@é{hyl)phenyl]ethyl amino]-5N-N-

ethylcarbamoyl adenosine

CPX 8-cyclopentyl-1,3-dipropylxanthine
DMEM Dulbecco modified eagle medium
DMF N,N-dimethylformamide

DMSO dimethylsulfoxide

13



K2 CO DMF Rl or RBr 0 RR50 R lyaHN, IeRS,14 N NN \ R5 d-19:
150-160C(1)--.NNNle i 2i 2 A'121.B1 R3.1L,N19)_0_--R3 NN DMF/CH2C12,
pyridine O N IC where R5 is hydrogen [0037]The following abbreviations have
been used herein:

EDTA ethylenediaminetetraacetate

HEK cells human embryonic kidney cells

K; equilibrium inhibition constant

NECA 5'-(N-ethylcarbamoyl)adenosine

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
[0038] The compounds of the present invention can be formulated as pharmaceutical
compositions and administered to a mammalian host, such as a human patient in a
variety of forms adapted to the chosen route of administration, e.g., orally or
parenterally, by intravenous, intramuscular, topical, inhalation or subcutaneous routes.
Exemplary pharmaceutical compositions are disclosed in "Remington: The Science and
Practice of Pharmacy”, A. Gennaro, ed., 20th edition, Lippincott, Williams & Wilkins,
Philadelphia, PA.
[0039] Thus, the present compounds may be systemically administered, e.g., orally,
in combination with a pharmaceutically acceptable excipient such as an inert diluent or
an assimilable edible carrier. They may be enclosed in hard or soft shell gelatin
capsules, may be compressed into tablets or 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 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 such that
an effective dosage level will be obtained.
[0040] The tablets, troches, pills, capsules, and the like may also contain the
following: binders such as gum tragacanth, acacia, corn starch or 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

14



125125[125- -6_ (4-aminobenzyl)-adenosine
1251-ABOPX125I-3-(4-amino-3-iodobenzy1)-8-oxyacetate-1-propyl- xanthine
ARadenosine receptor CGS
216802-14-1(2-carboxyethyl)phenyllethyl-aminol-SN-N- ethylcarbamoyl
aderrdisins ICPXS ieyeliong el osq @-aiprepyisan th ity IVEABN IBsbor mepaifieunt,

eag|e JPQFHATLLRMFN Medingtiyliarmanicde JaMe Odimatiydsulfeyiiee form is a

EDTAethylenediaminetetraacetate FMK cellshuman embryonic kidney cells
K, &aRibsridnTHBRIBA-dB RSP NE RN S APRAA SR dultidinyier. such
R-RIAR-dNE-phesy lisappopydadenesiiye ol EAtieily lahain@aterials may be present as

coatings or to otherwise modify the physical form of the solid unit dosage form. For
instance, tablets, pills or capsules may be coated with gelatin, wax, shellac or sugar and
the like. A syrup or elixir may contain the active compound, sucrose or fructose as a
sweetening agent, methyl and propylparabens as preservatives, a dye and flavoring such
as cherry or orange flavor. Of course, any material used in preparing any unit dosage
form should be pharmaceutically acceptable and substantially non-toxic in the amounts
employed. In addition, the active compound may be incorporated into sustained-release
preparations and devices.

[0041] The active compound may also be administered intravenously or
intraperitoneally by infusion or injection. Solutions of the active compound or its salts
can be prepared in water, optionally mixed with a nontoxic surfactant. Dispersions can
also be prepared in glycerol, liquid polyethylene glycols, triacetin, and mixtures thereof
and in oils. Under ordinary conditions of storage and use, these preparations contain a
preservative to prevent the growth of microorganisms.

[0042] The pharmaceutical dosage forms suitable for injection or infusion can
include sterile 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 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 example, parabens, chlorobutanol, phenol, sorbic acid,

thimerosal, and the like. In many cases, it will be preferable to include isotonic agents,
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TLCThin layer chromatography ZM
241385442-17-amino-2-1fury1111,2,41triazolo12,3- a
11,3,51triazin-5-ylaminoethyhphenol [0038]The compounds of the present
invention can be formulated as pharmaceutical compositions and
adairistareld.tey gamabh fratian fedstnscldarids a Poagepatienpiiva ofathepjegtable
formmpoaniad dnthe 6RRsEN 2[9('7{1?33; ﬁﬁgrﬂﬂa'%r%pgmﬁ[ﬂm%ﬁy%pﬁgents delaying

parenterally, by intravenous, intramuscular, topical, inhalation or
suBEIRENEBLLTSTHBY! &= RBHRSIAR PrARHFaEE ARLEEkMhositions are disclosed

in [M]ngtcmerﬁh@ﬁetelﬂee@m@bﬁraﬁpemﬁdﬂh@rmaﬁyqrﬁm@emrwrﬁ/,eesdmpound
20th ﬁldltlon ngplngl% |a5nsr§ \r/lval klnSlVPnfEIIW el?a Igfl pr &90 tglr n feahents
presen? coqmpoun may be sfg)ter%lcaﬁly administered, e.g., oral 5
comvimatiti \eltpve, mmmtf@anwet@epféhre@tdlmennsubh the aasqr@rtsterﬂe
d”%%@[s%@ﬁ?é%ﬂ%tﬁqf bie %Hf@rm}é%%l@%l%ﬁ@@f?é%ﬂe‘t@% IR of

shell gelatin capsules, may be compressed into tablets or may be

indJrparaien Hﬁé&ﬂ&‘}%ﬁﬁﬁé fo8 e rERE paRent e chBdEsy %?é‘lhtléﬂ.ﬁl&ﬁé%ﬂwer of
adminigtiatiangihiReaciyve o pavnidmmayebeedombutacth i semeifrtiopeviously
excl grﬁnttslta %Saeg in the form of ingestible tablets, buccal tablets, troches,
capsu es, elixirs, suspensmns syrups, wafers, and the like. Such
cofifdtitionsandmpeepadativinsasieouldcorisin ablepetGlsl Mayf Ectipplied in pure
corpqupg. mgnpcﬁé%ﬂ@ﬂ&ﬁsth?{&95099%&99&%998[?I%@@éé%ﬁl@‘t%yacﬁ’ﬁlmster

course, be varied and may conveniently be between about 2 to about 60% of
thét\ﬁé‘l&fh@fsglﬁ RAetPURRSHESGE ot latoasaii sambarLenve Eorparielogically
sue&ﬁwggeuﬂ@lwmsﬂuhgewgﬂiﬁws isgslch that an effective dosage

K8ay.

'e‘;@oﬂ ed,00d0lThe faplels, f”n ghegipllg: cappules,and the |
contaln he Iowmg binders such-as gum ragacanstlh adacid, corr

stargtromrgreddine eslbipientsibuchasidiealoiutheplios phateylal disidtegratingiclude
agGAtSUCHBRFOB,S gg&iaisp%ﬁat%@fﬁbomw(ﬂ%aﬁg the RicA IHRIGANen:

such as magne5|um earate; and a sweetening agent such as sucrose,

fruetage IR G b distlvethos SRersdaN ﬁ&%@éﬁt S(ih aBtisapbemihtheirisof
winlegsers et aeriy flavaringsmeash be aadest\iandaaibil dﬁmaqeoiﬁanrhgems
a ca%sgle, ié CE‘ngtytconttam in %ddltlon to, m erlals of the abovslat alt iqu F .
caffier, Suhas atet fnbzf’e FoPrOper oiathylefieh ycofls\/an rfhsu antiqut
materipisitivay benpbeseplied Coatingsodrets ptderwisd modifydbephlysidages and
for&‘hgf B&sSH #QO?QHTQ)%%%? H{é%ffé’{e&f‘aﬁ’&ﬂfs g?ﬁlﬁpseyli%@'ér% %Bﬁéﬂﬁﬁ}&@’

be coated with gelatin; wax, shellac or sugar and the liké. A syr 4) or elixir

maw%ﬂltalnjfhelﬁ‘@ﬁ%séﬁhﬁﬁéﬁﬁ@e%éféﬁ@%? flibtosEaddtyweeEngnd esters,

agedty Meshylsantb Myt RAREN SraR RIGRNMAIMEE n MR A8t HROPNEHIME e d
as cher y o] oran%e fla or. Of Co‘iﬂﬁe ?}n material used in prepari S?gﬁm{lk m%or

do?é%‘e faHeh <HB %Itt?e BhRAFSREC A SecEptaB A s iRdta
noapmmmlmntdleeamywms eimnpibikediskn. addition, the active compound may be
ate%?&%ﬁ%?‘&ﬁ*ﬁ?%ﬁ%@&%%% RA ARPS AN AGHIER . ARALING deliver

active Compound may also be ad mlnlsgere mEavenous y or mtraperltonea )4
by HfiGeIBPeERdsjRiche Preniives ke the il eesnkpevndodhstarsdRs campls. see

prqa@?{eabm maw,sogﬁonai&ym'l Iwém@rm{}]ﬁc?(imumcmmmem%sa al.
can alsa be prepared. in glycerol, liqui ethylene triacetin, an
A theSof i I O eI BRIy BheRortoeh St agehsl (ees o
thethe repavations tonisied preseivatiee bo peevenidhdyrowudig their in vitro
?Qf%a%%mnsw{v Oa%%]\;r Ip %Hgﬁall\qaﬁg‘gsef&)rf SR é\?g!ﬁ Tof effective
|nJect|on or infusion can | ster ile 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 lijgosomes. 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 polyol
(for example, glycerol, propylene glycol, liquid polyethylene glycols, and the



[0043]Sterile injectable solutions are prepared by incorporating the active

compound in the 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

injdetakte Bolnitensndhethsreferrads nie thotansfags dpardtioh theeavadoruenagiplngsee

an@t@q;gqeggemymgechniques which yield a powder of the active

gw edient plus any additional desired ingredient present in the prewouslg/ )

¥l te re SSHIIE NS S [BRAEANEBH B dlacRALBHTOAT thieRsreri A vention in a

compﬁmladﬁqmawbe amalmjamqwﬁe ¥anmei ﬁo,nwtmeralihay(nreﬁqw%sand (b) about

EYEy IID}NI| neraII deswable to aldJTHP'Sﬁeé them to the skin

on m a Se rﬁ % J|0n Sucllil asTa gel or a
composmons or ormu a ons In com na ion WI a derrnatologically

acoeptileiddeiay, hicR-may e andodhitabee iguidd f0045]Useful solid

cajijgggjincluge ﬁ%&n@%@éﬁlbﬂﬁ%%@ﬁsﬁi@e %‘I’%J‘d&[@ﬁW@%ﬁi@@f required
cellulose, silica, alumina and the like. Useful liquid carriers include water,

alcORdrs & 5%@@5%)&@%85%»/@19%@6@%@1% \RRPPHRE B?é%‘éﬁ?le“ed but
compoundsicarote dfsamﬂeet@mdiﬁpmsewad eﬁeetmmelsa@@gmaﬂ&m Wiiih the
the, aid O(Ib“"”dl oxic, ‘fhfa‘%?e B APIADLS, lmﬂﬁ fragr s%‘?es 2nd addional. i
anfllghlcro |a'|1agents can e adé O opfflmlze prope Ies Tor a given use.

Thehyssuitant lifuidwonbpgsitonshoare se. applieblfrdencabdbbbentipadsgeisédrom

1o {RSANate- b dRaes Al RIS SigRsia )SB%Y% 9510 A BIB6H§Deight

area using pump-type or aerosol sprayers. 46] Thickeners such as
syRiE&e o fAETROYh P Aalaertpeiam & &%mahégﬁé@watty alcohols,
mqoisd celiDhesesnpbimadilieddnineralienatenials tasredsm baiempleyedmmil .,
I|qU| carriers to form s reada aste s, oi nts s, and the like
for agplp |C§%%ﬁt%l?ecctlyt€ E efudégegrnféogi);]?:gxarr?p %@%fh trséht 51(% 5301“
eﬂ@r&f&maﬁlw@magmmstmohlcmw twed to deliver the compounds of
thqresent e Otﬂetqm%h%‘eﬂf@nkQﬁ’cWJﬂltﬁ)etggnﬂﬁtrs{@eg)é@%l@véfgak plasma
Jacquet et al. (U.S. Pat. No. 4,608,392), Geria (U.S. Pat. No. 4,992
smﬁn%muegsef ol aRFB’WS‘S‘Q%?P&rﬁH’WGﬂM A02=2(PgNb) about 0.1-10
4,820,508\ Vaslll 719330965 @hiie LAmREMAdS i e RIRIEREITYERIRN &Ry the

be determined by comparing their in vitro activity, and in vivo activity in
anifEIVETSHEISIRFSMHD A foriNees dporitBANoP BB JAgEdiftmide orally
anddﬂihfmeemaksmbwﬂ&mﬁlageﬂmowmaoﬁfge)ﬁmefwuexaﬁgw@ieﬁee U.s.

,949. [0048]G eraII the concen atl n .of the nd(s) of
o RO L BHC MR S L R R T B
abeuti@hila5 nioHland, (bpabaut@. praGwitstl ‘ﬁhxétounwntrate@nsmfadehvermg an
Se'&%‘r&%'fdsﬁfﬁo“ﬁr&s%ml%‘éééﬁ%% AQ‘?] <Oh 3 RAVEES YU RG: (R APRULarbon

0.1-5 wt% and (b) about 0.5-2.5 wt? The amount of the compound or
anHetide gaﬂtb?ro%lﬂﬁéhﬁveafheﬁ*ew? Lﬁr@a%rla%fé Iprerehtiie AOtREE VA May be

onbewithiibe @aﬁmmﬁggmﬂﬁd@nﬁlh eeéee&admuﬁﬁlscrwmhm@fsrqugafﬂmors
admlnlstratlon ture of the ondltlon b treate dth
coRTAE bt e Pt oS i BESF A A SRt s RAEHREARe
ph¥biciancentclihisiamctn Yeherad, loahdsSdegra &(Jlﬁélﬁl)el\daﬂel’ublhﬁmg\@he
ranggss fopianahonlud0 AP DIANAAP R WEIAR] REL dincBAIRRH divided
10-75 mg/kg of body weight per day, and {c) bou -20 mg per kilogram
bodgsreightpeegay [POSoYTHe @&Wﬁbuﬁd %m@c%?rf\‘iéh faFRfy ERfihBeseayb-
in Wpikdpsags fanmeisepddota el neaPiethr8lS: dRAMaIRIRg i(R) AREMbA-408iMdie
(b) about 10-200 mg, and (c) about 20-100 mg of active ingredient per unit
dosage form. [0051]ldeally, the active ingredient should be administered to
achieve peak plasma concentrations of the active compound of from (a)
about 0.02-20 tiM, (b) about 0.1-10 ti.M, and (c) about 0.5-5 RM. These
concentrations may be achieved, for exgmple, by the intravenous injection of
a 0.005-0.5% solution of the active ingredient, or orally administered as a
bolus containing about 4-400 mg of the active ingredient.



[0052]The compounds of the invention can also be administered by inhalation
from an inhaler, insufflator, atomizer or pressurized pack or other means of
delivering an aerosol spray. Pressurized packs may comprise a suitable
propellant such as carbon dioxide or other suitable gas. In case of a

praesigly spheaskadvinikicadosagechait maypbiehslenons &by revitiagrzovaiue
to dediveriadaetesrd.ar ek atoJhadnnaleys, insufflators, atomizers are fully
described inigharmaceutical reference books such as Rem_ingtpn's

PhEiR&keuticAIPEERIACREOIRRTSEUPE (198l BRUBTrEE8) NFAdR PEBRSRHE O
CoarfORS3)7 e clesitac dgsefmanccantenientiy e praseniediaysingiesideseies,
or a3 divider doses, administered at appropriate. interyals, for example, as

two, tlli)ree, our or more sub-doses per cfay. & sub-abse itself may be
furtB@¥ividddre ey cititn shaurpdser dfsdidedteilbosétyespade dvadenmisteatitsngnd
su 9&%&&%&&9&8&&%@%4@%@%Sﬁf&f\l@ct\oerrpﬁ Q}ﬁ&ﬁ?&? lication Rf R PluA! Wany
of drops into the eye. [0054]All patents, patent applications, books and
liteYAHHO RS iR HEISHINGTH BT FHR YR U Ryt Stbih{PreRird jed sRope of
thalieantiéetipnln the case of any inconsistencies, the present disclosure,
including any definitions therein will prevail. [0055]The invention has been
described with reference to various specific and preferred embodiments and
tedbXigMé&s.Hdowever, it should be understood that many variations and
magiationsmay e made while remaining within the spirit and scope of the
invention. EXAMP_LE{E@OSG]Pharmacolpgy [0057]The ability of compounds

of tA&5Aventidls t81Hbt AscamperBds 96 Hissie PHER G LAl dhistdsiRynp geceptor
detraynedusiighehricaclo gical Moceks wbiehh e N | Wriol ArdostEle Iaid Vo to
usittﬁg tetst procegutres de(Fcrib d bE[\)Iory\{j. g0058]The rat A2B receptor cDNA

was subclonetrinto the eeilrr)?sesg%% Sas?rﬁg'pDoubleTrouble using techniques
def¥itddd inTRebavaAA. ecaptoBideNémwRharhvdaoeld 5o S46-B55¢k8D6 plasmid
Thermlasiickie AmRNehi0EomRCIARL IROS:ce!s a0 RIBSIRI R Aumacol.

isolated using Wizard Megaprep columns (Promega Corporation, Madison,
WIELAYB-adRAb¥ifk rEoeplovaidars ikt frenEr- 23 Condipyidekgid
of bRofestiaias dascnbparinNigighep Blkmes atroMeea. MNaPoAGRH. NaghiddSAVT).
84A741?Ef74l7 (1987@ 0059 C%Ilgult re gg)?%%%’ sfﬁc%ad HEK cells were,
grdwh iTH2Y Bob CBLIOBT I3 RIMidiASE atmdsphere at'h 1beratdre'6F 37
C. Cotohieawignigsel@cled by gPovetiNofl callsdirS 0GR/, B4 38 4TVahesgeted
celﬂﬁo\gﬂre majptaipgd.in DMEM supplemented with Hams F12 nutrient

mixture (1/1), 10% newborn calf serum, 2 mM glutamine and containing 50
IUARRODkniciliranser tery/RHEKstre BtoMiSisingrand 0'pdigh L Eendtieifychurgidified
Boghiinge-Mannbeimlafaells were celtisa iR GR-SiaMmstersounst rlaies 0.6

and subcultured when grown confluent (approximatelg after 72 hours).
mg/mL G418. Transfected cells were maintained in DMEM supplemented with Hams

F12 nutrient mixture (1/1), 10% newborn calf serum, 2 mM glutamine and containing 50
IU/mL penicillin, 50 mg/mL streptomycin, and 0.2 mg/mL Geneticin (G418, Boehringer
Mannheim). Cells were cultured in 10 cm diameter round plates and subcultured when
grown confluent (approximately after 72 hours).

[0061] Radioligand binding studies

[0062] At Ayp receptors: Confluent monolayers of HEK-A,g cells were washed with
PBS followed by ice cold Buffer A (10 mM HEPES, 10 mM EDTA, pH 7.4) with
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[0061]Radioligand binding studies [0062]At A2B receptors: Confluent
monolayers of HEK-A2B cells were washed with PBS followed by ice cold
Buffer A (10 mM HUES, 10 m1)/1 EDTA, pH 7.4) with protease inhibitors (10

ttg/mL benzamidine, 100 ttIVI phenylmethanesulfonyl fluoride, and 2 ttg/mL of
eattrigprotinibipupdidtingimd (beepridineTHEceMd wany hanthenewirery inflyoride,

Polyon AP KPaRR)R6 &S g@ﬁﬁgﬂiﬁ&l 9&%\3&%990 8 aNIVBR REHRIS nized in
washed twice with bufier HE (10 mIVI HEMS, 1 mM EDTA, pH 7.4 with

protEAbRIBREKY2H R benatrias FaL Yt det b iiereligss washed twice

suppiemeiediFithn10M BRFBSEe lantiffeReA palifuoisiapr8R4se Mbitind)ngThe
assa mbranes were thawed. and. diluted 5-10 fold wij E to afin .
e G e 2 R Y D SRR i hroven in
conbigmitationy) fenthnabed)endhgvimesbrurs aletain stdnadardgweere-10 fold
dIS@RB’%‘QOOQ%%Q%QE%QHOJD%?cé‘B%@HdOP Qﬁ}%&’&ﬁﬁ&%ﬁ?"i‘e}gg%ﬁﬂ‘g To_determine
fluorescamine fluorescence. Stowell, C. P. et'al., Anal."Biochem. 85 572-580
(1PTSFII0BEStSE i PatioN RERRRS cishDR VB FaTUADELAHER SLiRdTdCrpR dssolved

wege MerfoRne H L IV p3§6i 4 1de feHAnBelu iRC TR &0RKE0Rs BUSI&cence.
UK) (Ji, .ﬁt%al)é Drug Design Discaov. 16 216-226 (1999)) or 1251-ABOPX
.l t'l'ég.

2280"¢l) lochem ey 210 %L 2% mIvi ABOPX in
mdeddl/1 ShaObh (Bddi)yvasagddied ta S0iLAR 06100 redptph osphaierformed

?nug(}'?nﬁ?_ %ﬁ]ﬁ@ﬂ?ﬂ%@f(%fr&}r%'?l?]T%iéh\é"%%cﬁggﬁdlﬂ?ﬂ&""ﬁﬂ)b?ﬁﬂ9{!'-J»?aCi.f, Drug

oramine-T in water. After mgztgbatlon, 20 minutes at room 125
terRseiEkisca0. ILOE2AP L3 rid ANNG-mEVABRENfite I aiarieds dideignye 1

quamhpRereactien. e AsattiomhmixiowesapRiad10. 8 Gi8ddRuGo 50 pL of
column, eluting with a mixture of methanol and 5 miyL hosphat;rh%H 6.0.

AfEFEPNPAP SRS RBHERIT ds PRSHOAACRE SeehtratloR AL FanigEaYE? by 10

100% ofver Ibgmih. driveacied ABORteluted firrrl 1ndzbaninteXs) rhitked BORYom
eluted at 18-12 min in.a yield of 50-60% with respect tq the initjal 125I.

o, B B e g 2 uench he
10re@toR adsligeast M naingexparinrehes ie e pe¥foHhéd salwpliceltdingtivith a
20:8R dig e mawaRs! ARt 3ieiahyRIumes e, OArils AN, methanol, the

supplemented with 1 U/mL adenosine deaminase and 5 mIVI MgC12. The |
incUBLABR GANSSRAZ IS4 3PP R IR hibug - wHE TAESLAB R T Rlyted in
predentennhik0 I BIERAlG@Mpesitiomexpetiyielts iore0carviadreypieusioghe
O.qonllﬁl-ABOPX. Membranes were filtered on Whatman GF/C filters

using a Brandel cell harvester (Gaithersburg, MD) and washed 3 times over
1519064k conlds saithifeanpolltstirfte gy mive Trgo 10 KIGEABQRX 7y, $0-20/1.
a”ﬂdﬁBlY@Jh@%Méﬁﬁ% cajeHiatad ReMBrotsardisi nahinear lﬁ%b@%‘%{g%embrane

interpolation for single a site binding models. Marquardt, D. M., oc.

IncRISITASRR 1A 3plums o4 Q1 gBl)F, sk suRpiemrateh it diiits aepasine
detivasiftemnaiaSd wallaseas,desseheclivaingenmd. whsCy el MNagl.~BeSN8nspecific
163-172 (1982). Data, from replicate ri re tabulated as means
SR8 S NS MDA i A oo KBRS HG e oS s vere
Naumyed Schmiegdéhen's ATt BRI madehnt335:5v68 (11985).on Whatman GF/C
123318241 383,30 LaphoRAWES HligaH VR olgangd RN Ind AS3RYS $%0
membranes derived from HEK-293 cells expressing recombinant rat A1, A2A
antFARRRYIrdepecihvarieB(hlingbf 181l 1R MeClo, pH 7.4). Bumax and Kp values
pherylisorieRyiasenasing-a8chma R Wast Rl NSURKSshvIRFRRRIY'S MECh.
Pharmacol. 313 179-187 (1980). (13H1R-PIA, Amersham, Chicago, IL) to A,
receptors from rat cerebral cortical membranes and of [3H]CGS 21680.

Jarvis, M.F. et al., J. Pharmacol. Ex p. TIna. 251 888-893 (1989). (Dupont
NEN, Boston, MA) to A2A receptors from rat striatal membranes was
performed as described. Adenosine deajginase (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 incubation with the radioligands. All non-radioactive
compounds were initially dissolved in DMSO, and diluted with buffer to the
final concentration, where the amount of DMSO never exceeded 2%.



NaHCO3, 0.6 mIVI Na2HPO4, 0.4 mM K1131304, 5.6 mIVI glucose, and 10
mIM HEMS, pH 7.4 and the Ca2+-sensitive fluorescent dye indo- 1-AM (5
ILIM) 37 C for 60 min. The cells were rinsed once and resuspended in 25 mL
dye-free HBSS supplemented with 1 U/ml adenosme deamlnase and held at

rodmder pedilireMadpacskine Mdedpfrcahid
in @M@Qe@?&%hi@é%ﬂ%%ﬁ?&ﬁ%%@r&%&%@@&g t@gaf%&dagod@s%@ bathden,

for 2 minutes. Then the cells (? million in 2 ml) were transferred to a stirred
cuvetteicidiarieBear 37183 ifrin AR AR SIVICBb SpEEtBIbrdinEfutlated

(Shilniagtsunssns, Urbana IL). The ratios of indo-1 fluorescence obtained at

40 485 nm (excjtation, 33 was d I|t |dt f4 nm.
&%@/as acfdeé af e(r?la sl%q fcbratl ggd L[‘g ]Cycli¢ l\ﬁllg Mﬂ
e AME -géﬁéra‘f@cﬁﬁWh%Sﬁbrform@M%WﬁEMm

ouler BHEM CORAITIORSHAN, B PHohi Al GlrEaSHURI0ACOUS col
was washed twice with DMEM/HEPES buffer, and then 100 104 adenosine

de SHRIREERS FTFardIRREnRation A0 [9nhy AR 1650PEeH ey softingine of [HIR-N-
rolmmlm@mﬁamnﬂ@(ea@bmvabﬁnatnomeeatratmmmf/ﬂedmvﬁdemas Arch.

added, foll we b 0 ropriate ¢ cen ration
g%%ﬁéita%;{rﬁnu%!?gl?éézbgf ﬁﬁﬁ% g was lgr’r%]a?éa kiﬁ“y removing: o

thémdnlmmaédvmg@ OCmbof0andvpHCH] AGH Bosactdawase Midred a..

-20fc ATk RSERY. THEAMeyntsed ayslic SdP V%’g g&@tﬁmn%@&%ﬂowﬁg b Ao

protocol which utilized a cAMP binding protein é [van der Wenden et al.,

1OWRSERIfIEh heoNRiwiiErHinBIembdEatichs PTRYRed agsodfsiOshsistddegpsine

15@emHhKHP QLA MaEPfEMDc&%@&A Frp@tapbh 551 S Bl es (AQms) in a

were incupated for 90 min Incubates were filtered over G

e o TG o QR & o PSS RSV BLIaP b YR AP s Al

addmgmalk)acm&ecbmﬁdsuddtq nwes: 2nirihl1l50ss0lVvHdK 2 IR 1:0dniviuleDd Wi plfer to
ﬁ?alpuﬂé*h d dlters ere,couned ineR d KRUISHIEh 2898, mcubati ons

scmtlllatlon aft erlﬁ hOUI‘S ofeextractlon epresentatlve compounds

of m@qor@rs@ﬁﬁmévitr@nlﬁéi}é%@érpgwowmarb@ a¢iBefilictheusbngve Bingsll cell

testinge 48P (BlmyiRin esisiRch rharasierizalian P Q &Gl beP kel gmdb Nidiiz\ mr

-1\TIneat R4AR5NHO N NN R4 or with EtOH A
buffer each.

[0066] At least six different concentrations of competitor, spanning 3 orders of
magnitude adjusted appropriately for the ICsy of each compound, were used. ICsg
values, calculated with the nonlinear regression method implemented in (Graph-Pad
Prism, San Diego, CA), were converted to apparent K; values as described. Linden, J., J.
Cycl. Nucl. Res., 8:163-172 (1982). Hill coefficients of the tested compounds were in
the range of 0.8 to 1.1.

[0067] Functional assay

[0068] HEK-Ag cells from one confluent T75 flask were rinsed with Ca*" and Mg2+
-free Dulbecco's phosphate buffered saline (PBS) and then incubated in Ca®* and Mg2+
free HBSS with 0.05% trypsin and 0.53 mM EDTA until the cells detached. The cells
were rinsed twice by centrifugation at 250 x g in PBS and resuspended in 10 mL of

HBSS composed of 137 mM NaCl, 5 mM KCI, 0.9 mM MgSO,, 1.4 mM CaCl,, 3 mM
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Ni\ NH \R4 0 R3jLC1 pyridine 110 N/ci N?\R3--) 0 NN R4 B (when R5
= H )1-33 [0073]Proton nuclear magnetic resonance spectroscopy was
performed on a Varian- 300 MHz spectrometer and spectra were taken in
DMSO-d6. Unless noted, chemical shifts are expressed as ppm downfield

froPfp FEG&dv €-ppVIT DM SO (2 KBOE [26traMs shaspsompdtiOmE SHERFSs oH
SPOCram&Hy Was REHRIMadoiB.A TREMAFINRIAE L& $93%S for 60 min. The

spectrometer. [0074]All xanthine derivatives were homogeneous as judged
usﬁélsnx_/ge(gmw gare and resuspended in 25 mL dye-free HBSS supplemented with 1

U/ml adenosine deaminase and held at room temperature. 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 after a 100 s equilibration period.

[0069] Cyclic AMP accumulation

[0070] 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
IU/mL) and 100 pL of solutions of rolipram and cilostamide (each at a final
concentration of 10 uM) 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 pL of 0.1 M HCIl. 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 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
Brandel M-24 Cell Harvester. The filters were additionally rinsed with 4 times 2 mL
150 mM K,HPO4/10 mM EDTA (pH 7.5, 4 °C). Punched filters were counted in
Packard Emulsifier Safe scintillation fluid after 2 hours of extraction.

[0071] Representative compounds of the present invention have been shown to be
active in the above affinity testing.

[0072] Synthesis and Characterization
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60 F254, 0.25 mm, aluminium backed, EM Science, Gibbstown, NJ) and
HPLC (Shimadzu) using Varian C18 5 micron analytical column (4.6 mm X
150 mm) in linear gradient solvent system, at a flow rate of 1 mL/min. The
solvent system used was MeOH (0.1% formic acid):H20 (0.1% formic acid).

Peakslwe detected by UV absorption at 300 nm {hd 254 nm. NMR asnd
mass re n to be consistent witﬁﬁé%g’r@ ed cturg:
[OOYSég:\neEi io_c@:‘%%r theq:&agﬁﬁ'nnea tiparation of Shlo g%m@@a Pyidyl
comp undl%zA 076]6-]&hloronig9&jﬁpg Ioride(? pré%;ared from
6-hydroxyﬁ|cotir}ic acid (1.444g, 104 mmol), in CH2C12 (0 mL) was added
dropwise to a solution of 5,6-diamino-1,3- disubstituteduracil (8 mmol) in dry
pyridine (8.2 mL) maintained at 5C. The reaction was warmed to room
temperature and stirred for an additional 3 hours. Water (50 mL) was added

to quenclvthe rgaction. The solvent w&s evaporated tooafforg[a dark colored

oil. Tlh‘eN wag reflyxed for 2h in 2N, (20 mig). Aftier c&olin the pﬁL X
was cafefully agiusted po-Kmwith concentrated HC1. A'sol] asR
collecféd mhd WashedWwithRivater (26ymalu}, ether ( LYyand chidraform20

mL) to pr@vide an off-white solid. The product was usegzin the next step
without further 'iv\vq]ca lon ) 1%11 3A [0077] la_pDi ,3-3- rid 13>§anthine:
[0078]1H NMR%ISr § , d6): 8 0.89(m, 6H), 1.59(m, 2H), 1.7§('rn7 2H), 3.88(t,
2HL09ZF1 2H A ratcd0(uc iy, Gagh@idz)csPre8¢d spedrds@phHrys BE0(dekd1o4, a Varian-

J1380Miie, 1958 diHabe 3 (Wedkl: Wae- ek I0PMBAS,MEda8 (Edhemical
[0080]2A: 1-Cyclopropyl-3-propyl-8-(6-chloro-3-pyridyhxanthine:
shifts are expressed as ppm downfield from relative ppm from DMSO (2.5 ppm).

Electro-spray-ionization (ESI) mass spectrometry was performed with a ThermoFinnigan
LCQ mass spectrometer.

[0074] All xanthine derivatives were homogeneous as judged using TLC (Silica gel
60 F,s4, 0.25 mm, aluminium backed, EM Science, Gibbstown, NJ) and HPLC
(Shimadzu) using Varian C18 5 micron analytical column (4.6 mm x 150 mm) in linear
gradient solvent system, at a flow rate of 1 mL/min. The solvent system used was
MeOH (0.1% formic acid):H,O (0.1% formic acid). Peaks were detected by UV
absorption at 300 nm and 254 nm. NMR and mass spectra were shown to be consistent
with the assigned structure.

[0075] General procedures for the preparation of Chloro Substituted Pyridyl
compounds A

[0076] 6-Chloronicotinoyl chloride, prepared from 6-hydroxynicotinic acid (1.444g,
10.4 mmol), in CH,Cl, (20 mL) was added dropwise to a solution of 5,6-diamino-1,3-
disubstituteduracil (8 mmol) in dry pyridine (8.2 mL) maintained at 5°C. The reaction
was warmed to room temperature and stirred for an additional 3 hours. Water (50 mL)
was added to quench the reaction. The solvent was evaporated to afford a dark colored
oil. The oil was refluxed for 2h in 2N NaOH (20 mL). After cooling, the pH was

carefully adjusted to 7 with concentrated HCI. A solid formed and was collected and
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[0081]1H NMR (DMSO, d6): 8 0.72(m, 2H), 0.91(t, 3H, J=7.8Hz), 1.03(m,

2H), 1.72(m, 2H), 2.63(m, 1H), 3.98(t, 2H, J=7.8Hz), 7.68(d, 1H, J=8.4Hz),
8.46(dd, 1H, J1=2.4 Hz, J2=8.4Hz), 9.07(d, 1H, J=2.4 Hz). [0082]MS: m/z

346 (M+H)+. [0083]3.4: 1 3-Diall 1-8-1 xanthine: [0084]1H NMR (DMSO, d6):
4. 56(ehegHyITE§AB1ARUATIO(CE D (32 B1LH2)d SHISrpfer@ 0S8 (1, pRetjde an off-

7. 7g8le 16ha) Fhé bHalnB 30 thed th Bl T4 ditp WRTS tHdhe P phéi§hatibh J=2.4
Hz). [0085]MS: m 20344 (M+H)+. [0086]General proc dures for the

preparation of Ami SuHstltuted Pyrldyl comp [00%7]Compound A
(40 mg) andthe’ 0 d| |tuted amlne ar 050 W%re put
in a pressure t ahol, 4 L, was added ag, nt ifthe’amine is a
solid.) The pressure tube was flushed with argon se I d and stirred at 160 C
for 48- 60 h. After ceﬁllng ether (10 mL) was added. The resulting solid was

collected and purified by silica gel column or preparativ TLC‘2ASoIvent A:
CH2C12: MeOH =20: 1 #10: 1 or Solvent B: CH2C12: MeOH: TEA=20: 1:
0.1to 4:1:0.1). [0088]13: 1-Cnet_h lamino-3- rid 1 xanthine: [0089]1H NMR

(DMSO, d6): 0.72(f, 2Hy 0.91(t, 3H, J=7.5Hz), 1.03(m, 2H), 1.71(m,2H),
2.62 (M, 1Ry, 2:804th-3H1 J=4:5Hz), 3.96(t, 2H, J=7.5Hz), 6.52(d, 1H,
J=9.0Hz), 707(%[\1H J=4r542)8:61(dd, 1H, J1=2.4 Hz, J2=9.0Hz), 8.73(d,

1H, J=2.4Hz).©

3A
[0077] 1A: 1,3-Dipropyl-8-(6-chloro-3-pyridyl)xanthine:
[0078] 'H NMR (DMSO, dg): & 0.89(m, 6H), 1.59(m, 2H), 1.73(m, 2H), 3.88(t, 2H,
J=7.2Hz), 4.00(t, 2H, J=7.2Hz), 7.68(d, 1H, J=8.4Hz), 8.50(dd, 1H, J;=2.4 Hz,
J,=8.4Hz), 9.07(d, 1H, J=2.4Hz).
[0079] MS: m/z 348 (M+H)".

[0080] 2A: 1-Cyclopropyl-3-propyl-8-(6-chloro-3-pyridyl)xanthine:

[0081] 'H NMR (DMSO, de): & 0.72(m, 2H), 0.91(t, 3H, J=7.8Hz), 1.03(m, 2H),
1.72(m, 2H), 2.63(m, 1H), 3.98(t, 2H, J=7.8Hz), 7.68(d, 1H, J=8.4Hz), 8.46(dd, 1H,
J1=2.4 Hz, J,=8.4Hz), 9.07(d, 1H, J=2.4 Hz).

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

[0083] 3A: 1,3-Diallyl-8-(6-chloro-3-pyridyl)xanthine:

[0084] 'H NMR (DMSO, dg): 4.56(d, 2H, J=5.1Hz), 4.70(d, 2H, J=5.1Hz), 5.15 (m,
4H), 5.98(m, 2H), 7.74(d, 1H, J=8.4Hz), 8.50(dd, 1H, J,=2.4 Hz, J,=8.4Hz), 9.12(d, 1H,
J=2.4 Hz).

[0085] MS: m/z 344 (M+H)".
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[0090]MS: m/z 341 (M+H)+. [0091]2B: 1,3
-Dipropy1-8-16-(2-methoxyethyl)amino-3 -pyridyli xanthine: [0092]1H NMR
(DMSO, d6): 8 0.93(m, 6H), 1.63(m, 2H), 1.78(m, 2H), 3.38(s, 3H), 3.53(s,

4H), 3.91(t, 2H, J=7.5Hz), 4.05(t, 2H, J=7.5Hz), 6.65(d, 1H, J=8.7Hz),
7.24(s(bn, 1H), 8.06(dd, 1H, J1=2.4 Hz, J2=8.7Hz), 8.71(d, 1H, J=2.4HZz).
[0QBFAS: Miz,38 (MbEb9094] 3@:1,3@%%%'-5 MM} YILSYEOX Gy
amino-3- ricaytylixanthine: [0095]1H NMR (DMSO, d6): 0.74(m, 2H), 0.94(t,
SHALP s 1.06(m, 2H), 1.75(m, 2H), 2.65(m, 1H), 3.32(s, 3H), 3.52(s,
AHOOSDO(t, 2ZidmPpaundHe )46. 6(darldthd =B rfddgdndid3faoniiuldd) aBiod (@ch i, or
J1=2.4 Hz, J2=8.7HZz), 8.76(d, 1H J=2 4HZz). [0096]MS: m/z 385 (M+H)+. .
o5 Al S e T R R S S e
[0098 3 INMReDIST:, @by 318 shaHYiB. H2(s, 4¢4)ediabg (dirmd ap HE) 1€ Fyr 48-
4-%% ZJX'ﬁteFé)ai ),’&11-15 ((1'@ ’n%)wésgéﬁgd.zﬂ‘)le%ﬂ(gn 's'bh!i: %a@é@}ected and
7.25(s(M), 1H), 8.05(dd, 1H, J1=2.4 Hz, J2=9.0Hz), 8.77(d, 1H, J=2.4 Hz).
[OM{W ;bﬁﬁ 1%ge&mmg_mf%]auve TLC (Solvent A: CH,Cl,: MeOH =20: 1 to
5B10-Qysiopiomt1B 3-Orppy:t - 84632 merphmlinoethy heumino<®4 pyridyllthine:
[00101] 1H NMR (DMSO, d6): 0.74(m, 2H), 0.94(t, 3H, J=7.5Hz), 1.06(m,

2H), 1.75(m, 2H), 2.46(t, 4H, J=4.5Hz), 2.52(m, 2H), 2.65(m, 1H), 3.46(m,

2H), 3.63(t, 4K JZ?SHZ), 4.00(t, 2H, J=7.2Hz), 6.62(d, HH, J=8.7Hz), ©D:23(t,

1H,Jz5@¢ﬁﬂﬁf dd, 1H, J152.4 Hz, J2=8>7’Fl231\, TR :ZNAIF{FI/Z).
00102] MS:m/Z 4M+§)+NH 7NV
Y w 2

2B

) _ 0 _
o e¥nd
N YN~ X N/~
L YT
O)\NH 1\?—@ O)\Nl 1\?—(gﬁNH

4B
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[00103] 6B: 1.-Ckpm,y1.-kpmAL(pip.k_ynthi.-1- 1 eth lamino -3-
ricaytylixanthine: [00104] 1H NMR (DMSO, d6): 0.74(m, 2H), 0.94(t, 3H,
J=7.5Hz), 1.07(m, 2H), 1.44(m,2H), 1.57(m, 4H), 1.75(m, 2H), 2.51(m, 6H),
2.65(m, 1H), 3.48(m, 2H), 4.00(t, 2H, J=7.2Hz), 6.63(d, 1H, J=9.0Hz), 7.05(t,

1H), 8.05(dd, 1 J1=@.4 Hz, J2=9.0Hz), 8 76(d, 1H, J£2.4Hz). [00105] MS:
m/z 438 (M+H)#- 06] 28 1- ,y1.-kp ich, LI é’ﬁ 1ino
-3am- rlcpytyh}(@mt in 107IWIS: 'm/z 424O@M 00 eneral

procedures for t prleparatlgn of amide compounds (1-33) [00109] The
amino substitutettj)yrldyl %n pound B(50 mg) was)dissalved in pyridine (25
mg) at 80-100C. A g to room temperature the §%ired acid chloride
(4-6 equwalents) as added at room temp ) Thetmixture was stirred at

room tempéh'{[ur for 4-60 h. Thereaction hegith icezRdl the
solvent was r ﬁ gnd@eﬁﬁue was prJ;ﬁed ilic doflimn
(CH2C12: M N4) t e compound 1-36 Bnd 46-51 at 60-80% yield.
[00110]1: 1- CIuor‘oameth 1 nicotino 1 -N- methylamino)-3-pygidylixanthine:

[00111] HPLC condition:4&0H 40%-95% gradient in 10 minutes, then MeOH
95%. Retention Time=9.77 min. [00112]1H MRdDM O, d6): 0. 72(rB 2H)

0.89(t, 3H, E%ﬁ;ﬂ 1I01(m 2H), ﬂI
3.96 (t, 2H. J d@‘@-{z) 788 W—Sgi}ﬂ—lxﬁ 8) O(dd
1H, J1=1.8 HzH z)\ 1H, J1=p7% Wy, B=8.4 %), 8.70(s, 1H),

8.94(d, 1H, J=2.4{Hz). [00113] MS: m/z 514 (M+ + [00114]2 1-CS 1-3-m
M. p_pa_ yI| _yj_luorometi3B nicofino 1 -Neth latanthine: 115] HPLC
condition: MeOH 40%-95% gradient in 10 minutes then MeOH 95%. Retention
Time=10.13 min. 0116] 1H NMR (DMSO, dg&); 0. (mHZH) 0.88(t,

J= 75Hz)m ﬁ?ﬂﬂ) 1.69(¥ ‘@_)ﬂ 3.95(t,
2H, J=7.2 Hz) A N%ﬁ]@ ), 7.46(d, 18 7Nz), ~84(d, 1H,
J=8.1Hz), 7.96(dd, 1H, J1=8.1Hz, J2=2.1 Hz), 8.36(dd, 1H .Jl 8.7Hz ,
J2=2.1Hz), 8.66(s, 1H), 8198(d, 1H, J=2.1Hz). S 16B

g O H
D agy R

ter co

AR J
)

178 18B

[0088]
[0089] 'H NMR (DMSO, de): 0.72(m, 2H), 0.91(t, 3H, J=7.5Hz), 1.03(m, 2H),
1.71(m,2H), 2.62 (m, 1H), 2.81(d, 3H, J=4.5Hz), 3.96(t, 2H, J=7.5Hz), 6.52(d, 1H,
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[00117] MS: m/z 528 (M+H)+. [00118] 3: 1-CS 1-3- m
M._p_pa_yli_yj_luorometh 1 nicofino 1 -Nro lamitanthine: [00119] HPLC
condition: MeOH 40%-95% gradient in 10 minutes then MeOH 95%. Retention
Time= 10.80 min. [00120] 1H NMR (DMSO, d6): 1H NMR (DMSO, d6): 0

0. AEOHZIN) 70D FeHE4 508, B1) (A5 1H, A3eihd 4, 2620HZLHY73(d. 1H,
3.92AQAIM, 4H), 7.47(d, 1H, J=8.7Hz), 7.85(d, 1H, J=8.4Hz), 7.95(d, 1H,

J=8. 4Hz) 8.36(dd, 1H, J1=8.7 Hz, J2=2.4Hz), 8. 66(s 1H), 8.95(d, 1H, J=2.4

HZAY88h 21 NBs WA B UM +. [00122] 4: 1-CS 1-3- 1o

h8-&1\ p p t LI L[6 n yluorometh 1 n|cot|ne 1 -N-(2-

vl

mn[ﬂ({w124] HHNM® IEDMNIBQ) déﬁ Q_HINIGIR) (DMS@ 2t6.) 10 S(m(rﬁHzH)38(S 3H),
0. Hyd57- 1,05(n 1 1 9(5q3H).

3 %%?@H %755513 3%6@ oH, JZ 7%% ?_};ﬂlé% NS 5|—§)1H%} ! dh' T
J=8.7H5prr BB Qﬂd@a_lé{mz? Y6 la-41H19=8.1H9,) | B.dattt2H, J1=8. 7
Hzpod83R.4Hws 866(ss L)+ 8:95(d, 1H, J=2.4Hz). [00125] MS: m/z 558
(M+H)+. [00126] 5: 1-CS.yl.-kpm h8- 6- 1\_y[ ITj6-fluoronicotino_y)(_ 1 -N-
2- methox eth 1 am_t_yliKyj_lbcanthine:8'14 [00127] HPLC condition: MeOH
4090098P6 graBlient in 10 minutdsGhenpbpOB 9hdpy Retérdoncilimest@y3 Amiit-3-
[00 (DMSO, d6): 0.74(m, 2H), 0.92(t, 3H, J=7.5Hz), 1.06(m,
ZFMI% 2.65(m, 1H), 3.19(s, 3H), 3.64(t, 2H, J=5.7Hz), 3.99(t, 2H,
J=108%%1), 4. ﬂ‘k(NMﬁ B SP)7. 1@(&@1%)}1994’4%&%2-@%#2) 17084y, 2H),

1H 55&146121); 3.854id, 13, 9338,4H7, I252;41E) 4Hd8(SHL H=935RAHEb4(d, 1H,
8.36 d 1H, J1=8.4 Hz, 3252 1117), 8.76(d, TH, J=2,1Hz 7% 0129] MS: m/z

508 (M- Fo6 %A -8 G0 113 761 2 228 Biok Bl 1  Hilime 4H2)-
py[ﬁnﬂﬁkantMSe nB6683A8L31' HPLC condition: MeOH 40%-95% gradient in
10 minutes then MeOH 95%. Retention Time=8.53 min.

[0097] 4B: 1,3-Diallyl-8-[6-(2-methoxyethyl)amino-3-pyridyl]xanthine:

[0098] 'H NMR (DMSO, d¢): 3.32(s, 3H), 3.52(s, 4H), 4.55(d, 2H, J=5.1Hz),
4.68(d, 2H, J=5.1Hz), 5.15 (m, 4H), 5.95(m, 2H), 6.64(d, 1H, J=9.0Hz), 7.25(s(br), 1H),
8.05(dd, 1H, J,=2.4 Hz, J,=9.0Hz), 8.77(d, 1H, J=2.4 Hz).

[0099] MS: m/z 383 (M+H)".

[00100] 5B: 1-Cyclopropyl-3-propyl-8-[6-(2-morpholinoethyl)amino-3-

pyridyl]xanthine:

[00101] 'H NMR (DMSO, dg): 0.74(m, 2H), 0.94(t, 3H, J=7.5Hz), 1.06(m, 2H),
1.75(m, 2H), 2.46(t, 4H, J=4.5Hz), 2.52(m, 2H), 2.65(m, 1H), 3.46(m, 2H), 3.63(t, 4H.
J=4.5Hz), 4.00(t, 2H, J=7.2Hz), 6.62(d, 1H, J=8.7Hz), 7.23(t, 1H, J=5.4Hz), 8.04(dd,
1H, J,=2.4 Hz, J,=8.7Hz), 8.75(d, 1H, J=2.4Hz).

[00102] MS: m/z 440 (M+H)".
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[00132] MS: m/z 490 (M+H)+. [00133] 7: 1-CSlicotino 1-N-

(cyclopropylmethyl)amino)-3-pyridylixanthine: [00134] HPLC condition:

MeOH 40%-95% gradient in 10 minutes then MeOH 95%. Retention

Time=9.77 min. [00135] MS: m/z 486 (M+H)+ [00136] 8:

1-CEOKBhTHB: L1-Geghons N:=10-f8-(Dux G IRE

[O%@Hﬁhp&lggndltlon MeOH 40% 95% gradlent in 10 mlnutes then MeOH
95%. Retenqon Time=8.67 min. [00138] MS: m/z 472 M+H)+ 00139] 9

1-ERHY m B NYRAMS): tiaroéti™: r%@&tﬁb%(tN Erdimettr 10 (m, 28),

oot AR IS S Mg s et OO0 iy DA,

J=8.2042) 1H.d621488{m, 3H), 1.70 (m, 2H), 2.62(m, 1H), 3.96 (m 4H) 747(d,
1Hpdt6s4HUS - 806usd vidES:1HZ,), 7.97(dd, 1H, J1=2.1 Hz, J2=8.1HzZ),
836(dd 1H, J1=2.1 Hz, J2=8.4Hz), 8.68(s, 1H), 8.98(d, 1H, J=2.1 Hz).
[00142] MS: m/z 554 (M+H)+. [00143] 10: 1-Corometh_licotino 1 -N-
(tetodhyerofumBnyiloethy)epirmdpidryyddi@apthiordid 045)fa0hAdiHIBLC
condlt&) M(ﬁ(})H 40%-95% gradient in 10 minutes then MeOH 95%. Retention
Ti . [00145]1H NMR (DMSO, d6): 0.71(m, 2H), 0.88(t, 3H,
J—WQH)Z/)], 1.MZ?(anH¥41(MArH)

[00108] General procedures for the preparation of amide compounds (1-33)

[00109] The amino substituted pyridyl compound B (50 mg) was dissolved in pyridine
(25 mg) at 80-100°C. After cooling to room temperature, the desired acid chloride (4-6
equivalents) was added at room temperature. The mixture was stirred at room
temperature for 24-60 h. The reaction was quenched with ice and the solvent was
removed and the residue was purified by silica gel column (CH,Cl,: MeOH =96: 4) to
give compound 1-36 and 46-51 at 60-80% yield.

[00110] 1: 1-Cyclopropyl-3-propyl-8-[6-(N-[6-(trifluoromethyl)nicotinoyl]-N-

methylamino)-3-pyridyl]xanthine:
[00111] HPLC condition: MeOH 40%-95% gradient in 10 minutes, then MeOH 95%.

Retention Time=9.77 min.

[00112] 'H NMR (DMSO, dg): 0.72(m, 2H), 0.89(t, 3H, J=7.5Hz), 1.01(m, 2H), 1.71
(m, 2H), 2.62(m, 1H), 3.53(s, 3H), 3.96 (t, 2H, J=7.5Hz), 7.53(d , 1H, J=8.4Hz,), 7.88(d ,
1H, J=8.4Hz,), 8.00(dd, 1H, J,=1.8 Hz, J,=7.8Hz), 8.38(dd, 1H, J,=2.4 Hz, J,=8.4 Hz),
8.70(s, 1H), 8.94(d, 1H, J=2.4 Hz).

[00113] MS: m/z 514 (M+H)".
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1.96(m, 6H), 2.61(m, 1H), 3.57(dt, 2H, Ji=6.9Hz , J2=3.0Hz), 3.96(t, 2H,
J=7.2 Hz), 4.04-4.18(m, 3H), 7.48(d, 1H, J=8.4Hz), 7.85(d, 1H, J=8.4Hz),
7.95(dd, 1H, Ji=8.4Hz, J2=2.4 Hz), 8.34(dd, 1H, Ji=8.4Hz , J2=2.4Hz),
8.66(s, 1H), 893(d 1H, J= 24Hz) [00146] MS m/z 584 (M+H)+ [00147]11

[OQ,}.ﬁ@]HlﬁllE{@,)gg qgmm%nMQQH 40% 95% gradlent in 10 mlnutes then MeOH
95%. Retention Time=8.93 min, [00149] 1H NMR (DMSO, d6): 0. me 2H295¢7
(Y

0.99RL  SHE LA oanditeaynMeRBl 409gtd %graslienbiny L njimics e ecOH
2. & tibln Tidh©5I1 (X1 2Irhik= 72Hz) 406(q 2H, J=7.2Hz), 7.33(m, 2H),

H,Jls 1(dd, 1
i SN AR P L L A T A
Hz): l[@@tso]qngm/zuf@mme §00051H-CFoieoHo 1=RI2 rdlanrrS - 2H,
ricgydybixanthing (001 SZNMAL SRMBE.1d8)i 18,1 2 @) 1 £: 888 €Hy, 1,=2.1
J= 75Hz§ﬁ£p02](_rg}j 2H§) 1.57-1.74 (m, 4H2 2.62(m. 1H) 3.97(m, 4H),

7. 308 005, 8155 TH-0 512 3465 HDs 2 é’%zl)H?Jéé(H#Z)iH J1=7.8
Hzj0dd1}8 Hazs), SB0ERIMEIT1=8.4 Hz, J2=2.4Hz), 8.42(d, 1H, J=2.4Hz),

8.51(dd, 1H, J1=4.8 Hz, J2=1.5Hz), 8.99(d, 1H, J=2.4 Hz). [00153] HPLC

condltlon MeOH 40% 95% gradlent in 10 mlnutes then MeOH 95%: Retention
1. 100184 &5 thvl)mcotmovl] N-

radlent in 10 minutes then MeOH 95%. Retention
TnHEHi&l 09 Iﬁ%c[e@rthfrfm iR 1B, gefiona iy, Diytes domMoQpl 95%.
0. 72t txdin Tich 8910, SHid=7.5Hz), 1.00-1.20(m, 3H), 1.71(m, 2H), 2.63(m,
1H (m,1 H 1 Jl-l- =2 1Hz7), 7. ,1H, J=8.4Hz7),
A B R S S RN NGO el TR o,
J=2.0Hm). 2[@0158YM$3@MZ45042(M{1H)4P{D@1%]1 D4, TIWidilidotimb 1=8.7Hz),
RSl R0y d Py OANARIRCORE, [QOIRALHEL & onHIONMIH. s 66(s.
40‘1/({{) 86/905 (Eaijgrr}t |2n4119 Snlnutes then MeOH 95% Retentlon Time=9.00 min.

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

[00122] 4: 1-Cyclopropyl-3-propyl-8-[6-(N-[6-(trifluoromethyl)nicotinoyl]-N-(2-

methoxyethyl)amino)-3-pyridyl|xanthine:
[00123] HPLC condition: MeOH 40%-95% gradient in 10 minutes then MeOH 95%.

Retention Time=10.08 min.

[00124] 'H NMR (DMSO, d¢): 'H NMR (DMSO, d¢): 0.71(m, 2H), 0.88(t, 3H,
J=7.5Hz), 1.05(m, 2H), 1.70(m, 2H), 2.62(m, 1H), 3.19(s, 3H), 3.62(t, 2H, J=5.4Hz),
3.96(t, 2H, J=7.5Hz), 4.21(t, 2H, J=5.4Hz), 7.47(d, 1H, J=8.7Hz), 7.87(d, 1H, J=8.1Hz),
7.96(d, 1H, J=8.1Hz), 8.34(dd, 1H, J,=8.7 Hz, J,=2.4Hz), 8.66(s, 1H), 8.95(d, 1H,
J=2.4Hz).

[00125] MS: m/z 558 (M+H)*.
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[00161] 1H NMR (DMSO, d6): 0.72(m, 2H), 0.90(t, 3H, J=7.5Hz), 1.03(m,
2H), 1.72 (m, 2H), 2.63(m, 1H), 3.51(s, 3H), 3.97 (t, 2H, J=7.5Hz), 7.17(dd,
1H, J1=8.1 Hz, J2=2.1Hz), 7.45(d , 1H, J=8.4Hz,), 7.93(m, 1H), 8.20(s, 1H),
8.36(dd, 1H, J1=7.5 Hz, J2= 21Hz) 899(s 1H). [00162] MS: m/z 464
(MENQ1261 (00 6316 B umapi Q0 i

[O%%LH@%Q)Q%@@%M@QHM&@@% gradlent in 10 mlnutes then MeOH
95%. Retention Time=9.28 min, [00165] 1H NMR (tDMSO d6): 1H NMR

(DMEB7 lis) HBld-7rpitiony Net{ 3" sadisyt {ngSminsiss, treg sy %-
2.6t bl Tith 85(B3 2hlin)=7.2 Hz), 4.67(d, 2H, J=4.5Hz), 5.16(m, 2H),

5960Tost i NMR (DMSO, dg): 0.74(m, 2H), 0.92(t, 3H, J=7.5Hz), 1.06(m, 2H),
1.73(m, 2H), 2.65(m, 1H), 3.19(s, 3H), 3.64(t, 2H, J=5.7Hz), 3.99(t, 2H, J=7.5Hz),
4.22(t, 2H, J=5.7Hz), 7.18(dd, 1H, J,;=8.4 Hz, ],=2.4Hz), 7.41(d, 1H, J=8.4Hz), 7.91(td,
1H, J,=8.4 Hz, 1,=2.4Hz), 8.18(d, 1H, J=2.4Hz), 8.36(dd, 1H, J;=8.4 Hz, J,=2.1Hz),
8.76(d, 1H, J=2.1Hz).
[00129] MS: m/z 508 (M+H)".

[00130] 6: 1-Cyclopropyl-3-propyl-8-[6-(N-nicotinoyl-N-(2-methoxyethyl)amino)-3-

pyridyl]xanthine:866
[00131] HPLC condition: MeOH 40%-95% gradient in 10 minutes then MeOH 95%.

Retention Time=8.53 min.

[00132] MS: m/z 490 (M+H)".

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

(cyclopropylmethyl)amino)-3-pyridyl|xanthine:
[00134] HPLC condition: MeOH 40%-95% gradient in 10 minutes then MeOH 95%.

Retention Time=9.77 min.

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

[00136] 8: 1-Cyclopropyl-3-propyl-8-[6-(N-nicotinoyl-N-(cyclopropyl)amino)-3-
pyridyl]xanthine:871
[00137] HPLC condition: MeOH 40%-95% gradient in 10 minutes then MeOH 95%.

Retention Time=8.67 min.

[00138] MS: m/z 472 (M+H)*.
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7.37(m, 2H), 7.73(d, 1H, J=7.8 Hz), 8.32(d, 1H, J=8.7Hz), 8.48(s, 1H), 8.54(,
d, 1H, J=3.9Hz), 9.0(s, 1H). [00166] MS: m/z 472 (M+H)+. [00167] 16:
1-Corometh_licotino 1 -N- allylamino)-3-pyridyli xanthine : 836 [00168] HPLC
condition: MeOH 40%-95% gradient in 10 minutes then MeOH 95%. Retention
Time=10.37 min. [00169] 1H NMR (DMSO, d6): 1H NMR (DMSO, d6):
O-TAUTH) 90 924 BB ORI R DATTRATARN ARG 1N

3. 99(t12H J=7.2 Hz), 47 d, 2H, J=4.8Hz), 5.15-5.30(m, 2H), 5.91-6.00(m,

1HCYS -,..0.- -nr nthlne

[00140] HPLC condition: MeOH 40%—95% gradient in 10 minutes then MeOH 95%.
Retention Time=10.71 min.

[00141] 'H NMR (DMSO, dg): 0.19(m, 2H), 0.41(m, 2H), 0.72(m, 2H), 0.91(t, 3H,
J=7.2Hz), 1.00-1.16(m, 3H), 1.70 (m, 2H), 2.62(m, 1H), 3.96 (m, 4H), 7.47(d, 1H,
J=8.4Hz), 7.86(d , 1H, J=8.1Hz,), 7.97(dd, 1H, J,=2.1 Hz, J,=8.1Hz), 8.36(dd, 1H,
J1=2.1 Hz, J,=8.4Hz), 8.68(s, 1H), 8.98(d, 1H, J=2.1 Hz).

[00142] MS: m/z 554 (M+H)".

[00143] 10: 1-Cyclopropyl-3-propyl-8-[6-(N-[6-(trifluoromethyl)nicotinoyl]-N-

(tetrahydrofuranylmethyl)amino)-3-pyridyl|xanthine:1015
[00144] HPLC condition: MeOH 40%-95% gradient in 10 minutes then MeOH 95%.

Retention Time=10.31 min.

[00145] 'H NMR (DMSO, dg): 0.71(m, 2H), 0.88(t, 3H, J=7.5Hz), 1.02(m, 2H), 1.54-
1.96(m, 6H), 2.61(m, 1H), 3.57(dt, 2H, J;=6.9Hz , J,=3.0Hz), 3.96(t, 2H, J=7.2 Hz),
4.04-4.18(m, 3H), 7.48(d, 1H, J=8.4Hz), 7.85(d, 1H, J=8.4Hz), 7.95(dd, 1H, J,=8.4Hz,
J,=2.4 Hz), 8.34(dd, 1H, J,=8.4Hz , J,=2.4Hz), 8.66(s, 1H), 8.93(d, 1H, J=2.4Hz).
[00146] MS: m/z 584 (M+H)".

[00147] 11: 1-Cyclopropyl-3-propyl-8-[6-(IN-nicotinoyl-N-ethylamino)-3-

pyridyl|xanthine:
[00148] HPLC condition: MeOH 40%-95% gradient in 10 minutes then MeOH 95%.

Retention Time=8.93 min.

[00149] 'H NMR (DMSO, d¢): 0.72(m, 2H), 0.91(t, 3H, J=7.2Hz), 1.04(m, 2H),
1.19(t, 3H, J=7.2 Hz), 1.70 (m, 2H), 2.61(m, 1H), 3.95 (t, 2H, J=7.2Hz), 4.06(q, 2H,
J=7.2Hz), 7.33(m, 2H), 7.80(dt , 1H, J,=1.5 Hz, J,=8.1Hz,), 8.31(dd, 1H, J;=2.4 Hz,
J,=8.4Hz), 8.44(d, 1H, J=2.1), 8.53(dd, 1H, J,=2.1 Hz, J,=4.8Hz), 8.99(d, 1H, J=2.1 Hz).
[00150] MS: m/z 460 (M+H)".
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J=8.1Hz), 8.03(d, 1H, J=8.1Hz), 8.40(dd, 1H, J1=8.4 Hz, J2=2.1Hz), 8.73(s,

1H), 8.95(d, 1H, J=2.1 Hz). [00170] MS: m/z 540 (M+H)+. [00171]17:

1-Cyclopropy1-3-propy1-846-(N-nicotinoyl-N-(24piperidin-1- 1 eth 1

amily_ly_liio)- 3p|cy i Ibtanthlne 839 [00172] HPLC condltlon MeOH

40000850k grhdidnCliclooronit s . prieRy [Mime:

[O%Z%Lmnm%543 (M+H)+. [00174]18

é/{g:lo ropy1-3-propy1-846-(N46- étrlfluorometh I)nlcotlno %%Werldm 1-

}n.ww.ﬁim&,d@ taht Hb%‘é%‘ffﬁﬁ éFHbZé MIEOH > 7-

40%795% gradiearin, LM hates thein, Meddo5eh. JR@[SHEszZIOrBHzﬁ B34mwintH,

1 S 11 1 9: 1-CkpitT-nicoting 1:N- 2-
Or[n% L ami “Ethu%%ﬂsztﬂ@o% {%—lelﬁé{cghﬂgq Me Hqé‘o%%-%% 2=2.4H2),
gra?d‘iém ihHL dAidte S thEdMEOH 1 7o FHR e tidiv T R4 1Y, i+ 4001.79]
'V' 06@%]5451(1%6'&%[99&8%%@1{ 40%-95% gradient in 10 minutes then MeOH 95%:
Cyclopropyl-3-propy1-8-16-(N-16-(trifluoromethyl)nicotinoyli-N-(2-
?*TBFHB HRATAMiREY- 3-pyridylixanthine :842 [00181] HPLC condition:
Meg0bi 84%- 3590 gradientnn-Be minutes then MeOH 95%. Retention
Time=6.36 min.

[00155] 13: 1-Cyclopropyl-3-propyl-8-[6-(IN-[6-fluoronicotinoyl]-N-

[cyclopropylmethylJamino)-3-pyridyl]xanthine:
[00156] HPLC condition: MeOH 40%-95% gradient in 10 minutes then MeOH 95%.

Retention Time=10.09 min.

[00157] 'H NMR (DMSO, dg): 0.15(m, 2H), 0.39(m, 2H), 0.72(m, 2H), 0.89(t, 3H,
J=7.5Hz), 1.00-1.20(m, 3H), 1.71(m, 2H), 2.63(m, 1H), 3.95(m, 4H), 7.13(dd, 1H,
J1=8.4Hz, J,=2.1Hz), 7.37(d, 1H, J=8.4Hz), 7.88(m, 1H), 8.16(s,1H), 8.33(dd, 1H,
J1=8.4Hz, J,=2.1Hz), 9.00(d, 1H, J=2.1Hz).

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

[00159] 14: 1-Cyclopropyl-3 1-8-[6- 6-fluoronicotinoyl]-N-methylamino
pyridyl]xanthine:829

[00160] HPLC condition: MeOH 40%-95% gradient in 10 minutes then MeOH 95%.

Retention Time=9.00 min.

[00161] 'H NMR (DMSO, dg): 0.72(m, 2H), 0.90(t, 3H, J=7.5Hz), 1.03(m, 2H), 1.72
(m, 2H), 2.63(m, 1H), 3.51(s, 3H), 3.97 (t, 2H, J=7.5Hz), 7.17(dd, 1H, J;=8.1 Hz,
J,=2.1Hz), 7.45(d , 1H, J=8.4Hz,), 7.93(m, 1H), 8.20(s, 1H), 8.36(dd, 1H, J;=7.5 Hz,
J»=2.1Hz), 8.99(s, 1H).

[00162] MS: m/z 464 (M+H)".
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[00182] 1H NMR (DMSO, d6): 0.73(m, 2H), 0.91(t, 3H, J=7.5Hz), 1.05(m,
2H), 1.73(m, 2H), 2.36(m, 4H), 2.63(m, 3H), 3.39(m, 4H), 3.99(t, 2H,
J=7.5Hz), 4.20(t, 2H, J=6.0 Hz), 7.43(d, 1H, J=8.4Hz), 7.90(d, H, J=8.1Hz),
8.00(d, 1H, J=8.1Hz), 834(dd 1H, Jl 84Hz J2 24Hz) 870(3 1H)
8.96pd63H, ST WoISPIonyl BB nAkR Minpy
h85 8 xYRiphey B3 Y[ 1 1_y |_]_]p p_ Iuor0|I|cot|nol -N- 2 er|d|n 1-1
eth 1 amiiyjl 1 xanthine:845 [00185] HPLC condition: MeOH 20%-52%

gradfttln 19 hinGeaditinen MeBH 89952 Rkw@adisnt 18 wemihey ddedd; P> %-
1HRSMR (DMSE:9d8) nfin74(m, 2H), 0.92(t, 3H, J=7.5Hz), 106(m 2H) 1.45-

L A DAL A

J=8AHiZ27, SN PFD 168 (n HAL) 25 ami AHB. A1, |—$H]=12742|—Iiy) 84#6(dd2H.

1Hy 58,4 ’5'46(1% ZfﬁHgbz%n%Z(ﬁ) UrhaAAne-4Hp)y 38¢43(%, Y. 4APA8EIMa: 11,
miz 561 (MEH)+ [0

1- éy%i%‘é?bp?ﬁ ér’éb;?’l é@fbdk{ iﬁ%%bﬁr@&%r’&)h N-(2- mo holinoeth
1)godd663-rkMiL, ianthirne(Bd61)*.

[00167] 16: 1-Cyclopropyl-3-propyl-8-[6-(N-[6-(trifluoromethyl)nicotinoyl]-N-

allylamino)-3-pyridyl]xanthine:836
[00168] HPLC condition: MeOH 40%-95% gradient in 10 minutes then MeOH 95%.

Retention Time=10.37 min.

[00169] 'H NMR (DMSO, d¢): 'H NMR (DMSO, dg): 0.73(m, 2H), 0.91(t, 3H, J=7.5
Hz), 1.03(m, 2H), 1.72(m, 2H), 2.66(m, 1H), 3.99(t, 2H, J=7.2 Hz), 4.73(d, 2H,
J=4.8Hz), 5.15-5.30(m, 2H), 5.91-6.00(m, 1H), 7.53(d, 2H, J=8.4Hz), 7.91(d, 1H,
J=8.1Hz), 8.03(d, 1H, J=8.1Hz), 8.40(dd, 1H, J,=8.4 Hz, J,=2.1Hz), 8.73(s, 1H), 8.95(d,
1H, J=2.1 Hz).

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

[00171] 17: 1-Cyclopropyl-3-propyl-8-[6-(N-nicotinoyl-N-(2-[piperidin-1-

yl]ethyl)amino)-3-pyridyl]xanthine:839
[00172] HPLC condition: MeOH 40%-95% gradient in 10 minutes then MeOH 95%.

Retention Time=4.90 min.

[00173] MS: m/z 543 (M+H)".

[00174] 18: 1-Cyclopropyl-3-propyl-8-[6-(N-[6-(trifluoromethyl)nicotinoyl]-N-(2-

[piperidin-1-yl]ethyl)amino)-3-pyridyl]xanthine:838
[00175] HPLC condition: MeOH 40%-95% gradient in 10 minutes then MeOH 95%.

Retention Time=6.63 min.

[00176] MS: m/z 611 (M+H)*.
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[00189] HPLC condition: MeOH 20%-70% gradient in 10 minutes then MeOH
70%. Retention Time=10.13 min. [00190] 1H NMR (DMSO, d6): 0.73(m, 2H),
0.89(t, 3H, J=7.5Hz), 1.03(m, 2H), 1.73(m, 2H), 2.34(m, 4H), 2.62(m, 3H),
3.39(m, 4H), 396(t 2H, J= 75Hz) 416(m 2H), 7. 14(dd 1H, J1=8.7 Hz,
J2HW0KHY), A%1] Sy izB 1 sgMingy -2 4Hz), 8.16(d, 1H,
J= &&%@1@@&{@%@@p%mag%n%%) 9.00(s, 1H). [00191] MS: m/z
56 M+H)+§7ﬁ30192]

sy o8 MIRER RSO R st flininates 1hpaoYis g 70%.

Hméfeﬁ@mdmmﬁmwhlm% 95% gradient in 10 minutes then MeOH 95%.

Re 4 4] MS: m/z 529 (M+H)+. [00195]24:
é@%%%iopy 23! psrsozay r@&?@ N-16-(trifluoromethyl)nicotinoyli-N-(2-

rolidin-1- 1 eth 1 amillp,u:icyj_1,tanthine:851 [00196] HPLC condition: MeOH

40%0958? grmlqr@wlé&@aw%mrs!v@% B2 RELHRN)HIBIGTO ANTIN.

[OO 71 MS: m/z 597 (M+H)+ [001 S

1-ERSEssihdapag ‘ #8%4-N-Rthiophen-2- 1 meth 1

anw(tlsqm UjaG ¢ c’kﬂqdﬁi‘dﬁhlﬂﬂfﬁﬁ‘l mmgs%rgau@momdmmnmahmm%%.

ete : io mi £s then MeOH 95%. Retention Time=10.10 min. [00200]
M ? %‘é rﬁ% 6b201] 26: 1-Corometh_licotino 1 -N-iso-
bu{9lb1|$12ﬂlo) 51 PR DB NG ): 1@1715([002@] BPLE ébnditibAHKIeOHS(m, 2H),

4090,9570 iacienin Y8 minedes, BN Ve %k RelenianLimers)11.86: on,
"™126.0 Hz), 7.43(d, 1H, J=8.4Hz), 7.90(d, H, J=8.1Hz), 8.00(d, 1H, J=8.1Hz), 8.34(dd,
1H, J,=8.4 Hz, 1,=2.4Hz), 8.70(s, 1H), 8.99(d, 1H, J=2.4Hz).
[00183] MS: m/z 613 (M+H)".

[00184] 21: 1-Cyclopropyl-3-propyl-8-[6-(N-[6-fluoronicotinoyl]-N-(2-[piperidin-1-

yllethyl)amino)-3-pyridyllxanthine:845
[00185] HPLC condition: MeOH 20%-52% gradient in 10 minutes then MeOH 52%.

Retention Time=13.9 min.

[00186] 'H NMR (DMSO, de): 0.74(m, 2H), 0.92(t, 3H, J=7.5Hz), 1.06(m, 2H), 1.45-
1.84(m, 8H), 2.65(m, 1H), 2.99(m, 2H), 3.35(m, 2H), 3.59(m, 2H), 3.99(t, 2H, J=7.5Hz),
4.45(m, 2H), 7.20(dd, 1H, J,=8.4 Hz, J,=2.4Hz), 7.43(d, 1H, J=8.4Hz), 7.97(dt, 1H,
J1=8.1 Hz, 1,=2.4Hz), 8.23(d, H, J=2.4 Hz), 8.35(dd, 1H, J,=8.4 Hz, J,=2.4Hz), 9.12(d,
1H, J=2.4Hz), 10.13(s, 1H).

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

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

morpholinoethyl)amino)-3-pyridyl]xanthine:846
[00189] HPLC condition: MeOH 20%-70% gradient in 10 minutes then MeOH 70%.

Retention Time=10.13 min.
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[00203] 1H NMR (DMSO, d6): 0.71(m, 2H), 0.88(m, 9H), 1.02(m, 2H),

1.68(m, 2H), 1.91(m, 1H), 2.61(m, 1H), 3.95(m, 4H), 7.48(d, 1H, J=8.4Hz),
7.83(d, 1H, J=8.4Hz), 7.92(d, 1H, J=8.1Hz), 8.35(dd, 1H, Ji=8.4Hz ,
J2=2.1Hz), 8.64(s, 1H), 8.94(d, 1H, J=2.1Hz). [00204] MS: m/z 556 (M+H)+.
[00205] 27: 1 3-Di ro 1-8- 6- N-nicotimeth 1 amino -3- pyridyli xanthine : 814
(0030 B3d7PLS cenritianiveOt, #0%:Ans aradienbin Lemynyias,thangoty),
95%. Retention Time=10.63 min. 020%; 1H NMR (DMSO, d6): 0.18(m, 2H H
0.42(rm2ehD o, %ﬂb,%@@eﬂgﬂ %(ﬁ%”z%l?%t 2 ééﬂ;‘% Q1.
J=7.2HaJ, #01(8.7H), 723%1@Hz)2|ﬂ)311d71(d J3:Bl791%7 8189%81338& SIé(rnriBHHz),
8. H), [ 488 (

\ggqy (dl ‘Il[wﬂ(c})?ne Sﬁ?gé/ ﬁ N%ca:){ opy ;éthyj/?) mlno)) 3-pyridyli

xathﬂlr?é] 81M§0@Q1@P$—I@Lﬂﬁ:ondltlon MeOH 40%-95% gradient in 10

minutes then MeOH 95%. Retention Time=11.46min. [00211] 1H NMR

(DMSC%dG)ZO 18(m, 2H), 0.42(m, 2H), 0.89(m, GH), 1 16(m 1H), 160(m
L :Zn"l - PROpY 0!:\1 0 10 14

7. &i(&hilhh,mlﬂ&wﬂvﬁﬂdthhid 8568.4Hz), 8.38(dd, 1H, J1=8.4 Hz,

), H)..9.0 12].MS: m
[O()[ﬁg‘ﬁg fh\? %m"‘r%p‘i)}% (1]@ %@Eﬁ%&?ﬁ Iuorgrr%[gfﬂzyt/hnmlyj rll%ig Saj d#{%%'
etReyaibtaritiine=867 j00214] HPLC condition: MeOH 40%-95% gradient in
10 guipedes than MelhPateHyetention Time=10.91 min. [00215]1H NMR
(DMSO dé): 0.87(m, 6H), 1.60(m, 2H), 1.73(m, 2H), 3.19(s, 3H), 3.62(t, 3H,
J=5.1Hz), 3.86(t, 2H, J=7.2Hz), 4.00(t, 2H, J=7.2Hz), 4.31(t, 2H, J=5.1Hz),
7.48(d93H, &48 Mz} b, Lo A& 461200 6B (Gorbirle dhy Briddzh o318 6(dd,
1H, J1=8.4 Hz 12= 3.,66(s, 1H), 8.95(d. 1H, J=2.4Hz). [00216] MS:

[00196] HPLC condition: MeOH 40%-95% gradient in 10 minutes then MeOH 95%.
Retention Time=6.43 min.

[00197] MS: m/z 597 (M+H)*.

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

yDmethyl]amino)]-3-pyridyl]xanthine:864
[00199] HPLC condition: MeOH 40%-95% gradient in 10 minutes then MeOH 95%.

Retention Time=10.10 min.

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

[00201] 26: 1-Cyclopropyl-3-propyl-8-[6-(N-[6-(trifluoromethyl)nicotinoyl]-N-iso-

butylamino)-3-pyridyl|xanthine:1014
[00202] HPLC condition: MeOH 40%-95% gradient in 10 minutes then MeOH 95%.

Retention Time=11.06 min.

[00203] 'H NMR (DMSO, dg): 0.71(m, 2H), 0.88(m, 9H), 1.02(m, 2H), 1.68(m, 2H),
1.91(m, 1H), 2.61(m, 1H), 3.95(m, 4H), 7.48(d, 1H, J=8.4Hz), 7.83(d, 1H, J=8.4Hz),
7.92(d, 1H, J=8.1Hz), 8.35(dd, 1H, J,=8.4Hz , J,=2.1Hz), 8.64(s, 1H), 8.94(d, 1H,
J=2.1Hz).
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[00217]30: 13-Di ro 1-8- 6- N- 6-fluoront eth 1 amino -3- pylin j1 xanthine:852
[00218]1H NMR (DMSO, d6): 0.88(m, 6H), 1.57(m, 2H), 1.72 (m, 2H), 3.18(s,
3H), 3.60(t, 2H, J=5.7Hz), 3.86(t, 2H, J=7.5Hz), 4.00 (t, 2H, J=7.5Hz), 4.19(t,
2H, J=5.7Hz), 7.14(dd, 1H, J1=8.7 Hz, J2=2.7Hz), 7.39(d , 1H, J=8.7Hz,),

7. 89@@9 HH MﬁzWHiﬂQHH?Hz) 8.15(d, 1H, J=2.7Hz), 8.34(dd, 1H,
J1=8.4 Hz, J2=2.4Hz), 8.99(d, 1H, J=2.4Hz). [00219] HPLC condition: MeOH
40%-95% gradlelnt in 10 mlnutes then MeOH 95% 1Reten'{lontthlme 10. %8

mi

3- Bﬁlﬂ«ﬂ}%ﬁhjﬁ%&tnﬂuoromethyl)nlcotlnoyI| -N-(2-

L e A T e SR A S R
4.Fgnoen Diaak5H3 B10R-5.15(m, 4H), 5.83-6.00(m, 2H), 7.48(d, 1H,
J=oéhtR) 7- %@@Mﬁ'{bWh‘ )0k olz%'dﬁb 6% d@ﬁﬁl%ﬁﬁ 4n),

Hz, J2=2.4Hz), 8.67(d, 1H, J=1.5Hz) 895 1H J 24H 00223] HPLC
condifick: %Wéowétﬁ% Bk §tidhh rirﬂéﬂﬁ G Bs%hDREE ol
TlrmEFQH&l 8- $Qﬂzla4];msg 60/@, 356, (M-+H)+. [00225] 32:

wﬁ 3&? %ggﬁ? etinoyll-N-(2-methoxyethyl)amino)-3- pylin j1
Ine:868 [0 f6ﬁ ¢ dondition: MeOH 40%-95% gradient in 10
minutes then MeOH 95%. Retention Time=9.00 min. [00227] MS: m/z 506

(M[lddﬁ;giooggB]] 3-Dipropyl-8- [6 (N-]6-(trifluoromethyl)nicotinoyl]-N-
33:1 3 D|aIIy1 8464N nlcotlnoy N- 2-methoxyethyl)amino)-3- pylin j1

satiine8l31006-95% gradient in 10
m|mﬁﬂﬂ)ﬂheH{M@bbﬂ&%nRQRm}DQO-%mS%BgZﬁﬁﬂﬂm 10 minutes then MeOH 95%.

Retention Time=11.46min.

[00211] 'H NMR (DMSO, dg): 0.18(m, 2H), 0.42(m, 2H), 0.89(m, 6H), 1.16(m, 1H),
1.60(m, 2H), 1.74(m, 2H), 3.87(t, 2H, J=7.2Hz), 4.01(m, 4H), 7.49(d, 1H, J=8.4Hz),
7.87(d, 1H, J=8.4Hz), 7.97(d, 1H, J=8.4Hz), 8.38(dd, 1H, J,=8.4 Hz, J,=2.4Hz), 8.69(s,
1H), 9.00(d, 1H, J=2.4Hz).

[00212] MS: m/z 556 (M+H)".

[00213] 29: 1.3-Dipropyl-8-[6-(N-[6-(trifluoromethyl)nicotinoyl]-N-(2-

methoxyethyl)amino)-3-pyridyl]xanthine:817
[00214] HPLC condition: MeOH 40%-95% gradient in 10 minutes then MeOH 95%.

Retention Time=10.91 min.

[00215] 'H NMR (DMSO, dg): 0.87(m, 6H), 1.60(m, 2H), 1.73(m, 2H), 3.19(s, 3H),
3.62(t, 3H, J=5.1Hz), 3.86(t, 2H, J=7.2Hz), 4.00(t, 2H, J=7.2Hz), 4.31(t, 2H, J=5.1Hz),
7.48(d, 1H, J=8.4Hz), 7.87(d, 1H, J=8.4Hz),), 7.96(d, 1H, J=8.4Hz), 8.36(dd, 1H, J,=8.4
Hz, J,=2.4Hz), 8.66(s, 1H), 8.95(d, 1H, J=2.4Hz).

[00216] MS: m/z 560 (M+H)".
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[00230] MS: m/z 488 (M+H)+. [00231] 3'a_pDi roerazii 1 -3- rid 1 xanthine:
[00232] Compound 34 can be formed from compound 1A by condensation
with piperazine. [00233] HPLC condition: MeOH 20%-75% gradient in 10
minutes then MeOH 75%. Retentlon Tlme 9. 24 min. [00234] 1H NMR
(DK&7H6)30: 8ZpeDimEDDY 6 B R oyl P M pino)-3-
J=42ide3madde- 852 J=4.5 Hz) 3.85(t, 2H J= 7 5Hz) 399(t 2H J 75 Hz),
6.88(d, 1H, J=9.0Hz), 8.13(dd, 1H, J1=9.0 Hz, J2=2.4 Hz), 8.80(d

3=D913). [0d2BYIRIEIMNP b (fMSTim: GHb2avien: 140 &“82%) r€1 18(s, 3H),
6-fiticotinoHl 6. THesh 3l8aminH. -B=TiSayyhxanthizie; [00387), HRRGE, eondifontz),

M % 9 % th 5% nt

et Ll %@ﬁ%%#l’%@ @W@o qa?é)w!'i%l# Zgﬁo%‘a 1i=8.4 Hz.

0.98tAh/BH), & B7¢m | BHY=2.7Hpmn, 2BY(dd.50(5, BHY,B . He(t)213 Akzr. 5HY(d, 1H,

4QO@,4¥1-Z| J=7.5Hz), 7.16(dd, 1H, J1=8.4 Hz, J2=2.4Hz), 7.45(d, 1H,

J=8.7Hz 792dt 1H, J1=8.4 Hz, J2=2.4Hz), 8.19(d, 1H, J=2.4Hz), 836lgld

1HO921% 7 HPLES condition: M 40%-92% gradienbmobopineenifs il OH 95%

(MRH&ﬁu{ﬁOﬂﬁﬂ]ﬁ@lﬂS&ﬂBl ro 1-8- 6- N- 6- trifltnethlincotino 1 -N- eth 1 amino
lix ne LC condition: MeOH 40% - 95% gradient in

10[m ﬂ{i\ f\ﬂfzoﬁgg@%‘ikgptennon Time=10.87min. [00242] 1H NMR

(DMSO, d6): 092(m 6H), 1.24(t, 3H, J=6.9 HZz), 1.55- 178(m 4H), 3.90(t, 2H,

J= Zo@zb'ﬁ) 43‘13(1 ?Hlavh—h? b#k-fb At fualdmdF6:
790(d ;.‘ 3.00(dd ¥

..:

g8l 11 J= 18Hz) [00243]13C NMR
(DMSQZ]%) HOL\QEIRII;HMSGJS &19 ZQZQ(QCBFI&, 4250812A3.125 4446 4108221,

O P b a0 PlRtdr B P s 0 0 B0 00tm
2H), 7.48(d, 1H, J=8.7Hz), 7.86(d , 1H, J=8.4Hz,), 7.95(d, 1H, J=8.4Hz), 8.35(dd, 1H,
J,=8.4 Hz, J,=2.4Hz), 8.67(d, 1H, J=1.5Hz), 8.95(d, 1H, J=2.4Hz).

[00223] HPLC condition: MeOH 40%-95% gradient in 10 minutes then MeOH 95%:
Retention Time=9.81 min.

[00224] MS: m/z 556 (M+H)".

[00225] 32: 1,3-Diallyl-8-[6-(N-[6-fluoronicotinoyl]-N-(2-methoxyethyl)amino)-3-

pyridyl]xanthine:868
[00226] HPLC condition: MeOH 40%-95% gradient in 10 minutes then MeOH 95%.

Retention Time=9.00 min.

[00227] MS: m/z 506 (M+H)".

[00228] 33: 1.3-Diallyl-8-[6-

pyridyl]xanthine: 867
[00229] HPLC condition: MeOH 40%-95% gradient in 10 minutes then MeOH 95%.

Retention Time=8.28 min.

[00230] MS: m/z 488 (M+H)*.
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[00244] MS: m/z 530 (M+H)+. Compound B [00245] General procedures for
the preparation of Urea Substituted Pyridyl compounds 37-41: [00246]
Compound B (50 mg) and the corresponding substituted isocyanate (3 eq)
were placed in a pressure vessel and dlssolved in dry THF ( 5 10 mis). The

prd882dtlvedde| WaBibiepy ,
24[332@2ﬁft@0919§8{ﬁﬂ ﬁleﬁﬂxwr?dﬁﬁ&c%ﬁ?%ﬁ&‘ﬁ%ﬁﬂ V@G ane RYGHIRA BYith
gradient silica gel chromatography or preparative HPLC. [00247]371068:
14BR§“HBfopropy1-2,3,6,7-tetrahydro-2,6-dioxo-3-propy1-1H- urin-8- 1
idineB23311- (AR Lyinbhayiteth NieGHR0e 0K fradidntiieal Q0248 kiR IeOH 75%.
corﬁd go OH é 0-95% gradient in 10 minutes then MeOH 95%. Retention
Time= ”_15’% min. ?o‘bﬁli‘é] MS: m/z 534 (M+H)+. [00250] 381071: 1-
STWQZQG]llinIpNMR (DMS®, gy 0.88(7-28-dicb&oH3).rd- A6 dh-8L.72(m, 2H),

lidinrgala3r3ilisZnoeih L wiea=l0Paz LG nonditian, Medit 4096195 %0r),
gradient in 10 minutes then MeOH 95%. Retention Time= 12.94 min. [00252]

1HONIMARR {BMSEB) B0l 77idnd Parlay; 0008 (f 234 S 889911 B7 - Bl 9=6.3
Hzpod235)(d, f19; I8 ®slay+2167 (m, 1H), 3.31 (s, 3H), 3.65 (t, 2H, J=5.4 Hz),
4.03 (t, 2H, J=6.6 Hz), 4.23 (t, 2H, J=5.4 Hz), 6.91 (m, 1H), 7.37 (m, 2H),
7.59 (m, 2H), 8.47 (d, 1H, J=8.7 Hz), 9.14 (s, 1H), 11.20 (s, 1H). [00253] MS:
m/H8236{M-+39)+1..0DABEAPIBEAFAN-(6-fluoronicotinoyl)-N-(methyl)amino)-3-

1146010y eeRiepy1-2,3,6,7-tetrahydro-2,6-dioxo-3-propy1-1H-
[00237] HPLC condition: MeOH 40% - 95% gradient in 10 minutes then MeOH 95%.

Retention Time=10.01 min.

[00238] 'H NMR (DMSO, dg): 'H NMR (DMSO, de): 0.88(m, 6H), 1.57(m, 2H),
1.72(m, 2H), 3.50(s, 3H), 3.86(t, 2H, J=7.5Hz), 4.00(t, 2H, J=7.5Hz), 7.16(dd, 1H,
1,=8.4 Hz, 1,=2.4Hz), 7.45(d, 1H, J=8.7Hz), 7.92(dt, 1H, J,=8.4 Hz, J,=2.4Hz), 8.19(d,
1H, J=2.4Hz), 8.36(dd, 1H, J,=8.7 Hz, J,=2.4Hz), 8.99(d, 1H, J=2.4Hz).

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

[00240] : i 6-(trifluoromethyl)nicotinoyl

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

Retention Time=10.87min.

[00242] 'H NMR (DMSO, dg): 0.92(m, 6H), 1.24(t, 3H, J=6.9 Hz), 1.55-1.78(m, 4H),
3.90(t, 2H, J=7.2 Hz), 4.03(t, 2H, J=7.2 Hz), 4.12(q, 2H, J=6.9 Hz), 7.51(d, 1H,
J=8.4Hz), 7.90(d, 1H, J=8.4Hz), 8.00(dd, 1H, J,=8.4Hz, J,=1.8Hz), 8.41(dd, 1H,
J,=8.4Hz , J,=2.1Hz), 8.71(s, 1H), 9.01(d, 1H, J=1.8Hz).

[00243] “C NMR (DMSO, dg): 10.95, 11.11, 13.10, 20.79, 20.78, 42.181, 43.12,
44.46, 108.22, 120.26, 120.45, 120.97, 122.87, 135.71, 136.06, 137.75, 146.44, 146.55,
147.00, 148.25, 149.03, 150.61, 154.08, 155.11, 166.48.
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purin-8-yl)pyridin-2-y1)-3-(2-fluorophenyl)-1-(2-methoxyethyl)urea: [00255]
HPLC condition: MeOH 40%-95% gradient in 10 minutes then MeOH 95%.
Retention Time=13.28 min. [00256] MS: m/z 522 (M+H)+. [00257] 401099: 3-
3-chloro heiTh_(pylikpmh23,6,7h dro-2 6- dioxo-3- ro 1-1H-
urii_p_p_yp_ayD.-2- 1 -1- 2-methox eth 1 urea: [00258] HPLC condition:
Ma@bb49%0-Rpd0QrasieniindP, minutes then MeOH 95%. Retention
Time=13.55 min. [00259] 1H NMR (DMSO, d6): 0.77 (m, 2H), 0.95 (t, 3H,
J=7.2Hz), 1.07 (m, 2H), 1.77(q, 2H, J=7.2HZz), 2.67 (m, 1H), 3.30 (s, 3H),
3.65 (t, 2H, J=5.4Hz), 4.04 (t, 2H, JG6BHz), 4.22 (t, 2H, J=5.4Hz), 7.12 (dd,
1H, J=1.5 Hz, 8.4Hz), 7.37 (t, 2HNJ=8.1 Hz), 7.55 (q, 2H, J=9.0 Hz), 7.80 (t,

1H, J=2.1 Hz), 8.46 (dd, 1H, J1=2¢{ Hz, J2=9.3Hz), 9.15 (d, 1H, J=2.4Hz),
11.14 (g, 1H),.[00260] MS: m/z @ M+H)+. [00261&411300: 1-
H

5Sh236tntrgi2ro 1-1H- OMe Rl , QA ®
purinI‘S-yI}pyr' i 3-(trif|uoromethyl)pheﬁvﬁj-\igli eyno» eg@%mﬂea:
[0 ] ition: MeOH 40207858¢ gradigsti inu herkMeOH

95%. Rgtention Time= 13.30 min. [00263] 1H NMR (PMSO, d6): 0.76 (m,
2H), O.9%£&6€hlr1dJ§7.2Hz), 1.07 (q, 2H, J=7.2 Hz), 1.77(q, 2H, J=7.2 Hz),
2.67 (m, 1H), 3.29 (s, 3H), 3.65 (t, 2H, J=5.7 Hz), 4.04(t, 2H, J=6.3 Hz), 4.31
(t, Q024595. TR}l A3(sbedies) ot bhe), FrEReorBHYE 7uida(ds didiickedh 1 ibyakiyl
8.09(s, 1H), 8§ 47 (dd, 1H, J1=2.4 Hz, J2=8.7 Hz), 9.15 (s, 1H), 11.14 (s, 1H).
[0TSR RS §ﬁ%‘7 AL75 (M+H)+. 00 R30)L R3 or 0 R3A-0HO

[00246] Compound B (50 mg) and the corresponding substituted isocyanate (3 eq)

were placed in a pressure vessel and dissolved in dry THF (~5-10 mls). The pressure
vessel was flushed with nitrogen, sealed and stirred at 80° C for 24-72 h. After cooling,
the mixture was concentrated in vacuo and purified by gradient silica gel

chromatography or preparative HPLC.

[00247] 371068: 1-(5-(1-cyclopropyl-2,3,6,7-tetrahydro-2,6-dioxo-3-propyl-1H-

purin-8-y)pyridin-2-yl)-1-(2-methoxyethyl)-3-(3-methoxyphenyl)urea:
[00248] HPLC condition: MeOH 40%-95% gradient in 10 minutes then MeOH 95%.

Retention Time=12.80 min.

[00249] MS: m/z 534 (M+H)*.

[00250] 381071: 1-(5-(1-cyclopropyl-2,3,6,7-tetrahydro-2,6-dioxo-3-propyl-1H-

purin-8-yD)pyridin-2-y1)-3-(3-fluorophenyl)-1-(2-methoxyethyl)urea:
[00251] HPLC condition: MeOH 40%-95% gradient in 10 minutes then MeOH 95%.

Retention Time=12.94 min.

[00252] 'H NMR (DMSO, de): 0.77 (m, 2H), 0.95 (t, 3H, J=7.2Hz), 1.07 (d, 2H,
J=6.3 Hz), 1.77(d, 2H, J=6.9 Hz), 2.67 (m, 1H), 3.31 (s, 3H), 3.65 (t, 2H, J=5.4 Hz), 4.03
(t, 2H, J=6.6 Hz), 4.23 (t, 2H, J=5.4 Hz), 6.91 (m, 1H), 7.37 (m, 2H), 7.59 (m, 2H), 8.47
(d, 1H, J=8.7 Hz), 9.14 (s, 1H), 11.20 (s, 1H).
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RI, THF, 70-80 CON o NR4 Compound B [00265] General procedures for the
preparation of Amide Substituted Pyridyl compounds 42-45: [00266]
Compound B (50 mg) and the corresponding anhydride or acid chloride (>10
eq) were placed in a pressure vessel and dissolved in dry pyridine (-5-10
mls). For anhydride reactions, DMAP was added in catalytic amounts. The
Prepenss vesis! Was fiushediyyith nitrogen, sealed and stirred at 80C for
24-72 h. After cooling, the mixture was concentrated in vacuo and purified by
gradient silica gel chromatography or preparative HPLC. [00267]42 1086:
N-[60234)-2 B9dTRCOt B 5 LeltlopiipyB2 Bidilt- %deﬂﬂacadﬁm@exmaﬁﬁ)wmc
n: e0H 95%. Retention
_____ C_n‘l e o' cthyl)ureq:

do[ﬂ915¥2] 6 dﬂmﬁ‘pﬂp@@@n rOMEOH @%—ﬁé’i?algrddmmu fifBingtesHiireMeOH 95%.

1-henzamite Q034 bkHRL.C condition: MeOH 40%-95% gradient in 10
minutes then MeOH 95%. Retention Time=12.63 min. [00272] 1H NMR

(DMESOLie) NP7 (A ZHMBED1(t, 3H, J=7.5Hz), 1.02(m, 2H), 1.70(q, 2H,
J 75Hz) 2.61 (m, 1H), 2.97(t, 2H, J=7.5Hz), 3.96(t, 2H, J=6.3Hz), 4.23(t,
(d H . . : 1H),

1- J[bhzléﬁj“ SHWMHSEZMQ&@ "40%-95% gradient in 10 minutes then MeOH 95%.
Retention Time=13.55 min.
[00259] 'H NMR (DMSO, d¢): 0.77 (m, 2H), 0.95 (t, 3H, J=7.2Hz), 1.07 (m, 2H),
1.77(q, 2H, J=7.2Hz), 2.67 (m, 1H), 3.30 (s, 3H), 3.65 (t, 2H, J=5.4Hz), 4.04 (t, 2H,
J=6.3Hz), 4.22 (t, 2H, J=5.4Hz), 7.12 (dd, 1H, J=1.5 Hz, 8.4Hz), 7.37 (t, 2H, J=8.1 Hz),
7.55 (q, 2H, J=9.0 Hz), 7.80 (t, 1H, J=2.1 Hz), 8.46 (dd, 1H, J,=2.7 Hz, J,=9.3Hz), 9.15
(d, 1H, J=2.4Hz), 11.14 (s, 1H).
[00260] MS: m/z 538 (M+H)".

[00261] 411300: 1-(5-(1-cyclopropyl-2,3,6,7-tetrahydro-2,6-dioxo-3-propyl-1H-

purin-8-yl)pyridin-2-yl)-3-(3-(trifluoromethyl)phenyl)-1-(2-methoxyethyl)urea:
[00262] HPLC condition: MeOH 40%-95% gradient in 10 minutes then MeOH 95%.

Retention Time=13.30 min.

[00263] 'H NMR (DMSO, de): 0.76 (m, 2H), 0.98 (t, 3H, J=7.2Hz), 1.07 (q, 2H,
J=7.2 Hz), 1.77(q, 2H, J=7.2 Hz), 2.67 (m, 1H), 3.29 (s, 3H), 3.65 (t, 2H, J=5.7 Hz),
4.04 (t, 2H, J=6.3 Hz), 4.31 (t, 2H, J=5.7 Hz), 7.42 (d, 1H, J=8.4 Hz), 7.59 (m, 3H), 7.84
(d, 1H, J=8.1 Hz), 8.09 (s, 1H), 8.47 (dd, 1H, J;=2.4 Hz, J,=8.7 Hz), 9.15 (s, 1H), 11.14
(s, 1H).

[00264] MS: m/z 572 (M+H)".
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[00275] HPLC condition: MeOH 40%-95% gradient in 10 minutes then MeOH
95%. Retention Time= 11.95 min. [00276] 1H NMR (DMSO, d6): 0.19 (m,
2H), 0.41 (m, 2H), 0.75 (m, 2H), 0.92 (t, 3H, J=7.2HZz), 1.05 (m, 2H), 1.67 (m,
1H), 1.75 (q, 2H, J=7.5 Hz), 2.65 (m, 1H), 3.97 (m, 4H), 7.18 (d, 1H, J=8.4
Hz), 7.37 (m, 3H), 7.57 (m, 2H), ;ﬁ[@oﬁz} 1H), 8.26 (dd, 1H, J1=2.7 Hz,
J2=8.7 Hz), 9.07 (d, 1H, J=1.8 ki ®7] MS: m/z 485 (M+H)+
[00278]451301:

N-(5-(1-cyclopropy1-2,3,6,7- tetrahych)o -2,6-dioxo-3-propyl-1H- urin-8-
1)pyridio-2-y-N-(2-(pyridin-3-y1 et |valam|de [0@279] HPLC condltlon

MaOJ—II\I %-85% ient in 10 mifutes then MROH 25% Retenti |on %\\
TimeF9.8 02806INWIS: m/z516-(M=+H)+. [0 1] icof) nfeth

lan@ino Wldyh Nthing* (ATL38E87(@V\¢—263)0 (DMSO

dé): 1HF&|MR(DMSO d6): 0.88(m, 6H), 1.57(m, 2HR>1. 72(m 2H), 3.50(s,

3H), 3.86dm3bindB7.5HZ), 4.00(t, 2H, J=7.5Hz), 7.16(dd, 1H, J1=8.4 Hz,

J2=2.4Hz), 7.45(d, 1H, J=8.7Hz), 7.92(dt, 1H, J1=8.4 Hz, J2=2.4Hz), 8.19(d,

1H[092Q54Hz()},6863€(ddpqe}dp@1:8ﬁ e, J2eRudkin), 8f9%aideH SIbQidid). Pyridyl

ﬁ%olﬁg%sgzcgg)dition MeOH 40%-95% gradient in 10 minutes then MeOH

95% etention Time=10.01 min. [00284] MS: m/z 466 (M+H)+. [00285]47:
3-B08299h -1480pposiEl Bl dAgHrBd2hs-engsesrensing sropdridergRgitheploride (>10

yl)quldl&@plaaecnrﬁZar@mhfdlm@@mwmra@%ﬂ}bd&%@%wﬂ& (I80RBG]IHH For

%&é%g%&gﬁg%g%gm% gz’l (dL Enﬁgﬁﬂ%ﬂ%% %ﬂjﬁ)o Bj%glizflg%fife Vegsel was

J ThBhiz) Wil Bty 2k, JeS0Hn)| Aiteddy 3P J£6. 0HZ), 17, 30T 400 S M, mixture
7 6&%9 bileclniO7) §:406dd L i O[Jg N ik I\%Qzéﬂroﬁ'éto raphy or

HZ), 9.45(t. 1H, J=5.4Hz7). [00287] HPLT condition: MeOH 20%- 750
gra‘tﬂ?@ﬁ{aﬁh"%{ iRutes then MeOH 75%. Retention Time=10.33 min. [00288]
MS: m/z 573 (M+H)+.

[00267] 42 1086: N-(5-(1-cyclopropyl-2,3.6,7-tetrahydro-2,6-dioxo-3-propyl-1H-

purin-8-yl)pyridin-2-yI)-N-(2-(pyridin-2-yl)ethyl)acetamide:
[00268] HPLC condition: MeOH 40%-95% gradient in 10 minutes then MeOH 95%.

Retention Time=12.80 min.

[00269] MS: m/z 474 (M+H)".

[00270] 43 1097: N-[5-(1-Cyclopropyl-2,6-dioxo-3-propyl-2,3,6,7-tetrahydro-1H-

purin-8-yl)-pyridin-2-yl]-N-phenethyl-benzamide
[00271] HPLC condition: MeOH 40%-95% gradient in 10 minutes then MeOH 95%.

Retention Time=12.63 min.

[00272] 'H NMR (DMSO, d¢): 0.72 (m, 2H), 0.91(t, 3H, J=7.5Hz), 1.02(m, 2H),
1.70(q, 2H, J=7.5Hz), 2.61 (m, 1H), 2.97(t, 2H, J=7.5Hz), 3.96(t, 2H, J=6.3Hz), 4.23(t,
2H, J=7.2Hz), 7.04 (d, 1H, J=8.4Hz), 7.25 (m, 4H), 7.49 (m, 2H), 7.62(m, 1H), 7.95 (m,
2H), 8.18 (dd, 1H, J;=2.7 Hz, J,=8.7Hz), 9.03 (d, 1H, J=1.8Hz).

[00273] MS: m/z 535 (M+H)".
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[00289]48: 3-B enzyl1-1-(5-(1-cyclopropyl-2,3 ,6,7-tetrahydro-2,6-
dioxo-3-propyl-1H- purin-8-yl)pyridin-2-y1)- 1-(2-methoxyethyl)ure
a(ATL-891, GW-3 [00290] 1H NMR (DMSO, d6): 0.74(m, 2H), 0.95(t, 3H,
J=7.5Hz), 108(m 2H) 177(m 2H) 267(m 1H) 330(3 3H) 359(t 2H,
J=H02TA), 4 SRH0S cpil-28.0 =R PlYirat %6 D

7. %ﬁﬂn@%éld)n'é %@h @édelém%%%ﬂ%ﬂ&%nﬁ% 11=9.0 Hz, J2=2.4Hz),
9.02(d, 1H, J=2.4Hz), 9. 18(t 1H, J=5.7Hz %m@oozgl] HPLC condition: MeOH

40809828h o Bl Y in RO PRI GHEaSin b s YieQH 95%.
MiRe[ORAZITIME: M5 5di8. (M+H)+. [00293]49: 1-(5-(1-C cloro 1-2 3 6

R SRR L e o
0. 77{HAH2M)1 05061k, B, J-67.5#z) H).08(M(REH. 170t 2H),62.68(nht1LH)97 (m,

3.33(5, 2. 3;6%{1.12614 357, 7193 TG, 30 $h04fh) 2rboleid 3iAg) sbedll, 1H,
g 57H_} 6.94(dd, 2H, J1= 6.6 Lz, Jo2 1H7), 7.50(dd, 21, J1-6.6 1iz,

124 by 5*}‘(6 114032 D) J5 UK, 1H, 11=9.0 Hz, J2=2.4Hz), 9.11(d,
1H082274H2)13:0:00 (351 + [90295] HPLC condltlon MeOH 40%-95%
gradient in 10 minutes then MeOH 95%. Retention Time= 11.47 min. [00296]
MS: m/z 534 (M+H)+ [00297]50
1-CY&3Blopgdls ) etghydrd2 §-dioxo-3-propyl-1H-

iy PRSI P AR GHAT A5 APS2-175) [00288]To
a solution of 1-ally1-145-(1-cyc Iogr é)%l -2,6-dioxo-3-propy1-2,3,6,7-

tett @b L AEbGrifRadfionpyM P andiRicrol pRARYES-tisaMagH 95%.
13k$be(@1mlgl,e9915§lﬁﬁlmmol) in acetone and water (15 mL) was added

osmi e 0.3068 mmol) and
4-@% édollrﬁgg(%?g&én g{ 046 mg, 0.3927 mmol). The reaction was
stirred at 25C for 72h at which point heat was applied to 40C and the reaction
wagsigd fgg.another 48h. T@emg%i NS RYHfigtb G AR Eamino)-3-
column runnlng a gradient from U-8%. The fractions were

AT ALLA . RB%ith MeOH to afford a white solid. [00299]
HF{b@zsmpdlmrNMgQBM@% Sé% 'gradiertipMSoninyites sben, WieQH Fnfam),

1 TR ANAD. YA e 43 A 1=t A1 10 th

dibelBokiardpsMlaFbito]-85 plrdlixaritHine (ATAILIEE, AMR3PHS 1)=100B02FI Y d,
a siLYoR Al A-aldidal a4 -FYRIORIOPY 12 AI0x 0PI PPY L 4R 8, 7-

[00283] HPLC condition: MeOH 40%-95% gradient in 10 minutes then MeOH 95%.

Retention Time=10.01 min.

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

[00285] 47: 3-Benzyl-1-(5-(2,3,6,7-tetrahydro-2,6-dioxo-1,3-dipropyl-1H-purin-8-
yDpyridin-2-yI)-1-(2-morpholinoethylurea(ATL-884, GW-301):

[00286] 'H NMR (DMSO, dg¢): 0.77(m, 2H), 0.95(t, 3H, J=7.5Hz), 1.08(m, 2H),
1.77(m, 2H), 2.45(m, 4H), 2.56(m, 2H), 2.65(m, 1H), 3.47(m, 4H), 4.03(t, 2H,
J=7.5Hz), 4.15(t, 2H, J=6.0Hz), 4.46(d, 2H, J=6.0Hz), 7.30-7.40(m, 5H), 7.60(d, 1H,
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tetrahydro-1H-purin-8-ye-pyridin-2-yl] -343- trifluoromethyl-phenye-ure a (ATL
1312) (0.098 g, 0.1770 mmol) in acetone and water (15 mL) was added
osmium tetroxide (0.055 g, 0.2163 mmol) and 4-methylmorpholine-N-oxide
(0.036 g, 0.3073 mmol). The reaction was stirred at 25C for 72h at which
poirOHEwas e(ddlietio U8 VHRd te2 reddtiondWa&dstitked fe?-4loth&r4h8h. 1H,
The_graghict was purified using a 43 g silica column running a DCM/MeOH
gradient from 0-8%. The fractions were concentrated, filtered, and washed
withA&0H t5TBkoreradiione Yot 503 HstteRoRalfigh wEd HaoYsgEag> %
grahientioh Tonmei0tes thien MeOH 95% for 5 minutes. Retention Time=13.23
mi@({%ﬁm S ﬁg}/gﬁé%ﬁdgﬂﬂ-l)t [00305] Numerous modifications and
variations of the present mve%tion are possible in light of the above

teachings. It is therefore to be understood that within the scope of the

- ~F2-methoxyethyl)urea

fro Jysidin-20y , R"NTH " 0- 34
[00290] 'H NMR (DMSO, dg): 0.74(m, 2H), 0.95(t, 3H, J=7.5Hz), 1.08(m, 2H),

1.77(m, 2H), 2.67(m, 1H), 3.30(s, 3H), 3.59(t, 2H, J=5.7Hz), 4.03(t, 2H, J=7.5Hz),
4.19(t, 2H, J=5.7Hz), 4.46(t, 2H, J=5.7Hz), 7.26-7.40(m, 5H), 7.58(d, 1H, J=9.0Hz),
8.41(dd, 1H, J,=9.0 Hz, J,=2.4Hz), 9.02(d, 1H, J=2.4Hz), 9.18(t, 1H, J=5.7Hz).

[00291] HPLC condition: MeOH 40%-95% gradient in 10 minutes then MeOH 95%.

Retention Time=11.31 min.

[00292] MS: m/z 518 (M+H)".

[00293] 49: 1-(5-(1-Cyclopropyl-2.3.,6,7-tetrahydro-2,6-dioxo-3-propyl-1H-purin-8-
yDpyridin-2-yI)-1-(2-methoxyethyl)-3-(4-methoxyphenylurea(ATL-898, GW-309):
[00294] 'H NMR (DMSO, d¢): 0.77(m, 2H), 0.96(t, 3H, J=7.5Hz), 1.08(m, 2H),
1.79(m, 2H), 2.68(m, 1H), 3.33(s, 3H), 3.65(t, 2H, J=5.7Hz), 3.79(s, 3H), 4.04(t, 2H,
J=7.5Hz), 4.24(t, 2H, J=5.7Hz), 6.94(dd, 2H, J,=6.9 Hz, J,=2.1Hz), 7.50(dd, 2H, J,;=6.9
Hz, J,=2.1Hz), 7.57(d, 1H, J=9.0Hz), 8.44(dd, 1H, J,=9.0 Hz, J,=2.4Hz), 9.11(d, 1H,
J=2.4Hz), 10.90(s, 1H).

[00295] HPLC condition: MeOH 40%-95% gradient in 10 minutes then MeOH 95%.

Retention Time=11.47 min.

[00296] MS: m/z 534 (M+H)".

[00297] 50: 1-Cyclopropyl-3-propyl-8-[6-(3-[3.4-difluorophenyl)-1-(2,3-
dihydroxypropyl]ureido)-3-pyridyl]xanthine(ATL-1315, AP32-175)

[00298] To a solution of 1-allyl-1-[5-(1-cyclopropyl-2,6-dioxo-3-propyl-2,3,6,7-
tetrahydro-1H-purin-8-yl)-pyridin-2-yl]-3-(3,4-difluoro-phenyl)-urea (ATL1311) (0.102

g, 0.1956 mmol) in acetone and water (15 mL) was added osmium tetroxide (0.0780 mg,

0.3068
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5 9103-0-CF3 1820 11\-(-1P-Ct\ -Fki)-Cij-C-F NH? H 00 2122 24 A, 0 i

mmol) and 4-methylmorpholine-N-oxide (0.046 mg, 0.3927 mmol). The reaction was
stirred at 25°C for 72h at which point heat was applied to 40°C and the reaction was
stirred for another 48h. The product was purified using a 43 g silica column running a
DCM/MeOH gradient from 0-8%. The fractions were concentrated, filtered, and washed
with MeOH to afford a white solid.

[00299] HPLC condition: MeOH 40%-95% gradient in 10 minutes then MeOH 95%
for 5 minutes. Retention Time=11.98 min.

[00300] MS: m/z 556 (M+H)".

[00301] 51: 1-Cyclopropyl-3-propyl-8-[6-(3-[trifluoro-m-tolyl)-1-(2,3-
dihydroxypropyl]ureido)-3-pyridyl]xanthine(ATL-1316, AP32-181)
[00302] To a solution of 1-allyl-1-[5-(1-cyclopropyl-2,6-dioxo-3-propyl-2,3,6,7-

tetrahydro-1H-purin-8-yl)-pyridin-2-yl]-3-(3-trifluoromethyl-phenyl)-urea  (ATL1312)
(0.098 g, 0.1770 mmol) in acetone and water (15 mL) was added osmium tetroxide
(0.055 g, 0.2163 mmol) and 4-methylmorpholine-N-oxide (0.036 g, 0.3073 mmol). The
reaction was stirred at 25°C for 72h at which point heat was applied to 40°C, and the
reaction was stirred for another 48h. The product was purified using a 43 g silica column
running a DCM/MeOH gradient from 0-8%. The fractions were concentrated, filtered,
and washed with MeOH to afford a white solid.

[00303] HPLC condition: MeOH 40%-95% gradient in 10 minutes then MeOH 95%
for 5 minutes. Retention Time=13.23 min.

[00304] MS: m/z 588 (M+H)".

[00305] Numerous modifications and variations of the present invention are possible
in light of the above teachings. It is therefore to be understood that within the scope of
the appended claims, the invention may be practiced otherwise that as specifically

described herein.
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N N)_0_1\1:-Ci-CF3 CAN N H 2 26 or a pharmaceutically acceptable salt
thereof. 2.A compound of claim 1, wherein the compound is: 11N A-N
Ni4)X7iNC5-0-CF3 OAN N H2 2 or a pharmaceutically acceptable salt
thereof. 3 or a pharmaceutically acceptable salt thereof. 4.A compound of

claHAWRErBINIMELR dPnpound is:
%“%C“fw“
N,

1. A compound selected from the group:

SO @S;@

O_

4

&\Nw

/

O_

A_Q H -~ A § H -
) )
10

ﬁI @WF {%w
£ 5 <

;HI &w} %H w%*g
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A-N N"=Nil\TC5-0-CF3 OAN N H 4 or a pharmaceutically acceptable salt
thereof. 5A compound of claim 1, wherein the compound is: O'AN N HO- 5 or
a pharmaceutically acceptable salt thereof. 6.A compound of claim 1, wherein
the compound is: &N 5._a NQ)-(-1)-CF3 HO N N 9 or a pharmaceutically

acceptable alt ergo f 7. A@}()ln<p:y)uﬂd (Alaﬁh/[l,Mhereanound is:
A-N N"= F \ /
\ ) 2 \_/ @?
SRS

21 22

0

H —N
N N WCF3 N Q H —N
¥ N%@ﬂ} oiiIN%@w%

AN ,
o R
A A

24 26

or a pharmaceutically acceptable salt thereof.
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H 10 or a pharmaceutically acceptable salt thereof. 8. A compound of claim

1, wherein the compound is: 13 or a pharmaceutically acceptable salt
thereof. 9. A compound of claim 1, wherein the compound is: a_NR)-0-CF3
04.LN N H 16 or a pharmaceutically acceptable salt thereof. 10. A compound
of laim 1 eyhepeindiod damplouidrin the c3mop@md FJC N)X1:0) N H

A 3
ONN \_/

or a pharmaceutically acceptable salt thereof.
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18 or a pharmaceutically acceptable salt thereof. 11. A compound of claim 1,
wherein the compound is: CF3 C51N | 11)-G-N H 20 or a pharmaceutically
acceptable salt thereof. 12. A compound of claim 1, wherein the compound
is: ILCNd-Ct\ CreIN N H 0 21 or a pharmaceutically acceptable salt thereof.
13.A compound of claim 1, wherein the compound is: OstLN N3-0-F H

3. A compound of claim 1, wherein the compound is:

jtwﬁ*@

or a pharmaceutically acceptable salt thereof.

4. A compound of claim 1, wherein the compound is:

A A -
N o

or a pharmaceutically acceptable salt thereof.

5 A compound of claim 1, wherein the compound is:

A\ O H _ —]
N o

or a pharmaceutically acceptable salt thereof.

6. A compound of claim 1, wherein the compound is:

ft @W

or a pharmaceutically acceptable salt thereof.
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22 or a pharmaceutically acceptable salt thereof. 14.A compound of claim 1,
wherein the compound is: 24 or a pharmaceutically acceptable salt thereof.
15. A compound of claim 1, wherein the compound is: A-N N"=Nii\f5-0-CF3
OAN N H 26 or a pharmaceutically acceptable salt thereof. 16. A
pharmacéutiapesrdpbsition corhpiigiibe (amadhedapeutically effective

amount of a compound of any one ofClaims };15;.and (b) a pharmaceutically
acceptable excipient. 17. %&%ﬂa ngofGlaims 1-15 for use
in medical therapy. PN | ¢\ /SP

10

or a pharmaceutically acceptable salt thereof.

8. A compound of claim 1, wherein the compound is:
B eaTetats
N = \ /T
| WN
NN 4

13

or a pharmaceutically acceptable salt thereof.

9. A compound of claim 1, wherein the compound is:

AN G
H \

16

or a pharmaceutically acceptable salt thereof.
10. A compound of claim 1, wherein the compound is:
A Y\/E ; Y-
N N, = \ / CF3
R
O)\NH N 7/ 2

18

or a pharmaceutically acceptable salt thereof.
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18. The use of a compound of any one of Claims 1-15 for the manufacture of
a medicament useful for the treatment of a disease in a mammal. 19. The
use of Claim 18, wherein the activity of adenosine A2B receptors is
implicated in the disease and antagonism of its action is desired. 20. The
usé lof Clairpmgowiderbitatinel didessia IBesestepatdrsm asthma, allergies,

allergic diseases, and an autoimmung diseasg, 2]1.Jhe use of Claim 18,
wherein the disease is sele (diayeheal HiseagesAnsulin resistance,
diabetes, cancer, ischemia/r%m diabetic retinopathy, and

hyperbaric oxygen-induced retindz%athy.

»
20

or a pharmaceutically acceptable salt thereof.

12. A compound of claim 1, wherein the compound is:
A Y H =N
N
O)\N N/>_@7 2
) O
21

or a pharmaceutically acceptable salt thereof.
13. A compound of claim 1, wherein the compound is:
A o 3
s
N
g

22

or a pharmaceutically acceptable salt thereof.
14. A compound of claim 1, wherein the compound is:
A QO H o /N
NN N >—<\:/¥CF3
X T
0" N 2
) O

24

or a pharmaceutically acceptable salt thereof.
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15. A compound of claim 1, wherein the compound is:
A fg/[ \ cr,
%@f)

26

or a pharmaceutically acceptable salt thereof.
16. A pharmaceutical composition comprising:

(a) a therapeutically effective amount of a compound of any one of Claims 1-15; and

(b) a pharmaceutically acceptable excipient.
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17. The compound of any one of Claims 1-15 for use in medical therapy.

18.  The use of a compound of any one of Claims 1-15 for the manufacture of a

medicament useful for the treatment of a disease in a mammal.

19. The use of Claim 18, wherein the activity of adenosine Ajg receptors is

implicated in the disease and antagonism of its action is desired.

20. The use of Claim 18, wherein the disease is selected from asthma, allergies,

allergic diseases, and an autoimmune disease.

21. The use of Claim 18, wherein the disease is selected from diarrheal diseases,
insulin resistance, diabetes, cancer, ischemia/reprefusion injuries, diabetic retinopathy,

and hyperbaric oxygen-induced retinopathy.
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