WO 02/ 057267 1 COVPOUNRS SPECI FI C TO ADENGCSI NE A2,, AND AS*BE,ZiEg%gf
AND USES THEREOF 5 Thi pplication is a continuat\@n-in-part and-cl & A
prioritywefozldsBe7Serial Nos. 09/728,316, filed December PCT/IZ00@?280

09/ 728,607, filed Decenber 1, 2000, and 09/728,616, filed Decenber 1,
2000, each of which is hereby incorporated 10 by reference in its
entirety. Throughout this application, reference is nade to conpounds that
specifically bind to i) adenosine Al receptors (such as inter alia, pages
4-76, 130-175, and 257-287) , ii) adenosine 15 Ala receptors (such as inter
alia, pages 176-201, and pagesCOMBOUNDS) SPRGHFEEF®si ne A3 receptors (such
as inter alia, 56, an 4 3 g yention 20
Adenosine is an ggggé?ggésghn [gﬁég dT%%€§§§§§§ §F§%03P§§#8a0t|V|tles
"particulsarly within the cardiovascul ar and nervous systens. The effects of
adenosi ne appear to be nediated by specific cell surface recepto
_proteins. AdeAgsi AEPITERA0ES dﬁveﬁseCBH?%PBFB@PEaF“2@aFEnC?P ns® {%%Tﬁdlng

i nduction of, sedati.on,: vaspdidation, noSUPPRS essd o Of £21&d agesahgeaNd,
contractility, inhirbition of platelet aggregabll , stlnulatﬁgg gi

gl uconeogené&dio .arP/ T4hi ©iti ohl bed| PEEFYIFE 1hn%ﬁﬁ§¢|%% At 8% {€%ePt&ets on
adenyl at e C%ﬁ'l%%ﬁ@e%‘éﬁ{&%%‘ he '29@0 been.shomn, i ropenLpeLassk HaL3Poehanael s,

reduce flux through calci um channel s, and i nhi bit
10 by reference in its entirety.

Throughout this application, reference is made to compounds
that specifically bind to i) adenosine A, receptors {such as
inter alia, pages 4-76, 130-175, and 257-287), 1i) adenocsine

15 A,, receptors (such as inter zlia, pages 176-201, and pages
288-293), and adenosine A, receptors (such as inter alia,
pages 202-256 and 294-300).

Background of the Invention

20 Adenosine is an ubiguitous modulator of numerocus
physiclogical activities, particularly within the
cardiovascular and nervous systems. The effects of adenosine
appear to be mediated by specific cell surface receptor
proteins. Adenosine modulates diverse physiological

25 functions including induction of sedation, vasodilation,
suppression of cardiac rate and contractility, inhibition of
platelet aggregability, stimulation of gluconecgenesis and
inhibition cf lipolysis. In addition to its effects on
adenylate cyclase, adenosine has been shown to open potassium

30 channels, reduce flux through calcium channels, and inhibit
or stimulate phosphoinositide turnover through receptor-
mediated mechanisms (See for example, C.E. Muller and B.
Stein "Adenosine Receptor Antagonists: Structures and
Potential Therapeutic Applications,” Current Pharmaceutical

35 Design, 2:501 (1996) and C.E. Muller "Aj-Adenosine Receptor
Antagonists," Exp. Opin. Ther. Patents 7(5):419 (1997)) .
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& Metzger "DNA aQLLSEAS@an lead to an inhibition of adenylate cyclase

activity, while A;, and A,, activation causes a stimulation
of adenylate cyclase.

1s & few A, antagonists have been developed for the treatment of
cognitive disease, renal failure, and cardiac arrhythmias.
It has been suggested that A,, antagonists may be beneficial

for patients suffering from Morbus Parkinson (Parkinson's

disease). Particularly in view of the potential for local
20 delivery, adenosine receptor antagonists may be valuable for
treatment of allergic inflammation and asthma. Available

information (for example, Nyce & Metzger "DNA antisense
Therapy for Asthma in an Animal Model" Nature (1997) 385:

721-5)indicates that in this pathophysiologic context, A,

25 antagonists may block contraction of smooth muscle underlying

respiratory epithelia, while Aj or'A3 receptor antagonists

- may block mast cell degranulation, mitigating the release of

histamine and other inflammatory mediators. &,, receptors

‘have been discovered throughout the gastrointestinal tract,

30 especially in the colon and the intestinal epithelia. It has

been suggested that A, receptors mediate CcAMP response
(Strohmeier et al., J. Bio. Chem. {1995) 270:2387-94).

Adenosine receptors have also been shown to exist on the
35 retinas of various mammalian species including bovine,
porcine, monkey, rat, guinea pig, mouse, rabbit and human
{See, Blazynski et al., Discrete Distributions of Adenosine
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Recept or s iBowhameaké ann®kbt Mambrineas nabxoé r Meem ozhefivst Ryseavoh umeobdme pages

. 648-655 (1990); Whods et al, f:har cte%i‘éléati on of Adenagsi ne_ A, - Receptor
Bi ndi ng Si tey | B298Svi AéSRAEEnal T af®s BXPR?i fetht & -EyeERESE]REHS

vol ume 5 53,0068, 32083k ?:_%%g; rOEQ 5<5fé‘slc%aﬂzsed E:;bd?;%gﬁ%%n adengsi ne

and adenosi ne receptors localized t angl1on ce retina,

Proceedi ngopf dHe Natdimagl Acadesydinfs Sef enties Waldith34, ARagem;3906- 3910
(1987)). Recently, WIIliams reported the observation of adenosine
transport FiRed: i YAYAR t Bfed BRHRS PEPFNAP1el (1987k) (W I RREABTAY al .,

Nucl eosi de [Ir r}g@g) t S (g} | & ur n Retinal Cell ine .
Est abl i shedhé‘?/l -%Or$b§%?ie§en néjfblé&l%%ragﬁtg%Eye ﬁe%geenacrsc 1° ngﬁﬁ‘SpfS,t
pages 1UB-£$geﬁiggup)pultured human retinal cell line (Williams et al.,

| Nucleoside Transport Sites in a Cultured Human Retinal Cell

Line Established By &§V-40 T Antigén Gene, Current Eye
Research, volume 13, pages 109-118 (1994)).

15 Compounds which regulate the uptake ¢f adenosine uptake have
previously been suggested as potential therapeutic agents for
the treatment of retinal and optic nerve head damage. In
U.S5. Patent No. 5,780,450 to Shade, Shade discusses the use
of adenosine uptake inhibitors for treating eye disorders.’

20 shade does not disclose the use of specific A, receptor
inhibitors. The entire contents of U.S. Patent No. 5,780,450
are hereby incorporated herein by reference.

Additional adenosine receptor antagonists are needed as

25 pharmacological tools and are of considerable interest as
drugs for the above-referenced disease states and/or
conditions.
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substituted &edation, vasoconstriction, bradycardia, negative cardiac

10 inotropy and dromotropy, branchoconstriction, neutropil

chemotaxis, reflux condition, or ulcerative condition.

The present invention is based, at least in part, on the
discovery that certain N-6 substituted 7-deazapurines,
15 described infra, can be used to treat a N-6 substitured 7-

deazapurine responsive state. Exampies of such states
include those in which the activity of the adenosine

receptors is increased, e.g., bronchitis, gastrointestinal

disorders, or asthma. These states can be characterized in
20 that adenosine receptor activation can lead to the inhibition
or stimulation of adenylate cyclase activity. Compositions
and methods of the invention include enantiomerically or
diastereomerically pure N-6é substituted 7-deazapurines.
Preferred N-6 substituted 7-deazapurines include those which
25 have an acetamide, carboxamide, substituted cyclohexyl, e.g.,

cyclohexancl, or a urea moiety attached to the N-& nitrogen
through an alkylene chain. '

The present invention pertains =o methods for modulating an

30 adenosine receptor(s) in a mammal by administering to the
mammal & therapeutically effective amount of a N-6
substituted 7-deazapurine, such that modulation of the
adenosine receptor's activity occurs. Suitable adenosine
receptors include the families of A,, A,, or A;, In a

35 preferred embodiment, the N-6 substituted 7-deazapurine is a
adenosine receptor antagonist.
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and pharmaceutically acceptable salts thereof. Ry and R, are

each independently a hydrogen atom or a substituted or
unsubstituted alkyl, aryi, or alkylaryl moiety or together form
a substituted or unsubstituted heterocyclic ring. Ry is a
substituted or unsubstituted alkyl, aryl, or alkylaryl moiety.
R; is a hydrogen atom or a substituted or unsubstituted alkyl,
aryl, or alkylaryl moiety. Rg and Rg are each independently a

halogen atom, e.g., chlorine, fluorine, or bromine, a hydrogen

atom or a substituted or unsubstituted alkyl, aryl, or
alkylaryl moiety, or Rg is carboxyl, esters of carboxyl, or
carboxamides, or Ry and Ry or Rg and R; together form a

substituted or unsubstituted heterocyclic or carbocyclic ring.

In certain embodiments, R; and R, can each independently be a
substituted or unsubstituted cycloalkyl or heteroarylalkyl
moieties. In other embodiments, R3 is a hydrogen étom or a
substituted or unsubstituted hetercaryl moiety. In still
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treatment of the disord in the nmanmal occurs. Suigaabl e N-6 sub.stit;?t\,e hoh
el

deazapurines include th illustrated by the gen | fornula I: R5YE(
and phar MHO&YPT78E@1 | y acceptable salts thereof. Rl and R2 BEEUSRETRASC

i ndependently a hydrogen atomor a substituted or wunsubstituted alkyl,
aryl, or alkylaryl noiety or together form a substituted or unsubstituted
heterocyclic ring. R3 is a substituted or unsubstituted al kyl, aryl, or

al kylaryl noiety. R4 is a hydrogen atomor a substituted or unsubstituted
al kyl, aryl, 5052l cyl opLety. RS R are each i.ndependent]y a '
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carboxyl, estgers-ofegareyy , og. cardboxam . QI R4 and RS or R5 and R6

t oget her forn?g g%bstitu?ﬁ% orﬁ nsgﬁgtigutgﬁiﬁéq%fggytric or Fcar botyEtf ¢

ring. In certayelenbodnaibnt 8. RE @ﬁ&n@ﬂ,canheaghaiﬁggpggggngg$mbegg ‘s &

substitute bstitut ed cycloalkyl or_heteroarylalkyl noiéties.” In
ot her enbogiﬁgaﬁggyR%%b%§ ggﬁidgéggﬁ a d%?%?y% 9§Bﬁétitu{%dséﬁii ancther
unsubst it ut ecF™RIEFBRRY| Rpiktya hycsogen ¥pO2/R57267 6 -- 1 JUN 2105
PCT/ USO / 45280 ot her enbodinents, Rt., R_and RE can each be independently
a heteroaryl noieties. In a greferred enbodinent, Rl is a hydrogen atom
R2 is a cycl ohexanol, e.g, tpans- cyclohexanol, R3 is phenyl, R4 is a
hydrogen atom., R is a 5 hyl group and R6 is a nethyl grout, in sol
aacther 4 :

~ NHMe

?

Ry is phenyl, Ry is a hydrogen atom and Rg and R; are methyl
groups. ‘

The invention further pertains to Pharmaceutical compositions
£ 3 * ; :
LOoY treating a N-6 substituted . 7-deazapurine responsive state

in a mammal, e.g., asthma, bronchitis, allergic rhinitis,

chronic cbstructive pulmonary disease, renal disorders,

20 gastrointestinal disorders, and eye disorders. The
pharmaceutical composition includes a therapeutically
effective amount of a N-6 substituted 7-deazapurine and a
pharmaceutically acceptable carrier.

25 The present invention also pertains to packaged
pharmaceutical compositions for treating a N-6 substituted 7-
deazapurine responsive state in a mammal. The packaged
pharmaceutical composition includes a container helding a
therapeutically effective amount of at least cne N-€

30 substituted 7-deazapurine and instructions for using the N-6

substituted 7-deazapurine for treating a N-6 substituted 7-

deazapurine responsive state in a mammal.



enbodi ment, Rl is a hydggagen atom R) is 0 10 NH R3 i s phenyl, f;Raigisﬂ,ﬁS
hydr ogen atom and R5 an‘%E are nethyl groups. 15 e invention furfherés
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The present invenfion al so pertains to packaged pharmaceutical
conpositions for Rpeasi hESaCSEB: substituted 7- deazapurine responsive state

ina mmal. . Thes PAckaoad IN2ETRGRUHSEAL LCQEPESLE AN NC! HaRs. & cont alner
holding a_t %rapeutlcally effective amount of at |east one N-6 30 ]
substitut éd PR RPERTRR MY n&T Fat iF9ds ReoFCESFRET t TN Sist it i @d
.7-deazapuri ngrf gastibeat tiged Pebesubgtitut edng- deazapurine responsive
state in a manmal , PCT/ US01/ 45280 g\o 02/ 057267 7 ghevipyention further
pertains to conpolAdsS of*F BPitt BT e wREr BERSRETFSeRyBFByen: R2 is
substituted or unBpbssibydedgeycl aagkyl, substituted or

Ry and Rg are each independently hydrogen or alkyl, and

10 pharmaceutically acceptable salts therecf. The deazapurines

of this embodiment may advantageously be selective A. receptor

antagonists. These compounds may be useful for numerous

therapeutic uses such as, for example, the treatment of

asthma, kidney failure associated with heart failure, and

15 glaucoma. In a particularly preferred embodiment, the

deazapurine i1s a water soluble prodrug that 1is capable of

- being metabclized in vivo to an active drug by, for example,
-egterase catalyzed hydreolysis.

20 In yet another embodiment, the invention features a method

for inhibiting the activity of an adenosine receptor (e.g.,

A;) in a cell, by contacting the c¢ell with N-6 substituted 7-
deazapurine {e.qg., preferably, an adenocsine receptor

antagonist) .

In another aspect, the invention features a method for

treating damage to the eye of an animal{e.g., a human) by

administering to the animal an effective amount of an N-6
substituted 7-deazapurine of formula I. Préfefably, the N-6

30 substituted 7-deazapurine is an antagonist of A, adenosine
receptors in cells of the animal. The damage is to the
retina or the optic nerve head and may be acute or chronic.
The damage may be the result of, for example, glaucoma,
edema, ischemia, hypoxia or trauma.
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animal (e.g., a hurman) by admnistering to the animal an effective anmount
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cells of the an nage i's to the retina or the optic nerve head
and naylﬂb acute or chronic. The danage may be the. result of, for exanple,
gl aucoma, edenmm, ischem a, hypoxia or trauma. 35

R1\N/R2
‘ 15 : N//Jiii[::x Q—w
R3J\N/ N\ L
Rq
20
{II)

wherein X is N or CRg; R; and R. are each independently
hydrogen, or substituted or unsubstituted alkoxy,
aminoalkyl, alkyl, aryl, or alkylaryl, or together form
25 a substituted or unsubstituted heterocyclic ring,
provided that both R, and R, are both not hydrogen; R; is
substituted or unsubstituted alkyl, arylalkyl, or aryl;
R, is hydrogen or substituted or unsubstituted Ci- Csg
alkyl; L is hydrogen, substituted or -unsubstituted
30 alkyl, or R, and L together form a substituted or
unsubstituted heterocyclic or carbocyclic ring; Ry is
hydrogen, substituted or unsubstituted alkyl, or
halogen; Q is CH,, O, 8, or NR,, wherein R, is hydrogen
or substituted or unsubstituted Ci;- Cg alkyl; and W is
35 unsubstituted or substituted alkyl, cycloalkyl, aryl,
arylalkyl, biaryl, heteroaryl, substituted carbonyl,
substituted thiocarbonyl, or substituted sulfonyl;



-- 1 JUN 2005 WD 02/ 057267 8 PCTI USO 1/ 45280 The invention al so features a
pharmaceutical conposition conprising a N-6 substituted conpouady J@W 200
formula Preferably, the pharmaceutical preparation is an ophthalm<c¢ g5
formul ation (e.g., an periocular, retrobul bar or intraocular 5 |nject|on

formul ation, a systemc formulation, or a surgical irrigating solution).
In yet anot her eab@aéaenﬁhaﬁheufnwgnthgn ﬁg?k@l?élﬁoco”@@&@dIhhaébngnéhe
formula I1: 10 R, N 15 20 R3 ' N |1 wherein x is N or CR6;

Rl and R, are Iéﬁ*éhﬂndé"ﬂ?@nd@h‘f@f}/tlf?fydﬁégén,pe(?rtas]@@sttift ubkdropcansubalivut ed
o or,  amnoalkubeopl iyl sattal B0 iy opcLoag R lpipge e

substituted or uns uted heterocycli'c ring, provi

R2 are both nointhydtogen; R3 is substituted or unsubstituted al kyl,
arylalkyl, or aryl; R4 is hydrogen or substituted or unsubstituted - Cr,
al kyl; L is hydrogen, substituted or unsubstituted 30 alkyl, or R and L

toget her fQrghazayhathbubed @hbodiment, X is CRg and Q is CHs;, O, S, or

NH in formula II, wherein Rg 1s as defined above.

In another embodiment of formula II, X is N,

10 The invention further pertains to a method for inhibiting the
activity of an adenosine receptor (e.g., an Az, adenosine
receptor) in a cell by contacting the cell with a compound of
the invention. Preferably, the compound is an antagonist of
the receptor.

i5 |
The invention also pertains to a method for treating a
gastrointestinal disorder (e. g., diarrhea) or a respiratory
disorder (e.qg., allergic rhinitis, chronic obstructive
pulmonary disease) in an animal by administering to an animal

20 an effective amount of a compound of formula II (e.g., an

antagonist of Ap,). Preferably, the animal is a human.

This invention also features a compound having the structure:

Iv

25 ' wherein R; 1is trans-4-hydroxy cyclohexyl, 2-methylamino
carbonylamino cyclochexyl, 2-methylamince carbonylamino
cyclchexyl, acetamido ethyl, or methylaminoc

carbonylamino ethyl;




unsubstituted heterocyclic or carbocyclic ring; R6 is hydrogen,
substituted or unsubstituted alkyl, or halogen; Qis CH2, 0, S. ﬁr [\IJ??}W
wherein R, is hydrogen or substituted or unsubstituted Cl- C6 al YAL,F aH w
is 35 unsubstituted or substituted al kyl, cycloal kyl, aryl, arylalkyl,
biaryl, heteroaryl, substituted carbonyl, substituted thiocarbonyl, or
substituted suihesglin R,JUN 20Gdstpratedecd hatsustRBcutSePyFsari gbngixt hen
R4 as not nethyl, The invention also pertains to pharmaceutically

accept abl e sal PEMRRESHr 84Rdgs of the conpounds of invention. In an

advant ageous e Lagnt o X i4 an hS . i, fo all,
wherein R6 is ggegggﬁneéisabé\%e%h a%cjit é'r' g%lobds%r%etn%t% f%b{nﬂﬁﬁa I%W;L(l S
N. 10 The i nveativéalkyit herapenoai nsstlpstaimetddd feoryli.nhi bieinegrt hesaid
activity of an esipe.re or. (e. adenosine ., receptof) in a
cel P by cont ac??i%ggtlﬁlég%gl F‘i\%& h1& C‘&%%&ﬁgaﬁ%?a:t t’fg"e?rrﬁféht}f oh® gr e%er g1y,
the conpound i SRa)) aHeagon H, ahd RheareCeRERr indbpdhaehBygnti ef alg91,
pertains to a nethod for treating a gastrointestinal di sorderaée. g.,

di arrhea) or a“PE¥BifatBey 2@isofder aFe. geach | dngeperAentiys, adkyéni e
obstructive p IS i Npan { by - LaLst.er| ni,mal
20 an effecti vgglggngﬁg%éygf gﬁigﬂrf’p'oﬁl oafq{l% g?ltlrﬁl gll??g?ghg.tﬁgdaér}%éargtgg%ﬁi %t of
AZb) . Preferabbypstheusrinedr i simsunatEitutEd sringentf obbediveenf eat wres a

nd havin r re: 1- ~ N
COqBOU d ha -%e& Sréﬁ %%%%e%n %% %s H, gikyl, substituted alkyl, or a
pharmaceutically acceptable salt, or a prodrug
derivative, or a biologically active metabolite ; with

the proviso that when R: is acetylamino ethyl, A; is not
4-pyridyl.
15
In one embodiment of the compound, R; is phenyl, pyrrole,
thiophene, furan, thiazole, imidazole, pyrazole, 1,2,4-
triazole, pyridine, 2(1H)-pyridone, 4 (1H)-pyridone, pyrazine,
pyrimidine, pyridazine, isothiazole, isoxazole, oxazole,
20 tetrazole, naphthalene, tetralin, naphthyridine, benzofuran,
benzothiophene, indole, 2,3~dihydroindole, 1H-indole,
indoline, benzopyrazole, 1,3-benzodioxole, benzoxazole,
purine, coumarin, chromone, quinoline, tetrahydrocuinoline,
isoquinoline, benzimidazole, quinazoline, pyride [2, 3-
25 b}pyrazine, pyridol3,4-b) pyrazine, pyrido [3,2-c¢] pyridazine,
purido [3,4-b] -pyridine, lH-pyrazole [3,4-d] pyrimidine,
pteridine, 2 {(1H) -quinolone, 1 (2H) -isoquinolone, 1,4-
benzisoxazine, benzothiazole, gquinoxaline, gquinoline-N-oxide,
isoquinoline-N-oxide, quinoxaline-N-oxide, guinazoline-N-
30 oxide, Dbenzoxazine, phthalazine, cinnoline, or having a

structure:

10




25 IV wherein RL is trans-4-hydroxy cycl ohexyl, 2-methylam no
car bonyl am no cycl ohexyl, 2-nmethylam no carbonyl am no cycl ohexyl,

acetam do ethyl, or methylam no carbonylamno ethyl; - I JUN 20057wmeMQMQ5
R3 is a substituted or unsubstituted four to six menbered ring. wherein R5
is H alkyl, substituted alkyl, aryl, arylalkyl, am no, substituted aryl,

wherein said s substituted alkyl is -C(R7) (R8)XR9, wherein Xis 0, S, or
NR1O, wherein R7 and R8 are each indepepdehtly H or alkyl, wherein R9 and
Ri o are each independently al kyRz_or gl kyl, or R9, R10 and the
nitrogen together forma substituty , Rl tuted ring of between 4
and 7 10 nenbers; wherein R6 is H, &l substituted al kyl, or a
pharmaceutically acceptable salt, or pf odrug derivative, or a
biolLogically active,netabolite 5 with . the groviso that when R is

acePyl ami no etﬂé??eﬁg { sTRof2TROPyPT AP Y2851 A one enbodi nent of the
conpound, R3 ighphemyl R, PYAAORS, : thipOhengeplitan:1{yhiiazeligstifhdagobe,
pyrazole, 1,2,4- triazole, pyridine, 2(|IH)-pyridone,” 4 (IH-pyridone,
pyrazine, pyrbPrfabaBltpyeddadikg,, | sephtazeted ogoxariiestoxazed earz0,

benzot hi ophene. 1 1361 e, "5 3081 hy PO RO "4+ TRBTE- | PGP ne,

benzopyrazol e, 1, 3-benzodi oxol e, benzoxazole, purine, coumarin, chronone,

qui_nol i ne, _tetrahydrocgui noli_ne, ,
10 This 1invention also pertains to a compound having the

structure: HOy,,
15
v

20 wherein R; is aryl, substituted aryl, or heterocaryl;
wherein Rg is H, alkyl, substituted alkyl, or cycloalkyl
; wherein Rs 1s H, alkyl, substituted alkyl, aryl,
arylalkyl, amino, substituted aryl, wherein said

25 substituted alkyl is-C{(Ry) (Rg)NRgRip, wherein R, and Rg are
each H or alkyl, wherein Ry and Rip are each alkyl or
cycloalkyl, or Rs Rip and the nitrogen together form a
ring system of between 4 and 7 members.

30 This invention alsc features a methed for inhibiting the

activity of an A; adenosine receptor in a «cell, which
comprises contacting ~said cell with the above-mentioned

compounds.

11




I soqui nol i ne, benzi m dazol e, quinazoline, pyrido [2, 3 25 b)pyrazine,
pyrido[ 3, 4-b) pyrazi ne,gyri do ' [3,2-c] pyridazine, urido - 1 JUR 2004
[3.4-b3- @y ddisPy 1t pyFazole [3,4-d] pyrimdine, “Pteridici@ysedisasn

(1 H) - qui nol oné, Z (2H) -i soqui nol one, {4, 4- benzi soxazi ne, benzothiazol e,

qui noxal i ne, qui noline-N-oxide, isoquinoline-N oxide, quinoxaline-N oxide,
qui nazol i ne-N 30 oxi de, benzoxazi ne, .phthal azine, cinnoline, or having a

structure: 10 | JUN 2005 5 wherein Y is carbon or nitrogen; wherein R2 and
R2' :' are é—ﬁ’&%biﬁ&eﬁf—%‘%stitut ed or unsubstituted al kyl,

substitut edrgL ¥PRHBSLL! Uh&dodRKL, ebBl 0geR: MRENXYe HBLAYL M Ny, Of
met hyl thio. 10 is rnvention also perfains to a conmpoand héVan‘“he‘
structure: MRFE193YCigylaféyeiGesRTiPedadns BHbTISE ubed arykheorc-aims.
heteroaryl ; ;WhgL 81 bRk de +be S Wha S ubst idditiad Al lemdYa -Gucl-qal kyl. g
wherein RS is H _alkyl, substituted alkyl ™ aryl, arylalkyl, am no,

substit ut ed*AY§FEEIRRerdThH SHWDEPEUDERY t Ried -altkfr T3 2OFR7R -R8) NRORI &5
wherei n R7 i R8c fves eaaheH iorvealtkyh, wWraeeppiRO:gnd - @re: each al Kyl

or cycloalkyl. o R o and the nitrogen together forma_ _ring system of
bet ween 4 a‘h%v‘%n"{?wgzrcsﬁn BBETﬁimg(iiorY\? nt T0n Vaﬁ:g'&"‘fsea?‘ﬂ?gg"aene?h Ty

i nhi bi ting d¢maratngvirymothansydpadenhoshaeingerpion.in a cell, which
conprises contacting said cell with the above-nentioned
10 The present invention pertains to methods for treating a N-6
substituted 7-deazapurine responsive state in a mammal. The
methods include administration of a therapeutically effective
amount of a N-6 substituted 7-deazapurine, described infra.
to the mammal, such that treatment of the N-6 substicuted 7-

15> deazapurine responsive state in the mammal occurs.

The language “N-€ substituted 7-deazapurine responsive state"
is intended to include a disease state or condition
characterized by its responsiveness to treatment with a N-6
20 substituted 7-deazapurine of the invention as described

infra, e.g., the treatment includes a significant

diminishment of at least one symptom or effect of the state
achieved with a N-6 substituted 7-deazapurine of the
invention. Typically such states are associated with an

25 1increase of adenosine within a host such that the host often

experiences physiological symptoms which include, but are not
limited to, release of toxins, inflammation, coma, water
retention, weight gain or weight 1loss, _pancreatitis,
emphysema, rheumatoid arthritis, ostecarthritis, multiple
30 organ failure, infant and adult respiratory distress
syndrome, allergic rhinitis, chronic cbstructive pulmonary
disease, eye disorders, gastrointestinal disorders, skin

tumer promotion, immunodeficiency and asthma. (See for
example, C.E. Muller and B. Stein “"Adenosine -Receptor
35 Antagonists: Structures and Potential Therapeutic

Applications," Current Pharmaceutical Design, 2:501 (1596)

and C.E. Muller "A,-Adenosine Receptor Antagonists," Exp.
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Descri ption The featur nd other details of the ention wl I~ ffoMJRezq05
nor e parw ct#logf%y descriDed and pointed out In the Clai mperaldoidkd be
under st 000 ﬁé_ the particul ar enbodiyrents of the 5 invention are shown by
way of illustration and not as limtations of the invention. The principle
features of this invention can be enployed in various enbodi nents w thout
departing fromthe scope of the invention. 10 The present invention
pertains to ho Lor | N-6., . substituted 7-deazapurine _

r esponsi ve & a%]é ?gmfé 'na‘grf{rtg%&#%eps)n'e?h%dg’?%ﬁ udB“admi ﬁies:t’{)‘étsi‘c?ﬁ'eof A

t herapeuticablyseffestive. amunceof sd\¢ 6 supstituted 7“ﬁ8§2ﬂ9“%”%
described infra, to the mammual,, such that treatheént of the N6 substftuted
.7- 15 deazaﬁﬁF?ﬁéoFés‘p&nﬁwgﬁt%{%wﬁ%‘é NefTRE " 0eBURS=ITRE | digifage® ' N- 6
substitutedsfgd in QNS \Le & el ..Ls;Lnfended to include a

di sease stafgso??%%ﬁg{iigﬁﬁ§cﬁarééﬁefvggé By ST 5 r 88 ponst veness® Yor - °%s
‘treat men? WRRLIEEAR: 609D TP Uidk rdidazafeviete chhattadswent imreas:,
described #hatéda, Cdthrridle, WaaiaY, Haaludes a;8590(LEcant- - di ninishrent
of at |east ane.s tomor effect of the state achi eved with'a N6 =
substitutedeﬁqﬁgﬂﬁi Bri%éétﬁ THE TR 1019 SRRFIVEANSy TRRIPRE e s wres
associ at ed imthuées 25thnsecase sehsadenosdus Wwhidnh a heost suGh f-hat tihe

host often £xpefd eNGAS oRNYLEA:e9hedl SLRLATS which include, byt are mot

o By Azas Agp. Az,

10 erc., such that calcium concentrations in cells and/or
activation of PLC (phospholipase C) is modulatecd. In a
preferred embodiment, a N-6 substituted 7-deazapurine

responsive state is associated with adenosine receptor(s),

e.g., the _N-6 -substituted 7-deazapurine aczs as an

15 antagonist. Examples of suitable responsive states which can

be treated by the compounds of the inventien, e.g., adenosine

receptor subtypes which mediate biological effects, include
central nervous system (CNS) effects, cardiovascular effects,
renal effects, respiratory effects, immunclogical effects,
20 gastro-intestinal effects and metabolic effects. The
relative amount of adenosine in a subject can be associated
with the effects listed below; that is increased levels of

adenosine can trigger an effect, e.g., an undesired

physiclogical response, e.g., an asthmatic attack.

CNS effects include decreased transmitter release (Ay),
sedation (A}, decreased locomotor activity {Azs),
anticonvulsant activity, chemorecepror stimulation {A;) and
hyperalgesia. Therapeutic applications of the inventive

30 compounds include treatment of dementia, Alzheimer's disease
and memory enhancement.

Cardiovascular effects include vasodilation (A;.), (RA,) and
(A;), wvasoconstriction (A,), bradycardia (A,), platelet
35 inhibition (A,,), negative cardiac inotropy and dromotropy

(A;), arrhythmia, tachycardia and angiogenesis. Therapeutic



limted to, release of toxins, inflamrmati on, coma, water retenti@n;f WNQ@GS
gai n or weight |oss,, p!reatitis, enphysenma, rh toid arthritis,
3

ost eoart R b Sa728ul i pl 0 organ failure, infant and adupdrfesRisigat ory
distress syndronme, allergic rhinitisy chronic obstructive pul nonary

di sease, eye disorders, gastrointestinal disorders, skin tunor pronotion,
i nmunodefi ci ency and asthma. (See for exanple, C.E. Miller and B. Stein
"Adenosi ne Receptor 35 Antagonists: Structures and Potential Therapeutic
Applications,"™ Current Pharmaceutical Design, 2:501 (1996) and C E. Miller

" Al - Adenosi pion Rec Pt s Abd agmi%t@,ﬁ'n@epcomgogz%gfﬁ ETudd Ozo: %5tld 2005
PCT/ USOl / 45280 Opin. Trier. Patents 7(5) :419 (1997) and |. T—'ec f1'stove,
Pol osa, S. HY€RBB&iENafd FSCBERrgRéROEPCLAGENSSPRE ARG cdcfeorneans vl

therapeuti ccipngetohfcast hpBRardins 1955u48:61298) b The effacts often
associated with suych synct~nms_5 include, but are.not limted to, fever,
shortness of* braath3c hEliSEA®"di arrhea, weakness, headache, and even deat h.
In one #nbodinment, a N6 substituted 7-deazapurine responsive state

i ncl udes t di sease stat ich,are nediated by ,stimulation of
adenosi ne ?Pg%g%t‘ores‘,_ ee‘:.'gstf, *ﬁ??%‘?z,d%e&s&% gugh %/‘Ehlalt' cafefunTe- <e--
concentr at i®PR-Factéebhs (Aad. ancis_iéurgaief (RLC éplosphakipase ©fF iz=nin
modul at ed. JeTedsepr oo ed SUBUIENLnA M gUSLLLYL B Tedeazapuri e
responsive state is associated with adenosine receptor(s),” €.g., the’”"N-6
subst i t ut et ey AP FTTROMAS 186 141781 55anPAgHAE sinVERRITE esoHowHdS abs e
responsiye diwatesivhi ch e@itriurecic, potassium-sparing, kidney-

protective/prevention of acute renal failure,

antihypertensive, anti-oedematous and anti-nephrizic agents.

Respiratory effects include bronchodilation (A5),
13 bronchoconstriction (A;), chronic obstructive pulmonary

disease, allergic rhinitis, mucus secretion and respiratory

depression (A,). Suitable therapeutic applications for the

compouncs of the invention include anti-asthmatic

applicaticns, treatment of lung disease after transplantation
20 and respiratory disorders. '

Immunological effects inciude immunosuppression {A,),
neutrophil chemotaxis (A;}, neutrophil superoxide generation
(A;,) and mast cell degranulation {A., and A,;) Therapeutic
25 applications of antagonists include allergic and non allergic

inflammation, e.g., release of  histamine and other

inflammatory mediators.

Gastrointestinal effects include inhibition of acid secretion
30 {(A,) therapeutic application may include reflux and ulcerative
conditions Gastrointestinal effects also include colonic,

intestinal and diarrheal disease, e.g., diarrheal disease

associated with intestinal inflammation (A,.,).

35 Eye disorders include retinal and optic nerve head injury and

trauma related disorders (A.,). 1In a preferred embodiment, the
eye disorder is glaucoma.



be treated by the conpounds of the invention, e.g., adenosine receptor

subt ypes whi ch nedi ate !)I ogi cal effects, incl ude’ent ral nervoub JSNsDEmm
(CNS) effectsd_ cﬁfgrdi ovaS€ul ar effects, renal effecls, raspahQExeeflfects,
i munol o8& ¥ ects, 20 gastro-intgstinal effects and metabolic effects.

The relative anmount of adenosine in a subject can be associated wth the
effects listed below, that is increased | evels of adenosine can trigger an

effect, e.g.m»-AD0,-U | - physjqlyagical . respense, _e.g.. an_asthnatic
attack. 25 éffgé(}?%%zﬁ'c lide ?gt“!ér‘e‘a'sae'd' ?rgsangﬁi {T8F reTERRETTAL)T sddut i on

(Al) , decreb®egntsebnot dRCchedevi t greA2Bpntant Péonvebsant vact i Miimeive s -
chenor ecept 05 -Shi Pl &4 Oy AN oy ReLakAERE 8o T, eutic applications
of the inventive 30 conpounds incl lf e treatment of _%E;En'en'fsll&af“‘A%g‘hdeﬁ‘nlé\re S
di sease an@mm@hmmlem Ares &l apxatteess iend.udeiiectins

di | at} b d._(A3 asoconstriction (Al), bradycardia
\(/,%i?, | p?a}ts glr]r%éé\%%#%g‘?%i'%?% ‘i%é%rf?’? nébﬁff%%at:alr di 1’3.C i got Z opy ané |

dromotropy (Al), arrhythm a, tachycardia and angi ogenesis. Therapeutic i
VD 02105120714 {10 OGS T voscony sepligatg o, of e ventlye
i mpai rment FCRRECHERF : CARESACRYIIBt AR IS 1RAS bkl uBVaB LIRS pRGMVEdtsi ond and
restoration addn®sifl aademQlilOByclase activity, increased physiclogiczal
10 activity associated with aberrant stimulation cf adenocsine
receptors and/or an increase in ¢cAMP. In one embodiment, the
iisease state is, for example, asthma, chronic cbstructive
pulmonary disease, allergic rhinitis, bronchitis, renal
disorders, gastrointestinal discrders, or eye disorders.
15 Additional examples include chronic bronchitis and cystic
fibrosis. Suitable examplies of inflammatory diseases include
- non-lymphocytic leukemia, myocardial ischaemia, angina,
infarction, cerebrovascular ischaemia, intermittent
~claudication, critical limb ischemia, venous hypertension,
20 varicose veins, venous ulceration and arteriosclerosis.
Impaired reperfusion states include, for example, any post-
surgical trauma, such as reconstructive surgery, thrombolysis
or angioplasty.

25 The language "treatment of a N-6 substituted 7-deazapurine
responsive state”" or "treating a N-6 substituted 7-
deazapurine responsive state® is intended to include changes
in a disease state or condition, as described above, such
that physiological symptoms in a mammal can be significantly

30 diminished or minimized. The language also includes control,
prevention or inhibition of physiological symptoms or effects
associated with an aberrant amount of adenosine. In one
preferred embodiment, the control of the disease state or
condition is such that the disease state or condition is

35 eradicated. 1In another preferred embodiment, the control is

selective such that aberrant levels of adenosine receptor

activity are controlled while other physioclogic systems and
parameters are unaffected.




Renal effects include decreased GFR (Al), nesanaial cell contractiaqn gA,)

, antidiuresis (Al) andg@hibition. of renin rele (A1). Suitabld JUN 2gp5
t her apeuty,§ oapPhécationstof the inventive conpoundS incl geedegssedy t he

i nventive conpounds as 10 diuretic, ngtriuretic, potassiumsparing, kidney-
protectivel/ prevention of acute renal failure, antihypertensive,

anti - oedemat ous and anti-nephritic agents. Respiratory effects include
bronchodi I ation éAgé," bronchoconstrjction (Al), chronic obstructive,

pul monary diS¥ases g SHRTHES MIARS AR etiOn ahdeF espErFAEory 2=
depressi on (AR .isSuidabloed her apeltide appsé codmpmondHradhens GO IWIES: 1of
the inventiqn include anti-asthmatic applications, treatnent of |ung

di sease afté&‘transplantation 20 and respiratory disorders. |nmunol ogi cal
ef fects include innunosuppres§{on (A ) neutrophi |l chenotaxis (Al),

neut rophi| superoxi de generatldh\\(Azaf and mast cell degranul ation (A2fl
and A, ) ?herapeutlc 3pgapplicationy of antagonists include allergic and non

allergic inflammation, . e.g., release of hisPam ne _and dtd8aze siienf | ammat ory
nedi at or s. Gastrointestinal effects | jJﬂ#dﬁT?ﬁﬁ of. acid secretion
ref lux and ul cerative

30 (Al) therapeutic appllcatlo
condi ti ons Gastrointesti nal ude colonic, intestinal and
Rated with intestinal

di arrheal disease, e.g., dlarr
inflammation (A, ,). 35 Eye di der s 4 retinal and optic nerve head
injury akrd trauma rel atedg (A,) NIn a preferred enbodi nent, the

N
eye di sorder is glaucona. WD 02/ 057267 1@\
Ra
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“N-substituted 7-deazapurine” includes pharmaceutically
acceptable salts thereof, and, in one embodiment, also

includes certain N-6 substituted purines described herein.

20 In certain embodiments, the N-6 substituted 7-deazapurine is
not N-6 benzyl or N-é phenylethyl substituted. In other
embodiments, R, is not benzyl or phenylethyl substituted. 1In
preferred embodiments, R, and R, are both not hydrogen atoms.
In still other preferred embodiments, Ry is not a hydrogen

25 atom.

The language "therapeutically effective amount" of an N-§

substituted 7-deazapurine, described infra, is that amount of

a therapeutic compound necessary or sufficient to perform its
30 intended function within a mammal, e.g., treat a N-6

substituted 7-deazapurine responsive state, or a disease

state in & mammal. An effective amount of the therapeutic

compdund can vary according to factors such as the amount of
the causative agent already present in the mammal, the age,
35 sex, and weight of the mammal, and the ability of the
therapeutic compounds cf the present invention to affect a N-
€ substituted 7-deazapurine respcnsive state in the mammal.



- 1 JUN 2005 PCT/USOI/ 15280 O her therapeutic applications of thﬂe? JUN 2005

conpounds of the inve n i nclude treatnent of o ity ! _ipclvt _t
properties h rtensi oM, treatnent of depression,” sedatd@sos a4 ol ytic,
as anti I@Bi?zéos"y%ﬁd as |axatives, e.g,; effecting 5 motility w thout

causing diarrhea. The term "di sease state" is intended to include those
cendi tions caused by or associated with unwanted | evel s of adenosi ne,
adenyl yl cyclase activity, increased physiol ogical 10 actjvity associ ated

-

wi t h aberrantOrst iqfuleRd gl SifenosihesNg exBhtWBlGinel kP8 FRcFeadE th=

CAWP. In one anhodii®Rnionelhescdbsgagfastake d Heflm:esanple «asthme - x.
chronic obstructive pulnonary disease, allergic rhinitis, bronchitis,
renal  di sor feriECgast rHIPHRSt PRaFNEi SOEI@REUTEF SRIRALGT der sHo9B undue

Addi tional  exaipy esmdritcd Uden Chr ORI €nbReREBI birS iaNA-GxStddsaf I DTHSI Sar oe
Sui tabl e exanpl'es of inflammtory di seases include non-Iynphocytic |
| eukemi a, yocmdi st dsthawipne, aangieddectiivkarooumt,”" oY ebrovasenipeucis

‘i schaem a, | igrMd@Ntge SlAUMLALLER,, CF LR diifi-A-SChem 8 cyepous. 4
hypertensi on, 20 varicose veins, venous ulceration and arteriosclerosis.
| npai red r epeiduisi osesteattes arnchpgerridetexaapbent-angiposhe sungrgakuz:ic

traum, such agJeconstryctiye supoefy. thyoralysi §.or Angloplasty, 23

The | anguage "treatment of a N6 substitute -deazapurine -Tesponsive
state" or "t rSHETIARFLUE UF GIRAMETUt ed 7- deazapurine responsive state" is
i ntended {g include changes in a disease state or condition, as described
above, such th tqﬂ%gstplo%LFal‘gy tons in a.ynnna¢ can be_§h92£ficantLy
30 di ni ni shed SPSAT T ZSEL Fhed o HPUPT T EuesaRoNt Folr-ishes at
: - least one symptom or effect associated with the N-¢
substituted 7-deazapurine responsive state or condition being
treated by at least about 20%, (more preferablv by at least
15 about 40%, even more preferably by at least about 60%, and
still more preferably by at least about B0%) relative to
untreated subjects. Assays can be designed by one skilled in
the art to measure the diminishment of such symptoms and/or
effects. Any arct recognized assay capable of measuring such
20 parameters are intended to be included as part of this
invention. For examplé, if asthma 1is the state being
treated, then the volume of air expended from the lungs of a
subject can be measured before and after treatment for
measurement of increase in the volume using an art recognized
25 technique. Likewise, if inflammation is the state being
treated, then the area which is inflamed can be measured
before and after treatment for measurement of diminishment in

the area inflamed using an art reccgnized technique.

30 The term “cell” includes both prokaryotic .and eukaryotic
cells. |

The .term “animal” includes any organism with adenosine
receptors Or any organism susceptible to a N-6-substituted 7-

35 deazapurine responsive state. Examples of animals include
yeast, mammals, reptiles, and birds. It also includes
transgenic animals.




prevention or i

nhi bi tion of physiol ogical synptons or effects assogi é\?%%

w th an aberrant anopunt adenosine. In one pref ed enbodi nent, 't
control Qfohhes-désease state or condition is such that twmer/déamame state
or condition is 35 eradicated. In anggher preferred enbodi nent, the control
Is selective such that aberrant |evels of adenosine receptor activity are

control | ed whi

e ot her physiologic systens and paraneters-are unaffected.
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In another aspect, the present invention pertains tc methods
for modulating an adenosine receptor(s} in a mammal by
administering to the mammal a therapeutically effective
amount of a N-6 substituted 7-deazapurine, such that
modulation of the adencsine receptor in the mammal occurs.
Suitable adenosine receptors include the families of A,, A,
or As. In a preferred embodiment, the N-6 substituted 7-
deazapurine is an adencsine receptor antagonist.

The langugge "modulating an adenosine receptor" is intended
toe include those instances where a compound interacts with
an adenosine receptor (s}, causing increased, decreased or
abnormal physiclogical activity associated with an adenosine
receptor or subsequent cascade effects resulting from the
modulation of the adenosine receptor. Physiological
activities associated with adenosine receptors include
induction of sedation, vasodilation, suppression of cardiac
rate and contractility, inhibition of platelet aggregbility,
stimulation of gluconeogenesis, inhibition of ipolysis,
opening of potassium channels, reducing flux of calcium
channels, etc¢.

The terms "modulate", "modulating"” and "modulation" are
inteqded to include preventing, eradicating, or inhibiting
the resulting increase of undesired physiological activity
associated with abnormal stimulation of an adenosine

receptor, e.g., in the context of the therapeutic methods of

the invention. In another embodiment, the term modulate



30 intended function within a mamal, e.g., treat a N6 substituted .
7-deazapurine responsi vfillstate, or a disease stat@n a manmmal. AT 1 JUN 2605

effectiv (§&9&9&nof the Therapeutic conpound can vary agqei@éoiQsise factors
such as the anount of the causative;agent already present in the manmal,

the age, 35 sex, and weight of the mammal, and the ability of the

t herapeutic conpounds of the present invention to affect a N 6 substituted
7-deazapurine responsive state in the_mammal. 0 WO Q2/057267 17 nlJUN2005
PCT/ U SO1 / 45R8QUBRE AP GIHA Ty SkPFFEFRSt he® o t* wiaFd™pE e t O sty
t he aforenmept] fact -apd. pmpkesa - L.Rat.i-0n 1 k di the ....._
e fective amBORE ofYt Be Phof et o oAl it Rout gy L elers:
experiment at ioAlampabhopi t¥bioh (Fesitd a6y A EyerFam™igsadito <l
determ ne anaé‘éﬁfzgﬁfxé-\’er‘%@éﬂ@b}(Qf) the ther apeytis: e COMpauUnds -desed bed
infra. The ordinarily skilled artisan  would sel ect an appropriaté anount
of the thé&rapeaerBuTERRDhEFDriENT 4P FETAGFETENTT dited ASsAP G R
‘therapeutic teeaptBateo LhMAHIEr Fpeukikaably, eifesylyee arptidspraf-arably.
di m nishes at |east one synptomor effect associated with the N-6
substituted 7-deazapurine responsive state or condition being treated by
at | east aboThe20%notagee"preiérabhycbypractecaged] byaketrr40% e amre

T T e
skilled & disorders or conditicns which are associated with aberrant
stimulation of an adenosine receptor, in that the s:zimulation
cf the recepter causes a biochemical and or phvsiclogical
chain of events that is directly or indirectly associated
with the disease, disorder or coenditien. This stimulation of
15 an adenosine receptcr does not have to be the scle causative
agent of the disease, discrder or condition but merely be
responsible for causing some of the symptoms typically
associated with the disease, disorder, or conditicn being
treated. The aberrant stimulation of the receptor can be the
20 sole factor or at least one other agent can be involved in
the state being treated. Examples of conditions include

those disease states listed supra, including inflammation,

gastrointestinal discrders and those symproms manifested by
the presence of increased adenosine receptor activity.
25 preferred examples include those symptoms associated with
asthma, allergic rhinitis, chronic obstructive pulmeonary

disease, emphysema, bronchitis, gastrointestinal disorders
and glaucoma.

30 The language ‘“treating or treatment of a condition
characterized by aberrant adenosine receptor activity* is
intended to include the alleviation of or diminishment of at
least one symptom typically associated with the condition.
The treatment also includes alleviation or diminishment of

35 more than one symptom. Preferably, the treatment cures,
e.g., substantially eliminates, the symptoms associated with

the condition.



the art to neasure the di mnishnment of such synptons and/or effects. Any
art recogni zed assay cajii!l e of measuring such 20 ameters are rnfiedid¥dtia
to be inglydedsBe, part o this invention. For exanple, ibcagkbipake the
~state being "treated, then the volumggf air expended fromthe lungs of a
subj ect can be neasured before and after treatnent for neasurenent of

I ncrease in the volunme using an art recogni zed 25 techni que. Likewi se, if-

i nflanmation is the state being treated, then the area which is inflaned
can be neasuTkel PRSI HHNPTHI®Y RSTECHAMEN T GOTHREASGSenBTE &= TrH v sthent
in the area;iffl20mdr UsdH0 REvALd €€ 0gM®Eeds techni que. 30 The term"cel |*
i ncl udes both prokaryotic and eukKaryotic <cells. The term"animal" includes
any organi smw th adenosine regeptors any organi sm susceptible to a
N-6-substituted 7 35 deazapuringd~xegsp 2ve state. Exanples of animals

I ncl ude east, mammals, reptiles, [ .ot also includes transgenic
ani mal s. 02/ 057267 18 - 1 JUN 2005 PCT/ Up®l/ 45280 The term "mammal " is
art recognized and is intended to ijnclude arfy aninmal, nore preferably a

war m bl ooded ani ma:, nost prefer sheep, pigs, horses, dogs,
cats, rats, mce, and humans. ma ., a Ne 5 substituted
7-deazapuri ne responsive state, {jnfla ema, asthma, central
nervous system conditions, or ute r ' y distress syndrone, for
exanple,“?re

R3 N \

(I)

wherein R; and R, are each independently a hydrogen atom

135 or a substituted or unsubstituted alkyl, aryl, or
alkylaryl meoiety or together form a substituted or
unsubstituted heterocyclic ring; R; is a hydrogen atom

or a substituted or unsubstituted alkyl, aryl, or

: alkylaryl mciety; R, is a hydrogen atom or a substituted

20 or unsubstituted alkyl, aryl, or alkylaryl moiety. Ry
and Rg are each independently a halogen atom, e.g.,

chlorine, flucorine, or bromine, a hydrogen atom or a
substituted cor unsubstituted alkyl, aryl, or alkylaryl
moiety or R,; and R or Ry and Rg together form a

25 substituted or unsubstituted heterocyclic or carbocyclic
ring. Also included, are pharmaceutically acceptable
salts of the N-€ substituted 7-deazapurines.

In certain embodiments, R,y and R, can each independently be
30 a substituted or unsubstituted cycloalkyl or hetercarylalkyl
moieties. In other embodiments, Rj is a hydrogen atom or a
substituted or unsubstituted hetercaryl moiety. In still
other- embodiments, R,;, Ry and Rg can each be independently a
hetercaryl moiety.
35
In one embodiment, R; is a hydrogen atom, R, is a substituted
or unsubstituted cyclohexane, cyclopentyl, cyclobutyl or



i ncluded as part of this invention. 10 I n another ect, the prgs?nqw\; 200
i nvention pertains to ods for nodulating an a 0osi ne recepto (%7“i4}g
manmal b o Lid-stering to the manmal a therapeutical ly mffeahisvgo anount
of a N-6 substituted 7-deazapurine, sych that nodul ation of the adenosine
receptor in the manmal occurs. 15 Suitabl e adenosine receptors include the
famlies of Al, A, or A in a preferred enbodi nent, the N-6 substituted
7- deazapurine is an adenosine receptor antagonist. The |anguage .
"modul at i ng BHCABBREBRRE FEEEFY0r "R3 s PnfertiERF - S0Pt | RSl ode tHose =722

i nstances V\Igﬁhgn§lCQ6E@ﬂ?d RRt ggaat aydirtyean aaden @I R & @ERPRYY (@Pe mEAUSI NQ
i ncreased, decreased or _abnornal physiological activity associated with an
adenosi ne rBeEPYor SOPUBEibsequent cascade effects resulting fromthe

odul ati on of the adenosine receptor. Physiol ogical 25 activities

associ ated with adenosipe r : include induction qf.-sedati.on, -
vasodi | at ?omnsup%rggggkgn o%g'gcggé%ﬁ%%ﬁ' rat e and’nsgqntér actclq'lt"l't_y,_ |°rih<?‘b’i tion of
platel et aggregbehexgnediel maA anioPsaglawdresgerssi & Difhidieiaerwiie,

lipolysis, QpesiAfoRxyPnt &8st UmLhanralhexee@uci B9 £ uxepbncahst ung- 30
channel s, etc. e terns." dul gt e", ""nodu] ati png" and "nodul ati on" are
i ntended to FHELGBENPRBEEHPT ngRdeRadt Eati RSBt PRAAEBYting the resul ting

i ncrease of undesired physiological activity 35 associated with abnor nal

her apeutfc B ABHG oF “SERET| FOBRELORTCrn anaendr TSRIOH TR hd 2 érfn®
modul ate 1 Jdyhl@HEeSaw@l 02RQ5126A 19ubstituted or unsubstituted phenvl,
pyridine, furan, cyclopentane, or thiophene moiety, Ry is a
hydrocgen atom, a substituted alkyl, aryl or arylalkyl moiety,
and Rr and Rg are each independently a hydrogen atom, or a
15 substituted or unsubstituted alkyl, aryl, or alkylaryl

meciety.

In yet -another embodiment, R; is a hydrogen atom, R, 1is
substituted or unsubstituted alkylamine, arylamine, or
20 alkylarylamine, a substituted or unsubstituted alkylamide,
arylamide or alkylarylamide, a substituted or unsubstituted
alkylsulfonamicde, arylsulfonamide or alkylarylsulfonamide, a
substituted or unsubstituted alkylurea, arylurea or
alkylarylurea, a substituted or unsubstituted alkylcarbamate,
25 arylcarbamate or alkylarylcarbamate, a substituted or
unsubstituted alkylcarboxylic acid, arylcarboxylic acid or
alkylarylcarboxylic acid, Ry is a  substituted or
unsubstituted phenyl moiety, R, is a hydrogen atom and R; and
Rg are methyl groups. '
30
In still another embodiment, R, is guanidine, a modified
guanidine, cyanoguanidine, a thiourea, a thicamide or an
amidine.
' Rac

In one embodiment, R, can be L\\Vg//gﬁ
/"11’7< -
' Rz. sz ﬁ

35



PCT/ L' SO1/ 45280 i ncl udes_ant agoni stic effects, e.g.gdimnishnment of the
activity or production nmedi ators of allergy and .I ergic inf I‘arﬁlTalUiNo@Qﬁg
whi ch resybtesobf2em t he overstinul ati on of adenosi ne recepton(ss)ss28or
exanpl e, the therapeutic 5 deazapurings of the invention can interact with
an adenosine receptor to inhibit, for exanple, adenylate cyclase activity.
The | anguage "condition characterized by aberrant adenosi ne receptor
activity" is intended to include those diseases, 10 disorders or conditions
whi ch are associated with aberrant stinulation of an adenosi ne receptor,

in that the ghepuliat RD-rOf bhe EgERPLABepaHEREcAybhoeRRFERE @RGPl &
physi ol ogi cal __chain of events that.i dl_lrectl1 or_indirectly associated
with the di sE35BT2HFE0PHFT DR CHHAT | DHEY Thidd Yot iHulBat oA o BPdFFYy ans
adenosi ne rerept Hs doaydpebgehawe oo olbe at Batuelse edauwsatiniee - \Bges aflithe,

di sease, disorder qr htion but nerely be respopsible for cauging sone
of the sy t%‘ ftygrcéﬁgglggygo%Féféa'wh%ﬁeghé'd?Seggé?’df%%Tde?,“é?'RZ;
condi ti on beany sE%ateddeFhadanelyant Mtdrmger | snoof dhea r seeptarecanche
the 20 sole faghopnroteat |east,pne OE&%@ agept. cagaP@¥%g¥ined,ﬁ5Eelhg

e

state being treated. Exanples of conditions rnclu ose di sease éTa?és
listed supra®FREPEEIYRLY nfRamfnd Sap t§asEherntestfomn @i GavkRs¥chnd ®hose

synptoms manhéestedybYict Renpr eseie) of ity eased BdepeshNarhacent Yns ¢
activity,.25 Preferred exangleg i ncl ude thoie S n?igns aESOCIated with

asthma,  &¥ | PGTRTRi nftfs: EKFORPESBY trﬁXF'?@e%E nGY§LoAFE¥asgroups
enphysema, bronchitis, gastrointestinal disorders and glauconma. 30 The

| anguage "treating or treatpent of a condition characterized by aberrant
adenosi ne ré@%ﬁ?ﬁg %%R?%ﬁt%ﬁ the invention, both Ry and Rg are not methyl

groups, preferably, one of Rg and Rg is an alkyl group, e.g.,
a methyl group, and the other is a hydrogen atom.
15
In another aspect of the invention, when R, is 1-phenylethyl
and Ry 1is a hydrogen atom, then Ry is not phenyl, 2-
chlorophenyl, 3-chlorophenyl, 4-chlorophenyl, 3,4-
dichlorophenyl, 3-methoxyphenyl or 4-methoxyphenyl or when R,
20 and R; are l-phenylethyl, then R3 1s not a hydrogen atom or
when R, ;s a hydrogen atom and Ry is a phenyl, then R; is not
phenylethyl.

In another aspect of the invention, when Ry and Rg together

L 25 form a carbocyclic ring, e.g.,

30 , ‘ R,

or pyrimido{4,5-€)indole, then R; is not phenyl when Ry is 1-
(4-methylphenyl)ethyl, phenylisopropyl, phenyl or 1l-
phenylethyl or when R; is not a hydrogen atom when 'Ry is 1-
35 phenylethyl. The carbocyclic ring formed by Rg and Rg can be
either aromatic or aliphatic and can have between 4 and 12

carbon atoms, e.g., naphthyl, phenylcyclohexyl, etc.,



i ntended to include the alleviation of or dimnishnent of at | eastOj)in? "
synptom typically asso ted wwth the condition. .e treatment & 3o0JUR 2005
i ncl udesyglhpydgti on or ~di mni shment of 35 nore than one pgytiRhPR280
Preferably, the treatnent cures, e.g , substantially elimnates, the
synptons associated wwth the condition. WO 02/057267 20 - 1 JUG 2005

PCT/ US01/ 45280 The present invention. pertains to conpounds, N6 sustituted
7-deazapurines, having the formula I: RRB R2 5 R5 (I) wherein Rl and R2 are
each i ndepengeaf éyahl hyokogeen & @and I5 carbansabsthist uked. provaisttstituted

al kyl, aryl, or_alkylaryl noiety or together forma substituted or

unsubst i t ut eflYRePBRSYYcl | AYIHFERY Y a hydPrBeRatiiiedrea sebsErtut ed or
unsubsti t ut ege b kpbycai¥l rigk, FJeH Ayl cx®iet ¥ sRbokssanbydrogenatopor a
substituted 20 or unsubstituted al kyl, ré/l, or alkylaryl moiety. 'R5 and
R6 are each li’%ﬂ%p%ﬁ?ﬁ@ﬁi'i:yr&nﬁa‘al dd’écll-{ry‘é‘?eofpf’ BYEET 4ciiSt i ne, SPFEBF fe°T6Y
brom ne, & hyflebgeabayobeawean Sulasid tutesh-iosn uasobst | kHEedaal kgl e:amds or

~al kyl aryl L or RS.,and R6 toget.her f.orma 25 substituted
or unsubst i ?%Lte&i rh%% e%c%%%ﬁ;olrg'car‘b%cglc.ﬁe(:roc(rg’i"r%’gl.“ A*8E iEl Ofed,=Tar e~
phar maceut i caipgtaeeepiabliaclsging otubsiei NG eubsfi tmesedo7 - deazamasitnes.

atoms of the ring structure with one or more heteroatoms.

10 In still another aspect of the invention, Ry and R, form a
heterocyclic ring. Representative examples include, but are

not limited to, those heterocyclic rings listed below, such

as merphelino, piperazine and the like, e.g., 4-
hydroxypiperidines, 4-aminopiperidines. Where R, and R-
15 together form a piperazino group,
Ry
N
2
20 N
L V¥

wherein R, can be a hydrogen atom or a substituted or
unsubstituted alkyl, aryl or alkylaryl moiety.
25
In yet another aspect of the invention Ry and Ry together can
form a heterocyclic ring, e.g.,
R‘\N/R,

30

Ry

wherein the heterocyclic ring can be either aromatic or
35 aliphatic and can form a ring having between 4 and 12 carbon
atoms, €.g., naphthyl, phenylcyclchexyl, etc. and can be

either aromatic or aliphatic, e.g., cyclohexyl, cyclopentyl.



In certain enbodi nents, and R2 can each indepen tly be 30 a _ ,. iN 206
substituted or unsubsti ed cycl oal kyl or heteroa al kyl noieties. ‘H 085
ot her empediangemiss, R3 is a hydrogen atomor a substitut ertoUSAsbstituted
heteroaryl nmoiety. In still other erbodinents, R4, R5 and R6 can each be

I ndependently a heteroaryl noiety. 35 In one enbodinment, Rl is a hydrogen
atom R2 is a substituted or unsubstituted cycl ohexane, cycl opentyl,

cycl obutyl 0k Q ok LN ggg? 057267+ / L4528 cyclopropane

moi ety, R3 i 375 dubstiTured or Zéstlggteﬁgrﬁgj-égy%ﬁrgg Q“R4 R Skt
hydr ogen ato@&ﬂﬁfﬂ?u%ﬂﬂﬁF@ﬁeﬁ%>ﬁpﬁ:auom%t%§lt@ﬁonpsg S‘Incangehen_h cne
enbodi ment, Re inbre SheCHONEXANO0! A o £Ld OREYANEHI Obnsar  «oqerner -a-

cyclohexylsulfonan1de a cyC|chexanan1de a cycl ohexy ]ester a
cycl ohexene, 278y @ HEHAZRRY 6 'lr{f%fclsd’p?éhtaénédﬁctﬁe mq@s%- iy |

noiety. 1@ In stlll anot her enbodlnent I's a hydrogen atom R2 is a
cycl ohexanol a2 substi.tuted or % ituted phenyl, . pyridine,
furan, cycloE@nF&ﬁ *SrQPﬁF86H8HESnor 4STRS T TRYRR odefieaEsrrTane is

substituted abkyl§- @r Penay larga aNkgl mn@rﬂpthyanobws‘aﬂﬂuﬁédare BaCh-her
|ndependentlgmgogxgggggn ﬁtO?% ¢ e PRt Egg%sqe% %g%ghguted aIK¥I,

aryl, or alkylaryl noiet yet anot'her 3 ogert
atom R2 is P3gB&rFedt eab@ﬁlmﬁggasth el Ryl larlealiond, n@ttyll‘la{mr@eeroahzﬁxs

al kyl aryligni mg, sai3abskiet o eFl reudstddaited @l kW amide o 1.

The compounds of the invention may comprise water-soluble
prodrugs which are described in WO 89/33815, Internaticnal
Application No. PCT/US98/04595, filed March S, 1998 and
15> published July 8, 1999. The entire content of WO 99/33815 is
expressly incorporated herein by reference. The water-

soluble predrugs are metabolized in vive to an active drug,
e.g., by esterase catalyzed hydrolysis. Examples of

potential prodrugs include deazapurines with, for example, R,

20 as cycloalkyl substituted with -0C(0) (Z)NH,, wherein Z is a
side chain of a naturally or unnaturally occurring amineo
acid, or analog thereof, an o, B, v, or « amino &cids, or a
dipeptide. Preferred amino acid side chains include those of
glycine, alanine, valine, leucine, isoleucine, lysine, a-

25 wmethylalanine, aminocyclopropane carboxylic acid, azetidine-
2-carboxylic acid, B-alanine, Y-aminobutyric acid, alanine-
alanine, or glycine-alanine.

In a further embodiment, the invention features deaéapurines
30 of the formula (I}, wherein Ry is hydrogen; R, is substituted

or unsubstituted cycloalkyl, substituted or unsubstituted
alkyl, or R; and R, together form a substituted or
unsubstituted heterocyclic ring; Ry 1is wunsubstituted or
substituted aryl; Ry is hydrogen; and Ry and Rg . are each
35 independently hydrogen or alkyl, and pharmaceutically
acceptable salts thereof. The deazapurines of this
embodiment may potentially be selective A, receptor



aryl am de or alkylarylangi de, a substituted or unsufstituted ~ 1 JUN 2005
al kyl sul fonam de, aryl ’f onam de or al kyl aryl sul fgam de, a substi t ut ed

or unsubgl hwtedsal kyl urea, arylurea or alkylarylurea, acsuwssiistsiked or
unsubstituted al kyl carbamate, 25 aryjxarbanmate or al kyl aryl carbanate, a

substituted or wunsubstituted al kyl carboxylic acid, arylcarboxylic acid or
al kyl aryl carboxylic acid, R3 is a substituted or unsubstituted phenyl
noiety, R4 is a hydrogen atomand R5 and R6 are nmethyl groups. 30 In stil
anot her enbedivagunifR2is guani dine, a nodified guanidine, cyanoguanidi ne,
a thiourea, a thioamde or an am dine. 35 In one enbodi nent, R2 can be WO
02/ 057267 22 1 JUN 2Go5 PCT/US01u5280 wherein R2a-R2c are each

i ndependent I3n a ¢fy@lr ogBRCaiBARE. sBpur atsed SSHISAT@Cat etk af ky| , DBEYPXBr

al kyl ary- noi .and d is_a hydrogen ato or..a .sat ated or unsaturgted
alkyl, 5 arﬁ‘ﬁ’s‘x Jaf3l uﬁﬁr‘ggy SN Céﬁl}%ﬁz,, RTRUE are
each |ndepenﬂﬂnmtyﬁanhydrogenaaﬁoR1oareanyﬂnugﬂmedﬁer-sunsaLnsated akkyt,

aryl or alkylary ltf@eeé nglAl Eﬁ&“ﬁ“é’;@éyn RRa %@%F% ] &gget her - -£230- _fgrma

car bocyclic “or eteroc ha n ating size en abouf~37and 6
10 nenbers, Re. s, mepsl- @WP@GWCY§ @P@p‘éh PT @9eoohb§zyoxgﬁw99§“em onek;

aspect of t@quﬁva OBe bQuBsB'i_)t@@QdRQd?il? nog; et , gnewps.: preferably,
one of R5 and R6 is an, al kyl group, g a_rmet hyl group, ang the other is
a hydrogen Shgritucted or unsubsgltuted C;-Cs alkyl , &lkviamine,

10 e.g., ethylamine.).

Rl anéd R, may also together form a substituted or
unsubstituted heterocyclic ring, which may be substituted
with an amine or acetamido group.

15
In another aspect, R. may be =-A-NHC(=0)B, wherein A 1is
unsubstituted C,-C, alkyl (e.g., ethyl, propyl, butvyl), and B

is substituted or unsubstitured C;-C, alkyl (e.g., methyl,

aﬁinoalkyl, €.g., aminomethyl or aminocethyl, alkylamino,

20 e.g., methylamino, ethylamino), preferably when R; and R, are

~ hydrogen, Rj is unsubstituted or substituted phenyl, and Rg

and Rg are each alkyl. B may be substituted or unsubstituted
cycloalkyl, e.g., cyclopropyl or l-amino-cyclcocpropyl.

25 In another embodiment, Ry may be substituted or unsubstituted
phenyl, preferably when Rg and Rg are each alkyl.

Preferably, R, may have one or more substituents (e.g., o-,

m- or p- chlorophenyl, o-, m- or p- fluoropheﬁyl).

30 Advantageously, R; may be substituted or unsubstituted
hetercaryl, preferably when Rg and Rg are each alkyl.
Examples of hetercaryl groups include pyridyl, pyrimidyl,
pyridazinyl, pyrazinyl, pyrrolyl, triazolyl, thiocazolyl,
oxazolyl, oxadiazolyl, furanyl, meth?lenedioxyphenyl and

35 thiophenyl. Preferably, Ry is 2-pyridyl, 3-pyridyl, 4-
pyridyl, 2-pyrimidyl or 3- pyrimidyl.




15 I n anot her aspect of gihe invention, when R4 is henylethyl ~Aand j ﬁ% F%a
a hydrogen atom then s not phenyl, 2- chlorop yl, 3- chloropheny

4- chl or oploeonyis7263, 4- di chl or ophenyl, 3-nmet hoxyphenyl or £0TéiStoxyzghenyl or

when R4 20 and Rl are 1-phenylethyl,2t¢hen R3 is not a hydrogen atom or

when R4 is a hydrogen atomand R3 is a phenyl, then Rl is not phenylethyl.
I'n anot her aspect of the invention, when R5 and R6 together 25 forma

carbocyclic L -89 or8idy 30 A?&lel"erﬁﬁga-rh\é% 01& pyﬁanhdoe%%%h ndale. . then R3
i s not phenyl “when RA%i S 1- (4- met hy et hyl, Bhenyl i sopr opyl, phenyl

or 1- phenyléﬂh?PoePeﬁheﬁ=RBnPsRao%’% ﬁ?@go@%ﬂ“éfon1mhen R4 is 1 35
phenyl et hyl. The carbocyclic ring forned by R5 and R6 can be either
aromatic or aliphatic anq can have between 4 and 12 carbon atons, e.qg.,
napht hyl , phéRyPcPEFohERy BT lat BTeieIgedoegPresFEsT 25 Ne SRapgY Poges ol
PCT/ USO /éSZBQaprafnerréahlmnberaween\.}ézaﬁrdsalmabonp&b@rﬁ:,cse GhaCYda: enbe
cycl ohexyl. Alte and RE toaether can a heterocyclic

ring, such aS® Fﬁg’gg‘él gcl‘b’%eglggl oW, Wplacc':lw%e?e}‘gwcei 1% r Phgs S icT tefe
between 4 andzd2:$8E80Ry@FONPsid, Prrefedledinyg yoehweghoarafdedmsas bop QLOﬁS
and can be either

group which 1is cyecloalkyl substituted with -0T(0) (Z)NH-,

wherein Z is a side chain of a naturally or unnaturally

10 occurring aminc acid, an analog thereof, an o, &, v, or u

amino acid, or a dipeptide. Examples of preferred side
chains include the side chains cf glycine, alanine, valine,
leucine, isoleucine, lysine, a-methylalanine,

aminocyclopropane carboxylic acid, azetidine-Z-carboxylic

15 acid, B-alanine, vy-aminobutyric acid, alanine-alanine, or

glycine-alanine.

In a particularly preferred embodiment, Z is a side chain of
g}ycine. R; 1s cyclohexyl, R3 is phenyl, and R and Rg are
20 methyl.

In ancther embodiment, the deazapurine 1is 4-{(cis-3-
hydroxycyclopentyl)amino-5,6-dimethyl-2- phenyl 7H-pyrrelo

[2,3d]pyrimidine.
25

In another embodiment, the deazapurine is ‘4-(cis-3-(2*
aminoacetoxy) cyclopentyl)amino-5,6-dimethyl-2-phenyl-7H-

pyrrolo(2,3d) pyrimidine triflucrocacetic acid salt.

30 In another embodiment, the deazapurine is 4-{3-
acetamido) piperidinyl-5,6-dimethyl-2-phenyl-7H-pyrrolo(2, 3d)

pyrimidine.

In another embodiment, the deazapurine is | 4~(2-N'-
35 methylureapropyl)amino-5, 6-dimethyl-2-phenyl- 7H-pyrrolo(2, 3d]

pyrimidine.



aromatic or aliphatic.
I ncl udi ng substitution
Wi t h onewaroznsr®7het er oat ons.
Rl and R

are not limted to,

6e heterocyclic rinc can b
one or

nore carbon ato

10 In still

urther substi tfuygd, 7n
f the ring structureﬁ‘“ﬂ5

anot her aspect P&II/4¥§&+328¥ent i on,
forma heterocyclic ring.2Representative exanpl es incl ude,
t hose heterocyclic rings listed bel ow, such as

but

mor phol i no, piperazine and the like, e.g., 4- hydroxypiperi dines,

£ Re

4- am nopi per iﬂ_] nes.,. W
i can be a

20 N w~. wheérein

i Rnendd togglherglo
ydrogen atomor a su

%é%@r?:‘u@era?é no group,
stituted or

unsubsti t ut ececdd@mideRyty bramikgt ar §r SABRPERYL - 25PhAnyet 7AnBrher aspeét: of

the invention R4 and R5 together can

/Rl 30 wher eify 33t

forma hetero

‘ ee'rocycl ic ring can be either aromatic or
aliphatic and can forma ring having between 4 and 12 carbon atons,

cyclicring, e.g., R1~1

35
e.g.,

napht hyl , 50he1nryl cggggpgz‘gyl ’erﬁé"@%ﬁ%&% canf%% 22&9%53% tic . or aliphatic,

e.g., cyclohexyl, cyclopenty

057

05 ~"PCT7 US01/ 45280

The het er ocy @it ivTgabart Yde amdnchér 6s@baernt ed chasyadifigoysubseilBuBEdn

of carbon atons .ofié.he ring structure with one or nore heteroatons.
Al ternativel V7RISR together can
In ancther embodiment, the deazapurine is 4-(2-

10

15

|
n

30

35

aminocyclopropylacetamidoethyl)amino-2-phenyl-75-pyrrolo

(2,3d]lpyrimidine.

In another embodiment, the deazapurine is 4-(trans-4-

hydroxycyclbhexyl}amino-2-(3-chlorophenyl)—7H»pyrrolo[2}3d]

pyrimidine.

In another embodiment, the deazapurine is 4-(trans-4-

hydroxycyclohexyl)amino-2- (3-flucrophenyl) - 7H-pyrrolo (2, 3d)

pyrimidine.

In another embodiment, the deazapurine is 4-(trans-4-

hydroxycyclohexyl}amino-z-(4—pyridylf—7H-pyrrolo[2.Bd]
pyrimidine.

In yet another embodiment, the invention features a method
for inhibiting the activity of an adenosine receptor (e.g.,

A,

-

A: r AZA!
cell with N-6 substituted 7-deazapurine (e.g., preferably, an

or, preferably, A;) in a cell, by contacting the

adenosine receptor antagonist).

the

In another aspect, invention features a method for

treating damage to the eye of an animal(e.g., a human) by
administering to the animal an effective amount of an N-6

Preferably, the N-6 substituted
7-deazapurine is an antagonist of A. adenosine receptors in

substituted 7-deazapurine.



forma heterocyclic rin such as those discl osed low. 5 In certain
enbodi nents, the N-6 su ituted 7-deazaturine is t N-6 benzyl=ot N6 2005

phenyl et {yd oS¢4b&di tuted. in other enbodiments, R4 i's notpdpogylisso

phenyl et hyl substituted. In preferreg enbodi mrents, RL and R2 are both not
hydrogen atons. 10 In still other preferred enbodinents, R3 is not H The
conpounds of the invention may conprise water-soluble prodrugs which are
described in WO 99/33815, International Application No. PCT/ US98/ 04595,
filed March 911898 fanthg5apabkilshedTdal §aBacg998. Fhetkat Feaisantent=of WO
99/ 33815 is esslyel s pQL at N,y J-eference. Th {Ll 5. SOLubl e
prodrugs ar eoﬁégébgrﬁgdﬂggavﬁg rﬁ%yzg&gé:éc%b\% c{ir Gg,‘eﬂé.‘g._, _ﬁi\/\glsfgé?%:‘g :

cat al yzed hybeoltysi stesharpleds dfor pex@nplal PradHFafs i feelde deBZPUFE nes

with, for exg.gpbgial?grzgﬁ%ngycl oal kyl substituted with -OC(O (Z)NH2,
wherein Z_is side chain of a naturally or unnaturally occurring am no

acid, or analog thereof, an a, S, Y, or wamno acids, or a dipeptide.
Preferred antpo aci thisd Dler£ddi nembogliwger f hogReof ingleyciing, adanines a
val i ne, |euci,ne,_ _isol.eucine ylal ani ne, am noqycl optopane

carboxyl i ¢ aBFBZ2RPECIS ﬁ?vzfl%zé}%g;ﬁaﬁméﬁfgﬁ - 5 NS Hhithobut YT o
aci d, al ani ngg al@nian@, ROTa B Y&d 8- A difidiierd]l ya nybvbbler, erbedbsent .-bhe
i nventi on fea:t_ures d azapur i nesu#zo of "the Eorr‘rﬂ(a (1Y, erein Rl is .
hydrogen; R2°Fs é‘l&’(ﬁ-‘gsttut‘éﬁecﬂ KBEY i t uBBAPeFelBat ky R K ubst i%0ted of
unsubsti 0t edikal kyl], oloxRlc ek IR2r t fgehher sismiauseldstd:t ubeshps-ituzed
Ut o PeLELORISL! 5000 T LRSI B0 80, BuDStL WL Roy1
and phar nacebyiicagéy; R; is substituted or unsubstituted alkyl, arylalkyl,
er aryl; R, is hydrogen or substituted or unsubstituted C.-C;
alkyl; 1L is hydrogen, substituted or unsubstituted alkyl, or
15 R, and L ‘together £form a substituted or unsubstituted
heterocyclic or carbocyclic ring; R¢ is hydrogen, .substituted
or unsubstituted alkyl, or halogen; Q .is CH,, 0, S, or NR,,
wherein R; 1s hydrogen or substituted or unsubstituted C;-Cq
alkyl; and W is unsubstituted or substituted alkyl,
20 cyclecalkyl, alkynyl, aryl, arylalkyl, biaryl, heteroaryl,
substituted carbonyl, substituted thiccarbonyl, or
substituted sulfonyl, provided that if R; is pyrrolidino, then
R, is not methyl.

25 In one embodiment, in compounds of formula II, X is CR, and
Q@ is CH,, O, &, or NE. In another embodiment, X 1s N.

In a further embodiment of compounds of formula II, W is
substituted or unsubstituted aryl, S- or 6- member
30 heterocaryl, or biaryl. W may be substituted with one or more
substituents. Examples of substituents include: halogen,
hydroxy, alkoxy, amino, aminoalkyl, aminocarboxyamide, CN,
CF5, -CO,Ry, CONHR;, CONRgRy, SORy, SO.Rg, and SO.NR.Ry, wherein
Ry and R; are each independently hydrogen, or substituted or
35 unsubstituted alkyl, cycloalkyl, aryl, or arylalkyl.
Preferably, W may be substituted or unsubstituted phenyl,
e.g., methylenedioxyphenyl. W also may be a substituted or



acceptabl e salts there The deazapurines of thi sgaenrbodi ment may 1 jiin 2005
potentially be selecti A3 receptor 0 WD 02/05726 nt aq)oni sts. 25 -1 7}
UN 2005 POMAYSGA745280 I n one enmbodi nent, R2 is substit utféd/{81E3280 hydr ox:

substituted) or unsubstituted cycloafkyl. In an advantageous 5 _
subenbodi mrent, R, and R4 are hydrogen, R3 is unsubstituted c- substituted
phenyl, and R5 and R6 are each alkyl. Preferably R2 is

mono- hydr oxycycl opentyl .or_nono- bgdro&xpﬁplohquLn R, also may be .
subst i t ut edSRPERSIRHEEE20) E MTRTFEF N BT FTAMmst | faf8d of - SnsubS{T iUt ed
Cl-C4 al kyl o eal 1Ne, s e.gd;. ethylamne. ).-_Rl_and_R2 may. al so
toget her for §gggl}§§t ﬁ%ata%e or lﬂ}ggﬁﬁgf’ﬁ ut“e'd'%‘trabre'ocygl'l‘é“rrﬁg, WhHi Th' may
be substitutbdcPhenf. aRhaatpke orake cad ke Greoup PIES gaatanot remas peets R,

may be - A- Nt'%ﬁ%@ WheL £l oS ungipsti tuped Clsfas alkyl (R-Gons SOV,
propyl, butyl fa ang B 1Is su%?t,i t ut e?ggr unstbstituted C, E/C4‘ail kyrl,l (e.g.,
-met hyl , Sanpbpodldleylinyd. g.pysaz ioaef hyendor cafronbehhyl , allkyl ammesZexreig. ,

met hyl am no Lno),, pref _raélr,y- n Rl and,R4.are .hydrogen, R3,is
unsubst i t ut %HB%?‘X}s“ggéfi tut e{c_ispﬁ% ‘,l%\gg‘ R?_ ar_rr%"FiBQ}a‘r’e e"ac,:‘?cTt 'a%c‘y‘[ " B may
be substiturrdividuAsubspPyriutedylecyeroatRyrimedyl, cycl opropyl or

1-am no-cycl opropyl. 25 In another enbodi nent, R3 may be substituted or

unsubsti t ut ed phengl , preferably when R5 and R6 are each al kyl.
In one advantageous embodiment of compounds of Zormuls II,

10 is NH and W is a 3-pyrazolo ring which is unsubstizuzed or N-
substituted by substituted or unsubstituted alkyvl,
cycloalkyl, aryl, or arylalkyl.

In another embediment of compounds of formula II, Q is
15 oxygen, and W is a 2-thiazolo ring which is unsubs:tituted or
substituted Dby substituted or unsubstituted alkyl,

cycleoalkyl, aryl, or arylalkyl.

In another embodiment of compounds of formula II, W 1is

20 substituted cr unsubstituted alkyl, cycloalkyl e.g.,
cyclopentyl, or arylalkyl. Examples of substituents include
haiogen, hydroxy , substituted or unsubstituted alkyl,
cycloalkyl, aryl, arylalkyl. or NHRy,, wherein R,, is

hydrogen, or substituted or unsubstituted alkyl, cycloalkyl,
25 aryl, or arylalikyl.

In vyet another embodiment, the invention features a
deazapurine of formula II wherein W is -{CH.),-C{=0)Y or
-(CH,),-C(=8)Y, and a is an integer from 0 to 3, Y is aryl,
30 alkyl, arylalkyl, cycloalkyl, hetercaryl, alkynyl, NHR,R;;,

or, provided that Q is NH, OR,;, wherein R,;, R;- and R;; are

each independently hydrogen, or unsubstituted or substituted

al]fcyl, aryl, arylalkyl, or cycloalkyl. Preferably, Y is a 5-
or 6~ member hetercaryl ring.

'

Furthermore, W may be -(CR;);~5(=0).Y, wherein j is 1 or 2, b



Preferably, R3 may have e or nore substituents ( ., O0-, m or .
chl or ophenyl, o-, m or fl uorophenyl). 30 Advan eously R3 ﬁhﬂ éb% 205
substi t uMe@OB9s7GYsubst i tuted heteroaryl, preferably whenPREUSHHSRY ar e
each al kyl. Exanples of heteroaryl dfoups include pyridyl, pyrindyl,
pyridazinyl, pyrazinyl, pyrrolyl, triazolyl, thioazolyl, oxazonI

oxadi azol yl, furanyl, methyl enedi oxyphenyl and 35 thi ophenyl. Preferably
R3 is 2-pyridyl, 3-pyridyl, 4- pyridyl, 2-pyrimdyl or 3- pyrimdyl. 0 - (
JUN 2005 WO Q% 057257 26 9€TEL801H4535Q@Preibkabjyarﬂ’ahEvénbodthatxyR;

and R6 are eagh r 0geR.c _a_&ea thyl. -Ina__
partlcularlyéP 3?§gred eﬁbogpﬁg tH 1de urlnes q%“%ﬁe i"Avént ioni “ar e
wat er - sol ubl I‘broerﬁﬁdtﬂéﬁ"éaﬁ Beu neRaaboIafl‘zﬂédRun ariey 0220t annaependednug,

e.c. by estenrasgodeat al yzed hedilishs dPrgEergg odrug, e0NpLi.$es an
R- group ich i oaIkyI substltutgd W t C%C»( Q %%EFEI% “i's a

S I
si de chai o@@i%ﬂﬁg%%ﬂI%F(ﬁYQHﬁﬁﬁhﬁ%ﬂly 10 occurrlng an1no aci d, an anal og

thereof, an c, ',', am no acid, or a dlpeptlde Exanpl es of préferred
side chains |nclud% the si de chalns of, XC|ne al ani ne,_ valine, |[eucine,
i sol euci ne, INsi R&° % 5Fet ARAEN EycFBpREp&Ae EaPPoxyREc SEPHT

azeti di ne- 2- canbeﬁyhmg o5 acwd+15uabdnané uYsansnobut ¥8i ehaaid, oy-ﬁc\
al ani ne- al ani ars eg e. cuIarI ferr
im a -v~
embodi ment , EQE ghaln 3%thlym#$égégg%% cy® %gyﬁ §28hényl
and R5 and® Rghapézolyl oxazolyl, oxadiazolyl, pyr:azr:)l),r'i furanvl,
methylenedioxyphenyl, and thicphenyl. When R:; is phenyl, itz
may be substituted with, for example, hyvdroxyl, alkoxy f(e.g.,

methoxy)}, alkyl (e.g., tolyl), and halogen, (e.g., o-, m-, or
p- fluorophenyl or o-, m-, or  p- chlorophenyl) .

15 Advantageously, R, may be 2-, 3-, or 4- pyridyl or 2- or 3-
pyrimidyl.

The invention alsc pertains to a deazapurine wherein Rg 1is
hydrogen or C,-C; alkyl. Preferably, R, is hydrogen.

The invention also includes deazapurines wherein R, is
hydrogen, and R, is substituted or unsubstituted alkyl or
alkoxy, substituted or unsubstituted alkylamine, arylamine,
or alkylarylamine, substituted or unsubstitured aminoalkyl,
amino aryl, or aminoalkylaryl, substituted or unsubstituted
alkylamide, arylamide or alkylarylamide, substituted or
unsubstituted alkylsulfonamide, arylsulfonamide or
alkylarylsulfonamide, substituted or unsubstituted alkylurea,
arylurea or alkylarylurea, substituted or unsubstituted
30 alkylcarbamate, arylcarbamate or alkylarylcarbamate, or
substituted or unsubstituted alkylcarboxylic acid,
arylcarbexylic acid or alkylarylcarboxylic acid.

(3]
(¥,

Preferably, R, is substituted or unsubstituted cycloalkyl,
i5 e.g., monoe-~ or dihydroxy-substituted cyclohexyl or

cyclopentyl (preferably, monohydroxy-substituted cyclohexyl
or monohydroxy-substituted cyclopentyl).



20 nethyl. In another enbodi nent, the deazapurine is 4-(cis-3-

hydr oxycycl opent yl ) am no- 5, 6- di net hyl - 2- phenyl - 7H-pyrrolo (2, %d]
pyrimdine. 25 In another enbodi nment, the deazapurine is 4-(cis-SJQ@nﬂEB
am noacet oxy) cycl opentyl)am no-5, 6-di net hyl - 2- phenyl - 7H pyrrol o[ 2, 3d]
pyrimdine trifluoroacetic acid salt. 30 in another enbodi nent, the
deazapurine is 4-(3- acetam do)pi peridinyl -5,

6- di met hyl 5 2- phenyl - 7H: pyrrol o(2,3d] _pyrimdine. |In another enbodinent,

t he deazapﬁ@yﬁggﬁ EﬁgfégN'kﬁéﬁaﬁé?%y¢in%%ﬂniq%dqwﬁnguﬁormula:

5, 6-di net hyl - 2- phenyl -7H pyrrolo[2,3d] pyrimdine. - ? AN 2005 WO

02/ 057267 27 PCT/US01/ 45280 I n angther enbodi ment, theg deazapurine _s 4-
acezam dobut yl ) am no-5, 6- di net hyl § 2- phenyl - 7Hpyrrcl ofj2, pyrimdine. 5 in
anot her enbodi nent, thewdeaégpuri e -r' - methyl ureabugfjyl ) am no

-5, 6-di et hyl - 2- phenyl - 7TH py_N¢" ¢ 3d'°rpyaLnkQL2e anot her

enbodi nent, the deazapurine i4 4-(2- 10 (& 8

am nocycl opr opyl acet ani doet hyRyam no- 2- phenyl - 7H-pyrrolo [2, 3d)
pyri m dine. In another enbodinent, the deazapurine is 4-(trans-4-

: ina: 2 ( 3-chl henyl ) - 7H | of 2 1
hydr oxycy Ghies )AaTsn?:a*cé( Salckyf,r O(%-%?ycgrclcaf%{ri? g[cﬁggz)z ofSQEzrrl.;n e

seven atoms, or a ring of three to seven atoms, optionally
10 substicuted with C,-Cs alkyl, halogens, hydroxyl, ;arbaxvlu
thiol, or amino groups; wherein B is methyl, Ni{Me},, N(Et3 ’
NHMe, NHEt, (CH,).NH;+, NH(CH,).CH,, {CH,} .NH,, (ca,a.cxmgmi'
(CH,) .NHMe, (CH,).OH, CH.CN, (CH,) ,CO.H, CHR4R,,, *cn.' cmueoz;'
wherein r is an incteger from o to 2, m is ;.ox 2, Ry, i;

15 alkyl, Ry is NH.» or CO:H or Ry, and Ry, together are:
(CHzp
20

wherein p is 2 or 3; and Ry is C;-C; alkyl, Cy~Cy
cycloalkyl, a chain of one to seven atoms, or a ring of
three toc seven atoms, optionally substituted with C,-C,

alkyl, halogens, hydroxyl, carboxyl, thiol, or amine

. groups .

Advantageogsly, A is unsubstituted or substituted Cy;-Cg alkyl
B may be unsubstituted or unsubstituted C,-C; alkyl.

In a preferred embodiment, R, is of the formula‘*A~NHC(=0)B.

30 iIn a particularly advantageous embodiment, A is ~CH.CH.- and
B is methyl. ’ o

The campounds of the invention may comprise water-soluble

prodrugs which are metabolized in vive to an active drug
4 ¥

35
€.g., by esterase catalyzed hydrolysis. Examples of

potential prodrugs include deazapurines with, for example, R
as cycloalkyl substitured with -0C(0) {Z)NH,, wherein 2 is a

31




I n anot her enbodi nent, the deazapurine is 4-(trans-4- .
hydr oxycycl ohexyl )am n -(3-fluorophenyl)-7H pyr ‘o[ 2,3d] pyri m ofidhe 2008
20 In ang{,({;uszﬁ()@g%)}odi ment, the deazapurine is 4-(trans-4- per/uso1/45280

hydr oxycycl ohéxyl') am no- 2- (4-pyridyl );»7H-pyrrolo(2,3d] pyrimdine. 25 In
yet anot her enbodi ment, the invention features a nmethod for inhibiting the
activity of an adenosine receptor (e.g., A" A;,, Aor, preferably, A) in

a cell, by contacting the cell with N-6 substituted 7-deazapurine (e.g.,
preferably, side aceadsi o rzce@Etaradityagoni shhat3taldyanst hefr aspeak: nthe

invention features a i eating damage to the eye of an _ _ _

ani mal (e. g. ,g%é"'éhur%‘n)&g%/fggdmﬂéfgééfi Iﬁ‘l& tgd ?heqanion’alc‘ ah ettt et Ve Snofint
of an N-6 subspittidieed Preéarapdr ameno Preférsibdy chdind\-bricsulzst ichotsed o35
7- deazapuri ' n L st . af ; ad | re .S AN 2/ 057267 28
- 1JUN20015 Bﬁéfig}%ol?%@gg’q%@ Iv%'&?%t'heféﬁ?ir'rrg% T%gegg‘r‘fﬁag'i \slgfsg'z’é%'e r%eti na

O t_  opti perdyielpsadeandmanpcyelapuepape chrbakyliThacddnageemaginke the
result of, HoEa@X%RIEc HAUCOMR, 2 BleiRe , Sehehi fophypoxiazpEstraumm: 3. In a

preferred enbodi nent, th_(?l invention features a deazapurine having The

formula |1, 2SBEFRE WREr S XN NAGENeCR6: R1 and R- are each independent!y

hydr ogen, or substituted
In ancther embodiment, R, and R. tegether are:

)

10

15 N

wherein n is 1 or 2, and wherein the ring may be opticnally
substituted with one or more hydroxyl, amino, thiol,
carboxyl, halogen, CH,OH, CH.NHC (=0)alkyl, or

20 CH,NHC(=0)NHalkyl groups. Preferably, n is 1 or 2 and said
ring is substituted with -NHC(=0)alkyl.

In one advantageous embodiment, R; is hydrogen, R- 1is
substituted or unsubstituted C,-C; alkyl, R; is substituted or
25 unsubstituted phenyl, R, is hydrogen, L is hydrogen or
substituted or unsubstituted C,-C; alkyl, Q is O, S or NR,,
wherein R, is hydrogen or substituted or unsubstituted C;~Cs
alkyl, and W is substituted or wunsubstituted aryl.
Preferably, R, is -A-NHC(=0)B, wherein A and B are each
30 independently unsubstituted or substituted C,-C, alkyl. For
example, A may be CH:CH,. B may be, for example, alkyl (e.g.,

methyl), or aminoalkyl (e.g., aminomethyl). Preferably, R,

is unsubstituted phenyl and L is hydrogen. R, may be methyl
or preferably, hydrogen. Preferably, Q is 0, S8, or NR,
35 wherein R, is hydrogen or substituted or unsubstituted Cy- C¢
alkyl, e.g., methyl.. W is unsubstituted or substituted

phenyl (e.g., alkoxy, halogen substituted). Preferably, W is



or unsubstituted al koxygam noal kyl, al kyl, aryl, 10 al kylaryl, _of .. snor
together forma substit d or unsubstituted heteaibyclic ring, probhﬁ%ﬁ‘ﬂBJ

t hat bOt{l’d%:zgﬁ‘?‘#7R_ are both not hydrogen; R, is substi tygtiaekodts2se
unsubstituted alkyl, arylalkyl, or gyl; R is hydrogen or substituted or

unsubstituted C -C6 alkyl; L is hydrogen, substituted or unsubstituted
alkyl, or 15 R and L together forma substituted or unsubstituted
het erocyclic or carbocyclic ring; R is hydrogen, substituted or

unsubsti t ut ed, af k¥brogheRRl 008N enQorbsSh 1,005 y ; -ein R7 is.
hydr ogen or %bstitut%d ig? ungubstitut eglh%l -86 ‘5:31Iq‘l;key:lf\“;f%3 rfdm%k?}i‘s' ¥ e
unsubsti t ut eceloso sbshétetred—nl kyé, g20 Zymyoadky! , al kynyl, aryl,

‘arylal kyl, biaryl, heteroaryl, substituted carbonyl, substituted

‘t hi ocarbonyl, or substituted sulfonyl, provided that if R3 is pyrrolidino,

then R is nof amidwdic2adly enererked 8RBbE1 indn€OnpRENGSs of o formila 14, X
is CR6 and (%irﬁss Cé—%_l(_) S, or NI:—LL I'n another _enpodinent, X.is N In. a
further enbodimehte oY EORESGRAY 10f f or HETROTE T PHRReXYEEESYiirar 8deaw - 75-
unsubsti t ut edyarddio bz, 9d) Hyr iRiWBLe 30 heteroaryl, or biaryl. Wmy be
substituted wi'th one or nore substituents. Exanples of substituents

i ncl ude: hal ogen, hydroxy, al koxy, am no, am noal kyl, am nocarboxyam de,

CNd RQCF3, CDZRﬁ,a @aHHRB,ul@(ﬂlﬂllﬁeEQefSERBd %ﬁﬁtmé\@@, SQéé\lm?) adMEeIrgé ne RR d
an are each | 3 rogen,_ oOr_s tifuted or 35 unsubstitute
al kyl , cycl og‘fzky%?éﬁi;?{gggﬁ’eé%’#& kyl .EMPPRTRT ‘bT%xqu RRYSHEX¥F&CYit-&d or
unsubst i t A edhsnetid 7H- pyorqloit B4 lanediradipteenyl . W al so may be a
substituted or r . - 1 JUN 2005 WD 02/ 057267 29
In a particularly preferred embodiment, the deazapurine is
4-(2-acetylaminoethyl) amino-6- (4-chlorophenoxy}methyl-2-
phenyl-7H-pyrrolo (2, 3dlpyrimidine.

In a particularly preferred embodiment, the deazapurine is 4-
{2-acetylaminocethyl) amino-€- {4 -methoxyphenoxy)methyl-2-
phenyl-7H-pyrrolo(2,3d]lpyrimidine.

20 In a particularly preferred embodiment, the deazapurine is 4-
{2-acetylaminocethyl) amino-€- (2-pyridyloxy)methyl-2-phenyl-
7H-pyrrolo(2, 3d] pyrimidine.

In a particularly preferred embodiment, the ceazapurine is 4-
25 (2-acetylamincethyl) amino-6- (N-phenylamino)methyl-2-phenyl-
7H-pyrrolo{2,3dlpyrimidine.

In a particularly preferred embodiment, the deazapurine is 4-
(2-acetylaminoethyl) amino-6- (N-methyl-N-phenylamino)methyl-
30 2-phenyl-7H-pyrrolol2,3d]lpyrimidine.

In a particularly preferred embodiment, the deazapurine is 4-
(2-N'-methylureaethyl) amino-s-phenoxymethyl~2-phenyl-7H-
| pyrrolo{2,3d]lpyrimidine.
35 |

The invention further pertains to a method for inhibiting the



PCT/ USOL/ 45280 unsubst i jgut ed 5- menbered heteroaryl gai ng, e.c., pyrrdl N 2005
pyrazol e, oxazole, imd l e, triazole, tetrazoll a® uran, thiophene,

t hi azol ewandoozadi azol e. Preferably, Wnmay be a 6-nenbeRCHE$EM5280y| ring,
e.g., pyrldy' , pyrimdyl, 5 pyridazidmyl, pyrazinal, and thiophenyl. In a
preferred enbodinment, Wis 2-pyridyl, 3- pyridyl, 4-pyridyl, 2- pyrimdyl,

4-pyrimdyl, or 5-pyrimdyl. In one advantageous enbodi nent of conpounds of
formula I-, Q 10 is NH and Wis a 3-pyrazolo ring which is unsubstituted
or N substituiedibyrpulbst idnt edenvsunsubsiddptioad akkyl, agychgaldgdn-sryd,
or arylalkyl. In another enbodiment of conpounds of formula Il, Qis 15

oxygen, and W8EEREFE} HTaAolEG K By RRMERCFENENSL®sELILtwed-Dra stAmpdead ek by
substituted arpdinsphsid 14 ed ldelrar 16y cloal kinnnd i O ArH-aldod << d nos
anot her enbodi nent of conpounds of fornula I, R/I s 20 substituted or
unsubst it ut eFRft IGASERYY val kyl e.g., cyclopentyl., or arylalkyl. Exanples
of substitgents include halogen, hydroxy , substituted or unsubstituted

al kyl, cyclaal kyl,,_ _aryl, arylalkyl, or. NHR10, wherein R1Q is _hydrogen, or
substituted orUnddbs n?étlﬁ’tnedggfﬁylgé‘cwlbsal kYl 2 FETARA ,98r aryFarkyf. an
yet anot her eEmmdiowmestimal ngbstvrderf éat gres ddarddeaapuin nen ok rfiaramulia | |
wherein Wis -(CH)8-C(=0Y or (CH,,)6-C(aE:;S)Y,_ and a is an integer fromO_to
3, Yis aryl 2OREEHIEAING NI kPRI TEc BEaBRFR C R¥Ec AERMAT, Ol Iy EATPOUnd
NHRL1R12 or ofpretvé degvehaioR i(e.bH, @R Znoseirgist Rl AR, and 3-8,

each indePendentIy hydrogen, or unsubstituted or substituted
0 the dnimal is a human.

In another embodiment, the invention relates to a

pharmaceutical composition containing an N-6 substituted 7-

deazapurine of the invention and a pharmaceutically
15 acceptable carrier.

The invention also pertains to a method for treating a N-6
substituted 7-deazapurine responsive state in an animal, by
administering te a mammal a therapeutically effective amount

20 of a deazapurine of the invention, such that treatment of a
N-6 substituted 7-deazapurine responsive state in the animal
occurs. Advantageously, the disease state may be a disorder
mediated by adenosine. Examples of preferred disease states
include: central nervous system disorders, cardiovascular

25 disorders, renal discrders, inflammatory disorders, allergic
disorders, gastrointestinal disorders, eye disorders, and
respiratory disorders.

The term "alkyl" refers to the radical of saturated aliphatic
30 groups, including straight-chain alkyl groups, branched-chain
alkyl groups, cycloalkyl (alicyclic) groups, alkyl
sub;tituted cycloalkyl groups, and cycloalkyl substituted
alkyl groups. The term alkyl further includes alkyl groups,
which can further include oxygen, nitrogen, sulfur or
35 phosphorous atoms replacing one or more carbons of the

hydrocarbon backbone, e.g., oxygen, nitrogen, sulfur or

phosphorous atoms. In preferred embodiments, a straight



al kyl, aryl, arylalkyl, or cycloalkyl. Preferably, Y is a 5- or $b
heteroaryl ring. 35 Fur rmore, Wnmay be -(CH,)j - 0) Y, mhereln T s

or W (%.11[%1 M S 02/ 057267 PCT/ U SO01 /45280 30 i @yyshiiaau0r 3, Y
S aryI A § aryl al kyl, cvcioal.=3; al kynyl, heteroaryl, Nr 1 R14R1; ,
prOV|ded that when. b _s CH21 , and wherein Rl14, R ;, and R16 are each

| ndependent:y hydrogen, or unsubstituted or substituted alkyl, ary:, 5
aryl al kyl, or cycloal kyl. In another enbodinent, R is selected fromthe

crour consi ghiaRg ef whﬁt:héuteﬂaﬁmohmaubﬁsi 30t ed glheRH capyerd¥-come :n

pyrim dyl,

‘hydr oxyl ,
c-, m, or

Advant ageaus ki ngRetFB¥Thee2- and-mof¥ dre SOMdY) Halve2s O 3y PYELBLAKL. Ihe

pyri dazi yrazi nal , p rrolyl, triazclyl, . 10 thioazolyl,
oxazol yl, oxadifaof B %r 3/%; £ez é’)?ﬁ)‘he

thi opheny! . - g8 cRed EhEQﬁ“yl anatmo@@fgéugﬁw pof-elhe: fOf-eié-Lm%g ‘g

d%ofyr , Fuany SCTePhyF LR nyt3-ahd =<

hal 6gen

Prefflet}'é're@pl@fﬁﬂlo yds have ofrom ehléréﬁﬁé’m )atams in thel

invention alsp pertains to a deazapurine wheréin R6 is hydrogen or - Cl-C,
al kyl . PrefeFBBl 7R SEEYydF6gen. 20 The invention al so includes
deazapuri nes mhereln Rl is hydrogen, and R, is substituted or

R s R

aryl am ne,

10

20

30

35

ant ne, ute ans
and clalms is 1ntenned to include both "unsubstituted alkvi

and “"substituted alkyls", the latter of which refers to alkyl
moieties having substituents replacing a hydrogen on one or
more carbons of the hydrocarbon backbone. Such substituents

can include, for example, halogen, hydroxyl,
alkylcarbonyloxy, arylcarbonyloxy, alkoxycarbonyloxy,
aryloxycarbonyloxy, carboxylate, alkylcarbonyl,

alkoxycarbonyl, aminocarbeonyl, alkylthiocarbonyl, alkoxyl,
phosphate, phosphonato, phesphinate, cyano, amino (including
alkyl amino, dialkylamino, arylamine, diarylamino, and

~alkylarylamino), acylamino (including alkylcarbonylamino,

arylcarbonylamino, carbamoyl and ureido), amidino, imino,
sulfhydryl, alkylthio, arylthio, thiocarboxylate, sulfates,
sulfonato, sulfamoyl, sulfonamido, nitro, trifluoromethyl,

- cyano, azido, heterocyclyl, alkylaryl, or an aromatic or -

hetercaromatic moiety. It will be understood by those
skilled in the art that the moieties substituted on the
hydrocarbon chain c¢an themselves be substituted, if
appropriate. Cycloalkyls can be further substituted, e.g.,

with the substituents described above. An "alkylaryl" moiety
is an alkyl substituted with an aryl (e.g., phenylmethyl

(benzyl)). The term *alkyl" alse includes unsaturated
aliphatic groups analogous in length and possible
substitution to the alkyls described above, but that contain
at least one double or triple bond respectively.

The term "aryl" as used herein, refers to the radical of aryl
groups, including 5- and 6-membered single-ring aromatic
groups that may include from zeroc to four hetercatoms, for

2085



25 amno aryl, or am'-noﬁyl aryl, substituted or u bstituted al1 kyl r\?'@{}ﬂ?
aryl am de or al kylaryl a e, substituted or unsub tuted v

al kyl sul fxanemisdrsy aryl sul fonam de or al kyl aryl sul f onam e T/E¥b8F180 Ut ed or
unsubstituted al kylurea, arylurea omréal kyl aryl urea, substituted or
unsubstituted 30 al kyl carbamate, aryl carbamate or al kyl aryl carbamate, or
substituted or unsubstituted al kyl carboxylic acid, arylcarboxylic acid or
al kyl aryl carboxylic acid. Preferably, R 1is substituted or unsubstituted
cycl oal kyl , e3am@lg., MeEAGSNG. dEhydcoey- sEhsehnt ut edioybenhexybrodazols,

cycl opentyl NEONY.C ubst.l,.t.u cyclahexy. o] -
nonohydr oxy- %%ggﬁg%%?gﬁ,cyclopeﬁ§§%? o2¢ JUﬁEggS & vaﬁié%eousfy aﬁQ ﬁay

be of the foPYSWRAGE: OPHERELTS, oPYEhéﬁéPﬁ°A§P§ EY’EB-§$k9l ag3- Cie like.
cycl oal kyl , halc,rwﬂ &Ng1ke iTRVIRINA Sg c?é &rfugeef 4%&& t-O ée?sea

atons, o t|o 10 sub tituted w hal ogens, dr oX
car boxyl , P tﬁPSF‘yabgf RAPALY OUSE‘“WH@ ’BdaciJs)ylnet '-F%I(’fl\/t?)ﬁ-‘*e N( Et-)‘?se

?gﬁg) mﬂﬁé aEHl) gibi3ps gkﬁfﬁﬁ)hé?éroﬁffré(ij;fhd(aﬂnbreHgsggghé may also
or ereinr
ber )e%"f%' A EE ar%) BFIEYS s"I'kquHeRle SESYNISS.

is an integer fro 02, mis 1 or . Cor
CO2H or RI1, ahdtﬁaggatr@g@tcnsﬁ "ar eTf(EI—I-a\IHJmaﬂ_n.J(Q-i?*‘.)r@ 21?2 oavhenes ni put 832a0r

3; and Rl, ignk: -68 ahkyk, £3nE7 positions with such substizuents as
10 described above, as for example, halogen, hydrexyl, alkeoxy,
alkylcarbenyloxy, arylcarbonyloxy, alkoxycarbonyloxy,
aryloxycarbonyloxy, carboxylate, alkylcarbonyl,
alkoxycarbonyl, aminocarbonyl, alkylthiocarbenyl, phosphate,
phosphonato, phosphinato, cyano, amino (including alkyl

13 amino, dialkylamine, arylamino, diarylamino, and
alkylarylamino), acylamine (including alkylcarbonylamino,
arylcarbonylamino, carbamoyl and ureido), amidine, imino,

sulfhydryl, alkylthio, arylthio, thiocarboxylate, sulfates,
sulfonato, sulfamoyl, sulfeonamido, nitro, trifluorcmethyl,
20 cyano, azide, heterccyclyl, alkylaryl, or an aromatic or
hetercaromatic mciety Aryl groups can also be fused or
bridged with alicyclic or heterocyclic rings which are not
aromatic so as to form a polydycle (e.g., tetralin).

25 The terms “alkenyl" and "alkynyl" refer to unsaturated
aliphatic groups analogous in length and possible
substitution to the alkyls described above, but that contain
at least one double or triple bond respectively. For
example, the invention contemplates cyano and propargyl

30 groups.

Unless the number of carbons is otherwise specified, "lower
alkyl" as used herein means an alkyl group, as defined above,
but having from ocne to ten carbons, more preferably from one
35 to six carbon atoms in its backbone structure, even more
preferably one to three carbon atoms in its backbone
sStructure. Likewise, "lower alkenyl" and "lower alkynyl"
have similar chain lengths. ’



atons, optionally SUbSt.Jt ed with C1-C6 alkyl, h gens, hydroxyl,
carboxylﬂv6g%§%a%or am no groups. Advant ageously, I S UpSHBSHIEoed or

~ Substitut'ed T~ al kyl. B may be ungubstituted or unsubstituted Cl-C6
alkyl, In a preferred enbodinment, R is of the fornula -A-NHC(,OB. 30 In
a particularly advantageous enbodinent, Ais -CH2CH2- and B is nethyl. The
conpounds of .t he inyention may, ' ter-sekdhgm; rugs whi cg-are
net abol i zedtrihne Vi Vo “%or}'trﬂasn act i vg_pg?%%?ﬁﬁ%\ﬁe. g., E}%ﬁg?tmel%%ej %_g't alyzed

hydrol ysi s. "EnampllEsxyklkyst’eaeiar pPodrkiys FREFRBe @8a@8FGFLABS FPNME for
exanmpl e, R2 cy | keut bh h -OG(-QAdef) N2, wherekn Z-bmsa 31
-1 JUN 200§h%%hb2?3§$§%%]SEHE%%B%01/4 %%0 gide cﬁé%% E% a, naturakgx or
unnat ur al | y repd@qiingy one ner BEFE, CEFORREl & tHE SRYSTAFREPST, PHERGPRY

am no aci§l, ey a Dgg)@%}p %.tzlag@‘rﬁrdre@@rfiu&o aa@nk .Si de chai ns i nclude those
of glycine, gianine, val ine, leucine, isoleucine, lysine, a5

met hyl al ani ne, am nocycl opropane carboxylic acid, azetidine- 2-carboxylic
acid, G alanine,. J=am., bd €l theri &l AREDEaY O refer tc the

gl yci ne- al amh%e.t%/n angk?ﬁie%y}é%%i rrtisairnt %%1yaﬁh@ tﬁg et her are: 19 1_%
wherein n i gaBigal, cindcWheCdi nPRR AYird iy T BRIBpt §Orf 4 y CYcloalkyls,

cycloalkenyls, cycloalkynyls, aryls and/or heterocyclyls) in

cycloal kyl, a chain of one to seven atons, or a ri §of three ta.spven 2065

10 which two or more carbons are commen to twe adjolining rings,

e.g., the rings are "fused rings". Rings that are joined

through non-adjacent atoms are termed "bridged" rings. Each
cf the rings of the polycycle can be substituted with such
substituents as described above, as for example, halogen,
13 hydroxyl; alkylcarbonyloxy, arylcarbonyloxy,
alkoxycarbonyloxy, aryloxycarbonyloxy, carboxylate,
alkylcarbonyl, alkoxycarbonyl, aminccarbonyl,
alkylthiocarbonyl, alkoxyl, phosphate, phosphonato,
phosphinato, cyano, amino (including alkyl amino,
20 dialkylamino, arylamino, diarylamino, ang alkylarylamino).
acylamino (including alkylcarbonylamine, arylcarbonylamino,
carbamoyl and ureidec), amidino, imino, sulfhydryl, alkylthio,
arylthio, thiocarboxylate, sulfates, sulfonato, sulfamoyl,
sulfonamido, nitro, trifluoromethyl, cyano, azido,
25 heterocyclyl, alkyl, alkylaryl, or an aromatic or

hetercaromatic moiety

The term "hetercatom" as used herein means an atom of any
element other than carbon or hydrogen. Preferred heterocatoms
30 are nitrogen, oxygen, sulfur and phosphorus.-

The term “aminoc acids” includes naturally and unnaturally
occurring amino acids found in proteins such as glycine,
alanine, valine, cysteine, leucine, isoleucine, serine,
35 threonine, methicnine, glutamic acid, aspartic acid,
glutamine, asparagine; lysine, arginine, proline, histidine,
phenylalanine, tyrosine, and tryptophan. Amino acid analogs



substituted with one or pgore hydroxyl, am no, thiol car boxyl, hal ogen Nyit an
CH2OH, CH, NHC( =0 al ky@) or 20 C11, NHO(=0) NHal kyl @ oups. Pref erabl ¥, it il
1 or 2 aeh gpdsdering is substituted with -NHC(=O al kyl . p@r;088/45280

advant ageous en%odl ment, Rl is hydroggn, R is substituted or

unsubstituted C -C; al kyI, R3 is substituted or 25 unsubstituted phenyl, R4
I's hydrogen, L is hydrogen or substi-tuted or unsubstituted Cl1-C6 al kyl, Q
is 0, Sor NR, wherein R is hydrogen or substituted or unsubstituted
Cl-C6 al kyhnbarmdev\amnsubsndsuweaho epashpaeft aredharyknecpPsefier abkyeR2

- A- NH , an e.fagh bs ted or
cubst Ut ed C1GF S| Far eXanDl o A TRy Be Gl O B Hag bet PO
exanpl e, al Rgpince.afi Sn@%ﬁcyl}ncbﬁaﬁnpnéﬁldk rergoi sanewhethypy. amane

Preferably, jB3g '%mufeﬁét@:ﬁfﬂc@n&@yl oqndtbel samﬂeogselc adRy-Re @Bt hyl
or preferably, hy Irogen. Preferably 35 wherein R, is

hydr ogen “or SSEB&TASAMSF & 1R Mbst i T}&? eBEET, “@%De%’l-k?@ TSRt RYP. Wi s
unsubsti t ut gerer asdhst atiukedl i phedoderthy . alfe@aer ama@ogenp&uESEEEUEQ@)

Preferably, Wis 1L JUN 2005 \0.02{ Q57267 45280 ‘_I_uorQ henyl
p- chl or cpheAYP, R RSt Froxdd ee%'{ll lﬂNwepta%%Lf%%?%roa fri&4g St
2-pyridyl . pneéqmmaﬂ(ﬁdpﬂp§a¢ﬂ%fencéddenbdMﬂnaxammIEadaaaapneraéam&n@- 5

(2- acetyla Ry ndlizAarBighenoxynet hyl - 2- nhenyi -
pyr r ol 0[2 %"?‘r{dlnnea noa parti cul arly preferred errbodl ment, the

deazapurite |s 4 (2-acetyl am noet hyl ) am no-6-(4-fl uorophenoxy) met hyl -
It will be noted that the structure of some of the compounds

of this invention includes asymmetric carbon atoms and thus
occur as racemates and racemic mixtures, single enantiomers,
diastereomeric mixtures and individual diastereomers. All
such isomeric forms of these compounds are expressly included
in this invention. Each stereogenic carbon may be of the R
or S configuraticn. It is to be understood accordingly that
the 1isomers arising £from such asymmetry (e.g., all

enantiomers and diastereomers) are included within the scope
20 of this invention, unless indicated otherwise. Such isomers
can be obtained in substantially pure form by classical

separation technigues and by stereochemically controlled
synthesis.

25 The invention further pertains to pharmaceutical compositions
for treating a N-6 substituted 7-deazapurine respensive state

in a mammal, e.g., respiratory disorders (e.g., asthma,

bronchitis, chronic obstructive pulmonary disorder, and
allergic rhinitis), renal disorders, gastrointestinal
30 disorders, and eye disorders. The pharmaceutical composition
includes a therapeutically effective amount of a N-§

substituted 7-deazapurine, described supra, and a

pharmaceutically acceptable carrier. It is to be understood,
that all of the deazapurines described above are included for
35 therapeutic treatment. It is to be further understood that
the deazapurines of the invention can be used alone or in

combination with other deazapurines of the invention or in




10 phenyl -7H-pyrrolo[2, 3d]pyrimdine. In a particulagrly preferred .
enbodi nent, the deazapufne is 4-(2-acetyl ami noet @) = 1 JUN 2005
am no- 6- b ehlsoteophenoxy) net hyl - 2- phenyl - 7H pyrrol o] 2, 3dhpysoiasgone. 15
In a particularly preferred enbodi nea¢, the deazapurine is 4-
(2-acetyl am noet hyl ) am no- 6- ( 4- net hoxyphenoxy) net hyl -

phenyl - 7H-pyrrol o[ 2, 3d) pyrim dine. 20 In a particularly preferred

enbodi nent , dﬁmbih&ﬂimmrkhebisdi t@ZracetyeaEprostiny | JomgBuoss, such a:

6- ( 2- pyrldyl Y Syl - hepyl- - yepol o2, 3dlp rhn1d|nea pa:_
particul arl y%r‘)eﬁ%re Ha. rr)e{nt am%g‘:egaéégapurl n%?‘e/ ©%g 9€=P =<1
(2- acet yl am gHRnINAE ) an1no- 6- (N-phenyl am no) net hyl -2-phenyl -
7Hpyrrolo[2,3d)pyrimdine. In a particularly preferred enbodi ment, the
'deazapurlne is 4- (2-acetyl am noethyl) am no-6-

(N et hyl 2 NBHeny® &R 18RrePAPFIC30 13- FanyecATpRadlarid, 38) pyLerrdEnss | n
a part'CU|aﬁﬂtﬂﬂdﬁ‘ﬁﬁéﬁbe§@@3+ﬂﬁﬁés ﬁbsa@@@éaﬁyrbnsutﬁ Aticroorganisms
(2-N - nethylureaethgﬁ% .am.no- Qhenoxggeth¥ -2- hen |- 7F+

pyrrol o[ 2, 3 C SETINB-FNGENEIOR P urt eﬁt%ﬁ%ﬁ?%r)ern&?ﬂx}q(n
i nhi biting tgupwﬂhDCQZhaﬁﬁzﬁén34anﬁJthOﬁEﬂéKﬂi&EiﬁJﬁ&ﬁEﬂ)Jﬁnjdetqe%ﬁbdﬁ&
adenosine r ptor n e QSI r-eGent.o In.a cell i
contactin %ﬁ?& ?ééhg -nﬁ'mf$gﬁ%g B (S%éghéal(ﬁf ?WE?ErébP?% e’
cormpound!¥'s iﬂf%ﬁﬁﬁ&gohpgb Gmub;ec*. SUltable examples of anti lO'iC

include, but are not limited to, the principle classes of

m

s
-

aminoglycosides, cephalosporins, chleramphenicols, fuscidic
acids, macrolides, penicillins, polymixins, tetracyclines and
streptomycins.

The term "antiinflammatory" is art recogmnized and is intended
to include those agents which act on body mechanisms, without
directly antagonizing the causative agent of the inflammation

such as glucocorticoids, aspirin, ibuprofen, NSAIDS, etc.

"The term “anticancer agent" is art recognized and is intended

to include those agents which diminish, eradicate, or prevent

growth of cancer cells without, preferably, adversely

affecting other physiological functions. Representative
25 examples include cisplatin and cyclophosphamide.

When the compounds of the present invention are administered
as pharmaceuticals, to humans and mammals, they can be given
per se Or as a pharmaceutical composition containing, feor
30 example, 0.1 to 959.5% (more preferably, 0.5 to 90%) of active

ingredient in combination with a pharmaceutically acceptable
carrier.

The phrase "pharmaceutically acceptable carrier" as used
35 herein means a pharmaceutically acceptable materiai,
composition or vehicle, such as a ligquid or solid filler,
diluent, excipient, sclvent or encapsulating material,
involved in carrying or transporting a compound(s) of the



the receptor. 5 The inv lon also pertains to a md for treat] g;gN 005
gastroi ntestinal disord (e.g., diarrhea) in an a | by adm nisté |n6 )
to an anWmP2/ei2&@f f ecti ve anount of a conpound of the i nREMYFPASTSE. g., an
antagoni st of A2). Preferably, 10 tH& animal is a human. In another

enbodi nent, the invention relates to a pharmaceutical conposition
containing an N-6 substituted 7- deazapurine of the invention and a

phar maceut i cakkegents igoesptialy evicarim evx Jhechaveuitjof: adssr periai ns Eo-a
met hod for tpeatki a N6 .substituted J-deazapyri.ne . nesponsive state i.n an
ani mal , by ggm’%?%tserﬁ"rlsg %%’%ﬁ%‘m@l‘gé'% ‘éfapg‘gf‘i‘ggllw ‘effect i veTanounf 20
of a deazapuBFpecsfriRé Prvenehsprrseghiromtons extgemt of soridfr cf the

substituted gzdeazapuLihenLes ve,stat.e jJd) the _anipal. ocgurs.
Advant agequsly, §f he drsease” st a% e ‘my be a |‘st8r‘de‘§Jje %‘éd?’at et®by 8enoStne.
Exanpl es of BREFeMfed AR AatER thacFanse eénbednonerargus: Syst ewich
di sorders, caréi oyneeulfdrdidhsdiderse rRAALIdESQRARES, nbnflammBi gLy . _
di sorders, aIJerglg. dLsoggers, %%§%40|nt stlnal,d%sorders, eye di sorders,
and respiratof yF&i-d5rder £ 2Ry MBFRF&ALSt YPERE Cadi RBTVF as
saturated al pPphatéceuBicyl byps;capmaEhild mpetisdisghhethaen alkybsor oUps, ac
branched- chai p-abky!l groupse qugl Qalkyl (alicyclic) groups, “al kyl _
substituted cycl oa?ékyl' groups. an% ccjfcélsgal ksﬁ:l‘aéé G5St | %Lﬁcgﬁ asal“l&%“ gt o¥pss
The termi8l k3PS f BPEREP St@rcdes calddlegoupand whschecdnatunkler suol uge
oxygen, nitrogeium st Fnknaie 35, 1PRQINNDIRYS ALAUE LEP) A & Or,fore
carbons of the hydrocarbo ‘ggékbone, e.g., oxggen,‘%l ?%ge%S“SﬁT}E$‘%§E
acetate; powdered tragacanth; malc; gelazin; talc;
excipients, such as cocoa butter and SUpPpPOSitory waxes; oils,
such as peanut oil, cottonseed o0il, szafflower cii, sesame
15 o0il, olive oil, corn oil and soybean oil; glycels, such as
propylene glycol; polyecls, such as glycerin, sorbitol,
mannitol and polyethylene glycol: esters, such as ethyl
oleate and ethyl laurate; agar: buffering agents, such as
.magnesium hydroxide and aluminum hydroxide; alginic acid;
20 pyrogen-free water; isotonic saline; Ringer's solution; ethyl
alcchol: phosphate buffer solutions: and other non-toxic
compatible substances employed in pharmaceutical
formulations.

- . .
25 As set out above, certain embodiments of the present

compounds can contain a basie functional group, such as amino

or alkylamino, ané are, thus, capable of forming
pharmaceutically acceptable salts with pharmaceutically
acceptable acids. The - term ‘"pharmaceutically acceptable

30 salts" in this respec:, refers to the relatively non-toxic,
inerganic and corganic acid addition salts of éompounds of the

present invention. These salts can be prepared in situ

during the final isolation and purification of the compounds
of the invention, or by separately reacting a purified
35 compound of the invention inm its free base form with a
suitable organic or inorganic acid, and isolating the salt
thus formed. Representative salts include the hydrobromide,
hydrochloride, sulfate, Dbisulfate, phosphate, hitrate,



phosphorous atons. In preferred enbodi nents, a strajght -lJUNNZOOa.?MQUH 2005
02/ 057267 35 PCT/ US01/ 4 0 chain or branched chai | kyl has 30 or fewer
carbon a dshe7l ts backbone (e.g., C-C30 for straight ghgigh&30C33
branched chain), and nore preferably; ;g0 or fewer. Likew se, preferred
cycl oal kyl s have from 4-10 carbon atons in their 5 ring structure, and nore
preferably have 5, 6 or % carbons in the ring structure. Mreover, the

term al kyl as . t hrgu t.th ﬁgﬁc'fi ti-on ..and claing_is intended to
i ncl ude bot h%' %ﬁgﬁﬁét i ?G?gggérkyfos“ “i‘oé 'ang)%'lgg'b'sat%t‘ut %deé*rr%yrs" ,CCThettatter
of which ref beszegtgl kylachpiet i SHoBaNEAE  sULREY 1aent s cieplsaei ngral diyte ogen
on one or  NMBLEs¢arRoNs ghckﬁﬁagxdr00@%999a9@9kb0933:§$cg-§ubst;Ly@ngs= can
include, for exanple, halogen, hydroxyl, —alkylcarbonyl oxy," T
‘aryl car bony| Gx$CCRERERPERE bor§F BXGL OBt &ur VR BX yEF PORSE BXYST Heed boxyt at @52

al kyl carbanykne alkexycasbenyle. gam nacagdoay! a1al kyld-ocashonyl .. @l koxyl
phosphat e, phosphonat o, phosphinato, cyano, am no (including alkyl am no,
'di al kyl am noSaargl"anivno Phdicar yEari-né6 :and®) al kyl aryl ani no), acyl ani no

(i ncluding al kyl carbonyl am no, 20 aryl carbonyl am no, carbanoyl and ureido),
am dino, imno, sulfhydryl, alkylthio, arylthio, thiocarboxylate,

sul fates, sihfondes, caddanoyts sohpousns dof miher rdadrfd uomeret yd |, may

cyano, azido. heterogwel Y nRlKYlarW;, L, t] eroaromatic
moi ety. It wil be unﬁérsfbo.r%ya%ﬁﬁég %g sEH%[egié#ééﬁfeéﬁgthé?u?hea‘e
moi eti es [dubSEPEBLEd T EREMIAYdESEATIGTUEHaIaT loanachertables sedts with
substituted, phhrmaceurically acceptable bases. The term

“pharmaceutically acceptable salts" in these instanzes refers
_ to the relatively non-toxic, inorganic and organic base
addition salts of compounds cf the present invention. These

15 salts can likewise be prepared in situ during the final

isolation and purification of the compounds, or by separately
reacting the purified compound in its free acid form with a
suitable base, such as the hydroxide, carbcnate or
bicarbonate of a pharmaceutically acceptable metal cation,

20 with ammonia, or with a pharmaceutically acceptable organic
primary, secondary or ter:iary amine. Representative alkali
or alkaline earth salts include the lithium, sodium,
potassium, calcium, magnesium, and aluminum salts and the
like. Representative organic amines useful for the formation

25 of base addition salts include ethylamine, diethylamine,
ethylenediamine, ethanolamine, diethanolamine, piperazine and
the like.

The term “"pharmaceutically acceptable esters" refers to the
30 relatively non-toxic, esterified products of the compounds of

the present invention. These esters can be prepared in situ

during the final isolation and purification of the compounds,
or by separately reacting the purified compound in its free
acid form or hydroxyl with a suitable esterifying agent.
35 Carboxylic acids can be converted into esters via treatment

with an alcohol in the presence of a catalyst. Hydroxyl

containing derivatives can be converted into esters via



appropriate. Cycloal kyl gmcan be further substitut eb e.g., wth yheyn 200
substituents descri bed i'bve. An "al kyl aryl" noi et Is an al kyl

substi t uvaglomdtrbs7an aryl (e.g., phenyl nmethyl 30 (benzyl))PCTPH8o&28h "al kyl "
al so includes unsaturated aliphatic 4groups anal ogous in | ength and

possi ble substitution to the al kyls described above, but that contain at
| east one double or triple bond respectively. 35 The term"aryl" as used

herein, refersdaandme wadihcak ebrakyky:iggosPen: iNAHENG 5=2Rd 6zTenher ed
single-ring artomatic groups that.. may include fromzero to four

het er oat ons, %’62/‘“55%‘6‘7‘% 9*1+%79 2803‘”13%1“/“@8@9‘21%:286}'5%8%F§F:
benzene, pyrrieapd urcapabhe ophéne bding | daiblrederzxez ol envsiologz=a?
benzot hi azol ta. e, tetrazql pyrazc._e, ridine, _pyrazine, .
pyri dazi ne a% nf):{/lrtﬁ‘fﬁ% |'ne%'%hd %@(}H k8.5%e’AFy| "%%&G’g's a?sg FnéttidePTopY L
pol ycycl i c5 f use@rdy ONalde® ORI SxdanliG) s Raphihyly, awpalyly, indolyl, and

the like. Those aryl groups having heteroatons in the ring structure nay
also be referred to as "aryl heterocycles”, "heteroarvls" or

"heterOafOUBHEQSEnvgﬂﬁiéhoﬁﬁEkﬁeEiEgnE@HpQthEbéﬁétHggd 9tnr89§ugg fRre,
ring positions with such substituents as 10 described above, "as for "=~
exanmpl e, hal 8§&n, TR OEA , 18] KK Tl k§® cAPBSAPEBRYC SOpnsarbenyddxyne
al koxycar bony Lo+ i 3 Y car yl 0¥y, calr. at e, %) Ica,r,t}gny -
al koxycar bonyh ar?ilnocaﬁ%é(nyl ,eb'gln'k'yl Fh?bcar"@onyl ,anphog %%t e, ° enoéb'ﬁﬁ‘ﬁéto,
phoisph! nalt&nachpmlie,t_rarrndfo rgrm: Ddismgnflb,k;_&!l Dﬁgafﬁcitq,qrﬁ'i ,aljgag‘?@ﬁéﬁe, Press,
aryl am no, [ ng, and .a arylam no), “acyl am no (includin

al iyl car bony:cﬁg)r‘#%(? .%). Sucgy Pr\o/czrugs )c’.‘an Xoe used( to alt%: the
D biodistribution (e.g., te allow compounds which would not

typically enter the reactive site of the protease) or the
pharmacokinetics of the therapeutic compound. For example,

15 a carboxylic acid group, can be esterified, e.g with a

methyl group or an ethyl group to yield an ester. When the
ester is administered to a subject, the ester is cleaved,
enzymatically ©r° non-enzymatically, reductively or
hydrolytically, to reveal the anicnic group. An anionic

20 group can be esterified with moieties (e.g., acyloxymethyl

esters) which are cleaved to reveal an intermediate compound
which subsequently decomposes to yield the active compound.
In another embodiment, the prodrug is a reduced form of a
sulfate or sulfonate, e.g., a thiol, which is oxidized in

25 wvivo to the therapeutic compound. Furthermore, an anionic

moiety can be esterified to a group which is actively

transported in viveo, or which is selectively taken up by

target organs. The ester can be selected to allow specifié
targeting of the therapeutic moieties to particular reactive
30 sites, as described below for carrier moieties.

Wetting agents, emulsifiers and lubricants, such as sodium
lauryl sulfate and magnesium stearate, as well as coloring
agents, release agents, coating agents, sweetening, flavoring

35 and perfuming agents, preservatives and antioxidants can also
be present in the compositions.



aryl carbonyl am no, carhb yl and ureido), am dino, gmno, sulfhydryl

al kylthio, arylthio, t car boxyl ate, sulfates, f onat o, sulfaﬁDWLJUN 2005
sul f onari, @@z0éts 0, trifluoronethyl, 20 cyano, azido, heber@syisydo,

al kylaryl, or an aromatic or heteragromatic noiety Aryl groups can al so be
fused or bridged with alicyclic or heterocycl Ic rings which are not
aromatic so as to forma polycycle (e. g tetralin). 25 The terns "al kenyl "

and "al kynytxargles bo pRsatikaled;al € 287 QUDS - angk @gous in | ength
and possible substltutlon to the aal 3 SCF?)%nggbogg 8%1]1’ t Hat = ‘C‘O%t ain

at | east on¥38BHLIEEIMPLEr |a|§I-é°EFéﬁ‘énﬁ-éspé@tCW@l"y asEeTpiexaqe, thece:ne

I nvention c agaahﬁbegdgyaﬁglﬁﬂgtg@@pa%ggl sga amomps hL@Je§sﬁéhe nunber of
carbons is otg erw se_s eC|f|eq "l ower. al’kyl " as Used herar - Treans an
“al kyl groupSSasiG8f i HR éﬁb’ve-l But HalViSREYRIom R iceitentsar bousy oy e

preferabby dsooropk Bdlhmirsie AR REORFS-Bxi/hSibackbene st ruct.wr e, even
nor e prefe*gg 1&8 éh gpﬁfrbo eato inits backbone Structure.

" Li kewi se enyP owe 5F§gﬁﬁ|" pﬁ&?§15|ﬁ31%a§ﬁumrF4¥ﬂﬁﬁrm
N UNzoogowm;r%'?m mcbﬁ JUsS®e/; 452180m6851TbBe18tm$g"@d:&@i(s/al Ky s
polyamluxﬁﬁyiicanECl ,hi qad tkopeyrad ddm's o fe£eépa§ ¥+Egroups a§_descr|bed

above, which furt i ncl ude “ox ygen, nitrogen or &to reUFaC|ng
one ornnn%f?%?%m o?atT%rh?d? rh%hoﬁ%kkbbﬂeaClﬁ eamd, Sbaygeine . Nni trogen
or sulfu® atons. The terns "polycyclil™ or "polycyclic radical" refer to

the radi Caflorc\’rtultavgoq{s T &1 ey%lrlecsernltn%nv ntglo’n %X-zccl'*%%lekxlr?c:se suitable
for oral, nasal, topical, transdermal, buccal, sublingual,
rectal, wvaginal and/or parenteral administration. The
formulations may conveniently be Presented in unit dosage

15 form and may be prepared by any methods well known in the ar:t
of pharmacy. The amcunt of active ingredient which can be
combined with a carrier material to produce a single dosage
form will generally be that amount of the compound which
produces a therapeutic effect, Generally, out of one hundred

20 per cent, this amount will range from about 1 per cent to
‘about ninety-nine percent of active ingredient, preferably
from about 5 per cent to about 70 per cent, most preferably
from about 10 per cent to abour 30 per cent.

25 Methods of preparing these formulations or compositions
include the step of bringing into association a compound of
' the present invention with the carrier and, optionally, one
Or more accessory ingredients. In general, the formulations
are prgpared by uniformly and intimately  bringing into

30 association a compound of the present invention with liquid
carriers, or finely divided solid carriers, or both, and
then, if necessary, shaping the product.

Formulations ol the invention suitable for oral
35 administration may be in the form of capsules, cachets,
pills, tablets, lozenges (using a flavored basis, usually
sucrose and acacia or tragacanth), powders, granules, or as

a solution or a suspension in &N agueous ©r non-agueous



cycl oal kenyl's, cycl oal kynyls, aryls and/br het erocygl yls) in 10 mhicgwgmp -
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Wi th such substituents as descri bed above, as for exanple, hal ogen, 15
hydr oxyl , al kyl carbonyl oxy, aryl carbonyl oxy, al koxycarbonyl oxy,

aryl oxycar bonyl oxy, carboxylate, al kyl carbonyl, al koxycarbonyl,

ani nocar bonyi a2 #E kyl ®hi okér bdRy| O 4F kBRYRTe€pho8phaté:ephésphonat 6,2 3wz s
phosphi nat 0,erfy3d¥sr; ABNQ( iZRCkUdkng abkyl—agi nos 20 Halkylam ng: n- 4o
aryl am no, djapylaglno, and al kylaryl am no),  acylam'no (including =
al kyl car bony M hoP2§Fy| (,Sé’roﬁbnﬁr%/aﬁﬁﬁé:mcaﬁrb%nﬁy CERETur STdoY T TERFEI FiS

i mino, sulfhyslada) aldd/drhiag, moakyl Whis@est Bhecarboxykat ecasul Fates,: ~: n=
sul fonato, sul far%ll . .Sul fonam dob,ni tro, trifl u:o(rj%rret hyl , cyano, azido,
25 het er oty@ JA*. I GEAMIREE FMEPFF  Obr 2 afPERSTRA 1T o€ et toar oraEC ol et y
The term "hetseragataodivas ingeedienei. naneanpoandatdntheé spgsetkegprie=at:her

Lhan car bon w0k, IEkouen B el Qs deleroglarh, 30.ac ULy e, oxygen,

. . elect > Has-e
sul fur and p or us. erm'"am no aci 'nGded at Gralfdf and
unnaturally occurring am no acids found in proteins such as glycine,

al ani ne, valiiphe, sgy¥stei NBrsd SLCI BRrmisSOl SHCI NG SELPEn-32-t hreani ne, .,
nethipniﬂf, %:qtqnic_qpid, aspartic acid,. glutanjne, asparggine, | ysi ne,
ar gi ni ne!” pPOMAME, ST n&2PPHEAT/| at 2t $7eS+ tBT 5T neCTanneEr y pouisiesis
Ami no acid aramoges WADXHH728kE)38 the active ingredient is mixed with
one or more pharmaceutically acceptable carriers, such as
sodium citrate or dicalcium phosphate, ‘and/or ary of the
fellowing: fillers or extenders, such as starches, lactose,
15 sucrose, glucose, mannitol, and/or silicic acid; binders,
such as, for example, carboxymethylcellulose, alginates,
gelatin, polyvinyl pyrrolidcne, sucrose and/or acacia;
humectants, such as glycerol; disintegrating agents, such as
agar-agar, calcium carbcnate, potate or tapioca starch,
20 alginic acid, certain silicates, and sodium carbonate;
solution retarding agents, such as paraffin; absorption
accelerators, such as cuaternary ammonium compounds; wetting
agents, such as, for example, cetyl alcohol and glycerol
monostearate; abscrbents, such as kaolin and bentonite clay:
;. 25 lubricants, such a tale, calcium sStearate, magnesium
stearate, solid polyethylene glycols, sodium lauryl sulfate,
and mixtures thereof; and coloring agents. In the case of
capsules, tablets and pills, the pharmaceutical compositions
may also comprise buffering agents. Solid compositions of a
30 similar type may alsc be employed as fillers in soft and
hgrd-filled gelatin capsules using such excipients as lactose
or milk sugars, as well as high molecular weight polyethylene
glycols and the like.

35 A tablet may be made by compression or molding, thionally
with one or more accessory ingredients. Compressed tablets
may be prepared using binder (for example, gelatin or
hydroxypropylmethyl cellulose), lubricant, inert diluent,




PCT/ US01/ 45280 i ncl ude 1 no acids wth | engthenedgar shortened side cars
or variant side chains ‘1 h appropriate functi onal‘rqups. Ami o Tadlid<2005
al so i nchwdeobrand L stereci soners of an am nc acid whercrigsosisget ur e of
the amino acid admts of 5 stereoiso#eric forns. The term "di pepti de”

I ncludes two or nore amno acids linked together. Preferably, dipeptides
are two anmino acids linked via a peptide linkage. Particularly preferred

di peptides pngluds. . fiQL exanpl.e, .0l yci ne-al_.ani ne. 10 al ani ne-al ani ne
It wll be hotggd't Rat tHe Stric tﬁngg%g‘f‘ so(%@rof THEFcdpoutifs “of TH S
i nventi on | BéVGAE3TEs\RFTEEFPES chiblbed asodsuand ariiesnmectyn asel peer@des and

racem c m XtYr-@8ceSkhbdli®eeNRNt ROBBLESs: ndi @ eongely I xtures and =
i ndi vi dual di astereoner.s.. AII,15g§ucﬁ.?§on§%ﬁg'fg§#§ﬁ% fﬁé§%“éoﬁﬁ%uﬁﬁ§ are
‘expressly i BePEddlY MPUHIRG | dGerft i BRitERED Sahdagentc arbore may benef
the R or Speeakirgdr abmpBunbt mbsstenbe uggﬁr§£09ﬁe§ECQEQLEE|&;gﬂ@k;_the

‘isomers arising fromsuch asymmetry (e.g., all enantiorers an

di astereoners) are included within the scope 20 of this invention, unless

i ndi cat ed otherwitgdleSuch i snder ©thean beobbd ai Aedage substmati aldly e

form by cl assgi &l cesepaLati Ghnj stereochenmically controlled
5 Fiodboatitlics and B%EﬁﬁﬁF nBREGEF QT cHHpoRT i ons

synthesis. 25 The inventiaon further pertains

3

for treatinF2aeREY sHRTHA%ed Plddazand i seanedponsinay sbateonanlg rewmal
e.g., raopisesnsd obf soreisised avibh AdiMys al?{cp%‘}{éltd]ég P E Qstructive
nal di sorders

8;;??2?;¥eg §%§$§¥s éHH’oéﬂéﬁ”éﬁé%i%@énbgii)kné&n in the pharmaceutical-
formulating art. They may alsc be formulated so as to provide
slow or controlled release of the active ingredient therein
using, for example, hydroxypropylmethyl cellulose in varying
13 proportions to provide the desired release preiile, other
polymer matrices, liposomes and/or microspheres. They may be
sterilized by, for example, filtration through a bacteria-
retaining filter, or by incorporating sterilizing agents in
.the form of sterile sclid compositions which can be dissoclved
20 in sterile water, or some other sterile injectable medium
immediately before use. These compositions may also
opticnally contain opacifying agents and may be of a
composition that they release the active ingredient (s} only,
or preferentially, in  a certain portion of the
25 gastrointestinal tract, cptionally, in a delayed manner.
Examples of embedding compositions which can be used include
polymeric substances and waxes. The active ingredient can
also be in micro-encapsulated form, if appropriate, with one
cr more of the above-described excipients.
30
Ligquid dosage forms for oral administratioﬁ of the compounds
of the invention include pharmaceutically acceptable
emulsions, microemulsions, solutions, suspensions, syrups and
elixirs. 1In addition to the active ingredient, the liquid
35 dosage forms may contain inert dilutents commonly used in the
art, such as, for example, water or other solvents,
solubilizing agents and emulsifiers, such as ethyl alcohol,
isopropyl alcohol, ethyl carbonate, ethyl acetate, benzyl



30 disorders, and eye disorders. The pharmaceuti calgconposition includes a
therapeutically effect i. anmount of a N-6 substit d 7-deazapuiliJieN 2005

describeaﬁﬁﬁ%g c7and a “pharnaceutical ly acceptabl e carrigfyudoissgoto be
understood, ~ that all of the deazapugi nes descri bed above are included for
T

35 therapeutic treatnment. It is to be further understood that the
deazapurines of the invention can be used alone or in conbination with

ot her deazapurines of the invention or in M 1 JUN 2005 WO 02/ 057267 39
PCTnrsol/ 45280 ¢@i8li nabeasyi t benriokté onagrdmdreapeugilycodnpoundspusponanae
antibiotics, agnt i.nflammtaqr.ies - | cancer . , Tzl exampl e . 5..The
term"anti bi 83iy(9°1i’s ar Srce%&ggrﬁaz:g{i”'g@ 15 ?%t“é%g‘gggtaé .EI?:lnoclT ugé "E'ho‘s:g“_"
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thereof , whi¢h eliy LARLAbY, HE9YLRROt Ra! BOOERS AR At Brry acis
selectivehg ﬁgiﬁgfﬁﬁﬂ?ﬁg gthogen hhglep%rggugingeq?ninal or no -

del eteri oUs efstests UpEPTHE A0 FFe AT HES NRFSE-. Suitabl e exanpl es of
antibiotics include, but are not limted to, the principle classes of

am nogl ycosi des, cephal osporins, chl oranphenicols, fuscidic _acids .
macrol i des, P&HAY iﬁ??rgolénf§?% “5t et E%yEFFheSC%WRFSEET%% oﬁ%g%ngfsfS
The term "antimolffdédematpuydnts autchr ecogrezedngnddenitisnt eermtele L vitaclande
those agents i Y OBEDADLSHE, M AO0M no didBCH M ANAGENIEIND
t he causativém%g%%Fé%% %ﬁghggflgﬁna?g%ngaéu%% as dﬁﬂbocorticgﬁds, aspif?%,
i bupr of enl0 N8AKD® regtqrvative agents.

Suspensions, in addition to the active compounds, may contain
suspending agents as, for example, ethoxylated isostearyl
.alcohcls, polyoxyethylene sorbitel and sorbitan esters,
15 microcrystalline celiulose, aluminum metahydroxide,

bentonite, agar-agar and tragacanth, and mixtures thereof.

Formulations of the pharmaceutical compositions of the
invention for rectal or vaginal administration may be
20 bresented as a suppository, which may be prepared by mixing
one or more compounds of the invention with one or more
suitable n-nirritating excipients or carriers comprising, for
example, ¢ 'oa butter, polyethylene glycol, a SupposSitory wax
or a salicylate, and which is solid at room temperature, but
25 ligquid at body temperature and, therefeore, will melt in the
rectum or vaginal cavity and release the active compound.

Formulations cf the present invention which are suitable for
vaginal administration also include pessaries, tampens,
30 creams, gels, pastes, foams or spray formulations containing

such carriers as are known in the art to be appropriate.

Dosage forms for the topical or transdermal administration of
a compound of this invention include powders, sprays,
35 ointments, pastes, creams, loticns, gels, solutions, patches
and inhalants. The active compound may be mixed under sterile
conditions with a pharmaceutically acceptable carrier, and
with any preservatives, buffers, or propellants which may be



20 The term "anticancergagent” is art recognized agd is intended it dlUN 2105
I ncl ude those agents Wr‘h di m ni sh, eradicate, ora event growth of
cancer Ggblegsoxghout, preferably, adversely affecting obbersphysasol ogi cal
functions. Representative 25 exanplgs include cisplatin and

cycl ophospham de. Wen t he conpounds of the present invention are

adm ni stered as phar maceuticals, to humans and mammal s, they can be given
per se or as pha maceuti cal conposition containing, for 30 exanple, 0.1
to 99. 596(rﬁﬁ%9#ﬁ erably, 0.5 to 900) of active ingredient in conbination
with a pharnaceutlcally acceptable <carrier. The phrase "pharmaceutically
acceptabl e Larri 63{ rershdsSedpa %@elgerebnegfggn%rgi ph &gac{ggfl caérlygaccept_abl e
mat eri al, cofposition or ve |cIe ‘such as a id fil

~di | uent, exadigiwrRn rwa\neratcweeﬁ@aﬁ@urxétpﬂgtm earl?\a#ﬂ--q nvdﬂ’ired’% s,

carryi ngsorgt £ aNgROoEhL:RE 12 LAPeRE )1 Of tdhe, VWL 02/ 06426 E, 4040 TN hsIUN
2005 PCT USOl/45280 resent | venthgﬁybthln .or .to_the subject S ch t hat -t

“cen perforfedTER: i ntER@RG2PERct i 6F PEal AFTINER Y6 pourts ¥ eare “AfT i ed
or transporgegcélIom speioogan, benponttes, oélﬁhelcbadyd t azdmotamer zamgan,
or portion of. he g5 nust be 'acceptable” in the sense of
bei ng conpé?lﬁ gquix§?$g ﬁéf%%gredlents of the fornulati on and not
injurious to the patient. Sone exanples of materials which can serve as
phar maceyt i gakdar ACHEPt AN 8, Laddd. Qfo?ndeﬁqi ude; 4aon Ueh aomp AP

gl ucose and sucrgse; starches, such as corm starch
this invention, excipients such as lactose, tale, silicic

acid, aluminum hydroxide, calcium silicates and polyamide

powder, or mixtures of these substances. Sprays can
additicnally contain customary propellants, such as
15 chloroflucorchydrocarbons and velatile unsubstituted

hydrocarbeons, such as butane and propane.

Transdermal patches have the added advantage of providing
controlled delivery of a compound of the present invention to
20 the body. Such dosage forms can be made by dissolving or
dispersing the compound in the proper medium. Absorption
enhancers can also be used to increase the flux of the
compound across the skin. The rate of such flux can be
controlled by either providing a rate controlling membrane or

25 dispersing the active compound in a polymer matrix or gel.

Ophthalmic fermulations, eye ointments, powders, sclutions
and the like, are also contemplated as being within the scope
cf this invention. Preferably, the pharmaceutical
30 preparation is an ophthalmic formulation (e.g., an
periocular, retrobulbar or intraocular injection formulation,

a systemic formulation, or a surgical irrigating seolution).

The ophthalmic formulations of the present invention may
35 include one or more deazapurines and a pharmaceutically
acceptable vehicle. Various types of vehicles may be used.
The vehicles will generally be agqueous in nature. Agueous
solutions are generally preferred, based on case of



10 and potato starch; cellulose,-and its derivativegg, such as soqoqn1 42005
car boxynet hyl cel | ul os et hyl cel |l ul ose and celluiihe acet at e, ép gd

‘tragacaniy oiRhie; gel atin; talc; excipients, such as com;@g,@hnejsoand
suppository waxes; oils, such as pegput oil, cottonseed oil, safflower
oil, sesame 15 oil, olive oil, corn oil and soybean oil; glycols, such as
pr opyl ene egcoI polyols such as glycerin, sorbitol, mannitol and

pol yet hyl en ol. esters, such as ethyl ol eate and thyl laurate; agar;
buf feri ng ag %Fé& §ﬁ€ﬁ1asasna§ﬁES|Lﬁﬁ hytr §%i-a&"and aFBnEnuh1hydrd&?%Er\
alginic aC|dmeﬁlﬁyerEWCMWubmnn&yn*omanhmlnesmé|ae,,Rsmget_sﬁmﬁnalﬂﬂ,

oyt cobal aaspnel s byl Ler solull onsc and othel napel ox G compat 1 o

subst ances enplo harnace I ca or i i Ons
certain enbédﬁn@ﬁ@éabﬂ’%hQSp@%s%hﬂ PIEGRFoUNdyecanocone pi alec basiceadily

functiongl gﬁeBE‘po§HEEdaslﬁ‘%n%tl%ral &N ge, ﬁgoeggpwgs gélpﬂb'-e of
form ng pharnmaceuti cal I& acceptabl e sdl'ts wth ar maceutical

accept abl e atFaSRSThESre ﬁFfﬁﬁérﬁﬁcé&FPC&PFFO&écéﬁﬂébp§1R}1%Htfybﬁ$ ehis

respect, refelsdto dhe rsdral-sesld NORchPYsGcichROr gani crgad o gan £ act d
addi tion saé&% 8&1 ggggqui of_the resent I nvention. These salts can be
prepared in“3'P0->duriAg The FrhalP’ ss(ﬁné:t i GRVERGPEr | PE¥at o of 13 fgnde

conpounds 6$r%hésl@m@ﬂﬂ(ﬂngnﬂﬂﬂgnQ&xmﬁumhlysréaﬁﬁemg a guaddegk 3bes,

compoundgof o4 heoi H¥EPLT QARG P a suitable organic or
I norgani ¢ aci d, Oand |sola?|n§é%ﬁe£Eg Q§§§l£8 %%%%%Q Representative salts

I ncl ude the hydrobron1de hydrochl ori de, sulfate, bisulfate, phosphate,
nitrate, An appropriate buffer system (e.g., sodium phosphate, sodium

acetate or scdium borate) may be added to prevent pH drift
under storage ceonditions.
15 )
Ophthalmic products are typically packaged in multidose form.
Preservatives are thus regquired to prevent microbial
contamination during use. Suitable preservatives include:
benzalkonium chloride, thimerosal, chlerobutanol, methyl
20 paraben, propyl paraben, phenylethyl alcohol, edetzate
disodium, sorbic acid, polyguaternium-1, or. other agents
known to those skilled in the art. Such preservatives are

typically employed at a level of from 0.001 to 1.0%
weight/velume ({*% w/v").

When the deazapurines of the present invention are
administered during intraocular surgical procedures, such as
through retrobulbar or periocular injection and intraocular
perfusion or injection, the use of balanced salt irrigating

30 sclutions as vehicles are most preferred. BSS® Sterile
Irrigating Solution and B8SS Plus® Sterile Intraocular
~Irrigating Seclution (Alcon Laboratories, Inc., Fort Worth,
Texas, USA) are examples of physioclogically balanced

_ intraccular irrigating soluticns. The latter type of
35 solution is described in U.S. Pat. No. 4,550,022 {(Garabedian,
et al.}, the entire contents of which are hereby incorporated

in the present specification by reference. Retrocbulbar and
periocular injections are known to those skilled in the art
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gl ucohept onat e, | actobi onate, and | aysyl sul phcnate salts and 5 the |ike.
(See, e.g., Berge et al. (1977) "?harmaceutical Salts", J. Pharm Sci.

66: 1-19). In other cases, the conpounds of the present invention my

contain one or .nore acidic.functio s.apd, .thus, are 10 .capabl e of
forni ng phar fEedtita T@C‘aﬁ%ggt éibl 2%15% ‘to(s?'l%\[/)vi ?‘%g‘bﬁ%{]?r%%%ut’f‘caf‘r‘y“%me‘p‘t'abl e
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salts of compourtRE%F1¢ hé'p@ese%?n?ﬁvéntcioon. Hresti e P4 t s an 14 kevib se be
prepared in phgesdesi-8g thesbinal’ isolation and purification of the
conpounds,. or by separately reacting the purified conpound in its free
acid formwth a suitable base, such as the hydroxide, carbonate or

bi car bonat e 36 anghasradeatrdeal lysaceepicdd apuretirads oat iR VE2E Wit hradmoai a,

or With a PhaLpageutisaller aLeePRall Coptoani forfl | Milae s2eadaryaor .y
tertiary amne, Representative alkali "or_alkaline earth salts include T he
lithium sodfFEmtulpst diqim L alfci BRT T HBGHRE! Yiny MRRE taNGNi XA Sal P$ vk t he
li ke. Represenbativenorganie afivees itgef ubrhehat hecf epABL t 08n25010f chasey
L b R, S e & SV S eSS A e
macular degeneration, ocular ischemia, glaucoma, and damage
associated with injuries to ophthalmic tissues, such as
ischemia reperfusion injuries, photochemical injuries, and
injuries associated with ocular surgery, particularly
15 injuries to the retina or optic nerve head by expcsure to
light or surgical instruments. The compounds may also be
used as an adjunct to ophthalmic surgery, such as by vitreal
or subconjunctival injection following ophthalmic surgery.
The compounds may be used for acute treatment of temporary
20 conditions, or may be administered chreonically, especially in
the case of degenerative disease. The compounds may also be
used prophylactically, especially prior to ocular surgery or

noninvasive ophthalmic procedures, or other types of surgery.

25 Pharmaceutical compositions of this invention suitable for
parenteral administration comprise one or more compounds of
the invention in combination with cone or more
pharmaceutically acceptable sterile isotonic agueous or
ncnaqueous sclutions, dispersions, suspensions or emulsions,

30 or sterile powders which may be reconstituted into sterile

injectable solutions or dispersions just prior to use, which

may contaln antioxidants, buffers, bacteriostats, solutes
which render the formulation isotonic with the blood of the
intended recipient or suspending or thickening agents.

35 7 ‘ '
Examples of suitable agueous and nonaqueocus carriers which
may be employed in the pharmaceutical compeositions of the
invention include water, ethanol, polyols (such as glycerel,



The term "pharnmaceutica acceptabl e esters” refergto the 30 r_elﬁati!yfeljﬁl
non-toxic, esterified p ucts of the conpounds of e present inven Hon2llh
These estvep s2/0amebe prepared in situ during the final i sBCRUBONS2
purification of the conmpounds, . or byoseparately reacting the purified
compound in its free acid formor hydroxyl with a suitable esterifying
agent. 35 Carboxylic acids can be converted into esters via treatnent wth

an al cohol in the presepce of a catalyst. Hydroxyl containing.derivati.ves
can be convEFEEY et BLYERS VPSEYF“£§§TI‘3U§({2’§%1 'V\U%%/ 6%‘726“7"%’? . 8BTS

PCT/ US01/ 4528Q tabeat rERtunks he Bar €sf eridge rap lgenil ssuchicas aal kanogl cil,
halides. The termis further intended to i e_| ower. hydrocarbgp__groups
capabl e of b"é’i%d”b’oﬂ‘iﬁaﬁbébe i arnlp%yegsl“ﬁrosg‘i ca éﬁjg%snd?l\fl\}g%}lsé,g'éeggs; aﬂ@g'
esters, netfpuiddtthyl cand pr oprlint8isster sfof Sewsandre .exaWpl ©;e Besge of
al., supra. k-othe Juenldon, fr LG, copt eaplahes G sk Ofa PLOCILGS whkCh
are converted in Ivo to the therapeutic conpounds of the invention (see,
e.g., R B. Steveemaredopertiche ©xpnit WP GRSl S fi6PePEE§ PesPER AMd
Drug Acti on'sheAca@derdsC dessranekapter 8). Such prodrugs can be used to
alter the biodistribution (e.g., to allow conpounds whi ch woul d not

typically enter the reactive site of the protease) or the pharmacokinetics
of the ther apeusts c commeaindoni=or mayanpllep lboateamnboxghueaackd gnohp, aean

cster. WenStreteder Vel SRR, ShOHR:S Rl At a0

enzynat i cal B} SPETAéRSeAZFAEE cBYeVentEuf vdlg antion of microcrganisms
may be ensured by the inclusion of various antibacterial and
antifungal agents, for example, paraben, chlorobutanol,
phenol sorbic acid, and the like. It may also be desirable to

15 include isotonic agents, such as sugars, sodium chloride, and
the like intoc the compositions. In addition, prolonged
absorption of the injectable pharmaceutical form may be
brought about by the inclusion of agents which delay
absorption such as aluminum monostearate and gelatin.

In some cases, in order to prolong the effect of a drug, it
is desirable to slow the absorption of the drug from
subcutaneous or intramuscular injection. This may be
'accomplished by the use of a liquid suspension of crystalline
25 or amorphous material having poor water scolubility. The rate
of absorption of the drug then depends upon its rate of
dissclution which, in turn, may depend upon crystal size and
crystalline form. Alternatively, delayed absorption of a
parenterally-administered drug form is accomplished by

30 dissolving or suspending the drug in an oil vehicle.

Injectable depot forms are made by forming microencapsule
matrices of the subject compounds in biodegradable polymers
such as polylactide-polyglycolide. Depending on the ratio of
35 drug to polymer, and the nature of the particular polymer
employed, the rate of drug release can be controlled.
Examples of other biodegradable polymers include
poly{orthoesters) and poly(anhydrides). Depot injectable



hydrol ytically, to reveal the anionic group. An anionic 20 group gami§e,
esterified with noieti (e.g., acyl oxynethyl est‘s) whi ch ar & dI éa¥ed®o
reveal an intgrquiate onmpound whi ch subsequently decopppses dstsoyi el d the
active é%ﬂﬂﬂ&ﬁ&? I n anot her enbodingnt, the prodrug is a reduced formof a
sulfate or sulfonate, e.g., a thiol, which is oxidized in 25 vivo to the

t herapeutic conpound. Furthernbre, an anionic npiety can be esterified to
a group which is actively transported in vivo, or which is selectively
taken up by fOTARGAT 3G Fandre TRe SOt RT S REFEDeP¥ ol BHEFH D DI FOW Sped fit
targeting ofl ithe dnter apeuti ero@hel § BSns Owpathi arkacamgactible 30 'sibedy as
described below for carrier noieties. Wtting agents, enulsifiers and

| ubri cants, S§&*%s sodi um | auryl sul fate and magnesi um stearate, as well
~as coloring agents, rel ease agents, coating agents, sweetening, flavoring
.35 and pegfuring : seryatiyes ti oxi dar C I Eyen
oresent b S BeneerrsaeE U 031857807 131 SKTIObE Bt USB1/ 35550

. Exanpl es of optearivacepaTeRt ¢yabetept8PRE3ARYI nATUdEe Tt €Y sofFBYe ax¥e ©f

ant i oxi dant $,5,84eh g3%eaSEQT BbemaCEdi r £NES 6idie edtrihaahkEi-da: :sadi-dlt e .

bi sul fate, sodiun1netfbisulfite sodi_um. sulfitg and thﬁ like; oil-soluble
anti oxi dant £°%suthaER1IE: o SEEMHVAT DaPH RS -2BGEY | 3t ed® §8F8x§ﬁni§8péu?§HAn
but ~: ated Hydmoxytmt uetrej d8BHIOn, | etnlbdl aw igor opydyeal lat Bona' bbhantment,

t ocopher gj , t L ke; d : . Lng.ggent. - S.«CLiLlc.acid,
et hyl eneid)ll5 am %gjot%%réa (:’et?%@ac?%&g#%\f?%g%?ﬁi Pgl ‘,%‘r}’tjzerctt;iﬁq'g g%i“bl‘,%%%%so oric
acid, and tHahalegion; topical by lotion or ointment; and rectal by

suppositories. Oral administration is preferred.

The phrases "parenteral administration" and "administered

15 parenterally" as used herein means modes of administration
other than enteral and topical administration, usually by
injection, and includes, without limitation, intravenous,
intramuscular, intraarterial, intrathecal, intracapsular,
intracrbital, intracardiac, intradermal, intraperitomneal,

20 transtracheal, subcutanecus,. subcuticular, intraarticular,
subcapsular, subarachnoid, intraspinal and intrasternal
injecticon and infusion.

The phrases "systemic administration, " "administered
. 25 systematically," "peripheral administration" and
"administered peripherally" as used herein mean the

administration of a compound, drug or other material other
than directly into the central nervous system, such that it
enters the patient's system and, thus, . is subject to

30 metabeolism and other like processes, feor example,
subcutanecus administration.

These compounds may be administered to humans and other
animdls for therapy by any suitable route of administration,

35 including orally, nasally, as by, for example, ‘a spray,
rectally, intravaginally, parenterally, intracisternally and
topically, as by powders, ointments or drops, including
buccally and sublingually.




10 Fornul ations of the sent invention include t e suitabl e~ {onjonahy
nasal, topical, transde |, buccal, sublingual, tal, vaginal and/o

par ent er avoaddmestrati on. The formul ati ons may conveni eRE€ETShiétSpsesent ed
in unit dosage 15 form and may be prédBared by any nmethods well known in the
art of pharmacy. The anount of active ingredient which can be conbi ned
wth a carrier material to produce a single dosage formwill generally be

t hat anount of the conpougd Whi ch produges a therapeutic effect. . )
General |y, oReIHFHRSHuRdr eth20 TPEEcefit, AN LFAAARIW | F2r8RFESH r ofie
about 1 per gempdunds abbuthdi petyent NEnPeheest, obhachi wayi e edeaNtin 5

preferably fram ahout r_cent to about 70.per cent, nost preferably.

from about 1§“d§'ra%cbf'eeht t %tfd‘tﬁdqso %@l’n'cent‘??n et hrtr;‘bés ofp]b?%b%\??‘ng*tﬁése

formul ati ons cempeeEipdsiits oS thacpnedsetheisveptabnbriayg ngermile asSochati on

2 compound, ObnaLiEdU RS I VEREERRMILY 4 S8 el gy ORLLODALL Y, o
I'ent's. I'n"general, 0 S

or nore accessory Ingre . . rmal’ati o are prepared
by uniforn1ym§m@QQﬁi%ﬁﬂﬂ§j%obﬁmﬁ@ﬁn@fiﬁké1301§s§@@iarton a compound of the
present invention with liquid carriers, or finely divided solid carriers,
or both, and Lh%gf I f neces arg shapi ng the product. Fornulations of the
i nventi on suPCabIES f GPSG98 L188CA8M % sthhft | G SRR bePEASERENFSr niBf he
capsul es, caphetrsaqeddicalt aldmeiositiensngds dHis nghverfd POredy hesi $aried
usual |y crgse . a j.a or tr anth) owders, granules,_ or,as_ a
sol ution @E ggsgasspeq%siacg%c%% an’ fqmﬁog%‘&s GoérﬂI tr{beg-%%u]e\é%sgn%rg 1EFUN'DDEE W
02/ 057267 44effective to achieve the desired therapeutic response for a
particular patient, composition, and mode of administration,

without being toxic to the patient.

15 The selected dosage level will depend upon a variety of
factors including the activity of the particular compound of
the present invention employed, or the ester, salt or amide
thereof, the route of administration, the time of
administratiocn, the rate of excretion of the particular

20 cbmpound being employed, the duration of the treatment, other
drugs, compounds and/or materials used in combination with
the particular compound employed, the age, sex, weight,
condition, general health and prior medical history of the
patient being treated, and like factors well known in the

25 medical arts.

A physician or veterinarian having ordinary skill in the art
can readily determine and prescribe the effective amount of
the pharmaceutical composition required For example, the

30 physician or veterinarian could start doses of the compounds
of the invention employed in the pharmaceutical composition
at levels lower than that required in order to achieve the
desired therapeutic effect and gradually increase the dosage
until the desired effect is achieved.

35

In general, a suitable daily dcse of a compound of the
invention will be that amount of the compound which is the
lowest dose effective to produce a therapeutic effect. Such



PCT/ USCO1/ 45280 | i cui d, as an oil-in-water or watgk-in-cil emrullsitH, 2505
as an elixir or syrup, ai'as pastilles an inert b , such as gelatin and
gl yceri n,Wo 02@526bse and acacia) and/or as nouth washes BAHUBHESEi0ke, each
containing 5 a predeterm ned anount o¥ a conpound of the present invention
as an active ingredient. A conmpound of the present invention may also be
adm ni stered as a bolus, electuary or paste. In solid dosaoe forns of the
i nvention for oral 10 adm nistration (capsules, tablets, pills, dragees,
powders, -gr arifl esfdedctihe |ddex) ,wibk agetniereliggrdsherd isoni xéd wish:zcoae

or nore phar ceutlcal %Q,%epteg#xg,%gq |ersm_,sal{;et}_)®ssl sadi um.gitrate ot

di cal ci um ph any 0 folﬁomﬁng | er's or extenders,
such as starcﬁusgsIaﬁxnhﬁecom@ogmaﬁogé thigcoseenphnni £0F, 2aRdl b 2% | ¥ERE

aci d; binders, . $ugh,agpf of UnEHAU S afaTboxyEeLByLeeL] ulase, Agaatesy

gelatln ponV| nyI cgyrro one, sucrose and/or  _acaci a; hurrectants such as
gl ycerol : 8 #omisgr&tiiig &GRS tsalR BE Ps§akiagaramcaf cPORAY cu?bSRat BET

potato or tapififa mbaE Chre LA LY NfLoCiloutes I@l NeSidbeat esse ang sedi um
carbonate; solution ret ar di ng agﬂents %c gp@r aff : absa)riatlon b

accel er at or s, P&UCTRRs 808t EFAary "Smfod e&'@%‘g mfé’“‘ g - agent §7°80ch
as, for exam@qn metpdr da gt @mﬂ gl ycerol nonostearate; absorbents, such
as kaolin and bentonite clay; 25 lubricants, such a talc, calciumstearate,

magnesi um stearate, solid polyethylene glycols, sodium I auryl sul fate,
and m xt ules Iheiepire@dndtkol oF f egt agendaily dese ehsehef aCéh}ﬁ%uF@@PDLm

tablets and pidy Spet BamPRAEFBSEE! bk WEQMRESde, Ot urTBYE IS0 £OAPEESRore
buffering agents._ Solid COHBOSItIOQS of a 30.simlar ty ge may al.so be
‘enpl oyed as ﬁqq69%§§% Q@RinIgpeTe separately at appfopriate intervals

throughout the day, optionally, in unit dosage forms.

15 While it i3 possible for a compound of the present invention
to be administered alone, it is preferable to administer the
cempound as & pharmaceutical composition.

The present invention also pertains to packaged
20 pharmaceutical compositions for treating a N-6 substituted 7

deazapurine responsive state, e.g., undesirable increased

adenosine receptor activity in a mammal. The packaged
pharmaceutical compositicns include a container holding a
therapeutically effective amount of at least one deazapurine

25 as described supra and instructions for using the deazapurine

for treating the deazapurine responsive state in the mammal.

The deazapurines of the invention can be prepared using

standard methods for organic synthesis. Deazapurines can be

30 purified by reverse phase HPLC, -chromatography,
recrystallization, etc. and their structures confirmed by
mass spectral analysis, elemental analysis, IR and/or NMR
SpPectroscopy.

35 Typically, synthesis of the intermediates as well as the
deazapurines of the invention is performed in solution. The

addition and removal of one or more protecting group is also



hard-filled gelatin capsul es using such excipients as |lactose or mlk
sugars, as well as high nolecul ar wei ght polyethylene glycols.andthe
like. 35 A tablet may be made by conpression or nolding, optional I'/* wilth
one or nore accessory ingredients. Conpressed tablets may be prepared
usi ng binder (for exanple, gelatin or hydroxypropyl nethyl cellulose),

| ubricant, inert diluent, WO 02/057267 preservative, 45 1 JUN 2005

PCT/ USQOl / 45280 i skBEEYERN LT Of s EXRIPACLoSAHIHD S Bred! yEOLAEE 0K,
cross-1|inked, sodiumcarb xynetgééacellulose , surface-active or dispersing

0 )
agent. Mof ¥RHCRabPBRSNFRYChECH B9 noP8i RGSPATATIAN Q81 SSRERIRe S
m xture ointdemedpoveler ed compdunctnwict enad athiredi pelbwl iguisthdideuent .
The tablets, and other solid dosage forns of the pharnaceuti cal
conposi tions of the present invention, such as drawees, capsules, pills
and>granul es, may optionally be 10 scored or prepared with coatings and
shell's, sughsasigpbgEién ceattREs apdo@t ek caatl iRgsoeld KReWAd N thie
pharmaceutjcal - fornul ating art. They nay al so be fornulated so as to
provide SFBWbrreontYolled rel ease of the active ingredient therein
usi ng, for exanple, hydroxypropylnetﬁpﬂnrcellulose in varying 15 proportions
to provide the desired rel ease profi e,’otherf@polyner matrices, |iposones
and/ or mcrospheres. They may be stgrilized py, for exanple, filtration
t hABugh a bacteria- retaining filt ncorporating sterilizing
agents in N

Rs

15 v

wherein R; 1is trans-4-hydroxy cyclohexyl, Z2-methylaminc
carbonylamino cyclohexyl, acetylamino ethyl, or
methylamine carbonylamino ethyl;
20
wherein Rs; is a substituted or unsubstituted four to six
membered ring, phenyl, pyrrole, thiophene, furan,
thiazole, imidazole, pyrazole, 1,2,4-triazole, pyridine,
2(1H)-pyridone, 4({1lH)-pyridone, pyrazine, pyrimidine,
25 pyridazine, isothiazole, isoxazole, oxazole, tetrazole,
naphthalene, tetralin, naphthyridine, benzofuran,
benzothiophene, indole, 2,3-dihydroindcole, 1H-indeole,
indoline, benzopyrazole, 1,3-benzodioxole, benzoxazole,
purine, coumarin, chromone, quinoline,
30 tetrahydroquinoline, isoquineoline, . benzimidazole,
quinazoline, pyrido [2,3-b] pyrazine, pyrido [3,4-
b] pyrazine, pyrido ([3,2~c] pyridazine, purido [3,4-b]-
pyridine, 1H-pyrazole [3,4-d] pyrimidine, pteridine,
2(1H)-quinolone, 1 (2H)-isoquinolone, 1,4-benzisoxazine,
35 benzothiazole, gquinoxaline, quincline-N-cxide,
isoquinoline-N-oxide, quinoxaline-N-oxide, gquinazoline-
N-oxide, benzoxazine, phthalazine, cinnoline, or having
a structure:

54




the formof sterile solid conpositions which can be dissolved 20 in sterile
wat er, or sone other sterile injectable medium inmediately beforé ﬂ&@.gmg
These conpositions nay also optionally contain opacifying agents and nay
be of a conposition that they release the active ingredient(s) only, or
preferentially, in a certain portion of the 25 gastrointestinal tract,
optionally, in a delayed manner. Exanples of enbeddi ng conpositions which
can be used include polyneric substances and waxes. The active ingredi ent
can also be in mcro-encapsul ated for i f anpropriate, with one or nore
of the above-described excipients. 30-Li gui sage fornms for oral of the
admi ni stration of the conpounds.jnvé
enmul si ons, m croenul si ons, sol uti o
and elixirs. In addition to the act})
contain inert dilutents comonly uséed
sol ubil'i zing agents and emul sifiers,

: y acceptabl e syrups
fli ent, the dosage fornms may
~such as, for exanple, water

Opr opyl al cohol, ethyl carbonate,

wherein Y is carbon or nitrogen;

wherein R, and R;' are independently H, substituted or

10 unsubstituted alkyl, substituted or unsubstituted aryl,
halogen, methoxy, methyl amino, or methyl thio; wherein

Rs is H, alkyl, substituted alkyl, aryl, arylalkyl,

amino, substituted aryl, wherein said substituted alkyl

is -C(R7) {Rg)XRy, wherein X is 0O, S, or NR;y;, wherein R-

15 and Rg are each independently H or alkyl, wherein Ry and
' Rip are each independently alkyl or cycloalkyl, or NRsRig
is a substituted or unsubstituted ring of between 4 and

7 members;

20 wherein Rs is H, alkyl, substituted alkyl, cycloalkyl;
or a pharmaceutically acceptable salt, a prodrug
derivative, or a biologically active metabolite, with

proviso that when R; acetylamino ethyl, Rz is not 4-

pyridyl.

25

In one embodiment of the compound having structure IV, NRgRig

is a substituted or unsubstituted ring of between 4 and 7

members which is selected from the group consisting of:
30

O
~

35

o5




liquid in the or other solvents, such as ethyl alcohol, ethyl acetate,
benzyl -1JUN2005 WO 02/ 057267 PCT/ US01/45280 46 al cohol, benzyl Hghzog e,
propyl ene glycol, 3-buty:ene glycol, oils (in particular, cottonseed,
groundnut, corn, germ olive, castor and sesane oils), alycerc:,
tetrahydrofuryl al cohol, polyethylene glycols and fatty acid 5 esters of
sorbitan, and m xtures thereof. Besides inert dilutents, the oral
conpositions can also include adjuvants such as wetting agents,
enul sifying and suspendi ng agents, sweetening, flavoring, coloring,
perfum ng 10 and preservative agents. Suspensions, in addition to the
active conpounds, may contain suspending age as, for exanple,
et hoxyl ated i sostearyl al cohols, polyag ethégégkgforbitol and sorbitan
esters, 15 mcrocrystalline cellul osgs al Unj ahydr oxi de, bentonite,
agak-agar and tragacanth, and m xturgs thereof. Formul ations of the
phar maceuti cal conpositions of ihe nventi n for rectal or vagi nal

ds

adm ni stration may be 20 pres ed aN.a s ository, which may be prepared
by m xing one or nore conpo f the~Mnvention with one or nore
suitable nonirritating excipients or carriers conprising, for exanple, c
oa butter, polyethylene glycol, a suppository wax or a salicylate, and
which is solid at roomtenperature, but 25 liquid at body tenperature and,
t héPefore, wilwWhaspinin tRel, 1, or 2,

15
20
wherein n is 0, 1, 2, or 3; wherein Rg’ is hydrogen, -OH,
—-CH,0H, -C{=0)NR¢Rip, NHRi; ; wherein R;; is -C(=0)CHsz, or
-S0.Me, or
25
NR
ff/’fN
30

wherein R is H, alkyl, or aryl.

56




rectum or vaginal cavity and rel ease the active conmpound. Formul ations of
the present invention which are suitable for vagi nal adninistra{nogU%I%%

i ncl ude pessaries, tanpons, 30 creans, gels, pastes, foans or spray culs
formul ati ons containing such carriers as are known in the art to be
appropriate. Dosage forns for the topical or transdernmal adm nistration of
a conpound of this invention include powders, sprays, 35 ointnents, pastes,
creans, lotions, gels, solutions, patches and inhalants. The active
conmpound may be m xed under sterile conditions with a pharmaceutically
acceptable carrier, and wth any preservatives, buffers, or propellants
which may be 0 - 1 JUN 2005 WD 02/ 057267 PCT/U S01 /45280 47 required. The
oi nt ment pastes, crea .anq_X els may contaip,, n addition 'tq_an _active
corrpoundsrd? FH Ei]ﬁ\)eé‘ﬁ:ﬁ e g(? i @it SO MY U SR detrabice
fats, oilsys weesstpartafdfda:ns, starch, tragacanth, cellul ose derivatives
pol vet hyl ene glycols, silicones, bentonites, silicic acid, talc and zinc
oxi de,' or mxtures thereof. Powders and gprays can contain, in addition
to a conpound of this invention? i o e ihﬁf as |lactose, talc, silicic
acid, al um num hydroxi de, cal ci um Sj na~pol yam de powder, or

m xtures of these substances. Spray agditionally contain customary
propel l ants, such as 15 chl orof | uor@hydr ocarfbons and vol atil e unsubstituted
hydr ocar bons, such as butane and pr ’

wherein Y is carbon or nitrogen; wherein Ry is H, or

halogen, -O-alkyl group, amine group, or sulfide group:;

15
wherein Ry 1s H, alkyl, substituted alkyl, aryl,
arylalkyl, amino, substituted aryl, wherein said
substituted alkyl is ~C (R;) (Rg) NRg¢Rig, wherein R; and
Rg are each independently H or alkyl, wherein Rs and Ry
20 are each independently alkyl or cycloalkyl, or Rg, Rig
and the nitrogen together form a substituted or
unsubstituted ring of between 4 and 7 members.
In another embodiment of the compound, Y is carbon.
25
In another embodiment of the compound, R; is hydrogen.
Tn another embodiment of the compound, Rs is hydrogen.
30 In another embodiment of the compound, Rs is hydrogen.
In another embodiment of the compound, Ry; and Rs are each
methyl. '
35 In another embodiment of the compound, Rs 1is -C(R7) (Rg)

NRgR1g, wherein R; and Ry are each independently H or alkyl,
wherein
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Transder mal patches have the added advantage of providing controlled
delivery of a conpound of the present invention to 20 the body. Sﬁcﬁ‘ﬂﬁﬁqggg
forms can be made by dissolving or dispersing the conpound in the proper
medi um Absorption enhancers can also be used to increase the flux of the
conpound across the skin. The rate of such flux can be controlled by
either providing a rate controlling nmenbrane or 25 dispersing the active
conmpound 4 n L,X.ar .. l.pi.g f t ey,

oi nt nent s},k9 Sglmoggirl}sg?gggrg%%gnégdae%%ntdﬁg% m%}rﬂa’ﬁ e Oglr rs%l} Cgiodnatqgl%ﬁ ’atogrd e pei ng
within tHaesc@pe dfha hi B1FAVERARI oRCIRLERdET abldrm t he pEapPAééeutreal 30
prepar at i @iswiss BN @k hed il Co f ardrib@dh on £:€d 97 .ma@fbePer i ocul ar, retrobul bar
or intraocular injection forrmulation, a systemc formulation, or a
surgical irrigating solution). The ophthalmc formnul ati ons of the present

i nvent i onlmeyno 35 nohlucdi roeret o f none deezapul i ies iandiad ogiear.maceut i cal |y
accept abl e vehicle. Various types of vehicles nay be used. The vehicles

w Il generally be aqueous in nature. Aqueous solutions are generally

pref er r edl " e oh e grentwy D2t os 708 ded, JUN 20058 PEI?IUS01/ 45280
formul ation, as well as a patient's ability to easily adm nister such
conpositipns by means of i.nstills one to tw drops of .the solutions in the
af f ect ed fe)%e%e.g"a a‘&k r?mb?%]én%%z% Ur i e B Ot p‘%es@n?lyl ti-on may

al 80 be readily 5 incorporated into other types of conpositions, such as
SUSPENSI Of1$, 4 VIEREPHE rOlerIH i mEnC OYs Qﬁésceﬁpgﬁﬁﬁt RYPESOR, are each
hydrogen.

This invention also provides a compound having the structure
15 (V) :

”Q%hh

20

ze Rs Ry
wherein R3; 1s aryl, substituted aryl, or heteroaryl;

30 wherein R¢ 1s H, alkyl, substituted alkyl, or cycloalkyl
; wherein Rs 1s H, alkyl, substituted alkyl, aryl,
arylalkyl, amino, substituted arvyl, wherein said
substituted alkyl is -C(Ry) (Rg)NRgR;3, wherein Ry and Rg
are each H or alkyl, wherein Rs and Rjy are each alkyl

35 or cycloalkyl, or Rg Ry and the nitrogen together form

a ring system of between 4 and 7 members.
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solid or sem-solid conpositions. The ophthal mc conpositions of the
present invention may al so include various other ingredients, sich HAB o fi5
buffers, preservatives, 10 co-solvents and viscosity building agents. ,&H
appropriate buffer system (e.g., sodium phosphate, sodium acetate or

sodi um borate) may be added to prevent pH drift wunder storage conditions.
15 Ophthal mc products are typically packaged in nmultidose form

Preservat i¥esnar embBds mea@Uiored nied dUeMeMa ML50R) adt rraniampnatpon@duri ng
use. Sui tgbl e _pres rvHa_ti ves include:  benzal koni um chl oride, thinerosal,
chl or obut ahot’ r%%?jau RO EHEEE T propy PhSaRabe® phenyl et hyl al cohol
edet ate dRs@dHOM Rsor bic acid, pol yauaternium 1, or other agents known to
those skilled in the art. Such preservatives are typically enployed at a
| evel of from0.001 to 1.0% weight/volunme ("; wv") . 25 Wen the
deaZapuri ABs2BPTHRE BFRESEATCHY St ithe HW PR Mastigreds UG Hgre nfr adcul ar
surgi cal phacequrass Sieh & WHEEOL EREN AiWdPasy Of efehsoad @hd njrRet | on
and intraogular _perfusionor i nioegt.i on, Jjthe .use of balanced salt . .
irrigating 30086PUPT6RE” as WARPEPEL T 4P CHos PISFEFE e, BSS e e

| rrigatingiSeratioa, andrBS8sPl us(iostStertielde Ipvmadddiaro, | rpdmatddige,
Sofution (AbEen,Laporal ol a5y, | 8,0om Fald (0Nille, . THES, 1REL ZheReXap] s
of Ehym ol ogl_cal I é bal anced  intraocular irrigati'ng solutions. The latter
typd of 35C&aPUtHdn T8Cd&cribed in U.S. Pat. No. 4,550,022 (Garabedian,
et al.), the entire contents of which are hereby incorporated in the

present SESCERB%%%EO%m (o) i%L%&?Q%?-tﬁgtégggégﬁé,a@ﬁe compound has the

following structure:

ROy,
15 ﬂ’”‘%-‘,
20
25
(Compound 706)

In another embodiment of the compound, the compound has the

structure:
30 FO
35

59




periocular injections age known to those skilled igathe art O Q_j h“%%ﬁBS
2005 WO 02/ 057267 49 PCggQUSOL/ 15280 and are descrii'b in nunerous ~

publ i catwane/msTmstudi ng, for exanpl e, ophthal m c Surgery:P(RriSiciHfHses of
Practice, E. , L. Spaeth. W B. Sandé¥s Co., Philadel phia, Pa., U S A,
pages 85-87 (1990). 5 As indicated above, use of deazapurines to prevent cr
reduce danage to retinal and optic nerve head tissues at the «cellular

| evel is a particularly inportant aspect of one enbodi nent of the

i nventi on. t G +-C tsl; ~WhisC treated include, but are
not |im tedog)g, Q?E%%ép%?‘%:ogsl&%ﬁ\g@m gg‘%&&é&’@?‘%‘%‘o%%%&ﬂ”ﬁ’?%’%ﬁéﬁ & e

gl aucoma, and@t-#afBYES-associated with injuries to ophthalmic tissues, such
as ischem a reperfusion injuries, photochem cal injuries, and injuries
associ ated with ocul ar surgéQy, partcularly 15 injuries to the retina or
optic nerve head by exposure td--Tight~Nor surgical instrunments. The
conpoundssnmay al so be used as an adjunct to ophthal mc surgery, such as by
vitreal -or subconjunctival injection fioll owi ng ophthal m c surgery. The
conpounds may be used for acute catABMg of tenporary 20 conditions, or
may be administered chronically, especial [§Hin thg{case of degenerative

di sease. The conpounds may al so be wused pfophylactically, especially prior
to ocul ar surgery or noninvasive ophthal plc procedures, or other types of
surgery. 25 Pharnmaceutical conpositiong, i s—~tRvention suitable for
parenterap adm nistration conprise onelor nor und% of

A

N

N
H

15
{Compound 1318-a)

" In another embodiment of the compound, the compound has the
20 structure:

HO
25 "IN
H
=
N
[

A

30 NN

35 (Compound 1318-b)



the invention in conbi nion wi th one or nore phaﬁceutl cal ly acceptable
sterile isotonic aqueou r nonaqueous sol utions spersi ons, 'Su pEs b

or enul sMMY0B@Tor sterile powders which may be reconstiRGHEWIHRBE steri

i njectable solutions or dispersions jdist prior to use, which nmay contain
antioxi dants, buffers, bacteriostats, solutes which render the fornul ation
isotonic with the blood of the intended recipient or suspending or

t hi ckeni ng agents. 35 Exanpl es of suitabl e aqueous and nonaqueous carriers
which my be emm:lrmead dnbddienepharafaceig i ealpoNoHe Atsngdurddigiad venti on
i ncl ude vat er., e%%ggg pol yol s (such as gl ycerol, - 1 JUN 2005 WO

02/ 057267 56 5 01 /45280 propyl ene glycol, polyethylene glycol, and
the like), any suitable m xtures thereof, vegetable oils, such as clive
oil, and injectable organic esters, such ag cleate. Proper fluidity
can be mai ntai ned, for exanple, by thﬁNMSE of abHeterials, such as

I ecithin,? by the mai ntenance of the fjequired parficle size in the case of
di spersions, and by = the use of surfagtants. sge conpositions may al so
contain adjuvants such as 10 pres tting agents, enulsifying
agents and di spersing agents. action of m crocroani snms
may be ensured by the inclusion offvariofyls ant¥bacterial and antifungal
agents, for exanple, parabe Or8Ru N phenol sorbic acid, and the
like. It may al so be des fo 15 Nncl udeHi sot oni c - -agent s, such as
sugars, Mbdi um chl ori de,

F
15
(Compound 1319)
In another embodiment of the compound, the compound has the
structure:
20
HNe.- OH
_ N’/, \\
25 |
A
N H
30

cl

(Compound 1320)
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the like into the conpositions. In addition, prolonged absorption of the

i nj ectabl e pharmaceutical formmay be brought about by the inclusi dnJiF 2005
agents which delay absorption such as al um num nonost earate and gel atin.

20 In sone cases, in order to prolong the effect of a drug, it is

desirable to sl ow the absorption of the drug from subcutaneous or

i ntramuscul ar injection. This may be acconplished by the use of a liquid
suspensi obnoknekyistaldnbael iZndr @TOfRhoUSnPBLELS | akhBavbRgopadr haat ehe
solubility, The rate of absorption of the drug then depends upon its rate
of di ssoPt¥PFeRYHAich, in turn, may depend upon crystal size and

crystalline form Alternatively, delayed absorption of a
parenteral |l y-adm nistered drug formis acconplished by 30 dissolving or
suspending the drug in an oil vehicle. Injectable depot fornms are nmade by
forping mcroencapsule matrices of the subjg
pol yners such as pol yl acti de-pol ygl ygoli det Depending on the ratio of 35
drug to polyner, and the nature of thg i 8 enpl oyed, the
of ot her bi odegradabl e
pol ymers i ncl ude poly(orthoesters)/,‘ y(anhydri des). Depot injectable
-1 JUN 2005 WO 02/ 057267 51 PCT/ U 80 p; ‘%rnulations are al so prepared
by entrapping the drug in |iposongs or njjcroenyyl si ons which are conpati bl e
wth tissue. X

10

15 {Compound 1321)

A compound having the structure:

I
20 HMN YO
NH
25
Rs
30 V

wherein Rs is a 5-6 membered aromatic ring; wherein Rs

and Rg are independently H, or alkyl.
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5 The preparations of t present invention nmay begai ven orally,,. |
parenterally, topicall or rectally. They are of urse given bydﬁéﬁﬁkzﬁﬁ
sui t abl eMR/AS3¥R admi ni stration route. For exanple, th&FTASEVEIM ni st er ed
in tablets or capsule form by injettion, inhalation, eye lotion,

oi ntnment, 10 suppository, etc. admnistration by injection, infusion or

i nhal ation; topical by lotion or ointnent; and rectal by suppositories.
Oral administration is preferred. The phrases "parenteral adm nistration”
and "adm ni stered 15 parenterally"” as used herein nmeans nodes of

adm ni stratjon other than enteral and topical .admnistration, usually b

i nj ecti on, dof’ﬁcl?m%%r@ﬁrﬁoﬁt% Itie}?ﬁ t SPFBRYNEnt redifenooRPOUFnt r"‘ér%sé%f’—a?/,
.intraarterisdpudmireat hecal , intracapsular, intraorbital, intracardiac,
intradermal, intraperitoneal, 20 transtracheal, subcutaneous,.

subcuticular, intraarticular, subcap®ular, subarachnoid, intraspinal and
‘intraste¥nal injection and infusion.| The phrases "systemnic ‘

adm nistration," "adm nistered 25 sYy% Pcally," "peripheral

adm ni stration” and "adm ni stered periphgrally" as used herein nean the

adm ni stration of a conmpound, drug _or otler material other than directly
into the central nervous syste SuUcCH
and, thus, is subject to 30 netjabolismand other |ike processes, for
exanpl e, “subcutaneous adni ni strxati ga~_These conpounds nmay be admi ni stered
to humal® and other aninmals for therapy¥y any gyitable route of

adm nistration, 35 including orally, nasally, a¥ by, for exanple, a spray,
rectally, intravaginally, parenterally igternally and topically, as
by powders, ointnents or drops, incluging CH,

at it enters the patient's system

N
H

15

(Compound 1500)

20 In one embodiment of the compound, the compound has the
structure:

30

35



buccal I y and subl i ngual | WO 02/ 057267 52 - 1 JUWOS PCT/ USQL/ 45 f??gri’é}%
Regardl e f L route adm ni stration sel ected, _ nds : oft

pr esent ﬁ%9gﬁefgﬁ7 whi ch may be used Qn a suitable hydraﬁggﬂgﬁyﬁfsﬁnd/or

t he pharnmaceutical conpositions of the present invention, are formul ated
into 5 pharmaceutically acceptable dosage forns by conventional nethods
known to those of skill in the art. Actual dosage |levels of the active
ingredients in the pharmaceutical conpositions of this invention nay be
varied 10 so as to obtain an anmount of the active ingredient which is
effective toAcHEYRet hemdssi nek ther apeutbepb88RONSE:f QLA par EFQUL@J‘;
patient, composition, and node of adm nistration, wthout-bei'ng foxi¢to
the patient S CHE el ect ed dosage | evel will depend upon a variety of
factors including the activity of the pardy cul ar conpound of the present

i nvention, enpl oyed, or the ester, salt or| anide thereof, the route of
admini stration, the tinme of adm nistrati he rate of excretion of the
particul ar 20 conpound bei ng enpl oyed, the duration of the treatnent, other
drugs, conpounds and/or materials us ¥ ‘®bi nation with the particul ar
conpound enpl oyed, the age, sex, weid sondition, general health and
prior mnmedical history of the patient N, [reated, and like factors wel
known in the 25 nmedical arts. A physician pr veferinarian having ordi nary

skill in,the art
16 u/I \ o

N
L]

2
N

In another embodiment of compound 1500, the compound has the
15 structure:

CHy

|

MM O
ke
20 NH o
N I N\ "
\u N

25
In a further embodiment of the compound, the compound has the
structure:
CH;
l
HN (s]
30
=
|
35 . | l \ CH,



can readily determ ne and prescribe the effective amount of the

phar maceuti cal conposition required For exanple, the 30 physiciaﬁ-quPﬁ S
veterinarian could start doses of the conpounds of the invention enp oy%@a
in the pharmaceutical composition at levels lower than that required in
order to achieve the desired therapeutic effect and gradually increase the
dosage wuntil the desired effect is achieved. 35 In general, a suitable

ool Tk, MESTPRUNyoho BecrOLFT el 8E RPUAYgl

conpound west - dose” e herapeut’i
effect. Such 1 JUN 2005 05 7 Pc7/us01U5280 53 an effective dose
w Il generally depend upon the¥factors described above. Generally,

i ntravenous and subt ut aneous oses of the conpounds of this invention for
a patient, when wused for theHNqdi cated anal gesic effects, will range fror.
5 about 0.0001 to about 200 ng pel kil ogram of body wei ght per day, nore
preferably fromabout 0.01 to aboyt 150 ne per kg per day, and still nore
preferably fromabout 0.2 to about~_140 ng per kg per day. 10 if desired,
the effective daily dose of the acti¢8 conpgynd nay be admi nistered as
two, three, four, five, six or nore jsub-doges adm ni stered separately at
appropriate intervals throughout 53 optionally, in unit dosage
forps. 15 while it is possible foff a coffpoukd of the present invention to
be adm ni stered alone, it is pref¢rable adfitsst er the conpound as a
phar maceuti cal conposition. Tp& éntion al so pertains to packaged

VIT

15 wherein Rz is a 5-6 membered aromatic ring; wherein Rs
and R¢ are independently H, or alkyl; ; with the proviso
that R; is not 4-pyridyl.

In one embodiment of the compound, the compound has the
20 structure:

HyC 0
HN
25
NH
N// \\
30 i
™
N N
35

(Compound 1501)
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20 pharnmaceutical conpositions for treating a N6 substituted 7 deazapuri ne
responsi ve state, e.g., undesirable increased adenosine recepLoqc@g£ivity
in a manmal . The packaged pharnaceutical conpositions include a it aner
hol ding a therapeutically effective anmobunt of at |east one deazapurine 25
as described supra and instructions for using the deazapurine for treating
t he deazapurine responsive state in the mammal . The deazapurines of the
-invention b ed i st andar,d_met haods for organi.c _synthesis.
Deazapur | RAL cart B8 50" pur i 68 Ty PFEVArSEs phaseRELES cHrattogt aphy
recrystal fFzaetene etc. and their structures confirmed by nass spectral
anal ysis, elenental analysis, IR and/or NVR spectroscopy. 35 Typically,
synthesis of the internediates as well as the d apurines of the
invention is performed in solution. The additi and renoval of one or
noré protecting group is also V typic pr Ice\and is known to those
skilled in the art. Typical sygﬁheti schenes fox the preparation of
deazapurine internediates of tfie inventRgon are ot TAedbel ow i n Schene 5
10 15 1. This invention further{provideg a conpound having the structure
(I1'V): R3 H IV 2005

10 Rg
VIII
15 wherein R; is a substituted 5-6 membered aromatic ring;
wherein Rs and Ry are independently H, or alkyl.

In one embodiment of the compound, the compound has the

structure:
290
25
30

(Compound 1520)

35
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wherein Rl is trans-4-hydroxy cycl ohexyl, 2-nethylam no carbonyl am no
cycl ohexyl, acetylam no ethyl, or nethylanlno car bonyl am no et hyfj 2q£25
30 35 wherein R3 is a substituted or unsubstituted four to six n% @ﬂ
ring, phenyl, pyrrole, thiophene, furan, thiazole, imdazole, pyrazole,
1,2,4-triazole, pyridine, 2(1H) -pyridone, 4(IH)-pyridone, pyrazine,
pyrimdi ne, pyridazine, isothiazole, isoxazole, oxazole, tetrazole,

napht hal epg; ot e e doIe
2, 3-di hydr ol nﬁ%%ﬁ& dp%]é hﬂél)ﬂ%@%l née) g@eé%@r%%o I% 1}1}@% %gelrﬁ‘(z%cdlfoxol e,
benzoxazole purine, coumarin, chronone, quinoline, tetrahydrqu|noI|ne

i soqui nol i ne,. benzim da#®) e, ~qui nazoline, pyrido [2,3-b] pyrazine, pyrido
[3,4- b] pyrazine, pyrido rﬁ pyri dazi ne, purido [3,4-b]- pyridine,

1H pyrazole [3,4-d] pyrimdi geridine, 2(1H)-quinolone, 1

(2Hy-i soqui nol one, 1, 4-benzisQx3 e, benzothiazol e, quinoxaline,

qui nol i ne- N-oxi de, i soqui nolire-N-o¥fde, quinoxaline-Noxide, quinazoline-
N-oxi de, benzoxazi ne, phthalazine, c{nnoline, or having a structure: 54 5
wherein Y is carbon or nitrogen; and R2' are independently H,
substituted or 10 unsubstitutei/I\\ subgtituted or unsubstituted aryl,

I
=

10 Rs N

IX

15

wherein R; is a 5-6 membered aromatic ring; wherein X is
oxygen, or sulfur.

In one embodiment of the compound, the compound has the
20 structure:

25
NH
30 l N
" ’%
o]
35

(Compound 1503)
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hal ogen, nethoxy, nethyl amino, or nmethyl thio; wherein R5 is_H aIkyI
substituted al kyl, aryl, arylalkyl, amno, substituted aryl, @
substituted alkyl is -C (R7) (R8) XR9, wherein Xis 0, S, or NRlO mhereln
R7 15 and R8 are each independently H or alkyl, wherein RO and Ri o are
each independently al kyl or cycloalkyl, or NRORIo is a substituted or
unsubstituted ring of betmeen 4 and 7 nenbers; 20 wherein R6 is H al kyl,
substi t uted, al lf%(bm&!&ﬁ"&ig brodldd ané L‘fl%éi JH‘{ aC&?Qt eca?'t a
prodrug derrvative, or oglca y ac netabo provi so
that when Rl acetyl am nqpget hyl ... R3 i s not 4 pyrldyl. 25 In one enbodlnent
of the conpound havi ng st wg +V, NRORIo is a substituted or
unsubstituted ring of betweg d 7 nmenbers which is selected fromthe
group consisting of: 30 35 b ) wherein mis O, 1, or 2, 15 20 wherein
ni8 0, 1, 2, or 3; wherein R s "aygy ogen, - OH, -GﬂGﬁ-C(:m NROR10
NHR11 ; whereln R11 is -C (=0) CH3, gr -S02Me,or 25 30 wherein Ris H

al kyl, or aryl.

10 Rs

i5

wherein Rz is a 5-6 membered aromatic ring; wherein X is
oxygen, or sulfur.

In one embodiment of the compound, the compound has the
20 structure:

MO,
25 i
N//ﬁ l' \\
' T
N N
N
30 H i :
35 {Compound 1504)
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56 I n anot her enbodi ment of the conpound haV| ng structure |V, R3 5 has the
structure: 10 wherein s carbon or nitrogen; wh n R2 is H- doriUN 2005

hal ogen, ‘ﬁ)@,dgyiﬁ—,-group, m ne group, or sulfide group; 15mheseisresiRd is H,
al kyl, substituted al kyl, aryl, arykal kyl, am no, substituted aryl,
mherein said substituted alkyl is -C (R7) (R8) NRORi o, wherein R7 and RS8
are each independently H or alkyl, wherein RO and Rio 23 are each

i ndependent |y al kyl or cycloal kyl, or R9, R10O and the nitrogen together
forma substituted or wunsubstituted ring of between 4 and 7 nenbers. In
anot her enbddiifentnyENLASNCORPTURE, ¥IPYyi6asbon. me2bokn fopnt her zenbyadi gent

f th diJ|nt i nd, R6
of the conmpeindzd® dSsdyHQaeN:d Analdele SHI0 AL J@;RS e, cggpqu

is hydrogen. 30 In another enbodi nent of the conp I s hydrogen.
anot her enbé‘@i“r?é‘rﬂts-é}‘gtﬁ@méBhﬁ’éWSRSOan@%Sébéeééctﬁ ﬁb@hypeusscah‘

anot her enbQaism; vf ahtameoapoaneom uh8 héviFd. iﬁB&fo*HB?Bl &y wpergkn R7
and R8 agﬁ each i qﬁgeqﬁgnt H or al kyl, wherein and R10 are eéach
i ndepend tN?;alg% yI or R9, Ri o and the nltrogen t oget her

forma substituted or unsubS||tU|ed ring of between 4 and 7 nmenbers. 5 In

Aot e orbadl ZRL AboliifeROTBRUNM, fecAda U0 Yhinsedt ALPLMRLLEEROY TR

of the conpdun
ancther embodlment of the method, the mammal is & numan.

10 In another embodiment of the method, the A1 adencsine recepror
is associated with cognitive disease, renal failure, cardiac
arrhythmias, respiratory epithelia, <transmitter release,
sedation, vasoconstriction, bradycardia, negative cardiac
inotropy and dromotropy, branchoconstriction, neutropil

15 chemotaxis, reflux condition, or ulcerative condition.

This invention alsc provides a combination therapy for
asthma, comprising ccompounds IV and V, and a steroid, f2
agonist, glucocoticoid, lucotriene antagonist, or
20 anticolinegic agonist. Diseases associated with adenosine Ax,
22a, A2b and A3l receptors are disclosed in WO 99/06053 and WO-
08822465, WO-08705138, WO-09511681, WO-09733879, JP-09291089,
PCT/USS8/16053 and U.S. Patent No. 5,516,894, the entire

content of which are fully incorporate herein by reference.
25

This invention also provides a water-scluble prodrug of a
compound having the structures IV, V, VI, VII, VIII, IX, or
X, wherein said water-soluble prodrug that is metabolized in
vivo to an active drug which selectively inhibit A: adenosine

30 réceptor.

In ore embodiment of the prodrug, said prodrug is metabolized

in vivo by esterase catalyzed hydrolysis.

35 This invention also provides a pharmaceutical composition

comprising the prodrug and a pharmaceutically acceptable
carrier.



In yet another enbodi nent of the conpound, R2 is hydrogen. O In-g {Bﬁ?
f

enbodi nent of the conpo , R5 and R6 are each hyd en. 1 This |nve

al so prowygesspaeenpound having the structure 15 ( . 2@czRisahensin R3 is
aryl, substituted aryl, or heteroaryl7 30 wherein R6 is H, alkyl,
substituted al kyl, or cycloalkyl. ; wherein R5 is H, alkyl, substituted

al kyl, aryl, arylalkyl, amno, substituted aryl, wherein said substituted

al kyl is -C(R7) (R8)NR9Rlo, wherein R7 and R3 are each H or alkyl, wherein

RO and R13 are each al kyl 35 or "t%fl oalvkyJ or R10 and the i trqgen .
toget her forArig& AEYSPem Bt &Y RS & “f“erf'e r‘s° 56T UN 2055 T n

one enbodlneattghlt@e 56npnmnduhamuagostnactrwmﬁﬁtofﬂ.anda R8eate e@thci
wherein RO is Hand Riois -Rl2 R13 5.1 n another embodi.ment .of the ,
conpound havFRFPEEHEFS STHFAACRE aﬁ 1fgChre ECH HF GRBPRERSt M %y 3YStem

IS rmrphol | N@¢ ruthhaeer ggl WnoVIN 41gyb3TiIttut €d, pbpekazi no, 2-substituted
plpera2|ne or R8'" substituted pyrrolidino, piperadine, wherein R8' is H
OH, CH2OH? -C (=0) NRO9Rlo, NR11l, wherein R11 is 10 -C(=OCH3, -SO2Me. In

anot her enbodinnepneof eun&v@demﬁp@un@f t BaecompobAd. hathehecOmBPEBR ngS an

structure:  nragonist of said A: adenosine receptor.

This invention also provides for a method for treating a
10 gastrointestinal disorder in an  subject, comprising
administering to the an effective amount of a compound having

rhe structures IV, Vv, VI, VII, VIII, IX, or X.
in one embodiment of the method, said disorder is diarrhea.
In another embodiment of the method, the subject is a human.

In another method of the method, the compound is an
antagonist of A: adenosine receptors.

This invention also provides a method for treating
respiratory disorder in a subject, comprising administering
to the subject an effective amount of a compound having the
structures IV, V, VI, VII, VIII, IX, or X.

i1n one embodiment of the method, said disorder is asthma,
chronic obstructive pulmonary disease, allergic rhinitis, or
an upper respiratory disorder.

30 In another embodiment of the methed, the subject is a human.

In another embodiment of the method, said compound is an

antagonist of Al adenosine receptors.

35 This invention further provides a method for treating damage
to the eye of a subject which comprises administering to said
subject an effective amount o©f a compound having the
structures IV, Vv, VviI, VviI, VIII, IX, or X.



15 20 25 (Conpound 706) g n anot her enbodi ment of t conpound, the conpound
has the structure: 30 CH 59 - 1 JUN 2005 WO 57267 60 -~ 7 JUN;ng
PCT/ USO a5 286x72¢y anot her enbodi ment of the conpound, thecovgodseds has t
structure: 5 10 15 (Conpound 1318-a) 7H I n anot her enbodi nent of the
conpound, the conpound has the 20 structure: 25 30 35 (Conpound 1318-b) WO
02/ 057267 PCT/ US01/ 45280 61 In another enbodi nent of the conpound, the
conpound has to structure:

t

_s5&

1]

In one embodiment of the method, said damage comp

retinal or optic nerve head damage.

In another embodiment of the method, said damage is acute cor
chronic.

h

In another embodiment of the method, wherein said damage is

the result of glaucoma, edema, ischemia, hypoxia cr trauma.
10 In another embodiment of the method, the subject is a human.

In ancther embodiment of the method, the compound is an

antagonist of A1 adenosine receptors.

15 This invention also provides a pharmaceutical composition
comprising a therapeutically effective amount of a compound
having the structures IV, V, VI, VII, VIII, IX, or X, and a

pharmaceutically acceptable carrier.

20 In another embodiment of the pharmaceutical composition, said
therapeutically effective amount is effective to treat a

respiratory disorder or a gastrointestinal disorder.

In another embodiment of the pharmaceutical composition, said
25 gastrointestinal disorder is diarrhea.

In another embodiment of the pharmaceutical composition, said
respiratory disorder is asthmé, allergic rhinitis, or chronic
obstructive pulmonary disease.

30 )
In another embodiment of the pharmaceutical composition, said
pharmaceutical composition is an ophthalmic formulation.

In another embodiment of the pharmaceutical composition, said
35 pharmaceutical composition is an periocular, retrobulbar or

intraocular injection formulation.

In yet another embodiment of the pharmaceutical composition,



OH 10 15 (Conpound 1319)_In anot her enbodi ment of t conpound, +he jiun 2005
conpound has the struc e: 20 CH 25 30 d (Conpo 1320) 35 In anot her
enbodi megto oot conpound, the conpound has the struct ur@Er/US 1402805
(Conpound 1321) A conpound having th@2structure: 20 25 NH NH 30 V a"OH
wherein.R3 is a 5-6 nenbered aromatic ring; wherein RS and R6 are

i ndependently H, or alkyl. 62 0 0 -' 1 JUN 20t?5 WD 02/ 057267

PCT/ USQOL/ 45280

said pharmaceutical composition is a systemic formulatison

0

In a further embodiment of the pharmaceutical rpreparati

said pharmaceutical composition is 'a surgical :irr

1,_1
rt
'l

gating

5 solution.

This invention also provides a packaged pharmaceuzical
composition for treating a disease associated with A
adenosine receptor in a subject, comprising: (a) a container

10 heolding a therapeutically effective amount of an adenosine Al
specific compound; and (b) instructions for using said
compound for treating said disease in a subject.

As used herein, “A compound is A; selective.” means that a
15 compound has a binding constant to adenosine Al receptor of
at least ten time higher then that to adenosine A.,, A., or A,.

This invention also provides a method of preparing the.

cempound having structure IV, comprising the steps of



63 In one enbodi nent of the conpound, the conpound has the structure:

NH 10 15 NH (Conpound 1500) 20 in one enbodi nent of the conﬁo&nﬂﬁggm
conpound has the structure: 25 CH3 HN /O NH 30 CH3 35 ? UN 2005 s

95

02/ 057267 PCT/ US01/ 45280 64 In another enbodi nent of the conpound, the
compound has the structure: 5 10 CM in another enbodi nent of conpound

1500,

10

15

20

25

30

35

40

t he conmpound has the 15 structure: CM

a) reacting

ﬂ;N T Rg and Ar
P

o ¢ Rs
1o provide Rs,wﬂ; ‘;ZTiﬁ;\
5 N Rs
!

wherein P is a removable protecting group;

b} treating the product of step a) under cyclization
conditions to provide

Rs

\

c) treating the product of step b} under suitable
conditions to provide

Rs

d) treating the chlorinated product of step c) with
NHzR1 to provide
NHR, Rs




NY CM | M_ _020 25 NN In a further enbodi nent of the conpound, the
conpound has the structure: CM 30 35 NH O Nvlr/ ,~aHM CH, Kdﬁﬁlgggw
2005 Thi-s invention also provides a conpound having the structure: HyC~ fO
5 10 VIl 15 wherein R3 is a 5-6 nenbered aromatic ring; wherein RS and R6
are independently H or alkyl; ; wth the proviso that R3 is not

4-pyridyl. In one enbodi nent of the conpound, the conpound has the 20

structure: |_i?’c%:vl%léaj:‘e:i.n R, is trans-4-hydroxy cyclohexyl, 2-methylamino

carbonylamino cyclohexyl, acetylamino ethyl, or
methylamino carbonylamino ethyl ;

5 wherein R; 18 a substituted or unsubstituted four to six
membered ring;

wherein Rs 1is H, alkyl, gsubstituted alkyl, arvl,
arylalkyl, amino, substituted aryl, wherein said
10 substituted alkyl is -C{R;) (Rg)XRy, wherein X is 0O, 8,
or NRpp, wherein R; and R5 are each independently H or
alkyl, wherein Ry and Ry, are each independently alkyl
or cycloalkyl, or NRsR1p is a substituted or
unsubstituted ring of between 4 and 7 members;
15 '
wherein Rg is H, alkyl, substituted alkyl, cycloalkyl;
or a pharmaceutically acceptable salt, or a prodrug
derivative, or a biologically active metabolite; with
the proviso that when R, is acetylamino ethyl, Rs; is not
20 4-pyridyl.

This invention also provides a method of preparing the
compound having structure V, comprising the steps of

74




HN NH 30 35 41j This invention further provides a conpound hqyingipe "
structure : 5 UN 10 R3. 'N H Kg V1| 2665 15 wherein R3 is a subeti tdibed
5-6 nmenbered aromatic ring; wherein R5 and R6 are independently H, or

al kyl . I'n one enbodi ment of the conpound, the conpound has the structure:
20 25 30 (Compound 1520) 35 66 JUN 2005 5 10 This invention al so provides a
conpound having the structure: N/ NH

a) reacting

ON, Rg

R
i 3
-]

o % Re
. o provide Rs /( n
10 N ™ "Rs
!

wherein P is a removable protecting group;

15 b) treating the product of step a) under cyclization conditions to provide

20 ;

Rs
c) treating the product of step b} under suitable conditions to provide
Ci
25 Re
N
JP R
27 ’
R; N ﬁ HO""":.._ .

30

d) treating the chlorinated product of step ¢) with

. NH,
35 "NMH
10 provide
B
Rs N°

40

75




| X 15 wherein R3 is a 5-6 nenbered aromatic ring; wherein X is oxygen, or
sul fur. In one enbodi ment of the conpound, the conpound has thej 20 0
structure: 25 30. 35 (Conmpound 1503) 67 This invention also provides"af':g5
conpound having the structure: 5 10 X 15 wherein R3 is a 5-6 nenbered
aromatic ring; wherein X is oxygen, or sulfur. In one enbodinent of the
conpound, the conpound has the 20 structure: HO 30 35 (Conpound 1504) 68
WO 02/ 057267 69 - 1 JUN 2005 PCT/USCﬂg452§O This inventionlfyrther

provi des a mETHEE o3t FEafF L’ a® AP SLEEECEs8hE; at BAW PR AL Adenosi ne

receptor in a subject,
wherein Rg is H, alkyl, substituted alkyl, or cycloalkyl;
wherein Rz is H, alkyl, substituted alkyl, aryi,
5 arylalkyl, amino, substituted aryl, wherein said
substituted alkyl is =-C(Ry) {Rs)NRsRiq, wherein R; and Rg
are each I or alkyl, wherein Rs and R;q are each alkyl or
cycloalkyl, or NRgRyp is a ring system of between 4 and 7
members.
10
Compounds represented by formula VI, VII, and VIII can be
synthesized by any of the Schemes I-VIII. Compounds

represented by formula IX, and X can be prepared by Scheme
IX.

15
The invention 1s further illustrated by the following
examples which 1in no way should be construed as being
further limiting. The contents of all references, pending
patent applications and published patent applications, cited
20 throughout this application, including those referenced in

the background section, are hereby incorporated by
raference.

It should be understood that the models used throughout the

25 examples are accepted models and that the demonstration of
efficacy 1in these models 1is predictive of efficacy in
humans.

This invention will be better understood from the
30 Experimental Details which follow. However, one skilled in
the art will readily appreciate that the specific methods
and results discussed are merely illustrative o¢f the
invention as described more fully in the claims which follow
thereafter,.
35

76




of a conpound havi ng. formula IV, V, VI, 5V VILL, 1X or X JUiN 2068
enbodi R} OQQ“ﬁEﬁ nmet hod, the subject is a mammal . 1n alp@rr}i@(mgrmpdl ment
of the metho e mamal is a humanys 10 I n anot her enbodi ment of the

met hod, the Al adenosine receptor 1is associated with cognitive disease,
renal failure, cardiac arrhythmas, respiratory epithelia, transmtter

rel ease, W%cti on, bradycardia, negative cardiac

i notropy a oconstriction, neutropil 15 chenotaxis,
reflux condifd OgeaGfa |I(i?1re%t'¥§ mdl ih@é‘n*.T@f:S davept| %@Aa%%doregkdes a
conbi nati on therapy ast_hma, npri si ng, conpounds |V and V, an
steroid, 13FangGH sf‘fe”&ldl.?cé@& PESF‘H-‘*CI ﬁé’BgPFéhé anP88BAPSFiNBE 98n De
anti col i neghor Ao St . bl Seasese 1SS oCi 9hedeW| t lkradenosi Barbdar cBrdgnyA2b
and A3 rgece tors ar e_‘ldl scl osed in WO 9 053 and V\D 09822465,

WD 09705138, %05%3876’1 9IU8Y - PEH s 15883 BKd
"U. S. Patentmal\dca 5p516;‘894ar1taﬂe'set$t.i relermmi'@lnt anély\m.sh aire dndfgr NMR

i ncor por at tqld} }ref erence. 25 This invention also provides a
wat er - sol ubl’e prodrug ‘of a conpound having the structures IV, V, VI, VII,
VIIT, IX; or X wherein said water-soluble prodrug that is netaboli zed in

Vivo to an magdidee 1 ugsyahtﬁasssl %qtlyﬁéylh@la&%ﬁlél:e%deé@su@m 3k reqgptor.
abolized. in vivo b

In one@m i_ment _af thef grug sai.d rodrug

esteras é‘[eélszé’tfw&r &ty SPE. 15EeFHAED; AFeRE Bﬁrﬁfi 1Br §¢iHeicn. The
phar maceut iackli tcomesidt removednpEi shagotheopeodtogeandna phaspreeutical | y
‘acceptabletfﬁ?EHf”practlce and is known to those skilled in the arc.

‘ Typical synthetic schemes for the preparation of deazapurine

intermediates of the invention are outlined below in Scheme

conprising adm nisteri ni to the subject a therapeutically effective anount

15 1.
Scheme I
NC Re NC
20 / )k 7\
HzN N Re Ry , /U\
)\ : ” T |
M Ph pyridine. CH.Cl, HM/‘\Pn
X= hatide
o]
25 Rg
: H
MeOH. H,S0, /L N R PPA
x 10° C
N N /T\
Me Ph
30
Ct Ry
N \ Ry
35

POC, \
—- \ NH
105°C N




.| JUN 2005 WD 02/057267 PCTIUSO /45280 70 This invention further
provi des a net hod for i’i biting the activity of 9 Al adenosi ne~ riecépt onns
\ .

in a cel jal ? conprr'ses contacting said cell h ape@RReHNghavi ng
the ot rtgelELs V, V, VI, VIT, VIll,gIX or X 5 In one CHSaRaat of the
met hod, the conpound is an antagonist of said Al adenosi ne receptor. This
I nvention also provides for a nethod for treating a 10 gastrointesti nal

di sorder in an subject, conprising adm nistering to the an effective anount

of a conpoundehaynn@;.tRe sHdURE Lxes d¢8/,dafinAd anave Vi1, 11X or X 15 20
25 In one enbodi nrent of the nethod, said disorder is diarrhea. |n another
enbodi nent - of the nethod, the subject is a human. | n another nethod of the

met hod, theloonpeoedals ad PRPEYOHESt HfANNAUETIOAHRE FEEEPtBr sC2Thi &8

| nvention a'c%QaEFé%V'»HS%_ AnTRINAd Ha0rs def @3 ifGm LR A eF I i S0 deypahe- a
subj ect, conprising a‘n1n|ster|n% to the,%$$1ect,an efh?ctqu_anDypt_pf a
conpound ShaplyAgot Be whschySam &€ FYeagedyWityy BCHFIC MELAARGS O - pRE"
enbodi ment  f nEhe1BRLBE: o SQI Sy e ST ter3 dpyasiniti ne chi XM corobstmutieve

pul nonary disease, allergic rhinitis, or an upper respiratory disorder. 30
i n anot her &nBodietenl ofJ t Wéedet RbEM- t A8 : 4ABFed29P3) 4 - hu@TCVa 4ot hBE

enbodi ment 85r%gicﬁeggggéc %% CS@BBB”dféfléﬂed by tresatment with a

chlorinating reagent, e.g., phosphorous oxychloride, produced

10 substituted or unsubstituted 4-chloro-7H-
pyrrelo2,3d)lpyrimidines. Treatment of the chloropyrimidine
with amines afforded 7-deazapurines.

For example, as shown in Scheme I, a N- (1-di-phenylethyl) -2-

15 amino-3-cyano-pyrrole was treated with an acyl halide in

pyridine and dichloromethane. The resultant N-(1-dI-

phenylethyl) -2-phenylcarboxyamido-3-cyano-pyrrole was treated
with & 10:1 mixture of methanpl/sulfuric acid to effect ring
closure, resulting in a dl-7H-7-(1-

20 phenylethyl)pyrrolo(2,3d]lpyrimidine-4 (3H) -one. Removal of

the phenylethyl group by treatment of the pyrimidine with
polyphosphoric acid (PPA) followed by POCly afforded a key
intermediate, the 4-chloro-7H-pyrrolo(2,3d] pyrimidine.
Further treatment of the 4-chloro-7H-pyrrolec(2,3dipyrimidine

25 with various amines listed in Table 1 gives compounds of
formula (I} and (II).




ant agoni st of Al adenosine receptors.

met hod f or

adm ni st &g PgstR-said

structures

retinal

trauma. 10
anot her e
adenosi ne
‘conpositio
havi ng t he

phar maceut i
‘phar maceut § cal QS
effective to treat a

| n anot her
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phar maceut
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| n anot her
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35 This invention further provides a
to the eye of a subjec
subj ect an effective anmount Of a G@fAPSRIPGsB@VIi ng t he

| X, 70or X. WD 02/057267 71
PCT/ U SO1 /45280 In one enbodi nent of the met hod,
or optic nerve head damage.
sai d danage is acute or
wherein said danage is

T JUN 2005

AN 2005
sai d damage corttr_ses
enbodi nent of the nethod,
enbodi mrent of the nethod,
i scheni a, hypOX|a or

rlctl ve pul non

ary di sease.
oo-/\./

1
————

oottt C||UUU|L1T|:| —of H.IIC ||r;L||uu, gllc subject |bc o yunul. I n
b-ocH-eRt—of—the—retho e—canpotmd—s—an—antagont:st —A
343 ﬂ 32427
eceptors. 15 Thi$ invéntion gl so ovi des a pHarmacéuf’i cal
N conprising a therapeuticallly efgective amount of a conpoynd
stru es. |V, vy vi, VII, VIl 1 M and a
callly af abl ejcarrier. 20 {ln anpt her efrbodijnent of the
‘co ion, |said therapgeutt€ally effectijve anount is
respiffatory disorder or a gastrointiestinal disofder.
enbodi nent of the pharnaceutical conposition, |said 25
gt -nal--di-sorder i: H-pt-hea A—aRet-her—erbod
saj%g r%%blratory di sorder is| ast® ﬁﬁ, all ergic

T 337.21 on 355.44
" "
\f\flw
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364.189 404.32
QFM s
o m— i M
330.18 330.45
N ~
Hr!i I N J'rfN \
N
A\, 347.22 T 339.47
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350.28 353.41




30 I n anot her enbodinent of the pharnmaceuti cal

phar maceut i

cal conposit

conposition 1s an periocul ar,

f ornmul ati on.

I n yet another enbodi ment of the pharnmaceuti cal
1 JUN 2005 WO 02/ 057267 72 PCT/U SO01 /45280 sai d pharmaceutica

is a systemc fcrnmu_aticn.

r et r obyy bar

n a further

on.

or intraocul ar

conposi tion,
is an ophthalmc formil
embodi meg Qfiesb® phar maCeuti cal conposition,

sai d

i njection

conposition,

I n anot hiet JUN 2005
said = 35 pharfeaautiseal

0

conposition
enbodi nent of the pharnaceuti cal

5

or

pr epar ati onf sald_ﬁharnaceu I cHsacarposijtion is a suggical iEEkgating
solution. This on-t#l sp provides a|packaged phal macquti cal
conposition] fo g dj sease associ|at €d denosi ne recepl
in a subject, . (a) a containerf 10 holdlhg a tharapeutically
ef fective amount™>6df an adenogine Al speqific conpound and (b)
instructions for using said | conpound for treatlng sald dlsease in a
SUbj ect. As } — BOW selectve- reans—t ) )
conmpound has a byTding tant t0 ddenogi ne Al recep l df af léast ten
time higher Qbh th adehosine A ,, A ﬁ\ﬁﬁﬂf3 ilnvention al s¢
provi des a jretho preparihg the conmpquiit Yravieg uctjure 1V,
conprising the steps of a) rkeacting 5 H2ZN P 10 to provide
371.12 375.40
M
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O ‘
403 .33 344 .48
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15 20 and P wherein P is a renovable protecting group;
product of step a) unde

"t he produgi\
N 'N n

to provide
2= et hyl am

yclization

conditions t

b) treating
rovide 25 c) ‘'tr

ep b) under suitable conditions to provige, iy 3%hsand R3 r
oy ith NH2RI

d) treating the chlogjnated product of step c) with

73 jJul
no

car bonyl am no cycl ohexyl,

2005 wherein R2 is trans-4-hydroxy cycl ohexyl,
acetyl am no et hyl,

or

L ¥ngo0s

nmet hyl am no

carbonylam no ethyl ; wherein R3 is a substituted or unsubstituted four to
six menbered ring: wherein RS is H alkyl substituted alkyl aryl.
arylal kyl, famino, substituted aryfi’-4therdin said to substituted-alkyl is
-C(R7) (R8)[XR9, whereivr™X isi 0, S, F;H\
M
=4}
355.45 - 337.53
NH }1:
b
o
M“ﬁ\/@ 441.33 °>)v 350.2
]
N 413.24 343.2
P
N H
AN N
s/ ;LLL i
. 372.48 OH 373.2
. H\/© /=/\/©
,\;r'\//\/N N\ :
: y
307.2
N
/th
A general approach to prepare 6-substituted pyrroles is

depicted in the following scheme

(Scheme II).



or NR10, wherein R7 and R5 are each independently H or alkyl, wherein RO
and Rio are each independently alkyl or cycloalkyl, or NR9RI@’WSJ@N 0
substituted or unsubstituted ring of between 4 and 7 nenbers; §§?
R6 is H alkyl, substituted al kyl, cycloalkyl; or a pharnaceutrcally
acceptable salt, or a prodrug derivative, or a biologically active
netabolite; with the proviso that when R2 is acetylamno ethyl, R3 is not
20 4-pyridyl. This invention also provides a nethod of preparing the
conmpound having structure V, conprising the steps of 74 a) reacting 5 to
provi de 10 and Cr mhere n P |s a renovabl e protecting group; 15 b) treating
t he product of step a) nder ycl i Zati on condrtron to provide OH 20 R3 "
~N.O1 'N H c¢) tre fithe pr du of step b er suitable conditions
t

to provide 25 30 an reatin e~ghl or+-nat TT‘ roduct oL_sLep c) with

5 NC

o— NH “
- R4 //ﬂ\\ HC N |/”\\(>k
10 H \>
. : Y NH20

—
15 A
20
25
wherein R4 through Rg are as defined above.
Transesterification and alkvlstion of ethyl cyancacetate with
an g-haloketone affords a ketomethylester. Protection of the
30 ketone followed by treatment with an amidine (e.g., alkyl,

aryl or alkylaryl) hydrochloride produced the resultant ketal
protected pyrimidine. Removal of Gthe proteciing group,
followed by cyclization and treatment with phosphorous
oxychloride afforded the chloride intermediate which could be

further treated with an amine to afford an amine 6&-

82




35 40 75 NH=1 J/:<<! 2005 wherein R3 is aryl, substituted aryl, heteroaryl
; mhFLe:n R6 is H, agky fubstifuted alry:k Fr cy al kyl ; mheqe(ngeﬁﬁgs
H al ky tituted afRyl, aryl, 5 arylal kyl, amMo, s j. arym
wher ei n ggfgpaéhﬁstituted al kyl is -CGR7) (R3)NROR o, mhggéﬁk&ﬁygagd R8
are each H or alkyl, wherein RO and o are each al kyl or cycloal kyl, or
NROR1o is a ring system of between 4 and 7 nenbers. 10 Conpounds
represented by formula VI, VII, and VIII can be synthesized by any of the
Schenes | - VLI | . Conposnsisrrsapr esgi:ed chx1ior mul gy 2o 1 @b X gan he-prepar ed
by Scheme [I'X 15 The invention is_further illustrated $y the follow ng
exanpl es whRERTPESROCHRYPENBGRYSBRY CBRRET (RTF A HRF PP ed (RIS 19PRF ti ng.
The contents of all references, pending patent applications and published

patent appljcati i ted 20.throughout_ thi Lication, including th
7ot or enced b STRE bhc REFSTATTS ool O S he7 SBhoF AEDFRDY dUBF Bye 20

referencd. Gepshoebidibetbadéctloeing hathehe Bcedss us2l) t hr oughout the 25
exanpl es are accepted nodels and that the denonstration of efficacy in

t hese nodels is predictive of efficacy in humans.
Scheme IIX

10

L

25

30 wherein R; through Rg are defined as above and R is a

removable protecting group.

Condepsation of malcnonitrile and an excess of a ketone
fellowed by brominaticon of the product afforded a mixture of
35 starting material, monobrominated and dibrominated-products
which were treated with an alkylamine, arylamine or
alkylarylamine. The resultant amine product was acylated

with an acid chloride and the monacylated pyrrole was




This invention will be better understood fromthe 30 Experinental EEtQLéﬁr
whi ch foll ow. However, ’lF skilled in the art wll adi ly appreéiat Jb J
the specific nethods a results discussed are ne y ilﬁéﬁﬁﬁgﬁgﬁg of the
i nvent i oW/ &%ri bed nore fully in the claims which follow thereafter.
35 76 WD 02/ 057267 77 -1AN 2005 PCT/USOL/ 45280 EXPERI MENTAL DETAILS The
deazapurines of the invention can be prepared usinc standard nethods for
organi ¢ synthesis. Deazapurines can be purified by reverse phase HPLC,
chromat ography, 5,recrystallization, etc.. and their, structures _confirired by

nass spect‘ﬂé‘fﬁa?%‘?y’sl?s,heelpé'me grfalafﬁds,ac I‘-Qfla}(r??d o%hﬁN,cﬁ“s?pséJé‘t“r“ds‘Eopy.
~ Typi cal | y,pyyih@she . of Thee pyntreleedimiescasngwedioes whe refodedzapti nes
of the inventiagn i er formed i ion...The j 1 Lemval. one
or nore pr%?ﬁe@'w%bc?%lucp E}Crsiefllasflo% %tqu/a%ltt(:'c"g?\FI wﬁ;Eg’c |%%pt§r?%%n%nq\/\'ﬁ";%’t ose
skilled i ntd hpraduce Byphdarinanatetpaededtenes Ther chRETBres&Lat o Vfe
deazapugi ne i gt | fdier ovedt | @Rl @rOUlhiAed: BekowsieeSchene
151 SeneresEo B BN gERR LY B . : 8

amino G5S-substituted pyrrole. Alkylation oI the pyrrole

nitrogen can be achieved under art recognized concitions.

Schemes IV and V depict methods for preparing the
10 deazapurines 1 and 2 of the invention.

=0
HO

NH
Ry
<
15 ! l \ "
Ry d N
\ N N M
N
20
1 2
wherein Rg and Rg are as described above, e.g., CHj.
25 £ i -
The key reaction toward é-methylpyrrolopyrimidines (1) [Rg =
CH3l was cyclization of a cyancacetate with benzamidine to a
pyrimidine. It was believed methyl cyanocacetate would
cyclize more efficiently with benzamidine to a pyrimidine
30 than the  correspeonding ethyl ester. Therefore,

transesterification and alkylation of erhyl cyancacetate in
the presence of NaOMe and an excess cof an a-haloacetyl

moiety, e.g., chlorcacetone, gave the desired methyl ester

{3} in 7%% vyield (Scheme 1IV). The ketoester (3) was
35 protected as the acetal (4) in 81% yield. A new cyclization
method to the pyrimidine (5) was achieved with an amidine

hydrochloride, e.g., benzamidine hydrochloride, with 2



MOH HSO4 R h 30 0 35 0 pyridine. CHC X= halide Me- "Ph Ry NC O/ \
Ry R3 NN MPh PPA 1100 C O (r) 1 JUN 2005 WD 02/ 057267 PCT/USC&/ﬂQg@@ g
wherein R3, R5 and R6 are as defined above. In general, a protected

2-am no- 3-cyano-pyrrole can be treated with an acyl hallde to forma

car boxyam do-3-cyano 5 pyrrole which can be treated with acidic nmethanol to
effect ring closure to a pyrrclo[2,3d]pyrimdine-4(3H)-one (Muller, C E
et al. J. Med. Chem 40:4396 (1997)). Renoval of the yrroIo protectlng
group f ol TBWEE BT e mQ%Uvﬁ?ha§f°6m(ﬁW%aP|Hdlr@%geﬁﬁo 8t§d  Wo'sHhor ous

oxychl origg s produsediA8rsybst ikt 88 Org upsubsbhi %@qn& Ctmeorggﬂﬁshed
pyrrol o[ 2,3d) pyri mdines. Treatnent” of the chloropyrimdine
COHdlthnS, which utilizes NaOMe during the cyclization with

guanidine. Cyclization to the pyrrole-pyrimidine (6) was
5 achieved via deprotection of the acetal in aqueous HCl in 78%
vield. Reaction of (6) with phosphorous oxychloride at reflux
gave the corresponding 4-chloro derivative (7). Coupling with
trans-4~aminocyclohexanol in dimethyl sulfoxide at 135°C gave
(1) in 57% from (7). One skilled in the art will appreciate
10 that cheice of reagents allows for great flexibility in

cheoosing the desired substituent Rs.

Scheme IV

15

20

25

30
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wi th am nes afforded 7-deazapurines. For exanple, as shown in Sche
N-(1-dl -phenyl ethyl)-2-@S am no- 3-cyano-pyrrole treated with a)rh’f\ae’yﬂS
hal i de i e and OTchl oronet hane. The resultant N | 5

phenyl et‘ﬂ?l“ﬁémigﬁﬁenyl car boxyam do- 3- gyano- pyrrol e was trg)gtﬂe1 0”\4M2?l§1 a 10:1
m xture of nethanol/sulfuric acid to effect ring closure, resulting in a
M -7H7-(1 20 phenyl et hyl)pyrrol o[ 2, 3d) pyri m di ne-4(3H)-one. Renoval of

t he phenyl ethyl group by treatnent of the pyrimdine with polyphosphoric
acid (PPA) followed by POC13 afforded a key internediate, the

4-chl oro-7H- pyrr o] o[ £%R¥ E.f %ghe
v esS ITisted in Table

4- chl or 0- 7 Pkt :
1 gives co f d nd: Il 1&1&1 12N 288@5 %@ 0%/::&5752;67 79
g %\%ﬁ?&l rmlir?sa( :)oz@ i( n)a i

- PCT/USQO / 4 E1RM + HRM - %3235 7 Mv M\ _/ IEH 50
343. 181 430.}35-9n¢ . B397: 21%3%5@3441%@61 uxing benzene gave :
yield after distillation. Bromination o¢f 8 with N-

5 pbromosuccinimde in the presence of benzoyl peroxige in
chloroferm yielded a mixture of starting material, mono- (S},
and di-brominated products (5/90/5) after distillation (70%).
The mixture was reacted with an a-methylalkylamine or a-

methylarylamine, e.g., oa-methylbenzylamine, to deliver the

10 aminopyrrole (10). After passing through a short silica gel
column, the partially purified amine (31% yield) was acylated
with an acid chloride, e.g., benzoyl chloride to deli\_rer

mono- (11), and diacylated (12) pyrrcles, which were
separated by fla:z:- chromatography. Acid hydrolysis of the
15 disubstituted pyr:zsle (12) generated a combined yield of 29%

for the acylpyrrole (11). Cyclization in the presence of
concentrated sulphuric acid and DMF yielded (13) (23%), which
was deprotected with polyphosphoric acid to (14). Reaction

of (14} with phosphorous oxychloride at reflux gave the

20 correspending 4-chlore derivative (15). Coupling with trans-

4-aminocyclohexanol in dimethyl sulfoxide at 135°C gave (2)
[Rg = CH3] in 30% from (14) (See Scheme V). One skilled in
the art will appreciate that choice of reagents allows for

great flexibility in choosing the desired substituent R,.
25

30

35
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S-methyl pyrrelopyrimidines:

This alternative route to Rg-substituted pyrroles, e.g., =-

methylpyrrelopyrimidines, involves transesterification and
5 alkylation of ethyl cyancacetate to (16) (Scheme VI). The
condensation of {16) with benzamidine hydrochloride with 2
equivalents of DBU affords the pyrimidine (17). Cyclization
te the pyrrole-pyrimidine (14) will ©be achieved via
deprotection of the acetal in aqueous HC]l. Reaction of (14)
10 with phosphorcus oxychloride at reflux gave the corresponding
4-chloro derivartive (15). Coupling with trans-4-

aminocyclchexanol in dimethyl sulfoxide at 135°C gives 2.
This procedure reduces the number of synthetic reactions to
the target compound (2) from 9 to 4 steps. Moreover, the
15 yield is dramatically improved. Again, one skilled in the
art will appreciate that choice of reagents allows for great
flexibility in choosing the desired substituent Rg.

20

25

30

35



A general approach to prepare 6-substituted pyrrol is depicted n
fol | owi ng scheme (Scher@@i1). - 1 JUN 2005 0 5 10 @ 20 OH 4 NH H Héwg@%
As 25 30wwehenehnsR through R5 are as defined above. Transastssnisfiscation
and al kyl ati on of ethyl cyanoacetategmith an a-hal oketone affords a

ket omet hyl ester. Protection of the ketone followed by treatnment with an
amdine (e.qg., alkyl, aryl or alkylaryl) hydrochloride produced the
resultant ketal protected pyrimdine. Renoval of the protecting group,

foll owed by cyclization and treatnment w th phosphorous oxychloride
afforded the chloride internediate which could be further treated with an
amne to afford an amne 6 82 écrge_mle,%q 2005 WO 02/ 057267 PCT/ USO /45280 83
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A general approach to prepare
des-methyl pyrrole is depicted
in the following scheme

{Scheme VII}
10




substituted pyrrole.. Ad tionally, alkylation of t pyrroic n|trog? ?S?“f
be achi eved under art gni zed conditions. A gen | approach to p eH@ vl

5- substlnu;@mhpumroles is 5 depicted in the foll ow ng sciremes(i8etsenme [11).
Scheme 111 10 NCCN R, NC. _CN NC. CHoBr® R O O 15 NH, ON 20 25 RN C G
30 wherein Rl through R6 are defined as above and Ris a renovable
protecting group. Condensation of nmalononitrile and an excess of a ketone
foll owed by brom nation of the product afforded a m xture of 35 starting
mat eri al , nonobrom nated and di brom nated products which were treated with
an al kyl am ne, arylam ne or al kyl ar gkagmaevrihe resul tant am ne product
was acyl at ed

o
5 -
o
NC
NH
R,)L NH,
————

10

15
20 HNR R,
25 wherein R; through Rj3 are defined as above.

Alkylaticn of an alkyl cyancacetate with a diethyl acetal in
the presence of a base afforded a cyano diethyl acetal which
was treated with an amidine salt to produce a methyl
30 pyrrolopyrimidine precurser. The precursor was chlorinated
and treated with an amine to form the des-methyl

pyrrolopyrimidine target as shown above.

For example, Scheme VIII depicts the synthesis of compound
35 (18). '



with an acid chloride agd the nonacyl ated pyrrole 1 JUN 2006 WO JUN 2005
02/ 057267 PCT/ US01/ 4528 84 cyclized in the presenii of acid to afford the
ccrresgcipg e2/057yr i m di ne. The pyrrole protecting group WEASI/EERGIEE w

pol yphosphoric acid and treated w t h9ophosphorous oxychlcride to produce a
chl orinated product. The chlorinated pyrrole 5 could subsequently be
treated with an amine to produce an anino 5-substituted pyrrole.

Al kyl ati on of the oyrrcie nitrogen can be achi eved under art recognized
conditions. Schemes 1V and V %e i ct ods for preparing the 10
deazapurines 1 and 2 of the i V&M %N."“T5 20 1 NH 2 wherein R5 and R6 are
as described above, e.g., CH3. 25 Specific Preparation of 6-nethyl

pyrrol opyrim di nes: The key reaction toward 6-mnethyl pyrrol opyri m di nes (1)
[R5 = CH3] was cyclization of a cyanoacetate\with benzam dine to a
pyrimdine. It was\pelieved #s{hyl cyanoacetate, would cyclize nore
efficiently with b;g;anidine to%a pyrimdine 39 than the correspondi ng

et hyl ester. Therefgre,- transester+Heati nd al kyl ati on_of ethyl

cyanoacet at e i ro=tKe presell f WaOve and an °Zn ©- hal oacet y!
noiety, e.g., chlorgacetone, gave the desired ester (3) in 79%
yield (Schene IV) . /The ketoester &3) was 35yprotected as the acetal (4) in
81% yield. A new gyclization g
1%
10

NH

NH,
15
20
oH
25 oH NH,
30
Commercially available methyl cyanoacetate was alkylated with
bromoacetaldehyde diethyl acetal in the presence of potassium
carbonate and Nal to yield (19). Cyclization to the
35 pyrimidine (20) was achieved in two steps. Initially, the

pyrimidine-acetal was formed via reaction of (19) with
benzamidine hydrochloride with 2 equivalents of DBU. The
resultant pyrimidine-acetal was deprotected without



met hod to the pyrimdineg(5) was achieved with an agidine hydcoghjg
e.g., benzam dine hydro oride, wwth 2 1 U .1114 quivalentsogfhggéaﬁb
afford t RegDri04mbA% i sol ated yield. This nethod inprovespthesyi.skeh from
20% usi ng the published conditions, aghich utilizes NaOwe during the
cyclizationwith guanidine. Cyclization to the pyrrole-pyrimdine (6) was
5 achi eved via deprotection of the acetal in aqueous HClL in 78% vyield.
Reaction of (6) wi th phosphorous oxychloride at reflux gave the
correspondi ng 4-chloro derivative (7). Coupling with
trans- 4- am nocycl ohexanol in dinethyl sulfoxide at 135C gave (1) in 57%
from(7) . One.skilled i e 14 | reql.at - Lhoi ce. :
reagents a?‘ll‘ob\gl ‘-?l)‘lr““%rr1 e“é#% I}Le?'l?étf)%élmtly I? %ﬂﬂcﬁ%{ocgitﬁbel&éeggfeéﬁkgd&%%%?ﬁ uent
R5. Schenecy®1i%e@0t25t38 ®Freodo-pyrioNdine. 5200 .0 MBB7ZL 67 PCTNST €280
86 pnecifig,p | Nfy Dy y3heh 0L, 2= M AL BEL A~ OSWHPRGEL -+ o
condensati% % i d%%ﬂitrﬁﬁ%gwgh gﬁ g??ésggfah?gggg%%ﬁgggn ref]ﬁiTﬁ%e
benzene gaw® 6 efiB094iiogkeeEnethe. SHIEEEFPATCEND| §t FREAFPorfe By oht haEi on
cf 8 wik- Npyp bromRsyegiy Mde ivhé hemrsRsenee aiakeneoylipar cxiges! a-
chloroformyielded a mxture of starting material, nono- ,
aminocyclohexanol in DMSO at 135°C gave compound {(18) Zrom

compound {(21).

Schemes II-VIII demonstrate that it is ©possible =to
10 functionalize the 5~ and €-position of the pyrrolopyrimidine
ring. Through the use of different starting reagents andg
slight modifications of the above reaction schemes, various
functional groups can be introduced at the $- and é-positions

in formula (I} and (II). Table 2 illustrates some examples.
15
Table 2. Selected list of 5- and €-substituted
pyrrolopyrimidines.
Starting Reagent Rc R¢
20 o H
=]
o H Substituted Ar
“ ~
[ L
. e C(0)OCH; CH;
23 M
i
-]
o o C (O) NHCH4 CE,
J\T/L'/
H
30 =




and di - brom nated produ (5/90/5) after distillatgon ('70% . Thei mpt YhE;
was reacted with an a- yl al kyl am ne or a- nethy yl am ne, e.g.,

a- net hyl vemayéami’ne, to deliver the 10 am nopyrrol e (10) HIRes018a38i ng

t hrough a short silica gel colum, ®he partially purified am ne (31%
yield) was acylated wth an acid chloride, e.g., benzcyl chloride to
deliver nono- (11), and diacylated (12) pyrroles, which were separated by
fla--'-; chromatography. Acid hydrolysis of the 15 disubstituted pyr::.~le
(12) generated a conbined yield of 29% for the acylpyrrole (1:1) .
Cyclization in the presence of concentrat ed sul phuric acid and DVF yi el ded
(13) (23% h ; was de rot H hos horic_acid to (14).
Reaction Of ﬁ&;eﬁ tahtﬁﬁ pH& YyE for EB‘P F8F Bk §AFecCREOSHCS

cor respondldlgo&ccdfdd)rkmm v wesx@liﬁe)ct mmhd:ag petbathabsologically

4- am nocycl n [ I t 5 ave(2) [R6:CHBl|n
3V from ( %)Qq‘%egrle c%gg'er%shw&?ﬁsk%ﬁ %%rl% Jat%he ré% ‘Wi || appreciate that
choice of reagents allows for great. flexibility in choosing the desired
substi t uenirpR*. 1%57&1%51} Wl\é/ %u%@Ne%OOQ1‘@@59%‘395@2GZ:yPCI’@lQSOIEQQ%&Q.ng87

Schene V NCQ /CN Br Br,
examples which’ in no way should be construed as being fur:ther

limiting. The contents of all references, pending patent
applications and published patent applications, cited
throughout this application, including those referenced in
10 the background section, are hereby incorporated by reference.
It should be understood that the models used throughout the
examples are accepted models and that the demonstration of

efficacy in these models is predictive of efficacy in humans.

15

20



0 WD 02/057267 88 -1JUN2QO5 PCT/ USQOL/ - 15280 Al terngdve Syntheti.c Bﬁﬁ}? @g
R6- Substituted Pyrroles 0 5-nethyl vvrrol opyri m@#nes: This alzer a p
route tovR6osubméituted pyrroles, e.g., 5- nethyl pyrrol opyciiisdisfes

i nvol ves transesterifi car- -Jon and 945 al kyl ation of ethyl cyanoacetate to
(16) (Scheme VI) . The condensation of (16) with benzam di ne hydrochl ori de
with 2 equivalents of DBU affords the pyrinidine (17). Cyclization to the
pyrrole-pyrimdine (14) will be achieved via deprotection of the acetal in
aqueous 14Cl. Reaction of (14) 10 with phosphorous oxychloride at ref |ux

gave the corresggn@ing. 4-chl oro derivative (15). Coupling with trans-4-
am nocycl thyl sul foxide at 135C gives 2. This procedure
reduces the nunber .of iynthetic reactions to the target compound (2) from
9 to 4 stehEPROPESTEr T*the 15 yield is dramatically inproved. Again, one

skilled ingt hegiafiteabiildn aEpran aiByhatichoneeholl béagertis alddvisifios

great flexibility_ in chqosing the desired suhstitueni R6._20.25 30 35 0 WO
02/ 057267 ‘SQSSCHéé‘g'V| QTO a% lCE'COO Eg l(IB &5 SD_du-un co §...,.}..

3 cyanocacetate (6.58 g, 58.1 mmol) in MeOH (20 mL) was slowly
'~ added a solution of NaOMe (25% w/v; 5B.1 mmol). After 10
‘min, chlorocacetone (5 mL; 62.8 mmol} was slowly added. Alter
4 h, the solvent was removed. The brown oil was diluted the
EtOAc (100 mi) and washed with H,0 (100 mL). The organic
10 fraction was dried, filtered, and concentrated to a brown oil
{(7.79 g; 79%). The oil (3} (Scheme IV) was a mixture of
methyl/ethyl ester procducts {(9/1), and was used without
further purification. °'H NMR (200 MHz, CDCli) ®_4.24 (g, J

= 7.2 Hz, OCHp), 3.91 (&d, 1H, J = 7.2, 7.0 Hz, CH), 3.62 (s,

15 23H, OCHz), 3.42 (dd, 1H, J = 15.0, 7.1 Hz, 1 x CHp}; 3.02 {dd,
1, J = 15.0, 7.0 Hz, 1 x CHy); 2.44 (s, 3H, CHjy), 1.26 (t,
J = 7.1 Hz, estér-CH3).

lseela, F.; Lipke, U. Chem. Ber. 1977, 110, 1462-1469.

20 Preparation 2:

The procedure of Seela and Lipke was used.? Thus, protection
of the ketone (3) (Scheme IV; 5.0 g, 32.2 mmol) with ethylene

glycel (4 mL, 64.4 mmol) in the presence of TsOH (100 mg)
afforded (4} as an o0il (Scheme IV; 5.2 g, Bl1.0) after flash

25 chromatography (Si0O,; 3/7 EtOAc/Hex, Ry 0.35). Still contains
-5% ethyl ester: °‘H NMR (200 MHz, CDCli) &_4.24 (g, J = 7.2

Hz, OCHp), 3.98 (s, 4K, 2 x acetal-CHjp), 3.79 (s, 3H, OCH3),
3.62 (dd, 1H, J = 7.2, 7.0 Hz, CH), 2.48 {(dd, 1H, J = 15.0,

7.1 Hz, 1 x CHp), 2.32 (dd, 1H, J = 15.0, 7.0 Hz, 1 X CHp):
30 1.3%5 {s, 3H, CH3), 1.26 (t, J = 7.1 Hz, ester-CHj); MS (ES):

200.1 (M'+1}.
‘Seela, F.; Liupke, U. Chem. Ber. 1977, 110, 1462-14689.
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general approach to preiiﬁe des-nethyl pyrrole is picted in th§0dén 2005

fol | owi ngve obemes7( Scheme VI1) R H 1 JUN 2(05 WO 4
VIl 5 NC 10 1E 50 28 ) . ( 02/ 05726MCRISHNFEISChe e

Preparation 3:

A solution of acetal (4) (Scheme IV, 1 g, .02 mwmmcli,
bernzamidine (786 mg, 5.02 mmol), and DBU (1.5 mL, 10.04 mmel:!
in dry DMF (15 mL) was heated to 85°¢ for 15 h. The mixture
5 was diluted with CHCl3 (30 mL) and washed with 0.3 N Nalk (20

mL) and H,O (20 mL). The organic fraction was dried, filzsred

and concentrated to a brown oil. Flash chromatograpny (810->;

1/9 ETOAc/CH2Cl2, Ry 0.35) was actempted, but material

crystallized on the column. ‘The silica gel was washed with
10 MeOH. ractions containiﬁg the product (5) (Scheme IV) were

concentrated and used without further purification (783 mg,

<5.3%): JH NMR (200 MHz, CDCly) & 8.24 (m, 2H, Ar-H), 7.45

{m, 3H, Ar-H), 5.24 (br s, 2H, NE,)., 3.98B (s, 4B, 2 x acetal-

CHy), 3.60-3.15 (m, 2H, CH,), 1.38 (s, 3H, CHy); MS (ES}:
15 288B.1 (M +1). '

preparation of compound (20) (Scheme VIII): A solution of
aceral (19) (4.43 g, 20.6 mmol)', benzamine hydrochloride

(3.22 g, 20.6 mmol), and DBU (6.15 mL, 41.2 mmol) in dry DMF

20 (20 mL) was heated to 85°C for fifteen hours. The mixture was
diluted with 100mL of CHCl,, and washed with H.0 {2 x 50 ml) .
The organic fraction was dried, filtered, and concentrated to
a dark brown oil. The dark brown oil was stirred in 1IN HCl
{100 mL)Afor 2 hours at room temperature. The resulting

25 slurry was filtered yielding the HCl salt of (20) as a tan
solid (3.60 g, 70.6%); 'H NMR (200 MHz, DMSO-dé) 11.92 (s 1H),
8.05 (m, 2H, Ar-H), 7.45 (m, 3H, Ar-f#), 7.05 (s, iH, pyrrole-
H); MS(ES): 212.1 (M+1). |

30 Preparation 4:

A sclution of acetal (5) (700 mg, 2.44 mmol) in 1 N HC1 (40
mL} was stirred for 2 h at RT. The resultant slurry was
filtered yielding the HC1l salt of 2-phenyl-6-methyl-7H-

pyrrolo(2,3dlpyrimidin-4 (3H)-one as a tan solid (498 mg,

35 78.0%): YH NMR (200 MHz, DMSO-dg) & 11.78 (s, 1E}, 8.05 (m,
28, Ar-H), 7.45 (m, 3H, Ar-H), 6.17 (s, 1H, pyrrole-H), 2.25
(s, 3H, CH3); MS (ES): 226.1 (M+1). '
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t he presence

was to Gayevdshes7pyrrol opyrim dine target as shown above.paitsmi+resd ed
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Preparation 5:
A modification of the Chen et al. cyclization method was

used.! To an ice-cooled {0°C) sclution cf Ebromide (S},
(Scheme V; 20.0 g, 108 mmol; 90% pure) in isopropvi alcchol
(60 mL) was slowly added a solution cf a-methylbenzylamine
(12.5 mL, 97.3 mmol}!. The black sclution was allowed to warm
to RT and stir for 15 h. The mixture was diluted with EtOAc
{200 mL) and washed with 0.5 N NaCH (50 mL). The organic
fractiocn was dried, filtered, and concentrated toc a black tar
(19.2 g; 954%). The residue was partially purified by flash
chromatography (SiO;; 4/96 MeOH/CH,Cl,, Rf 0.35) to a black
solid (6.38 g, 31%) as the compound dl-l-(l-phenylethyl)—?-
amino-3-cyano-4-methylpyrrole: MS (ES): 226.1 (M +1}).

‘Chen, Y. L.:; Mansbach, R. S.; Winter, S. M.; Brooks, E.;

Collins, J.; Corman, M. L.; Dunaiskis, A. R.:; Faraci, W. S.;
Gallaschun, R. J.; Schmidr, A.; Schulz, D. W. J. Med. Chem.

1997, 40, 1749-1754.

Preparation 6:

To a solution of dl-l-(l-phenylethyl)-2-amino-3-cyano-4,5-
dimethylpyrrole’ (14.9 g, 62.5 mmol) and pyridine (10.0 mL) in
dichleoromethane (50.0 mL) was added benzoyl chloride (9.37 g,
66.7 mmol) at 0°C. After stirring at 0°C for 1 hr, hexane
(10.0 ml) was added to help precipitaticn of product.
Solvent was removed in vacuo and the solid was recrystallized
from EtOH/H,O to give 13.9 g (65%) of dl-l-(l-phenyiethyl)—2-
phenylcarbonylaminq-3-cyano-4.S-dimethylpyrrolé.rm3218-221°C;
‘H NMR (200 MHz, CDCl,) &_1.72 (s, 3H), 1.76 (d, J = 7.3 Hz,
3H), 1.98 (s, 3H), 5.52 (g, J = 7.3 Hz, 1H), 7.14-7.54 (m,
SH), 7.68-7.72 (dd, J = 1.4 Hz, 6.9 Hz , 2H), 10.73 (s, 1H);
MS (ES): 344.4 (M'+1). '

- Liebigs Ann. Chem. 1586, 1485-150S.
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nmet hyl cyanoacetate was al kyl ated with bronpacetal dehyde diethyl acetal in
t he presence of potassium carbonate and Nal to yield (19). Cyclization to
the 35 pyrimdine (20) was achieved in two steps. Initially, the
pyrim di ne-acetal was forned via reaction of (19) with benzam di ne

hydrochl orpge sbilowigfuismlanics (edBUbriiesd in a similar manner.

Preparation 6i:
dlul-(l=pheny1ethyl}-2-Ea-pyridyl}carbpnylaminoﬁa*cyanc«4.S-

> dimethylpyrrole. 'H NMR (200 MHz, CDCl,) & _1.63 (d. J = 6.8 Hz,
3H), 2.02 (s, 3H), 2.12 (s, 3H), 5.50 (g, J = 6.8 Hz, 1H!,
7.14-7.42 {m, 5H), 8.08 {m, 2H), 8.75 (m, 3H), M8 {ES): 3435.2
(M +1}.

10 di-1-{l-phenylethyl} -2« {2-furyl)carbonylamino-3-cyano-4,5-
dimethylpyrrole. 'H NMR {200 MHz, CDCl,) & 1.84 (d, J = 7.4 Hz,
3H), 1.92 i(s, 3H), 2.09 {=, 3H), 5.49 (g, J = 7.4 Hz, 1H),
€.54 (dd, J = 1.8 Hz, 3.6 Hz, 1H), 7.12-7.47 im, 7H); MS
{€3): 334.2 (M-1), 230.1.

15

dl-1-{1-phenylethyl) -2~ (3-furyl)carbonylamino-3-cyano-4,5-

dimethylpyrrole. ‘H BMR (200 MEz, CDCl,} & 1.80 (4, J = 7 Hz

BH)f 1.89 (s, 3H}), 2.03 (s, 3H), 5.48 {gq, J = 7 Hz, 1H), 6.59

{s, 1H}, 7.12-7.40 (m, 6HJ, 7.93 (=, 1H); MS ({(ES): 334.1
20 (M"+1), 230.0.

dl-1-(l-phenylethyl}-2-cyclopentylcarbonylamino-2-cyano-4,5-
dimerhylpyrrole. "H NMR (200 Muz, CDCY,) & 1.B2 {4, T = 7.4 Hz,
3Hy, 1,88 (s, 3H), 2.05 {s, 3H), 1.632-1.85 {m, BH), 2.63 {m,
1H), §.43 (g, & = 7.4 Hz, 1H), &.52 (s, 1H), 7.05-7.20 {(m,
5HY; M5 {ES}: 336.3 (M +1).

25

dl-1-{l-phenylethyl)-2-{2-thienyl)carbonylamino-3-cyano-4, 5-
dimethylpyrrole, ‘H MR (200 MHz, CDCl,) & 1.82 (d, J = 6.8 Hz,

30 3H}, 1.9%6 (s, 3H), 2.0% (s, 3H}, 5.49% (g, J= 6.8 Hz, 1H),
7.05-7.55 (m, B8H); M8 (ES): 350.1 {M'+1}, 246.0.

dlwl-{1-phenylezhy1}-2*{3~thieny1}carbonylaminO*aﬂcyanaﬁé.5~
dimechylpyrrole.
35 'H NMR (200 MHz, CDC1l,) & 1.83 (d, J = 7.0 Hz, 3H}), 1.59 (s,
' 3H), 2.12 (s, 3H), 5.49 (g, J = 7.0 Hz, 1H), €.%0 {m, iH),
7,18~7.36 (m, €H}, 7.79 {m, 3H); MS {ES):. 350.2 (M+1), 248.1.

97




resul tant pyrimdine-acetal was deprotected without Et O - 1 J It N 2005
WO 02/ 057267 PCT/U SO] /45280 92 purification with aqueous 1 N H@l?aﬂﬁ@g@gg
resul tant al dehvde cyclized to the pyrrolo-pyrimdine (20), which was
isolated by filtration. Reaction of (20) w th phosphorous oxychloride at
reflux afforded the corresponding 4-chloro derivative $ (21). Coupling of
the chloro derivative wth :sans-4- am nocycl ohexanol in DMSO at 135C gave

conpound (18) from compound, (21). Schenes |1-VI || demonstrate that it is
possi bl e %')}‘iéaf%gg‘t"ﬁ%‘gg}e’fﬁg iﬁq‘fﬁfa“%‘%‘é’%i FPoR°8r-TRPH‘enByf FOYRBGT i

di ne ring;tghagﬁgahymggg§glgt different starting reagents and slight

modi fi cations of{%he above refétlon schenes,_various functional groups can

be introdeP B (ERB ¥E2Z on@PBigod 1-dFs (GnF 6t fulta Far) 3Ed @-1%6. Fable 2
i || ustrat aH)soe oaxampn! el ,1% .20 263,307 Tabt ea 2uzSehagt ed higsty @k 5m and
6-sybstitgk§g ngqggkgpggﬁp&dkﬁggi)fﬁfggjlng Reagent RcRr, aH HSubstituted Ar

dl-1-{1-phenylethyl)-2- (3-£fluorophenyl)carbonylaming-3-cyano-

4,5~dimethylipyrreole.
‘H NMR (200 MHz, CDCl;) 5 1.83 (d, J = 7.4 Hz 3H!, 1.97 (s,
10 3H), 2.10(s, 3H), 5.50 {q, J = 7.4 Hz, 1H), 7.05-7.38 {(m, 7

HY, 7.€7-7.74 (m, 2H); MS (ES): 362.2 (M+1l), 258.1.

dl*l*(1-phenylethyl}-2—{E-fluwrcphenyl}carbonylamina»3—cyanc~
4,5-dimethylpyrrole. ‘H NMR (200 MHz, CDCl,) & 1.85 (d, J =
7.2 Hz, 3H}, 1.9%94 (s, 3H), 2.11 (s, 3H}, 5.50 (g, J = 7.2 hz,
1), 7.12-7.35 {m, 6H), 7.53 {m, 1H), 7.77 {m, 1H), 8.13 {m,
1H}; M8 (ES): 362.2(M+1), 258.0.

15

di-1-(l-phenylethyl)-2-isopropylcarbonylamino-3-cyano—4, 5-

20 dimethylpyrrole.'H NMR (200 MHz, CDCl;) & 1.19 (d, J = 7.0
Hz, 6H), 1.821{d, J = 7.2 Hz, 3H), 1.88 (s, 3H), 2.06 (s, 3H),
2.46 (m, 1H), 5.39% (m, J = 7.2 Hz, 1H), 6.64 (s, 1H}, 7.11~
7.36 {m, SH}; MS (ES}: 310.2 (M+l1), 206.1

25 In the case of acylation of dl-1-{(i-phenylechyl)-2-amitio-3-
cyanc-4-methylpyrrole, monoacylated dl1-1-{l-phenylethyl)-2-

benzoylamino-3-cyano-4-dimethylpyrrole and diacylated pyrrole
dl-1-(l-phenylethyl}-2-dibenzoylamino-3-cyano-4-methylpyrrole

were obtained. Monovacylated pyrrole: W MR (200 MHz, CDCls)
5_7.69 (&, 2H, J = 7.8 Hz, Ar-H), 7.58-7.12 (m, 8H, Ar-H),

.18 (s, 1H, pyrrole-H), 5.52 (g, iH, J = 7.2 Hz, Cg-CH;3)
'2.05 (s, 3H, pyrrole-CHi), 1.85 (d, 3H, J = 7.2 Hz, CH-CHj);

MS (ES): 330.2 (M'+1); Diacylated pyrrole: *H NMR (200 MHz,
CDC3.3} 5_'?.85 Cd: ZHf J = ‘7.7 HZ. AZ.“*H) ? ?.74 {d, ZH; J - 7-8

Hz, Ar-H}, 7.82-7.20 (m, 9H, Ar-H}), 7.04 {m, 2H, Ar-H), €.21
(s, 1H, pyrrole-H), 5.52 {q, 1H, J = 7.2 Hz, CH-CH3), 1.77 (4,
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OHCH2C(O) OCH3 o C(0) 0 0 C(ONHCH3CH3 0 G g 1 JUN 2005 MO;j 4.\ .
02/ 057267 PCT/ US01/ 1526 93 A skilled artisan wi | @know t hat net abof s rR08s
the conp¥h¥37Hi’scl osed herein in a subject produces ceM@IYP'biroi®dgically
active nmetabolites which can serve a8’ drugs. 5 The invention is further

illustrated by the follow ng exanples which in no way shoul d be construed
as being further limting. The contents of all references, pending patent

applicatio and_p b%i hed_ paten pljcations, cite E%%§u9 ut this
appl i cati OHI?‘ i ﬁcrqu gﬁfhogg {:%]te‘r gﬁtjlejﬂ ?71’ 197 t WY TaTkYy T ot gpe%ti"oﬁ', fare
hereby incggporatge,.py reference. |t should be understood that the nodels
used throughout the exanples are accepted nodels and that the
demonstration of efficacy in these nodels is predictive of efficacy in
humans. 15p2@pRrftich AM 2005 WO 02/ 057267 PCT/ US01/4K80 94 rxeyrn | if
icati= ' ' -
: 5 To a solution of dl-1-(l-phenylethyl}-2-phenylcarboxyamido-3-
cyano-4,5-dimethylpyrrele (1.0 g, 2.9%92 mmel) in methanol
(10.0 mL) was added concentrated sulfuriec acid (1.0 mlL) at
0°C. The resulted mixture was refluxed for 15 hr and cocled
down to room temperature. The precipitate was filtered to

10 give 0.48 g (48%) of dI-5,6-dimethyl-2-phenyl-7H-7-(1-
phenylethyl)pyrrolo(2,3d]pyrimidin-4 (3H)-one. ‘H NMR (200 MHz.

CDCl,) &_2.02 (d, J = 7.4 Hz, 3H), 2.04 (s, 3H), 2.41 (s, 3H),
€.25 (g, J = 7.4 Hz, 1EH), 7.22-7.50 {m, 9H), B.07-8.12 (44,
J = 3.4 Hz, 6.8 Hz, 2H), 10.51 (s, 1H); MS (ES): 344.2 (M+1).

15 The fcllowing compounds were obtained in a similar manner as
that of Preparation 7:

dl-5,6-dimethyl-2-(3-pyridyl)-7H-7-(l-phenylethyl)
pyrrolo(2,3dlpyrimidin-4 (3H) -one. °‘H NMR (200 MHz, CDCl,)

20 5.2.03 (d, J = 7.2 Hz, 3H), 2.08 (s, 3H), 2.42 (s, 3H), 6.24

(g, J = 7.2 Hz, 1H), 7.09-7.42 (m, S5H), B8.48 (m, 2H), B.70
{m, 3H):; MS (ES): 345.1 (M +1l).

dl-5,6-dimethyl-2-(2-furyl)-7H-7-{(1-phenylethyl)
25 pyrrolo(2,3d)pyrimidin-4 (3H)-one. ‘H NMR {200 MHz, CDCl,) &

1.98 (d, J = 7.8 Kz, 3H), 1.99 (s, 3H), 2.37 (s, 3H), 6.12
{q, J = 7.8 Hz, 1H), 6.48 (dd, J=1.8 Hz, 3.6 Hz, 1H), 7.17-
7.55 (m, 7H), 9.6 (s, 1H); MS (ES): 334.2 (M+1).

30 dl-5,6-dimethyl-2-(3-furyl)-7H-7-{1-phenylethyl)pyrrolo
[2,3d)pyrimidin-4 (3H) -one. ‘H NMR (200 MHz, CDCl,) & 1.99 (d,

J = 7 Hz, 3H), 2.02 (s, 3K}, 2.42 (s, 3H), 6.24 {(q, J = 7 Hz,
1H), 7.09 (s, 1H), 7.18-7.32 (m, S5H), 7.48 (s, 1H), 8.51 (s,
1H); MS (ES): 334.2 (M +1).

35
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Preparation 1: A nodification of the al kylation nethod off Seel a and Lapke

was used. To an i ce-coo WC) soluzicn cf e~hv' ~ ancacetate (-6-58::g, 5
58.1 nmo P%?—( (20 was slowy added a sol ullon 5'12 W?qg
58.1 Mo 002A0f‘ 10 min, chloroacejgne (5 nL; 62.8 nmol) was sl owly
added. After t he sol vent was renoved. The brown oil was diluted the

Et OAc (100 nl) and washed with H20 (100 nL) - The organic 10 fraction was
dried, filtered, and concentrated to a brown oil 0.79 g; 79;;) The oil (3)

Sch I t Ih hy t: d /1 d
(Schere 1) SERAILE et T | Y 580 R MR e 5 amsn (S
= g izl-%ddoqlfﬁs Jf3d_91J(£|d',7 J;I-th 3:-17 23. EoO(LﬂZ 3@%") 23 82 QS 3l5 3"' @CH?’)

x OH2 2 (dd,
0 Hz, | x CHp)EE @“4481(‘% %rﬁ"cm) iﬁbs ?tlg §ar. «1 Bz /- ésf"ér é#@) 7| seela
F.. Li apke U3cChen Br, 9977, (sL1OuH)14645 14689.: 3 Preparation 21 The
procedure. of Seel.a and LQpke was used.1 Thus, pr()t ection of the ketone (3)
(Schene I%/ 5.0 g, 32.2 nmol) with ethylene glycol (4 nL, 64.4 mol) in
t he presenceibeTSSGﬁémhg)l af flerdebief)y b3 -and olrl- (Sehpenen ¥ Veth2lg,

81.0) after flash 2 omat ogr aph 802 3/7 Et CAc/ He Rf 0.35 Still
contél ns - éﬁql:?ﬁer;cg "ig—'} $ y I M2E - CBCHR 6f 34‘3(‘52 MHzq, ~—§’)~13 I
Hz, CCHZ H, =2 2 7 C&?B . 3 6 2 d
1H, J = )7 ?2 % (GS J4 & 2XH§C€§§ 8G|Z|d?5|6 ?H 93}" fé'ilo 7)31 Hz

2.32 (dd, 1r-'| -J = 3_5H6 FHY. HZ 1P x‘dcéfrlz)j = 30 8, 35 § sHZ3HIHCH3Y - 2517262(t
J = '7 -0 Ham,esteyr - CHYa M (ES)= 209.8z (M} ) 801 (@, J = 2.8 Hz, 1H)

11.25 (s, 1H); MS (ES): 350.2 (M+1).

dl-5,6-dimethyl-2-(3-thienyl)-7K-7-(1-phenylethyl)
pyrrole{2,3d)lpyrimidin-4 (3H)-one. ‘H NMR {200 MHz, CDCl,) B

15 2.00 (8, J = 7.4 Hz, 3H}, 2.05 (s, 3H), 2.43 (s, 3H}, 6.241{q,
J = 7.4 Hz, 1H), 7.24-7.33 {(m, 5H), 7.33-7.39 (m, 1H), 7.85
~{m, 1H), 8.47 (m, 1H), 12.01 (s, 1H); MS (ES): 350.2 (M'+1).

di-s,s-dimethyl—z-{4-fluoropheny1)—7H—7-(l—phenylethyl)
20 pyrrolol2,3dlpyrimidin-4(3H4)-one. ‘B NMR (200 MHz, CDCl,) &

2.01 (d, J = 6.8 Hz, 3H), 2.05 (s, 3H), 2.42 (s, 3H), 6.26
{g, J = 6.8 Hz, 1H), 7.12-7.36 (m, 7H), 8.23-8.30 (m, 2H),
11.82 (s, 1H); MS (ES): 362.3 (M+1).

25 dl1-5,6-dimethyl-2-(3-fluorophenyl)-7H-7-(1-phenylethyl)
pyrreclo(2,3d]pyrimidin-4 (3H) -one. ‘H NMR (200 MHz, CDCl,) &
2.02 (d, 3 = 7.4 Hz, 3H), 2.06 (s, 3H), 2.44 (s, 3H), 6.29
{q, J = 7.4 Hz, 1H), 7.13-7.51(m, 7H), B.00-8.04 {m, 2H),

11.72 (s, 1H); MS (ES): 362.2 (M+1).
30

dl-StG-dime:hyl-Z-(2-f1uoropheny1)—7H-7-(1—phenylethyl)
pyrrolo{2,3d]pyrimidin-4(3H)-cne. ‘H NMR (200 MHz, CDCl,) &

2.00(d, J = 7.2 Hz, 3H), 2.05 (s, 3H), 2.38 (é, 3H), 6.24 (q,
J = 7.2 Hz, 1H), 7.18 - 7.45 {m, B H), B8.21 {m, 1H), 9.54 (s,
35 1H); MS (ES): 362.2 (M +1).




:Seela, F. ; Lapke, U Chem Ber. 1977, 110, 1462-1469. WD 02/0-7267 95 1
JUN 2005 PCT/ USOL/ 45280 Preparation 3: A solution of acetal (4) f?[(merxgﬂéjv
1 g, 5.02 mctl;, 5 benzam dine (786 ng, 5.02 mmtl), and DBU (1.5 , 4
mrcl ™ in dry DMF (15 nL) was heated to 85C for 15 h. The m xture was
diluted with CHC13 (30 M.) and washed with 0.5 N Naar (10 M) and H20O (20
m.) _ The organic fraction was dried filtered and concentrated to a brown
oil. Flash chromatography (SiQ,/; 179 Et OAc/ CH2C12, Rf 0.35) was attenpted,
but mat er iddl- 5c§y%%aﬁFg éd%ﬁ%%?ﬁ»eﬁvénﬁﬁfﬁnﬁ%TPﬁeayésrhM%;wmshed~mnth 10

McOH. Fra cont ai duct (5) (Schene 1V) were concentrated
and used @%ﬂ%@i?ﬁﬁ?‘%ﬁg? 8 }}FI ca ion (783 my, 54.3%: 1H NVR (200 Mz,

CDC13) 5 SHZﬁMﬁnkzabimﬂ% HDCY,)4% l(mm QHH & =Hg. 85524 €RY, Sz ZH {NHZ)

ﬁ/sg?E(S)S: 15 %’83’.? aﬂ#ﬁ’) O%rde’pgﬂsgf? égo%pg%ngﬂ%%) (%ghi‘ﬁﬁ w?r) : A.

solution éf 13ackt.al 11@}19) 7(4743.34 200.6 Bﬁml )10 . bénZan neéllhydM®chEBK i de
(3.22 g, g 6,mpt)y; and DBU (6.15 nl, 41.2 nmol) in dry DVF 20 (20 nli) was
heated to gC for flfteen hours. The m xture was diluted with 100nL of
CHC1,, and washed with HO (2 x 50 nL). The organic fraction was dried,
fiItered,p@agaeeasaﬂtsated to a dark brown oil. The dark brown oil was

stirred in INHCL (100 nL) for 2 hours at roomtenperature. The resulting
A solution of dl-1-(1-phenylethyl)-2-benzoylamino-3-cyano-4-

10 methylpyrrole (785 mg, 2.38 mmol) with concentrated H,S0,
{1 mL} in DMF (13 mL) was stirred at 130°C for 48 h. The
black solution was diluted with CHCl; (100 mL) and washed with
1 N NaOH (30 mlL}, and brine (30 mL). The organic £raction
was dried, filtered, concentrated, and purified by flash

Ls chromatography (SiOp; B8/2 EtOAc/Hex, Ry 0.35) to a brown solid
{184 mg, 24%) as dl-5-methyl-2-phenyl-7TH-7~{1~
phenylethyl)pyrrolof2,3d]l pyrimidin~4 {3H) -one. 1y e {200 MHz,
CDCly) &_8.18 (m, 2H, Ar-H), 7.62-7.44 {m, 34, Ar-H), 7.40-

7.18 {(m, BH, Ar-H}, 6.48 (s, 1H, pyrrole-H), 6.28 {g, 1H, J
7.2 Hz, CHE-CH3), 2.18 (s, 3H, pyrrole-CHj), 2.07 (4, 3H, J
7.2 Hz, CH-CH3); MS (ES): 330.2 {(M" + 1),

H

20

Preparation 9:
A  mixture of dl-1-{l-phenylethyl}-2-amino-3-cyano-4,5-
25 dimethylpyrrole (9.60 g, 40.0 mmol! and of formic acid {(50.0
ml, 98%) was refluxed for § hr. After cooling down to room
temperature and scratching the sides of flésk. copious
precipitate was formed and filtered. The material was washed
with water until washings showed neutral pH to give dI-5,6-
30 dimethyl-7H-7~ (1-phenylethyl)pyrrolo{2, 3d]lpyrimidin-4 (3H) -
one. ‘H NMR (200 MHz, CDCl,) & 1.96 (d, J = 7.4 hz, 3H), 2.00
{s, 3H), 2.38 (s, 3H), 6.21 (g, J = 7.4 Hz, 1H), 7.11-7.3%
{m, SH), 7.81 (s, 1H), 11.71 (=, 1H}; MS {ES): 268.2 {M+1).

35
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25 slurry was filtered yielding the HCl salt of (20) as a tan

g, 70.6%:

7.45 (m _3H, Ar- 7.0 s, 1H, pyrrole- H; MS(E
Preparatvg%oﬁm7%”solutlon of acetal g ) (700 ng, nlL) was

at RT. fi
(498 ny,
(m 3H, Ar
1 N HCL (4
as 78.0%
PCT/DSOl/4
cyclizatio

solid (3.60

"H NI\/R (200 , DVBO-d6) 11.92 (S 1H), ! 05 (m 2H, %A[mgi)&ﬁps

212, 4y (Mt

Irre

ltered yielding the HC1 salt 35 2-phenyl -6-nmethyl-7H tan sol

i d

78 (s, 1H), 8.05 (m 1H, pyrrole-H), 2.25 a 11 2H AX-H), 7.45

-H), 6.17 (s, (s, 3H, CH3); M5 (ES): 226.1 (M +1). 2.44 nmol

% The resultqﬁétslurry was of pyrrolo[2,3d)pyrimdin-4 (3H)
DVBO-d6) 5 1 JUN 2005 WO 02/ 057267

5] P LAt f~ catl en et_al._-.

5?1805 £6 aRreRANA ?fbﬁ_’en 1 7B al %@6& pPrrsis

n net hod was Used. n ice-coo solutlon 0

) in
-one

br om de

(9), 5 (Sciremlyy2miEie,- 41(@&') Frﬁnle (9080 QUIre) 91 AnmcSlOP WYy |suaiceefiels (60 nl) -

was sl owy

5

10

15

20

30

35

added a sol ution of o- nehﬁXIbenzylan1ne _
pelyphospheric acid (30 The mixture was heated at 100°C

for 4 hr. The hot suspension was poured ontc ice water,
stirred vigorously to disperse suspension, and basified tc pH
6 with solid KOH. The resulting solid was filtered and
collecred to give 0.49 g (69%) of 5,6-dimethyl-2-phenyl-
pyrrolo(2,3d)pyrimidin-4 (3H)-one. °‘H NMR (200 MHz, DMSO-d.)
5 _2.17 (s, 3H), 2.22 (s, 3H), 7.45 (br, 3H), 8.07 (br, 2H,)},
11.49 (s, 1H), 11.82 (s, 1H); MS (ES}): 344.2 (M +1).

The fcllowing compounds were obtained in a similar manner as
that of Preparation 10:

S-methyl-2-phenyl-7H-pyrrolo(2,3d)pyrimidin-4 (3H) -cne. MS
(ES): 226.0 (M +1).

'S;S-dimethyl-z-{B—pyridyl)-7H-pyrrolo[2,Bd}pyrimidin—4(BH)-
cne. MS (ES): 241.1 (M'+1).

5,6-dimethyl-2- (2-furyl) -7H-pyrroleo[2,3d)pyrimidin-4 (3H) -one.
‘H NMR (200 MHz, DMSO-d,) & 2.13 (s, 3H), 2.18 (s, 3H), 6.39
(dd, J = 1.8, 3.6 Bz, 1H), 6.65 (dd, J = 1.8 Ez, 3.6 Hz, 1H),

7.85 (dd, J = 1.8, 3.6 Hz, 1H,), 11.45 (s, 1H), 11.60 (s,
1E}; MS (ES): . 230.1 (M+1}),.

§5,6-dimethyl-2- (3-furyl) -7H-pyrrolo(2,3d)pyrimidin-4 (3H) -one.

‘H NMR (200 MHz, DMSO-d,) & 2.14 (s, 3H), 2.19 (s, 3H), 6.66
(s, 1H), 7.78 (s, 1H), 8.35 (s, 1H), 11.3 (s, 1H), 11.4 (s,
1H); MS (ES): 230.1 (M +1).

5,6-dimethyl-z-cyclopentyl-7H-pyrrolo[2,3d}pyrimidih-4(BH)-
one. ‘H NMR (200 MHz, DMSO-d¢) & 1.57-1.91 (m, 8 H), 2.12 (s,

3H), 2.16 (s, 3H), 2.59 (m, 1H), 11.24 (s, 1H), 11.38 (s,
1H); MS (ES): 232.2. (M+1).



(12.5 nL, 97.3 mol ). The bl ack solution was allowed to warm to RT and
stir for 15 h. The m Xt was diluted with Et OAc ’00 mL.) and%smgq yakh
0.5 N NaQH, gg The Organic 10 fraction was dri flgéﬁﬁggm,ﬁﬁ
concentrated to a bI ack tar (19.2 g79394% . The residue was partially
purified by flash chromatography (Sl 02 4/ 96 MeOH CH2Cl12, Rf 0.35) to a
black solid (6.38 g, 31% as the conpound di-1-(1- phenylethyl) 2-

am no- 3-cyano- 4- net hyl pyrrole: M5 (ES): 226.1 (M+1). 15 Chen Y L
Mansbach, Sai r. ; ks - & L. L.
Dunai ski s, g A® d. ?‘wng{r}glmz, 3 Ml’f ,egf%gl Isqagclfbh}tfm @ét%@d]sé "’d' ‘A 'Schul Z,

D. W J. I\/Bd.e ChRNNMR199270 MBz, 10M901d54.5 20. By efmr ai® on ﬁ Q’o @ STE UL i on

of d1|-(1 n t hyl ) m y 4, thylp 62.5
ol ) and py?‘?d%ﬁg ?0 Ogn€ é]% j'lzghlalgﬁdne—lfﬁane@(%g ?l‘“rt; g%ﬂdeg b%nzoyl
chloride (9437Jg3 - 066127 ricﬁd)l ) 1ét 50" Cs. ARHer MSi fESng 31460@ f(b‘lr-:L) hr, hexane

25 (10.G nmL) was added to help precipitation of product. Solvent vvas
renmoved in vacuo and the solid was recrg/stal Ilzed fromEEOHHO to g| ve

13.9 g (65% cofigeshyirashiemptdieipy) 1? pyrrele{2,3d]pyrimidin-4 (34)
e, oo, PP 78 TR Sy (R PR g T SR s

(q, J = B (m1HIH) 7. 1475 . (3H! 934)43 7m68 1K) 7210dd? Js= 1H4 I—&T 699 Hz

, 2H), 10 zg (sn)1HMg (MB)(EShg . 344m4{M +1) Liebigs Ann. Chem 1986,
1485-15Q5. 1°JUN 2005 5 The fol I ow ng conpounds were obtained in a simla

Prepard ion 6A
5,6-dimethyl-2- (4-fluorcphenyl)-7H-pyrrole(2,3d]lpyrimidin-

4 (3H)-one. 'H NMR (200 MHz, DMSO-d,) & 2.17 (s, 3H), 2.21 (s,

3H), 7.31 {(m, 2H), 8.12 (m, 2H), 11.47 (s, 1H}; MS (ES):
258.2 (M'+1).

15
5,6-dimethyl-2-(3-flucrophenyl)-7H-pyrrolo[2,3d]pyrimidin-
4 (3H) -cne. ‘H NMR (200 MHz, DMSO-d,) & 2.18 (s, 3H), 2.21 (s,
3H), 7.33 (m, 1H), 7.52 {(m, 1H), 7.85-7.95 (m, 2H), 11.56 (s,
1H), 11.80 (s, 1H); MS (ES): 258.1 (M+1).

20
5,6-dimethyl-2- (2-fluorophenyl) -7H-pyrrolo(2,3d)pyrimidin-
4 (3H)-one. 'B NMR (200 MHz, DMSO-d,) & 2.18 {s, 3H), 2.22 (s,
3H), 7.27-7.37 {(m, 2H), 7.53 (m 1H), 7.68 {(m, 1H), 11.54 (s,
1H), 11.78 (s, 1H); MS (ES): 25B.1 (M+1l).

25
5,6-dimechyl-2-isopropyl-7H-pyrrolo[2,3d)pyrimidin-4 (3H) -one.
'H NMR -(200 MHz, DMSO-d¢) & 1.17 (d, J= 6.6 Hz, 6H), 2.11 (s,
3H), 2.15 (s, 3H), 2.8l (m, 1H), 11.20 (s, 1H), 11.39 (s,
1H); MS (ES): 206.1 (M'+1}.

30

5,6-dimethyl-7H-pyrrolo[2,3d]lpyrimidin-4 (3H) -one. ‘'H  NMR

(200 MHz, DMSO-d,) & 2.13 (s, 3H), 2.17 (s, 3H), 7.65 (s, 1H);
MS (ES)}: 164.0 (M +1). '

35 Preparation 1ll:

A sclution of 5,6-dimethyl-2-phenyl-7H-pyrrolo(2, 3d)



-1-(1-pheny|ethy2)-2-(3-pyridyl)carbonylanino-3-c an. o-4. 5-
di met hyl pyrrole."H NVR 00 WMHz, CDCl)) 61.63 (d, éz 6.8 Hz, ngog%g;smgm
(m

,212(s 5.50 ( 3 =6.8Hz, 1:() .. 101 202 5
"{%{w%ﬁf 8.75 (m 3H); MB (FS): 345.2 (M+ rcrdsnist
1 (1 phenyl et hyl ) -2-(2-furyl)carbonyl am no- 3-cyano 4 s-.
d.rrethyl pyrrole.."H NWR (200 MHz, CDCl3) 6 1 84 (d, J =7.4 H, 3fi), 1.92
is, 3H), 209is 3H), 549(q,Ja74Hz : 654(dd 3 = 1.8 Hz,
6

3 Hz, 12 1. 47 ES 334 W 230.

-1-( pheﬁ Fétnﬁ)ﬂ:)n 3:? |EQEI’)NE} nyl) Sami n ( %134 5-1 dlﬁEPﬁ§FB§Frol e.
H NVR (2004 1hlg3qd9 62k 80 g} Jwas’ fg‘ﬁﬂedl ‘839'(% 3'|il) a%cOS Gsr (s,
1H), 7.12-7.40 (m 6H),_ (M+1), 5.48 (q, , i's M (ES);
334 1 d1-1- (Cfnﬁwaétw552Vé§épo§9nt%ﬂm%§ony|hﬁﬁﬁ- 3we§ar€-d@esi to che

3 2,05 (S5 TEnEEe Thoun ey hd e Belyt gt 5100 42p,
1H) . 6.52 iE¢ltpHpd apdosollegted) LOMBIVES): 9038, sswp +q; 4 c‘ﬂo*'o-“ 6-

Z15(1-ph 2, |
et byl pyrrof ST ER KRS Eﬁgnmeﬂ%%%% e A T

is, 3H) , 2DBSO-s) 3M) 2,.35. 40s (q3H)> €.83Hz(s 1f}H), 7.46-7.4% (m, 3H),
8.3C0-8.35 (m, 2H), 12.20 (s, 1H); MS (ES): 258.1 (M +1).
The following compounds were cbtained in a similar manner as
10 that of Preparation 11:

4-chloro-5-methyl-2-phenyl-7H-pyrrolio(2,3d)pyrimidine. MS
(ES): 244.0 (M+1).

15 4-chloro-é-methyl-2-phenyl-7H-pyrrolo[2,3d)lpyrimidine. MS
{ES)y: 244.0 (M+1).

‘4-chloro-2-phenyl-7H-pyrrolo(2,3d]pyrimidine. 'H NMR (200 MHz,

DMSO-dé) 8.35 (2, 2H), 7.63 {(br s, 1H), 7.45 (m, 3H), 6.47
20 {(br s, 1H); MS (ES): 230.0 (M'+1).

"4-chlore-5,6-dimethyl-2-(3-pyridyl)-7H-pyrrolol(2,34d]
pyrimidine. MS (ES): 259.0 (M+1).

25 4-chloro-5,6-dimethyl-2-(2-furyl)-7K-pyrrolo(2, 3d} pyrimidine.

'H NMR (200 MHz, DMSO-d,) & 2.35 (s, 3H), 2.35 (s, 3H), 6.68
{dd, J ='1.8, 3.6 Hz, 1H), 7.34 (44, J = 1.8 Hz; 3.6 Hz, 1H},
7.89 (dd, J = 1.8, 3.6 Hz, 1H); MS (ES): 248.0 (M +1).

30 4-chlore-5,6-dimethyl-2- (3-furyl)-7H-pyrrolo{2,3dlpyrimidine.

'H NMR (200 MHz, DMSO-d:) & 2.31 (s, 3H), 2.31 (s, 3H), 6.62
(s, 1H), 7.78 (s, 1H), 8.18 (s, 1H), 12.02 (s, 1H); MS (ES):
248.1 (M +1). '

35 4-chloro-5,6-dimethyl-2-cyclopentyl-7H-pyrrolo{2,3d]
pyrimidine. ‘H NMR (200 MHz, DMSO-d,) 6 1.61- 1.96 (m, BH),



7.05-7.55 (m SH); M5 (ES): 350.1 (M +1), 246.0. ?édl-l-(l-phenyl et hyl ) - 2-

(3-thienyl) car bonyl ani@e- 3- cyano- 4, 5- di net hyl py le. "H NWR ("ZObJWllz,;fggg
CDC13) GW%“E@ 4% .0 Hz, 3H), 1.99 is, 3H), 2.12 i 9crakd2sé9 (g, J
= 7.0 Hz 90( 1H), 7.18-7436 (m 6H), 7.79 (m 1H); MS (ES):

350,.2 (M+1), 246.1. 97
- 1- (1-p' "' nenyl ethyl)-2-(4-fluorophenyl)carbonyl am no- 3-cya: c-
4,5-di net hyl pyrrole. 1H NVR (200 MHz, CDC13) 6 1.83 (d, J = 7.4 Hz, 3H),

1.96 (s, 5 10 k5 @9, 25;) 3H.22. 08, (s) 3H,25. 54, () ) 51754 Mg, 1,
7.16-7,55 (m_9H); E@? 62.2 (M+i), 258.1.

dl -1-(1- phen(y‘:lsét hyq':)ozl( F'El rophenyl ) car bonyl am no- 3-cyano- 4,

5-di net hyl pyrrale. :H NWR (200 MHz, CDC13) S 1.83 (d J =7.4 Hz 3H), 1.97

(s, 3H), 2.10(s, 3 . = 7.4 -7. 38 7
(7.867' 7.H)74 (- éﬁi} %% J%%q%t%y(lMal)(ngs%l_%h 55 438 4d00 81 Py
di - (1- phenyhotiidde?. e;z ook U Laahany | s drevang: 2 a3

(s,
4, 5- di net h | NMVR (200 oDC13 85 (d 3
1.94 I(ge at %y %%(‘s ) 7 (5 %012/5‘2 34 7H)E h}H 1F+§337 (3.7, 354(%"{H)H)

6
7.53 (m 1H)1,H)7 77 8m(dlHp, =8313 gm mH) w’BléE&, 362200 i) :25840;
dl -1-(1- pherml gipyl) 2-1sopropyl car bonyl am no- 3- cyano-4, 5-

10 4-chloro-5,6-dimethyl-2-{3-thienyl)-7H-pyrrolo(2,3d}
pyrimidine. ‘H NMR (200 MHz, DMSO-d,) & 2.32 (s, 3H), 2.32

(s, 3H}, 7.62 (dd, J = 3.0, 5.2 Hz, 1H), 7.7%5 (d, J = 5.2 Hz,
1H), 8.20 (4, J = 3.0 Hz, 1H); MS (ES): 264.0 (M+1).

15 4-chloro-5,6-dimethyl-2-(4-flucrophenyl) -7H-pyrrolo (2, 3d)

pyrimidine. 'H NMR (200 MHz, DMSO-d,) & 2.33(s, 3H), 2.33 (s,
3H), 7.30 (m, 2H), 8.34 {m, 2H), 12.11 (s, 1H); MS (ES):
276.1. (M+1).

20 4-chlcro-5,6-dimethyl-2-(3-fluorophenyl)-7H-pyrrolo{2, 3d)

pyrimidine. °‘H NMR (200 MHz, DMSO-d,) & 2.31(s, 3H), 2.33 (s,
3H), 7.29(m, 1H}, 7.52 (m, 1H), 7.96 (m, 1H), 8.14(m, 1H),
11.57 (s, 1H); MS (ES): 276.1 (M +1).

25 4-chloro-5,6-dimethyl-2-(2-flucrophenyl) -7H-pyrrolol2, 3d)

"pyrimidine. °‘H NMR (200 MHz, DMSO-4,) ® 2.34 (s, 3H), 2.34
{s, 3H), 7.33 (m, 2H), 7.44 {(m, 1H), 7.99 (m, 1H), 12.23 (s,
1H); MS (ES): 276.1 (M +1}. '

30 4-chloro-5,6-dimethyl-2-isopropyl-7H-pyrrolo(2, 3d]lpyrimidine.
'H NMR (200 MHz, DMSO-d,) & 1.24 (d, J = 6.6 Hz, 6H), 2.28 (s,

3H), 2.28 (s, 3H), 3.08 (g, J = 6.6 Hz, 1H), 11.9% (s, 1H)};
MS (ES): 224.0 (M+1).

35 4-chloro-5,6-dimethyl-7H-pyrrolo(2, 3d] pyrimidine. ‘H NMR

(200 MHz, DMSQO-d,) & 2.31 (s, 3H), 2.32 (s, 3H), 8.40 (s, 1H);
MS (ES}: 1B2.0 (M +1). '



di net hyl pyrrole."H NVR (200 MHz, CDC13) 5 1.19 (d, J = 7.0 Hz, 6H),
1.82(d, J =7.2 Hz, 3H ,@. 88 (s, 3H), 2.06 (s, 3H 2.46 (m 1H- 155189 2005

(m J =13 , 6.64 (s, iH), 7.11- 7.36 (m SH); I\/ISp(aﬁ@)sg”&mz
(M +1), %@g%‘@qnw t he case of acyl atjpon of dl -1-(1-phenyl et hyl)-2-am no- 3-
cyano- 4- net hyl pyrrol e, nonoacyl ated dl - 1- (1- phenyl et hyl ) - 2-
benzoyl am no- 3- cyano- 4-di net hyl pyrrol e and di acyl ated pyrrole
-1- (1- phenyl et hyI ) - 2 di benzoyl . am no- 3- cyano- 4- et hyl pyrrole were

dl
obt ai ned. ngac te rQI v g)&} Ba b B d_, ,2H, J =
7.8 Hz Ar’\c/ﬁ)% f*@%’ fg q mgﬁh Ar-ﬁ?hgggglgﬁz P?)gmfro'h-:} :(\ 52 (q,
iH J=7. 2[2Héd]9 dlné 05 (s, 3H, pyrrole- CH3) 1. 85 (d, 3H J— 7.2
Hz, CH-CHS) M5 (ES): 330.2 (M +l); Diacylated pyrrole: 1H NVR (200 Mz,
CDC13) 8 7.85 (d, 2H, J = 7.7 Hz, Ar - H), 7.74 (d, 2H J = 7.8 Hz, Ar-H),
7.52-7,20 @mepaliatﬁroﬂ-l)n? 04 (rn 2H, Ar-H), 6.21 (s, 1H, pyrrole-H, 5.52
(q, 1H J =7.2 Hz CH3), 77 (d, 98 WD 02/ 057267 99 PCT/ U SO] / 45280
LI 3H, P=Tp EkﬁoiéﬂleﬁSFf 1d174 (%dlmlwrroaaéwcn@ A8 ESD: 0 1ERl)
(M +1) . r 0 t. Te-a |

-1- (I -ph%ﬁ%ﬁ %5%5{?82%%%%?0& ggxegmgs - @%&%14 5- ddloxﬁ prrrol e (1.0
g, 2.92 moll) amdnpiatarol ( 10(01@ Myaﬁagﬂdééedllcdﬁé‘éntiriétaé‘@O@él*fEur(|40 B&ci d

1.0 nL Th ted t d f 15 h d | ed
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stirred for 14 hr. Dioxane was removed 1n vacuo. The

10 precipitate was filtered off and the filtrate was

concentrated in vacuo to dryness. The residue was triturated

with EtOAc and then filtered. The filtrate was concentrated

in vacuo to dryness to give a mixture of dIl-l-amino-2-(1,1-
dimethylethoxy)carbonylamino-propane and dl-2-amino-1-(1,1-

15 dimethylethoxy)carbonylamino-propane which were not separable
by normal chromatography method. The mixture was used for the
reaction in Example 8.

Preparation 13:

20 To scluticn of Fmoc-B-Ala-OH (1.0 g, 3.212 mmel) and oxalyl
chloride (0.428 g, 0.2% mlL, 3.373 mmol) in dichloromethane
{(20.0 mL) was added a few drops of N,N-dimethylformamide at
0°C. The mixture was stirred at room temperature for 1 hr
followed by addition of cyclopropylmethylamine (0.229 g, 0.28

25 mL, 3.212 mmel) and triethylamine (0.65 g, 0.%0 mL, 6.424
mmol) . After 10 min, the mixture was treated with 1 M
hydrochleride (10.0 mbL) and the aqueous mixture was extracted
with dichloromethane (3 x 30.0 ml). The organic soclution was

concentrated iIn vacuo to dryness. The residue was treated

30 with a solution of 20% piperidine in N,N-dimethylforamide
(20.0 mL) for 0.5 hr. After removal of the solvent in vacuo,

the residue was treated with 1 M hydrochloride (20.0 mL) and
ethyl acetate (20.0 mi). The mixture was separated and the
aqueous layer was basified with solid sodium hydroxide to pH
35 = 8. The precipitaté was removed by filtraticn and the
agueous sclution was subjected to ion exchange column eluted



10 give 0.48 g (48% of dI-5,6-dinethyI-2-phenyI 7-(1-

phenylethyl)pyrrolo[z pyrim di n-4(3H)-one.' N (200 MHz, CBCI3)U§ 05

5 2. 02 WJ % Sodr 4 , 2.04 (s, 3H), 2.41 (s 3H), p@n@ﬁn(ﬁzsuj a{}
Hz, Q3% 250 ( m OH), B.07-8.}@ (dd, J = 3.4 Hz, 6.8 Hz, 2H), 10.51

(s, 1H) M5 (ES): 344.2 (M+1). 15 The fol | ow ng corrpounds were obtained in

a simlar manner as that of Preparation 7:

dI-5,6-dinethyI-2-(3 pyridyl) 7H 7- (1- phenyl et hyl)

pyrrol o[ 2, 3d ring H ( CDClB ) 03,(d, J

=" 7.2 Hz, 3ﬁ3‘% é§%$y)‘ée % % 2@%4M|Z ?f%OHz g1H) :

7.09-7. 42 (crychIp:o@yAB!e(tiwlm-ﬁ) al@me (3midH) ; ‘HI\/B°T@ES)(2034$@"P (I\F'“all)-

d1-5, 6-di meghyl »2- (¢ gn p{) dhed- (dy pbﬁnyl %t@el)(m%zu 2689 d5r 28

.pyrrol o[ 2, 3dpyfim - one. MR (20 13) 6198(d, J =
7.8 Hz, 3H)2. 229912(52?*3»4)3 2537d(s2H3H)M56 E% _EﬁBJl—”?*al 1H), 6.48
(dd, J18Hz 36Hz 7.17- 7.55 (m 7H) , 9.6 (s, 1H : MS (ES)

334.2 (M +1%rF 30 dl, - g d| rrethyl 2-13-furyl)-7H7-(1- phenyl ethyl)pyrrolo
[2, 3d] pyri RFEPAFAE3AR. 3fé.' H NVR (200 MHz, CDC13) S 1.99 (d, J = 7 Hz,

3H), 2.02 (ﬁ;;éﬁ?hb%té%yéﬁrbéﬂ%l @rgﬂs(9,43c velohBxy1dimide 09 (s, 1H),
7.18-7.32 (m , 7.487(s, iH, 8. 51 (s, 1¥|); Ve LES): 334.2 (M +1). 35
d1-5, 6-di mnetbghs2icyebpproatgkydismine pleerng gthﬁB)zVﬁhﬁ?lOﬁiQGalaimuvei Jun
"ttOC5 PCT/USQA /45280 gyrrol o‘£2,3d] rim din- 4(3 ne. -H NMR (200 NLHz,
cDC 3' 5 1ip5 (gichleromge 3H)(,1(§y (s, 3H, RLASD 3P ¢ BECC

10 buryldicarbcnate (2.32 g, 10.€5 mmol in 40 mL

dichloromethane) was added via cannula. After 20 hours, the
reaction was partitioned between CHCl, and water. The layers
were separated and the agueous layer was extracted with CHCl,
{3x) . The .combined organic layers were dried over MgSO,,

15 filtered and concentrated to yield 1.20 g of a white solid
(53%). C‘H-NMR (200MHz, CDCl,): & 1.0-1.3 (m, 4H), 1.44 (s,
9H), 1.8 -2.1 (m, 4H), 2.62 (brm, 1H), 3.40 (brs, 1H), 4.37
(brs, 1HC; MS (ES): 215.2 (M+1).

20 4-(N-acatyl)-N-tert-butoxycarbonyl-trgns-l,4—cyclohexyl
diamine. '

N- tert-butoxycarbonyl-trans-1,4-cyclchexyldiamine (530 mg,

2.47 mmol) was dissoclved in dichloromethane (20 mL). Acetic
anhydride (250 mg, 2.60 mmol} was added dropwise. After 16

25 hours, the reaction was diluted with water and CHCl,. The
layers were separated and the aqueous layer was extracted
with CHCl. (3x). The combined organic layers were dried over
MgSo,, filtered and concentrated. Recfystallization
(EtOH/H.0) vielded 190 mg of white crystals (30%). 'H NMR

30 (200 MHz, CDCl,): & 0.% - 1.30 (m, 4H), 1.42 (s, SH), 1.86-
2.10 {(m, 7H), 3.40 (brs, 1H), 32.70 (brs, 1H), 4.40 (brs, IH),
4.40 (brs, 1H); MS (ES): 257.2 (M'+1), 242.1 (M - 15), 201.1
(M" - 56).

ER 4-(4-trans-acetamidocyclohexyl)amino-5,6-dimethyl-2-phenyl-
7H- (1-phenylethyl) pyrrolo(2,3d]lpyrimidine.
4-(N-acetyl)-N-tert-butoxycarbonyl-rrans-1, 4-



1.88 (m 8H), 2.97 (m 1), 6.10 (q, J = 7.4 Hz, 1H. 7.’ 16- 730( .
9.29Es 1E)|) I\/IS(E(S) gs(m (1? 5 % T 988 2005

dl-5, 6- d| rulfw gr(2-thienyl)-7H 7-(1-phenvlethvi) PCT/US01/45280
pyrrol of 2, yrlmdln 4(3H)-one. 'HiNdVR (200 MHz, CDC13) 8 2.02(d, J =
7.2 Hz, 3H), 2.06 (s, 3H), 2.41 (s, 3H), 6.13 (g, J =7.2 Hz, 1H), 7.12
(dd, J = 4.8, 2.8 Hz, 1H), 7.26-7.32 10 (m SH) , 7.44 (d, J = 4.8 Hz, 1H
, 8.01 (d, J =2.8 Hz, 1H 11.25 (s, 1H); M5 (ES) : 350.2 (M +1).

dl -5, 6-di metyd1ohhd Iiﬁéﬁbﬁé Khﬁﬁ'(ﬂgph©HWh9tﬁMbi) was disscives .o

pyrrclof 2, 3d rim 3H) 'H.N 152(_)0(d J
7.4 Hz, 3H) d)lf ~(C§“e’§ﬁ§‘ an%rﬁwﬁ‘g“fg(‘&t ?%DC7‘54“H£ 1fFeT -
7.24-7.33 (Mowsd),, %é&e&c&&ohmaiH}:onEeBEvataﬁ 1I—|}'he8c41dénkollrbi, dRsO1

((13151H) di ﬁt (I%V?‘))Z (1%5%060 %/é)%erﬁfl )2 RO BR enyI “SPRGFP-Spf-cimethyl-2-

pyrrcl o[ 23 3¢mmmmmmo@1@d]wmmdﬁﬁo V-8 rr@DClo)ls 2@l )( dwede=

6.8 Hz, 3 ,
7.12-7. 36H% m@&?‘ﬁ‘é ”g f%o% d=%y Mte%lg‘gzl% q K/Eyzﬁsw?‘%z
(M +1). 25 &hss r@%mwszceslﬁﬁuépoﬁﬁ@ﬁyp?myﬂratxlqepﬁéﬁyﬂeﬂ-hyppi wi

gya ralZ o[ g H;:ct]umnrd Mgk Nalc d3H) Tmelay&é\ll\&feogeﬁ&zaté@céna 5heiaggeﬁ‘l’s

3 3 H)
7.13-7. 51( mlaﬂq)r %a%oe'%uﬁacwﬁ ‘ZHS’-h gﬁ?\?ﬁ?’gﬂ 1|—I)Th?\/§?‘E§)“e°38§9?F-M +1)
30 d1-® 61d1yrmtshyl-ae2e(Zﬁzf:lamrapbenwgsczl:l- 7E{lephedylaaidiybpncentrated.

i A M e s s SO
7.45 (m 8 Mielgerd ¢m nE§) °f935425(n$ so3gl 1H %, YNSJ-@ES) M36252) ( MEFE).2
{(M"+1) .

15 4-(N-methanesulfonyl)-N-tert-butoxycarbonyl-trans-1,4-
cyclohexyldiamine.
trans-1,4-cycliohexyldiamine (530 mg, 2.47 mmol) was dissolved

in dichloromethane (20 ml) and diluted with pyridine (233 mg,
3,0 mmol}). Methanesulfonyl chloride (300 mg, 2.60 mmol) was

20 added dropwise. After 16 hours, the reaction was diluted
with water and CHCl.. The layers were separated and the
agueous layer was extracted with CECl, (3x). The combined
organic layers were dried over MgSso,, filtered and
concentrated. recrystallization (EtOH/H.0) vielded 206 mg of

25 white crystals (29%). ‘H-NMR (200MHz, CDCl,): & 1.10-1.40 (m,
4H), 1.45 (s, 9H}), 2.00-2.20 (m, 4KH), 2.98 (s, 3HE), 3.20-3.50
(brs, 2H), 4.37 (brs, 1H); MS (ES) 293.1 (M+1}, 278.1 (M-
15), 237.1 (M -56).

30 4-(4-trans-methanesulfamidocyclohexyl)amino-5,6-dimechyl-2-

phényl-?H-(1—pheny1ethyl)pyrrolo[2,3d]pyrimidine.
4-{N-sulfonyl)-N-cert-butoxycarbonyl-trans-1, 4-

cyclohexyldiamine (206 mg, 0.71 mmol), was dissolved in
dichlecromethane (5ml) and diluted with TFA (6 ml). After 16
35 hours, the reaction was concentrated. The crude reaction

mixture, DMSO (2 ml}), NaHCO, (100 mg, 1.1 mmol) and l-chloro-
5,6-dimethyl-2-phenyl-7H-pyrrolo(2,3d]pyrimidine were



12 3d)pyrinidin 4(3H) -0 'H NMR (200 MHz, CDCL;) @B1.30 (d, J = &.802005
3H), 2.01 (s, 3H), 2.34 , 3 isbdp 1H),

S 13 (%Vé%ﬁi)“ e 00 5 (m 5H), 1Qod6 (s, L1H; Ms (ES)F?’CT%f’gezﬁ(M 1)

Preparation 8: A solution of dl-1-(1-phenylethyl)-2-benzoyl am no-3-cyano- 4-

10 nethyl pyrrole (785 ng, 2.38 mol) with concentrated H2S04 (1 nL) in DW

(13 nmL.) was stirred at 130C for 48 h. The black solution was diluted with

CHC13 (100 n¢dmsitedvashed fWatsh ahdNnblaCkl (29 o) ccandabrine: {30, My . The

A d

organic fraction_.was dried, tered, concentrated, and purified by Tl ash
chr omat ogr aph§2 ¢t 83; “8F2 HeR, TRPT0 THPIG AT ovtP S oFF 4uT8S (WES4 ny,
240) as d2- EEn@Ahyl32)phen7he7Hdﬁﬂihedﬁmfg&@i@yﬂh ers were crlec over

l o[ 2, 3 ' 1H N 00 MHz
A?tro of q%g IHL?L £%§Dﬁ§ﬂf caaceg 1ég?%1 S}Fhi?miﬁog%aa% g‘ﬁ%ca
pyrrol e- Hﬁ, @reﬁatqtom pJape, =2%:2 HHECICIECPR),yPel8eds?. 6I—tncpys|fral e-H3) ,
2.07 (d, 3HsdiiF fs% a1 CHA i\@)h Eé? %3&1 %%(M +1). 25 30 35
(1- phenyl et

Preparation 9: Amxture of dl-I- am no- 3-cyano- 4, 5-
di met hyl pyrrole (9.60 g, 40.0 mmol) and of formc acid (50.0 nlL, 98% was
reffl uxed fo?"@”‘h)r hiter cooli ng down to room tenperature and scratchl ng

the sides ofy fdAsk : £PRIEOWSchioro-5, 6- ~dimethyl-2-phenyl-7H-pyrrolo (2, 34d]

(r)1'JUN2005 di -5, 6-di rret@l -2-isopropyl -7H7-(1- phenél et hyl ) pyr~clc

10 pyrimidine {0.50¢ g, 1.%¢ mmol) and 4-ctrans-hydroxy

cyclohexylamine (2.23 g, 15.4 mmol) in methyl sulfoxide (10.0
mL) was heated at 130°C for 5 hr. After cooling down to room
temperature, water (10.0 mlL) was added and the resulted
agqueous solution was extracted with EtOAc (3 x10.0 mL). The
15 combined EtOAc sclution was dried (MgSO,) and filtered, the

£iltrate was concentrated in vacuo to dryness, the residue

- was chromatographed on silica gel to give 0.49 g {75%) of 4-
(4-trans-hydroxycyclohexyl)amino-5, 6-dimethyl-2-phenyl-7H-
pyrrolo(2,3d]lpyrimidine. mp 197-189°C; ‘H NMR (200 MHz, CDC1,)

20 $_1.25-1.5% (m, B8E), 2.08 (s, 3H), 2.29 (s, 3H), 3.€8-3.79
(m, 1H), 4.32-4.38 {(m, 1H), 4.88 (d, J = & Hz, 1H), 7.26-7.48%

{m, 3H), 8.40-8.44 (dd, J = 2.2, 8 Hz, 2H), 10.€0 (s, 1H); MS
C(ES): 337.2 (M+1).

25 The following compounds were obtained in a similar manner to
that of Example 1:

4- (4-trans-hydroxycyclohexyl)aminc-6-methyl-2-phenyl-7H-
pyrrolo(2,3d)pyrimidine. H NMR (200 MHz, CDCly) & 11.37 (s,
30 1H, pyrrole-NH), B8.45 (m, 2H, Ar-H), 7.55 {(m, 3H, Ar-H), 6.17
(s, 1H, pyrrole-H), 4.50 (br 4, 1H, NH), 4.18 {(m, 1H, CH-0O},
3.2 (m, 1E, CH-N), 2.40-2.20 {(m, 2H), 2.15-1.98 {(m, 2H),
2.25 (s, 3H, CH3) 1.68-1.20 (m, 4H); MS (ES): 323.2 (M+1).

35 4-{4-trans-hydroxycyclohexyl)amino-5-methyl-2-phenyl-7H-

pyrrolo(2,3dlpyrimidine. H NMR (200 MHz, CDCly) & _11.37 (s,
1H, pyrrole-NH), 8.40 (m, 2H, Ar-H), 7.45 (m, 3H, Ar-H), 5.96



precipitate was forned and filtered. The material was washed wth water
until washi ngs showed ral pHto give dl-5,6- , = T JUN 2805
di met hyl - 7H 7- (1- phenyl yl ) pyrrol o(2, 3d) pyri m di 74(3H); A NVR (200
MHz, CDCWQO%O‘“&Z.(@G (d, J = 7.4 hz, 3H., 2.00 (s, 3H), 2.%%’9?%’“5 ' e 21

(q, J = 7.4 Hz, 1H), 7.11-7.35 (m , 7.81 (s, 1H), 11.71 (s, 1H); M5
(ES) ; 268.2 (M+l). 101 - 1 JUN 2005 WD 02/ 057267 102 PCTi 0s01/ 45280
Preparation 10: dl -5, 6-di net hyl - 2- phenyl - 7H 7- ( 1- phenyl et hyl ) pyrrolc

[ 2, 3d) pyrinm.di n:4(3X).- 1.0 ,0042. suspend TR,

bol yphosphofi e Jhci 89638"1% %)’. oo Bt HIouk V88 S E R R0 E s F5P e

The hot sugpémsi tm, WaE, pdii-d8) ond 038 <. WWat ém, 28)i.rred 84gdtushy €&,

di sperse suspensi_on,,.an sifigd 6 Mith | i< \KOHL o 4T suhting
UORR O3 d:ch(t;% figd 1 PHn, A5 gM%‘()Gdgr%) .8323.@3 nesuht

solid was filtered and | ected to give
5, 6-di net hyl - 2- phenyl - 7H pyrrol o[ 2, 3d] pyri m di n-4(3H)-one. "H NVR (200

MHz, DMBO- d.)(41Q 885l AiykiSoxddhnc18négyliSam3bb- 2L L3 r-8:0842(hG
o2H,), 55 (fs,qy%%l), Y553 EARTE) ;?EYN?Y(“ES): 23?1%.559%751??’ zp1elal D ng
conpounds weremikitizienedpi 244& .Si-A#Fak " GarnieNMas (20hMHz of CPGPartatsi.GF (10: 15

5-net hyl - 2-phenylL- #k+ pysr gho[ 2. 3dkpyri gidi;n-4 | - Qne. S) i 226. 0
(M +1). 5, g?ldi né%h;z/ll) S2-( 3%%yr ﬁ&'yl&- 7H—§)y?jr{g[ o[ 2'!\9§d}§9r'i mi\%i n(‘%(s%l—% - %%0 one.
M5 (ES) : pyrolleviiy) 6.5 {(d, 1R, J=3.6 Hz, pyroile-E), 4.26 {(m, 1H,
5, 6-di et hyh- 21 (2-F Wy Ym7Ekpy toko], 2. 23dopyr ivp dim- 443X) - onN€2-1.96 (m,

10 2K), 1.64-1.34 (m, 4H); MS, M+1=309.3; Anal (C,.H--N.O)} C, H,

N.

4- (4-trans-hydroxycyclohexyl)amino-5,6-dimethyl-2-(3-
pyridyl) -7H-pyrrolo(2,3dlpyrimidine. ‘E NMR (200 MHz, CDCl.)
15 8_1.21-1.54 (m, BH); 2.28 (s, 3H); 2.33 {s, 3H); 3.70 (m,

1), 4.31(m, 1H}, 4.83% (d, 1H), 7.40 (m, 1H), 8.61 {(m, 2H},
9.64 (m, 1H); MS (ES): 338.2 (M=+1l}.

4-%4-crans-hydroxycyclohexyl)amino-s,E-dimethyl-z-(2-furyl)-
20 7H-pyrrolc(2,3dlpyrimidine. ‘H NMR (200 MHz, CDCl,) & 1.26-
1.64{m, 8H), 2.22 (s, 3H), 2.30 (s, 3H), 3.72(m, 1H), 4.23

(m, 1H), 4.85 (d, 1lH), 6.52(m, 1H), 7.12 (m, 1H}, 7.53 (m,
1H), 9.28 (s, 1H); MS (ES): 327.2 (M+1).

25 4-(4-trans-hydroxycyclohexyl)amino-5,6-dimethyl-2-(3-furyl) -
7H-pyrrolo(2,38)pyrimidine. ‘H NMR (200 MHz, CDCl,} & 1.25-

1.63 (m, B H), 2.12 (s, 3H), 2.27 (s, 3H), 3.71(m, 1H), 4.20
{m, 1H), 4.84 {4, iH), 7.03 {(m, 1H), 7.45(m, 1H}, B.13{m,
1H), 10.38 (m, 1H); MS (ES): 327.2 (M«+1).

30
4-(4-trans-hydroxycyclohexyl)aminoe-5,6-dimethyl-2-
¢cyclopentyl-7H-pyrrolo[2,3d]pyrimidine. "H NMR (200 MHz,

CDCl.) & 1.26-2.04 (m, 16 H), 2.26 (s, 3H), 2.27 (s, 3H),
3.15(m, 1H), 3.70 (m, 1H), 4.12 {(m, 1H), 4.75{d, 1H); MS
35 (ES): 329.2 (M+1).



3. 6Iﬂ
Hz,

"H NMR (200 MHz, DMBO-d5) b 2.13 (s, 3H), 218(5 6.39 (dd, J = 1
6 65 (dd, = 1.8-Hz, 3.6 Hz, 5. 85 (dd, J = t. 8 Ji8
45 (s, 1P, 11.60 (s, 1H); yi (ES) W, 230 pLrfMyiigo 5. 6- di
b 1
thyl - T (‘§ f“&%"yT T7H- pyrr ol o( 2, 3d] pyr,gi di n-4(3X)-one. ' H VR {200 Mz,
DVBO- d6) 5 2.14 (s, 3H), 2.19 (s, 3H) 6.66 30 (s, 1H , 7.78 (s, 1H) .

8: 35 (s,

2.99 (m

02/ 057267 1

1|'|)

1H , 11.3 (s, 1H) , 11.4 (s, 1H); M5 (ES): 230.1 (M +1)
5, 6-di met hyl - 2-cycl opentyl - 7H pyrrol o[ 2, 3d] pyri mi di n-4(3H)- one. 'H NWR
(200 MHz, DMVMBO-d6) 6 1.57-1.91 (m 8 H), 2.12 (s, 35 3H), 2.16 (s, 3H)

6’ (%1t %@&I Egégé%%%ﬁ%)z%i)nome(@me 21 % '2-:-f‘.]i)._-.

5, 6-di met hylL-2-¢ %vrtreuawl )sd?biy@y:ﬁiaim&&ﬁi:wrl i giviz- 4 23M) vmene ¢ :FHBN'VR
S,

(200 MHz, DMBO-d

5 2.14 (s, 3H), 19 (

1H, 7. 70 (d 2& -x.552(Hz 8H), E. 19 (sd 38E3.D.38, (SH),:HH.J. 5074 s imlH.%) M5
(ES): 246.
"2, 3d] pyrim

2.21(s,

3H)

3|n ) § ?Hingadeeh%é I(3vtﬁbeg%gciif+p¥r g&( by 788
(m, 72 (m9 PR (57, ig)(”‘i’

(556 éH) thNBI(ES%4 lellﬁorl(hMJrll) %EI— rroIo ] rimdin- 4(3H).-one. 'H
i me - -

NMR (200 M&f VEEF8&)° B Oflégié’%ys‘-',y% {1%6 p%‘rﬁ 67 d@'lm?'gn'wél-‘l)" 8312
11tﬁZeQ§l)thpr§r6E§k§,3%5%y%1%¥@3%¥. ‘H NMR (200 Mz, CDCl,)

(m 2H),

10

15

20

35

5 1.21-1.60 (m, 8H), 1.88 (s, 3H), 2.23 (s, 3H), 3.66 (m,
1H), 4.22 (m, 1H), 7.27 {(m, 1H), 7.86 (m, 1H), £.09% {(m, 1H),.
11.23 (s, 1H); MS (ES): 343.2 (M +1).

§-{4-trans-hydroxycyclohexyl)amino-5,6-dimethyl-2-(4-
flucrophenyl) -7F-pyrrelo(2,3d)pyrimidine. 'E NMR (200 MHz,

CDCl,) & 1.26- 1.66 (m, B8H), 1.%4 (s, 3H), 2.28 (s, 3H), 3.73
(m, 1H), 4.32 (m, 1H}, 4.92 (4, 1E), 7.13 (m, 2H), B.41 (m,
2H), 11.14 (s, 1H}; MS (ES): 355.2 (M+1).

4-(4-ctrans-hydroxycyclchexyl)amino-5,6-dimethyl-2-(3-
fluorophenyl) -7H-pyrrolo2,3dlpyrimidine. *H NMR (200 MHz,
CDCl,} 6 1.26-1.71 (m, BH), 2.06 (s, 3H), 2.30 (s, 3H), 3.72
{m, 1H), 4.30 (m, 1H), 4.80 (d, 1H), 7.09 {(m, 1E), 7.39 (m,

1H), 8.05 (m, 1H), 8.20 (m, 1H), 10.04 (s. 1H); MS (ES):
355.2 (M+1}.

4-{4-trans-hydroxycyclohexyl)amino-5,6-dimethyl-2-(2-
flucrophenyl) -7H-pyrrolo(2, 3d] pyrimidine. °‘H NMR (200 MHz,
CDCl,) & 1.30-1.64 (m, BH), 2.17 (s, 3H), 2.31 (s, 3H), 3.73
(m, 1H), 4.24 (m, 1H), 4.82 (4, 1H), 7.28 (m, 2H), B.18 (m,
1K), 9.02 (m, 1H}, 12.20 (s, 1H}; MS (ES): 355.3 {M+1}.
-(4-frans~hydroxycyclohexyl)amino-S,6-dimethyl~2-isopropyl-
7H-pyrrole(2,3d)pyrimidine ‘H NMR (200 MHz, CDCl,) & 1.31 (d,
J = 7.0 Hz, 6H), 1.30-1.65 (m, B8H), 2.27 (s, 3H), 2.28 (s,
3H), 3.01 (m, J = 7.0 Hz, 1H), 3.71 (m, 1H), 4.14 (m, 1H),
4.78 (d, 1H); MS (ESs): 303.2.

3H)  7.14 (dd, J='3.0, 5.2 He,

S1IHES)8. 233(-@ <MH)1)11 47 (s, 1H), 11.69



"H NWVR (200 MHz, DMSO- 52.16 (s, 3H , 2.21 (s 3H), 7.33 (m 1H),
7.52 (m ” é26§5 7.95°(m 2H), 11.56 (s, 1H |, .80 (sortdthus2shS (ES)
258.1 (M+ ) 6- di met hyl - 2- (2-f | yor ophenyl ) - 7Hpyrrol o[ 2, 3d] pyri m di n-
4 (3H -one. 'H NMR (200 MHz, DMSO-d6) 5 2.18 (s, 3H , 2.22 (s, 3H),
7.27-7.37 (m 2H), 7.53 (m 1H), 7.68 . (m 1H), 11.54 (s, 1H), 11.78 (s,
1H); Ms (ES): 258.1 (M +1) 25 5,6-dine thyl-2-isopropyl-7H pyrrol of

2, 3d] pyrim dj ( 0 Miz d 1 o J= 6.6 Hz;
6H), 2.11 (al é :%Ij) h 3#)%5%% T%Qs‘% % (’sls %0&%11 97 s,
1H); M5 (ESk som%@:@}yl (7'M- ):*%Qofizﬁadl wmhuzﬁepmrmm[ (30038kzpy ERmdin- 4
(3H) - one. '"H'NMR™ (200 , DMBO-d6) 5 2.13 (s, 3H), 2.17 (s, 3H), 7‘ 65
(s, 1H); M8 QESE-1.384.(06T(MIELl) 357PrepbEatbon 4H) . A2sORutieon3sl, Z.:2°¢

5, 6-di met hyl, nyl rr 2,3 0 5726441 J 2090, _-

PCT/ US01/ 4525% E)E}? 3 nlg'-%1 Qh? 4 Qb Y\Q 2{;8 ch ﬁ ?é pl#gls hgrus 48
oxychl ori%e ((“2536”n1_)5 @/Qs (F‘ef Pﬁkedl 0936 Br ahdi tHé (ES¢oneéént Fat'®d A -
vacuo to dryness. Water was added to the residue to induce crystallization

and the resulting S9Lid ves B [ilLered,and, pollected: 1o, glve 0.90 9 (83

75-pyrroleo[2,3d)pyrimidine. MS (ES): 353.2 (M +1}.

15 5, 6-di net hyl - 2- (3-fl uorophenyl ) - 7H pyrr ol o[2,3d§yr|md| n- 4 (3H)7-08e 2505
1

10 '4—{3,4-cis-dihydroxylcyclohexyl)amino-s,6-dimethyl-2—phenyl-
7H-pyrrolo[2,3d)pyrimidine. MS (ES): 353.2 (M «1i).

4-{2-acetylaminocethyl)amino-5,6-dimethyl-2-phenyl-7H-
pyrrolo[z,Ba]pyrimidine. '

15 mp 196-199°C; ‘H NMR (200 MHz, CDCl,) 5_1.72 (s, 3H), 1.97 (s,
"3H), 2.31 (s, 3H), 3.5% {(m, 2H), 3.%6 {(m, 2H), 5.63 (br, 1H),
7.44-7.47 (m, 3H}), 8.36-8.43 (dd, J = 1 Hz, 7 Hz, 2H}), 10.76
(g, 1H); MS (E8): 324.5 (M+1).

20 dl-4-(2-trans-hydroxycyclopentyl)amino-5,6-dimethyl-2-phenyl-
7H-pyrrole(2,3d]lpyrimidine.-

‘H NMR (200 MHz, CDCl,) &_1.62 {(m, 2H), 1.7% (br, 4H), 1.92

(s, 3H), 2.29 (s, 3K}, 4.11 {(m, 1H), 4.23 (m, 1H), 5.28 (d,
25 1H), 7.41-7.4% (m, 3H), 8.22 {(m, 2H), 10.51 (s, 1H); MS (ES):

323.2 (M+1).

- For preparation of 2-trans-hydroxycyclcopentylamine, see PCT

$417090.

30 dl-4-(3-trans-hydroxycyclopentyl)amino-5,6-dimethyl-2-phenyl-
7H-pyrrolo(2,3dlpyrimidine.-

"H NMR (200 MHz, CDCl,) &_1.58-1.90 (br, 6 H,), 2.05 (s, 3H),
2.29 (s, 3H), 4.48-4.37 (m, 1H), 4.91-5.01 (m, 2H), 7.35-7.4¢6

(m, 3H), 8.42-8.47 (m, 2H), 10.11 (s, 1H); MS (ES): 323.2
33 (M7+1).



di met hyl - 2- phenyl -7H-pyrrol o[ 2, 3d] pyrimi dine. 'H NVR (200 Mz, “Dis®Meils
5 2.33 (s, 3H), 2.33 (@3H), 7.46-7.49 (m 3H) 0-8.35 (m 2H), 12.20

(s, 1H); ES 258 (M'+1). The follow ng conpoundssvef&Qbisai ned in a
si il arWr9a9?r‘P(e5 6% 10 t hat of Prepafgtion 11: |

4-chl or o- 5- met hyl - 2-pheny|-7|—|—pyrrolo[2,3d] pyrimdine. M5 (ES): 244.0

(M +1). 15 4-chl oro-6-net hyl - 2- phenyl - 7H pyrrol o 2, 3d] pyri m di ne. M5 (ES):
244.0 (M +1). 20 4-chl oro-2-phenyl -7H pyrrol o[ 2, 3d] pyrim dine. "H NVR (200
MHz, DWMSO-d6) 8.35 (2, .2 7,63 rs,.1 7..45 3 6. 47 hr s,
1H); M (ESfO; gggbegegpggbof 3- crgns-hyurgﬂycyclopégpyl;iLhe, &:-

4-chl oro hyl - 2- (3-pyridyl)-7H pyrrol o[ 2,3d] pyrimdine. M5 (ES):
259.0 (M%l').i%%rﬁ'

_4-chloro-5, 6 di met hyl - 2- (2-furyl )-7H pyrrol o[ 2, 3d) pyrimdine. "H NWVR (200
N+E DVBO- Sf&§§5(ﬁ¥g35%yc?c§§pE§Ly§Hhm1§oag - met n5112 -$nednf -Hz,

734d 1H), 7.89 (dd, J = 1.8, 3.6 Hz, 1H): MBS

‘ngS%ﬂ 25185{%(%#@}10@ ad]:smf’rmﬁdmi | o( 2, 3d) (200
C or o- I e ur ro m

Mz, DNVBO H6)NMR 2! O(@ZB%DC%/ g pél é)és Y pgm H? 03 7‘§

8.18 (s, XH)3o0 16 02H)s, 4.H3- 4I\/Bo( Et’a) 1248 a. eMs}lgs%m 1H), 5. 55 5. 93
4-chl oro-5 t hyl.- Y. en -7 r gol o[ 2, 3d py{4é mdi ne. +:H NVR
(200 MHz, Bf/s%‘g‘s hy 6’§ ‘Hlo‘ %w)'BE?¥Vé'5§/ g’%?z‘;ébf) 1o£‘58“.’ {%'U)JT\%O'OS
PCT/ U SOL M&15289) : 323 2 (M+1).

10 - FPor preparation of 3-cis-hydroxycyclopentylamine, see EP-A-

322242.

-(3,4-trans-dihydroxycyclopentyl)amino-5, 6-dimethyl-2-phenyl
-7H-pyrrolo(2,3dipyrimidine.” ‘H NMR (200 MHz, CDCl;) &_1.92-

15 1.99 (br, 2E), 2.14 (s, 3H), 2.20 ({(br, 2H), 2.30 (s, 3H),
2.41-2.52 (br, 2H), 4.35 (m, 2H), 4.98 {m, 2H), 7.38-7.47 (m,
34), B8.38-8.42 (m, 2H), 9.53 (s, 1H); MS (ES): 339.2 (M+1l}.

* Por preparaticn of 3,4-trans-dihydroxycyclopentylamine, see

PCT 54170850.

4-{3-amino-3-oxopropyl)amino-5,6-dimethyl-2-phenyl-7H-

pyrrolo(2,3dlpyrimidine.

‘H NMR (200 MHz, CDCl,) &_2.02 (s, 3H), 2.29 (s, 3H), 2.71 (t,

2H), 4.18.(m, 2H), 5.75-5.95 (m, 3H), 7.38-7.48 (m, 3H),
25 g8.37-8.41 (m, 2H), 10.42 (s, 1H); MS (ES): 310.1 {(M+1).

4-(3-N-cyclopropylmethylamino-3-oxopropyl)amino-5, 6-dimethyl-
2-phenyl-7H-pyrrole{2,3dlpyrimidine. ‘H NMR (200 MHz, CD,OD)
§_0.51 (g, 2H), 0.40 (g, 2H), 1.79-1.95 (br, 1H), 2.36 (s,
30 3H), 2.40 (s, 3H), 2.72 {(t, 2H), 2.9% (d, 2H), 4.04 (t, 2H),
7.58-7.62 (m, 3H), 8.22-8.29 (m, 2H); MS (ES): 364.2 (M +1).

4-{2-amino-2-oxoethyl)amino-5,6-dimethyl-2-phenyl-7H-
pyrrolo(2,3d)pyrimidine ‘H NMR (200 MHz, CD,0D) & 2.31 (s,

35 23H), 2.38 (s, 3H), 4.26 (s, 2H), 7.36 (m, 3H), 8.33 (m, 2H);
MS {ES): 3%6.1 {(M+1).



2.27 (s, 3H), 2.27 (s, 3H , 3.22 (m 1H), 11. 97 (s, _a); M (ES)V: 250. 1
(M +1) . 4-chl oro-5, 6-di thyI-2-(2-thi enyI)-?H—pyrg)o[Z 3d] 5 puyrgimijﬁimf“
H NVR (200 MHz. DMSO-d, )®5 2.29 (s, 3 2.31 (s , s

He, AR O2R§2677 33 (d, | = 2 ke H)lH) T8 (d, J _%4”&5&2’“ Zi‘h) 13. 18

(s. 1H: MS (ES): 2641 (M +1) . 10

4-chl oro-5,6-dinmethyl -2 -(3-thienyl)-7H pyrrol o[ 2, 3d) pyrimdine. H NWR -
(200 MHz, DI\/ISOdG) 5 2. 32 (s 3H) 2. 32 (s 3H) 7.62 (dd, J 3.0, 5.2
Hz, 1H), 7. 75 J i H), 3.0 Hz, 1H); I\/S (ES):

264.0 (M +1f-¢ SNZI”@ﬁIhé’lleSn@ dr ﬁﬁ?ﬁyhylzl famq>uz>r%mérmm)}clm—wer~m_orz -3d)

yr| m8d|32e( %}O([%g(gw QW“%NS ﬁEéy&?’(@z?Oé?"pm Méﬁ;ﬁs) = 3f 997‘2’9 (m

4 chI or o- 5, 8Hdi. ne -2Ryl{s2- @EJH deP@phényPy} 7H pyer 0do[21-8d)= 'pqu('m' dipe, 'H -
NMVR (200 ~BIVE@£6 16s. +3H 3 3 - d.52
1H) , (2 96M(-|r€}_1 %sld )l§} %H)(ﬁ 71?5572“ 33"%’5 N@(éé) I M1} op
4-chl or 05, &t éilr hy(fs 2 (32°f Iludl”’opﬁényl) 7H pyrrol o[2,3dl pyrimdine. 'H
NVR (200 Nhz, DVSO-dG) S 2.34 (5, 3H, 2,34 (5, 3, 7,33 (m 28, 7.44

1 9 ES): 276. M +1) 30
E1mchl g?o 5, % I(BmeFﬁ-ffl pEEY%B’ﬁYép§/f°’?i52’ﬁ9?¥l\® %‘(‘ %d? p§/r‘ii?ﬁr‘i(‘%IF"F’I}e3 2 PRRIVR: ( 200
MHz, DVBO- d6);- éyirgﬂo({§;3d}%y§1r§15¥me6|"}-{ N??ERZQ% g rglf’,:\'ﬂl)c%§ %8§($ 3H) 3 08

(q, J = 6.6 Hz, 1H) , M5 (ES)
4-chl oro-5, BRUi nkt A§l {F113BYyrral2p2(8d] Pyri nk dfnez, Fﬁﬂ$ﬁ24(ﬂﬂo(@TE2h
?RFC>?6ho5 2.94 (8, 3H), 2.32.4S4830h, H4P0 £S2,180,0 Mo (59) 7),d82.0,

367.2 (M +1).

4-(2-hydroxyethyl}lamino-5, 6-dimethyl-2-phenyl-7H-
pyrrolo(2,3d]pyrimidine. °‘H NMR (200 MHz, CDCl.) & 1.92 (s,
15 3H), 2.29 (s, 3H), 3.81-3.98 (br, 4H), 5.%% (t, IH), 7.39-

7.48 (m, 3H), 8.37 {(m, 2H), 10.72 (s, 1H}; MS (ES): 283.1
(M +1) .

4- (3-hydroxypropyl)amino-5, 6-dimethyl-2-phenyl-7H-
20 pyrrolo(2.3d]pyrimidine. ‘H NMR (200 MHz, CDCl.} & 1.84 (m,
2H), 1.99 (s, 3H), 2.32 (s, 3H), 3.62 (t, 2H), 3.96¢ (m, 2H},

3.35 (t, 1H), 7.39-7.48 (m, 3H), B.36 {(m, 2H), 10.27 {s, 1H};
MS (ES): 287.2 (M+1).

25 4-{4-hydroxybutyl)amino-3, €-dimethyl-2-phenyl-7H-pyrrolo
(2,3d]pyrimidine. ‘H NMR (200 MHz, CDCl,) & 1.71-1.82 (m, 4H),
1.95 (s, 3H}, 2.31 (s, 3H), 3.68B-3.80 (m, 4H), 5.20 {(t, 1H),
7.41-7.49 {m, 3H), 8.41(m, 2H), 10.37 (s, 1H}; MS (ES): 311.2
(M'+1}.

4-{4-trans-acetylaminocyclohexyl)amino-5,6-dimethyl-2 -phenyl-

7H-pyrrolo (2, 3dlpyrimidine.

- (4-trans-methylsulfonylaminocyclohexyl)amino-5,6- dimethyl-

35 2-phenyl-7H-pyrrolol2,3dlpyrimidine.



WD 02/ 057267 106 1 JUN 2005 PCT/ U S01 /45280 -1 JUN 2808
dl-4-chloro-5, 6-di neth - phenyl - 7H 7- ( 1- phenyl et )py JUN 2005

[ 2, 3d] py. PrepaMation 12: 5 To a solution O :béh@@@mxﬁ@propane
(1. 46 g,Géﬁpéy %Wg and sodi um carbprate (2.73 g, 22 0 mmol ) 1 n di oxane

(100.0 ni) and mater (100.0 nL) was added di-tert-dicarbonate (4.60 g,
22.0 mmol) at roomtenperature. The resulted m xture was stirred for 14
hr. Di oxane was renoved in vacuo. The 10 precipitate was filtered off and
the filtrate was concentrated |n vacua to dryness. The resid

triturateds WRPHQEQY%a%h@O@hQH ﬁ?Wﬂ@Peé T Me Ty bt & Hﬁgnﬁongéntrared in

vacua to dr nes ve a of dI no-2- (1, 1-
di net hyl etR ??Yi&F%%%QPyjﬁ prop &iiqﬁ% amno-1-(1,1 15 dine thy 1 e
thoxy) c¢ arbonyl am no -propane mhlch mere not separable by norma

Pr epar at | oA 147 S0 To R F b T ERRL B & B (D 3 o1 ol Bnd

oxalyl schbgehde et@y2dygrdlcd2 Hd) B3k dimd ) in di chl or onet hane (20.0
m.) was added a few drops of N, Ndinethylformami de at O0C. The m xture was
stirred at roomtenperature for 1 hr followed by addition of

cyclopropyhmﬂjwﬁﬁﬁumyMMEQBQI@aMlmﬁk 256 e A r@ sl n@op R eandt t 7 et hyllami ne
(0.65 g, 0.90 2 r .10, the m xture was treated with
1 M hydroéh?&V@Géh@%GHYﬁﬁ3 %ﬁ&iéﬁq eﬁﬁﬂﬁéﬂ?#ﬂxture was extracted with
di chl oronet hane (3 x 30.0 nL) . The organic solution was
10 4- (2-methylpropyl)amino-5,6-dimethyl-2-phenyl-7H-7- (1~
phenylethyl)pyrrolo(2,3d]lpyrimidine.

Example 2:
To a stirred suspension of triphenylphcsphine (0.047 g, 0.179
15 mmel) and benzoic acid (0.022 g, 0.179 mmel) in THF (1.0 mL)
cooled to 0°C was added 4-(4-trans-hydroxycyclohexyl)amino-
5,G-dimethyl-z-phenyl-7H-pyrrolo{2,3d]pyrimidine (0.05 g,
0.145 mmol) at 0°C. Diethyl azodicarboxylate (0.028 ml, 0.17%9
mmol) was then added dropwise over 10 minutes. The reaction
20 was then allowed to warm to room temperature. After reaction
was complete by TLC the reaction mixture was quenched with
aqueous sodium bicarbonate (3.0 mL). The agueous phase was
separated and extracted with ether (2 X 5.0 mL). The organic

extracts were combined, dried, and concentrated in vacuo to

25 dryness. To the residue was added ether (2.0 mL) and hexane
(5.0 mL) whereupon the bulk of the triphenylphosphine oxide
was filtered off. Concentration of the filtrate gave a:
viscous o0il which was purified by column  chromatography
(hexane:ethyl acetate=4:1) to give 3.0 mg (?.6%) of 4-{(4-

30 cis-benzoyloxycyclohexyl)amine-5,6-dimethyl-2-phenyl-7H-
pyrrolol2,3d)pyrimidine. MS (ES): 441.3 (M+1). The reaction
also produced 50.0 mg (84%) of 4-{3-cyclohexenyl)amino-5, 6~
dimethyl-2-phenyl-7H-pyrrolo(2,3d)pyrimidine. M5 (ES): 313.2

(M +1).
35



concentrated in vacuo to dryness. The residue was treated 30 with a

sol ution of 20s pi perid"e in N, N-di net hyl foram de 20.0 m) for™ "ol s/l 2005
0

After rempval of the solwent in vacuo, the residu€™was tjgatgaweih 1 M
hydr ochl B0 G&51%0. 0. nL) and et hyl gt ate (20.0 nL). The m Xture was

separated and the aqueous layer was Dbasified with solid sodi um hydroxide

to pH 35 = S. The precipitate was renoved by filtration and the aqueous
sol ution was subjected to ion exchange colum eluted WO 02/057267 ! (r)1
JUN 2005 PCT/U SO 1 /45280 107 with 20% pyridine to give 0.262 g (57% cf

N— cyclopromﬁamtllwli‘l' -aI ani ne am' de 'H NVMR (200 NU-z, C 3C2: 50.22 (m
, 0.49

3.05 (d,
Y (Eg)no] 1435‘111(?\/}0‘1) EH Pﬁeéér 5&!" étﬁc’ym’“’"}’gl"“é"ﬁ rafitho-2: 80 |
N—t t - but 1, I idine m. .01
ert-bu OX&IOn9§ﬂ¥§|?h@%@i-?ﬁ'%¥°k9@8¥y ﬂaﬁﬁyﬂﬁm dipe (5.0 mg, O

trans-1, 4-c was di ssol ved

di chl or onet Rae. ) (lﬂOn&ﬁha»@osol uti Onmih.f) oest atidieldtly dimzrhoprat é’”‘(aogth
10. 65 mmol in 40 ni. c Qnet e) Aadded vi N @ac AbLer 1206
hours, the PEFETH vvasﬂ%grgfrt%l Q%Qd h\g?\%e 1&a:§1%vvat er. The Fayers
wer e separ ateitraneltbhe agecess 1@yt Held @&iréﬁ@e&l\ﬁl 1IFIFRHB SR BRY. Whfe

conbi ned or | e .dlii enouer :MESE 115 Jidderasl anheoscentrat ed
tovyield 1. g%ch YELPerencatE (530 . " H NVR (200MHz. Cil?)%‘) 5

1.0-1.3 (m »@Qlduelv% (s3bj eXided ;oscozu_mn( qbrmﬂ)atogrg@h@'br(ﬁpxgﬂ)e ez

(brs, 1H), acecat(brfilllHo’tyB (ézﬁ)e 231% 2 QrM +1)(941) of -l&-cis-

10 hydroxycyclohexyl)amino-s,6-dimethyl-2—phenyl-7H-
pyrrolo(2,3dlpyrimidine. MS (ES): 337.2 (M+1).

The following compounds Qere obtained in a similar manner as
that of Example 3:
15
4-{3-N,N-dimethyl-3-oxcpropyl) amino-5, 6 -dimethyl-2-phenyl-7H-
pyrrolo(2,3d]pyrimidine. ‘B NMR (200 MHz, CDCl;) & 2.01 (s,
3H), 2.31 (s, 3H), 2.73 {(t, 2H}, 2.87 (s, 6H), 4.08 {m, 2H),
€.09 (£, 1H), 7.41-7.48 (m, 3H), 8.43 {(m, 2H). 10.46 (s, 1H);
20 MS (ES): 338.2 (M+1).

4-(2-formylaminoethyl)amino-5,6-dimethyl-2-phenyl-7H-

pyrrolo{2,3dlpyrimidine. ‘H NMR (200 MHz, CDCl:) & 2.26 (s,
3g), 2.37 (s, 3H), 3.59-3.78 (m, 2H), 3.88-4.01 (m, 2H),

75 ©.48-5.60 (m, 1H), 7.38-7.57 (m, 3H), 8.09 (s, 1H), B8.30-8.45
{m, 2H), 8.82 (s, 1H); MS (ES): 310.1 (M+1).

4-(3-acetylaminopropyl)amino-S,6¥dimethyl~2-phenyl-7H-
pyrrolo[2,3d]pyrimidine. MS (ES): 338.2 (M+1).




20 4-(N-acetyl)-Ntert-but oxycar bonyl -trans-1,4-cyclohexyl dia rmg
N-t ent - but oxycar bonyl -tg 1, 4- cycl ohexyl di am' ne 0 ng, 2.47 I )”Wagﬂﬁs
di ssol v ﬁd&o‘ibﬁi hl oro ane (20 m.). Acetic anhydride (p¢5@udmgs28060 nmol)
was added dropwi se. After 16 25 hourgy the reaction was diluted with water
and CHC13. The |I|ayers were separated and the aqueous | ayer was extracted
with CHCL, (3x) The conbi ned organic |ayers were dried over MSO' filtered
and concentrated. Recrystallization (EtOH H O vyielded 190 ng of white
crystals (%?ﬁﬁ? FENWR 30 (200 MHz, CDC1,): 6 0.9 - 1.30 (m 4H), 1.43 (s,
1.96 ¥*7H), 3.40 (brs, 1H), 3.70 (brs, 1H), 4.40 (brs, 1H),

4 40 (brs, JH3. &@%éfﬁ%tygéZyZ (&&6é}op%42a$ LM s, slé)me2Q$11 -cMe - 196) -

35 4-(4-trans- acet am docycl ohexyl Yam no -5, 6-di e 2- enyr-
7H ( 1- phenyligwt oy {2 03 D] 2y Sk pdarniari dme D mg, O " 151 mmo1 )} was
4- (N-acetyl)-Ntert-but oxycar bonyl -trans-| - JUN 2005 WO 02/ 057267

PCT/ US01/ 4 olmad Sl &Wéx;%u&ir&ﬁicﬁélel@é1ﬁ1gdléh%2‘"ﬁi?6rﬁan\ﬁ/as ~di~ss &l Ved

di chl or ofretdaane (Thel reand cdinkut edlmihnTFA\.(aﬁ; m ) ez AktkeB | ¢ athour sodnhe
Teaction was__concent r at ¢rud

d, The N ,
O o) e RSP E By T pE VG0 P A P MR, AR e
(35 ngy 0 14:<mﬂmlr)9 weKewnc ont nedobn a fdmpdcamngrdeat ethet 0 B30t Cre Af s 4. 5

hours, i o0 y@s;gogled t oo r eppnte eﬁ*ﬁ&“ﬂr‘és%ﬁ edilut edwith . Ft OAc

and wat er ayers were separated ahd t aqueous ayer was extracted
with Et OAc chX)pre'IﬁE&'a’sm nethior gdriyerl0 dayeas oseaehdr | 4 -orer: dx&Sde

fllterego <ﬁ9nfeft§85%5 to give 40.0 mg (68%) of. 4-{(3-hydroxy-3-
' oxopropyl)amino-5,6-dimethyl-2-phenyl-7H-pyrrolo(2, 3d]

pyrimidine. ‘H NMR (200 MHz, CD,OD) & 2.32 (s, 3H), 2.38 (s,
3H), 2.81 (v, 2H), 4.01 (t, 2H), 7.%5 (m, 3H}, B.24 (m, 2H};
MS (ES): 311.1 (M+1).

15
The following compound was obtained in a similar manner as
that of Example 4:

4-(3-aminopropyl)amino-5,6-dimethyl-2-phenyl-7H-
20 pyrrolo{2,3d)pyrimidine. MS (ES): 296.1 (M+1), 279.1 (M -NH,).

Example 5:
4-{3-hydroxy-3-oxopropyl)aminoc-5,6-dimecthyl-2-phenyl-7H-
pyrrolo(2, 3dlpyrimidine (50.0 mg, 0.161 mmol) was dissolved
25 in a mixture of N,N-dimethylformamide (0.5¢ mL}, dioxane
{0.50 mL) and water(0.25 mL). To this soclution was added
methylamine (0.02 miL, 40% wt in water, 0.242 mmol),
triethylamine (0.085 mL} and N,N,N'N'-tetramethyl urcnium
tetrafluocroborate (61.2 mg, 0.203 mmol). Afrer stirring at
30 room temperature for 10 min, the soluticn was concentrated
and the residue was subjected to preparative thin layer
chrométography (EtOAc) to give 35.0 mg (67%) of 4- (3-N-methyl-
3-oxopropyllamino-5,6-dimethyl-2-phenyl-7H-
pyrrolel2,3d)lpyrimidine. “H NMR (200 MHz, CDCl,) & 1.82 (s,
35 3H), 2.30 (s, 3H), 2.65 (t, 2H), 4.08 (r, 2H), 5.90 (t, 1H),
€.12 (m, 1E}, 7.45 {(m, 3H), 8.41 (m, 2H), 10.68 (s, 1H); MS



Chronatdgraphy (silica preparatory plate; 20:1 CHCL, : Et OH) ylelded 0. 3 ngy
of a tan solid (1%yiel MB (ES): 378.2 (M +1) 5 - 1 JUN 2085

4- (N- et (ﬁ % @nyl ) - N-Tert - but oxycar bonyl -trans-1,4- cyg&ghgmy$gmanlne
trans-1, 4-cycl ohexyl di am ne (530 ng, ;4 47 mmol) was dissolved in

di chl oronet hane (20 m) and diluted with pyridine (233 ng, 3,0 mmol).

Met hanesul fonyl chloride (300 ng, 2.60 nmol) was 20 added dropw se. After
16 hours, the reaction was diluted wth water and CHO,. The |ayers were
separat ed &Rf)thallagué¥usilayer was extracted with CHC1, (3x) The conbi ned
organic |layers were dried over MgSO' filtered and concentrated.
recrystallization (EEOH H O vyielded 206 ng of 25 white crystals (29%.

'H NVR (200weizfoboding @eURd@Rds 4¢een obmnoq U5 § ssirgH)ar 2n@0aer 28s (m

4H), 2.98 {far 3k}, Egaa 13.80 (brs, 2H) , 4.37 (brs 1H ; MB (ES) 293.1
(M+1) , 278.1 (M- 237.1 (M-56). 30

4- (4- trans- nethanesulfanldocyclohexyl)anlno 5, 6- di net hyl -
phenyl - 7FF411phe&ﬁkﬁﬂb&ﬁiﬁéf@fﬁbﬁ&&ﬂﬂﬂﬂdéﬁE@DEamlno 5,6-dimechyl-2

4- (N-sul fon rt-but a ohex | di ani ne. (206 ny,
0. 71 miol ) PEeHE G BL R RH P he AR CRV G BRBiREne MESES and hr Fut Bar sl th TFA (6
m). After 16 35 hours, the reaction was concentrated. The crude reaction
m xture, DVMSO (2 m), Na CIBiélOO ng 1.1 mol) and 1-chl oro-

5, 6- di met h§T fé P& t—W%p?’F’r PBFSY dFRAG M di hedwBpEhy 1 2r 29y hods- w0
02/ 057367 02 BEIHHS04] 65290180801 "AY (Bs? .33k ang- hippt ed 0 130 C. Aver

4-{3-propionylaminopropyl)amino-s,6-dimethyl-2-pheﬁy1—7H-

pyrrolo(2,3d]lpyrimidine. ‘H NMR (200 MHz, CDCl.) & 1.00-1.08
{t, 3H), 1.71-2.03 (m, 4KE), 2.08 (s, 3H), 2.37 (s, 3H}), 3.26-

15 3.4C {(m, 2H}), 3.7%-3.9%6 (m, 2H), 5.53-5.62 {(m, 1H),_6.17-6.33
(m, 1K), 7.33-7.57 (m, 3H), 8.31-8.39 {m, 2H), 9.6% (s, 1H):;
MS (ES8): 352.2 (M+1).

-(2-methylsulfonylaminoethyl}amino-S,6-dimethyl-2-phenyl-7H-

20 pyrrolo(2,3d]lpyrimidine. *H NMR (200 MHz, CDCl,) & 2.18 (s,
3H), 2.27 (s, 3H), 2.92 (s, 3H), 3.39%-3.53 (m, 2H), 3.71-3.88
{m, 2H), 5.31-5.39 (m, 1H), 6.17-6.33 (m, 1H), 7.36-7.43 (m,
3H}, B8.20-8.25 (m, 2H), 9.52 (s, 1H); MS (ES): 360.2 (M+1).

25 Example 6:

A mixture of 4-chloro-5,é6-dimethyl-2-phenyl-7H-pyrrolo[2, 3d]
pyrimidine (0.70 g, 2.72 mmol} and 1,2-diamincethane (10.0
mi,, 150 mmol) was refluxed under inert atmosphere for € hr.

The excess amine was removed In vacuo, the residue was washed

30 sequentially with ether and hexane to give 0.75 g (98%) of 4-
(2-amincethyl)amino-5,6-dimethyl-2-phenyl-7H-

pyrrolo(2,3d)pyrimidine. MS (ES); 282.2 (M+1l), 265.1 (M -NH,;).

Example 7:
35 To a solution of 4-{2-aminoethyl)amino-5,6-dimethyl-2-phenyl-
7H-pyrrolo(2,3d)pyrimidine (70.0 mg, ©0.24%9 mmel) and

triethylamine (50.4 mg, 0.498 mmcl) in dichloromethane (2.0



reaction was cooled to roomtenperature, and diluted wt EtOAc (3x). The
conbi ned organic Iayers’re dried over MSO' fil ed and concentjr ggﬁd?%
p . 6"

Chr omat ow@@n%n((ﬁgi lica reparatory plate, 20:1 13/ Etg i akted
of a tar. solid (Si yield). M5 (ES)j;9414.2 (M +1) Exanple 1: A solution of

4- chl or 0- 5, 6-di net hyl - 2- phenyl - 7H pyrrol o[ 2, 3d] 10 pyrim dine (0.50 g,
1.94 mmol ) and 4-trans-hydroxy cyclohexylamne (2.23 g, 19.4 mmol) in
met hyl sul foxide (10.0° mL) was heated at 130C for 5 hr. After cooling

down to roommLf ewper aldded W 10. On1d-); Has ded_and .t resul ted. ..
aqueous sol uti on was 8% racﬂt&?fva t% Et CAc 1(%@)( %g(')gnﬂ?.' ‘th%fS “¢onbi ned”

Et OAc sol uti‘Uﬁoﬂx)asaBri et (MBSOSF andi¥i | tef eBiXtHBe MREt careemasated =
concentr at ed,, i e i due ., was_chromat ogr aphed on
SoTventtal Crvaludam® i FANERR W1 o83 8U8a ¥BSCOLONRL LN ARNET O,
(4-trans- hydeioxymsycogheapyy) aEtoas) 6-¢b mefipd - 2opRenyl- 7hhes) o2 4. (3.
pyrrol o[ 2 3?%9 I’I.I"%dl ne, rrB 1971-11 %C; H NVR (20Q MHz, "CDC13) 20 51.25-1.59
(m BH, 2. %E} By - 3" 28OS ’é% 2Bi88 % 79 ddmeyhy l 42 3phe™BBL(ME i H),
4.88 (d, J @ﬁ:ﬂlomzd?%%%gi&gne(rrmsstgs,g.g@ 8,44y{(dd, J = 2.2, 8 Hz,

2H) , 10.60 (s, 1H); M 337.2 (M +1) 25 T%é fol' | owi ng conpounds were
obtained in a simlar manner to that of Exanple 1:

4- (4-tr ans- Mk ol iohe xydnpaands Gratel iHcad e a/Himilar manner as

1 o[ 2, 3 i g O R (200 MHz, CDC13) 5 11.37 (s, 30 1H,
Ba;& E[Nm%%%%%ﬂ%ﬁﬁ%%( 7.55 (m 3H, )Ar-H), 6. 1(7S (s, 1H,

pyrrole-i—@, 4.90 (br d, 1H NH), 4.18 (m iH CHO, 3.69 (m iH CHN,

240-2.20 (- Phh 2oddy 8-l A1) 02365 ¢ U mEERY 11 P AeR01(M 21

4- (4-trans- ipprmnde (2| dhiepyt I mibd ime 5- rletimM® - 22 pberypk- 7ldpci.) 5 2.13 (s,
3H), 2.32 (s, 3H), 2.53 (4, 3H), 3.55 (m, 2H), 3.88 (m, 2H),
4.29 (m, 1H), 5.68 {t, 1H), 5.84 (m, 1H), 7.42 {m, 3H), &.36

15 (44, 2E), 9.52 (s, 1H): MS (ES): 339.3 (M"+1) .

4—(2-N'-ethylureaethyl)amino-s,6—dimethyl-2-phenyl~7H—
-pyrrolo(2,3d)pyrimidine. MS (ES): 353.2 (M +1).

20 Example 8:

To a solution of 1-(3-dimethylaminopropyl) -3-ethylcarbodi-
~imide hydrochleride (41.1 mg, 0.215 mmel), dimethylamino-
pyridine (2.4 mg, 0.020 mmol) and Pyruvic acid (18.9 mg,
0.015 mL, 0.215 mmel) in dichloromethane (2.0 mL} was added
25 4-(2-aminoethyl) amino-5, 6-dimethyl-2-phenyl-7H-pyrrole{2,3d]
pyrimidine (55.0 mg, 0.196 mmol). The mixture was stirred at
room temperature for 4 hr. Usual workup and column
chromatography (EtOAc) then gave 10.0 mg {(15%}) of 4-(2'-
pyruvylamidoethyl)amino-s,6—dimethy1-é-phenyl-7H-
30 pyrrolo{2,3d)pyrimidine.. MS (ES): 352.2 (M +1).

Example 9:
To a solution of 4-(2-aminoethyl)amino-5,6-dimethyl-2-phenyl-
7H-pyrrolo(2,3d] pyrimidine (60.0 mg, 0.213 mmol) in

35 dichloromethane (2.0 mL) was added N-trimethylsilyl
isocyanate (43.3 mg, 0.051 mL, 0.320 mmol). The mixture was



pyrrol o[ 2, 3d] pyri m dine.lH NVMR. (200 WMHz, CDC13) 5 11.37 (s, 1H,
pyrrole-NH), 8.40 (m Ar-H), 7.45 (m 3H, Ar- 5.96 WO 02L0% 746,

YZ?%@
- ? JUN USO/4- 80 (s, 1H, rrcle-H), 4. hr idd, ,
(m 13. 6%99@,&?%5@ 2.3%-2.20 (1% 2H) | ;?18 1 98(2 oIgJT(/s lgﬁmms)

1'.68-1. 20(m 4H) ; IVB(ES) : 323.2 (M+1) . 5 4-
(4-crans- hydrcxycycl ohexyl ) am no- 2- phenyl - 7H- pyrrolo[ 2, 3d] pyrimdine. np
245.5-246.5C, 'H NWR (200MHz, CD,OD) 5 8.33(m 2H, Ar- , 7. 42 (m 3H,

Ar-H), 7. 02s£dr*éH ad=Bebm HZempdydOliL-#Bx H. @3 f %g? wimm =S
7 2.30 12

| 62 “‘"’2 T
Fz)yrlg 1696 (ﬁf’“i@u%H)s"]afug‘4%P%%-k(9ﬁatN( ")Emfewé--mrf £309. ?rhrm (szb-)—-H. NO)

C, H 4-(4-anenst hyfr oxyiys| gdlex yd Band 110 Ba be didPtdWMhedidB12ed in vasye |
pyridyl)-7Hpyrrolo(2,3d] pyrimdine. 'H NV (200 MHz, CDC1, ) 15 5_1.2171.54

(m SH ; 2tosdreness)to 9iwg (& my) (14%) M(qrn(z—m;gaan-aummiw,_4e89
(3 1) 57 &0nkimy 118 o8 (Th-vo) Sid 1l ﬂ@e (BR) =338 2,4M+1).

4- (4-trans- hydroxycycl ohexyl)am™no - | nethyl -2-(2-furyl)="20 "~~~
7H pyrrol of 243d)pyri mi di ne. -H NWR (200 N%E CDCl 26 1 64(n1 8H),
2.22 (s, 3H), 2.30 (s, 3H), 3.72(m 1H), 4. 23 (m lkb 4.85 (d, 1H
6.52(m 1FD 7.12 in1 1H), 7.53 (m 1H) , 9.28 (s, 1H) ; M5 (ES) : 327.2
(M +1) . k:3:3(*:4@3& AsRg W%WIWWQ%W B & EImt s -RafBef uayl ) -
7kayrro|O[thd]@yrzﬁhﬁppg g*H NMR (200 MHz, CDC10 5 1.25-

10
dl—4-(2-acetylamincpropyl)amino-s,6-dimethyl—2-phenyl-7H-
pyrrolo(2,3dlpyrimidine. ‘H NMR (200 MHz, CDCl,) & 1.28-1.32
{d, J=8 Hz, 3 H), 1.66 (s, 3H), 1.%6 (s, 3H), 2.30 (s, 3H)
3.76-3.83 (m, 2H), 4.10-4.30 (m, 1H), 5.60-5.66 {t, J=6 Hz,

15. 1H), 7.40-7.51{(m, 3H), B.36-8.43 (m, 2H), 10.83 (s, 1H); MS
{ES): 33B.2 (M +1).

(R)-é-(2-acetylaminopropyl)amino—s,6-dimethyl-2-pheny1-7H—
pyrrolo{2,3dipyrimidine. ‘H NMR (200 MHz, CDCl,) & 1.31 (d,

20 3H), 1.66 (s, 3H) 1.99 (s, 3H), 2.31 (s, 3H), 3.78~3.83 {(m,
2H), 4.17-4.22 (m, 1H), 5.67 (t, 1H), 7.38-7.5 (m, 3H), 8.35
(m, 2H), 10.81 (s, 1H); MS (ES): 338.2 (M+1).

T (R)-4-(1-mechylv2-acety1aminoethyl)amino-s,s-dimethyl-z—
' 25 phenyl-7H-pyrrole(2,3d]lpyrimidine. ‘H NMR (200 MHz, CDCl,) &
~1.41 (d, 3H), 1.68 (s, 3H), 2.21 (s, 3H), 2.34 {s, 3H), 3.46-

3.52 {(br, m, 2H)j 4.73 (m, 1H), 5.22 (d, 1H}), 7.41-7.46 (m,

3H), 8.36-~8.40 (m, 2H), 8.93 (s, 1H): MS (ES): 238.2 {(M"+1) .

30 (S)-4-(2-acetylaminopropyl)amino-s,6-dimethyl-2—phenyl-7H-
pyrrolo(2,3d]pyrimidine. ‘H NMR (200 MHz, CDCl,) & 1.31 (d,
3H), 1.66 (s, 3KH) 2.26 (s, 3H), 2.35 (s, 3H), 3.78-3.83 {m,
2H), 4.17-4.22 (m, 1H), 5.67 (t, 1H), 7.38-7.5 (m, 3H), 8.39
{m, 2H), B.67(s, 1H); MS (ES): 338.2 (M +1).

35 :

(§) -4-(1-methyl-2-acetylaminoethyl)amino-5,6-dimethyl-2-
phenyl-7H-pyrrolo(2,3dlpyrimidine. H NMR (200 MHz, CDCl,) &



1.63 (m 8 H), 2.11 (s, 3H), 2.27 (s, 3H), 3.71.(mglH, 4.20 (m 1H)),

4.84 (d, iH) 7. 03 (m @, 7.45(m 1H), 8.13(m . 10.38 (m ~LH) JUNMBIgS
(ES) : I—i% 30 4- (4-trans-hydroxycycl ohexyl ) am peThsbr.dzeet hyl -
cycl opentyl '9 pyrrol o[ 2, 3d] pyri m dijge. 'H NVR (200 MHz, CDCl1,) 5

1.26-2.04 (m 16 H), 2.26 (s, 3H, 2.27 (s, 3H), 3.15(m 1H), 3.70 (m

1H), 4.12 (m 1H), 4.75(d, 1H; M5 35 (ES) : 329.2 (M+1) . wo 02/057267 5
111 1 JUN 205 PCT/U SOL /45280

47(H4 tranls h)zldgg;mcygmgelylsha%nozﬁn 3 ﬁhﬁtﬁ%oaﬂnﬁi%&%
- rrolo r_mdin ' , ;.

(m gﬁ) 2. %H)zn 2. é94’(33q1m3H}H’3 ?4‘?m§°' i—'ﬁl):4?1®’(?n
1H), 7.09 (m. 315H)e 46 34n,(BHE)LH)L0 23855, ( mu)LHMs a:&z (s.38LH) ¢

:343.2 (M +1). 4-(4-trans-hydroxycycl ohexyl)amino -5, 6-dine thyl
t hi enyl)-7H-pyrrol o[ 2,3d] pyri mdine. 'H NVR (200 N+t CDC13) 5
(m 8H), 3. %¥ampledl0: 2.23 (s, 3H), 3.66 (m 10 1H), 4. 22 (m 1H) 7. 27)
m 1 7.86 (m, 1H), 1H); M 343. 2 M +1
21 (4- tl_?ans-W& %héxﬁlnélﬁni’né §- élaﬁﬁﬁyﬁny? -pbegyl-T7E Vr‘-'o SERYY

f | uor opheny lpyrétiminteol ©f 2h3d)pyr inbkdupe. ofH ammqeaﬁ@n&kz (151CBGChEE RO
1.26- 1.66 (m BH), 1,94 (s 3H, 228 (s, 3H, 373 (m 1H),433(m

1H) , 4. 92 E&hOKH) CATPORY J&H:iNmPTOrEnes 13546n dlz%ammqa (3, 11RymeMBYLES) :
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10 that of Example 1. The reaction gave a mixture of dl-4-(z-
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qHy

methyl-2-(1,1-dimethylethoxy)carbonylamino)ethylamino-5, 6-
dimethyl-z—pheny1-7H—pyrrolo[2,Bd}pyrimidine and dl-4-{(2-
methyl-2-(1,1-dimethylethoxy)carbonylamino)ethylamino-5,6-
.dimethyl-2—phenyl-7H~pyrrolo[2,3d]pyrimidine which were
15 separated by column chromatography (EtOAc:hexaness=1:3). The
first <Iracticon was dl-4-(l1-methyl-2-(1,l1-dimethylethoxy)
carbonylamincethyl)amine-5,6-dimethyl-2-phenyl-7H-
pyrrolo{2,3d)pyrimidine: H NMR (200 MHz, CDCl,) & 1.29 - 1.38
(m, 12 H), 1.85 (s, 3H), 2.31 {s, 3H} 2.34-3.43 {m, 2H),
20 4.62-4.70 (m, 1H), 5.36-5.40 (d, J=B Hz, 1H), 5.53 (br, 1H),
7.37-7.4%{m, 3H), 8.37-8.44(m, 2H), 10.75 (s, 1E). M5 39%6.3
(M"+1) ; The second fraction was dl-4-(2-(1,1-

dimethylethexy)carbonylaminopropyl)amino-5,6-dimethyl-2-
phenyl-7H-pyrrolo(2,3d]pyrimidine: "H NMR (200 MHz, CDCl.) &
25 1.26-1.40 (m, 12 H), 2.00 (s, 3H}), 2.21 (s, 3H) 3.60-3.%0 (m,
2H), 3.95-4.10 (m, 1H), 5.41-5.44 (d, J=6.0 Hz, 1H}, S5.65(br,

1H), 7.40-7.46{m, 3H}), B.37-8.44(m, 2H), 10.89 {g, 1H):. MS
(ES): 396.2 (M+1). '

30 The following compounds were obtained in a similar manner as
that of Example 10:

(§,8)-4-(2-acetylaminocyclohexyl)amino-5,6-dimethyl-2-phenyl-

7H-pyrrolo[2.Bd]pyrlmldlne. ‘H NMR (200 MHz, CDCl;) &_1.43 (m,

35 4 H), 1.60 (s, 3 H),l1.83 (m, 2 H}, 2.18 (s, 3 H), 2.30 (m,

-2 H), 2.32 (s, 3 H), 3.73 (br, 1H), 4.25 (br, 1H), 5.29 (4,
1H), 7.43-7.48 (m, 3H), B.35-B.40 (m, 2H), 5.05 (s, 1 H).



20 fluorophenyl)-7H pyrrol o[ 2,3d)pyrimdine. "H NVR (200 MHz, CDC g
1.26-1.71 (m 8H), 2.06¢s, 3H), 2.30 (s, 3H), 3.74@(m 1H , {UH i)
, 4 .90 7.09 1H , 7.39 (m iH), 8.05 (m ; 20 m 1H),
10. 04 (SWW% (ES): 355.2 (M +1),, 25 w}/m@”g%‘

4- (4-trans-hydroxycycl ohexyl ) am no-5, 6-di net hyl - 2- ( 2-

fl uorophenyl)-7H pyrrol o[ 2, 3d] pyrimdine. "H NWR (200 MHz, CDO,) S
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dl-4-(2-trans-hydroxycycl ohexyl)amino-5, 6-di me- vi

|sopropyl 7H— rrg{o[ 3d]pyr|n1d|ne -H NWR (200 WHz, C2C1;) d 1.31-1.42
(br, : 202(s 3H), 2.25 (s, 3H), 3.53 (m 1H),
4.02 1H), Q8 . .
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in dichloremethane (2.0 mL) for 14 hr. The organic

solvent was removed in vacuo to dryness. The residue was

dissolved in N,N-dimethylformamide (2.0 mL) and triethylamine
(2.0 mi). To the solution at 0°C was added acetic anhydride
15 (17.2 mg,. 0.016, 0.169% mmol}. The resulted mixture was
stirred at room temperature for 48 hr and then concentrated

in vacuo to dryness. The residue was subjected to preparative

thin layer chromatography {EtOAc) to give 27.0 mg (52%) of
dl-q-(1-methyl—z-acetylaminoethyl)amino-s,6—dimethyl-2-

20 phenyl-7H-pyrrolo(2,3dlpyrimidine. ‘H NMR (200 MHz, CDCl,) &
1.38-1.42 (d, J=B Hz, 3 H), 1.69 (s, 3H), 2.01 {s, 2H), 2.32
(s, 3H) 3.38-3.60 (m, 2H), 4.6%5-4 .80 (m, 1H), 5.23-5.26 (4,
J=¢ Hz, 1E}, 7.40-7.51(m, 3H), 8.37-8.43(m, 2E), 10.44 (s,
iH); MS (ES): 338.2 (M +1).

Example 12:

{R,R)-4-(2-aminocyclohexyl)amino-s,6-dimethyl-2-phenyl-7H—
pyrrolo(2, 3d]lpyrimidine, prepared in a similar manner as
that of Example 1 from 4-chloro-5,6-dimethyl-2-phenyl-7H-

30 pyrrolo(2,3dlpyrimidine (0.15 g, 0.583 mmol) and {1R, 2R)- (-
}-1,2-diaminocyclchexane (0.62 g, 5.517 mmol), was treated
with triethylamine (0.726 g, 7.175 mmol) and acetic anhydride
(0.325 g, 3.18 mmol) in N,N-dimethylformamide (10.0 mL) at

room temperature for 2 hr. After removal of solvent in vacuo,

35 ethyl acetate (10.0 mL) and water (10.0 mL) were added to the
residue. The mixture was separated and the agquecus layer was



4- (2-acetyl am noet hyl ) gid no-5, 6- di net hyl - 2- phenyl - pyrrol of 2, iy
3d]( pyri m éi ne. 15 np 1 199C, 'H NWR (200 MHz, ,) 6_1.72 (s, 3|—|)‘j"j &95
(s, 3Hwoa2di7%%, 3H), 3.59 (m 2H), 3.96 (m 2H), 5. 63 PCAIYSOLR)280
7.44-7.47 (m 3H), 8.36-8.43 (dd, J 1231 Hz, 7 Hz, 2H), 10.76 (s, 1H); M5
(ES): 324.5 (M +1). 20 dl-4 -(2- Crans-hydroxycyclopentyl)anino-S,

| | 2, 3d di NVR.,( 200 -t
COCL) 61, bRatRResA AR %35&’5 ageoac ol (ST b HoRre e
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8.42-8.47 (mB: éH)ilmfGn:lfil @gphﬁqy |v§ (PE'§f°1 315332‘ Pg?(“ﬂn%ff \%) ez
02/ 057267 113 2b0) Wiz 205cIRET/U1SQE . /(45280 HiQr Jprezparst iDrEOf 1.84 (m, 2

G4 (3ol s B é‘i'f%;’“y'a gt B0 et 123 fhend 5 3072 7
ClS -

7H- pyrrol o[ 2,13d),pyri2d dibre. ' 1) NVR. g200dMHZ H) GDAL,4)3 -571. 432- gn283(ibr, 8GEip;
2.02 (S, ﬁj_')’B.BQ {m, 2H), 8.8B3 (s, 1 H); MS (ES&): 378.3 {M'+1).

Example 13:
To a solution of 4-(2-hydroxyethyl)amino-5,6-dimechyl-2-
phenyl-7H-pyrrolo(2,3d]pyrimidine (40.0 mg, 0.141 mmol) in
15 pyridine (1.C mL) was added acetic anhydride (0.108 g, 1.06
mmol) at 0°C. The mixture was stirred at room temperature for
4 hr and the solvent was removed in vacuc. The residue was
subjected to preparative thin layer chromatography
(EtOAc:hexane=1:1) to give 32.3 mg {71%) of 4-(2-
20 'aéetyloxyethyl)amino-s,6-dimethyl-z-phenyl—7H—pyrrolo[2,3d}
pyrimidine. ‘H NMR (200 MHz, CDCl,) & 1.90 (s, 3H), 2.08 (s,
3H), 2.31 (s, 3H), 4.05 (m, 2H), 4.45 (v, 2H), 5.42 {m, 1H),
7.41-7.48 (m, 3H), B.42(m, 2H), 11.23 (s, 1H).

25 Example 14:

A solution of Pmoc-B-Ala-OK (97.4 mg, 0.313 mmol) and oxalyl
chloride (39.7 mg, 27.3 uL, 0.313 mmol) in dichloromethane
(4.0 mL) with } drop of N,N-dimethylformamide was stirred at
0°C for 1 hr folliowed by addition of 4-(2-aminoethyl)amino-
30 5,e6-dimethyl-2-phenyl-7H-pyrrolol2,3d]lpyrimidine (80.0 mg,
0.285 mmol) and triethylamine (57.6 mg, 79.4 uL, 0.570 mmol)
at 0°C. After 3 hr, the mixture was concentrated in vacuc and
the résidue was treated with the solution of 20% piperidine
in N,N-dimethylforamide (2.0 mL) for 0.5 hr. After removal of

35 the solvent in vacuo, the residue was washed with diethyl

ether:hexane (1:5) to give'B.O mg (3%) of 4-(6-amino-3-aza-4-



2.30 (s, 3H), 4.53-4.60 (m 1H), 4.95-5.08 (m 1H), 5.85-5.93 (d 1H),
7.35-7.47 (m 3H), 8.42-8.46 (m 2H), 10.05 (s, 1H); Ms (ES) .2
(M +1) . 10 For preparation of 3-cis-hydroxycyclopentylam ne, séev &Ep-
322242. 4-(3,4-trans-di hydroxycycl opentyl)am no-5, 6-di net hyl - 2- phenyl
-7H-pyrrolo[2,3d)pyrimdine." "H NWVR (200 MHz, CDCl.) 51.92 15 1.99 (br,
2H), 2.14 (s, 3H), 2.20 (br, 2H), 2.30 (s, 3H), 2.41-2.52 (br, 2H), 4.35
(m 2H), %ﬁeh@mwzwmme&764aimzhﬁbl)2-a:zmngmz.’{myzm,loa.:ssa@s, 1H) ;
M5 (ES): 339.2 +1) .. For_ par.atj o

3,4Etr;ns-m3576q(= y MRk aﬁ%@ Q@é“PCT 9417090 20

4- (3-am no- 3- oxopropyl)an1no 5 6- di net hyl - 2- phenyl -

pyrrol of 2, é% il 21€|ne "H NWMR (200 MHz, CDC1l0 52. 02 (s, 3H), 2.29 (s, 3H
, 2.71 (t, %ﬁg 8 (m 2H), 5.75-5.95 (m 3H), 7.38-7.48 (m 3H), 25
8.3¢-8. 41 { Yo RRionl @£43 - (3 adiDoe My 1 EMina kD sl diMethyyl -2-phenyvi-7H-
4-(3-N-. cycloprop{InethyIanlno 3- oxopropyl )am no-. 5, 6- |nethyl-

2-phenyl - B¥IRRkol 2] miding né70: ¢ MYR E2@69VAmEldD, OB} $8c0isic(q,
2H), 0.40 4 ﬂh dFdde 1(79: é ﬂ& (@r27ikﬁmo2}3§n(§1c§9¢§6&ecﬁaﬁg (5 o3y 2.72
(2 % (9 s 0% el Foata® (s b2 2 a,m &
- VB (ES) =] m Y-RQIMamide was SLLry

4-(2-am no;éﬁqmumdx;d )fam AOhY,. 6THe ne¢dyt én phioyire/Was excraczed wi

pyrrol of 2, mﬁy)EEQ 5 %é%é F% 2 38 (s,

3HO 4. 26 ‘l"-z '@*&Z &Ng% 320% %/H&(m > ?)%“ g‘ég‘gi M33) . wo

02/ 057267 ajg:_pq:in;l_f g@gs i M hydrochlcrma to pH = 7.0. The whole
mixture was extracted with ethyl acetate (3 x 10 mbL). The
combined organic solution was dried (MgsO,) and filtered. The

filtrate was concentrated in vacuo to dryness to give 15.0 mg

15 {(16%) of 4-(7-hydroxy-3-aza-4, 7-dioxcheptyl) amino-5, 6-
dimethyl-2-phenyl-7H-pyrrolo(2, 3dl pyrimidine. MS (ES): 3B2.2
(M+1) .
Example 16:

20 To 10 ml of dimethylformamide {DMF) at room temperature were

added 700 mg of 4—(cis43—hydroxycyclopentyl)‘amin0—2—ph@nyl‘
§,6~dimethy1~7ﬂkpyrralo{2.Bd]pyrimidine followed by 455 mg of
N-Boc glycine, 20 mg of N,N-dimethylaminopyridine (DMAR), 293
mg of hydroxybenzotriazole (HOBT) and 622 mg of 1-(3-
25 &imethylaminopropyl)-3~ethylcarbciimide hydrochloride (EDCL).
The reaction mixture was left stirring overnight. DMF was
then removed under reduced pressure and the reaction mixture
was partitioned between 20mL of ethyl acetate and 50mL of
water. The agueous portion was extracted further with 2x20ml;
30 of ethyl acetate and the combined organic portions were
washed with brine, dried over anhydrous sodium sulfate,
filtered and concentraregd. Purification on silica gel,
eluting with ethyl acetate/hexane gave 410 mg of the desired
produce: 4~{cis~3~{N-:~butoxycarbmnyl~2~aminoacetoxy)
35 cyclopentyl) amino-2-phenyl-5, 6, -dimethyl - 7H-pyrrolo{2, 3d]
pyrimidine, MS (ES} (M'+1)=480.2. The ester was then treated

124
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4- (2- N- met hyl ani no- 2-ox. hyl ) ami no- 5, 6- di net hyl - 2.1eny| - TA- = 1 JUN 2005
pyr r ol o( dcBehldaydezm di ne. ' H NVR (200 MHz, CDCl ;) 5 _1.99 (pCcT/USBH¥s28€. 17 As,
3H, 2.82 (d, 3H), 4.39 (d, 2H), 5.78s5(t 6.71 (br, 1H), 7.41-7.48 (m 3H),
8.40 (m 2H), :0.66 is, 5 1H ; M (ES) : 310.1 (M+1)

4-(3-tert- butyloxyl 3-oxotrropyl) no- 6- di net hyl. - -
7H—pyrro|0[2‘8nqmy?|ﬁ¥dPﬁe2°} ! "E%EﬁﬁaﬁFﬁl“ g B fgﬁg %someng‘“quG
(s, 3H), 82 ZQI%H) 9 ZQZ-BEJdr@t,, Péfic 4ver (wpgrH) anﬂiO '516’18A§:ppc§:l=i):;a:e_.
7.41-7.48 (m + ez .
4- ( 2- hydr oxyeTFF Y EAT AP Hlﬁhdr]ﬁwmlacftﬁﬁgnﬂave?% 0 g 82)an o--“wr._--
pyrrol o(2, 3d]gy1idi di-neis-B- NNRaﬁﬂﬁeaMtcxm;;l)c;Serﬂ;}le are,ncts  FHE S nE 2y
(s, 3H), 3.81-3.98 (br, 4H), 559& H, 7.39- 7.48 (m 3H. 8.37 (m_,
2H), 10.725(s}- awhew(ﬁéjpyrvz@%o 2, ?(Ckhml imidine triflucrddcetic ac:d

4- ( 3- hydr oxypr | -2- phenyl -7H 20
pyrrol o(2, 3d] ?foﬁl %E‘ngfsf_’H IQ/HZ CDCl:) 51.84 (m 2H), 1.99 (s,
3H), 2.32 (s, 3H), 3.62 (t, 2H) 396(m 2H) 3.35 (t, 1H), 7.39-7.48 (m

3H), 8.36 (Mmpgd) sx19124 (% t:Ll'faaarB/Sw(:.E@ anp%@c;%dé\/'t'ﬂét t88 following
4- (4- hydroxybutyl)amnoS 6- di net hyl -2 C{] 7I—|-§_%yrr%lo 2?@ r|md|ne
“H NMVR (200 MEBTPEHRSS \C3 Per SYR Hﬁe %Q’ thedszgiscd f“{
3.68-3.8010m 4H) 520(t 1H), 7.41-7.49 (m 3H), 841(m 2H) , 10. 37(s,
1 M5 (ES

4H%4 trags ZB.C ty?é?n %g%%if%ﬁé%%}%“éy%’ém& tshyl dﬁ‘mﬁﬁzhﬁ’ll 2-phenyl-7H-

‘7H gy&r ol 0L2|§,dheam B AR péri{fidisasmeetby) sukf.any amsnacycl ohexyl ) am no
i I met ny

4-(cis-3-(2-aminocacetoxy)cyclopentyl)amino-S,6-dimethyl-2-
15 phenyl-7H-pyrrolcl2,3d] pyrimidinetrifluorcacetic acid salt
MS (ES) (M'+1)= 3B0.1.

4-(3-acetamido)piperidinyl-5,6-dimethyl-2-phenyl-7H-
pyrrolo{2,3d] pyrimidine
20 MS (ES) (M+1)= 364.2.

4-(2-N'-methylureapropyl)amino-5,6-dimethyl-2-phenyl- 7H-
pyrrole[2,3d] pyrimidine, MS (ES) (M +1)=353.4.

25 4-(2-acetamidobutyl)amino-5,6-dimethyl-2-phenyl- 7H-
pyrrolo(2,3d]lpyrimidine,
MS (ES) (M+l)= 352.4.

4-(2-N'-methylureabutyl)amino-5,6-dimethyl-2-phenyl-7H-
30 pyrrolol2,3dlpyrimidine

MS (ES) (M+1)= 367.%5

4-(2 -aminocyclopropylacetamidbethyl} amino-2-phenyl-7H-
pyrrolo(2,3d] pyrimidine MS (ES) (M+1l)= 309.1.

4-(trans-4-hydroxycyclohexyl)amino-2- (3-chlorophenyl) - 7H-
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4- (2-ace tyl ami noet hyl )‘ no -5, 6-dime thyl-2-phe -7H 7- phenyl! eURyP05
pyrrol ot &@ﬂ,@;ﬁjm di ne.” 4- (4-trans-hydoxycycl ohexyl) am raydsrgisme

t hyl - 2- phenyl - 1- 5 phenyl et hyl) pyi%ol o[ 2, 3d] pyri m di ne. 4-(3-pyridyl ne
thyl)am no -5, 6-di net hyl - 2- phenyl - 7H 7- (1- phenyl et hyl ) pyrrol o[ 2,

3d) pyri mdine. 10 4-(2-nethyl propyl)am no -5, 6-di ne thyl-2-phenyl-7H 7-(1-
phenyl et hyl ppyrialen]s2,33d] pysiimidine Mxamshe @ .Tp-23tarred suspension of
tri phenyl phoSphine (0.047 g, 0.179 15 mmol) and benzoic acid (0.022 g,
0.179 mmol) in THE (1.0 nL) cooled to OC was added

4- (4-trans- Qydroxysyct ohgdybxapyrdohexyl) amino-2- (3-flucrcphenyl! - 7F-

5, 6-di et hyl - 2- phenyl - 7H-pyrrol q[ 2, 3du)syri mdine (0.05 g, 0.149 mmol) at
0C. Di et hyl pazadiicar Bod@l afe*¢0i628enMS JEF9 (Mmp) §3As? t hen added

dropw se pver 10 mnutes. The reaction 20 was then allowed to warmto room
tenperature. After reactjo was _conpl ete TLC the reaction. m xture was
quenched wi & Iéﬁ&é’o%‘sq 'sbéfirélfrﬁﬁ’ é’%%%?é‘y(%). %)mﬁﬂf’.'ez'rhggéé’t}’e’bhgyﬁh)aég‘:\/\'/as
separat ed ang-exiigo! o Wykntlhole 4 XEBI0 #Ly) Thgoopganic oxtracts were
conbi ned, dfired, and concCéntrated in vacuo to 25 dryness. To the residue
was added ether (2.0 nL) and hexane (5.0 nlL) whereupon the bul k of the

tri phenyl phexaiple @q de was filtered off. Concentration of the filtrate
gave a viscous oil which was purified by colum chromat ography

(hexane:dt hyl acetate=4:1) to give 5SFRRPY Z%6% of 4-(4 30

ci s- benzoyl oxycycl ohexyl ) am no- 5, 6-di net hyl - 2- phenyl -. 7H pyrrol. o[ 2, 3d] pyr
im dine. M5 (ES): 441.3 (M +l). The reaction

d
e
:
2
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50 The pyrrole nitrogen of (7) (Scheme IX) was protected with
di-t-butyldicarbonate wunde¢: basic conditions to yield the
correspending carbamate (22). Radical bromination of (22)
proceeded regiocselectively to vyield bromide (23). In
general, compound (23} served as a key electrophilic

LV}
(V]

intermediate for various nucleophilic coupling partners.
Displacement of cthe alkyl bromide with scdium phenoclate
trihydrate yielded compound (24). Subsequent displacement of



al so produced 50.0 (84°/c) of 4-(3-cycl ohexenyl ) am no- 5, 6-

di rret hyl - 2- phenyl 7H- py | o[ 2, 3d] pyrimdine. M ( : 319.2 (M=%1) 8P 7 ?@@O
- 1 JUN %g(gﬁ 02/ 05728 PCT/ US01/ 45280 116 Exanple 3: JO;dcs@lsbl on o

4- (4 cis zoy oxycyclchexyl ani no- 9,.E-

di met hyl - 2- phenyl - 7H- pyrr ol of 2 3d] pyrimdine (5.0 ng, 0.0114 wmol) in
ethanol (1.0 nL) was added. 10 drops of 2M sodium 5 hydroxide. After 1 hr,
the reaction ,m xt ct W1 yl cacetad e . 0 ) & __:Ihe
organic Iaye“lh?/vas \ggﬁl?é}tagr ﬁq%nde?gﬁ%gntfgt edﬁéin v}cdtj:oéto dr'g/ﬂn-g'sr}gl The
resi due was ;smdn}earcmmlg t @r@ﬂmnﬁcéﬁﬁ’éﬁét o§R apPRe ( HFS&Me YoEhAI NG c SEREEF 1)
to give 3.6 égﬂéiﬁﬂ'@ -(4-cis 10 hydroxycycl ohexyl)am no-

5, 6-di et hyl enyl H- pyrrolo[2, 3d] pyrimdine. M5 (ES): 337.2

{M +1). The fol I oW ng corrpounds were obtained in a simlar manner as that

of Exanpl 154 o] a

S, 60l met hy DL SYRTRT S FotgiaoR ) 2187, 1p Acesrsance SR )
5 2.01 (s, s?dﬁe_mem(s 3H), 2.73 (t, 2 2.97 (s, 6H, 4.08 (m 2H),
6.09 (t, 1H), 7.41-7.48 (m 3H), 8.43 (m lI—|) 10.46 (s, 1H); 20 Ms (ES):
338.2 (M+l). 4-(2-fornyl am noet hyl)am no-5)6-di rretl-lnyl 2- phenyl -
pyrrolo[2,3d)pyrimdine. 'H NVR (200 .26 (s, 3H), 2.37 (s,
3H), 3.59-3.78 (m 2H), 3.88-4.01 (m

10

15

Di-t-butyl dicarbonate (5.37 g, 24.6 mmol) and dimethyl

aminopyridine (1.13 g, 9.2 mmol) were added to a solution
containing (7) {1.50 g, 6.15 mmol) and pyridine (30 mL).
20 After 20 h the reaction was concentrated and the residue was
partitioned between CH.Cl. and water. The CH.Cl. layer was
separated, dried over MgS0O,, filtered and concentrated to
yield a black solid. Flash chromatography (8i05; 1/9%
EtOAc/Hexanes, Ry 0.40) yielded 1.70 g (80%) of a white solid

1
25 (22). H NMR (200 MHz, CDCl3) 6“_8.50 {m, 2H, Ar-H), 7.45 (m,
3H, Ar-H), 6.39 (s, 1H, pyrrole-H), 2.66 (s, 3H,pyrrole-CH,},

1.76 (s, SH,
carbamate-CH;) ; MS, M ¢
+ 1 = 344.1; Mpt =
N \ 8r
30 175-177°C. |
. . )

15 ’ 23 %



25 5.48-5.60 (m 1H), 7.38-7.57 (m 3H), 8.09 (s, 1H), 8.30-8.45 'i%}’??“z)ﬁ'b
8.82 (s, 1H): MB (ES): 1 (M +1). 2005
4-( 3- ac r’ﬂqmgropyl ) am no- 5, 6-di et hyl - 2- phenyl - PCT/USO1/45280
pyrrol of 3(%1 pyrimdine. M5 (ES): 338g2 (M+1). 30 - 3 JUN 2005 WO
02/ 057267 117 PCT/ USOl / 45280 Exanpl e 4:

4-(3-tert-butyl oxy-3-oxopropyl)am no-5, 6-di rrethyI-Z-phen | - L
7H pyrrol of 2,308 Rymdsd et e {idR O S0F, 1@, 191 86nomny)) ward MiBYolved Th - °
trifluoroacetic acid:dichl { ha ny esu g sof uti
was stirred a‘?m?@onﬁ'e{een%c’efaftrjr'fbe% %l(u on %%}%ﬁmgeﬁzuzgedﬁ or ﬁ:g; hr.
After cooli rtgncdDwnand CEadm t%@rpfehht ur@het BOLINTACOr ¥afadeaCE &Rt r‘aﬁ'edJ’Fn

vacuo to dryne s. The Uge ¥@s; sHbjhast eéj;,oltéa PE&pabak \t@nfol&l*ﬁ h_‘&)eeranc
chr omat ogr ap O% rLS%%e ®90 lAcO—I=7 2. to give 40 (68_/L)

4- ( 3- hydr ofy- ﬂan@ewpréb?ﬂ) abf NOYE THB- &f—?mt)ﬁ;ﬂldz Bhel{rt ?Hfﬁrroro[z 3%’]’"'
pyrimdine. ' 200 ) 8 {:3 ! 8dg6t,
2H), 4.01 (t,° et s Mﬁ“fz %‘%%2' 13 %ﬁeﬁe’%@é&s ofe) kgmti% debt

The fol | ow ng'n§omrt¢ vas/Hakkakbedai N2a) si ntH aNMATEIROS ms tI&’@C‘ of Exampe
4: 4-(3-am noptopyl,)am ng-5, 6-di,met hyl -7 -

pyrrol o(2, 3d] ri#di ﬁé‘%rl/s ?Egl)am:( gl-!% ?ﬁ % g?fl (I\/‘fl}'}\ll—Bt‘fV 'E?<arrp1 e’'5:
4-( 3- hydroxy-é%.—mxopsopyt—x)gp‘tnolespﬁpﬁh’hethyvsﬂpheﬁm c@Fbamate-CH:) ; MS,

10 M + 1 = 423.9; Mpt = 155-157°C.

|_. [TH

Sodium phenoxide trihydrate (173 mg, 1.02 mmol) was added in
cne portion to a sclution of bromide (23) (410 mg, 0.9%7 mmol)

25 dissoclved in CH.Cl. {5 mL) and DMF (10 mL). After 2 h the
reaction sclution was partitioned between CH.Cl. and water.
The water layer was extracted with CH.Cl.. The combined CH.Cl.
layers were washed with water, dried over MgSQ,, filtered and
concentrated to yield a yellow solid. Flash chromatography

30 (8i05; 1/6 EtOAc/Hexanes, Ry 0.30) yielded 210 mg (50%) of a
white solid (24). 'H NMR (200 MMz, CDCl;) & 8.53 (m, 2H, Ar-
H), 7.48 (m, 3H, Ar-H), 7.34 {(m, 2H, Ar-H), 7.03 {(m, 3H, Ar-
H), 6.83 (s, 1H, pyrrole-H), 5.45 (s, 2H, ArCH.0), 1.76 (s,
9H, carbamate-CH:); MS, M = 436.2. ’

35



pyrrol o[ 2, 3d] pyri m di negl50.0 ng, 0.161 nmol) was dissolved 25, r.!v\g‘ 2605

m xture of N, N-di met hy|\@¥r mam de (0.50 niL), dioxa 0.50 nL) and %’rﬁ’ j

(0. 25 mwo.02@e726hi s sol uti on was added nethyl am ne (0. ORCHAUSOUG280M | n

water, 0.242 mmol), triethylamne (102085 nmL) and N, N,N N -tetranethyl

uronium tetrafluoroborate (61.2 ng, 0.203 mmol) . After stirring at 30

roomtenperature for 10 mn, the solution was concentrated and the residue

was subjected to preparative thin layer chromatography (EtOAc) to give

35.0 ng (67% of 4-(3-Nnethyl- oxopr opyl ) am no- 5, 6- di net hyl - 2- phenyl - 7TH

pyrrol o[ 2,3d] pyrimdine. "H NWR (2 , CDC13) 5 1.92 (s, 35 3H), 2.30

(s, 3H, 2.65 (t, 2H), 4.08 (t, 2 5.90 (t, 1H), 6.12 (m 1H), 7.45 (m

3H), 8.41 (m 2H), 10.68 (s, 1H);H WO 02/ 057267 (ES) : 311.1 (M +1). 118

1 JUN 20053 PCT/U S01 /45280 The foMN.ow ng conpounds were obtained in a

simlar mariner as that of Exanple %:

- 4-(2-cycl opropanecar bonyl am noet hyl )am no- 5, 6- di net hyl - 2-

phenyl - 7H pyrrol o[ 2, 3d] pyri m di ne. ES): 350.2 (M +1).

4- (2-i sobutyryl am noet hyl )am no -5, 6- dj'fret hyl - 2- phenyl - 7H 10

pyrrol o[ 2, 3d] pyri mdine. M5 (ES): 352./2 (M +1). '

4- ( 3- propi onyl am nopr opyl ) am no- 5, @ y @

pyrrol o[ 2,}18d] pyri mi dine. 'H NVR (20 5 1.8~ 08 (t, 3H),

FNES, 3.26 15 3.40 (m 2H),

76.179%.33 (m 1H), 7.33-7.57 (m

1.71-2.03 (m 4H), 2.08 (s, 3 214)
3H), 8.31-8.39 (m 2H), 9. 1H);~ MB (ES): 352.2 (M +1).

3.79-3.96 (m 2H), 5.53-5. 1H),

A scolution containing (24) {85 mg, 0.20 mmol), N-
15 acetylethylenediamine (201 mg, 1.85 mmol) and DMSO (3 mL) was
heated to 100°C. After 1 h the temperature was raised to

130°C. Afte: 3 h the reaction was cooled to room temperature
and partiticned between EtOAc and water. The water layer was
extracted with EtOAc (2x). The combined EtOAc layers are
20 washed with water, dried over Mgso,, filtered and
concentrated. Flash chromatography (8105; 1/10 EtOH/ CHC1.,
Rg 0.25}) yielded 73 mg (93%)of a white foamy solid (25). ‘H
NMR (200 MHz, DMSO-4¢) & 11.B1 (br s, 1H, N-E}), 8.39 (m, 2H,
Ar-H), 8.03 (br t, 1H, N-H), 7.57 (br t, 1H, N-H}), 7.20 -
25 7.50 (m, 3H, Ar-H), 6.89 - 7.09 (m, 3H, Ar-H), 6.59 (s, 1H,
pyrrole-H}, 5.12 (s, 2H, ArCHO), 3.61 (m, 2H, NCH-), 3.36 {(m,

2H, NCH:), 1.79 (s, 3H,COCH:}; MS, M+ 1 = 402.6

The following compounds were obtained in a manner similar to
30 that of Example 17:

4-(2-acetylaminoethyl)amino-s-phenoxymethyl-z-phenyl-7H-
pyrrolo(2,3d]pyrimidine. mp 196-197°C: MS (ES): 401.6 (M +1).

35 4-(2-acety1aminoethyl)amino-G-(4-fluorophenoxy}methyl-z-
phenyl-7H-pyrrolo(2, 3d)pyrimidine. MS(ES): 420.1 (M +1).



pyrrolo[2 3d] pyrimdin "H NWVR (200 MHz, CDC13) 18 (s, 3H, 2.
%0(@ ;{@7 3.3 .58 (m 2H), 3.71-3.88 (M 2H) ,pcga&kh15:239

1H) P37Cm 1M, 7.36-7.43 (my, 3H), 8.20-8.25 (m 2H), 9.52

1H); NB (ES): 360.2 (M +1). 25 Exanp e 6: A mxture of

4-chl oro-5, 6-di met hyl - 2- phenyl - 7TH-pyrrol o[ 2,3d] pyrinmidine (0.70 g, 2.72

mmol ) and 1, 2-4di apt acetlydman (zlde Ohy bt ami5@.- émbdd ) chasreghlamced” umeen vEnert

at nosphere for_.6 hr, i ve ac t-he,-esi-due

was washed 30 psheqr%}éntlal w.fcﬁ taf{wﬂe]r an %%gr)\e Sﬁoé gé\ll}e 84)375 ('{980/() of 4-

(2-am noet hyl ) am no- 5, 6-di net hyl - 2- phenyl 7FL pyrrolo(2, 3d1pyr|n1d|ne VS

(ES); 282.2 (N¢+é%{ 265. é %} h@% } nﬁ e! 35 To a solutlon %L -

4- (2-am noet hy1) hfi A6E5Y82 JRAFRTY YL PREATT 2 f &W%d‘] Vi TR dr ne

(70.0 ng, 05 Z&énml)?ﬁﬂdy*ml@tmwﬂrpmmﬂﬂmﬂeng MO ZD8: )-| 13 -‘., :

di chl oronet hane (2.0 WD 02/057267 119 1 JUN 200;5 PCT/US01/45280 nlL) was

added propionyl chloride (25.6 ng, 0.024 mmol) at 0 C. After 1 hr, the

m xture was camcez'aabe@lammnmmnhgmdammmdfgéduepwmsmmﬂﬁzxmm@\me-hy-

OSSO SR Ll S i e (@l

pyrrol o[ 2, 3d] pyri mi dine. M5 (ES): 338.2 (M+1) The foI I oW ng conpounds were

obt ai ned 'ﬂ)a S'{El eJ“%“%ﬁhéEihffygﬁf%o %Xq%p%%enylagﬂno)metnv_--—nﬂeqx

7H-pyrrolo(2,3]pyrimidine. (ES): 400.9 (M'-1).

4- ( 2- et hyl sul f onyl am noet hyl ) am no-5, 6-di nmet hyl - 2- phenyl - 7H 20 T
( y yla yl) y i y 7!,,%,2&95

§ (m

(s

4-(2-acetylamincethyl)amino-6- (N-methyl-N-phenviamine)methyi-
2-phenyl-7H-pyrrole (2, 3d]pyrimidine. MS(ES}: 414.% (M-1)
15
-{2-N'-methylureaethyl)amino-é-phenoxymethyl-2-phenyl-7H-

pyrrolci2,3d]lpyrimidine. M5 (ES): 416.9 (M'+1).

éxample 18: Synthesis of adencsine A, Antagonists.

20 Compound 131% ancé Compound 1320 {Table 13 below) can be

synthesized by the general procedures herein.

HO/’
: Q!
N+

N
|

o
pd
:—-_Z

“N 4
IZ_ -
« |

N\ 4
Iz -

Compound 26 X = F Compound 1319

Compound 27 X Cl Compound 1220
30

Compound 1319 {81i%) 'BH-NMR (d,-DMSO) 4 1.37 (m, 4H), 1.983 (m,
'2H), 2.01 (m, 2H), 4.11 (brs, 1H), 4.61 (d, 1H, J = 4.4 Hz),
6.55 (m, 1H), 7.09 (m, 1H), 7.21 (m, 2H), 7.49 (dd, 1H, J =

35 8Hz, 14Hz), 8.03 (m, 1H), 8.18 (d, 1H, J = 8 Hz), 11.55 (brs,
1H). MS (ES}: 327.0 (M'+1}.



15 4-(2-N -net hyl ureaet hyl)am no- 5, 6- di net hyl - 2- phenyl -

pyrrol o[ 2, 3d) pyri m di n$ NVR(200 MHz, CDC1,) 52.¢(s, 3H) 2.32(s ] JUN 2005
3H), 3. 53“%’%’%6’3 55 (m2H), 3.88(m2H), 4.29(m 1H 5. G%fms@aﬂ)szsﬁ 84(m
1H),7.4 8.36 (dd,2H),9.52 (§31H; MS(ES) 339 3 (M +

4-(2-N -ethylureaethyl)amno -5, 6-dine thyl-2- phenyl

pyrrol of 2, 3d%_ﬁ_){tfémdilﬂﬁzg Mz {$ES)ms 368s 2 (Matl) . W_O'%Exarrpl e 8. To a solution

of 1-(3-di am nopropyl ) - 3- et hyl carbodi - im de hydrochloride (41.1 ny,
0. 215 mml ) dinethylam no- pyridine (2.4 ng, 0.020 mmol) and pyruvic acid

(18.9 ny, 4,19, %maauﬁaammmmam:@apmm) was added 25
4- (2-am noethyl’) amno- 5, 6 -dinmethyl - heng - 7Hpyrrolo 12, 3d3
pyrim di ne (G&omfows 03296 (Hasde Fhe 1-"i1il’>€?t""l]re‘:"@'\‘/%s §t iTFediSf-2500m 7

t enperat uge f ’i%f frp:g,@é@#rg@raﬁj@enaﬂgl@@! um chromat ography (Et OAc) then
cave 10.0 ng” N of 4-(2'-

pyruvyl am doet hyI ) am no- 5, 6- di met hyl - 2- phenyl - 7H 30
“pyrrolo[2,3d] pyginmdine.. M5 (ES): o_ﬁSZ 2 (M+1). Exanple 9: Hﬁp/a\sol ution

of 4-(2-am noet iyl ) am no- 5, 6-di yl - 2-phenyl - © |
7H- pyrrol o] 24¢3 “Nmi di ne Gg0. ON#’DJI%ZB m%l i \Ji chl omn'ei@ane
(2.0 M) was add Nt r-set ' at (4313 0.051 nmL, 0.320

nmmol ). Thg m xture WaE 0 . [1.2 U"NZOSV\D 728 1I:,’ZO‘F’(':T/USO&
stirred at room tE®meratur ¥ 67 3 hr foIIovveck add- _:c- c'- s~
sodi um bi car bonat eésAfter fiItra?fni on through sma: _ ' i

- 30

15 _
Compound 28 {10.93g, 50.76 mmol) was dissolved in DMF (€7
mL). 4-Amidinopyridine hydrochloride (8.0g, 50.76 mmol) and
DBU (15.4 g, 101.5 mmel) were added segquentially and the
reaction was heated to 83°C. After 22 hours, the reaction was

20 cocled to reom temperature and the DMF was removed in vacuo.
The dark ocil was diluted with 2M HC!l (80 mL). The reaction
was allowed to stand. After 2 hours, the solution was coocled
to 10°C and filtered. The solid was washed with cold water
and dried to vyield 7.40g of a vellow solid, Compound 28

25 (69%). ‘H-NMR (200MHz, 4,-DMSO) 4 6.58 (s, 1H), 7.27 (s, 1H},
8.53 (d, 2H, J = 5.6), 9.00 (d, 2H, J = S5.2Hz), 12.3% (brs,
1H). MS (ES): 212.8B (M'+1).

Compound 29 (7.4 mmol, 29.8 mmol) was diluted with POCl. ang

30 heated to 105°C. After 18 hours, the reaction is cooled to
room temperature and the POCl; is removed in vacuo. The thick
dark oil is diluted with MeOE (75mL) followed by ether
(120mL) . The amorphous red solid is filtered and washed with
ether to yield 3.82 g of a red sclid. The crude solid is

15 approximately 80% pure and used without further purification
in the next reaction. MS (ES): 230.7 (M+1}.



amount of silica gel, the filtrate was concentratedgin vacuc to dryness to
give 9.8 ng (14% of 4-@Bureaethyl)anino-5,6 5 % =T JUN 2005
di met hyl ~2ephesgks 7H pyrrol o[ 2, 3d] pyri mi dine. M5 (ES): 32bc2/us(Msrd) . The
foll owi ng conpounds were obtained inig simlar manner as that of Exanple

9: 10 dl -4-(2- acetyl am nopr opyl ) am no- 5, 6-di net hyl - 2- phenyl -
pyrrol of 2, 3R i nezy HM(@C&M—WEM ¥.-DMSP8-4.3238(dr.J=& Hz, 3

. 1.66 3 0 3767383 { 2,,41(1430
(H)m 1H) , fss 9?‘?661"(? éﬁé Hl;)bﬁ% (S 735‘ﬁ §31§-9 %]361;—23 3 _2H),
10. 83 (s, 1Ij);.;),, M5 58( ES),: 123872= (-Ml-}i) 53 (m, 1—3, 7.5 1H

R) - 4- ( 2- | di,get byl - 2- phenyl s= (4. 2n
bt o1 02 Sdimyr i d e e LR %o%%ém ) Poe ey 8zo 3 %6
(s, 3H) 5599 (5.4 393 231 s, t:z;m W78 ME 8@:‘-S(>m 30492 W13 4.22 (m 1H),
5.67 (t, 1H), 7.38-7.5 (m 3H), 8.39 (m 2H), 10.81 (s, 1H); M5 (ES):

338.2 (M+1). (R -4-(1-nethyl-2-acet Iamnoethl amn 25
phenyl E7I—I- pgﬂqﬂi(ﬂ%{fﬂﬂ (’ 33y ri |”yﬁ1b&iene° 2 ) Cbc%cjmg& (]iu{a—g
1 68 (s 3H),. 82 2(15(533 3Hp,.52. 34, (SH,BH) 3 .46H23., 52 .(8r,, =m .311)3 =4673:(m

.22 41-7..46 3 5. 2 3 -
(ES) >336. (Zgr(zl\/l+ a0 T80 M 3%k 38R 40 (my 2 8§ B s, WH3; VB

(S) - 4- ( 2tacetmy,| @Hnop Ay | Jmanmiaid-.5 M8 diEft hy2 - Phempi I 7ZH

pyrrol o[ 2, 3d] pyri m dine. 'H NVR (200 MHz, CDCl) 5131(d 3H), 1.66 (s,

3H) 2.26 (s, 3H), 2.35 (s, 3H), 3.78-3.83 (m I-% 17422(m 1H),

5.67 (t, 1HCOTRBEY X5 mle g3pekon) My, (B8 7(345 2%y Mws) (ES) 338.2

(M+1). 35 (S)-4-(1l-nmethyl-2-acetylam noethyl)am no- 5, 6-di net hyl -

| Compound 1500 (Table 15 below) ‘H-NMR (200MHz, CDCl;) & 1.40

15 - 1.80 {(m, 6E), 1.85 - 2.10 {m, 2H), 2.18 (s, 3H}, 2.33 (s,

3K), 2.50 (4, 3H), 3.%0 - 4.10 (m, 2H), 4.76 (m, 1H), 5.50 (qd,
iH), 6.03 (m, 1H), 7.40 (m, 3K), 8.37 (m, 2H}, 9.15 (brs,

1H). MS (ES): 383.3 {M+1).

20 Example 20: Synthesis of adenosine A, Antagonist.
Compound 1504 (Table 15 below} can be synthesized by the

general procedures given below.

HOy,
c @t
N NKH
M R — N
BOC BOC _5 NN N
: " Q
32

Compound 1504

30 Compound 31 (200 mg, 0.47 mmol) was dissolved in DCM (4 mL}.
Triethylamine (51 mg, 0.5mmol) and thiomorpholine (52 mg,
0.5mmol) were added sequentially. The solution was mixed for
several minuces and allowed to stand for 72 hours. The
reaction was diluted with DCM and HE.O and the layers were

35 separated. The aqueous layer was extracted with DCM. The
ccmbined DCM lavers were dried over MgSO,, filtered and



phenyl - 7H pyrrol o(2, 3d) pyri mdine. .H NNR (200 MHz, CDC1:) 5 0 - 1 JUN 2005
WO 02/ 057267 121 PCT/U 45280 1.41 (d, 3H), 1.68 31 11), 2=0% [igy 2065
3H), 2. 3.52 (m 2H), 4.73 (m 1Ry, 5.

7.41-7.4 0@{“’7%‘?736 8.40 (m 2H), 1g 13 (s, 1H): IS (ES)%%H%B M-1). 5
Exanpl e 10: Reaction of 4-c.loro-5 di et hyI 2- phenyl - 71- pvrrol o( 2, 3d]
pyrimdine with the urego lzamp §ded- dbn”eggy‘l:_ s cie and

et hoxy) car boﬁfpa%qﬁég‘ﬁ)r%pang gﬁ - -amgﬁoal - (1, - di rr;u?ﬁ sam

et hoxy) car bomyﬂeamm#ﬂrlcmn%om Y’Qﬁ EalBe3eHi Far Vr%@ﬁﬁer*%“cl@-t hat woE=2

Exampl e 1. T%%&rela(:t ave apfivet ey Al -dbddy ¢ .75 (s, SH), 2.
nmet hyl - 2- (1, i"met h %)carbonlamno%éthlamnOSG- -

di met hyl - 2- pH&mg. - )pyrzro-’| i i efilg- (288 '
et hyl - 2- (4, Iindi metihyl et hoxy)car bonyl am no) et hyl am no- 5, 6-

di net hyl - 2- phenyl 7H pyrrol o[ 2, 3d] pyri mi di ne which were 15 separated by

col um chromat ogr aphy (Et OAc: hexanes=1:3). The first fraction was

“d1- 4- (1- net hflor@ofihdl- didet hywaes hoxgpmbined  with  DMSO  (3mi} and
car bonyl am nQ I.):a ' -2 | -4 P8l 0 (2,3

HNIR (200 MRE S Ct ) By 20 o r gl S A | S PHEREL g M S8
3H) 3.34-3.4330% 2863 % 4B 70 (?ﬁe l-ﬂ)eaﬂslc%l 5YAG (§ocied HEO 1FpOm
5.53 (br,10lH:empérdtufe4Otan 3|rD.u..8d3thh4HﬁMC 2ifid HO.757hs, 13bkrsMRe886. 3
(M +1); The second_fraction % lé . ioh Ee

(i ot hul ot hoBSPRARBEy| S nBHEoFY i ho L8 VES Ui ¥R ngREgacted wizh EiOAc
phenyl - 7H pyrieal o( 2,73¢] mombtirtidiecrgdhINVRLEPO0s Mz re CREERpdSw2h nl H26- 4né0

(1|r_n|) 1% lA_fl)l 5225 (x% 3%%3%311'%‘%’ M%GO %1?9& g‘d a'EQd Sngcén-ragma

Chromatograpny (silica, 8:1 CHCl3/EtOH) yields 32 mg of a tan

o
m

LN

"
M)

w
o

15 oil.  Ethyl ether was added and the resulting solid was
filtered te yieid 5 mg of a white solid (9%).0SIC-148265:
"H-NMR (200MHz, CD.0D): d 1.44 {(brm, 4H), 2.03 (brm, 2H), 2.21
(brm, 2H)}, 2.70 (brm, B8H), 3.63 {(m, 4H), 2.92 (m, 1H), 4.26
(brs, 1H), €6.42 (s, 1H), 7.42 (m, 3H), B8.32 (m, 2H).

20 ,
Example 21: Synthesis of adenosine A, Antagonist.
Compound 1503 (Table 15 below) can be synthesized by the
general procedures given below.

25

Compound 1503

The bromide, compound 31 (220 mg, 0.47 mmol) was dissolved in
1:1 DMF:Dichloromethane (5 mL). To this was added K.CO:. (71
mg, 0.52 mmol) and morpholine (0.047 mL, 0.47 mmecl). The

mixture was allowed to stir at room temperature overnight.

n

Solvents were removed in vacue and the residue was

partitioned between H-O and dichloromethane. The organic layer




1H), 7.40-7.46(m 3H), 8.37-8.44(m 2H), 10.89 (s, JQH; M5 (ES). '?%ﬁ;@sz
(M+1). 30 The follow n.:orrpounds wer e obtai ned i simlar manner W69
that of BRxamne2¢0: PCT/US01/45280

(S, S)-4-(2-acetyl am nocycl ohexyl ) am pq- 5, 6-di met hyl 72- phenyl -

7H-pyrrol o(2,3d] pyrimdine. HNW (200 Mz, CDC1,) 5.1.43 (m 35 4 H), 1.60
(s, 3H, 1.83 (m 2 H, 2.18 (s, 3 H, 2230 (m 2 H, 2.32 (s, 3 H, 3.73
(br, 1H), 4.2Fagbrrigg wi2MEED,, Blreted3- ardB dNcetkbar e 3o & 40 (Ak

2H), 9.05 (s, .L.H, N 2] 02/0 57267 122 PCT/U SO 1 /45280
4- ( 2- et hyl - Zoé]scety B ﬁ%yrg %%qgcrlﬁ no-o, dl et AyFS3- phéni 1 8-Res/ nexanes

7Hpyrrol of 2, Qdeyrl?Tﬁmgn@f -# Nmt(ezomm GBC! {94%) 1. 51}-(~NMR 6HooMEz56

s e s o) 20 A S () L8508
(M +1) . E?anﬁ e §15 dl(llrI (f rret7h>45 43H1, m) dBnbt HgHet hoxy) car bony!
am noet hyl) am no- 5, 6-dinethyl -2-phenyl -7H pyrrolo(2,3d]pyrimdine (60.6.

10 ng, O0.153 s.tr edvvl htrlfluoroacetlc acid (0.5 nL) in
di chl or onet ha@#é%ﬁ% ?g 13- hé LT HE g RS © sﬂ%taWQW%@Wanol

vacuo to drynét85 The,redigilue mesl) dwesel vesken N\ dirrepkigbf or s de €20
m.) and triet ( t sol t| aqn.at_0C dded acetic

anhydri de 15 {(ﬁ{%@ﬂﬁﬁ: 5%18‘ gt)“o ‘{%9 %ﬁor? THE e taer\é?ni:g?ﬂré‘e\ﬁésec to
stirred at9 oo®? tCEH’EeIaé’t gié béﬁh@':fnrsramram@vmgmtrahedc*uﬁevmal@c‘i@n

dryness. The fesigte was é&@f@&tﬁ% Q,:aOJ '
qryness ographg/ éEt OA\C} T Sonred B e?paagr?é é’:ﬁ:réé@&i ce with echyl
tate 130mLJ. The comb:.ned organic layers were washed with

H,0. After drying with MgSO, and filtering, the organic layer
was concentrated in vacuo to give an orange solid.
15 Chromatography (silica, 10% CH,OH in CE,Cl;) yielded 15mg
(33%). “E-NMR ( 200 MHz, CDCl:): { 1.24 - 1.62 (4H, m), 1.85
(2H, m), 2.10 (2H, m), 2.26 (¢4H, m), 3.53 {(4H, m), 4.22 (1H,
m), 4.73 (1H, m), S5.85 (1H, d}, €.18 (1H, s), 7.2% {3H, m),
B.42 (2H, M), 10.0 (1H, s). MS (ES): 408 (M + 1).
20 '
Compounds 1500, 1501, and 1502 capn be synthesized using
similar preparation steps of Example 20 by treating compound
32 with an appropriately substituted amine.

30



di-4-(1-nmethyl -2-acetylam noethyl)ani no-5,6-dinethyl-2 20

phenyl - 7H pyrrol o[ 2, 3d] @i nmi dine. ' H NVR (200 Mz 13) 6 1.738L Lidb ¢,
J=8 Hz, \'%d'ﬁzm#zﬁ% (s, , 2.01 (s, 3H), 2.32 (s, 3H 3PFusdbds(m 2H),
4.65-4.80 (m 1H), 5.23-5.26 (d, J=§5Hz, 1H), 7.40-7.51(m 3H),
8.37-8.43(m 2H), 10.44 (s, 1H; M5 (ES): 338.2 (M +1). 25 Exanple 12:

(R R -4-(2-am nocycl ohexall)am no- 5, 6-di net hyl - 2- phenyl - 7H

pyrrol of 2, 3d] pyer#itdi ric, 458 o ZERRTLAT neGPRE a2SSAKS: OFCTEX pPRR 1

f 4- chl 6-di nethyl - 2-ph I d O-
e e ril o o

ol ), was treglked tWatﬂkftdrh'%Tdh)dl&rH Neurkdh 720efos Ind 7A. mmJR) m&%iﬁa*"

anhydride (0.325 n, N, N- di met rnam d m
.t enper at ur e foFyéz%ﬁO:?Af?emg%ﬁ\/a‘??aof(%-Gl'v %[ﬁi 'ieh 55’& atg
(10.0 nL) ard wdderibhOch al)anelp-Galeck ¢oiddse) r:sm@lzuee Tqr\men Xt ure: Wase
Separated and the q r MO 0 % EJS{}}{ 8Q UK, ,
2005 extract ed Wi t% gtﬁ%%%lggéﬁaty\gfggx 10. OAm_ ﬁ%ﬁéggo %—é ?@ Fefene
acet at e sol uti oranesocamasdoprCse, )1 kg i Pekeed sge- YRRBELr AtFaigs) NEC
concentrated ingvague:h 195¥B§§§m§@gaaé}€oéﬁ§é)du% ;Nﬁ%n%uﬂld%%bg Eoveeg%a:
chr omat ogr aphy (Et QAc: Hexane=lI tfﬁf rgl ve ?
(R R -4-(2- ace??P&ﬁ?ﬁo&ﬁHQﬂﬁ%@ﬁ% ity for A, and A1a recemto-s, was
5, 6- di met hyllp- 2upkenyids 7B pyisahd] 2£34] @il nadisags .’ H N2t ( 206:pWdadsCDGE3E
5.1.43. (m 4 g&ami%égoa£se g%ﬁ@eﬁt%éé%%één{dal - 10,000 nM) for ability to
inhibit NECA-induced B-Galactosidase activity by CY12660 or
CYg362.

15 Preparation of Yeast Stock Cultures: Each of the respective
yeast strains, CY12660 and CYB83€62, were streaked onto an LT
agar plate and incubated at 30°C until colcnies were observed.
Yeast from these colonies were added to LT liquid (pHE 6.8)

gnd grown overnight at 30°C. Each yeast strain was then
20 diluted to an ODge = 1.0-2.0 (approximately 1-2 X 10
cells/ml}), as determined spectrophotometrically (Molecular

Devices VMAX). For each 6 ml of yeast liquid culture, 4 ml of
40% glycerol ({:1:1.5 wvol:vol) was added (‘yeast/glycerol
stock™ . From this yeast/glycerol stock, ten 1 ml aliquots
25 were prepared and stored at -80°C until reguired for assay. |

Yeast A, R and A,,R Assay: One vial each of CY8362 and CY12660
yeast/glycerol stock was thawed and used tc inoculate
Supplemented LT liguid media, pH 6.8 (382 ml LT liguid, to
30 which ;s added: 5 ml of 40% gluccse, 0.45 mi of 1M KOE and
2.5 ml of Pipes, pH 6.8). Liguid cultures were grown 16-18
hr (overnight} at 30°C. Aliquots from overnight cultures were
then diluted in LT media, containing 4U/ml adenosine
deaminase (Type VI or VII from calf intestinal mucosa,
35 Sigma}, to obtain 0D = 0.15 (1.5 X 10°cells/ml) for CYB362
(AR2aR) and OD¢ = 0.50 (5X10° cells/ml) for CY12660 (AR} .

Assays were conducted with a final volume of 100 ul in 96-



H, 2.22 (s, 3 H, 2.3(;?m 2 H, 2.33 (s, 3 H, 342 (br, zf‘iﬁN}b
1H), 5.29 (d, 1H, 7.4 148 (m 3H), 8.35- 10 8.3 m 2H), 883( ﬂ&
M5 (ES): WA Garikvtdd - 1) . anple 13: To a solution of PCT/US01/45280

4- (2- hydroxyet hyl ) am no- 5, 6-di net hykas2- phenyl - 7H pyrrol o[ 2, 3d] pyri m di ne
(40.0 ng, 0.141 nmmol) in 15 pyridine (1.0 n) was added acetic anhydride
(D.108 g, 1.0§emohk)cabt Dfer Thmmdst wuehwasiast ar fedaat conoanteapetatof e- ¥ or

4 hr and the sol ent was a The o+ esi dqu syhiected tp~
preparative tm‘iﬁ | ¥F&r & ﬁu%%;éggrnap 5 %%Et‘ SAc: t%:reoxar?e ?n ?S to give 32 3 ny
(719 of 4-(2c@fcentrations of test comoouncs were u_llﬁzed (10 uM, 1uM ).

e L Ak o i A ace e

OH), 4.45 (t, 100, 508 (¥RO1HO. 7184- 7 @gzd(nq BHM) 8. Z9( 2 TH)S 9228 ¢35,
lH)I |25 Eﬁ'ﬂm gaéé Asalutéonzef Enfgo L:asAlaardad (&Y. %bcmxr:cz 3h&mbkaand
oxal 'y C ori

m) with 1 dr8p-b 1("3@&%!&7%'[2‘?71%/?‘? %13 o |r‘Feg|° bgé%ﬂat?gngﬁ? & ¥

fol l onwed by attiktnownofwed-1g Z-mhnmgﬁgdhlyamm 80 of NECA (5 uM for AR,

ey & R ARV LESLOL A8 Py el R Cah Ml Owe 282, MR L

and triethyl am nhe
m xture wd® cofcetBRT aved i ﬁdva@uGCan’élhet h§°ﬂé§'|°due Wﬁdslit reatfétl Wlnteh fhaal

sol ution of 29%9&9@5 digie uinJd Noglideet BML—EQhamcdﬁs(sé Oopl)cvi@re éd 5 fere
After renoval of 35 the solvent in vacuo the residue was washed with

diethyl et he?dﬁéﬁaﬁé’ @L5)weblgi veRrBl OPhEtESofege AR AR NREREG AT A2 f1y( .
_N 2005 5 10 (LabLine orbiral shaker 2-3 min) and allowed to incubate for

4 hrs. at 30°C in a dry oven.
15
B-Galactosidase activity can be gquantitated using either
colorimetric (e.g., ONPG, CPRG), luminescent (e.g., Galacton-
Star) or fluorometric substrates (e.g., FDG, Resorufin)
substrates. Currently, fluorescence detection is preferred
20 on the basis of superior signal:noise ratio, relative freedom
from interference and low cost. Fluorescein
digalactopyrancside (FDG, Molecular Probes or Marker Gene
Technologies), a fluorescent B-Galactosidase substrate, was
added to al. wells at 20 ul/well (final concentration = 80
25 uM). Plates were shaken for 5-6 sec (LablLine orbital shaker)
and then incubated at 37°C for 90 min (95% 0./5% CO.
incubator). At the end of the %0 min incubation period, B-
Galactosidase activity was stopped using 20 ul/well of 1M
Na,CO, and all plates shaken for 5-6 sec. Plates were then
30 agitated for 6 sec and relative fluorescence intensity
determined wusing a flucrometer {Tecan Spectrafluor;
excitation = 485 nm, emission = 535 nm).

Calculations: Relative fluorescence values for “Control” wells
35 were interpreted as background and subtracred from “Total” and
“Unknown” values. Compound profiles were analyzed via
logarithmic transformation (x-axis: compound concentration)

followed by one site competition curve fitting to calculate



(ES): 353.2 (M+1). Exa e 15: A solution of 4-(2 noet hyl ) am no-

S, 6- di metMydzr@7whenyl -7H pyrrol o[ 2, 3d] pyrim di ne (70.0 mygyu®i1243emmol )
and succinic anhydride (27.0 ng, 0.874 mol) in dichloronmethane (4.0 i)
with 1 drop of N, N-di methylformam de was stirred at room tenperature for 4
hr. The reaction mxture was extracted w th sodi um hydroxide (3 x 5.0 niL).
The aqueous  Fdl:utYd+H&@s (BEFRPFR@d % $H 3 M hydrochl oride to pH = 7.0. The
whole mxture was extracted with ethyl acetate (3 x 10 nL) . The conbi ned
organi ¢ solution was dried ( 804% and filtered. The filtra vva
concent r at ed Y8R %Fac {30 yn BPIGE eSS, GSRGVIEE®E off tT ]
4-(7- hydroxy Fana14.40 chmmeheﬁuell)-msao&nﬁ- steld::trpl::LYSZ ste3+113¢

di et hyl - hen ES) 382.2. (M +1)
E;anpl)é 167 p 0(41:5% ﬁgg%yl T mTJeeu%(DIVF#E “ro ﬁfewpé‘ﬁur€%re
added 700 nngfor.ZI-E(aﬂg mmpmwwm REFZ- plrenp]- a'ucz CY8362
5, S-di et hyl - (Ey rr%'a%(e%o%d)=la>i-r1'-fi‘4‘3'2“% fx:‘i' llobl\/% biév%ch%lofs NahoG v

gl ycine, 20 N, N- di net hyl am nog | ne
hydroxybenzotI-r |Sézélt§3('ljié§f’) léfﬁa By2 nﬁe‘é? E"IEB f21§3 LEU2 PGKD hA2aR 2mu-

di met hyl am nepioRERR- Angiy Wb dd v xdgpdwydrochl oride (FOC). The reaction
m xture | eft stirring overnight. DMF was then renoved under reduced
pressure d the reaction mxture was partitioned between 20nL of et hyl
acetate and S0nmMedfia: waﬂ‘er(LeiEhErpqsepukerp@mtédm edi £Xig agdretbdad tdrer owd h
2x20m. 30 of t ani c.portion r washed
with brine, grl %estta rﬁ'y%[bg%éslbg%%)%ﬁ] gsus? fented wit tRe"Fol10Wing:

. 1.0g va’zne .0g aspartic acig, D 75g phenylalanine, 0.9%5g

15 oxohexyl ) am no-5, 6- di get hyl - 2- phenyl - 7H pyrr ol o(',j pyri m-dljng; 4“’?0@5

lysine, 0.45g tyrosine, (.45g isoleucine, 0.3g methionine,
15 ©.6g adenine, 0.4g uracil, 0.3g serine, 0.3g proline, 0.3g

cysteine, 0.3g arginine, 0.9g histidine and 1.0g threonine.

Comstruction of Yeast Strains Expressing Human A; Adencsine
Receptor

20 In this example, the construction of yeast strains expressing
a human A, adenosine receptor functionally integrated into the

yeast pheromone system pathway is described.

I. Expression Vector Construction

25 To construct a yeast expression vector for the human A,
adencsine receptor, the A, adenosine receptor cDNA was
obtained by reverse transcriptase PCR of human hippocampus
mMRNA using primers designed based on the published sequence
of the human A, adenosine receptor and standard techniques.

30 The PCR product was subcloned into the Neol and Xbal sites of
the yeast expression piasmid PMP15.

The pMPlS plasmid was created from PLPXt as follows: The
Xbal site of YEPS1 (Broach, J.R. et al. (1983) "Vectors for
35 high-level, inducible expression of cloned genes in yeast" p.
83-117 in M. Inocuye (ed.), Experimental Manipulation of Gene
Expression, Academic Press, New York) was eliminated by



acet at e/ hexane gave 410 of the desired product = 1 JUN 2005
4- (ci s- 3+ DhbpbMtpxycar bOnyl - 2- ami noacet oxy) 35 cycl opent yb)/uso1/45280 -
am no- 2- phenyl -5, 6, -di met hyl - 7H pyrrqke(2, 3d1 pyrim dine, M (ES)

(M +1)480.2. The ester was then treated 124 WO 02/057267 125 s JUN 2005
PCT/USO1 /45280 with 5 mL of 20%t-ifluoroacetic acid in dichloronethane a:
room tenper at Wigedw©fdn ovendnipghl and teéngmancentvat edeazdr YepEakcoOXwiat.h
et hyl acetate _gave 30 of. an_off white . | i.d; ie oy -
4-(cis-3-(2-af¥ %&cfd‘lt(?pgﬁtgyf:fegmeﬁc-gg, %gﬁl nefHy 5--° b}’ G-ges-Ios
1-2-pheny|-7HqﬁﬁH(ﬂﬁmHESdkp§Ffﬁiﬁinéinkhtlummmmanglanﬂuﬂiekams]ES CES)!
(M +1)=380.1. .One skilled,Lbsthg. L-L eiate that the fol Low.og.
conmpounds can lﬁgastyln?%'es?)é%%Ibygf‘ﬁégrtr\é_%hod%%gilr.scc#egslgoé%%oove_: ‘1%)_ iy f
4- (ci s- 3- hyldr 8RS opent y| FakEnpleseidi mashydigegsteshwi ?H-Z§5+ ¥ ok BE2 NI
pyrimdine M5 (f3Sh i(Mctl) To323u3- and PGKp fragments generated by PCR.  The
4-(cis-3-(2-aﬁ%ﬁoaé§¥%xy)coclogen?nl)aniﬁo-S,B-dlnethyI-Z- 15 . -
phenyl - 7H pyr Rol ¥} 2L84E RAR BRIHRET | FRE0PERESETE Y BP+1 Bty Ivom
(M +1) = 380. 1ye4s03racalsdmiodp)ypnpesi donyk:iDidg dEsml hyind -y |sifds. The
pyrrol o[ 2, 3d] pyri m_di ne_20 (M+1)= 364. 2. Vi Eimmes

2 (25N - et hy PSP RBPSpgPRant REPeT e CRRETHGT P HIaSRAToARY for ATRYS S5 son
pyri nm di nel0 MBxOlES) pPBKa&) =G&hah. Y.-S. et al. (1930) Mol. Cell. Biol.

10:2582-2590) with PCR primers containing BglII and Ncol

filtered and concentrated. Purification on silica 31 eluting with ethyl

sites. The resulting plasmid is called plLPXt. pLPXt was
modified by inserting the coding region of the a-factor pre-
pro leader into the Ncol site. The prepro leader was
15 inserted so that the Ncol clcning site was maintained at the
3" end cf the leader, but not regenerated at the 5' end. In
this way receptors can be cloned by digestion of the plasmid
with Ncol and Xpbal. The resulting plasmid is called pMP15.

20 The PMP1l5 plasmid intc which was inserted the human Al
adencsine receptor cDNA was designated p5095. In this
vector, the receptor c¢DNA is fused to the 3' end of the yeast
a-lactor prepro leader. During protein maturation the prepro
peptide sequences are cleaved to generate mature full-length

25 receprtor. This occurs during processing of the receptor
through the yeast secretory pathway. This plasmid is
maintained by Leu selection (i.e., growth on medium lacking
leucine;} . The sequence of the cloned coding region was
determined and found to be eguivalent to that in the

30 published literature (GenBank accession numbers S45235 and
556143) .

II. Yeast Strain Construction

To create a yeast strain expressing the human A, adenosine
35 receptor, yeast strain CY7967 was used as the starting
parental strain. The genotype of CY7567 is as follows:

MATa gpaDl163 gpal(41)Gai3 fariDi442 tbr-1 FUS1-HIS3



25 4-(2-acetani dobutyl ) ag no- 5, 6-di met hyl - 2- phenyl gfH pyrrol of 2= Bdlyy 2g95
pyrimdine, M5 (ES) (M = 352. 4.

4- (2- N - nety bybameabut yl ) am no- 5, 6- di net hyl - 2- phenyl - 7H  38CT/US01/45280

pyrrol o[ 2, 3d] pyri m dine M5 (ES) (M +ij= 367.5

4- (2- am nocycl opr opyl acet am doet hyl ) am no- 2- phenyl - 7H pyrrol o[ 2, 3d3
pyrimdine M5 (£ (Moelhk= :3691%..1382 sce3D1156 lys2 ura3d leuZ -l
4-(trans-4-hy rox cycl ohexyl ) am no- 2- ( 3- chi or ophenyl ) - 7H WD 02/ 057267 126
r -1JJsN2005 {BC&/45280 pyrrolo[2,3d] pyrinmdine M5 (ES) (M .:)=342.8.
4-(trans-4-hydroxycycrohexyl)anino -2-(3-fluorcpbeny pyrroio [2,3d]
pyrimdine Ms (ES) X-'-)=327.2. 5 4-(trans-4-hydroxycycl ohexyl)am no-

2- (4-pyridyp)-The 9@m¢©i©[@aEkﬁm§r¢n#drm%AQEEQEﬁﬁ’QmA+1) =310. 2. Exanple 17

10 15 20 25 23MBTa7-N.:----- Mating type a.
éﬁéiﬁiiéé;;;”. The endocgenous yeast G-protein GPAL has
been deleczed. :
gpal (41) Goii... gpal {41} -Gai3 was integrated into the
10 .. yeast genome. This chimeric Ga protein is

composed of the first 41 amino acids of
the endogenous yeast Ga subunit GPAl fused
to the mammalian G-protein Gai2 in which
the cognate N-terminal amino acids have
been deleted.

fariDl44z....... FAR1 gene (responsible for cell cvcle
arrest) has been deleted (thereby
preventing cell cycle arrest upon
activaticn of the pheromone response
pathway) .

58 o) o SO . strain with high transformation efficiency
by electroporation.

FUS1-HIS3..... a fusion between the FUS1 promoter and the
HIS3 coding region (thereby creating a

pheromone inducible HIS3 gene).
15 can Lo . arginine/canavinine permease.
steld4::trpl::L gene disruption of STEl4, a C-farnesyl

YS2... methyltransferase (thereby lowering basal

signaling through the pheromone pathway)} .
ste3Dll56.. endogenous yeast STR, the a facror

. pheromone receptor (STE3) was disrupted.
20 lys2eann . . defect in 2-amincapidate reductase, yeast

need lysine to grow.
05 of- U ORI : defect in orotidine-5'-phosphate

decarboxylase yeast need uracil to grow
leula . . defect in b-isopropylmalate dehydrogenase

yeast need leucine to grow.
CLIPloiinsens - defect in phosphoribosylanthranilare,

yeast need tryptophan to grow.
his3umenn s . defect in imidazoleglycerolphosphate

dehydrogenase, yeast need histidine to
grow.



CL~N \ NO1-- 0 .7 24 Schenme | X C1 C1 N N 30 Thegpyrrole nitrogen of
(7) (Schene IX) was prot@ted with di - t - butyl ar bonat e under basiilé 7505
condi ti onggd@egtrhd the “correspondi ng carbamate (22). Radicgabsodrnsmnnation

of (22) proceeded regioselectively tnoyield bromde (23) In general,
conmpound (23) served as a key electrophilic 35 internediate for various

nucl eophilic pl ity fderse-e D splacenent .of .the alkyl bromide with
sodiun1phenolggg rf%ﬁ§ﬁ¥%$e y?%ﬁdea'%§%t8ﬁﬁac(24??08u5§%ﬁhéht di spF acerEnt

of WD 02/05726%eg27oPosemism: PETASSOL #5286 tleecaryhgcitharinda. andererpyal
desires  comanndros), Baarca tmthea = oprdshed Bty i0sH fa o
Accordance wi fHS3cHeP8 pYtp§idase reporter gene plasmid. Flasmid D384
5 was derived from plasmid pRS426 {Christianscn, T.W. et al.
(1852) Gene 110:119-1122}). Plasmid ©pDRS426 contains a
polylinker site at nuclectides 2004-2016. A fusion berween
the FUS1 promoter and the B-galactosidase gene was inserted
at the restriction sites Eagl and Xhol to create plasmid
10 pises. The pl584 plasmid is maintained by Trp selection
(i.e., growth on medium lacking leucine) .

The resultant strain carrying pS5095 and plt84, referred to as
CY12660, expresses the human A, adenosine receptor. To grow

15 this strain in liguid or on agar plates, minimal media
lacking leucine and tryptophan was used. To perform a growth
assay on plates (assaying FUS1-HIS3), the plates were at pH
6.8 and contained 0.5-2.5 mM 3-amino-1,2,4-triazole and
lacked leucine, tryptophan and histidine. As a control for

20 specificity, a comparison with one or mere other yeast-based
Seven transmembrane receptor screens was includea in all
experiments.



15 G D -t-butyl dicarbonate (5.37 g, 24.6 mmol) and di net hyl

am nopyridine (1.13 g, 9.2 nmol) were added to a solution contg&n rtg ){
(1.50 g, 6.15 nmmol) and pyridine (30 mL). 20 After 20 h the reaction fgvd@ag
concentrated and the residue was partitioned between CH Cl, and water. The
CH C - |layer was separated, dried over MgSO' filtered and concentrated to
yield a black solid. Flash chromatography (Si02; 1/9 Et OAc/ Hexanes, Rl

0 1 b et G il WS WIS

, 2.66 (s, sddephuwole-Cl13), 1.76 (s, 9H  carbamate- CX3) VB,
344.1; Mt = 30 175-177C. 35 C1 (r) 1 JUN 2005 WO 02/ 057267 PCT/U801/45280

128 N- Br om0k devisi FREBRLEOB- by comsgaunnbdoy oh e sCre2nayexpreds gl )
were added d Quimso|ALd QRN BEebES) E3AT: TBnaly s AIBIYs Y Q4 (50

mL.) 5The so to reflux i on was cool ed

I e
to room terﬁ}ber %Wé: gﬁ*&”@”ﬁ?ﬁﬁcﬁﬂﬁ%ﬁ‘&a‘?%ﬂ’ac‘tﬁ) dte@‘ﬁ}'léﬁleé a white sclid.
Fl ash chromat ography (Si02; 1/1 CH d:/Hexanes, Rf 0.30) yielded 960 ny

84%) of 't@h§§hk 3 CDCl, 56. 52 2H, Ar-
(7. 48/() ?m aS\Ig,lI Ar - dib2 *gc%ﬁ'\@%é@ﬂ%% 4. 93)(5, 2H, p§/m ol e- CHFPBR ,

1.79 (s, gmp<ﬁnngnmuq;c31yaans expression vector for the human A2a
adenosine receptor, the human A2a recepror ¢DNA was obtained
from Dr. Phil Murphy (NIH). Upon receipt of this clone, the
A2a receptor insert was sequenced and found to be identical
to the published seguence (GenBank accession # $46950). The
receptor cDNA was excised from the plasmid by PCR with VENT
polymerase and c¢loned into the plasmid pLPBX, which drives
receptor expression by a constitutive Phosphoglycerate Xinase
{(PGK) promoter in yeast. The sequence of the entire insert
was once again sequenced and found to be identical with the
published sequence. However, by virrtue of the c¢loning
strategy employed there were three amino acids appended to
20 the carboxy-terminus of the recepror, GlyServal.

10

15

II. Yeast Strain Construction

To create a yeast strain expressing the human AZa adenosine

receptor, yeast surain CYB342 was used as the starting
25 parental strain. The genotype of CY8342 is as follows:

MATa fariDl442 tbri-1 lys2 ura3 leu? trpl his3 fusl-HIS3 cani

sLe3D1156 gpaDll163 steld::trpl;::LYS2 gpalip-rG, E10K (or gpalp~

rGygD2298 or gpalp-rG,.E10K+D229S)

30 The genetic markers are as described above, except for the G-
protein variation. For human A2a receptor-expression, yeast
strains were utilized in which the endogenous yeast G protein

GPAl had been deleted and replaced by a mammalian Gos. Three

rat Gos mutants were utilized. These wvariants contain one or

35 two point mutations which convert them into proteins which

couple efficiently to yeast PBy. They are identified as G, EIOCK

(in which the glutamic acid at position ten is

141




10 M+ 1 = 423.9; Mt = 155-157C. C 15 20 Sodi um noxi de trihydrate (173
ng, 1.02 mmvl) was adde n one portion to a solu n of bromi-dé (28)20(810
my, 0. 97 worAds72& dissolved in CH A - (5 nL) and DVF (10 ptjuseisfsesr 2 h
the reaction solution was partitioneg between CH - and water. The water
| ayer was extracted wwth CH .. The conbined CH . [|ayers were washed

W th water, depddcpdewingSOysthet er@dCad®s tomodghattdd eoprebd acyel Edw
solid. Flash_ghr 0ghaph LO2; et nes =y Rk ,8-3Q) Yyi.elded
210 g (50% Po%?‘;w,%%tzg 2% ?8?%%?3 ‘iﬁrﬁw% (200’%, “’c‘:ﬁ&% 55 §3¥%m 5,
Ar- H), 7.48comtams Mot POAMq MURKATA[@nsAr-H), 7.03 (m 3H, Ar- H), 6.83
(s, 1H, pyrrole-H), 5.45 (s, 2H, ArCH O, 1.76 (s, 9H, carbamate-CH ); M5,
M = 436.2, 35 WD 02/057267 ‘Sﬁo 129 5 10 ~~r_0__HN NH - | JUN 02005 _
PCVUSO ASZ2B0 S&Z80iTut FoRE6nt HHNGA24PPE8R hgthe. S0l FUTaRE 15 acSatyl
ethyl enedi aficreiz)l wgs L-@nstoeimedand diVEEL {RBeflx haaspdeaiad t o=tooxC.

After | ht h%LtP%rgae{ﬁégpetg@s) ral Sv?ld{:lli OpLPBX-AZa (Receptor ). A plasmid
with the FUS1 promoter fused to PB-galacteosidase coding
sequences (described in above) was added to assess the

10 magnitude of activation of the pheromcne response pathway.

Functicnal Assay using Yeast Strains Expressing Human A.

Adenosine Receptor

In this example, the develcpment of a functional screening
15 assay in yeast for modulators of the human A. adenosine

receptor is described. -

I. Ligands Used in Assay
Adenosine, a natural agonist for this receptor, as well as
20 two other synthetic agonists were utilized for development of
this assay. Adenosine, reported to have an EC,, of
approximately 75 nM, and {-)-N6-(2-phenylisopropyl) -adenosine
(PIAR} with a reported affinity of approximately 50 nM were
used in a subset of experiments. 5'-N-ethylcarboxamido-
25 adenosine (NECA) was used in all growth assays. To prevent
signaling due to the presence of adenosine in the growth
media, adenosine deaminase (4U/ml) was added to all assays.

II. Biological Response in Yeast

30 The ability of the A, adenosine receptor to functionally
couple in a heterclogous yeast system was assessed by
introducing the A, receptor expression vector {p50895,
described above) into a series of vyeast strains that
expressed different G protein subunits. The majority of

35 these transformants expressed G, subunits of the Gq; ©T Gy
subtype. Additional G, proteins were alsc tested for the
possible identification of promiscuous receptor-Ga protein
coupling. In various strains, a STE18 or a chimeric STElB-



partitioned between Et and water. The water |ay extracte

Et OAC (2X3g gdhe260nhi ned Et OAc | ayers are 20, washed wi t hpawmtusey/sszii ed over
- MgSO' filtered and concentrated. Fl agh chromatography (Si02; 1/10 EtQ i/
a4 -., R 0.25) yielded 73 ng (931) of a white foany solid (25) . | H
NVR (200 MHz, DMSO-d6) 5 11-81 (br s, IH NH , 839 (m 2H Ar-H), 8.03
gbr8t,9 IH7 H) ocﬂs@ﬁdﬁwés thr.e&hk&e% (Zn26 t2de Genorl® (dB8 ﬁghl'gézs -H)
: - S rr S

A G0, 3TBE (WRSH, SRS pasberes g orerrsi P B (kensisnahe
M5, M+ 1 = 482eGrEiedi ebbewoigFUBDPELBES mBeEenjatalned«n@ forasakecsiohl ar
to 30 that of Eé l'% Lfedia conrainin a - -triazole (tested
4- (2-acetyl aRi 5 Fﬁy‘Il) Sm ﬁg-g- pﬁ%ﬁoxy ?hyl ‘51 %e]hy?i%,h:‘ - cested
pyrrol of 2 3dxp9r.2ni @i- AeandPl 106AMD 706 IMEHES) his4Qding .(Mrrhps8s=mants
4-(2-acetyl oet; o] 4- oX th - - S
phenyl - 7I—I—%§Fr@ol O*’%&%ﬁ@p&‘y“&él nfg!:HBE_QEQ?Q 4%)5% ﬁre%a- Elc1 JU:|>\1 208%“\7\0
02/ 057267 p@pgg@p@gzgoam.}gg-_,  4- trlazole 4 U/ml adenosine deaminase

4h(2 ?cstHz/I aﬂanlc)qtéfzmsﬁéiign rue:@:idln@@l Croplrgrexy nfi&l*‘c}’.lll\ﬁ@*s 4c:=(2 various
pheny pyrro 1] pyri - ace, .
tyl am noet hijT&ﬁf"%’#—a C? rﬁre%djo ciﬂsiétﬁy) n@?éﬁ at5(0 0.1, nd 10
phenyl - 7H- pyMi owals2, éi:(j:]lp.)erd m dirmst VB(ES)morli3led for 2 days. Ligand-
4-(2-acetyl t hyl —
phenyl - 7H p?%gfi@%gX gl}./rrﬁlﬂmﬁaéﬁbﬂ%éd%%fg gggagg EAX 'ifns 1gennes in the
4-(2- acet y| AAFAGEBhWICEEH FIIR-IME - ph&l}ﬁ aﬁﬁml)n@*amls@mpmhyﬁd in Table

. TH-pyrrol o[ 2, Py M difge WHGES): A00. gnﬁ%aées that ligang-dependent
4- (2-acetyi am noe*- hyl )am no-6- (N- met hyl - N- amno)rre? I

hyl -
2- phenyl - 7TH-BFEPSIP3] 22S8TS§F R VS A?S(fES)dDE-@szegi(Mhli)e (+) denotes

15 ligand-dependent response. The term "LIRMA" indicates ligand

130~C. After 3 h the reaction was cooled to roomteierature EJ“N ??]35

independent receptor mediated activation.



15 4-(2-N -nethyl ureaet gyl ) am no- 6- phenoxynet hyl - 2gghenyl - 7H = 1 ;4 2005
pyrrol o[ 2, 3d3pyri m din MS (ES): 416.9 (M +1). EX | e 18: Synt hesi § ‘of“W
adenosi n&voA2/0Amteéagoni sts. 20 Conmpound 1319 and Conpound IB20u$irablse 13

bel ow) can be synthesized by the gemdral procedures herein. 25 HO,a NH
Compound 26 X = .- Conpound 27 X = d 30 Conpound .319 Conpound : 320
Conpound 1319 (8le) "H NWMR (d6-DMSO) €adild7a(m 4H), 1.93 (m 2H), 2.01
(m 2H), 4.11 (brs, 1H), 4.61 (d, 1H J = 4.4 Hz), 6.59 (m 1H), 7.09 (m
1H), 7.21 (m 2H), 7.49 (dd, 1H, J = 35 8Hz, 14Hz), 8.03 (m 1H), 8.18 (d,

1H, J = 8 HfJ T Hddz o0 (TS, Ga Bilounsx (E9) . 7 OTOMEL WO 02/03@%§T3¢3T
Compound 1330 (319, MS{(ES) : 343.1 (M +1).@f‘ i |JUNT2005 PC%/U SOL 745280

Exanpl e 19: |SyStREsFs ¢f adenosine A, AnFAGERISt | CYRFE@RES1321 (Table 13

bel ow) cap ke synthesifed by t--- 5 general procgdures given below. O i CN
|
CY1316 GPA, STEiB -
GPAG1-G,,, -
GPA41-G,., "
10 GPR41-G,.. -
GPA41-G, ;-Guos LIRMA
GPA41-Gasziox -
GPA41-Gysrazes -
15 +GPR41=Ggy Tt
‘integrated::
Y2120 GPA, STE18 ssT24 +
GPA41-G,., -
GPA41-G,,- .
20 GPA41-G,,; +
GPA41-G,,; ~Gaos LIRMA
GPA41-Gsz1gx ‘ "
GPA41-Gosrangs -
25 CY9438 GPA, STE1B-Gv2 -
GPA41-G,;; +
GPA41-G, ., -
GPA41‘G013 -+
. GPA41'GE;2'G3°E LIRMA
30 GPA41-Gogziox -
GPA41-Gagponee -
CY10560 GPA.-integrated | STE1B-Gv2 sst2d -

35 As indicated in Table 3, the most robust signaling was found

to occur 1in a yeast strain expressing the GPA,(41)-G
chimera.

@il

IIZ. fusl-LacZ Assay

40 To characterize activation of the pheromone response pathway
more fully, synthesis of B-galactosidase through fusllacZ in
response Lo agonist stimulation was measured. To perform the
f-galactosidase assay, increasing concentrations of ligand

were added to mid-log culture of human A, adenosine receptor



10 EtO OBt 28 29 OH :cnFour' = 1321 15 Conpound 28 (10.93g, 50.76 mmol) was
dissolved in DVF (67 nL) 4-Am di nopyridi ne hydrochl ori de (8.0% 50. 76
mmol) and DBU (15.4 g, 101.5 mmol) were added sequentially an {hd N 2005
reaction was heated to 85C. After 22 hours, the reaction was 20 cooled to
roomtenperature and the DMF was renoved in vacuo. The dark oil was
diluted with 2M HO (80 nL)- The reaction was allomed to stand. After 2
hours, theggotdide (4R alsedszir@;ﬁ%a&da sal i.d was vashed
with cold wa er and drlgg to %éééfg ﬁ%%%a Y<compBtng 29 25
(69°/<) ' H (CRrFaid; - DNB?%”EF wr(rss We 71§p1(as:ed1H)3pd sgssw(-d 2H,
Co 5. 621 @:ﬂﬁu(ght 24 the préd®ice 1f gﬁ:lné'bi%;n? ﬁ&%&%\-@uﬁ D) ; 8@%} son M "‘1)
npoun s dil utedw an eat e
105C. Aftgcfe%%“ﬁ%urs %ét?g%%‘)ﬁnvﬁeusam%ﬁ ﬁecrlbaﬁfflpanm@@ Ufie HAGLt he
POC13i s r @fenasine deendnasheant tkgand; kindbet Sofi bat Byt 4 - dEkh ££5N)
fol | oned %set,ﬁ@ésuz(é@qmg Télﬂz d |s Il tered and vvashed
np STl P Selutl S04 Cebs LIBASLECLOTS,

with ether to |eI % red so
appr oxi matel’y %Fﬁu3§ &ﬁa u§§&dwﬁﬁﬁoaﬁsﬁwrther purlflcatlon in the next

reaction. M5 (ES): 230.7 (M+1). |, WO 02/057267 PCT/USOLl/ 45280 132
The results obtained with NECA stimulation indicated tha: at
10 a NECA concentration of 10°° approximately 2-fold

stimulation of B-galactosidase activity was achieved.
Moreover, a stimulation index of approximately 10-fold was
observed at a NECA ‘concentration of 10™° M.

15 The utility of this assay was extended by validation of the
activity of antagonists on this strain. Two known adénosine
antagonist, XAC and DPCPX, were tested for their ability to
compete against NECA (at 5 wM) for activity in the B-
galactosidase assay. In these assays, B-galactosidase

20 induction was measured using FDG as the substrate and 1.6 x
10° cells per assay. The results indicated that both XAC and
DPCPX served as potent antagonists of yeast -expressed A,
adenosine receptor, with ICgy values of 44 nM and 49 nM,
respectively.

25
In order to determine if this inhibitory effect was specific
to the A, subtype, a series of complementary experiments were
performed with the yeast-based A;, receptor assay. Results
obtained with the A,; yeast-based

30 assay indicated that XAC was a relatively effective Ay,
Teceptor antagonist, consistent with published reports. In
contrast, DPCPX was relatively inert at this receptor, as
expecged from published reports.

35 IV. Radiocligand Binding

The A, adenosine receptor assay was further characterized by
measurement of the recepcor $ radicligand binding parameters,
Displacement binding of [ 38y crx by several adenosine receptor

145




UN 2005 Conpound 2.321 -H NWMR (2-5e) (200MH, d_-DVMSO) d 1.36 4H 1. 9? (brs,

2H), 2.02 ?Ers 2H), 3. (brs, 1H), 4.14 (brs. 1. 4.56 (d, -1H, JUHN=05

Hz) 6. 63“{@ , 7.15°(m '-H), 7.32 (d, 1H J 6.2 %,/Uﬁ,lg‘%g(,d 2H, J
4.4 H) d, 2H 5 J = 4.4Hz), 11.67 (brs, 114). M5 (ES): 310.2

-1; Conpound 1501 (Table 15 below) 'H- NWVR (70% (200MHz, CD, O d 1.84

E 3H), 3.52 (t, 2H, J = 6.0 Hz), 3.83, t, 2H J = 6.C Hz), 6.51 (d, 1H,
J
(ES

; 3 4Hz) , ?am@dgnﬁa momponn§a3lﬁﬂp,'DP¢2X 1GrEMCG8H) wa 30aliMzedH) s M

296. 0 O%ﬁ\ﬁé)el ow_MS (ES) .3345 0 (M),
Corrpound 150Wf¥%ﬁe 15 igeikovx'/) 535 4. 407 157" 80P (m
6H), 1.85 - zmmm(fmn@l—brec@tl@'(s ﬂ'}g‘z—g I@E:g?z:%lﬁ)lthz 5&5(5(1 3@)&:‘*‘%"‘&35 37
2 8,37

?mloz(H)m 9%?%5%%4%%@3 Pl (ly add Wiag)* g%p%’:& ng esis

of aden05|%etROSRnt“aT(j’HhV?PStCB‘ uﬁHEESW{%@r@Ql@!ﬁ)é‘lmen lﬁe:e'ues ne
synt hesi zed kgckbecrgenerale mm&ﬁﬁdMBe&eehﬁeﬁerbowkaN1¥e Be NN N+ BOC.

~ 31(200 g, 0. 47
ol ) et i S0P SBIAS DOME(EoREL T TPF CERSAEm Ao IoEE OISy Saine =
t hi onor phol i AacEEa tag w:@lSan% )nM/er{eHhﬁﬂlédaséqment-eabhmg o ceeltai-Qas
mxed for segepabaBiukeseang ak! Quednto StARA.L0r; 72 fours, She, . .

10 HCl, pH 7.4, 1 mM EDTA, 10 mM MgCl,, 0.25 % BSA and 2 U/ml
adenosine deaminase in the presence of protease inhibitors
for 60 minutes at room temperature. Binding was terminacted
by additicn of ice-cold 50 mM Tris-HCl, pH 7.4 plus 10 mM
MgCl,, followed by rapid f£filtration over GF/B filters

15 ‘previously scaked with 0.5 % polyethyenimine, using a Packard
8¢é-well harvester. Data were analyzed by nonlinear least
sguare curve fitting procedure using Prism 2.01 software.

The ICsp values cbtained in this experiment are summarized in
Table 4, below:

20
Table 4
IC=n (ML

Sompound hAalR DA2aR hA3R

XAC 6.6 11.7 53.1
25 DPCPX .5 326.4 1307.0
CGE-159543 13.1 15 .8 55.5

NECA 215.5 284 .8 34.9

R-PIA £67.6 678.1 23.6
IB-MECA 727.7 B59 .4 3.1
30 Alloxozine 1072.0 1834.0 B216.0

These data indicate that the reference: compounds have
affinities cecnsistent with those reported in the literature.
The data further indicate that the yeast-based assays are of

35 sufficient sensitivity to discriminate receptor subtype
specificity.



reaction was diluted with. DCM and H 0O and the | ayers were 35 sep@r‘%sd?
The aqueous | ayer was € acted wwth DCM The co ed DCM | ayers we 065
dried overp MasSfer, filtered and WO 02/ 057267 133 1 JUN 2G@T/uda@ifigss01/ 45280
concentrated. Ethyl ether was added i the crude sanple and the resulting
sol i d was filtered to yi eI d 100mo of a white solid, 32(62%. 'H M (200MHZ,

,) d 1 76 S, (brs H& 2.79 (brs, ZFD 3.66 (s, 2H), 7.46
uc ‘a, n§“( n%“%iihp%nags SRES TSI T he OMBGE ( Srbhnand s
trans -4 am m@eyﬁsalmxzmgﬁep(cwﬁg, 1.25 mml) and heated to 130C for 4

hours. The re Ct gn vvas co Ied Ll_geeroom 10 t erature and diluted with
Et OAc and H, [ﬁﬁ%ﬁ%ﬂ? the BqHEAGS PAGer SREEening
extracted wi tmsEai)Aan (QE)iStTfﬁamombﬁnédtOtgame LRy ernsumet eanasiac i
H O and bei e filtered and concentrat ed.
Chr omat ograp% %%#?gaﬁéi%ﬁ?ac}b yields 32 ng of a tan 15 oil. Ethyl
ether was added and the resulting solid was filtered to yleld 5 ng of a
white solid (,). .Cg&nd488kea in HRAMR, (200MHz, CD,CD): d 1.44 (brm 4H),
2.03 (brm 2H), 2.21 (brm 2H), 2.70 (brm 8H), 3.63 (m 4H) 3.92 (m
1H), 4.26 (b’Plse RRFurglad igmndl Hdedositng m a8Hwel8. 3 (B8rhet) «h2Q Jo@apl e
21: Synthesi Aohenos] A und,, 1503, (Table 15 belo
can be syt he; hzcsl‘lggzred b tih%§ ég%e?gjmyggrg l?g% \r}ear%: eljoé\?a?%s were used
for study of the human A2a receptor functionally expressed in

yeast. Three ligands have been used in the establishment of
this assay. They include:

Ligand ' ~ted K; Eupction
15 Adenosine 500 nM agonist
- 5'-N-ethylcarboxamidoadenosine’ 10-15 nM agonist
(NECA) (-)-N&-(2-
phenylisopropyl) -adenosine 100-125 nM agenist

(PIA)

To prevent signaling due to the presence of adenosine in the
growth media, adenosine deaminase (4U/ml) was added to all
assays.

25 II. Bioclogical Response in Yeast

AZa receptor agonists were tested for the capacity to
stimulate the pheromone response pathway in yeast transformed
with the A2a receptor expression plasmid and expressing
either G, E10K, Go,D229S or G, E10K+D229S. The ability of
30 ligand to stimulate the pheromone response pathway in a
receptor dependent manner was indicated by an alteration in
the yeast phenotype. Receptor activation modified the
phenotype from histidine auxotrophy to histidine prototrophy
{activation of fusl-HIS3). Three independent transformants
35 were isolated and grown overnight in the presence of
histidine. Cells were washed to remove histidine and diluted
to 2 x 10° cells/ml. 5 pl of each transformant was spotted
onto nonselective media (including histidine) or selective



0 conmpound 1503 ; The Qrom de, compound 31 (220 0.47 mol) was;. 4,
f:li ssolrreed in 1:1 DVF: hl or onet hane (5 nL). To 'Pbs was added K, %JU(R‘WEU{E
ng, 0. 52wa@los7aMd norpholine (0.047 nL, 0.47 mmol). The PaWBEOLHE2SNAS
allowed to stir at roomtenperature @gerni ght. Sol vents were renoved in
vacuo and the residue was partitioned between H O and di chl oronet hane. The

organi c | ayer %\g) q%/ ORM 26~ )5 134 Oy ér)é% ,125? (G PCTLUSOI/4528Q was
RE

dried with Mj filtered, and concentr vePAsSorT white _sol“rd‘
whi ch upon t Eidaneginn GEEmigeAer / heRhares were 195pgnokta Whi té sbiy dz+33

0, R, e B gt B Mot S )

0.11 mvl ) afEaaRERE 4- i n@cﬂ%m CRPRGEL ap mmwml)nweéeraken up.

in DVBO (%rrL):heT%serrﬁ%ubtfamssgauheoanwsnmaéﬂ%d M1 Ng:aed hben;heated
to 10 100°Cin an oil hath and stirred overni ght. The crude reaction’

mxture was PG EFSThEGARG: &P BRESEE %Fc?%ot‘f%ee%’lﬁnﬁ?l@t“ﬁyl”e TRcefgEeie
(50nL). The Ccanmbiuieds orgsnlc. Iay:aespme;rsabﬂl&shartamﬁxlt d1i@n AfdercHayi Age

A S AU Bl QU A e MESEIER LR ) VAL
Ligand Independent Receptor Mediated Ac:;va:zor IRMA .

10 Altermatively the yeast could have been synthes:izing the

ligand adenosine. To distinguish between these twe
possibilities, an enzyme which degrades the ligand, adenosine

deaminase (ADA), was added to the growing yeast and plates.

In the presence of adenosine deaminase R* cells no longer

15 grew in the absence of histicine, indicating that the yeast

were indeed synthesizing ligand.

This interpretaticn was confirmed by an A2a growth assay in

. - . . + .
ligquid. In this experiment R yeast (a GygE1CK strain
20 expressing the A2a receptor}) were inoculated at three
3 cells/ml; or 1 x 105
cells/ml) in the presence or absence of adenosine deaminase

densities (1 x 10° cell/ml; 2 x 10

(4 U/ml). The stringency of the assay was enhanced with
increasing cencentrations (0, 0.1, 0.2 or 0.4 mMlof 3-amino-
25 1,2,4-triazocle (RT), a competitive antagonist of
imidazoleglycercl-P dehydratase, the protein product of the
HIS3 gene. In the presence of adenosine deaminase and 3-
amine-1,2,4-triazcle yeast grew less vigorously. However in
the absence of 3-amino-1,2,4-triazole, adenosine deaminase
30 had little effect. Thus adenosine deaminase itself had no

direct effect upon the pheromone response pathway.

An alternative approach to measuring growth and one that can
be miniaturized for high throughput screening is an A2a
35 receptor ligand spot assay. A Ga¢El0K strain expressing the
A2a receptor {(A2aR+) or lacking the receptor (R-) was grown
overnight in the presence of histidine and 4 U/ml adenosine

deaminase. Cells were washed to remove histidine and diluted



33%. "H-NWVR ( 200 MHz, CDC1,): ( 1.24 - 1.62 (2 m, 2.10 (2H
E4H,/()rr), 353E4H m @73 (1H m, 585 (1H d)@6.15 (1H s) 731151228
(2H, M,wéQ)zIB-,{z%H s). M5 (ES): 408 (M + 20 25 30 vyi el d@d]‘/[ﬁgéhhwzs‘@

4,22 .25 (3H 1) . 15ng 1.85 (1H4 mn), Conpounds 1500, 1501, and 1502
can be synthe5|zed using simlar preparation steps of Exanple 20 by
treating conpound 32 m%th an a propriately sulstituted amne. 35 WO

02/ 057267 1351 JUN 2885 FYIH/ 45280 *Yeast stqiamSactwegedasze.mqborctver-
gene assays Lelebuiwe ﬂ‘i&:@lr_ﬂﬂm‘ﬂzrﬁ@% A@%yﬁre%@ﬁos%ﬁéshe%@g% (3

nQsi ne

AN YT S LD O T G e SN

| ac2( R- Gal actesi das@urr.epdr war ofentiet Gol lowiag r%%c%nk%nﬁkkgnéhcﬁe%QPUI A
‘conpl ete gesgﬁépthﬁaoqugge 10 mM adenosine, 238.7 mM Thistidine,
dimethylsulfoxide (DMSO}, 10 mM PIA or 10 mM NECA. Cells
were grown 24 hours at 30°C. The results showed that cells

without receptor could only grow when histidine was added to
the media. 1In contrast, R’ cells only grew in areas where

10 the A2a receptor ligands PIA and NECA had been spotred.
Since the plates contained adenosine deaminase, the lack of
growth where adenosine had been spotted confirmed that
adenosine deaminase was active.

15 III. <£usl LacZ Assay

To quantitate activation of the vyeast mating pathway,
synthesis of P-galactosidase through fusllacZ was measured.

Yeast strains expressing G,.E10K, Gy,02298 or G,,E10K+D229S5 were
transformed with a plasmid encoding the human A2a receptor
20 (R+) or with a plasmid lacking the receptor (R-).
Transformants were isolated and grown overnight in the
presence of histidine and 4 U/ml adenosine deaminase. 1 b4
10’ cells were diluted to 1 x 10° cells/ml and exposed to
increasing concentrations of NECA for 4 hours, followed by
25 determination of the B-galactosidase activity in the cells.
The results demonstrated that essentially no PB-galactosidase
activity was detected in R- strains, whereas increasing
amounts of f-galactosidase activity were detected in R«
Strains expressing either G,,E10K, G,,D228S or G,,E10K+D2288 as
30 the cencentration of NECA increased, indicating a dose
dependent increase in units of P-galactosidase detected in
response to exposure to increased ligand concentration. This
dose dependency was only observed in cells expressing the A2a
receptor. Furthermore the most potent G, construct for the
35 A2a receptor was G,E10K. The G.,D2298 construct was the
second-most potent G,, construct for the A2a receptor, while
the G,,E10K+D223S construct was the least potent of the three



transformations is |isted bel ow (see Yeast Strains) . NECA ~ T JUN sonm
(5' - N-et hyl car boxani doadenosi ne), a potent adenosine receptor agonist W %{f’rb
simlar affinity for A, and A, receptors, was 10 used as a ligand for all
assays. Test conpounds were exam ned at 8 concentrations (0.1 - 10,000 nM
for ability to inhibit NECA-induced (3-CGal actosidase activity by CY12660

or CY8362. 15 Preparation of Yeast Stock Cultures; Each of the respective
yeast str@isnsonfYlebtd wart Y8302 hovgheestheakedcQnt okap2tds agatlaat e and
i ncubated at 30C until colonies were observed. Yeast fromthese col onies
were adde¥t¥®iatad qdicddipH 69d8Fechaelyr cmPuSr noght Pat S ctRadilapeast
strain wag.then .20 diluted to an OD6ov = 1.0-2.0 (approximately 1-2 X 10
cells/m), as determ ned spectrophotonetrically (Ml ecular Devices VNMAX)
For each 6 m of yeast liquid culture, 4 m of 40%glycerol (1:1.5

vol ;vol) d "yeast/glycerol _.stock"™) . Framthi.s.yeast/gl r ol

st o‘?:k, te%rﬁ\@ii %1 qﬁ??‘éﬁ%t gé%ggﬁégéO%rSEaFg‘é a%”c?a tsorlergc?né_‘t&-%gc L‘?ﬁ'gi IX]C equi red

for assayRpieasttiAn R Ruddl igatRoAssaye. Onesviab2-earts of7-GY8 36 Zoumid sBEH2660
nted LT

yeast/ gl ycerol stagck t hawed .and ,used to inocul ate . Supple
/o 6 katiasd) O 85 e R R s Spe M F R S ot BRI reh006
gl ucose, Reddptdrof iAM¥Gdtand naw 5 aBbnabnPipeshepte bt Ble kibgukdtguldsur es

wer e grov\‘/;’:hlﬁ"-l 18 hr verni ght) at 30C. Aliquots from overnight cultures
were t hef Uit e 1oTePY ABAPAPOERRER M T U Uit e£@8R8SFne  deami nase (Type

VI 1or VII fromcalf intestinal nucosa, 35 Sigma), to obtain OD60c = 0.15
(1.5 X 106cells/m) for CY8362 (A2aR) and OD600 = 0.50 (5X106 cells/nl)
for CY126BPYRAR)LCOHSSdy ShREretebhaREt @ off thhen Feal AGSna@ARN®f 100 ul in

196 9 Receptor Subtypes

Material and Methods

15 Materials. [°H)-DPCPX ICyclagantyl“z,3-—éipmpylxam.ine, 8-
[dipropyl-2,3-'H(M))  (120.0 ci/mwol): (H)-cGs 21680
Ecaxbcxyethyl-zﬁ N}l (30 Ci/mmol} and [¥%1) wAB-MEC.;.
(e Szj ~4 -Aminobenzyl-5' “N-Methylcarboxamideoadenosine) {2 /200
Ci/mmol} were purchased from New England Nuclear (Boston,
MA), Xag {Xantine amine congener) ; NECA {5*-N~
Ethylcarboxamidoadenosine); and IB-MECK from Research
Biochemicals International (RBI, Natick, MA). The adenosine
Deaminase and Complete protzase inhibitor cockrail :ablets
were purchased from Boehringer Mannheim Corp. | Indianapolis,
IN} . Membranes from HEK-293 cells stably expressing the human
Adenosine 2a [RB-HA2a): Adencsine 2b {RB-HA2D] or Adencsine
3 [RB-HA3] receptor subtypes, respectively were purchased
from Receptor Biology (Belrsville, MD). Cell culture reagents
were from Life Technologies (Grand Island, NY} except for
serum that was from Hyclone {Logan, UT).

Yeast strains: Saccharomyces cerevisiae strains CY12660
{farl+1442 tbtl-1 fus1-His3 cani SLteld::Lrpl::LYS2 ste3vilss
gpali4d) -Guil lys2  ura3d ley? Lrpl: his3; LEU2 PGKp~
Mfxlleader-hAlR-PHOSterm 2mu-orig REP3 Ampr) and CYR362
(gpalp-rGusE10K farieidds thtl-l fus)l-HIS3 canl steld: txpl:
LYS2 ste3*1156 lys2 ural leu2? trpl his3; LEU2 POKp-hA2aR 2mu-

150




WO 02/ 057267 136 - 1 J 2005 .PCT/ USOL/ 45280 wel | gl crotiter platesy gygh,“%
that a final concentratw.. ..f DMSO was achi eved all wells. For

primary wWer@&aizeg, -- - concentrations of test conpounds PREFESILEIZEY zed (10
uM laM ). For conpound profiling,1¥8 concentrations were tested (1000C, 5
1000, 500, 100, 50, 10, 1 and 0.1 nM . To each m'crotiter pI ate, 10 ul of

20% DVSO was,.addesb{ ,§:qnt‘.;é3,l A TRl I of Test
Compound (in 20% DVBO) ‘was added to CJ"Unknaoswnd@gr']ﬁshl};y%\§ sequently, 10 ul

of NECA (5 umfor AR, 1 uM for A, R) were added to "Total" and "Unknown"

wells; 10 ul_,10 och_E fddesdft e .Control” wells. In the final
addi tion, 60 %f°0of SEIE iR ?%?s%ﬁ%%ocrme-nadﬁed °F8 aH-:

wells Al pledgs vane thay aghbatadebidl | vy chlabhingigrbital shaket 23
mn) and allowed to .incu ate for hr ry ove 5

a- Gal act o3i FFEHATR™ P cﬁ‘ﬁmﬁeaﬂﬁﬁn?rr’Paﬁ‘édcﬁsFﬁgméPﬂH@rweé@l bRPABEBRES
(e.g. O\IPG,wl@?R@);aﬂtum;mesceﬁtlée 9. 10 Catert Ol i) 0% of k10LoRRLL G .
substrat es ( FDG,, Resorufin) subgtrates. Currently, fluorescence
detection i §"ﬁ&é‘f’ fed APcYR3ERE BRSPS ©f UBEPEr PEFMERENAl OHBESBALAtNO DY

relative freedemidd ormrflaberfzesr enCeyretH O¥heOoXde: d UQLESCaIdVvested . b
di gal act opyranosui,e cul ar. Probes or marker Gene Technol ogi es)

f1 uorescent R *act s“llc?d%eag bsTFEPE2NGAs YeiklePEP TS wals) SQQFC’ZGDEG
ul /well IGitellosoncentration = 80 25 uM. Plates were shaken for 5-6 sec
(LabLine orbital shaker) and then incubated at 37C for 90 mn (95%0./S' s

CO, '
Mammalian Tissue Culture: The HEK-2%3 cells stably expressed

human Adenosine 2a receptor subtype {(Cadus clone # S) were
gYOowT in Dulbeco’s minimal essential media (DMEM)

15 supplemented with 10% fetal bovine serum and 1X
penicillin/streprtomycin under selective pressure using 500
mg/ml G418 antibiotic, at 37°C in a humidified 5% CO,
atmesphere.

20 Yeast Cell Membrane Preparations: 250 ml cultures were

harvested after overnight incubarion by centrifugation at
2,000 x g in a Sorvall RT6000 centrifuge. Cells were washed
in ice-cold water, centrifuged at 4°C  and the pellet was
resuspended in 10 ml ice-cold lysis buffer {5 mM Tris-HCl, pH

25 7.5; 5 mM EDTA; and 5 mM EGTA] supplemented with Protease
inhibitor cocktail tablets (1 tablet per 25 ml buffer).
Glass beads (17 g; Mesh 400-600; Sigma) were added to the
suspension and the cells were broken by vigorous vortex1ng at
4°C for S min. The homogenate was diluted with additional 30

30 ml lysis buffer plus protease inhibitors and centrifuged at
3,000 x g for 5 min. Subsequently the membranes were peleted
at 36,000 x g (Sorvall RCSB, type 5S34 rotor) for 45 min. The
resulting membrane pellet was resuspended in 5 ml membrane
buffer [50 mM Tris-HCl, pH 7.5; 0.6 mM EDTA; and 5 mM MgCl,]

35 suvpplemented with Protease inhibitor cocktail tablets (1
tablet per 50 ml buffer) and stored at -80 °C for further
experiments. '



I ncubator). At the end the 90 mn incubation pegmod, (3- Gal actosi dase
activity was stopped us 20 ul/well of IM Na, COM¥and al | pl at essHAkeE
for 5-6 3HRANH7Tes were then 30 agitated for 6 sec and rREEHEPMESZ80
fluorescence intensity deternined u$¥ng a fluoroneter (Tecan Spectrafl uor;
excitation = 485 nm emssion = 535 nn). Calcul ations: Relative

fl uorescence values for "Control" wells 35 were interpreted as background
and subtracted from"Total" and "Unknown" val ues. Conpound profiles were
anal yzed vi a Maggadiihnicellr nesboanat POBp& Xa 8XbSs : CODNODE €ODTEnékat Lo}
foll owed by one site conpetition curve fitting to calculate ] JUN 2005 WO
02/ 057267 PCTHESE®L puEEXrd 37s PBescyabeds (rGvasvEdd PrPwH)c Yeastt satai ns:

Saccharonyces _cer.evi siae strains 6 [ f 42 tbt] -1 fusl-H.S3 cans
stel 4::trpl:: EYS? st ééiTSG %Gpaggé_%)'-g%h Ia:{/gs%?%ur a ‘1’6?1J'21¥'rt & s 3WE TR
PGKp M ol LeadgesRAERWPHESPEE M ABUNOH 8s FERS PRI Andh OY8362: ceman. calls

[ gpalp-r GosELOK fart*14§2 tb‘{ usl -H.S3 canl steld::trtl: LYS2

ste3. 1156 | ys¥eaFaBetbE® 3T dchi J - X BUST PRIGORRLR FARO & (9o RERS UARpr Fhe
ver e devel opegelletl Pabbdesushdndéeduidrd mufehl tnesft ad)s izedivg fiex @anposedsof

val ne, 1.0y Sepattre See, 67bd Shongl alini FETR0. o8 Tilsi RETR. 48g" o

tyrosi ne, 0.4Bhensdregayasuldony Indtlhicaridee, 105 /By quepsTas 0. Ag andcilb,

g-ngglsgg i e egﬁ?ﬁéprgfdﬁnﬂu 139an8Y Hotlodeni®e¥ A OLNIRRndk 98oRbgbhdiae

' The cell lysate was then centrifuged at 36,000 x g (Sorvall

RCSB, type S534 rotor) for 45 min and the pellet resuspended

in 5 ml membrane buffer [50 mM Tris-HCl, pH 7.5; 0.6 mM EDTA;

S mM MgCly; 0.1 mM Phenylmethylsulfonyl fluoride, 10 mg/ml

15 pepstatin-A; and 10 mg/ml aprotinin) and stored at -80 °C for

further experiments.

The Bio-Rad protein assay kits, based on the Bradford dye-
binding procedure, (Bradford, M.: Anal. Biochem. 72:248

20 {1376)) were used to determine total protein concentration in
yeast and mammalian membranes.

Adencsine 1 receptor subtype saturation and competition
radioligand binding: Saturation and competition binding on

25 membranes from yeast cell transformed with human A, receptor
subtype were carried out using antagonist [BH] DPCPX as a
radicactive ligand. Membranes was diluted in binding buffer
(S0 mM Tris-HCl, pH 7.4; containing 10 mM MgCl,; 1.0 mM EDTA;
0.25% BSA; 2 U/ml adencosine deaminase and 1 protease

30 inhibitor cocktail tablet/50 ml] at concentrations of 1.0

' mg/ml.

In saturation binding membranes (50 ug/well) were incubate
with increasing concentrations of [3HI DPCPX (0.05 - 25 nM)
35 in a final volume of 100 pl of binding buffer at 25°C for 1

‘hr in the absence and presence of 10 uM unlabeled XAC in a
S6-well microtiter plate.




Construction of Yeast Strains Expressing Human Ai Adenosine Receptor 20 In
this exanple, the const tion of yeast strains ex’ssi ng a humgn Ay 2{%05
h

adenosi r funciTonally integrated into t yeagkrRRSH2/NE system
pat hvvayr\?s Ugég-}c}??bed 1. Expression, ygctor Construction 25 To construct a

yeast expression vector for the human Al adenosine receptor, the A
adenosi ne receptor cDNA was obtained by reverse transcriptase PCR of human
hi ppocanmpus IFRRATMRSUIF 30 MRSt idss impray #nesed Soh Hehveveplubl ivetted SeqLBaTe

of the human AL nad | pecbgcent oy apd shandasd, L ech ghggﬁs o230, Jhe PCR.:
product was subcloned into the Ncol and _Xbal sites o e yeast expr essi on

pl asm d pMP1BinFREIp LS 83 #ni2d Was 8T dathéd Iy GhigpLFDaenee fasld duee sahee

Xbal site of o¥EPPA (;B810aghabklBd ekael .of 1963)re=¥a6i0r 8ohoEr 352 hi ghel eyvel ,
i nduci bl e .expressi on _of cl onegagene 3-117_in M 1nouye

e
(ed.), Exper RERE &M "R PECat P 6n *0f aG@HeX’ ngeEEPBhteﬁcﬁdémec Press, New
York) was elimnated by 0 W- i JUN 2005 V\D 02/ 057267 PCT/ US01/ 45280 138

"di gestion, e Il; ,and I [ g Yep Anot hey Xbal
i Lo was o cAPEToRE e i Pekfler) SHERLBe PRURGE DN, ALRHT; 528
l'i nker (New EpgHand : Blcmlrra:tt&,m’iokﬂaia)ndzlnggacbm Oﬁierr&ibahegl &Gﬁb‘iﬂl MEEEE cell

re-ligation to generate 5 Y=P51NccXt. This plasm d was digested with Esp3l
and Ncc_  an8CRP&¥t BUPFESEENR BRI [PMER Aldgmerestgenenatynebye PER-aTheed?
kb Leu2 RGR ppedusdi psagenesat gduby C@ﬁl'z'ﬂs'e%atéQ”af fx%ram\é'%'?sv\écoluééﬂs

primers contain Esp31 and Bgl | | The 660 base pair_PGKp PCR
product was ﬁ@ﬁbf’:gf‘@a Wsa%dllugie@atllno inding buffer [50 mM Tris-HCl, pH

containing 10 mM MgCl,; 1.0 mM EDTA; 0.25% ESA; 2 U/ml
adenosine deaminase and 1 protease inhibitor cocktail
tablet /50 ml] at concentraticns of 0.2 mg/ml. Membranes ({10

15 ug/well) were incubate with [°H] CGS-21680 (100 nM) in a final
velume cf 100 ml of binding buffer at 25°C fer 1 hr in the
absence and presence of 50 uM unlabeled NECA or increasing
concentrations of competing compounds in a 96-well microtiter
p;ate.

Adenosine 3 receptor competition radioligand binding:

Competition binding on membranes from HEK293 cell stably
expressing the human A3 receptor subtype were carried out
using agonist 12°1) AB-MECA as a radicactive ligand.
;s 25 Membranes was diluted in binding buffer {50 mM Tris-HCl, pH
7.4; containing 10 mM MgCl,; 1.0 mM EDTA: 0.25% BSA; 2 U/ml
adenosine deaminase and 1 protease inhibitor cocktail
tablet/50 ml] at concentrations of 0.2 mg/ml. Membranes (10
ug/well} were incubate with [*°°I] AB-MECA {6.75 nM}) in a
30 final veclume of 100 ul of binding buffer at 25°C for 1 hr in
the absence and presence of 10 uM unlabeled IB-MECA or
iﬁcreasing concentrations of competing compounds in a 96-well
microtiter plate. '

35 At the end of the incubation, the A;, A,, and A, receptor
subtypes radioligand binding assays was terminated by the
addition of ice-cold S0 mM Tris-BCl (pH 7.4) buffer




10 from pPGKas (Kang, Y.-S. et al. (1990) Mdl. Cell_ Biol. 1-Q 2582-2590)

with PCR priners contai g Bglll and Ncol sites. e resulting plas .@;ﬁﬁ

called p t was " nodified by inserting the codi ngpgfgk@iy0ds t he
a-factorkgﬁgymgkgxleader into the Ncgiy site. The prepro | eader was 15

inserted so that the Ncol cloning site was nmaintained at the 3' end of the
| eader, but not regenerated at the 5' end. In _this way receptors can be
cloned by di §EPFLEMFTeCh&iFadih M WIRH MecACHRredbdy TRl efulEFAg-cn
plasm d i s cakleed JIMsS.£i2rThe MRS lasid igd, e Wik o wasré nsepted-the

human Al

adenosi.ne receptor ¢ s designated_p5095. In this _vector,
t he receptorPEBNAOiué' g k?ael%' ¥

¥LUBERSPD R NS ERIMITE. £BcBOF LpFEFTETE

N

| eader. Duri ngépretldi aratestaly ofPddkardlepr Chepefilitde SETReaE ese aeecek eaved
to generat re full-l tsh 25 receptar...This occurs.during processing
of the recsgpn%%get%hr%it}é’h Sﬁjﬂg‘lyé‘%etllse%rﬁ%ﬁlg}%ta‘t%\a{}uﬁi g”b?as g Fs<0-

mai nt ai ned byac&arsd| eoid orpyhited | igr awlbpopunedi(BPackaciding Assgiyseper€he

sequence of therskaped;£adifia 18GION WBS-sdekef i f}%d&%%%]fw% 10 D¢ s,

equivalent to that in the 30 published literature

k accessi-on

nunbers 545238 .&nd 1S36148)d 13.1 Yea2té®t oli nh€onstrlcthiiomfey cirateaar,

yeast strainAS
CY7967 was use

.35.receptor, yeast strain

_005 WO 02/ 034264132 P@E!LE¥§éé§8§P subtype competition radioligand

15

35

binding: Competition binding on membranes from HTK283 cell

stably expressing the human A2b receptor subtype were carried
out using A; receptor antagonist [3H3 DPCPX as a radioactive

ligand. Membranes was diluted in binding buffer [10 mM Hepes-

KOH, pH 7.4; containing 1.0 mM EDTA; 0.1 mM Benzamidine and
2 U/ml adenosine deaminase]l at concentrations cf 0.3 mg/ml.
Membranes (15 ug/well) were incubate with [°H] DPCPX (15 nM)

_in. a final volume of 100 pl of binding buffer at 235°C for 1

hr in the absence and presence of 10 uM unlabeled XAC or
increasing concentrations of competing compounds in a 96-well
microtiter plate. At the end of the incubation, the assay

 was terminated by the addition of ice-cold 10 mM Hepes-KOH

(pH 7.4) buffer followed by rapid filtration over glass fiber
filters (96-well GF/C UniFilters, Packard) previously
presoaked in 0.5% polyethylenimine in a Filtermate 196 cell

harvester (Packard). The filter plates were dried coated
with 50 ul/well scintillation fluid {(MicrcScint-290, Packard)
and counted in a TopCount {Packard). Assays were performed

in triplicate. Non-specific binding was 14.3 2 2.3% of the

total binding.

Specific binding of [’H] DPCPX; °H) cGs-21680 and 1231) aB-
MECA was defined as the difference between the total -binding
and non-specific binding. Percent inhibition of the compounds
was calculated against total binding. Competition ‘data were
analyzed by iterative curve fitting to a one site model, and

éﬁrgg ing-the Auman A.__adenosine_
a8 the St arPPnd® BEP8Kt af SSPFAFAYETRe genotype of CY7967 is
as foll oWd: MATa gpaD1163 gpal (41) Gai 3 far1D1442 tbt-1 FUSL-H S3 0 - 1 JUN



canl stel4::trpl::LYS2 ste3D1156 Iys2 ura3 'e..2 his3 5 The genet%c. ,
markers are reviewed befw. MATa .......... Mat i ype a. = 1 JUN 2005
gpalDl1 s oo endogenous yeast G protern GPAL-hag,/hegn
deleted§§83gpy?ﬁﬁ)cai3 ...... gpal (41)s Gai 3 was integrategcinto the 10

yeast genone. This chineric Ga protein is conposed of the first 41 am no
acids of the endogenous yeast Ga subunit GPAl fused to the mammali an

G protein Gai¥y MRAMISCIE B2 GHRALEENTTEMNE Rad ErHiURS aGhnchare Theerm: .
del eted. far Hdddrem. - Prarmaceol FARY, O80es(se6pONstbke far cellcycle.--
arrest) has been deleted (thereby preventing cell cycle arrest upon
activation off%3&phefb tWwaShonse pathway). tbt-1 ....................
strain with high transformation efficiency by electroporation.
FUSI-HIS3......... a fusion between the FUS1 pronoter and the H S3 coding
regi on (ther@&®pwrtehting a pheronone inducible H S3 gene). 15 can 1
............... gini,ng/ canayi ni ne pernease._ steld:: t=-nl::L gene
~di sruption of&§¥ET3?9g EgbggﬁggyF‘ §§Z%F}F ﬁ%?ﬁ@l?Ya%%?%raggeftﬁeFebf vo
| ower i ng basaleasigyricde ngPPhpbugat ¢ hd iphedenoncApatimvaydly., we determined
5t33D1156--~}igand--bfﬂﬁQﬂ§n0§§%¥$€§%e§ﬂFioth@s@aﬁ?ﬁ%ﬁr t%ggr%u 1% ional

receptor (STE3) was, di srupted. ) 3 e efeCt ™
2-aninoapidaﬁ€9%§ﬁﬁﬁ¥w%§ ggasﬁaen051ne 1 receptor subtype expressed in
10 yeast. Crude wmembranes prepared from Saccharomvces

cerevisiae transiormed with human Adenosine 1 receptor

subtype construct exhibited specific saturable binding of [BH]
DPCPX with a Ky of 4.0 « 0.19 nM. The Kp and B,y value were

calculated <£from <the saturation isctherm and Scatchard
15 rctransformation of the data indicated a single class of
binding sites. The densities of adenosine binding sites in
the yeast membrane preparations were estimated to 716.8 + 43 .4

fmol/mg membrane pretein.

20 The pharmacological subtype Characteristics of the
recombinant yeast cells transformed with human A, receptor
subtype were investigated with subtype selective adenosine
ligands (XAC, DPCPX; (CGS-15943; Compound &600; Compound 1002;
NECA, (R)-PIA; IB-MECA and Alloxazine) that competed with [°H]

15 DPCPX in the expected rank order. Displacement curves
recorded with these compounds show the typical steepness with
all che ligands, and the data for each of the ligands could
be modeled by a cne-site fit. The apparent dissociation
constants estimated for the individual cbmpound from the

30 curves (Table S5) are consistent with value published for the
receptor obtained frcm other sources.

35



need lysine to grow. ura3 .................... defect in orotidine-5

- phosphat e decar boxyl a’ yeast need uracil to gra/ | eu2 _ ;
........ WO 02057267 - de™®ct in b-isopropyl nal ate d drogggﬁ%gmﬁﬁﬁgdéﬂ Agad

l eucine to grow. trill ............. 456 " defect in

phosphori bosyl ant hranil ate, yeast néed tryptophan to grow. his3

; defect in imdazol egl ycerol phosphate 25 dehydrogenase,
yeast need histidine to grow 1 J") 39 r=u U) WD 02/057267 140

PCT/ USOL/ 45280 Two piasmds were transformed into strain CY79G by

el ectroporation: plasm d p5095 (encodi ng human A- adenosi ne receptor;
descri bed above) and plasnid pl1584, whicifiie & FUSL-5-gal act osi dase

reporter gene Miasvatiue®l dowri dneprtahds V\ﬁﬁo:ﬁle?gggg fcgeq@ﬁolasg%gf RS%%GW._“
. p

(Christiansop, j gt 992L1bgene i ~Q 119-1122 asm -
contains a ‘pol ;-glm%eﬁ gFngg%‘nﬁc dFdes 2004-2016. A fusion between the
FUS1 pronoter and the a-gal actosi dase gene was inserted at the restriction

sites Eagl and Xhol to create plasmd 10 pl584. The pIb8%4 prasmad s

mai nt ai ned by 'TrrrB SElrsecti on (i.e., growh on nediumlacking | eucine). The
resul tant strarfS€&yi ng p5095 and p15&4, (PMfierred to as CY12660,
expresses the hunan Al adenosi ne receptor. To grow 15 this strain in liquid

or on agar jplates, mninal nedia

XAC 5.5
DPCPX 7.1
C35-1554 10.8
NECA 179.¢6
15 (R)-PIA ' 56.3
IB-MECA 606.5
Alloxazine 854 .1
Compound 600 13.9%
20 Compound 1002 9.8

Tables 6 through 12 demonstrate the efficacy and structure

act;v1:y profiles of deazapurines of the invention. Tables

13 and 14 demonstrate selectivity can be achieved for human

25 adencosine Teceptor sites by modulation of the functionality

TR about the deazapurine structure. Table 14 also demonstrates
the surprising discovery that the compounds set forth therein

have subnanomolar activity and higher selectivity for the A,y

Teéceptor as compared to the compounds in Table 13,
30 '



| acki ng | eucine and tryptophan was used. To performa growh assay |

PR anns
pl ates (assayi ng FUS1- Hg@R), the plates were at pH .8 and cont ai ned 2005
0.5-2.5 3-anu;o-1,2, “triazole and |acked | euciTe, try, /ﬁgnﬁﬂmﬁ“d
hi sti di n&'Y %%3*%ontrol for 20 speci§$pity, a conparison W one or nore

ot her yeast-based seven transnenbrane receptor screens was included in al
experinments. 1 JUN 5 10 15 20 Construction of Yeast Strains Expressing
Eunan A2a Adenosine Receptor in this exaugpke, the construction of yeast
strains expressing a' human Al a adenosine receptor functionally integrated
into the yeast pheronone system pathway is described. 1. Expression vector
construction To construct a yeasdi: g&pﬁg5§hg@iygg§pr for the human Al a
adenosi ne receptor, the human Al a receptor cDNA was obtained fromDr. Phil
Mur phy (NI H). Upon receipt of this clone, the Al a receptor insert was
sequenced and found to be identical to tyw@ published sequence (Gensank
accession # $S46950). The receptor cDNA was exci fromthe plasmd by PCR
wi th VENT pol ynerase and cloned into thg plasm d pLPBX, which drives
receptor expression by a constitutive, erate Kinase (P&
pronoter in yeast. The sequence of the enti I NSwrt Jas once again
sequenced and found to be identical wijith th pub i shed sequence. However,

by virtue of the cloning strategy e were three am no acids
appended to

H
l Al
Binaing Yeast
Compound
R Ki{(nM) IC50 ()
13.9 97.2
1423 >10.000
w | e
602 OH | 4833 >10.000
/N
e OH
. |
: 196.6 4442.0
OH
603 /
=
—\ H O 1 >10.000 >10000
604 4 N S
= Al
o |
— H(R . >10000 >10000
605 N |
N__/ |
—_— ? . 297.9 >10000
606 !"L_ ,"'0—"-"‘|
— i




the carboxy-term nus of the receptor, @yServal. Ity Yeast Strain= T JiN 2005
Construction To create east strain expressing t human Al a adenosi ne
recept or wwHgainngirain Cy8342 was used as the starting 2pcpak@nisaso strain.
The genotype of CY8342 is as foll ows;sgATa far1D1442 tbtl-1 ys2 ura3 | eu2
trpl his3 fusl-H S3 cani ste3D |56 gpaD1163 stel 4::trpl::LYS2

gpal p-rGaskl K (or gpal p- rGasD229S or gpal p-r GisnnCK+D229S) 30 The genetic
mar kers are as descri bed above, except for the G protein variation. For
human Al a receptor-expression, yeast strains were utilized in which the
endogenous yeast G protein GPAl had been del eted and repl aced by a

manmal i an Gas. Three rat Gas nmutants were utilized. These variants contain
one or 35t ' i i i i i

wo point. nutations which convert theminto proteins which

couple effigiently b? yeast M are i|d8Rified as >H@R (in whidh
the glutam d acid & positi 141 i | 1JUN2005 WD 0P/ 057267

PCT/ US01/ 45250 142 repl aced Wtk i ne) G .D229S (in ich the aspart

ac' a: positlion 229 is repllaced with serineé) and contains both point

nmutations). |G .nlU- .D229S 5 Strajx_CY83A2| @Arryi ng one ?f the three
nutant rat Gas prepgi ns) ﬁas oY M th either the;parental vector
a/(
S

C .

pLPBX (Receptor-) or wth pLPBX-XQ2a Ré_t_ ptor) . Aplasmd wth the FUSI
pronoter fuded to 5-gal actos. 4dase codi'ng tsequences (described in above)
was added tq assess the 10 Whacl i19ALi on of thejpheronone
response patlhway. 609 \ / )
- 411.3
610 /O
I S
OH
*__<:>,0th 785.6 >10000
6ll : : o
64.8
w | O
*
NHAc
Trans (8.5)
6726.0
613
> :
NHAc
Trans (R.R) * ‘
HO. 32.1
614 (O
. ! -
(dh)




Functional Assay using Yeast Strains Expressing Hunan A Adenosine '?eﬂﬁﬁtﬂfgij
In this exanple, the de opnent of a functional s ening 15 assay | “
yeast for. ulators of The human A, _ adenosi ne recCeptorpd Gydybed. 1.

Li gands Uégigﬂ}’kﬁkssay Adenosi ne, a natural agonist for thl?(tsﬁlrjgelggpgsgr, as
well as 20 two other synthetic agonists were utilized for devel opnent of
this assay. Adenosine, reported to have an ECSO of approximately 75 nM

and (-)-N6-(2-phenylisopropyl)-adenosine (PIA) with a reported affinity of
approximately 50 nMwere wused in a subset of experinents.

5'-N-ethyl carboxam do 25 adenosine (NECA)..was. used. in all

arout h To

prevent s|gnaling due tol]the presence of &&&osine in tiheglowh nedija,
adenosi ne deam nage (4U fled to lall assays. |1.| Biol ogical
‘Response in Yeast 30 The of the A, adenosine receptor to
functionally couple in. t erol oqgﬂs jeast system was, assessed by
introducing the Al receptor expression vactor (p5095, escri bed above)
into a serfesof yeast stjans that §§£rq&;sﬁd difrerent; G protern
subunits. {The majeawity of {3 eseytr'ansflormants expressled G subunits lof
the G651 or{ G' subtype. Addktianal/G prqgteins were also tested for the
possi bl e identification of prom scuQus regceptor-Ga protein coupling. In
various stfains, a STE18 pr a chi meR STE18 0 - 1 JUN 2005 WO 02/ 05726(7
PCT/ USOI / 15280 143 Gy2 caonstruct was integrated inta the genone of thel
yeast .

TABLE 7

Effect of Co-Substituent

Me
N/
)% “ \ Me
R™ N7 N
H
‘ Al
» i Binding Yeast
Compound .
R Ki (nM) IC50 (M)
604.5 > 10000
700 N7 SR
I
7 |
157.7 763.1
701 X
)
O




The yeast strains harbored a defective H S3 gene a

FUS1- H S3, g for selection

thereby allo

an |ntegratgd CQ
in sel e“ve nmedi a cont ai n‘f“%){ 2%

3-am no- ky@d.¢dnihinzol e (tested 5 at 0.2, U S and 1.0 nV) apgusankig
[ wer e isol atijggl and nonol ayers were prepared on

hi sti di ne.

medi a
| acki ng
(e.qg.,

for 2 days.

in the

hi sti di ne.

vari ous yeast strains.

Transf ormant s
containing 3-amno-1,2,4-triazol e,

Five mcroliters of various
NECA at 0, 0.1, 1.0 and 10 10 mM was applied. G owh was nonitored
Li cand- dependent growt h responses were tested in this manner
The results are summarized in Table 1

4 U mM adenosi ne deani nase
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and
| i gand

bel ow. The synbol (-) indicates that |igand-dependent receptor activation
was not detected while (f) denotes 15 Ilnnnd dependent g i erm
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GPA41- G 50.2.5- CY10560GPA-i nt egr at edSTE1B- Gy2sst 2n*+ 35 As indicated i

n

Table 3, the nost robu signaling was found to ogu in a yeast Stikal
. 1Shi@ g5

expressing the GPA: (41) i3 chinera. IIl. fusl- Ass_g% 40, 1o
" char act e“ﬁ%@%?&%@vatl on of the pherongne response pat hway by e Tl
synt hesi s of R-gal actosi dase through ' tuslLacZ in response to agoni st

stinul ation was neasured. To performthe 5-gal actosidase assay, increasing

concentrations of ligand were added to md-1og culture of human Al
adenosi ne receptor JUN 2005 5 10 15 20 25 30 35 expressed in a yeast str
co-expressing a Stele-Gy2 chimera and GPA41-Gai 3. Transformants were

i solated and crow., overni ght in the presence of histidine and 4 U nl
adenosi ne—de~-Rase—ARter—H-ye—hgurs—ofrmeubat T @ Unl adenosi
deami nasel and |ig nel”Wu tifn_ o’y\y T T E
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Moreover, a stimulation index of approximtely 10-fold was observed at a
NECA' concentration of M The utility of this ay was exterrdddJBy 2005
val i datign of..the actiVity of antagonists on this Strai perhwgkaenn
adenosi ne ~ antagoni st, XAC and DPCPX¢;were tested for their ability to
conpete against NECA (at 5 mM for activity in the R gal actosi dase assay.
In these assays, 8-gal actosidase induction was neasured using FDG as the
"~ substrate and 1.6 x 105 cells per assay. The results indicated that both
XAC and DPCPX served as potent anté@ﬁB{§U§ of yeast-expressed Al
adenosi ne receptor, with I CSO val ues of 44 nMand 49 nM respectively. In
order to determne if this inhibitory effect was specific to the A
subtype, a series of conplenentary experinments were performed with the
yeast - based A2a receptor assay. HReeubfS¢-Sabtwmemsd Wi th the Al a yeast-based
assay indicated that XAC was a relatively' effective A2. receptor
ant agoni st, consistent with published reports. In contrast, DPCPX was
relatively inert at this receptor, as expected from published reports. [V.
Radi ol i gand Bi ndi ng The Al adenosi ne receptor assay was further
characterized by neasurenent of the rec r's radioligand binding
paraneters. Displacenent binding of 13H CPx by Meveral adenosine receptor
145 WD 02/ 057267 146 - 1 JUN 2005 PCT/ UsL/ 45280 reference conmpounds, XAC,
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menbranes prepared from yeast expressing the Kumar. adenosine rece tj)r,.

The results with yeast ,rbranes expressing the h n Al adenosine! JUN 2005
receptor “yﬁﬁzzoag%gpar ed Z¥ 5 those from yeast menbranes expregsingadphe human
Al 'a adenosiné” receptor or the human,A3 receptor to exam ne the specificity
of binding. To performthe assay, fillty ng of menbranes were incubated
with 0.4 nM[3H CPX and i ncreasing concentrations of adenosine receptor

| i gands. Incubation was in 50 MM Tr_s 10 HCl1, pH 7.4, 1 mM EDTA, 10 niM
MyCl2, 0.25 % BSA and 2 Unl adenosi ne deam nase in the presence of

protease inhibitors for 60 mnutes at roomtenperature. Binding was
term nate 4 } f

MyC12, followed by rapid filtration iiove 7B filters iLégf;)'r evi ously soaked
with 0.5{% pol eni mijn iNg.aRackard 96-wel| harvester. Data \ere
pol yghay S usk
anal yzed{by nonlrnear |east scuarle curje fitting procédure using Prigm
2.01 software. The |1C50 values obtained in this experinent are sumarni zed
in Tabl ¢dr—betow—260—25—30TFabte=4 iqa = M —Compouniigy fR—3R :
XAC6. 611}753. 1 DPCPX8. 5326.41307.0 1594313, 115. 8555~ NECA215. 5294./934. 9
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Al | oxozi nel072. 01934. 082@6. 0 These data indicate t the reference {1 juyn 7005
conpounds have  affinit consistent with those r rted in the -

| it eratunw® 02/0Fhs7data further indicate that the yeast-bad&éd/\@9sd528% are of
35 sufficient sensitivity to discrinithate receptor subtype specificity. WO
02/ 057267 147 PCT/U SO 1 /45280 Functional Assay using Yeast Strains
Expressing H,.:-man A s Adenosine Receptor.ln.this exanple, the

devel opnent of a functional screeni ng as8ay~i fi"yeast for nodul ators of the
human A- adenosine 5 receptor is described. 1. Ligands Used in Assay The
natural |igand adenosine, as well as other thoroughly characterized and
commercial l'y avail able |igands were mgeq of! g -J@kystaudy of the human Al a
receptor functionally expressed in yeast. ree |igands have been used in

t he establishment of 15 20 this assay. They include: Reoo-rod gi Function
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o all assd

To prevent signaling due to the presence of adenosi‘e

adenosi ne deam nase (4

) was added t

gr owt Hi
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25 | 1.
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ResponsewdoYgagsh A a receptor agonists were tested for therecapasisoy to
stinmul ate the pheronone response pathsgay in yeast transforned with the Al a

receptor expression plasm d and expressing

ei t her

Q¥SE10K, GaSD229S or

GAabE1CK+D229S. The ability of 30 licand to stimulate the pheronone response

pat hway

t he yeast phenotype.
hi sti di ne auxotrophy to histidine prototrophy

in a

recept or dependent manner was indicated by an alteration in
Receptor activation nodified the

phenot ype from
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had been added to these‘at es two expl anations welr‘possi ble for Ttlaf'il%a’ 2005
result. One possible in pretation was that the eptor bearing yeast
were at wogneatds?advant age due to Ligand | ndependent Re®&Fth01/MEd? at ed
Activation (LIRVMA) 10 Alternatively e yeast could have been synt hesi zi ng
the |igand adenosine. To distinguish between these two possibilities, an
enzyne whi ch degrades the |igand, adenosine deam nase (ADA), was added to
the growi ng yeast and plates. In the presence of adenosi ne deam nase R
cells no longer 15 grew in the absence of histidine, indicating that the
yeast were indeed synthesizing |igpABLETHI s interpretati on was confirned
by an Ala growth assay in liquid. In this experinent R+ yeast (a G5ELO0K
strain 20 expressing the EP-Aguépt BR3IONSSe | nocul ated at three densities
(1 x 10 cell/mM; 3 x 105 cells/m; or 1 x 105 cells/m) in the presence or
absence of adenosine deamnase (4 Um). The stringency of the assay was
enhanced with increasing concentrati (0, 0.1, 0.2 or 0.4 mMWhof 3-amno
25 1,2,4-triazole (AT), a conpetitive‘nﬁBagonést of im dazol egl ycerol -P
dehydrat ase, the protein product of t H $3 gene. In the presence of
adenosi ne deam nase and 3- anino-1, R, -t axgl e yeast grew | ess vigorously.
However in the absence of 3-anino-i,2,4|trig Péﬁ adenosi ne deam nase 30
had little effect. Thus aden eanjmaseNitself had no direct effect
upon t he pheronone response pathway. An alternative approach to neasuring
growm h and one that can be R niaturized f hi gh t hroughput screening is
an Ala 35 receptor |igand spot "assay. A GI5E1O0K strain expressing the A2a
receptor (A2aR+) or |acking the receptor (R-) was grown overnight in the

{ presence of histidine and 4 U m adenosine

l | -‘x ]
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é |
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o iléj 189.4
1200 o !
NNH, I
o 74 45.7
1201 %\)L
NHMe ;
) 1 95.8 D 3345.0
1202 \,‘/\)i\\/\v f !
=Y |
3291 . 3040.0
1203 f '
e ’NM:z l
i
0 | 1060.0 I >10000
1204 |
3fﬁ\\//m\OH ]
| - !




deam nase. Cells were washed to renove histidine and diluted O ;‘&,%%N,WT
- 2005 WD 02/ 057267 149 / USol1/ 45250 to 5 x 106 c sim. 1 x 10 6celfs 2800
were spread onto sele ve plates containing 4 ade i i hase
and 0.9”9W2@5663N13-anino-l,2,4-tr“3éole (AT) and allomgg%bgﬁﬂggén]for 1
hour. 51 of the follow ng reagents re applied to 5 the nonolayer: 10 mM
adenosi ne, 38.7 mm histidine, dinethylsulfoxide (DMSO, 10 mM PIA or 10 mm
NECA. Cells were grown 24 hours at 30C. The results showed that cells

wi t hout receptor could only grow when histidine was added to the nedia. In
contrast, [R+ cells only grew In areas whene:IU0 The Ara Ta@gpEor 1 gands Pl A

and NECA had bgﬁ% spot ted. Sincg the pljates contai ned'!adenosi ne deamnase,
the | ack of gromfh wher ¢ geengsingteatl been spotted confirmed that
adenosi ne fdeam nase was active. 15 111. [fusl LacZ Assay To quantitate

activati or W 35 ;
t hrough flisl Lacdpwas nea > 4 stirains expressidg E10K, G'D229S or
(7;,,E1O0K$D229S were transtornpd with a plasm d encodiing the human Alia
receptor 20 (R+) or withja plasgid | ackiing the recept01 (R).
Transfornhants were isol ated and grown overnight in the| presence of

hi stidinefand 4 Unl adepoSine deqm nase4gk X 107 CeltSopere difutedjto 1

x 106 cel|s/ M and expos ey g concentrations of NECA for 4
erm nafji o

hours, fo|lowed2By 25 de n of the B-gal actosidase activity in the
cells. The results denopstrate® that essentially no (3-gal actosi dase

TABLE 13
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activity was detected in_ R strains, whereas increaging anounts of
(3-gal actosi dase acti vi were detected in R+ strés expressin ej'ﬁr'ggf
G, E1DK, G ¢ ,RZ?Z%§ or G ,E1CK+D229S as 30 the concentrati %Tgfan\reg@
|ncreasea ndiCating a dose dependggt increase in units of

(3- galactosrdase detected in response to exposure to increased |igand
concentration. This dose dependency-was only observed in cells expressing
the Ala receptor. Furthernore the nost potent G' construct for the 35 Ala
receptor was G'E1LCK. The G'D229S construct was the second-nost potent G
construct for the Ala receptor, while the G, ELOK+D229S construct was the
| east potent of the three Gos constructs tested, although even the
GosE10K+D229S construct stinulated readily detectable anmobunts of activity.
Q gal actosidase 5 For a further description of the assays identified, see
U S. Application Publication No. US-2002-0015967-Al, published February

7, 2002, —en%+%ked——Fuﬁeereﬁ&F—Expﬁe&mﬂmT1ﬁ—#kkﬁﬁrmﬂﬁ?—ﬁ%ﬂnﬂnTns—TN‘Meast
novvabandoneq3 %he entire cobtents of :which are hereby i ncorpor at ed herei n
by referjence. 9 15 PhiLqﬁggﬂggrcal Characterrzatron f the Hunan Adenosi ne
Recept or{ Subtypes Mt el at~andNMateods: Mat eri al s. (3H) - DPCPX |
[ Cycl opent yl - 1, 3-di pf opyl xantine, 8- [pﬁpﬁopyﬂ Bi3- 3FKh3&6(120*b°C|/nnnl)
[3H)- 21680, fr‘:\r‘hnvwnf h\ll 34 {I\l\'l J'm G /mrmr\ ahd r- :CI) AB—-NE
((1251)-i8- AnlnobenayH-$ - N thxbgarboxanldeoadenosrne) (2 200
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C | mol) were purchased from New Engl and Nucl ear (Bgston, M. XAC
(Xantine am ne congener NECA (5'-N- Ethyl carboxa oadenosi ne) ;=ahdiyl 4
| 8- MECA fy, & arch ochem cal s International (RBI, N@Elrlqjﬁ(,”j\m" The
Adenosi ne am nase and Conpl ete prqtgase inhibitor cocktail tablets were
pur chased from Boehringer Mannheim Corp. (Indianapolis, |IN). Menbranes
from HEK-293 cel|ls stably expressing the human Adenosi ne 2a (RS- HA2a];
Adenosi ne
respectively wgpe purdhased ﬂ"rom Recept or Bi ol ogy (Beltsville, MD). Qell
culture reagenfs” were fromL fe T@ﬁhnol ogies (Grand Island, NY) except for
serumthat.was from UT). Yeast strains; Saccharorryces
cerevi si ae stral ns Hi 660 I[far:t*1442 tdpl -1 fb§¢9 H1S3 jgant o2 .
stel4::trpl::LYS2 ste 6’ gpdA(41)-Gi3 lys2l urad leu2 trill: his3;| LEW
PGKp- Ivfa Leader-hAI R PR term 2mu- or i gl REP3 Anpr) and;CY8362 ,
[ gpal p-r GasELOK . fart11442 tbti-i fusI-HI S3 cant stel 4:: trpl:
ste3*1156 : , : J
151 PCT/ U S01 /45280 nf{REPS An_- ] werie devel oped as described above.
Yeast culfture: TransfornéeHypea crown in jLeu-Trr{[L . media (pH]|5.4)
.suppl enent ed Weth 2% gl ucose. "For he 5 preparjation of| menbr anes 250 jm  of
LT mediunm were inocul ated withistart tift2s5 of 1-25% 1062¢el | s/ink> gromla 30
m overnijght culture and jpncubated at '30C under_per maﬁ\ent oxygenati on by
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152 Manmalian Cel| Menbrane Preparations: HER-293 ggl | menbranes weredUl 243
prepared as described p iously (Duzic r _t al.: ‘ol. Chem , 267,

9844- 9850 d9%2)¢7 Briefly, cells were 5 washed w th PBS apdr/banuesied with

a rubber policeman. Cells were pelted at 4C 200 x g in a Sorvall RT6000
centrifuge. - The pellet was resuspended in 5 m/dish of |lysis buffer at 4C
(5 MM Tris-HC1, pH 7.5; 5 mM EDTA; 5 mM EGTA; 0.1 mM Phenyl net hyl sul f onyl
fluoride, 10 ng/m pepstatin A; and 10 10 ng/nm aprotinin) and honobgeni zed

in a Dounce honpgeni zer. The cell Iy?%?%eug%’then centrifuged at 36,000 X

g (Sorvall RCSB, type SS34pfrofp1e &Prséibedtivarkl, tie: pebhett sesuspended
in5mM nmenbrane buffer [50 MM Tris-HC1, pH 7.5, 0.6 nM EDTA;, 5 nM MyC12;
0.1 mM Phenyl et hyl sul fonyl fluoride, 10 ng/m 15 pepstatin-A; and 10 ng/nm .
aprotinin) and stored at -80 C foqﬁ f upt her experinments. The Bi o- Rad

protein assay kits, based on the Bratford dye- binding procedure,

(Bradford? M: Anal. Biochem 72:243?@0 (1976)) were used to determ ne

total protein concentration.in yea d mammal i an nenbranes. Adenosine 1
receptor subtype saturation and conpetition radioligand binding:

Saturation and conpetition binding on 25 Wenbranes from yeast cel

transfornmed with human Al receptor subtypbe were carried out using

antagoni st [3H) DPCPX as a radioactiveNTi ge
bi nding buffer (50 mM Tris-HCL, pH 7.4
EDTA; 0.185% BSA; 2 U nl adenosi @& dwdm
cocktail tablet/50 m) at concen

Mg 10 nM MC12; 1.0 nM
aSe Bnd 1 7priot ease 30 inhibitor
ons of 150 ng/m . In saturation

bi ndi ng nmenbranes (50 ng/well) wer¥~1 ncubate
15 Compound - XR,y R; Binding Data K; (nM)
Al AZ; ’ AZB AB
1400 -0-Ph Me 41.7 - 21 10.3 14.6
| 1401 -O-Ph{p)F Me 33 58 8.8 18

20 § '
1402 -O-Ph{pl}Cl - Me 825 5951 22 €60
1403 -N-pyridin- Me 60 a1 18 48

2-one

25 1404 -NH-Ph Me 49 31 4.6 57



Wi th increasing concentrations of [3H) DPCPX (0.05 - 25 nM 35 VhTaJBNnamg
vol ume of 100 ML of bi ng buffer at 25C for 1 in the absence and
presencgygf %%Q%gunlabe ed XACin a 96-well mcrotiter ptgies1/+53shLN2005
WO 02/ 0 87 / US01145280 153 In gegypetition binding nmenbranes (50
pg/well) were _nc_bate wth [-H DPCPX (1.0 nM in a final volunme of 100
bi nding buffer at 25C for 1 hr in the absence and presence of 10 M

unl abel ed XAC oraRngr easi RgeaoBcRBt Rat Renspodr 5 empei ver g ounpondds in a
96-wel |l mcrotiter plate. Adenosine 2a receptor subtype conpetition

radi cligand binding: Conpetition binding on nmenbranes from HEK293 cel
stably expﬁeaslmgashelhunnme#dmorexsﬁﬁ&ntxmﬂnqham wehercarrPedSL@ ~gBESUsi ng

agoni st [?ﬁ%;GGS—Q&GSO AR '%f.oaUL.vc Eo T gcuvla €S—Y tinted in
-bi ndi ng byfFEPEED |mv Tris-NELE"FH 7. 4 OEP atni g EiZ;ﬁ?'q»wM
EDTA; 0.2%1 BSA; 2 {Um adenosi ne deam nase apid “bro € 1nh bi"t OrF
cocktail f(tablet/Sa m] at concentrations of 012 po/mi Mnbra 15

25C for | hf in thé¢ absence and presence of 50
gM unl abelfed NECA ar in 8{hg concenfrationg of conpeting coppounds|in a
96-wel | nifcrotiter | plate.” 207Aden@si ne{ 3 recept or gonpetition fadioligand

bi ndi ng: {Conpetitijon bindin nbrapes from HEK293| cel | staply
expressing the humgn A3 recépto MPE were ¢arried put usinp agoni $t
[ 1251 ] AB{MECA as d *adrQactsy

g/ wel 1) Svgred ncubdt esi t A J 3H] CGS-216B0 {100{n.M inja final }vol unej of
100 m of |bi ndi ng tuffer

L] "
My, *
1318 Q\
N H
10
N/ ' \
x, »

N | \
\~ N
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25 Menbranes was d

containing 10 nM MyC12;

and 1 pr@i@as@ridrh

ilute

i bitor cockt ai

i n binding buffer
0 mM EDTA; 0.25% BSA; 2
tablet/50 nm] at concewttatiiaemsoeof 0.2

[50 mM

i s-HCl, pH 7,

adenosi

e oae

ne

nmg/ M. Menbranes (10 g/well) were imubate with [125 1] AB-MECA 1(0.75 nM

in a 30 final volune of 100 | of binding buffer at 25C for 1 hr in the
absence and_presence of 10 Munlaheled | B MECA or increasing
concent ratid®h% of gconpeting: conpounds in a*964well mcrotiter|plate. |35 At
the end gf the incubationpthegeAl, AZ {and A3:recepto subt ypgs
radi ol i gand bi ndi ng assays s termnated by tthe addjtion of fce-cold 50
MM Tris-HCL (pH 7.%4) buffer & 5 -1JUN2005 WD{02/ 057267 PCT/ U 501 /45280
154 suppllemrented w th l:!i MyCl12, followed by rapid t Itra -ch over gl ass
fiber filfters (96-mel | ~NEBUni Filters] Packand previously prgsoaked|in
0.5% pol ylethyleninfne in a Filterfiate {196 celll harvester (Packard). The
filter pllates were| dried 5. wi thi{50 pl /]well scintillatipn fluid
(M croSci|nt-20, Hackard) iﬂd ou »in a TogCount (Packard).]Assays|were
performed in triplicf oh~Spetific binding|was 5.6 _ 0.51, |10.8 -11.4%
and 15.11 2. 6% of }t he al binding inja AIR { A2aR and A3R bi pdi ng agsay,
respectiely. 10 AdendSine 2b receptor{subtype conpetition radgoligand
bi ndi ng: jConpetitilon bi nding on nmenbranes from HEK293|cell stably
expressi L34 numan Al D feceptor sy ypeswereg carrl our using A
receptor |antagoni st [ 3H DPCPX " ragli oacti ye 15 |i gand. Menpranes was
di l utex iln bi nding buffer 110 pes
N
15 N | \
N| /
20 | 1501 *
s o
25
nF
. | N\
=, .
1502 o *
30 ”‘{
nw—/—.. N
35 "
1=




KOH, pH 7.4; containinggl O nM EDTA; 0.1 nM Benzanmigine and 2 @ MJUN 7005
adenosi ne deam nase7 at ncentrations of 0.3 ng/ Menbr anes (15 '
49/ wel | ywean@siwmecubate with [3H) DPCPX (15 nM in a finacmashumesof 100 pl
of binding buffer at 25C for 1 20 hr17én the absence and presence of 10 pM
unl abel ed XAC or increasing concentrations of conpeting conmpounds in a
96-well mcrotiter plate. At the end of the incubation the assg

t er m nat edgyp7 he dddid.\i of ice-cold {0 mM Hepes-KOH, (pH 7.4) buffer

followed Qy rapid fliltr on over glass|fiber 25 filtefs (96-weljfl GF/ C
Uni Filterg, Packard) prewrdusly presoaked in (.5% polyethylenifine in a
Filtermatg 196 cell{ harvestfer

coated &ijth 50 pl/mell scfnty
counted in a TopCouBt 2 >V

(Packard}. The flilter plates werq dried
Nation fhuid (MjcroSci nf-20, PacKard) and
QG . Agssaysiwere pdgrfornmed|30 in trilplicate.
Non- speci fii ¢ bi ndin 1 .3 2. tthe totlal bindijng. Speci|fic bi ndi ng
of [3H DARCPX; [3 H CG8-21680 and [ I®51] AB- CA was |defined &s the

di fferencel between g he total binding 35land non-specifilc bindi ngg Percert
inhibition of the c n‘lnnllnrlc A Jmanich - + ; .

¥ O AY A TIST tUt .
Conpeti 10 onleéta were'&ﬁyzed by iterative carve fitting to a pne site

model , andi WO 02/ 057267 1%5 m 1 JUN 20045 PCT/ USOLl/ 45280 K- val ups were
cal cul atedj from |1 C50 val ~(.Cheno an~ Aruscf. | Biochemp Pharnmacpl. 22,
3099- 3109, | 1973) usjng the zm 2. 01 software. 5 Resujts

15 g
O/L\

20

30




A primary function of certain cell surface receptors is to recag?i ;2
appropriate ligands. Accordingly, we determned |I|igand binding a f‘i‘-' 'i’t,‘,{f_}g?
to establish the functional integrity of the Adenosine 1 receptor subtype
expressed in 10 yeast. Crude nenbranes prepared from Saccharonvi ces
cerevisiae transfornmed with human Adenosine 1 receptor subtype construct
exhi bited specific saturable binding of [3H DPCPX with a KO of 4.0t 0.19
nM _The KQ.gnd g gmalin Mer ¢, cahfuhaledsidom the Saturali qadgebher m and
Scatchard 15 transformation of the data iIndicated a single class of

bi ndi ng sfvesarThet dérsiltiventdbradenosi ne binding sites in the yeast
”E”br?”e gggpaéﬁé &S 5%5%% Hﬂ&t%d EQS%16b%s%d430ﬁ. EHR#A”Q@§EWB{L £
protein. The phar nacol ogi cal subtype characteristicS o the reconbinant
yeast cel bgléechitedloy nethdv th ddemos Ale riegepeoeptsubt yiperater et tentsstad gat ed

w th subt | ective. adenosine ., |igands (XAC, DPCPX: CGS-15943; ound
600!g @méggﬁggﬁog%soiﬁé}%&bl%f gé?@n%nfdeﬁﬁq;&faﬁnnei ?Lﬁoajtéccto et ed
wi t h [ 3H] a2biDPORX: imy tthe texpecbgdctaaktios teseutl il lac efdErttéue vasount
recorded wi.th these co oundsﬁhogv,the tygi cgl steepness with al] thc?

|i gands, 8hd SEFE R %eacH or M 1-2F5 gaRdSSc JUi%F -5 Hodef B BIAE
one-site &ith, TheoAppaiLptle]i S30Ctaht 8A1l CONSEAN S KSlierBt alsbplct Ne a

i ndi vi dual cgngound fromthe 30 curves (Table 5) are consistent with val ue
publ i shed FBAL YRS CHeleptBFO8BEAr nedl fe0htot AeFOEdRFcedn 350{H MU 05 WO
02&@57267dE§3f&5@ﬂ/EJ5§§9tré£K%@§ﬂﬂﬂ%l5 disorder, an eye disorder, an

allérgic disorder or a respiratory disorder.

This invention also features a compound having the structure:

15
20
(VI)
wherein NR;R, 1s a substituted or unsuostituted 4-8 membered
25 ring;
wherein R; 1s a substituted or unsubstituted four to six
membered ring;
30 wherein Rs is H, alkyl, substituted alkyl, aryl, arylalkyl,
amino, substituted aryl, wherein said substituted alkyl is - C
{R7) (Ra)XRg, wherein X is ©O, 8, or NRjs, wherein R; and Rg are

each independently H or alkyl, wherein Rs and Ry are each

176




Ki values for nmenbranes fromyeast cells transformed w,- 5 human Al

receptor subtype 20 LigandskKl (nM XAC5.5 DPCPX7.1 CGS-159410.8,N§Ca%&9%@5
(R) -PIA56.3 | B-MECA606.5 All oxazi ne894. 1 Conpound 60013.9 Conpound~ 100298
Tabl es 6 through 12 denonstrate the efficacy and structure activity
profiles of deazapurines of the invention. Tables 13 and 14 denonstrate
selectivity can be achieved for human 25 adenosi ne receptor sites by

nmodul at i onn@dpddedunctiional idy @bl khe dgazapuiiNessd rafd Wie:rohakl e 14
al so denonstrates _the surprisin% di scovery that the conpounds set forth
therein ReFREREHNRIGHG dFubattiityiteg aiduRrghekiseredtTing yof dicttigerad,
receptor asgcompaned-L0 the conpounds in Table 13. 30 WO 02/ 057267

PCT/ US01/ 45280 157 : ABLE 6 Effect of N6-Substituent Me Al Bi ndi ngYeast

5 wherein Rg is H, alkyl, substituted alkyl, or cycloalkyl ;

with the proviso that NR;R; is not 3-acetamido piperidino, 3-
hydroxy pyrrolidino, 3-methyloxy carbonylmethyl pyrrolidino, 3-
aminocarbonylmethyl, or pyrrolidino; wizih the proviso that

10 NR1R; is 3-hydroxymethyl piperadino only when R; is 4-pyridyl.

This inventlion also features a method for inhibiting the
activity of an B,, adenosine receptor in a cell, which

comprises contacting said cell with the above-mentiocned

15 compounds.

This invention-also provides a compound having the structure:

20
25
(VI)
wherein NR;R, 1is a substituted or unsubstituted 4-8
membered ring;
30

wherein Rs is a substituted or unsubstituted four to six

177




Cormpound- RKi (nM1C50 (itM 13.9 197.2 600 1423>10.000 6010 - OH 602CH
483.=> 10.000 OH196.644-32.0 603 '\ F Q-OH H o >10. 000>10000 604 H o
>10000>10000 605 0 297.9>10000 ~ -'~ ,~ 606 ffi 1 JUN 2005 WO~03/H&7 2675
PCT/ US01/ 45280 158 607309. 7>10000 OH29. 1

10

15

20

25

30

membered ring;

wherein Rs is H, alkyl, substituted alkyl, aryl,
arylalkyl, amino, substituted aryl, wherein said
substituted alkyl 1s-C (R;) (Rg) XR,, wirein X is O, 8, or
NR,,, wherein R, and R; are each independently H or alkyl,
wherein Ry and R,, are each independently alkyl or
cycloalkyl, or Ry, R;; and the nitrogen together form a
substituted or unsubstituted ring of between 4 and 7

members .

wherein Rs is H, alkyl, substituted alkyl, or cycloalkyl

with the proviso that NR:R; is not 3-acetamido
piperidino, 3-hydroxy pyrrolidino, 3-methyloxy
carbonylmethyl pyrrolidino, 3-aminocarbonylmethyl, or
pyrrolidinco; with the proviso that NR;R, 1is 3-
hydroxvmethyl piperidino only when R; is 4-pyridyl.

In one embodiment of the compound, R; is a substituted or
unsubstituted four to six membered ring, phenyl, pyrrole,
thiophene, furan, thiazole, imidazole, pyrazole, 1,2,4-
triazole, pyridine, 2 (1H)-pyridone, 4 (1H)-pyridonepyrazine,
pyrimidine, pyridazine, isothiazole, isoxazole, oxazole,
tetrazole, naphthalene, tetralin, naphthyridine, benzofuran,
benzothiophene, indole, 2,3-dihydroindole, 1H-indoleindcoline,
benzopyrazole, 1,3-benzodioxole, benzoxazole, purinecoumarin,
chromone, quincline, tetrahydroquinoline, isoquinoline,

benzimidazole, gquinazoline, pyrido(2,3-blpyrazine, ywido [3,4-

blpyrazine, pyrido[3,2-c]pyridazine, pyrido[3,4-blpyridine,
1H~pyrazole[3,4-d]pyrimidiné, pteridine, 2 (1H} -gquinolone,
1(2H) -isoquinolone, " 1,4-benzisoxazine, benzothiazole,
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608 609193.9 610411.5 OH | 785.6>10000 | 6110 612~f v64.8 NHAC Trans
(S.S) 6136726.0 | v NHAC Trans (R R) 614HO. .332.1 (dl) WD 02/ 057267 159

1JUN 2005 PCT/u SO 1 /45280 615816.9 2577.0 I | (dl) 6160H34. 3 E}H UK 2005
DU Lund
quinoxaline, quinoline-N-oxide, isoguinocline-N-oxide,
guinoxaline-N-oxide, quinazoline-N-oxide, benzoxazine,

10

15

20

25

30

phthalazine, cinncline, or having a structure:

oK

wherein Y is carbon or nitrcgen;
wherein Rj3' is H, substituted or unsubstituted alkyl,
substituted or unsubstituted aryl, halogen, methoxy, methyl

aminc, methyl thio;

In another embodiment of the compound, the compound has the

structure:

Rs

wherein m is 1 or 2; wherein R, and Ra are each independently
be H, -0OH, -CH,;0H, -CH;CHzOH, -=C(=0C)NH., a hetercatom, or - C
(=0} NR, RiiRy1’; wherein R;; is aryl, substituted aryl, or
hetercaryl; wherein Rj;' is alkyl, or XR;1”, wherein X is 0, or

N and Ry1" is substituted alkyl or aryl.

In another embediment of the compound, RiR:N is {D)-2-
aminocarbonyl pyrrolidino, (D} -2~hydroxymethyl pyrrolidino,
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TABLE 7 Effect of G -5ubstituent ,.0OH HN Al Bi ndi ngYeast Conpound RKi

(nM1C50 (rtM 700N ~~ - 604.5>10000 I 701\\ _ 157.7763.1 0 O - 1 U N 2005
WD 02/ 057267 160 PCT/ USO1 /45280 702--- 198.52783.= 0 703443. 6> 1000Q/!jy 205
70461.1297.0 S 30.1 705) 194.7 T

(D) -2-hydroxymethyl—-trans—-4-hydroxy pyrrolidino, piperazino, or
3-hydroxymethyl piperadino.

In another embodiment of the compound, the compound has the

5 structure:

10

wherein m is 0,1,2, or 3; wherein Y is 0O, 8, or NR, wherein R
15 is Ry or R,; wherein Rp and R, are each independently be H,-
OH, -CH;0H, -CH,CE,OH, -C (=0)NH,, a heterocatom, or -C(=0)NRij;Ri1';
wherein Rj; is aryl, substituted aryl, or hetercaryl:; wherein
Rii1'is alkyl, or XRy1", wherein X 1is 0O, or N and Rp;" is

substituted alkyl or aryl.

20
In another embodiment of the compound, the compound has the
structure:

25

30

(Compound 1600)
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4 S 70619.9 F 70762.8 fQ703x14= 70948.7 1 JUN 203\/\0 02/ 057267 nguiﬁgxq
/.15280 161 TABLE 8 EfYct of Pvol e Ri ne Suosu:u N~ Il °N _RP Al’ ¢ 2005
Yeast BWRPHEFRC50 ConpoundRR R'R'Ki (nM (n " 800MeMeMeBRSHESHGOHY / 801H
MeH ' 22.3148.3 802HHMWE8.9 803MeMe2$10> 10000 804~MeMe863. 1

In another embodiment of the compound, the ccmpound has the

structure:

10 NG N

(Compound 1601)

15
In another embodiment of the compound, the compound has the
structure:
20
NH,
..... wy
o
c
P
D
Nl &
30

{Compound 160Z2)




| Me Il | M | M ~- Me4512 ~ ~/ BOS 1 JUN 2005 WO 02/ 057267 4 JiN 2605

PCTI USOl / 45280 162 80. i e M Me 8451 | i ne e | TABLE 9 Al Yeast
Conpoundygigedinagd C50 RKI- (nM (nM of £ 863. 1 PCT/USH1/45280
182

In another embodiment of the compound, the compound has the

structure:

5
OH
{ SWHW”///
N
10 v | N
. y
N H
15
(Compound 1¢603)
20 In another embodiment of the compound, the compound has the
structure:
H
N
25
N
NF l \\
\ x> N
30 | " g
N /

{Compound 1604)




900 901/~ 14512 8451 9 903X5.3 0 WO 02/ 057267 3 TABLE 10 ELngﬁUﬁt‘ -
0 Al Bi nai neYeastt" 2003

N6- Subsntuent N /- N | JUN 2005 PCT/D SO | /
ConpoundwB ogiost2eM | G50 (MV) 1000~N1-2 1789>10000 H64. 41866T1S0LIWY O H
19.882.8 1 1002t ~ 'NCIL 183

In another embodiment of the compound, the compound hes the

structure:

5
OH
...Jrf””/
N

10 l N\

N

R
15

{Compcund 1605)
In another embodiment of the compound, the compound has the
structure:
20 |
OH
me//
N
|
\\‘N N NH CHs
H / .
HaC o]
Q

30

(Compound 1606}




26.1195.7 1 2.8545.8 N H ~-- |1 -1 N
O yH\ 26.i1195 003 0 32.8545.8 00 z O mg?g{5§O%MS

WO 02/ 057267 164 P CT/ 01 /45280 i147.5 .91. 00 ~~~ 11 10060
12918 0 WB92106r26210000 1007 NH-S-Me O NHSM~cooH93. 13217 PCT/USG1/45284
184

In another embodiment of the compound, the compound has the

structure:
(T
5 N
N I \
\ \N N
N| /
10
{Compound'1607)
In yet another embodiment of the compound, the compound has the
structure:- '
15
A
O‘J‘\ \DH
3]
=
N
20 | N\
Y
N /
25 In a further embodiment of the compound, the compound has the
structure:
[:ji:J/"\\OH
30 R . N
NE | \\
AN \\N N




1008,0 ~/\ NHv.~~~FL> 10000 475.3 10091i ‘| ~NHP. c674.99376.0 1010 ~~OAC

121.92067.5 ' 011, 133.9 3462 1012 0270.13009.5 10131 Il OH384.9 1 2005 /
1014 179.3 3712 OH 1015 OH 176.1 5054 1016 WD 02/ 057267 165 Effect of
N6- Suosutu:r.: F JUN 2005 PCT/ USQOL/ 45280 NHR Me = JUN 2005

This invention further provides a compound having the structure

(V) :
' HyC o)
5
/caa
N
10 t AN Rs
N
H
15 (V)
Wherein Rs is H, or methyl.
In one embodiment of the compound V, the compound has the
20 structure:

HN

\1/
25 INH /GH’ _ :
N | \ o

Ry \N' ﬂ
30 l
N~

{Compound 1608)
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\11\ IN " ' H A BindpngYeast Conpound RKi (nM io (nM NHCI LO. &1]}@4%&5
1100 I O NH "3.9551.0 101 O NH.,~ NHwt 10. 1 11021 0 NH -
ruHF. , 7Iwb i3@3%61103 0 H 6.558.7 1104N CH_ t i Nt 0 (t )pCHuIOHI/452472. 1
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In another embodiment of the compound V, the compcound nhas tne

structure:
HsC o}
HN
5
/CH3
NH N
N \\
10 | ’
e
o
N /

This invention also provides a method for treating a disease
15 associlated with A2z adenosine receptor in a subject, comprising

administering to the subject & therapeutically effective amount

cf compounds IV, or V.

In one embodiment of the method, the compound treats said
20 diseases by stimulating adenylate cyclase.

In another embodiment of the method, the subject is a mammal.

In another embodiment of the method, the mammal is a human.
25

In another embodiment of the method, said B2a adenosine receptor

is associated with Parkinson’s disease and diseases associated

with locomotor activity, vasodilation, platelet inhibition,

neutrophil superocxide generation, cognitive disorder, cor senile
30 dementia.

Diseases assoclated with adenosine A1, A2z, AzZb and B3 receptors

are disclosed in WO 99/06053 and W0O-09822465, WO-05705138, WO-




278162.4 1106} ~~~N vCH: Me H126.51297.0 1107 c_1 1108NHACLZB Jitognns

1105 v O- v 0 00O JU‘ZOOS WD 02/ 057267 166 PCT/4SO1/ 45280 Me H |
|
19. 0 NHAWOL@1GR#4Ac 17.3 v I S 1111/1|§1I_;IAC 2'- TR PCT/US01/45280

0on11681, WC-0973387¢, JP-08%29108%, ¥2T/USSKE/16053 and U.S.
Patent No.. 5,516,824, the entire content of which are fully

incorporate herein by reference.

5 This invention also provides & water-solublie prodrug of
compounds IV, or V; wherein said water-soluble prodrug that 1is

metabolized in vivo to produce an active drug which selectively

inhibit AZs adenosine receptor.

10 In one embodiment of the prodrug, said prodrug is metabolized

in vivo by esterase catalyzed hydrolysis.

This i1nvention alsc provides a pharmaceutical composition

comprising the prodrug and a pharmaceutically acceptable

15 carrier.

This invention alsc provides a method for inhibiting the
activity of an AZz adenosine receptor in a cell, which comprises

centacting said cell with compounds IV, or V.

20
In one embodiment of the method, the compound is an antagoeonist
of said AZa adencsine receptor.
In another embocdiment of the pharmaceuzical composition, said
25 pharmaceutical composition is an ophthalmic formulation.
In another embodiment of the pharmaceutical composition, said
pharmaceutical composition is an periocular, retrobulbar or
intraccular injection formulaticn.
30

In another embodiment of the pharmaceutical composition, said

pharmaceutical compesition is a systemic formulation.



1112NHAc O | JUN 2555 WO 02/ 057267 PCTrus01/ 452804 167 TABLE. .1

_—
"Retro-Am de" .-, naio@@es N-R Me N Ve 11 1 N\ @A Binding 1 vdhH;2005
ConpoundyRKkrkAM 1 C58 (nM) 0 i 16.5189.4 1200 ~ NH, PérAGof9sd 2011 7
NHM ¢ 95.1. 3345 0 0 12021, 188 |
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10

15

20

25

30

This 1invention also provides &z method for treating a
gastreintestinal disorder in an subject, comprising

administering to the an effective amount of compounds IV, or V.

In one embodiment of the method, szid disorder is diarrhea.

-
o]

another embodiment of the method, the subject is a human.

In another embodiment of the method, the compound is an

antagonist of AZs adenosine receptors.

This invention further ©provides & method for treating
respiratory disorder in a subject, comprising administering to

the subject an effective amount of compounds IV, cor V.

In one embodiment of the method, said disorder is asthma,
chronic obstructive pulmonary disease, allergic rhinitis, or an

upper resplratory disorder.
In another embodiment of the method, the subject is a human,

In another embodiment of the method, said compound is an

antagonist of AZz adenosine receptors.

This inventicn alsc provides a method for treating damage to
the eye o©f a subject which comprises administering to said

subject an effective amcunt of compounds IV, or V.

In one embodiment of the method, said damage comprises retinal

or optic nerve head damage.

In ancther embodiment o¢f the method, said damage is acute or

chronic.




Hp 529.1.4040.0 1203 i g NMeZ O 1060.0i >I 0000 1284' ~~~OH 0 0 - 13UN2jig0305
WD 02/ 057267 168 PCT/ U 45280 C) 1205 127: >100@¥ a~~O-BU 120650.8 4028
O 1207vHve48:1057@1. 5 0 TABLE 13 Profile of Sel ective Adenesitnsepsizgigoni sts R
HN M N /Me PhT" H Binding Ki (nM 189

-

In ancther embodiment of the method, said damage is the result

glaucoma, edem&, lschemia, hypoxisa ¢r trauma.

In ancther embodiment of the method, the subject is a human.

h

In another embodiment of the method, the compound 1is an

antagonist of A2s adencsine receptors.

This invention also provide a pharmaceutical composition
10 comprising a therapeutically effective zmount of compounds IV,

or V and & pharmaceutically acceptable carrier.

In one embodiment of the pharmaceut.cal composition, said
therapeutically effective amount is effective to tréat
15 . Parkinson’s disease and diseases associated with locomotor
activity, vasodilation, platelet inhikition, neutrophil

superoxide generation, cognitive disorder, or senile dementia.

In another embodiment of the pharmaceutical composition, said

20 pharmaceutical composition is an ophthelmic formulation.

In ancther embodiment of the pharmaceuzical composition, said
pharmaceutical composition is an periccular, retrocbulbar or

intraocular injection formulation.

In ancther embodiment of the pharmaceutical composition, said

pharmaceutical composition 1s a systemic formulation.

In another embodiment of the pharmaceutical composition, said

30 pharmaceutical composition is a surgicel irrigating solution.

This invention also provides a combinatien therapy for

Parkinson’s disease comprising compounds IV and V, and any of




Conpound RAta o 130025.148.6 80.3513.0 1301 Me NHAC 27.850.784.6429.8 H
1302 u 20.275.620.14.3 0 1 JUN 2005 WD 02/ 057267 PCT/L SO1 /45;8865}(;@{9 o}
1303 VHVE 17.411i.:120.6 4.0 OH 1304113.9- ~30.9933. 7138. 021. 5 acse4™ 2005
46. 6730. 93099. 9 30E- OH 16. 4766.3168.371. 7 1307.,.0H { (dI)

the dopamine enhancers.

This invention further provides a combinational therapy for

cancer comprising compounds IV and V, and any of the cytotoxic

5 agents.

This invention further provides a combinational therapy for
glaucoma, comprising compounds IV or V, and a prostaglandin
agonist, a muscrinic agonist, or a 2 antagonist.
10

This invention also provides a packaged pharmaceutical
composition for treating a diseaseassociated with A,, adenosine
receptor in a subject, comprising: (a) a container holding a
therapeutically effective amount of compounds IV, o¥; and (b)

15 instructions for using said compound for treating said disease

in a subject.

This invention also provide a method of preparing compound IV,
comprising the steps of
20
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29.1190. 61143.03.1 OH 1308 --/ (-)1 1802306701.0 WO 02/057267 170 1 1lu ,
PCT/U SO1 /45280 1309H N vie y O 401091090.: N (CH7 ~ 3~ 1310NHNe N -
H 255760/ 6275<1.6 0 1311~fr(CH-a\ Me H 531981736 !5. 1312 1O = { Jih 2005

UL

CN Rs
a) reacting j\\
R o
H,N N Rs and Rs
i
NC R
o ‘
to provide R J& / \
: N - R
Moo N °
[
P
wherein P is a removable protecting group:
b} treating the product of step a) under cyclization conditions to provide

: and

d)  treating the chlorinated product of step ¢) with NHR1R2 to provide
NR;R;

Rs

Rs NT ﬁ




(CH~, ~ I ;

H 4432965375<6, 2 "/(CH ON 'N'~s _3_3 H 30%%5%1524 13140

N 204300.02 N~Et 87 H 0 WD 02/057267 171 P CT/U SO 1 /45280 10 1315

(CH2) 3,

10

15

20

25

~~ N N H 75.000 720.000 3.400 _0 O

wherein NR;R, 1s a substituted or unsubstituted 4-8

membered ring;

wherein R; is a substituted or unsubstituted four to six

membered ring;

wherein R 18 H, alkyl, substituted alkyl, aryl,
arylalkyl, amino, substituted aryl, wherein saild
substituted alkyl is -C(R;) {(Rs)XRy, wherein X is O, 8§, or
NR;,, wherein R, and Rz are each independently H or alkyl,
wherein R; and R,;, are each independently alkyl or
cycloalkyl, or Ry, R, and the nitrogen together form a
substituted or unsubstituted ring of between 4 and 7

members.
wherein Re is H, alkyl, substituted alkyl, or cycloalkyl

with the proviso that NR;R; is not 3-acetamido piperidino,
3-hydroxy pyrrolidino, 3-methyloxy carbonylmethyl
pyrrolidino, 3-aminocarbonylmethyl, or pyrrolidino; with
the proviso that NR1R2 is 3-hydroxymethyl piperadino only
when R; is 4-pyridyl.

This invention further provides a method of preparing compound

v,

comprising the steps of

192
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Y(CH ) 13163" j 2 Il 333710.000710.000 9-, HI H~ 'N ~ 13170

710. 000710. 000720. 000 369 OH63012307= 3.710.556. 4926 630176 319, . ?_'“’ P
1.8206802270 OH 1 1320 8.0531530419 1321°,.04 8.0131103154% - JUN 2805
_-thicnyl-2-yl; =C5-H, - water soluble: ' R and R are hydrogen: ' R is
3-fluorophenyl: - 1 JUN 2005 R, is 3-chlorophenyl:" R is 4-pyndyl:' %
activity :a) 10 M WD 02/ 057267 172

a)  reacting ’i‘z{s o)
HN R “

N Ra
|
P
. o NC Rg
to provide Rs /& / ﬁ\
N y Rs
P

wherein P is a removable protecting group:

b) treating the product of step a) under cyclization concditions to provide
OH Rs
N
N\ g,
.
Ra™ N TR

¢)  treating the produc: of step b) under suitable conditions to provide

; and

d)  treating the chlorinated product of step c) first with dimethylamine and formaldehyde,
then with N-methyl benzylamine and finally with NH2R1 to provide

Rs
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PCT/U SO | /15280 Table 14: Profile of Selective A2b Antagonists R2' TO HN
15conmpound - XR, R2Bi ndi ng Data K (nN} A A2. A28A3 1400- 0- Phive4l. 72110. 314.6
1401- O Ph( p) FMe33588. 818 20 1402-0-Ph (p) C Me8255912260 - ?Lukéfm%
1403- N- pyri di n- Me60411848 2514042 one Me49314. 657 -NHPh (r) 1JUNV4AOfI5 WO
02/ 057267 PCT/ US01/ 45280 173 TABLE 15. Adenosine A Receptor Sel ective
Conpc.:nds * at |east 10 tines nDre sel ective than other three subtypes. 5
10 15 20 25 ConpounaStruct ureKi - glat ve Rel| ative Rel ac ve i - A Ki
-A Ki - A wrereiln R; 1is acetaml l; wherein Rz 15— pyrldyl
wherein Rs 1s H, or methyl; wherein Ry is N-methyl-N-

benzyl aminomethyl.

5 As used herein, "A compound is A;, selective." means that a
compound has a binding constant to adenosine A, receptor of at

least five time higher then that to adenosine 2A;, A, or As.

The invention is further illustrated by the following examples
10 which in no way should be construed as being further limiting.
The contents of all references, pending patent applications and
published patent applications, cited throughout this
application, including those referenced in the background
section, are hereby incorporated by reference. It should be
15 understcod that the models used throughout the examples are
accepted models and that the demonstration of efficacy in these

models is predictive of efficacy in humans.

This invention will be better understood from the Experimental
20 Details which follow. However, one skilled in the art will
readily appreciate that the specific metheds and results
discussed are merely illustrative of the invention as described

more fully in the c¢laims which follow thereafter.

25 Example 22: Synthesis of Adencsine AZa Antagonists, compounds

1601,1602, and 1603.

OH '1;/
~ Sy *‘1’%
Cmmpound 2% Compmund 28

Cgmpound 26 Compound 1601
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706MV "V XX CN N/ lg\ [Xf G N M 1318Na.,.awx N/ VANN
1319NN, . . ... OH N \ 1320XN , .. ... X M\ "MO 5 10 = T JUN 2005
WO 02/057267 PCT/USH1/45280
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Compound 26 (10.83¢g, 50.76 mmol! was dissolved in DME (67 mi:.
4-Amidinopyridine hydrochloride (8.Cg, 50.76 mmol} and DBU
{15.4 g, 101.5 mmol) were added sequentially and the reaction
was heated te 85°C. After 22 hours, the reaction was cocled tc
5 room temperature and the DMF was removed in vacuo. The dark
0il was diluted with ZM HCl (80 mL). The reacticn was alléwed

te stand. After 2 hours, the solution was cooled to 10°C and

filtered. The solid was washed with cold water and dried to
yield 7.40g of a yellow solid, compound 27 (69%). ‘H-NMR
10~ {200MHz, ©.-DMSO)} d 6.58 (s, 1E)}, 7.27 (s, 1lH), 8.53 (d, 2H, J

= 5.6), %.00 {(d, 2H, J = 5.2Hz), 12.35 (brs, 1H). MS (ES):
212.8 (M+1).,

Compound &7 (7.4 mmol, 29.8 mmocl) was diluted with POCLl. and

15 heated to 105°C. After 18 hours, the reaction is cooled to room
temperature and the POCl, is removed in vacuc. The thick dark
oil is diluted with MeCH (75mL) followed by ether (120mL). The
amorphous red sclid is filtered and washed with ether to vield
3.82 g of a red solid. The crude sclid, compound 28, 1is

20 approximately B80% pure and used without further purificatiocon in
the next reaction. ‘H-NMR (200MHz, d,-DMSO) d 6.58 (s, 1H), 7.27
{s, 1H), 8.53 (d, 2H, J = 5.6), 9.00 (d, 24, J = 5.2Hz}, 12.35
{brs, 1H). MS (ES): 212.8 (M'+1).

25 Compound 1601: DMSO (5 ml) and D-prolinol (500mg, 4.5%4 mmol)
were added to compound 28 (500mg, 2.17 mmol) was added. The
reaction was heated to 120°C. Lfter 18 hours, The reacticon was
cooled to room temperature and diluted with EtOAc and H,0. The
layers were separated and the agueocus layer was extracted with

30 EtOAc {2%x). The combined organic layers were washed with H,0
{2x), brine, dried over MgS30,, filtered and concentrated to

yield 200mg of a tan solid. The solid was recrystallized from
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EtCAc to yield 82 mg of a tan solid (13%). ‘H-NMR (200 MHz,

d,~DMSO) d 2.05 (m, 4H), 3.43 (m, 1H), 3.7C - 4.00 (m, 3H), 4.50
(brs, 1H), 4.92 (brs, 1H), 6.62 (m, 1H), 7.22 (m, 1H), 8.22 (4,
Z2H, J = 6.0 Hz), €.64 (d, 2H, J = 6.2 Hz), MS (ES): 286.0
(M"+1}), mp = 210 - 220°C {(decomp.).

Compound 1602: Chromatography (silica, 9:1 CHC13/MeOH) vielded
10 mg of a tan sclid (2%).°H-NMR (d.-DMSO) d 2.00 - 2.50 (r,
4H), 4.05 (m, 1H), 4.21 (m, 1H), 6.71 (¢, 1H, J = 3.2 Hz), 7.18
(d, 1H, J = 2.2 Hz), 8.37 (d, 2H, J = <.8 Hz), 8.56 {d, 2H, J
= 5 .0 Hz). MS {(ES): 309.1 (M +1).

Compound 1603. Chromatography (silicz, 20:1 Hexanes /EtOAC)
yielded 133 mg of a tan solid (53%). IH-NMR {d,-DMSO) d 2.00
{m, 4H), 3.43 (brs, 1H), 3.74 {brs, 2H}, 3.87 (brs, 1H), 4.49
(brs, 1H}, 4.83 (m, 1H), 6.56 (m, 1H), 7.12 {(m, 1H), 7.40 (m,
3H), 8.34 (m, 2H), 11.62 (brs, 1H). MS (ES}): 295.1 (M +1).

Compound 1605. Intoc a 50mL REBF 60mg of 2-(4'-pyridyl)-
Chloropyrimidinopyrrole HCl salt was dissolved in 2mL anhydrous
DMSO. 3-(R) -Hydroy- (D) -prolincl TFA salt (380mg) and 500mg
sodium bicarbonate were added theretc. The mixture was then
flashed with nitrogen gas for 5min and heated to 130°C. After
2 hours, the reaction was cooled toc room temperature and the
DMSC was removed in vacuo. The residue was partitioned between
EtOAc (15mL) and saturated sodium bicarbonate agqueous solution
(15mL) . The organic layer was separated and washed with brine
(15mL) and dried over Na.SO,. After ramoval of solvent, the
crude product was purified by preparative TLC (CH,Cl,/MeOH =
95/5) to yield 35 mg (50%). *H-NMR (200MHz, CDCl,) ( 2.3-2.5
{1H), 3.4-3.8 (3H), 4.4-4.6 (2H), 6.4 (1H): 7.1 (1H); 8.2 (df
2H); 8.7 (d, 2H); 11.0 (1H). MS (ES): 312 (M +1).

25

th



.-.1 JUN 2005 WD 02/ 057267 10 15 20 25 175 PC T/U SOL /45280 1503 1504\ XM
~Col 30 ulJA" 200 Pages 176-201 relate to conpounds specificﬂ;%,t,gg Al a
receptor Sumary of the Invention The present invention is al so ‘basedcitn
conpounds which selectively bind to adenosine Ala receptor, thereby
treating a 5 disease associated with Al a adenosi ne receptor in a subject
by adm nistering to the subject a therapeutically effective anount of such
conpounds. | sease tS eat egd . ogi at L.th, for exanple, a
central ngrx%sﬂsyst err?%’?%iégr\scf'gi ,@fé ﬂggégf%séas%ﬂl é‘?‘%ﬁ\g%‘r%a"ér, F"Peng

di sorder, ¥96.nfl ammatory 10 di sorder, a gastrointestinal disorder, an eye
di sorder, an allergic disorder or a respiratory di sorZe-B.

OH
vy s
e Gl N "
N 2 2
Lo ar 1N’ NOCHN%‘ 'N/ N RN
- . g 0 ©
Compound 28 Compound 23 Compound 1606
10. Compound 28 (200mg) was treated with DMF (30mL), (—2,2-

dimethylglycine methyl ester (73mg HCl salt in 2ZmlL water) and
- 500mg sodium bicarbonate. After 18 hours, the DMF was removed

in vacuo. The residue was partitioned between EtOAc (30mL) and

saturated sodium bicarbonate aqueous soluticn (15mL). The
15 organic layer was washed with brine (15mL}, dried over sodium
sulfate, filtered and concentrated. Chromatography (silica,

10:4 hexanes/EtOAc) yielded 150mg of pure product, compound 29

(69%). °H-NMR (200MHz, CDCls), (1.4 (s, 6H), 3.8 (s, 3H}; 3.9

(s, 2H) ; 6.4 (s, 1H); 7.4-7.5 {(m, 3H); 8.4 (m, 2H); 9.8 ({s,
20 1H) .

Compound 1606

Procedure is the same as Compound 1605 (72%). ZH-NMR (200MHz,
25 cecls), (1.3 (s, eH), 1.7-1.9 (m, 2H); 2.05-2.30 (m, 2H); 3.6-

4.1 {(m, 11H) ; 4.80-4.%95 (m, 1iH} ; 6.4 (s, 1H) : 7.4-7.6 {m,

3H); 8.3-8.4 (d, J = 8.5 Hz, 2H), 10 (s, 1H). MS (ES): 424.0

{(M'+1) .

30 The following compounds can be synthesized in the same manner.

Compound 1600: {51%). M3 (ES): 326.0 (M'+1l).
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This invention also features a conpound having the structure: 1% Oiﬁg ,L,}Jgﬁg\l
H (VI) wherein NRLR2 im substituted or unsuosti!ed 4-8 menber éd- 25

ring; wherein R3 is a stituted or unsubstituted Tour t I Q61/45 ered
ring. 30%h s Tre s r kyl , subsgituted al kyl, aryl ,&:}?ﬂﬁ"é’fﬂﬁ?

am no, substituted aryl, wherein said substituted alkyl is - C (R7)
(R9) XR9, wherein Xis 0, S, or NRlo, wherein R7 and R8 are each

i ndependently H or al kyl, wherein R9 and R10 are each 176 independently
al kyl or cyfcgaivnd 1§77 ROH-RMB aid e  niddddgen (t ageébher if.6m@n, 55,

substi tuted or, unsybstituted, r.ing, of, bet and. .7 rs. 5 wheregin R6
is H al kyl%,'%soubst ?t‘ §@edmal %y['{),’ ot é((:ci/cl ogreggl A](rvm‘t“h t E‘n%foffi’ so0-t"hat” NRI RZ
i's not 3-adetlam)do pieerindi ndj) 3-8 Rdr@xy 28y,r rol= di.rge;z)3- reetdtyl oxy 21, J
car bonyl met_hyl r.roljdiho, 3- 1 nogar bonyl nethyl., or rrolidino;, wzih
the proviso %éﬁa?gyzl}d ﬁp&@o, ¢ 3-Hydro rre(t‘%l'n;l%rladibdnﬁ%nl y when R3 is
4-pyridyl. This invention also features a nethod for inhibiting the
activity of an Al a, adenosine receptor in a cell, which conprises

contacting Compp s I18G%h (e aboveNHentd UHEWR - 15-8¥FPoundst - Thi és. 3H) .
invention-al g9 provifgs & canpaundghavisnget he skpyctyres 20, R3 NH oy
'8.00 (brs, 1H), 8.23 (d, 2H, J = 6.0Hz), €.63 (d, 2H, J = 5.4

Hz), 8.82 (brs, 1H}, 11.56 {(brs, 1H}. MS {(ES): 444.0 (M +1).
10
Compound 1604: 'H-NMR {200MHz, CD.OD) ( 3.40 (m, 4H), 4.295 (m,
4H), 6.99% (s, 1lHy, 7.5 - 7.2 (m, 3H), 7.90 (d, 2H), 8.39% (d,
2Hy, B8.61 (d, 2H}. MS (ES): 357.0 (M +1).
15 TABLE 16. Adenosine A,, Receptor Selective Compounds
* at least 5 times more selective than other three subtypes.
Compound Structure RelativeKl-A2aRelativeRelativ
Ki-Al Ki-Azb [Ki-A3
20
1600 *
NH;,
_,,WW(
"
25 N/ \
: g
N N
30




H 25 (VI) wherein NRIRZ is a substituted or unsubstituted 4-8 nembered
ring; 30 wherein R3 is mbstltut ed or unsubstitut four to siX i57fr'!w 2505
- 1JUN2005 nenbe%ﬁd ring; erein R5 is H, alkyl, subStit Jhysn aryI
arylalkyp, iR substituted aryl, erein sald 5 substltute al C
(R7) (R8) XR9, vein Xis 0, S, or 0, wherein R7 and R9 are each

i Adependently H or alkyl, wherein RO and R o are each independently al kyl

or cycloalkyl, or RO, RI0 and the nitrogen together forma substituted or
unsubstityted ring] of between 4 7 10 nerfbers. Whereip R 1s|H alKyl,
substitutegG§£kyl or cycloal ky# with the prqviso tpat NRLR2 is pot
3-acet am go plperldlno 3- Qydr oxy., B%/f0|ldln0, B- met hyl oxy
carbonylnethyl pyryolidino, 3-antjpocaroonyl mathyl, or pyfrolidiho; wth
the provigo that NRLIR2 is 3- hydrpxvnet hyl pijperidi po only when R3 is
4-pycidyl.] 20 In ope embodi ment of the conpoynd, R3|is a substityted or
unsubstituted four phenyl, pyrrole,| thiophene,
furan, thilazole, i 4- ‘triazole, pyridine, |2
(1H) - pyri done, 4 ( yrijm di ne| pyri fdazi ne,
i sot hi azolje, isoxa nazol g, naphthal eng, tetralin,
napht hyri di ne, ben

10

T
602 NH
15
20
1603
OH
iy
25 \
N = ’ \
\N H
30




benzot hi ophene, indole, 2,3-dihydroindole, 1Hindo7, eindoline,
benzopyrazole, 1, 3- ben’ii oxol e, benzoxazole, pur .coumari n, chrohmhi 2007
quinollna,(g t:g ydroqu nol i ne, isoquinoline, benzim dazphe,sygdiRazoline,
pyri do[ 2, ? pyrazine,ygido [3,4 30 Qhpyrazine, pyrido[3,2-c|pyridazine,
pyrido[ 3, 4-b] pyridine, 1H pyrazol e[ 3, 4-d]pyrimdine, pteridine,
2(1H) - qui nol one, 1(2H)-isoquinol one, 1, 4-benzi soxazine, benzothiazole, 178
JUN, 2005 quinoxaljine, quinoline-N oxide, isoquinoline-Noxide,

qui noxal i E&&& oxi db, qui nazol i ne- N- oxi de, berzoxazi e,  pht hal az| ne,
cinnoline,| or havihg a stryucture: 5 10 whereijn Y is{carbon or nijrogen;
wher ei n is H substituted or unsubstituted al kylj, substitutgd or
unsubstituted aryl}| hal oge t hoxy, methyl | am no}j nmethyl thio}] 15 In
anot her enbodi nent| of the coggound, the conpound hag the structute: 20 P5

whergin mlis 1 or P; wherein and Ra are each independently be¢ H -CH,
- H2CH2OH, | - (=0 NH2,NM a heteroatom of - C (=0) NR, R11R11';

wherein Rl is ary|, substituted aryl, hett eroaryl ; whérein RL1' ‘is
al kyl, or XR11", wherein X i3 , and R11" i|s substituteg al kyl| or
aryl. In i R1R2N ils (D)4{2- am pocar bohyl
pyrrolidi .1 179

1605

10 . f E OH
.-""H.r//

15 AN \N




t EJUN" (D)-2-hydroxynethyl-trans-4-hydroxy pyrrolidino,
3- hydr oxynet hyl

conpound has the_ 5

is 0, S

/IQIFQG'\’/\hereln R 15ts RAg
|ndependently be H, OH, - CH2CH, - CH2CH

pi per adi

| n anot her

stru re: T

enbodi nent

RA 10 wherein mi )

Ra;: wherein RA anggﬁé
-C(=0) NH2, a heteroatom or

plpera2|n
t he conpound,™

* f’;rn
UU

Pl

Bu&athere'n Y
are each

-C(=0)NR11R11'; wherein R11 is aryl, substituted aryl, or heteroaryl
wherein R 1'is al yl, or XR11" mhprein Xis 0, or Nand R11" is
substitut gd®@8fkyl pr aryl {20 In another enbqdi nent|of* the conpolnd, the
conpound has the structurfe: 25 304( Conpound 1600) 180 WO D2/ 05727
PCT/ USQO / 45280 18[L 10 | m\apOt4; enbodi nent |of thejconpound, the conpaqund
has t he stjructure:| (Conpouffd 1601) 15 20 25
5
[
AN ) N N C
/
HC o)
Va
10 ©
1607 >
OH
N
15
NF l \\
C O S
N /
20
1608 HgYo *
H
25 cH
&\L\ <\/f<::i>
NMH N
v
N
[ e
_ | NN A
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30 In anot her enbodi ment of the conpound,

H (Conmpound 1602) WD 02/057267 PCT/U S01 /15280 182 In anotherheqbggknﬁﬁp
of the compound, the conpound has the structure: 10 15 (Conpound 1 @)Luﬁq
OH 20 I n anot her enbodi nent of the compound, the conpound has the
structure: 25 30 (Conmpound 1604) - 1JUN25135 5 10 WD 02/ 057267

PCT/ US01G1l5280 183 I n anot her enbodi nent of the conpound, structure:

the COHDQ¥ﬂﬂxb%%2LB%6C@elate to compcunds specific to the A3 receptor

10

15

20

25

30

Summary of the Invention

The present invention 1is also based on compounds which

selectively bind to adenosine As; receptor, thereby treating a

disease associated with B3 adenosine receptor in a subject by

administering to the subject a therapeutically effective amount
of such compcunds. The disease to be treated are associated
with, for example, asthma, hypersensitivity, rhinitis, hay
fever, serum sickness, allergic vasculitis, atopic dermatitis,
dermatitis, psoriasis, eczema, idiopathic pulmonary fibrosis,
eosincphilic chlorecystitis, chronic airway inflammaticn,
hypereosinephilic syndromes, eosinophilic gastroenteritis,
edema, urticaria, eosinophilic myocardial disease, episodic
angioedema with eosinophilia, inflammatory bowel disease,
ulcerative colitis, allergic granulomatosis, carcinomatosis,
eosinophilic granulcoma, familial histiocytosis, hypertension,
mast cell degranulation, tumor, carciac hypoxia, c¢erebral
ischemia, diuresis, renal failure, neurolegical disorder,
mental disorder, cognitive disorder, myocardial ischemia,
bronchoconstriction, arthritis, autoimmune disease, Crohn's
disease, Grave's disease, diabetes, multiple sclerosis,
anaemia, psoriasis, fertility disorders, lupus erthyematosus,
reperfusion injury, brain arteriole diameter, the release of

allergic mediators, sclercderma, stroke, glocbal ischemia,

central nervous system disorder, cardiovascular disorder,
renal disorder, inflammatory discrder, gastrointestinal
disorder, eye disorder, allergic disorder, respiratory

disorder, or immunclogical disorder.

This inventicn also features a compound having the structure:

202

t he conpound has the structure: N

\' \NH




N (Conpound 1605) 20 In another enbodi mrent of the conmpound, the conpound
has the structure: CH ,,, 11X 25 30 (Conpound 1606) -1JUN 2005 WO 1 JUK onn
02/ 057267 184 PCT/U SOL /15280 | n another enbodi ment of the compound, th&"
conmpound has the structure: Y OH5 N N 10 (Conpound 1607) In yet another
enbodi mrent of the compound, the conpound has the structure: 15 OH N 20 25
In a further enbodi nent of the conpound, the conpound has the structure:

oSane

Nm Rg

10
wherein R1 is H and R2 is cyclopropyl methylamine
carbonylethyl, cis-3-hydroxy cyclopentyl, acetamido butyl,
methylamino carbonylamino butyl, ethylamino carbonylamino
propyl, methylamine carbonylamino propyl, 2-acetyl amino-
15 3-methyl butyl, N, N-diethylaminc carbonylamino ethyl,
thiocacetamido ethyl, 3-amino acetyloxy cyclopentyl, 3-
hydroxy cyclopentyl, 2-pyrrolyl carbonyl amincethvl, 2-
imidazolidinone ethyl, l-aminocarbonyl-2-methyl propyl, 1-
aminocarbonyl-2-phenyl ethyl, 3-hydroxy azetidino, 2-
20 imidazolyl ethyl, acetamide ethyl, 1~ (R) —phenyl-2-
| hydroxyethyl, N-methyvlaminocarbonyl pyridyl-2-meithyl, or
Ri, RZ and the nitrogen together are 3-acetamido
piperadino, 3-hydroxy pyrrolidino, 3-methyloxy
carbonylmethyl pyrrolidino, 3-—aminocarbonylmethyl

25 pyrrelidine, or 3-hydroxymethyl piperadino.

wherein R3 1s a substituted or unsubstituted four to six
menbered ring, pyrrole, thiophene, furan, thiazole;
imidazole, pyrazole, 1,2,4-triazole, pyridine, 2 (1H)-
30 ' pyridone, 4 (1H) -pyridoeone, pyrazine, pyrimidine,
pyridazine, isothiazole, isoxazole, oxazole, tetrazole,

.naphthalene, tetralin, naphthyridine, benzofuran,

203




YOH30If N N/ 1 1UN 2005 This invention further provides a conpound
having the structure (V) : 5 10 15 (V) Werein RS is H or nethyl, Ln
enbodi ment of the compound V, the conpound has the 20 structur :Jéﬁ 4o
(Conpound 1608) 185 s WD 02/057267 186 PCT/ DSOL/ 45280 JUN | n anot her
enbodi nent of the compound V, the conpound has the structure: H3CQ\ 0 5 10
N H

one

berzothiophene, indole, Z2,3~dihydroindole, lH-indole,
indoline, benzopyrazole, 1,3-benzodioxole, benzoxazole,
purine, coumarin, chronone, quincline,
tetrahydroguinoline, iscquincline, benzimidazole,
5 quinazoline, pyrido(2,3-blpyrazine, pyride[3,4-blpyrazine,
pyride[3,2-¢lpyridazine, pyrido[3,4-bl-pyridine, 1H-
pyrazole [3,4-d] pyrimidine, pteridine, 2 (1H)}-quinolone,
1 {2H) -isoquinclone, 1, 4é-benzisoxazine, ©benzothiazole,
gquinoxaline, gquinoline-N-oxide, isoguinoline-N-oxide,
10 guinoxaline-N-oxide, guinazoline-N-oxide, benzoxazine,

phthalazine, or cinnocline.

wherein Rs 1is H, alkyl, substituted alkyl, aryl, or
15 substituted aryl.

wherein Rg is H, alkyl, substituted alkyl, or cycloalkyl ;

This invention also features a method for inhibiting the
20 activity of an A; adenosine receptor in & cell, which comprises

contacting said cell with the above-mentioned compounds.

Typical synthetic schemes for the preparation of deazapurine

intermediates of the invention are outlined below in Scheme I.
25

This invention also provides a method of preparing compound IV,

comprising the steps of

204




CH3 This invention also provides a nethod for treating a disease 15
associ ated with A2a adenosine receptor in a subject, conprising { iy 2005
adm nistering to the subject a therapeutically effective anobunt o )
conmpounds IV, or V. In one enbodi nent of the nethod, the conpound treats
said 20 diseases by stinulating adenylate cyclase. In another enbodi nent
of the nmethod, the subject is a manmal. [In another enbodi nent of the

nmet hod, the manmmal is a hunan. 25 In another enbodi nrent of the method,
said Ala %geno§£?§%&eceptd$” i s asBociated with Parkgnson's di sease and

di seases associated®™ with lo or activity, vasodi lfation, platelet

i nhi bition, neutrophil gener ati on, cog;;Sng di sorder, or
senile 30 denentia. D gag Oct at ed Widsh adeng ine A, A2a, A2b and A3
receptors are disclosed in WM9/06053 and WO 09822465, WO- 09705138, WO O
- 1 JUN 2005 WO 02/ 057267 PCT/@801/45280 187 09511681, WO 09733879,

JP- 0992991089, P--T/US98/16053"and U.S. Patent No. 5, 516, 894, the entire
content of which are fully incorporate herein by reference. 5 This
invention al so provides a water-soluble prodruscof comgounds IV, or V,

wherein said water-soluble prodrug that is fheta |lizéd in vivo to produce

an active drug which sel ec év;ly i nhibit a adefiosityne receptor. 10 In one
enbodi ment of the prodrug,'séﬁ%’ﬁﬁodrugﬂi t i in vivo by esterase
catal yzed hydrolysis. This invention also proﬁides & phafsaceut i cal

conposition é

wherein P is a removable protecting group:

b} treating the product of step a) under cyclization conditions to provide

c}

;oand

d}  treating the chlorinated product of step ¢} with NHR1R2 to provide
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conprising the prodrug and a pharmaceutically acceptable 15 carrier. This
i nvention al so provide nmet hod for inhibiting t activity-of jayn A2a
adenosi n@q@;&q&&r in a cell, which conprises contactingpSgighiaeish th
conmpounds , or V. 20 In one enbodi ggnt of the nethod, the compound is an
ant agoni st of said A2a adenosine receptor. |In another enbodi nent of the
phar maceu=i cal conposition, said 25 pharmaceutical conposition is an
ophthal mic formulation. In another enbodi nent of the pharmaceuti cal
conposi tion, sai"l’®Phdt mdceutPcall cBRposRii drF i $vad gpecpocul arrhyéeralg bar
or intraocul ar dayeetyierH,ar,muk at s opya 30, i \anaLher gnbodi ment of, the
phar maceuti cal conposition, said har maceuti"cal “conpositron s a syé’t‘ém C
fornul ation. 0 eCPUANIZODS2WEC02ZL 85726 2 \RGT USOIHUE280n0 £88bBhivd amino
i nvention al o proyl des i ARLNRALEOELEEALLDG, B, gAstiol niestinal disorder
in an subject, comprising admnistéring to the an t1ective anourss "t
conpcunds |V, or3emHyln bwé yémbolli Fedt e vfivi srei net hodsbsai dirdirgor derth yils
diarrhea. |n anoi; £Lnhadi t he_pethod, the subject.is a_human. In
anot her enbodi m%ﬁ{ﬂ%c the %eﬁ%%hﬁ' heacgﬁggnﬁﬁes‘yginOWO Céﬁ‘fje@%%l?gi’fof rgATI a
adenosi ne recepthord;oxThi sy ¢ hwreanton f2rpherobybvidesoay rethodotenyvir eat- ng
respiratory disar [ - T | € onpr.ising adm ni.sterin 0 the. subject
an effective angl?%%ao%&clgdﬁp%nedggw/?’orﬁpE\T“f%ar S22 ) B SV P
aminocarbonyl-2-phenyl ethyl, 3-hydroxy azetidino, 2-

10 imidazolyl ethyl, acetamido ethyl, 1-(R)-phenyl-2-
hydroxyethyl, N-methylaminocarbonyl pyridyl-2- methyl,

ox R:, R: and the nitrogen together &re 3-acetamido

piperadino, 3~hydroxy pyrrclidino, 3-methyloxy
carbonylmethyl pyrrelidino, ‘3-aminocarbonylmethyl
15 pyrrolidino, or 3-hydroxymethyl piperadinoc.

wherein Rs 1s a substituted or unsubstituted four to six

membered ring:

20 wherein Rs is H, alkyl, substituted alkyl, or cycloalkyl;

wherein Re 1is H, alkyl, substituted alkyl, aryl, or
substituted aryl.

25 This invention also provides a method of preparing compound of

V, comprising the steps of



I n one enbodi ment of the nmethod, said disorder is asthma, chronic
obstructive pulmonary disease, allergic rhinitis, or an upper re pkratory
di sorder. 20 In another enbodi nent of the nethod, the subject i's a Rinais

I n anot her enbodi nent of the nethod, said conpound is an antagonist of A2a
adenosi ne receptors. 25 This invention also provides a nethod for treating
damage to the eye of a subject which conprises admnistering to said

subj ect an effective anbunt of conpounds IV, or V. In one enbodi nent of the
nmet hod, said damage conprises retinal 30 or optic nerve head damage. In
another embodi nent of tthnethoqQ said damage is_acute or chronic. 0 WO
02/ 057267 BCT/ UBBtiFA5280 N 2005 In anoth enbodi nent of the nethod,
said damage is the result Iaucona edens, chenia, hypoxi a or trauna.
I n anot her enbodi nent _ ubjec @ human. 5 In anot her
enbodi nent of the netho theico und IS anRsantagonlst of Al a adenosi ne
receptors. This |nvent|on al go provi de a pharnmaceutical conposition 10
conprising a therapeutically‘effective amount of compounds IV, or V and a
pharmaceutically acceptable carrier. In one enbodi ment of the
pharmaceutical conposition, said therapgutNal lyReffective anount is
effective to treat 15 Parkinson's dls?EEE\an Feases associated with

| ocomotor activity, vasogigradidon, pRIa t ition, neutrophil
3 P
N W TR
|
P
wherein P is a removable protecting group:
b treating the product of step a) under cyclization conditions to provide
O Re
y _
fﬁL§§ \\ -
Rs N N

¢} treating the product of step b) under suitable conditions to provide

R,
d) 1rean§g the chlorinated product of step e} with WH2CHACH2ImCHINHC(=0)R 1 1o
provide -
NH2CHACH2)mCH2ZNHC(=0R
Rs

N \

Joz

Rs

207




super oxi de generation, cognitive disorder, or senile denmentia. |In another
enbodi nent of the pharmaceutical conposition, said 20 pharnmaceuti cal
conposition is an ophthalmc fornulation. In another enbodinent”ofhﬂﬁéﬁﬁﬁ
pharmaceutical conposition, said pharnaceutical conposition is an
periocul ar, retrobul bar or intraocular injection fornulation. 25 In

anot her enbodi nent of the pharnmaceutical conposition, said pharnaceuti cal
conposi tion is;a Systemc Borqulg%i%n. I n anot her enbodi nent of the

phar maceuti cal conposition, ‘said = 30" pharnaceutical conposition is a
surgical irrigating solution. This invention also provides a conbination

therapy for Parkinson s.di sease co i Si onpounds 1V and V, and any of
t he dopani ne éﬁﬁgﬁﬁé}gﬁ Tﬁigyfnggﬁ?gg ?%E?%gTqﬁ?ﬂvgﬁeémﬁgﬁ’ Mari ha

t herapy for cangemeeosqr;i si ng conpounds IV and V, and any of the cytotoxic
5 agents. This invention further provides a conbinational therapy for
gl aucoma, conprising conpounds IV or V, and a prostaglandin agonist, a

nuscrini ¢ agonitsdreior ra {32 et A0St cuk@dThirg 1] NMeption-@l S0 provides a
packaged pharmaceutical conposition for treating a di seaseassociated with
Al a adenosine receptor in a subject, conprising: (a) a container holding a

pherapeupicaHQhéﬁgﬁmtiNQ.aﬂpunﬁ,ofaqggppun@%bgyitgkgd aqu§@) i%ryl,
instructions for using said conpound for treating said disease in-a
subj ect. This 35iferithven al 881pPovi deiles erHed of ap¥épar i Weekdpourd 1By,

coppri si ng th%ﬂﬁkﬁﬁ%uQ%dzglkyl is -C(R7) (Rg)NRgRyy, wherein R, and Rg are
each H or alkyl, wherein Rs and Rjy; are each alkyl or
cycloalkyl, or Ry, Ry and the nitrogen together form a

ring system of between 4 and 7 members.
15 wherein Rg is H, alkyl, substituted alkyl, or cycloalkyl ;

This invention further provided a method of preparing compound

VI, comprising
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190 1 JUN 2Qu a) reacting HZNCN 9 1' N and NC to provide R3 N P wherein P
Is a renovabl e protecting group; b) treating the product of stepha)‘gngqﬁgg
cyclization conditions to provide off | - N ' R3. NH¢c) treating the
product of step b) under suitable conditi and s to rovide d) treating the
chl orinated product of step c) with NHRRR2 to provide NR R2 191 wherein

NR, R2 is a substituted or unsubstituted 4-8 nenbered ring;

CN Rs

a) reacting )0\\
/\ o
|
P
o NE Rs
to provide J(
P RN AN
H i‘l* Rs
P

wherein P is 2 removable protecting group:

b) treating the product of step a) under cyclizution conditions to provide

) treating the product of step b) under suitable conditions to provide

Cl Re
N Xy
/L \ Rs : and
4 N
Rs N N

d)  wreating the chlorinated product of step ¢) with  HN

NHAC

) NHAC
10 provide

N Rs

N R
A~
Rs N
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wherein R3 is a substituted or unsubstituted four to six 5 nenbered ring;
wherein RS is H alkyl, substituted alkyl, aryl, arylalkyl, amnot jiy 25
substituted aryl, wherein said substituted alkyl is -C(R7) (R8)XR9,
wherein X is 0, S, or 10 NRlo, wherein R7 and RO are each independently H
or alkyl, wherein RO and R o are each independently al kyl or cycloal kyl,
or RO, Rio and the nitrogen together forma substituted or unsubstituted
ring of betwe dn? : rein R6 is H alkyl, substituted

al kyl, or cycﬁ{)h;ﬁrl(e;}j% v%ﬂ%gr?ﬁmg%érsotvlll%&:\%&ﬁgt%yﬁRlRZ is not 3-acetam do

pi peridi no, 3-hydroxy pyrrolidino, 3-nethyloxy carbonyl nethyl 20
pyrrolidino, 3-:amnocarbonyl methyl,_ar rroljdi.no;; wth. the praqviso that
NRLIR2 is 3-hy rk@e{(?ye% ﬂ%’r’l q%i pare]ilr?kay |’nosu8Dnﬁt§%u\ﬁneéjn yilé f‘-rﬁ/ylr’i cflyﬁﬁ#\k{f' ﬁ?

i nvention furtdwimogr cucdes tatpgt hodl of wipsepiar is3g ccenpeuntut&d adkydodgri si ng

t he. steps of 192 UN rovide wherein P js_ a renovable protecting group;
b) treating the(’z&)RFe)cﬁg%)tprt? 1t @ ea]ﬁelﬁln%r aﬂﬁclﬁ“zat‘i”b% oM Fi 8As A'EYgrovi de
OH c) treatingiHdreipr @dushdok,Skhep Brcunderysubt abl €l sondilt,i ons r,p provi de

and d) treatin h% chl.orinated product of step.c) first with dinmethylam ne
and formal deh ; the nitrogen together form a ring system of between 4

and 7 members.
10 wherein R¢ is H, alkyl, substituted alkyl, or cyclcalkyl ;

This inventicn also provides a compound having the structure:

i5

20 | IV

wherein Ry 1s H and R; 1is cvclopropyl methylamino
carbonylethyl, cis-3-hydroxy cyclopentyl, acetamido butyl,
methylamino carbonylamino butyl, e hylamino carbonylamino
25 propyl, methylamino carbonylamino propyl, 2-acetyl amino-
3-methyl butyl, N, N-diethylaminc carbonylamino ethyl,
thiocacetamido ethyl, 3-amino acetyloxy cyclopentyl, 3-
hydroxy cyclopentyl, Z2-pyrroiyl carbonyl amincethyl, 2-
imidazolidinone ethyl, l-aminocarbonyl-2-methyl propyl, 1-
30 aminocarbonyl-2-phenyl ethyl, 3-hydroxy azetidino, 2-
imidazolyl ethyl, acetamidc ethvyl, 1- {R) -phenyl-2-
hydroxyethyl, N-methylaminocarbonyl pyridyl-2-methyl,
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then with N-nethyl benzylamne and finally with NH2ZR |1 to provide 193
wherein Rl is acetam do ethyl; wherein R3 is 4-pyridyl; wherei n_R5 3l,$\€ [
or nethyl; wherein R6 is N-nethyl-N benzyl am nonethyl. 5 As used Merefn
"A conpound is Ala selective.” nmeans that a conpound has a binding
constant to adenosine Ala receptor of at least five tine higher then that
to adenosi ne Al, Azb, or A3. The invention is further iIIustrated by the
foll ow ng exanpl es Whl C in no_Ww shoul d be construed furt her
| i ng) Theoftent of M1 T ePenEadtpehaRty Bar eHiE appA BICRgRe and
publ i shed patemierapphbeati ons-heitedyt hr oughoudl idnss, appl I$—a¢dt®1@710xy

i ncl udi ng t hose refirence in the background section, are here

i ncor por at ed By PPEVEFEREEL 1t sHYGITP lf@funders?oﬁlﬂlT%‘ﬁrka%&é‘lyé used

t hroughout t herexanphes, abe 3aceeptethdgal piasdatihab. t he denonstration of
efficacy in these nodels is predictive of efficacy in humans. This

invention will be better understood fromthe Experinental 20 Details which
fol  ow. Howevglercgne gkililedai nstiber aricom | o eadilys apphess atf-hak the
specific methods and results discussed are nerely illustrative of t he

i nvention as F¥&SerPhedhimphentul Ifuran. t Hicizailes wihiickrZodiel owtiegdat t er .
25 Exanple 23: ;Synthesi s, of ?99&@6 1ANLAGP Q
1601, 1602, and 1603. OH Et %Q Et%g Conpoundm};g) g)ﬂ%oung 27
pyrazine, pyrlmidlne, pyrldazine, isothiazole, 1soxazole,
10 oxazole, tetrazole, naphthalene, tetralin, naphthyridine,

benzofuran, benzothiophene, indole, 2,3-dihydroindcle, 1H-

indole, indeline, benzopyrazole, 1, 3-benzodioxole,
benzoxazole, purine, coumarin, chromene, quinoline,
tetrahydroquincline, isoguinoline, benzimidazocle,
"15 quinazoline, pyrido[2,3-blpyrazine, pyridc[3,4-b] pyrazine,

pyrido [3,2-c] pyridazine, pyrido [3,4-b]-pyridine, 1H-
pyrazole[3,4-d] pyrimidine, pteridine, 2{1H)-quinoclone,
1(2H) -iscquinolone, l,4-benzisoxazine, benzothiazole,
quinoxaline, quinoline-N-oxide, isogquinoline-N-oxide,
20 guinoxaline-N-oxide, guinazoline-N-oxide, benzoxazine,

phthalazine, or cinnoline.

wherein Rs 1s H, alkyl, substituted alkyl, aryl, or
substituted aryl.
25

wherein Rg is H, alkyl, substituted alkyl, or cycloalkyl ;
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N Conmpound 28 Conpound 1601 194 UN 2005 WO 02/ 057267 PCT/LS01145280 195
Compound 26 (10.93g, 50.76 nmol) was dissolved in DMF (67 nmL;. ~ 1 JUN 5008

W

6175

4- Am di nopyri di ne hydrochl oride (8.0g, 50.76 mmol) and DBCU (15.4 g, 10
mmol ) were added sequentially and the reaction was heated to 85C. After 22
hours, the reaction was cooled to 5 roomtenperature and the DVF was
renmoved in vacuo. The dark oil was diluted with 2M HCL (80 nL). The
reaction $as al | owe t.0 s%and fter 2 houra, t he solutiondwaﬁ cooled to
10C and 11 t¥%d STRRELESPd Bhs W h&ETROHA% ol B St PSR dar PRE 'd € yi el d
7.40g of atyettewesolid, conmpound 27 (69% . '-H NVR 10 (200MHz, d,-DMSO) d
0 6.58 (s, 1H), 7.27 (s, 1H), 8.53 (d, 2H, J =5.6), 9.00 (d, 2H G =
5.2Hz), 12.35 (brs, 1H) . M (EST$m<212.8 (M+!) . Conmpound 27 (7.4 mol,
29.8 mml) was diluted with POC; and 15 heated to 105C. After 18 hours,
the reaction is cooled to room ature and the POCL,is renoved in
vactio. The thick dark oil is dilutedjwith MeOH (75n.) foll owed by ether
(120mL). The anorphous red solid is ] tered and washed with ether to
yield 3.82 a of a red solid. The crude 3olid, conmpound 28, is 20
approxi mately 60% pure and used wi thout flurther purification in the next
reaction. 'H NVR (200MHz, d,-DVMSO) d 6.58 + 1H), /.27 (s, 1H), 8.53 (d,
2H, J = 5.6), 9.00 (d, 2H, J = 5.2Hz), 12.3% (brs/ 1H). M5 (ES): 212.8
(M +1). 25 Conmpound 1601: DVMSO (5 ml) ang- { (500mg, 4.94 mmol)

10 "

=g

z
p 44

In ancther embodiment of the compound, Ri; is phenyl.

15
In another embodiment of the compound, Rs is hydrogen or
methyl.
In anothef embodiment of the compound, Rs is hydrogen, methyl,
20 phenyl, 3-chlorophenyloxy methyl, or trans-2- phenylamino
methyl pyrrolidino methyl.
This invention further ©provides a compound having the
structure:
25 . Q
N’/JL\‘
{{m H Ry
30
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wer e added to conpound 28 (500ng, 2.17 mmol) was added. The reaction was
heated to 120C. After 18 hours, The reaction was cooled to room ., .. _
tenperature and diluted with EtOAc and H, 0. The |ayers were separat ed fanths
t he aqueous | ayer was extracted with 30 Et CAc (2x). The conbi ned organic
| ayers were washed wwth HO (2x), brine, dried over MgySO' filtered and
concentrated to vyield 200ng of a tan solid. The solid was recrystallized
fromO WO 02/0 : - JUN 2005 PCT/ US01/ 45280 Et OAc to yield 82 ne of
a tan solid (1‘%%16%5%%?/#5(?009@? Ed(-DI\/SO) d 2.05 (m 4H), 3.43 (m 1H),
3.70 - 4.00 (m 3H), 4.50 (brs, 1H), 4.92 (brs, 1H), 6.62 (m IH, 7.22
(m 1H , 8.22 (d, .2H, J 6.0 Hz), 6.64 (a, 2H J =6.2 Hz), M (ES) :
296.0 5 (M +1‘§f,(efn%m: 10 %’f&é)fi’(r&&’gnﬁf(efh&%np%?ilay&eolﬁ?t FhidtBgrdphy
(silica, 9:1 CHul3ix®H)1;yielded 10 ng of a tan solid (2% . ~H NWR
(d,S-DIVBO) d 2200 - 2250 (m 4H), 4.05 (m 1H), 4.21 (m 1H), 6.71 (d, 1H,
J =73.2 Hz), 7.18 10 (d, 1H, J = 3.2 Hz), 8.37 (d, 2H, J = =.8 Hz), 8.56
(d, 2H J = Sundrdt) R.MBs(ES)1, 399 {Meel -2:5anPeunge 1603, Shr omat ogr aphy
(silica, 20:1 Hexanes /EtOAc) vyielded 135 ng of a tan solid (53%. 'H NWR
(d;-DVMBO) d 2.00 15 (m 4H), 3.43 (brs, 1H), 3.74 (brs, 2H), 3.87 (brs,
1H), 4.49 (brgnedddn 4r93 (& #H) . H£.56 (m ; ( . 7,40 (m
3H), 8.34 (m 2H), 11. 629(br$, 1H) . a%Bk@(qES):Sbgd%lfaith%ﬂ;alkg‘)ﬁpouanr 1605.
Into a 50nL RBFCGOHEWS: 2- @ingyr i dhlys @it Pigedchl cropyr i nivbenepyr r olas dHCL
sahy was di ssobyed i@t 2anhydrous_BYRG (@ (Rle Y dr Qi dRprol inol TFA
salt (380ng) and 500ny

are each H or alkyl, wherein Rg and Ry are each alkyl or

cycloalkyl, or Rg, Ry and the nitrogen together form a
ring system of between 4 and 7 members.
15 wherein R¢ is H, alkyl, substituted alkyl, or cycloalkyl ;

In one embodiment of compound V, m is 0 and Rz is phenyl.

In ancther embodiment of compound V, m is 1 and Rz is phenyl.

20
In another embodiment of compound V, m is 2 and Rz is phenyl.
In another embodiment of compound V, Rs and Rs are methyl.
25 In another embodiment of compound V, Rs and Rs are methyl.
In another embodiment of compound V, Rs and Rs are methyl.
In another embodiment of compound V, the compound has the
30 structure:
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sodi um bi car bonate weregadded thereto. The m xture gas then flashgd..,wi th. -
nitrogen gas for 5mn a heated to 130"C. After &ours, the r&actih aHB
cool ed t v ope7t@nper ature and the 25 DVSO was renoved i npoacs@/433He
residue was partitioned between EtO&m (15nL) and saturated sodi um

bi carbonat e aqueous solution (15nL)._The organic |ayer was separated and
washed with brine (15nL) and dried over Na, SO4. After rempval of solvent,
the crude product was purified by preparative TLC (CH, CL,/MeOH = 30 95/5)
to yield 35 ng (50% . H NWVR (200 , CDC1,) ( 2.3-2.5 (1H), 3.4-3.8 (3H),
4.4-4.6 (2H), 6.4 (1H) ; 7.1 (1H; 2 (d, 2H); 8.7 (d, 2H); 11.0 (1H). M
(ES): 312 (M +1). UN 2005 Exanple 23} Synthesis of Adenosi ne A2A

Ant agoni st, conpound 1606. 5 10 nd 28 (200ng) was treated with DW
(30m.), (-2,2- dinethylglycine rre?hyl dtt er (73ng HC1 salt in 2nm water)
and 500ng sodi um bi carbonate. After 18 hours, the DVF was renoved in
vacuo. The residue was partitioned betwe Et CAc (30nL) and saturated :
sodi um bi car bonat e aqueous solution (15m.)l. The 15 organic | ayer was washed
with brine (15nL), dried over sodium sulflate, filtered and concentrat ed.
Chr omat ogr aphy (silica, 10:4 hexanes/ Et OAc) wyi el ded 150ng of pure product,
conmpound 29 (69% . 2H NWR (200MHz, CDC13), “"8H), 3.8 (s, 3H); 3.9
(s, 2H) ; 6.4 (s, 1H ; 7.4-7.5 (m 3H) ; 8. 4 ;9.8 (s, 20 1H).
Conpound 1606 : Procedure is the sane as Cofrpoufd 1805 (72% . 2H NWMR
(200, 25 CDC13), (1.3 (s, 6H), 171(m PH) ; 2705<2.30 (m 2H); 3.6
4.1 (m 11H) ; 4.80-4.95 (m 1H ; 5

(Compound 1316)

15
In another embodiment of compound V, the compound has the
structure:
" /:>===:
NH
CH 4
/ \
. l CHa
\ N
30 H

{Compound 1311)



30 The fol |l ow ng conpo s can be synthesized in sane manner. Conpound

1600: ES): 350 (M +1). 197 - 1 JUN_2005 5 Ji¥Q,424057267 198
PCT/ L S&ﬁ%%ﬁ&orrpound 1607: | HNVR (2 OOMHz, CDCL ~ 1. PO 0 (m

5'"2.80-3.50(m3H),46-4 8 0 --H 6. 66(d 76 2Hz),7.
26 (m 1H) , 8 . 21(d, 2H, J 6. 3Hz) , 8 .65 (d, 2H, J 5.BHz), 11.90
(s, 1H. M (ES) 310. 1 (M~I1) . Corrpound 1608: (64% . ~I—I—Nl\/R(20C]\/I—Iz

d, --DI\/SO)111 ?510(C§1913I—1)mb0d?“q1’1t (8f BZH)mPOLZlC%V(sth?;l—l)com%OW(ﬁF‘:Gl-?)“e 7~23
7.41 (m 9H) jrtuBe.00 (brs, 1H) , 8 .23 (d, 2H, J 6. OHz) , 8 .63 (d, 2H,
J=5.4 Hz), 6.82 (brs, 1H), 11.56(brs, 1H) . I~IS(ES): 444.0(M+|).
Conpound 1604: 1P.-NWR (20 .OD) -1.40 (m 4H) 4.29 (m 4H) , 6. 99
(s, 1H , 7 .5 -7 .2 (m 3H 0 (d, 2H 8 3 9 (d, 2H), 8.61 (d, 2H).
M5 (ES) : 357 . O (M +1) .. 15 TABLE 16. Adenosine A2, Receptor Selective
Compounds 20 25 30 * at |east 5% ines nore selective than ot her three

-subt ypes. -onpoundStructureRel a:i v Ki - A2aRel ativr el ative

3H ; 8.3-8.4 (d, J % 8.5 Hz, 2H) , 10 (s, 1H . @(ES) D 4247071 (0N NS
0

o]

10
CH 4
15 (Compound 12C2)
In another embcdiment of compound V, the compound has the
structure:
HaC
20 Sa
ﬁﬁJ\\NH
25 NH CHjy
/
N
T —
e
N N
30

(Compound 1310)




Ki - Al Ki - A2bi - A3 1600 NH 0O NF NN H 5 10 1%0 25 30 WD 02/ Q57267

199 - 2U PCT/ USol/ 4528M6010H N N N N EELS
WO 02/057267 PCT/USO1/45280
216

In another embodiment of compound V, the compound has the

structure:

CH,

CH,

/

15 _ (Compound 1312)

This invention further provides a compound having the

structure:
20
HQ,
"%w
NH
25 CHs
N = \
‘ CH,4
AN
N N
30

{Compound 609)



HN/NH 1602N4 * 11 1 0 N NN NHN/ 16030H N NN NH 5
~ 1 JUN 25

This invention alsc provides a compound having the structure:

NHAc

5
10 VI
wherein R; Is unsubstituted aryl.
wherein Rs is H, alkyl, substituted alkyl, or cycloalkyl ;
15
wherein Rs; is H, alkyli, substituted alkyl, aryl, arylalkyl,
amino, substituted aryl, wherein said substituted alkyl is
—C(R7) (Re) NRyR1y, wherein R; and Rg are each H or alkyl, wherein
Ry and R,y are each alkyl or cyclecalkyl, or Ry, Rip; and the
20 nitrogen together form a ring system of between 4 and 7
members.
In one embodiment cf compound VI, the compound has the
structure:
25 H
e
U O
P
N
| [ —
20 :

{Compound 1309)
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10 15 9 WD 02/ 057267 20 PCT/ USQL1/ 45280 R15V HOOg 604H N N ”‘T‘ggﬁﬂ%ﬁﬁ

HN/ 5 15
o Nw$\|02l>|057267 ' PCT/US01/45280
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In one embodiment of compound 1309, the compound has the

structure:
: H
\\\\\N Chy
5 . . \\U//
0
N
NF \
10 ‘ ] CH,
N "
N H

15
In ancther embodiment of compound 1308, the compound has the
structure:
H
20 N\\\”//,CHB
0]
N
CHs
25 N~ \
|
\\\ N
N H




20 25 30 0 WD 02/057267 201 O .1JU N PCT/U SO1 /45280 "prl/ OH cry 606N N
c H HO 0160704 NN\ \NN H N 1608 = 1 JUN 2505

This invention also provides a compound having the structure:

5
VII
10 wherein R: is 3-hydroxy cyclopentyl ethylamino
carbonylamino propyl, N,N-diethylamino carbonylamino
ethyl, thiocacetamido ethyl, 3-aminc acetyloxy cyclopentyl,
3-hydroxy cyclopentyl, Z2-pyrrolyl carbonyl aminoethyl, 2-
imidazolidincone ethyl, l-aminocarbonyl-2-methyl propyl, 1-
15 aminocarbonyl-2-phenyl ethyl, 3-hydroxy azetidino, 2-
imidazolyl ethyl, acetamido ethyl, 1-(R)-phenyl-2-
hydroxyethyl, or N-methylaminocarbonyl pyridyl-2-methyl;
wherein Rs and Rg are independently H, substituted or
20 unsubstituted alkyl, or aryl.
In one embediment of the compound, the compound has the
structure:
25
30

{Compound 1700)

219




HN, Fb NH N~ \ \ / y ~N H N/ °~ 1JU2ga5 Pages 202-256,el.z
to conpounds specific t®the A3 receptor Sunmary bthe | nventi o?ﬁﬁ%ﬁﬁﬁ%&
present WR/EMANHWE i s al so based on conpounds which sel ecBRGNESNHBISACD to
adenosi ne A3 receptor, thereby treat#¥g a 5 di sease associated with A3
adenosi ne receptor in a subject by admnistering to the subject a
therapeutically effective ambunt of such conpounds. The di sease to be

treated are.,a i d ' r_ex | e, _ast hnma, ersensitivity, |
rhinitis, ﬁgy e‘ilkgérl,e %%%?nbg?;& nggsj%ggl ST |Oém\?asc{}?%pt€r%"fp%i“ﬁrdill)' ‘Eag tne
dermatiti s StrQcdertfatitis, psoriasis, eczenmm, idiopathic pul nonary
fibrosis, eosinophilic chlorecystitis, chronic airway inflammation,
hyper eosi nophiiic syndrones, eosinophidic gastroenteritis,

5
Hﬁ\\//N\W¢¢D
HNI
NH cH,
10 #
N
I Y
\\N N
15 {Compound 1701)
In another embodiment of the compcund, the compound has the
structure:
HaC s
20
HN
NH CHs
25
N \\
} CHJ
A
N N
30

{Compound 1702)




edema, urticaria, eosinophilic myocardial disease, episodic angioedena

w th eosinophilia, infl tory bowel disease, 15 cerative coflilﬁg; 05
al I ergi ¢ granul omat osi carci nomat osi s, eosinophilic granug i 2l
histioc9Y8§W§”2ﬁ&pertenS|on mast cell degranul ation, tunbr ''¢a ?@lac
hypoxi a, cerebral ischem a, di uresi*8 renal failure, neur ol ogi cal

di sorder, nental disorder, cognitive disorder, nyocardial ischema, 20
bronchoconstricti on, arthritis, aut oi mune di sease, Crohn's disease,
Gave's digeaseorilé abekesdimuhti pketsel efo@fichind, ana/m eomPSOid asé s, the
fertility disorders, lupus erthyematosus, reperfusion injury, brain
arteriol e Wit e  the rel ease ofcu al I ergic nediators, scleroderm
stroke, global ischem a, 25 central nervous systen1d|sorder, cardi ovascul ar
.disorder, renal disorder, infla ory disorder, gastrointestina

di sorder, eye disorder, allergic disofder, respiratory disorder, or

i mmunol ogi cal disorder. 30 This invenqion al so features a conpound havi ng
‘the structure: 202 a iUN2 R6 5 10 1 &N RLis Hand R2 is cycl opropyl
met hyl am no carbonyl et hyl, ci s-3-hydroxy| cycl opentyl, acetam do butyl,
met hyl am no car bonyl am no butyl, ethylam o carbonyl am no propyl,

nmet hyl am no car bonyl am no propyl, 2-acetyl ino- 3-nethyl butyl, N,

N-di et hyl ami no car bonyl am no ethyl, thioacetam do ethyl, 3-am no acetyl oxy
cycl opentyl, 3- hydroxy cyclopentyl, 2-pyrrol yt~carbonyl am noethyl, 2-

CH3
10
=
N
| —
\N ~u
IS5 (Compound 1704}
In another embodiment of the compeound, the compcound has the
structure:
A NH2
20
o)
o)
NH
25 CHJ
_ =
N
T =~y
\N u
30

(Compound 1705}




am nocar bonyl - 2- phenyl yl, 3-hydroxy azeti di no, 20i mi dazol y1 et 7335
acet am dg, 1- (R) - phenyl - 2- 25 30 hydroxyet hyl, N- mgi Rylhqm ar bonyl
pyridyl?gfﬁ%?ﬁgﬁj or R, R2 and the,hitrogen together are ?fgggggﬁido

pi per adi no, 3-hydroxy pyrrolidino, 3-nethyloxy carbonyl nethyl pyrrolidino,
3-am nocar bonyl net hyl  pyrrolidino, or 3-hydroxynethyl piperadi no. wherein
R3 is a substituted or unsubstituted four to six nmnenbered ring, pyrrole,

t hi ophene, Thiucawthdr arviwizmant dazotles pymazohe, 1h2, ddrdcaze ez pyeidi ne,
2 (1H) - pycidane, 4.(1H) -pyridone, pyrazine, pyrimdine, pyridazine,

i sot hi azol &, "I'soxazol e, oxazole, tetrazole, naphthalene, tetralin,
napht hyri di ne, benzofuran, 203 144r'f005 5 10 benzot hi ophene, indol e,

2, 3-di hydroi ndol e, 1Hindole, indgline, benzopyrazole, 1, 3-benzodi oxol e,
benzoxazol e, purine, coumarin, chronane, quinoline, tetrahydroquinoline,

i soq@i nol i ne, benzi m dazole, quina e, pyrido[2, 3-b] pyrazine,
pyrido[ 3, 4- b] pyrazi ne, pyrido[3, 2
1H pyrazole [3,4-d] pyrimdine, pterid ;

dazi ne, pyrido[ 3, 4-b]-pyridine,
e~2 (I H)-quinolone, 1

(2H) -i soqui nol one, 1, 4-benzi soxazi ne, benzot Mazol e, qui noxal i ne,

qui nol i ne- N-oxi de, isoqui noline-Noxide, quijnoxaline-N- oxide,

gui nazol i ne- N- oxi de, benzoxazi ne, N

i m dazol i di none et hyl, 1_am nocar bonyl - 2- net hyl prﬁi‘I, 1

10 S

(Compound 1706)

15

In another embodiment of the compound, the compound has the

.structure: ”
20

HO,’
¥ NH
25
N | \
\N H



pht hal azi ne, or cinnoline. wherein RS is H, alkyl, substituted al kyl, aryl,

or 15 substituted arylgmwherein R6 is H, alkyl, tituted aIKy%, gﬁ o
cycloal kyl ; This inver™on also features a nmethod Tor i higi&kggmtﬂ i %@3
activi t WBI2E45283 adenosi ne receptor, jn a cell, which coﬁﬁ?iées‘ cont acti ng

said cell with the above-nentioned 35npounds. 25 Typical synthetic schenes
for the preparation of deazapurine internediates of the invention are
outlined belowin Schenme |I. This invention also provides a nethod of
prepari ng Gonpositge + Vembe@mpehsi B the HeRsfs, 204 s 2085cteachhs19+Hko
provide and rein P is a renovable protecting group: b) treating the product
of step a)®WUritker**&cl i zation conditions to provide R5 treating the product
of step b) under suitable conditions to provide and d) treating the
,chlorinated product of step c¢c) wkéh NFIRI Rz to provide NRLR2 205 WO

02/ 057267 5 10 15 2

| -

W

10 . N

In ancther embodiment of the compound, the compound has the

15 structure:
HG
20
NH
N ‘ N\
25 =y N

30



20 206 0 1 JUN 2 6 0 5 PCT/US01/ 45280 wherein R is Hand R=is cycl opropyl
nmet hyl am nc car bonyl e |, ci-s-3-hydroxy cycl ope |, acetam dc. bufiyh o005
met hyl am no car bonyl am ™o butyI e=hyl am no car bo am nc¢ Eﬁ ¥ "

met hyl aWA828526bny| ami no propyl, 2- ,acetyl amino- 3- met hjfT 95“2J

N, N- di et hyl am nc car bonyl am no ethyl t hi oacet am do et hyl, 3-am no

ace-yl oxy cycl opentyl, 3- hydroxy cyclopentyl, 2-pyrrolyl carbonyl

am noet hyl, 2- i m dazol i di none et hyl, 1-am nocarbonyl - 2- net hyl propyl, 1-
anlnocarbonylaaoﬁhe@ybn@kﬁlhen% hﬁﬂrﬂ%y azebhdipo, -3z '%Fg%%q y'*%5h¥le

acet am do etn¥ 1 (R) phenyl - 2- hydroxyet hyl , hﬁnet hyl anlnocarbony

- pyridyl - %%T R, R and t he nitrogen t oget her are 3-acetam do
plperadlno 3- hydroxy pyrrolidino, 3-nethyloxy carbonylnethyl pyrrolidino,
3-am nocar bonyl met hyl  pyrrolidino, or 3-hydroxynethyl piperadino. wherein -
R5 is a substituted or unsubstituted four to six nenbered ring; wherein Rs
is B alkyl, substituted alkyl, or c oal kyl ; wherein "RE is H, alkyl,
substituted al kyl, aryl, or substit aryl. 25 This invention al so

provi des a nmethod of preparing conp pf V, conprising the steps of a) P

10 \\‘/JL\\N
. H

In another embodiment cof the compound, the compcund has the

15 . structure:
S
20 N
HN
| .
25 r— I - \\
\\EN y
30

{(Compound 1707)




b) treating the product of step a) under cyclizati conditions to provide
c) treating the produc f step b) under suitabl e‘nditi ons to providdg 2605
and d) tyHvdgei he chlorinated product of step c) with peruserss2se

Nl 42CH2( CH2) mMCH2ZNHC(=O R | to p NH3gH2( CH2) mCH2NHC() R R R3 207 - | JUN 20
AN Ltitll wherein mis O, 1, or 2; wherein Rl is cycl opropyl nethyl,

nmet hyl , nmethylam no, or amnonethyl; 5 wherein R3 is aryl, substituted
aryl, heteroaryl; wherein R5 is H, alkyl, substituted al kyl, aryl,

aryl al kyl Itarfitio; n&subgfredteenar 9F, tilkercsimposaidd Tresubstidunedhat kyhei s -
-C(R7) (RBNRRLQ,rWherein R7 and R8 are each H or alkyl, wherein RO and
R10 are each al kyl or cycloalkyl, or RO, R10 and the nitrogen together
forma ring systemof between 4 @and 7 nenbers. 15 wherein R6 iis H, alkyl,
-substituted al kyl, or cycl K ; This invention further provided a method

of %repari ng conpound VI<:0/ rising 208 0 to provide and R3
N

NH
10 W ‘ \
X, .

15
{Compound 1708)
In another embodiment of the compound, the compound has the
20 structure:
H,N o)
H1C _
NH
25
CH4
N i \\
A
N N
30

(Compound 1709)



P wherein P is a renovalkle protecting group b) treating the product of
step a) under cyclizati %condl tions to provide O—|. H c) treat¥ ng e 7005
product Qfg§4@8243) under suitable conditions to provide ,P@tﬂgsmgl,),«ggr eating
the chl orinated product of step c) whigh HN NHAc to provide N// R3 -N
NHAc 209 UN 29 1 vll Fe G'., to wherein R3 is unsubstituted aryl.
wherein R5 H, al kyl, substituted al kyl, aryl, arylalkyl, amno,
substituted aryl, mhereln sai d substituted aIkyI is 5 C(RS)(RS)NRQRlO
wher ei n R7 1&nd %N e2BRRRIFERE aEkyhe asreceind . RS rendc®lgoare baeh talky!
or cycl oal kyly;8r,R3, RLO and the nitrogen together forma ring system of
between 4 and 7 nenbers. 10 wherein R6 is H, alkyl, substituted al kyl, or

cycloal kyl ; This invention_al SOLRI ovi des a conpound having the structure:
R, 15 Z~-' -
5
NH
NF I \
10 X N

{Compound 1710)

15

In another embodiment of the compcund, the compound has the

structure:
20

N NH
Cl
25 NT i N\
X
N N 0

30

{Compound 1712)




R3 N H 20 25 30 IV wherein Rl is Hand R2 is cvclgpropyl nethylanmno -
carbonyl ethyl, cis-3-h oxy cycl opentyl, acetam but yl , nethVI%nﬁﬁégﬁ&k
car bonylw@gigpeshRetyl, e hylam no carbonyl ami no propyl, mpthysanisag ‘
car bonyl am no propyl, 2-acetyl am na@273-nethyl butyl, N, N-diethylam no

carbonyl am no ethyl, thioacetam do ethyl, 3-am no acetyl oxy cycl opentyl,
3- hydroxy cyclopentyl, 2-pyrrolyl carbonyl am noet hyl, 2- im dazolidi none
et hyl, 1- nocarﬁonylm% met hyl pro , 1- anlnocarbonyl 2- phenyl ethyl,

- 3- hydroxy 2efiar SOOI VAT e‘ifﬁiucoraia%%?n dbhet Rpmpownd( REsphemy | - 2-

hydr oxyet hyt rudveehyl am nocar bonyl pyridyl-2-nmethyl, 210 WN or Rl, R2 and
the nitrogen together are 3-acetam do piperadi no, 3-hydroxy pyrrolidino,

3- et hyl oxy carbonyl net hyl pyrrolidino, 3-am nocarbonyi net hyl

‘pyrrolidino, or 3-hydroxynethyl piperadino. 5 mhé?bln R3.1s a substituted
or upsubstituted benzene, pyrrole, thioph ne, f/ur an, i m
_pyrazole, 1,2,4-triazole, pyrlqh -pyr one, ¥ Py ri done,
pyrazi ne, pyrimdine, pyridazine, |soth|azole Xazo oxazol e,
tetrazol e, naphthal ene, tetralin, naphthyrldlne

10
{Compound 1713)

15

In another embodiment cof the compound, the compound has the

structure:
20

AN
HN
O
N \\ HN

25 |




benzof uran, benzot hi oph‘ i ndol e, 2, 3-di hydroi nd; indol &, 4 s
i ndol i ne benzog%r azol e, 1, 3-benzodi oxol e, benzox | e, ur| ne, _counari
chr omone ¥ t et rahydroqw noline, isoquinoline BeHEPNG®ole, 15
qgui nazol i ne, pyri do[ 2, 3-b] pyrazi ne, 6%;3“ do[ 3, 4-b] pyrazine, pyrido [3,2-c]
pyri dazi ne, pyrido [3, 4-b] -pyridine, 1H pyrazol e[ 3, 4-d] pyrimdine,
pteridine, 2(1H)-quinoline, 1(2H)-isoquinolone, 1, 4-benzisoxazine,

benzot hi azol e, qui noxal i ne, quinoline-N-oxide, isoquinoline-Noxide, 20
qui noxal i ng I\I-ox%in qU| na oI i ne- N-OXI de, benzoxazi ne, phthal azi ne, or

ci nnol i ne. “whetei i 15 TR PCYEFRYI Ofs (et i GAMREP Tl ky} i€ afghpoRd Babsttirteut ed
aryl. 25 wemeiarR&E:i s H, aI kyl , substltut ed al kyl, or cycloal kyl ; 211 - 1
JUN 2005 I n one enbodi nent of theoconpound t he corrpound has the structure: .
5 10 In another enbodi ment of thé onpound, R3 is phenyl. 15 In anot her
enbodi nent of the conmpound, R6 is hydrogen or nethyl. In another

enbodi nent of the conpound, RY ydrogen, nethyl, 20 phenyl,

3-chl orophenyl oxy net hyl - phenylam no nethyl pyrrolidino
~methyl. This invention fu provikles a conmpound having the structure:

e
£ULN
H

- N/
10 \‘N\
H

N

C

{Compound 1714)

15
In another embodiment of the compound, the compound has the
structure:
HO
20
AU
NH
I \
g
\\N ﬁ -

cl



25 i )mHN 30 R3 - -NH 212 2ffr wherein mis 0,21, or gt 1is
cyci opropyl nethyl, nme |, methylam no, or amn t hyl; 5 whe n&ﬁg IS
aryl, substltuted aryI r heteroaryl; wherein R5 1s H, stituted
al kyl, dYQP2O57544 IaIkyI ani no, suggﬁttuted aryl , mhere|ﬂ$§g$a“§%p
substituted aIkyI IS -C(R?)(R8)NR9 , Wherein R7 and R8 are each H or
atkyl, wherein RO and R10 are each al kyl or <cycloalkyl, or RO, R10 and the
nitrogen together forma ring systemof between 4 and 7 nenbers. 15
wherein REn saridtiad kyembsabseht ubeéd talek Hompai:rey cltoad kydmgodriti omes ctne
enbodi ment_ of coqpound V, mis O and R3 is phenyl. In another enbodi nent of
conpound V. VoG 'and R3 s phenyl. 20 In another enbodinent of conpound

V, mis 2 and R3 is phenyl. I n an thev “enbodi ment of conmpound V, R5 and R6
.are nethyl. 25 In another enbodlﬁ%ﬁt“of conmpound V, R5 and R6 are nethyl.
I n anot her enbodi nent of conpound.V, R5 and R6 are nethyl. |n another
enbogdi nent of conpound V, the conp has the
: NH
N/ Gt
| N\
X, ¥ o
10

{Compound 1715)

In another embodiment ©f the compound, the compound has the

structure:
1 5 o /CH:
}_'NH
S
....... m\

Ci
20 ”/|\

In another embodiment of the compound, the c¢cmpound has the

25 structure:

Cl

30 ‘ N
g
. . N N o




30 structure: 213 0 -1JwW WD 02/ 057267 214 H3N 10 15 20 (Conpound 1316)
PCT/ USol / 45280 CH3 I n anot her enbodi nent of conpound V, the Q*Bnbw\}@fagfg.s
the structure: HN 25 30 (Conpound 1311) O . r i MNG6S DUnr3 ;s Ll
02/ 057267 PCT/U SO 1 /45280 215 In another enbodi nent of conpound V, the
conpound has the structure: NH NH 10 CH ,

This invention also provides a compound having the structure:

10
VIII
wherein R;, R; and the nitrogen together are 3-hydroxy
pyrrolidino, 3-methyloxy carbonylmethyl pyrrolidino, 3-
15 aminocarbonylmethyl pvrrolidine, or 3-hydroxymethyl
piperadino;
wherein Rs; and Rg are independently H, substituted or
unsubstituted alkyl, or aryl.
20
In cne embodiment of the cempound, the compound has the
structure:
HO
25
30

{(Compound 1711)

230




15 (Conpound 1202) I n anot her enbodi ment of conpound V, the conpound has
the structure: 20 H C 5 NH CH3 30 (Conpound 13“ nrz 5 10 WO 024105 L%ﬁ:?
216 PCT/\Mo9Rhs7246D280 | n anot her enbodi nent of conpound Vpdi@&oceszpound has
the structure: HN/CN, Ch 15 (Conpeend 1312) 20 This invention further
provi des a conmpound having the structure: HO 25 CH3 30 (Conmpound 609)

In another embodiment of the compound, the compound has the

structure:
HO
5
N
==
N ‘ \\
10 AN N
N H
(Compound 1703)
15
In another embodiment cf the compound, the compound has the
structure:
Hq;
20 zijiis
N
N’// \\
25 |
_ N _
N N



1 JUN 2005 This invention al so provides a conpound having the structure
NHAc 5 NR5 R3 N H 10 VI wherein R3 is unsubstgted aryl. ejins Rang
is H alk substituted al kyl, or cycloalkyl wheM€in R : %
substltuY%hp%ﬂ“ﬁ’l aryl, arylal kyl, gn no, substituted i?bﬁL§%ﬁ2%e|n sai d
substituted aIkyI IS C(R?)(R8)NR9Ri wherein R7 and R8 are each H or
al kyl, wherein RO and R10 are each aIkyI or cycloal kyl, or RO, R10 and the
20 nitrogen together forma ring systemof between 4 and 7 nenbers. In one
enbodi ment Iof zcompewncrfiodittentcanpotine baspbhed, StRHCEWH® 23 30 d The
rt, ~/ GHQ (gQgF Qg 1309) 217 WO 02/057267 0 1 JU I 2005 PET/U SOL /45280 In
one enbodi ne 0 conpound 1309, the conpound has the

HO

Ln

N
NT \\
0 |
N N
N H
15. In ancother embodiment of the compound, the compound has the

structure:

MG

o]

2 _ Of\\<

0

25 : l\\ " g : E

30 (Compound 1716)




5 10 15 20 25 structure: 218 H /\ ""~\N\ /CH3 N CH3 In another,gqgﬁgunenL
of conpound 1309, the ound has the structure: NCH3 NO O B394
JUN 2005 This_inventio | so provides a conpound havi ng re: 5
VIT 10 WRLPEFTHORL is 3- hydroxy cyclgpentyl et hyl ami no cggggﬁ /gﬁgﬁo
propyl, N, N-diethylam no carbonylan1 et hyl, thioacetam do ethyl 3-am no
acetyloxy cycl opentyl, 3-hydroxy cycl opentyl, 2-pyrrolyl carbonyl

am noet hyl, 2- imdazolidinone ethyl, 1-aninocarbony|-2-nethy| propyl, 1 15
am nocar bonyl a2sphepykmeblY hen3- RFdriy azRld hdo, te compound has the

structure:
;0
8]
5 \<
7 O
) /t% j Ci
15
In another embodiment of the compound, the compound has the
structure:
H3C\
20 5
o}
25

: i%ﬂ d

30



i m dazolyl ethyl, acetam do ethyl, 1-(R)-phenyl-2- hydroxyethyl, or

N-met hyl am nocar bony! p@ dyl -2- et hyl ; wherein R5Q1d R6 are i mdepebidledssy
H, substj d.o 20 unSubstituted al kyl, or aryl no nt of

t he corrpgt? O Pﬁi conpound has the sj,pucture: 25 30 (Conpr}e%ungﬂ%b%? 219
WLJUN2UL5 WO 02/ 057267 PCT/ U SO | §80 220 5 I n anot her enbodi nent of
t.-he conpound, the conpound has the structure. HNC H CN\\)~O HN 10 15
(Conpound 1701) 20 25 30 (Compound 1702) CH In anot her enbodi ment of the

conpound, I@Qaﬁ@ﬂh@uﬂ@dﬁﬁﬁﬂﬁ@htEﬁﬂL@E@rgbmb%E%dS CHk compound has the

structure:

NH,
5
&
: | N
: . Cl
N/// \\ :
10 ;
e
‘ N m 0
15 (Compound 1717)
In another embodiment of the compound, the compound has the
structure:
20
_‘_ﬁg:NHz
' 0
25



CH WO 02/057267 PCT/ CS01/45280 221 In another enbgdi ment of the,conpoup
the compound has the st@cture: NH 5 NH 10 CH 15 ( ound 1704) 1 v tEhobher
enbodinaﬁb(@fngg conpolnd, the conpound has the structupgr 2@149sCH x 30
(Conpound "1 85§ - 1 JUN 20(05 5 W02/ 057267 222 PCT/LSO ] /45280 In
anot her enbodi nent of the conpound, the conmpound has the structure: HO NH

10 (Conpound 1706) 15

In another embodiment of the compound, the compound has the

structure:
NH,
5
o
N
10 Ci
NT l \\
X
' O/L v o

15

In another embodiment of the compound, the compound has the

structure:
20

CH
N
25 =
N ] \\
:J\/Dﬂ
Cl

30

{Compound 1718)




20 25 I n anot her enbodi nent of the conmpound, the conpound has the
.structure: HOGC,...NH 30 0 -1JJN2005 WD 02/ 057267 PCT/L'SCUJSZSéxﬂﬁe%ggp
anot her enbodi nent of the conpound, the conmpound has the structure: HOB

10 "/INH In anot her enbodi nent of the conpound, the conmpound has the 15
structure: 20 25 HO 30 WD 02/ 057267 224 -1JUN2005 PCT/ DSOL/ 45280 In

anot her enbodi nent of the conpound, the conpound has the structure: HO 5

In another embodiment of the compound, the compound has the

structure:
n\‘\i‘\
g \Oﬁ
5
N
10
N
b (¢
¢l
15 In another embodiment of the compound, the compound has the
structure:
OH
20
25
This invention also provides a method for treating a disease
30 associated with A; adenosine receptor in a subject, comprising

administering to the subject a therapeutically effective amount

of any of the compounds IV, V, VI, VII, or VIIIL.

236




10 I'n anot her enbodi nent of the conpound, the conpound has the-15 i 2605
structure: .20 25 30 HN NH ( Conpound 1707) WO 02/ 057267 225 x 1 JUN v
PCT/ USU 1/ 15280 I n anot her enbodi nent of the conpound, the conmpound has the
structure: HN 5 10 15 (Conpound 1708) In another enbodi ment of the
conpound, the conpound has the 20 structure: 25 30 HpNO H3C Y \ NH
(Conpound 1709) 0 WO 02/ 057267

In one embodiment of the method, the subject is a mammal.
In another embodiment of the method, the mammal is a human.

5 In another embodiment of the method, said A; adenosine receptor
is associated with a central nervous gystem disorder, a
cardiovascular diéorder, asthma, hypersensitivity, rhinitis,
hay fever, serum sickness, allergic vasculitis, atopic
dermatitis, dermatitis, psoriasis, eczema, idiopatlipulmonary

10 fibrosis, eosinophilic chlorecystitis, chronic airway
inflammation, hypereosinophilic syndromes, eosinophilic
gastroenteritis, edema, urticaria, eosinophilic myocardial
disease, episodic angioedema with eosinophilia, inflammatory
bowel disease, ulcerative colitis, allergic granulomatosis,

15 carcinomatosis, eosinophilic granuloma, familial hidocytosis,
hypertension, mast cell degranulation, tumor, cardiac hypoxia,
cerebral ischemia, diuresis, renal failure, neurological
disorder, mental disorder, cognitive disorder, myocardial
ischemia, bronchoconstriction, arthritis, autoimmune disease,

20 Crohn's disease, Grave's disease, diabetes, multipleclerosis,
anaemia, psoriasis, fertility disorders, lupus erthyematosus,
reperfusion injury, brain arteriole diameter, the release of

allergic mediators, scleroderma, stroke, global ischemia,

central nervous system disorder, cardiovascular disorder,
25 renal disorder, inflammatory disorder, gastrointestinal
disorder, eye disorder, allergic disorder, respiratory

disorder, or immunological disorder.

Diseases associated with adenocsine A;, A,.,, A, and A; receptors
30 are disclosed in WO 99/06053 and WO-09822465, WO-09705138, WO-

09511681, WO-09733879, JP-09291089, PCT/US928/16053 and U.S.

Patent No. 5,516,894, the entire content of which are fully
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226 m1 JUN 20005 PCT /45280 | n anot her enbodi r‘t of the conpounfii t7hgh
compound has the structUre: 10 (Conpound 1710) 15 25 30 I n anot her
embodi neVO8RY¥Re7 conpound, the conpound has the structufeT/USEEHEHUNd
1712) 0 -1 JUN, WO 02/057267 PCT1USG3#445280 227 5 10 In anot her

enbodi ment of the compound, the conpound has the structure: HN NH
(Compound 1713) 15 20 25 In anot her enbodi nent of the conpound, the

compound hasntbepostEHChEEBin by reference.

This inventicn also provides a water-soluble prodrug of any c¢f
the compounds IV, V, VI, VII, or VIII; wherein said water-~
5 soluble prodrug that is metabolized in vivo to an active drug

which selectively inhibit A3 adenosine receptor.

In one embodiment c¢f the prodrug, said prodrug is metabolized

in vivo by esterase catalyzed hydrolysis.

10
This invention also provides a pharmaceutical composition
comprising the prodrug and a pharmaceutically acceptable
carrier,

15 This inventicn also provides a method for inhibiting the
activity of an A3 adenosine receptor in a cell, which comprises
contacting said cell with any of the compounds IV, V, VI, VII,
or VIII.

20 In cone embodiment of the method, the compound is an antagonist
of said A3 adenosine receptor.

In ancther embodiment of the pharmaceutical composition, said
pharmaceutical composition is an ophthelmic formulation.

25
In another embodiment of the pharmaceutical composition, said
pharmaceutical composition is an periocular, retrobulbar or
intraocular injection formulation.

30 ~In another embodiment of the pharmaceutical composition, said
pharmaceutical composition is a systemic formulation.




HNNHHNO - 1 "'"JGv c_cl~ JUN 200 WO 02/057267 228 PCT/ US01145280 In
anot her enbodi nent of conpound, the conpound the structuoré: JIHO BS

10 (Conmpound 1714) 15 25 I'n anot her enbodi nent th% %ﬁggg%ggj t he
conpounyOH3®52h& structure: HO .30 _E , JUN WO 02/ 057267 'BEl 45, 280

229 I n anot her enbodi nent of the cdﬁﬁound, t he conpound has the structure:
5 10 (Conpound 1715) N
This invention alsc provides a method for <treating =
gastreintestinal disorder in an subject, CCmMprising
administering tc the an effective amount of any of the

compounds IV, Vv, VI, VII, or VIII.

5
In one embodiment of the method, said discrder is diarrhea.
In ancther embodiment of the method, the subject is a human.
10 In ancother embodiment of the method, the compound is an
antagonist of A3 adenosine receptors.
This invention further provides a method for treating
respiratory disorder in a subject, comprising administering to
15 the subject an effective amount of any of the compounds IV, V,
Vi, VII, or VIII.
In one embodiment of the method, said disorder 1s asthma,
chronic obstructive pulmonary cdisease, allergic rhinitis, or an
20 upper respiratory disorder.
'In another embodiment of the method, the subject is a human.
l
In another embodiment of the method, said compound 1is an
25 antagonist of A3 adenosine receptors.

This invention also provides a method for treating damage to
the eye of a subject which comprises administering to said

subject an effective amount of any of the compounds IV, V, VI,
a0 VII, or VIII,

In cne embodiment of the method, said damage comprises retinal




N H CH, NH nml1\ NH 20 anot her enbodi nent of t onpound, t he

has the ?& Lyct ur e: JUNN 5 This invention al provp@pssdsaapound
havi ng tNe Yricture: R5 10 VI11 15 wherein Rl, R2 and the nitrogen

t oget her ar.e 3-hydroxy pyrrolidino, 3- nethyloxy car bonyl net hyl
pyrrolidino, 3- am nocarbonyl nethyl pyrrolidino, or 3-hydroxynethyl

pi peradi no; wherein R5 and R6 are independently H, substituted or

unsubst i t ubedogltkyl negrveahygked 20m25e30 I n one enbodlnent of the compound,
t he conpound has the structure:

I n anot her enbodi nent of the conpound, the conpound has the stru tgpﬁ ”ﬁb
ou

In another embodiment of the method, =said damage is acute or

chronic.
5 .
- In another embodiment of the method, said damage is the result
of glaucoma, edema, ischemia, hypoxia or trauma.
In another embodiment of the method, the subject is a human.
10
In another embodiment of the method, the compound is an
antagonist of A2 adencsine receptors.
This 1invention alsc provide a pharmaceutical composition
15 comprising a therapeutically effective amount of any of the
compounds 1V, V, VI, VII, or VIII and a pharﬁaceutically
acceptable carrier.
In one embodiment of the pharmaceutical composition, said
20 therapeutically effective amount is effective to treat a
reépiratory disorder or a gastrointestinal disorder.
In ancther embodiment of the pharmaceutical compesition, said
gastrointestinal disorder is diarrhea.
25
In another embodiment of the pharmaceutical composition, said
respiratory disorder 1s asthma, allergic rhinitis, or chronic
obstructive pulmonary disease.
30 In another embodiment of the pharmaceutical composition, said

pharmaceutical composition is an ophthalmic formulation.




of the conpound, the c ound has the structure: 10 (Conpound 17

20 25 | Ry@ r(]gg;h@& enbodi ment of the compound, the conpoungk-frasitfage
structure: 1 j"" 2005 WD 02({,057267 PCT/ USOv45280 232 I n anot her
enbodi nrent of the conpcund, the conobound has tne structure: 10 15 In

anot her enbodi nent of the conpound, the conpound has the structure: 20 25
HC\ O0OO0ONDO

In another embodiment of the pharmaceutical composition, sa:id

(Conmpound 1711) 230 WO 02/ 057267 231 PCT/ USO01/4528@ | n anot her enbogggggé&b

pharmaceutical composition is an periocular, retrobulbar or

intraocular injection formulation.

5 In another embodiment of the pharmaceutical compositicn, said

pharmaceutical composition is a systemic formulation.

In another embodiment ¢f the pharmaceutical composition, said

pharmaceutical composition is a surgicel irrigating scluticn.
10

This inventio also provides a packaged pharmaceutical

composition for treating a disease associated with A3 adenocsine

receptor in a subject, comprising: (a) a container holding a

therapeutically effective amount of any of the compcunds IV, V,
15 VI, VII, or VIII; and {b) instructions for using said compound

for treating said disease in a subject.

Compounds represented by the formula IV, V, VI, VII, and VIII
can be synthesized by the Schemes I-IX.

20
As used herein, “"A compound is A3 se. ective.” means that a
compound has a binding constant to adenosine A3 receptor cof at

least ten time higher then that to adenosine A;, B,,, Or Asy.

[
BT

The invention is further illustrated by the following examples
which in no way should ke construed as being further limiting.
The contents of all references, pending patent applications and
published patent applications, ciced throughout this
application, including those referenced in the background
30 section, are hereby incorporated by reference. It should be
understocd that the models used throughout the examples are

accepted models and that the demonstration of efficacy in these




30 (Conpound 1716 1] L6' _!'5 WD 02/057267 233 / G801/ 45280 4 i angf hedr
enbgdiggnt of the)conpo d, the conpound has the ucture: H3C_0ng i% ?5
20 25 | nwanmatoiexs? enbodi nent of the conpound, the conpoundUiassStiHeEso
structure: 30 WO 02/057267 234 -1JUN22005 PCT/ USOL/ 45280 | n anot her

enbodi mrent of the conmpound, the conpound has the structure: 5 10 15 ,
(Compound 1717) In anot her enbodi nent of the conpound, the conpound has the

structure:n 2?9 :s predictive of efficacy in humans.

3

A skilled artisan will know that metabolism of the compounds

disclosed herein in a subject produces certain biolegically

5 active metabolites which can serve as crugs.

This invention will be better understocd from the Experimentcal
Details which follow. However, one s:illed in the art will
readily appreciate that the specific methods and results
10 discussed are merely illustrative of the invention as described

more fully in the claims which follow thereafter.

Example 24: Adenosine A, Antagonist Experimentals

Compound 1700 (Table 17 below): MS (ES): 366.1 (M +1).

15
Compound 1710 (Table 17 below): MS (ES,: 381.1 (M +1).
Compound 1316 (Table 17 below): MS {ES): 353.2 (M =+1).
Cbmpound 1703 (Table 17 below): MS (ES): 357.1 (M~ +1) .

20 Compound 17189 (Table 17 below): *H-NMR (200MHz, d,-DMSQO) ( 1.75
{m, 2H), 3.1 {(m, 2H), 3.35 (s, 3H), 3.59 (m, 2H), 5.72 (m,
IH), 5.96 (m, 1H), 6.55 (s, 1H), 7.15 (s, H}, 7.49 {(m, 2H},
8.32 (m, 2H).

25 Compound 1704 (Table 17 below): MS (ES}: 367.0 (M +1).
Compound 1706 (Table 17 below): 'H-NMR (200MHz, CDCl,) d 1.22
(m, 2H), 1.60-2.40 (m, 4H), 4.53 {(m, 1H), 4.%4 (m, 1H), 5.70
(d, 1H, J = 8.2 Hz}, 6.35 (d, 1K, J = Z.8 Hz}, 6.97 (d, 1H, J

30 = 2.0 Hz), 7.50 (m, 3K), 8.40 (m, 2H), 10.83 (brs, 1H).

Compound 1707 (Table 17 below): MS(ES): 347.0 {M'+1}.



30 WD 02/057267 235 Riy 2005 PCT/ U SO1 /45280 I n anot her enbodi nent of
the conpound, the conpound has the structure: 510 O 15 In anethef . ...
enbodi ment of the compound, the conpound has the structure: 20 Y N* 5430
(Conpound 1718) In anot her enbodi nent of the conpound, the conmpound has the
structure: 5 10 15 I n anot her enbodi nent of the conpound, the conpound has

the structure: 20 25 CI This invention also provides a nethod for treating

a diseaseCompound 1708 (Table 17 below): MS (ES) 299.0 (M-+1).
Compound 1709 (Table 17 below): MS (ES) 385.9 (M-+1}.
5 Compound 1710 (Table 17 below): MS (ES) 434.0 (M++1).

Compound 1711 (Table 17 below): *H-NMR (200MHz, CD,OD) d 3.95
(d, 2H, J = 5.8Hz), 4.23 - 4.31 (m, 2H), 4.53 (t, 2H, J =
8.8Hz), 6.30 (d, 1H, J = 3.0Hz), 6.98 (d, 1H, J = 3.0Hz), 7.45

10 - 7.48 {m, 3H), 7.83 - 8.42 (m, 2H), 9.70 (brs, 1H). MS (ES):
281.1 (M™+1).

Compound 1712 (Table 17 below): 'H-NMR (200MHz, CD;,OD) 4 3.02
(m, 2H), 3.92 (m, 2H), 5.09 (2,2H), 6.53 (s, 1H), ®0-7.04 (br

15 s, 1H), 6.92 (m, 2H), 7.02 (m, 1H), 7.21 (dd, 1H, J = 8.2Hz),
7.40 (m, 3H), 7.50-7.80 (br s, 1H), 8.33 (m, 2H). MS (ES):
445.1 (M'+1).

Compound 1713 {(Table 17 below): 'H-NMR (200MHz, CDC1l;) d
20 1.65-1.80 (m, 7H), 1.88-2.00 (m, 1H), 2.10 - 2.40 (m, 1H),

2.70-3.05 (m, 3H), 3.09-3.14 (m, 2H), 3.16 - 3.38 (mlH), 3.45

(d, 1H, J = 14Hz), 3.53-3.60 (m, 2H), 3.84-3.92 {(m, 2H), 3.97

{(d, 1H, J = 14Hz), 5.55 (t, 1H, J = 5.8Hz), 6.17 (s, 1H),

6.55-6.59 {m, 2H), 6.64-6.71 (m, 1H), 7.11-7.19 (m, 2H), 7.43-
25 7.46 (m, 3H), 8.38-8.42 (m, 2H), MS (ES): 484.0 (M'+1).

Compound 1714 (Table 17 below): MS (ES): 471.0 (M'+1)

Compound 1715 (Table 17 below): MS (ES): 505.0 (M'+1).
30
Compound 1716 (Table 17 below): 'H-NMR (200MHz, CD,;OD)}) d 1.65
(m, 1H), 2.18 (m, 1H), 2.49 (br d, 2H, J = 6.2Hz), 2.64 (m,
1H), 3.38 (m, 1H), 3.69 (s, 3H), 2.72 (m, 1H), 3.93 {(m, 1H),
4.10 (m, 1H), 5.06 (2, 2H), 6.58 (s, 1H), 6.92 (m, 2H), 7.02
35 (m, 1H), 7.23 {(dd, 1H, J = 8.1Hz), 7.39 {(m, 3H), 8.32 {(m, 2H).
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30 associated with A3 nosine receptor in a subj gat, conprising 4 i e
adm nistering to the suMPect a therapeutically eff i ve amount of”&ﬁy£6P
the conp¥MEEN7 v, VI, VII, or VIII. 236 In one enbodi AYUIHEHE net hod,
the subject is a manmal. In another &hHbodi nent of the nethod, the mamal is
a.human. 5 I n another enbodi nent of the method, said A3 adenosi ne receptor
is associated with a central nervous systemdisorder, a cardiovascul ar
~disorder, gastheg, :hypersenstijvity, rhinitis, hay fever, serum sickness,
allergic vasculitis, atopic dermatitis, dermatitis, psoriasis, eczenm,

i di opat | ai pul mronary 10 fibrosis, eosinophilic chlorecystitis, chronic
airway in i50 y i nophi lic, syndr S sinophilic L
gastroenteF%?Fg?Bgdggéﬁ ﬂﬁ%gggr?g,g%é??hopﬂ?ﬂﬁ%En9§ﬁ§PHrari*8Péease;-09

epi sodi ¢ angi oédena 2wi2tth (eesiiHophil.i4a, (bnf apmatery . 4shewel 2disease, 1y, ,

ul cegative,cekitis, allergic granu tosig, 15 carci nonatosis,
eosi%ophil?égaréﬁﬁlgﬁa/ f%h1 i T’hkgggygog?sfm'hyﬁEPtéh§#bnﬁ#has%ﬁcepl*
?eg{anulatﬂ@nﬁ,tﬁn@m;)caﬁdﬂag(hypdxna,|6ﬁ§gepﬂﬂ11m§ph@ng@,(ﬂépgg$hsn_b%nal
ailure, neyrolpgic i sorder, nt i sorder, cognitive disorder,
nyocardiaI?Hfs%ﬁghig?'%go%%hogﬁhs ch?fBﬁ?’ar?h??tV%z:%Uvoﬁnﬁ@némdi§éése,
20 Crohn' sMdi d8ase, 462ave'(E i sease, diabetes, mnmultiplesclerosis, anaem a,

psoriasis, fertility disorders, |lupus erthyematosus, reperfusion injury,
brain arteriole dianeter, the release of allergic nediators, scleroderm

strobe, gl babotibanenie, (TESILTEY BEINRNS SYSLE disqrder coardi gvagcylar
di sorder, 25 renal disorder, inflanmtory disorder, gastrointestinal’

.disorder, &ye-8PséFdert! alderdi cd diFbr der§Ezles i rédt or \ . 0di Sor,der) ,0r . 00

‘i munol ogi caly digsordersy D spases,assogi at gd;wi th adenosi ne, Al , A2b and

A3 receptors e Al 0-%651 G, 21ﬂ-, @!94 (s,
1H), ©.84 - 6.92 (m, 1H), 7.05 (t, 1H, J = B.2Hz), 7.30 - 7.45

(m, 3H), 8.24 (d, 2H, J = 9.8Hz). MS (ES): 44%.0 (M +1).
15

20

25




30 are disclosed in WO 29/06053 and WO 09822465, 09705138, WO 09511681, .
WO 09733879, JP-092910 PCT/ US98/ 16053 and U. S. tent No. 5,516,894 cUid
the entixw @antgnt of which are fully 237 WD 02/ 057267 233/ud0¢0s00r at e
herein by reference. IN PCT/U SO 1 /245280 This invention also provides a
wat er - sol ubl e prodrug of any of the conpounds 1V, V, VI, VII, or VIII;
wherein said water- soluble prodrug that is nmetabolized in vivo to an
active drug which selectively inhibit A3 adenosine receptor. In one

embodi ment of t hREpFodr ughreSRPH PR otlr F§edteat Sisderzéde Camppuodsy est er ase
catal yzed hydrolysis. 10 This invention al so provides a pharnaceuti cal
conposition conprising the prodrug and a pharnaceutically acceptable
carrier. 15 Fhi Fﬁ%eﬁgiBﬁmﬁgs%oﬁ?o%?ﬁ%%t%W?W%WﬂﬁiQQﬁeWrﬂﬁ%ﬁ%iiﬁFﬁwﬁﬁs-

activity pbmpdurAB [adEN0ST NEFGEERELT 1N a CREL 71 WIKICIEGONPI2S8S RCOH=ACt i ng

said cell{with anyi of the conpounds IV, V, M, VIl, or VIli. 20{I'n one
enbedi menp5ghthe-ethod;—the—conpound—s—am—antagoni-st—ret—sa-e-As—
adenosi nej recept or|. MNy/anot her enbodi ment of the pharmaceuti cal
conpositipn, said | pharnmaceutical conpositijon is an ophthal mc férnulation.
25 I n anof her enbadi ,of the pharmaceutijcal composition, said
o]
o+ CHy
=
N | N,
, N

HLC o]
CH,
700 \Wﬁﬁ

10




phar maceut i cal conposit!.p is an periocular, retrobal bar or i nfr Aol 4005
i njection fornul ation. I n anot her enbodi nent of e pharnaceuti cal

conposi t WENY2/45326d  phar naceuti cal conposition is a systenPET/PEHMIti on. WO
02/ 057267 - 1 JUN 2005 PCT/U SO /45280 239 This invention also provides a

method for treating .. gastrointestinal disorder in an subject, conprising
adm nistering to the an effective anount of any of the conpounds IV, V,
VI, VII, ¢rVvIT1T~— b I'm one enpodi memt—ofthg method,—sard—drsorder<+s

di arrhea. |I.n anot her enbodi ne
I n anot heft *¥tbodi nent of th
adenosi nejreceptors. This i
respiratofy disorder
subj ect am effecti
VIIB. In ¢ne enbod
obstructiye pul non
respiratofy disord
human. 1 n anot her
ant agoni st of A3 a
for treating damag
to %aid subj ect a
1 ,

of fhe methed, thel subject is a Human.| 10
d, @ confpound js an jantagonijst of| A3
t her |provides a nethod forj treating
conprising admpistering to 194 t he
ynpounds IV, M, VI, M1, or
di sorder is asthma, |[chronjc
initis, pr an RO upper .
of the| nethod, the su@ject is a
said conpound is an P5
nventipn al soj provi des a net hod
whi chj conprigses adm pi stefing
of thel compounds IV, }, Vi

1701 HsC, *

e
15

20 S




30 VI1, or VIIl. In onegenbodi mrent of the nethod, | d damage conpri se
retinal 0 0 m% W0 02/ 267 PCT/ LS01/ 45280 240 o'opti o nerve- heat 2005
damage. W @Reider enbodi ment of the nethod, said danage picI/EnUtERSOr
chronic. 5 I n another enbodi nent of iihe net hod said damage is the result
of glaucoma, edemm, ischemi a, hypoxia or trauma. In another enbodi nent of
the nmethod, the subject is a human. 10 In another enbodi nent of the nethod,
t he conpoypd—is—anr—artagontst—oef—A3—adenosinereceptors.—This fnvent|on

al so prov ta phdr ma®éuti cal composition {15 conprising|la therapéutically
effectivel anount qgf any d he compounds 1V, V, VI, VIIl, or VIII]and
pharmaceutical ly lacceptable carrier. In one enbodi ment of the
phar maceut i cal cornposit said 20 therapeutically effeéective agount |is
effectivel{to treat] a respiratory disorder pr a gastroin{estinal {disofder.
I n &not hefr enbodi ment of e pharmaceuti cal| conposgition, {said
gastrointestinal disorder ifs diarrhea. 25 Ip another embgdi ment ¢f the
"phar maceut i cal conposition, | d respl ratory disorder i$ asthmaj allergic
rhinitis,|or chrorlic obstructl ve p Tr’mnary di seagse. 30 In anot her

enbodi nent of the |phar maceyt osition, said
CH 4
10
15
1312 - *
HN
):o
20 HN
NH CcH,
N
25 D
=, N
20




phar maceuti cal
-1JUN20005 PCT/ USQL/ 45
conposi tion,

irrigatin
phar maceu
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application, including those referenced in the ba round 30 section, are
her eby incorporated bygleference. It should be u&r stood that TtAg ragdel s
used throughout .t he ex | es are accepted nodels and t ] 5
demonst P 8%5'1’?%)?7 efficacy in these PET/USOL/ 45280 WO 0%&%‘2/7422822 nodel s
is predictive of efficacy in humans. "A skilled artisan will know that

nmet abol i sm of _the conpounds _disclosed herein in a _subject produces certain
bi ol ogi cal | ¥7CB actijve w@l\a%ki tes which can [serve as crucps. This} *

r

i nvention |1 be better understood fromthe |[Experifrental | Detail s|which
foll ow. However, ond s::illsed in the art will| readily appfeciate }hat fhe
specific-nmethods and results 10 discussed are nerely illustrative pf the
invention as described nore flully in the clainms which fol|ow thergafter.
. ExanplLe 24:| Adenosi ne A3 Ant agoni.st Experinmentals Conpound 1700 (fable|l17
bel owy: M (ES): 366.1 (M+1). 1b Conpgplnd 1710 (Table 17 below): M (ES, :
381.1 (M +l). Conpound 1316 (T, elow:| M5 (EF): 3532 (M +1].
- Conmpound 17P3 (Tabl g 17 bel ow): NBI(ES}\: Z.1 (M+1). 20 Conpound}1719
(Table 17 bel ow) :'-{H NMR (2064 N O (11.75 {(m 2H), 3.11 {m 2H),
3.35 (s, 3H, 3.59 (jm 5.72"(m #H1H) , 5,96 (m 1H) ,|6.55 (s} 1H) |,
7.15 (s, 1H , 7.49 8.32 (m 2H). 25 Conpound 1704 (Tabl e]l7
bel om M5 (ES): 367. ‘ Conmpound 1706 Y Tabl e|17 bel pw): -H NWR
(200 , COC13) d 1.22 (m 2H) , 1.60-2.40 (m 4H)}{, 4.53|(m 1H)] 4. 94
(m 1H , 570 (d, AH, J =8.2 Hz), 6.35 (d,{1H, J;= 2.8 Hz), 6.97 (d, |1H,
J ‘

15 ‘ *

h703 . b




30 :.2.0 Hz), 7.50 (m 3H), 8.40 (m 2H), 10.83 (brs, 1H) Conpound 1707
(Tabl € 17 below): MS(E 347.0 (M +1). JUN 21365 npound 1708 (T Ejéf 12

bel o 399.0 (M +1). Corrpound 1709 (Tabl®17 b

385. 9 (MQ|0§/0“7)66700rrpound 1710 (Table_17 bel ow): NS (ES) Eéiw%}‘”{\;l@
Compound 1711 (Table 17 below): 2H (200MHz, CD20D) d 3.95 (d, 2H J =
5.8Hz), 4.23 - 4.31 (m 2H), 4.53 (t, 2H J = 8.8Hz), 6.30 (d, 1H_J =
3.0Hz), 6.987¢d, 1H,{ Jn= 3.0Hz), 7.45 10 - 7.48 (m (3H), 7./.83 - 8.42* (m
2H), 9.70 (brs, 1H). (ES): 281.1 (M +l). Conpound 1712 |(Table 17
bel ow): 1HNWVR (200MHz,™€D3COD) d 3.02 (m 2H), 3.92 (m 2H), 5.09{(2, 2H),
6.53 (s, 1H), 6)0-7.04{% 15 s, 1H), 6.92 (m 2H), {7.02 (m 1H), 7%.21 (|dd,
1H, J = 8.2Hz), 7.4D 8H), 7.50-7.80 (br s, 1H) |, 8.33i{(m 2H) §{. M
(ES) _445.1] (M++1). [Conpound 1713 (Table 17 be¢low): | H-NVR|(200MHz,| CDC13)
d 20°1.65-1.80 (m [fH), 1.88-2.00 (m 1H), 2;10 - 2.40 (m| 1H), 2.}70-3.|05
(m 3H), 3.p9-3.14 (m 2H), 3.38 (mMH | 3.45| (d, 1H, J = 14Hz),
3.53-3.60 (m 2H), 3| 84-3. 3.97 (d, 1H, J = 14Hz) , 5.835 (t,

NNR (200MHz, CD3QD) 65 (m 1H), 2.18 (m 1H)| 2.49|(br d, 2H J
6.2Hz), 2.68 (m _1H. 3738 (m 1H), 3.69 (s . 13H . 3. 72 (m!t 1H . 3193 (n
1H), 4.10 (m 1f), b.06 (#. 2H), 6.58 (s, 1H], 6.92 (m 2H), 7.02] *

1H, J = 5.8Hz) , 6.1 (s, 6.55-6.59 (m |j2H), 6.64-6.7%1 (m 1H),

7.11-7.19 (m 2H), 7| 43- 7 y 3H), 8.38-8.42 (m 2H);, M5 (EY): 484.0

(M +1). Conpound 1714 (Tabl ell W) M5 (E$): 471.0 (M #H1) Conpdund 1j715

(Tabl.e 17 below): Mg (F 0 (M +1). 30 Conpound 1716 (|{Table 17 bel oWw):
)

1705 ©

O .

w Q.

NH cH,

=

N
[ ——
=, "




35 (m 1H), 7.23 (dd, 1H J = 8.1Hz), 7.39 (m 3H) 32 (m 2H). 243 WO
02/ 057267 M5 (ES): 477 (M +1). 244 1 PCT/L' 801‘5280 ConpéurdJ iR 175

Tabl e 17 bel 200MHz, CD,0D) d _. 69 1 1
T (WO 4 4Hz) 20 (m 1, S %3 3.53 (m (TH) ) C§§LS%§”(2% ,H)4 02
(m =M, 414 (dd, 1K' = 10,6, T'0m), 514 (2, 20, 669(5 lH) 6. 96

(m 2H), 706 (m _1H). 7.25 (dd, 1H J : B.OHz) . 7.39 (m 3H). 8.35 (m
2H). M5 (BS): 462.2 ). 10 Conpound 1718 (Tablp 17 bel ow): 'H NWVR
(200MHz, @%75@) d 1.40 2.00 (m 5H), -3.57 (d, 2H, 7.6Hz), 3.80Q - 4.00
(m 1H), 4. .2 4.50 (m 2H), 16.36 -|{6.50 (m 2H), 6.54 (s,
1H), 6.84 -| 6.92 (m 1H), (t, 1141, J =18.2Hz){ 7.30 } 7.45 {m 3H),
8.24 (d, 2H, J = 9.8Hz). :NH4490(M+1). 15 PO 25 30 1 J UN, ?2 G 05
L~ _WD 02/ 057267 245 PCT/ USA | 45280 TABLE 17. Adeposine A Recepjf or
Sel ecti ve Qonpounds |5

10
*
n707 / \ o
15
HN\|\
o
20 i | N

25




10 * at least 10 tines are sel ective than other three subtypes. 4

[ ‘;f B "'\5’;1‘\.;‘:-
ConmpoundSt ruct urei - Ali -\g@#ai - A2bi - A3 202 NM NH CHI N CH\NN Jkl’—ifj €™ o
700CH, <y pafes7H CH N CVB\ \N N PCT/US01/45280
252

0708

W I \
X, ;
10
15 . 2 -
17089
NH
CHy
W/ \
20 |
N\, y




H 5 10 15 20 WD 02/057267 246 1 JUr~ 2tf JUN | /U SO01 /45280 H \

10

15

20

J
Hof NCH3 CH NN H‘lH,CH,CNOHNNS CH3 \NH *’-?juggg
WO 02/057267 PCT/USO1/45280
253
NP ]
710 @\)\
N
N/ I \
\ N
M
HO *
h711
N
N ] \
X, .
N NH
N'/ Cl
| N\
N




H5 10 15 20 25 30 WO
O HNNH CH N/ I \

/057267 247 0 (r) 1 JUN
\N N/cH 312HN o HN

2%5 PCT/ USol /4§2?

0 311H,

HIE ama
VUE 2005

WO 02/057267 PCT/USO1/45280
254
CH *
1713 N
HM/\/ <0
HN
; [ Y )
X N
H O
10
HO +*
1714 "
15
N/ l \
\N 'i: D_Q
[ +]
20
CHy *
/
715 }""“
25 "
NH
NF I AN o
X, " - < ;
30




/45280 310NH O-NH NH /1 \ CH3 NN
WO 02/057267 PCT/USH1/45280

25

NH CH3 CH \ry N | 10 15 20 25 30 0 WO 02/ Q@E267 248 PCT/1) $01, .
y ® ® Y% s

th

(716 \

b
N \ ¢l
S a®
10
Ny -
n71i7
8]
15 )
N/ l \ [al]
20

Om
25 h718 (j/\
“q
30

=]




H U316H2ZN ONH NH CH N CH \NN 1 JUN 2005 5 10 15 20 WO

02/ 057267 249 PCT/ USOZI"SZSO 702 HN NH GH,

= 1 JUN 2005

WO 02/657267 PCT/USO1/45280
256
*
HoC
“SNH
o | I
o NH
3
NE: Y
N/ \
10 - |
A
N N
ci
15
20

25




Ni |\ CH8 NH 703HO 5 10 15 20 0 WD 02/ 0572674250 9 1 JUN '2?3;‘1%2\:'%,.
LUUD

PCT/ USCL/ 45280 704CHI .I C-NH NX CH N/ | \ CH@N N NVF 1705c
WO 02/087267 PCT/US01/45280

257

This invention provides a compoundé having the structure:

10
1505

Thisz invention also provides a compound having the structure:

20
1506
This invention further provides a compound having the
25 structure: '
(5) NH,
N
O
NTTN
H
1507



cCCNH CH N/ I V. CHH \NN H o5 10 15 20 25 S WD 02/057267 251 0 " |
JUN 2 005 PCT/U SO1 /4‘0 706HONH N | N N . = 1 JUN 2005

WO 02/057267 PCT/US01/45280
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This invention alsc provides a compound having the structure:

HO_(s)
(S} NH,

“)ﬁ:x
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©/LN

10

1508

th
ZF

IZ 20

This invention further provides a compound having the

15 structure:
OQ«NHZ
N
O 0
N™ ™
LS OH
N
20 NT
1508
25 This invention alsc provides a compound having the structure: .
(S} NH,
N
: CONH
0 2
e
|
30 NZ N
- H
1510
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This invention also provides a ccmpound having the structure:

This invention

structure:

1511
further provides a compound having the
(S) NH,

N

IZ_ 20

1512

This invention alsc provides a compound having the structure:

"This invention

structure:

S
N (}NHz

1513

further provides a compound having the
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260
OH
/ﬁ
HN
5 J
N I \\ N
H
10 1514

This invention  further provides & compound having the

structure:

OH
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20 x> N 0
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H
1515
This invention alsoc provides a compound having the structure:
25
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HN OH
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This invention further provides & compound having the
structure:
15 s
N NH,
N== O O J
5N / \ O\)LO
N N
20 H
1518
This inventicn alsc provides a compound having the structure:
25
5
N ~ NH;
N=\ O 9
. / \ O\)\OH
30 NT™N T |
H
1319

This invention

structure:

1. -
i

further provides a compound having the
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In a further embodiment the invention provides a method for
treating a disease associated with A: adenosine receptor in a
subject, comprising administering to the subject a
therapeutically effective amount of compounds 1505, 1506, 1507,
1508, 15098, 1510, 1511, 1512, 1513, 1514, 1516, 1517, 1518,
1519, or 1520.

In a further embcdiment the invention provides the above

method, wherein the subject is a mammal.

In a £further embodiment the invention provides the above

method, wherein the mammal is a human.

In a further embodiment the invention provides the above

method, wherein said A adenosine receptor is associated with
cognitive disease, renal failure, cardiac arrhythmias,
respiratory epithelia, transmitter release, sedatiormn,
vasoconstriction, bradycardia, negative cardiac inotropy and
droﬁotropy, branchoconstriction, neutropil'chemotaxis, reflux

concditiocon, oxr ulcerative condition.
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In a further embodiment the invention provides a water-soluble
prodrug of compound 1505, 1506, 1507, 1508, 150¢%, 1310,
1512, 1513, 1514, 1516, 13517, 1518, 1518, or 1520, wherein the
water-scluble prodrug is metabolized in vive Co produce an

active drug which selectively inhibits A: adenosine receptor.

In a further embodiment the invention provides, wherein said
prodrug 1is metabolized in wvivo by esterase catalyzed

hydrolysis.

in a further embodiment the invention provides a pharmaceutical
composition comprising the above prodrug and a pharmaceutically

acceptable carrier.

In a further embodiment the invention provides a method for
inhibiting the activity of an A1 adenosine receptor in a cell,
which comprises contacting the cell with compounds 1505, 1506,
1507, 1508, 1509, 1510, 1511, 1512, 1513, 1514, 1516, 1517,
1518, 1519, or 1520.

In a further embodiment the invention provides the above method

for inhibiting the activity of an A1l adencsine receptor in a

cell, wherein the compound is an antagonist cf the A: adenosine

receptor.

In a further embodiment the invention provides the above method
for inhibiting the activity of an A1 adenosine receptor in a

cell, wherein the cell is human cell.

In a further embodiment the invention provides the above method
for inhibiting the activity of an A1 adenocsine receptor in a

human cell, wherein the compound is an antagonist of A

adenosine receptors.



PCT/ USQL 45280 HBC 171NH ONH NH H N- HNN_H & O 253 JUplyih, 0
02/ 057267 PCT/ USQO / 4528@¢m 257 This invention provi ' a conpound havi'ng“fhe

structurgiq pyhdR) NH2 10 - PCT/US01/45280
264

In a further embodiment the invention provides a method for
treating a disease associated with A: azdenosine receptor in a
subject, wherein said disease is asthma, chronic obstructive

pulmonary disease, allergic rhinitis, or an upper respiratoery
5 discorder.

In & further embodiment the invention provides a method for
treating a disease associated with A: adenosine receptor in a
subject, wherein said disease is asthma, chronic obstructive

10 pulmonary disease, allergic rhinitis, or an upper respiratory
disorder and wherein the subject is a human.

In a further embodiment the invention provides a method for

treating the above disease, wherein said compound is an

15 antagonist of A1 adenosine receptors.

In a further embodiment the invention provides a combination
therapy for asthma, comprising the compound 1505, 1506, 1507,
1508, 1508, 1510, 1511, 1512, 1513, 1514, 1%16, 1517, 1518,

20 1519, or 1520, and a steroid, f2 agonist, glucocorticoid,

lucotriene antagonist, or anticeclinergic agonist.

In a further embodiment the invention provides a pharmaceutical

compoesition comprising a therapeutically effective amount of
25 the compound 1505, 1506, 1507, 1508, 1509, 1510, 1511, 1512,

1513, 1514, 1516, 1517, 1518, 1519, or 1520, and a

pharmaceutically acceptable carrier.

In a further embodiment the invention provides a method for
30 treating a respiratory disorder with the compound 1505, 1506,
1567, 1508, 1509, 1510, 1511, 1512, 1513, 1514, 1516, 1517,
1518, 1515, or 1520, wherein said respiratory disorder is

asthma, allergic rhinitis, or chronic obstructive pulmonary
disease.




1505 This invention also provides a conpound having the structure: 15 20
(S) NH2 1506 This i nvegla on further provides a cog.’und havi ng t-hg 25K 2005
structure; g; (S) , ™2 1507 WO 02/ 057267 ZI JUN2305 GGk S01

/ 45280 2%8 2$ﬁn i nvention al so proyjigdes a compound haV|ng the structure:
HO (S) 1508 This invention further prOV|des a conmpound having the 15

structure: 20 1509 @25 This invention also provides a conpound havi ng the
structure: (951 szwvg@%lgnoodlmﬂnt the inventl>n proviaes “he apove

pharmaceutical composirtion(s), wherein said pharmaceutical
composition is an periocular, retropulbar or Intraccular
injection formulation.

5
In a further embodiment the inventicon provices the above
pharmaceutical composition(s), wherein said pharmaceutical
composition is a systemic formulation.

10 In a further embodiment the invention provides the above
pharmaceutical compesition(s), wherein said pharmaceutical
composition is a surgical irrigating solution.

In a further embodiment the invention provides a packaged

15 pharmaceutical compositicn for treating a disease associated

with Al adencsine receptor in a subject, comprising:

{z) a containexr holding a therapeutically effective

amount of the compounds 1505, 1506, 1507, 1508,

20 1509, 1510, 1511, 1512, 1513, 1514, 1516, 1517,
1518, 1518, or 1520; and

(b) instructions for using sald compound for treating

said disease in a subject.

25
In a further embodiment the inventicn provides a
pharmaceutically acceptable salt cf the compound 1505, 1506,
1507, 1508, 1509, 1510, 1511, 1512, 1513, 1514, 1516, 1517,
1518, 1519, or 15%20.

30

In a further embodiment the invention provides the above
pharmaceutically acceptable salt, wherein the pharmaceutically
acceptable salt of the compound 1509, 1511, 1515, 1518, or 15i9

contains a cation selected from the group consisting of sodium,




35 0 JUN WO 02/ 057267 259 PCT/ U SO1 /45280 This invention also provides a
conpound having the strgure: 5 1511 10 This i nvegl on furt her= pr oUitdé&l5a

compoun ' he stM™Icture: 15 (S) NH2 1512 2 hi s 4 044 eR al so
providegwg%%%ﬁggtnd having the strucfure: 25 1513 This Fﬁgﬁﬁipén further

provi des a.conmpound having the structure: 30 35 i JUN 2W5 WD 02/ 057267
PCT/ USO114S280 260 OH 5 10 1514 This invention further provides a conpound
havi ng the sfRruEtyFeand ammonium.

In yet a further embodiment the invention provides a method for
treating a disease associated with A: adencsine receptor in a
5 subject, wherein the A: adenosine receptor is associated with

congestive heart failurs,

Exemplification

Example 21: Synthesis of 1-[6-{4-Hydroxy-4-phenyl-piperidin-1-
10 yi-methyl)-Z2-phenyl-T7H-pyrrolo{2,3-d]lpyrimidin-4-yl]-

pyrrolidine-Z2-carboxylic acid amide {(1505).

Compound 1505 was synthesized in a manner similar to that of
Example 17 using synthesis scheme IX with L-prolineamide and 4-

15 phenyl-piperidin-4-0l to obtain:

N~
20 L0
SN
| = N” N
H
25 #
1505
30 ‘H~NMR (d,-DMS0) d 1.53 (s, 1H), 1.60 (s, 1HY, 1.84-2.30 (m,

6H), 2.66 (m, 2H), 3.60 (s, 2H), 3.88 {(m, 1H), 4.02 (m, 1H),
4.66 (d, 1H, J = 6.8Hz), 4.73 (s, 1H), 6.44 (s, 1H), 6.94 (s,
1H), 7.12 ~ 7.50 (m, 10K}, 8.35 (m, 2H), 11.6 (brs, 1H); MS
(ES): 305.1 (M'+1); mp = 234-235°C.




15 20 1515 This invention also provides a conpound having the structure: 25

OH 30 35 1516 WD 02/ 0547 261 OH 5 10 1 JUN p PCT/ DS01/ 452807 1.8 2005

This invention further "provi des a conpound havi ng e ShEYSEKL Ragld 20

1518 Thﬂ@OWHWEWPfon al so provides a.conpound having the s??ﬁ&tufe: 25 30 OH

1519 This invention further provides a conpound having the structure: 35
Example 22: Synthesis of [N-{2-Phenyl-TH-pyrrclc

[2,3-d]pyrimidin-4-yl} (L)-prolinamide (1500
p

Compound 1506 was synthesized using synthesis scheme VII with

wn

L-prolineamide to cbtain:

[TTNE;(NHz
10 N
O
o
15 1506

-HK-NMR (DMSO-d;) d 2.05 {(m, 4H), 3.8 m, 1H}, 4.05% (m, 1H},
4.70 (d, 1H, J=8.0Hz), 6.58 (brs, 1lH), €.95 (brs, 1H), 7.15 (d,

20 1H, J=3.4Hz), 7.40 (m, 3H), 7.50 (brs, 1H), B.40 (m, 2H), 11.6
{brs, 1H): MS (ES): 308.3 (M +1). mp= 236-238°C.

IZ 20

Example 23: Synthesis of [N-{2-phenyl-6-methoxymethyl-7H-

_ pyrrolo[2,3-d]pyrimidih-4-yl)—(L)-prolinamide {1507)

25 '
Compound 1507 was synthesized using pracursor compound 23 of

synthesis scheme IX to obtain:

| E
[:;TJ\ An HOCH&DCM,Cng@gg[::]/J\N/ N

):O rt. th



WO 02/057267 5 10 262 1520 | JUN 2005 PCT/US01/45280 In a further
enbodi ment the inventi o,rovi des a method for tr‘i ng a di seasd JUN
associ at gy \M,§.¢¥ adenoSine receptor in a subject,” conpgigiad/s280
adm ni stering to the subject a 15 thegapeutically effective anount of
conpounds 1505, 1506, 1507, 1508, 1509, 1510, 1511, 1512, 1513, 1514,
1516, 1517, 5’15,1_518‘{_d{21239,ﬁo?r1523’R In.a further enbodinment the invention
provi des t he”abbve et Aod; wHBFEin the“sBBPedtci st acAHAEPLS | Aeahancl
further enbodéomDi &he DOMen:GfL Provd des dhey QQQWAJ&&\"E?Q,mmng!.”aEh@e
manmmal is a human. 25 In a further enbodi nent the invention provides the-
above net hoﬂ?r\/\ﬂ%rerf‘ﬁes%l‘?ﬁl%lsamq% veddptiae ti-orassecikat pddwiwtihh DTN
cogni tive di seasemLt enshe fail W cardhaccatrhythn as,, £§§Q%%ayggydu is
epithelia, transmtter release, sedation, ‘vasoconstriction, bra yGarﬁié,
negative carBf@aesfRotPEBpy" difd! 36 Cardnot hepye s bl uee rocortst e Gtsi ohenneuthepi
chenot axi s, gefhux:zgondidd . wgerativ ndi.tion. 35 _ MO 02/037

263 1 JUN 2005 PCT o0 C{/etE!S(Z)rgaoHc%_ Waerative gondition. 35, W0 02( _%&gZSGCZ,

filtered and concentrated to give 3.71g (4, 99% o

200

Hh
Hh

white
solid. *H-NMR (CDCl.) d 1.75 (s, 9E), 3.51 (s, 3H), 4.83 (s,
ZH), 6.70 (s, 1H), 7.47 {m, 3H), 8.32 (m, 2H).

10

: N
I 0]
©)\N N L-Prolineamide, DMSO N’%EMO*
- |
15 o)kO 120°C, 4h ©/L >N

' Aryl chloride 4 (2.448g, 6.55mmol), DMSC (15mL), L-prclineamide
20 {4.0g, 35.0mmol) and NaHCO, (2.9qg) are combined and heated to
120°C under nitrogen. After ¢h, the reaction is cooled to room
' temperature and diluted with water (60ml). The resulted slurry

is extracted with DCM (10x). The combined crganic layers are .
washed with saturated NaKCO. solution and brine, dried over
25 MgS0,, filtered and concentrated to give 2.48g brown solid. Pure
product (1.86g, 81%) is obtazined after flash column as white
solid. White crystals are gotten from THF/hexane. M.p. = 213-
215°C. 'H-NMR (CDC1,) d 2.15 (m, 3H), 2.52 (m, 1H}, 3.26 (s,
3H), 3.82 (m, 1H), 4.1C (m, 1H), 4.42 (s, 2H), 5.08 (d, iH,
30 J=B8.2Hz), 5.49 (brs, 1H), 6.48 (s, 1H), 7.08 {(brs, 1H), 7.42
{m, 3H}, 8.38 (m, 2H), S.78 (brs, 1H); MS (ES): 35Z2.2 (M+1).




In a further enbodimentgthe invention provides a vgter-soluble =prio 1r440-0f
conpound 1505, 1506, 1.7, 1508, '-509, 1510, 151 1513, 1514, 151B% 1549,
1518, 1580204724520, wherein the water-sol uble prodrug PET/EetIaHHNI zed in
vivo to produce an 5 active drug whi9ch sel ectively inhibits A adenosine
receptor. In a further enbodi nent the invention provides, wherein said
prodrug s metahold sad k0-vhug, by estgrase, satal yaed Jydrolysl s A9 10 a
further enbodinmEnt the invention provides a-pharnmaceuti'cal = conposition
conpri si ng tdie yabiovied pr-odrdg -and ra lpkanraceukircakhy i caccept abligecansioén. |S
In a further enbodi nent the invention provides a nethod for inhibiting the
activity of an Al adenosine receptor in a cell, which conprises contacting
the cell w tdoreenpolndoels@s, cd5Hb6ned ¥aGh s15@8es1509-n2h20y 7 153l nd 5425~
1513, 1514, 1516, 1517, . 1518, 1519, or 1520. 20 In a further enbodi nment
the inventi & VW doC 11 Ebidife THetEG 1 For inhibiting the activity of an
Al adenosine receptor in a cell, wherein the conpound is an antagoni st of
the A adenosine receptor. 25 In a further enbodi nent the invention

provi des the above nethod for inhibiting the activity of an Al adenosi ne

receptor in a cell, wherein the cel IH®$s;human cell. 30 In a further
enbodi nent the invention provides the a e.nmethod for inhibiting the
acti vi19y of an A adenosine receptor in_a ‘Huia cel |, wherein the conpound
is an antagoni st of Al adenosine recept rs.O :
S
H
1508

*H-NMR (d.-DMSC) d 1.90 (m, 1H), 3.85 (d, 1H, J = 9.2Hz), 4.08

20 (m, 1H), 4.37 (s, 1H), 4.67 {dd, 1K, J = 8.8, 4.0Hz}, 5.30C (s,
© 1H}, €.35 (s, 1H), 7.1i5 {(s, 2H), 7.37 (m, 3H), 7.64 (s, 1H),
8.37 (m, 2H), 11.65 (brs, 1iH); MS (ES): 324.2 (M+1); mp = 268-
271°C.
25 Example 25: Synthesis of 3-[4-{(S})-2-~Carbamoyl-pyrroleodin-1-

yl)-Z2-phenyl-7H-pyrrolo[2,3-dlpyrimidin-6-yl]-propionic acid
{(1599)

Compound 1509 was cbtained using precursor compound 23 of

30 synthesis scheme IX to obtain:

Cl Ci

. Br N O
|)I\S_/ Na;HPO,, NaH.PO, : J\]t\\‘CH
| - N N

N
N j DMSO, 50°C. 3.5h
0
23 0

2 2

35




0 WD 02/057267 264 | JUN 2LJJ PCT/U SO07 /45280 In a further enbad@ngg& éﬂ%
i nvention provides a ne d for treating a diseas ssociated with
adenosi ngof8peREPr i N a subject, wherein said dis€ase i gcgalshimsschronic
obstructive pulnonary disease, allergic rhinitis, or an upper respiratory
5 disorder. In a further enbodi nent the invention provides a nethod for
tteating a disease_associated wth A adenosine receptor in a bj ect,
wher ei n said‘ﬁ?seé§é‘i%Lé%¥%%%j“%%¥bni%‘%ﬁ%TT%%tFVe”iODquﬁﬁﬁarégdiSéage;
allergic rhipibinsplor any Upmpsr rXsqlratenyrodigerder, andowherei Antkhe: 500,
subject is.a hugan. In 3 fuLgher enbodi pent the invention prgvidgs a net hod
for treating tRé%abbve  BTeeasts i ane?Br NIt T IOt 3% HhC $558At 4g8ATst
of Al adenosipe eppepikomsteld 3. fwrthes erbadidents thed pwertibonprovides a
conbi nati on ghgr?py for asthma, conprising the conmpound 1505, 1506, 1507,
1508, P509, 18%6T 1531C §5352°§5437:1515nr§516Y0051707159BS 9 E598C -of e
1520, and a sbRbHOhEdd Q& RGN SlayOkHCQEAN | €0 thugl UEOLLiseRe amagoni-st., or
anticolinergic agonist. In a further enbodi ment the invention provides a
phar maceut i cBF1PEonPdsffi G CodiFi%i ng 1d teRefapdift XM IS SFF @t i ve ErBENE
of 25 the coppound 46064 JH06 Wwh206url308g 3509r; 4940; i APLd 18221513,
1514, 1516, 1517, 1518, 1519, or 1520, and a pharmaceutically acceptable
carrier. In @l¥@rthérderbodi Mt tirl iventd oh pfovides morbehodifioer 3@s

treatimg a rggphEakary, di sprder, wihhe Lhe. coppound (300, P08 ane) to give
an additional 454mg {60%). ‘H-NMR (CDCLl:) ¢ 1.77 (s, S9HY, 7.25

{s, 1H}, 7.48B (m, 3H), 8.52 (m, 2K} 10.39 (s, 1H): m.p.= 156°C

{dec) .
cl |
) Sy Cl :
N™ e NS
L 77 CHO (Pn),P=CHCO.1Bu ;)i1:§>"47—4§3
N - =
N - Ny N N ‘—$
=0 THF. 0°C, ih | =0
T T
20
Aldehyde 7 (600mg, 1.7mmol) was disSolved in dry THFE (20ml) and
cooled to 0°C under argon. To this was added a 0°C solution of
{tert-butoxycarbonylmethylene)~triphenylphosphorane {6%94mg,
1.8mmol) in 10ml of dry THF dropwise through a cannula. After
25 3h the mixture was concentrated and purified by triturating

with ethanol to give 565mg (73%) of a white solid (B). 'HNMR
(CDCl:;) 4 1.58 (s, 9H), 1.79 (s, GSH), &.46 {d, 1H), 6.95 (s,
1H), 7.48 {(m, 3H), 8.09 {(d, 1H), 8.56 'm, 2H).




1507, 1508, 1509, 1510,4al1511, 1512, 1513, 1514, 1 , 1517, 1518, 1 8;
1520, wherein said res atory disorder is asth aIIerglc rhini t

chroni ¢ WOIRAGEST ve pul nronary di sease. WO 02/ 057267 265PCV“§UM”nﬂU PCT/U
S01 /45280 In a further enbodi nent t#E invention provides the above

phar maceuti cal conposition(s), wherein said pharmaceutical conposition is
an periocular, retrobul bar or intraccular injection fornulation. 51n a
further enbodi ment tQﬁ i nvention provides the above _pharnmaceuti cal

conposition(s), wheregrn sald ph&t maceut i cal conp05|$ﬁon is a system c
formulation. 10 In odi nent the |nventhan§pkg+_9es{the above
pharnaceutlca onpbsullo ereln sai d pharnmageutj c conposition is
podi TN N he | tion

| ¢
a surgi cal |n oNutl auffiffher efd
provi dés a pa nac ut|¢ﬁ¢E§@ﬂpos on for t}egtlng a di sease
associated wt %de ine receptor in a subject® cfg2£|5|ng 20 25 (a)

a cont ai ner holdlng at peutically effective anount t he conpaunds
1505, 1506, 1507, 1508, 1509, 1510, 1511, 1512, 1513, "1514, 1516, 1517,

1518, 1519, or 1520; and (b) instructions for_using said conpound for
treating sab > tehe ?#\%9@&%&“€c§ (565mg 1.2mmol)” in 5ml THE was diluted

to 100ml with EtQAc. After adding 600mg of catalyvst (5% wr Pd,

10 50% H.0) and purging with argon, the mixture was hyvdrogenated
under atmospheric pressure. After 8h the mixture was filtered,
concentrated and purified with flash chromatography (10% EtOQAc
in hexane} to isclate 200mg (35%) of 9 as & clear oil that
crystallized upon standing. *HNMR (CDCl ) d 1.42 (s, 9H), 1.75

15 ts, SH), 2.&> (t, 2H), 3.32 (t, 2H), 6.51 (s, 1H} 7.45 {(m, 3H),
8.51 (m, Z2H).

c

o (5) NH,
N™ ST N
20 l J:D_/—‘fo L-prolinamide O o
N N \ o N ~ \
=0 DMSO, 85°C | O
0 N
H

U v
9)4 10
Aryl chloride 9 (200mg, 0.44mmol), DMSO (i0ml) and L-
25 prolinamide (440mg, 4.4mmcl) were combined and heated to 85°C

under argen. After 14 hours the mixture 1is ccoled to rocom
temperature and partitioned between water and ethyl acetate.
The layers were separated and the aquecus laver washed with
EtOAc {3x). The combined organic layers were thoroughly washed

30 with water (3x), brine, dried over MgSGC,, filtered and
concentrated to give 10 &as a yellow film which was purified by
flash chromatography (2.5% MeOH in CH.Cl.). 185mg (97%). MS
(ES}: 435.8 (M +1}.




In a further enbodiment the invention provides a pharmaceutically 1 ; o
acceptabl e salt of the !Tpound 1505, 1506, 1507, 08, 1509, 1510 9@1‘1 v
1512, 1 1516, 1517 1518, 1519, or 1520.730 | f
enbodlng%?ytﬁg%ﬁnventlon provi des thg,above pharnaceutlggﬁp§M%%§§%table
salt, wherein the pharmaceutically acceptable salt of the conpound 1509,
1511, 1515, 1518, or _1519 contains a cation selected fromthe group

consi sting of sodiu SO UM WO 02/ 057267 PCTI USQ /445389 niR66 cal ci um and

amonium In yet a ¢ enbodi nent the invention es 2a met hod for
treating a di sease agsocicted CEh A, adenosine receptor i@ a {ibj ect ,
wherein the Al aden®s X ecEpt i Hels@exanat ed wi t hy stl heart
failure. Exenplificati arrp% 2T Synthesis of I

1- (6- (4- Hydr oxy- 2 phéhyl 4P peTTHIN-1 10 N ﬁ

yl - met hyl ) - 2- phesy!l - 7TH@yrrol o 2, 3-d] pyri m di n- ]-

pyrrolidine-2-carboxylic acid am de (1505). Conpound 15850%as synt hesi zed
in a manner simlar to that of Exanple 17 using synthesis schenme I X with
L- prol i neam de and 4- 15 phenyl -piperidin-4-ol to obtain: OH 20 25 1505 30

éniNNR3$gg ?%BC%Eﬂlﬁ 5§§%g(nvr%#d 994 %% hfxgag§w553gvggé1\gg% byzéggigg]
0.5ml1 concentrated HCl1. After 23 hours the mixture was

- 10 concentrated in vacuo and recrystalized in EtOH/ EtORc to

obtain 1509 as a white solid {(20mg, 61%). MS (ES): 380 (M +1:%.

Example 26: Synthesis of [N-(2-phenyl-f-aminocarbonyl
13 methoxymethyl-7H-pyrrolo[2,3-dlpyrimidin-4-y1l)- (L) Drollnamlde
(1510}

Compound 1510 was obtained using precursor compound 23 of

synthesis scheme IX to obtain:

Cl Cl

e S N o—/
| HOCHACO,CH;, |
o Nons

N Moo DCM.AGOTLA,2n

25 23 34 12)4

Bromide 23 {1.27g, 3mmol) and molecular sieve (5g) are stirred
in anhydrous methyl glycolate (5.8g, 6Ommol) and DCM (40mL} .
30 The soluticn is treated with AgOTf under N, and allowed to stir
for 3h. The solid is removed by filtration and washed with DCM

(2x20mL}. The filtrate is concentrated -‘n vacuo. The residue is




4.66 (d, 1H, J = 6.8Hz), 4.73 (s, 1H , 6.44 (s, 1H) 6 94 (s, I-% 7.12 -
7.50 (m 10H), 8.35 ( H, 11.6 (brs, 1H) ; M 305.1 (I\/T WU Mgoes
234- 235(, 2805 02/ 057267 PCT/ US01 /4528 267

Synt hesi ’oﬁﬁosﬁk@(z_ Phenyl - 7H- pyrrc' 373 [2, 3-d1lpyri m din- 4@‘?[(%1) pr ol i nani de
(1506) Conpound 1506 was synt hesized using synthesis scheme VII with
L-prolineamde to obtain: 10 15 -H NWVR (DMSO-d6) d 2.05 (m 4H), 3.85 m~
1H), 4.05 (rﬁEdﬁ%SOlVA?W(}”(QcmlF?O'B‘B 01D FS6L58°FnFS L 1HPT 6 I5 (hRSSEN) |
7.15 (d, 20 ,kHn JmdtdHz) safu4Qc6m Hce.7s80.{ Pss, an'd) o340 (8y:2H) oLl 6

(brs, 1H) ; M5 (ES): 308.3 (M +1). np= 236- 238" C. n_ple 23: Synt | hesis of
[ N-(2- phenyﬁﬁgﬁhetﬁé%?ﬁé?ﬁyﬁn?FFoqcen“rated te give 1.:5g {28%) ofIf wnite

pyrrol of 2, 3-Qipy i izdi n=g4=yy - ((CL,jclpronl pa-m de; (1%07) 32§0Cg)gpo§md 5Q7 was
- synt hesi zed usi ng precursor corrpound 23 of synthésis schene 1X to obt al n:
Cl 30 HOCH3,2HCGM & CHFBCORAG D .0 447 1im. 23101, 35 5D (02/ 057267

(S} NH
¢l CO,CH; :
_/ N 3

L L-Prolineamide _ N’£§j~’§>uﬂdf3
N DMSO, 120°C, 4h (P
=0 N
o /=0

12)4 1334

CO,CH;

Aryl chloride 12 (177mg, C.41lmmol), DMSO (10mlL}, L-prolinamide
{466mg, 4mmol}) and NaHCC, (500mg) are combined and heated to
120°C under nitrogen. Alter 4h, the reaction is cooled teo room

10 temperature and diluted with water (60ml}. The resulted slurry
is extracted with DCM (5x30mL}. The combined organic layers
are washed with saturated NaHCO. sclution and brine, dried over
MgSC,, filtered and concentrated to c¢ive brown solid. Pure
product {(154mg, 92%) is obtained after flash column as white

15 solid (13). ‘H-NMR (CDCl.) d 2.15 {(m, 34}, 2.52 {(m, 1H), 3.5%
(s, 3H), 4.58 (s, 2H), 5.08 (s, 1H, )}, 5.85 (brs, 1H), 6.48 (s,
1HY, 7.08 (brs, 1H), 7.42 {(m, 3H), 8.40 {m, 2H), 10.58 (brs,
1H}; MS (ES): 410.1 (M'+1).

20




268 - 1 JUN 2005 PCT/USQL/ 45280 Brom de 23 (4.23g, 10mmol) is dissolved in
anhvdr ous net hanol (60 and DCM (120nL) and tre d with AcC-ccizd Uniriges
N at L The idis renoved by filtratitn angd th DCN
(2X201’L)W0'|%@ ?zyl;ltrate is concentratfg in vacuo. The resi gue%lngg?\%

redi ssolved in DCM (80mL). The resulted solution is then washed wth
saturated NaHCO, solution and brine, dried over MySQO, , filtered and

concentrated to giye Qs;74g4.(4, 99% off white solid. ' MR (CDC1,) d 1.75
(s, 9H), .3.51 (s, ~4.83 (s, 2H), 6.70 (s, 1H), 7.47 K& 9, 8.52 tm
2H). 10 15 L-Prolingam DVBOA2£HE, 4h Aryl chloride 4'N2.°348g, CONH,
6. 55mmol ), . DMSO ( 1% - p I neam %3,,.%&(4 O0g, 35. dhd

(2.99) are conbi negd d ted to He%detrogen t he
reaction is ¢oored W rdom tenperatur& 4hd dilute (60mL). The -
resulted slu is ext rMed wi th DCM (10x). The [conbi orngani c | ayers
are washed wth satgr d NaHCO, solution and bri dried over 25 MgSO4,
filtered and concentra%to gi ve 2.48g brown solid. Pure151;9roduct (1. 864,
81% is obtained after flash colum as whlte solid. Wite crystals are
gotten from THE/ hexane. Mp. = 213- 215C. "H- NWR (CDCL1,) d 2.15 (m 3H) ,
2.52 (m 1H) , 3.26 (s, 3H) 3.92 (m 1H), 4.10 (m 1H), 4.42 (s, 2H),

5.08 (d, 1H, 30 J=8.2Hz), 49(brs 1H), 648(5 1H), 7.08 (brs, 1H),
7.42 (m 3HyetBy3geeRET2ME, @7?$g(bps3m@$9  leBi{ES)ylveg2in HAER1)(15mL)

Ammonia s bubbled through the sclution for 0.5h. The reaction

mixture is then stirred for another 3h at rt. After removal of
3 solvent 11lmg of a white solid {1510, 93%) is cbtained. ‘H-NMR

{CDCLl4) d 1.82 (m, 3H}, 2.20 (m, 1H), 2.80 (m, 1H}), 3.10 (m,

14), 3.63 (dd, 2H, J,=13.8Hz, J-=19.4Hz), 3.87 {(m, 1H), 4.07 (m,

iH), 4.97 (m, 1H), 5.96 (m, 2H}, 6.35 (s, 1H), ©.86 (brs, 1H),

7.11 {(brs, 1H), 7.37 (m, 3H), 8.28 (m, 2H), 11.46 (brs, 1H); MS
10 (ES}: 3584.8 (M +1).

Example 27: Synthesis of {[4-{2-Carbamoylpyrrolidin-i-yl)-2-
phenyl-7H-pyrrolo{2, 3-dipyrimidine-6-carboxylic acid] ({(1511)

15
Compound 1511 was synthesized using precursor compound 15 of
synthesls scheme VII tc obtain:
cl Cl
N7
N N\
20 Nfﬁ NaH, then PhSO,CI ‘)Is
= - N N
N7 N g (e

15 0—20°C, 4h 16 @

25




Cl WD 02/057267 269 f PCT/USQO /45280 Exanple 24: Synthesis of M sans
4- Hydr oxy- 1- ( 2- phenyl - ,ayrroi o(2,3 JUR
d] pyri m\gégé é _ry% .] pyrr di ne- 2-carboxylic acid antde (1§Q?}Ug§f}4,,mponpound
1508 was ¢ ed with synthesis scheyre V1I_ S4 hydroxy prolineanmde to
obtain: HO (S) 10S) NH2 15 H- NWVR (dc-DMBO) d 1.90 (m 1H) , 3.85 (d, 1H, J
= 9.2Hz), 4.08 20 (m 1H), 4.37 (s, 1H), 4.67 (dd, 1H J = 8.8, 4.0Hz),
5.30 (s, 1H)TS 6 55 {PeMHon 795 FeCiom) nvgrdye (mTaiNS | OF 64 (807 1Hy:-
8.37 (M 2H)gudde85:6hr Sio o M :CESY, 324. 2dM +1)c,oormc +268r 2710C. - 25
Exanpl e 25: Synthesis of 3-[4-((S)-2- Car banoy! - pyrrol odi n-1 -

yl ) - 2- phenyl 2¥H pyr rEIH 2, 3NAEBYEERY di n - yIERSECopi dni &g o< 1589) U
Conpound 1509, y\@éieew mgglyél 38 PIRUS 0T compound 23 afir 30 SyNthesis s

[l
<

scheme | X to btain: JON 2605 Vo 031057267 |
5 min. AFte* 1? mln, beﬁvenesulfony1 chiloride {1.2Zml, %.<4&0mmel
is added, then the cooling bath is removed. After 4h, the

reaction mixture 1s poured intoc & mixture of ice and sat. NaHCO.
sol., the precipitated sclid is filtered off and triturated
with acetone (3 } and methanol (2 ), viz=lding Z.37g of a be:ige

10 sclid. This solid (16} ceontains approx. 1l0mol-% DMF (based on
that 83% yield) and can be used in the next step; & pure sample
can be obtained by chromatography on silica gel using acetone
as eluent. "H-NMR (CDCl;): d 6.7 (4, J = 4.2Hz, 1H},
7.47-7.68 (m, 6H), 7.76 {(d, J= 4.2Hz, 1H), 8.24-8.32 (m, 2H},

15 8.48-8.56 (m, 2H); IR {solid): n = 3146 cm™, 1585, 1539, 1506,
1450, 1417, 1386, 1370, 1186, 1176, 1154, 1111, 1015, 219, 726,
683, 616, 607; MS (ES): 372/370 (MH'); mp = 226-227 °C.

20 Cli Cl
NI/%@ LDA, then CO, Nlmo -
N/ N - N O
©/L pe THF N L0
O.’—S OSS’

16 . =78°C, 1h, 17
then —» rt
25

Tc a solution of the N-sulfonyl compound 16 (337mg, 0.911mmol)
in dry THF (34ml), cooled by dry ice/acetone, 1is added LDA'THF
(1.0mL, 1.5M solution in cyclohexane, 1.5mmol}. After 45min,
30 carbon dioxide i; bubbled into the solution for 5min, then the
cooling bath is removed. When the solution has reached ambient
temp., the solvents are evapcrated, yielding 398mg of the salt

17, containing 0.5 equiv. of (iPr).NCO.Li, as yellow solid. The




270 PCT/ USO1/ 452811 The test -but(Dx.ycarbonyl protected ar',i brom de 23
4.Cc, 9.5mvol), dry (25m ), NaH, PO (454m, 79mmol ) and Na=3 Jjij4
(1.629, jl.4 wer e nbi ned and heated to 50- C™nder or

appr oxi r%%g?@l@é%h The m xture was,then poured Into wat 2?{@9(%4 o
extracted with three 100m portions of Et OAc. The conbi ned organl c Iayers
wer e thoroughly washed W tn water,  brine, dried over MgSH, fil terqd and
concent rat ek giveSES JAFPBWt sBFET#° WRE EhoTal puls Fised By ePri t GratiFng twit h
et hanol . to pegove: 1o 55¢ 01f4 a(spalle,l)yel-,rl ow-sobid (f17) enThegmpthers bi gquor; was
10 purified by flash chromatogra 10% Et QAc in hexane) to give an
addi ti onal 454ny (BB .~ I-ﬁf\@\/RJ(@%l )eH 1.77 (s, 9H), 7.25 (s, 1H), 7.48
(m 3H), 852 (m 2H) 10.39 (s, 1H); mp.= 156C (dec). 15 20 2c Al dehyde 7

(600nmg, 1.7mmol) was dissolved in dry THE (20m ) and cool W_%QHgnder
G

1-..-"!

bi

argon. 5To this was added a OC sol ution of

(tert-butoxycarbonyl hyI ene)G%F pphenyl phosphorane (694ng nmol ) in
| O of dry THE dro a cannula. After 25 3h theg re Whs
concentrated an Wituratings PlRIPATER hanol to give 5 (73%
ofawmtesolu 'HNI\/R)(CDCl)dlg@S R 9r@s "H), O 6. 46
(d, 1H) , 6.95 07548 (m 3H) 0 58 gy P57 d a
THY.OC, Ih ~I ~/ \ 80°C. S5

10

A solution o¢f the lithium salt 17 (50mg) and L-prclinamide
(122mg, 1.07mmol) in DMSO {1.5mL) is heated under nitrogen to
15 8¢ °C for '15.5h. 4% ag. acetic acld {(10mL} 1s added to the
cooled solution, and the mixture is extracted with EtOAc
{(5°10mL) . The combined organic layers are washed with 4% aqg.
acetic acid {(10mL}, water (10mlL;} and brine (10mL) and are dried
cver MgSO4. Filtration and concentration gives 40mg of 18 as
20 a yellowish solid, which is used without purification in the
next step. ‘H-NMR (CD.0OD): d = 1.95-2.36 (m, 4H), 3.85-3.95 (m,
18y, 3.95-4.17 (m, 1H}, 4.72 (brs, 1H), 7.14 (s, 1H), 7.35-7.45
(m, 3H), 7.45-7.70 {m, 3H)}, 8.33-8.50 (m, 4H).

20°C, 2h

N
0 OH NaQOHM O
N~ ™%
/N e P
N o N )
N




I JUN ?30.5 WO 02/057267 271 H,. Pd-C THE Et OAC PCT/ USOL/ 45280 9 £ 0 29.5\
sol ution of conpound 8 65ma 1.2mmol) in 5ml THE@Rs diluted to 100nf

wth Et r addi 600ng of catalyst (5% w Pd, 10,580tk and
pur gi ng%g%éfgé(’gon, the m xture vvas?%ydr ogenated under a(t: rms(pheri o

pressure. After 8h the mxture was filtered, concentrated and purified
with flash chrogat_ Ql%r aphy (10% Et OAc in hexane) to isolate 200pg£35_% of 9
crystal li zed 8PoH “SCANAF ng? SHRVRIXHE 1 4% 1@ BPeBfnat| (1 hats M. 42 SF§ogH),
1.75 15 (s, :8Had2e865 t(o_t1a2_|§ib1lu%-i%21 (&5 2H:, ;@*rrjel(r:fp'vr:lilﬁi)i(:iz‘_-n%5 {& (%'d}ng,
8.51 (m 2H). 20 L-prolinam de DVMSO, 85C Aryl “chloride 9 (200ng, O0.44nol),
DVBO (I O ) Caf@ mmeZs profierdsingd ((440ny, Afdswoll. viere wons med wendcheat ed
to 85C undek apgan. AfLeL Aé%@m&s Hﬂ%v@astr%g%d',stqg%iegzﬁpe 00yt ract e
~tenperature and partitioned between water and ethyl “acetate. ~ The layers
ver e separ atedharfd-®he aguedns |l ayere wesstizdhad trgELQACLEBRY s Fhe cwrdbigred
e | QYOS NS ANQRUE % dRRAST SN t e MALEL (G )an PId MR LT RY QYO
yields 24mg of a pale yellow solid, which is triturated with
toluene/EtORc/MeOR to yield 15.6mg {(55%) ¢f the acid 1511 as
slightly vellowish solid. *H-NMR (CD:OD): d = 2.05-2.20 (m,
10 4H), 3.95-4.10 (m, lH), 4.15-4.25 (m, 1H), 4.85 (brs, 1H), 7.14
{s, 1H), 7.35-7.42 (m, 3H), 8.38-8.45 (m, 2ZH): IR (solid): n =
3192 cm™, 2964, 2923, 2877, 1682, 1614, 1567, 1531, 1454, 1374,
1352, 1295, 1262, 1190, 974, 754, 700; MS {(ES): 352 (M+1); m.p.

= 220 °C (decomp.i.

15
Example 28: Synthesis of 1-(6-methyl-2-phenvl-7H-pyrrolo(2, 3-
dlpyrimidine—-4-yl}~(S)-pyrrolidine-2 -carboxylic &acid amide
(1512)

20 Compound 1512 was synthesized by the following s\teps:

o (S} NH,
N7 L-Prolineamide N
25 _ — N7
| RS N DMSO, 85°C b
> ©)\N
. 20 7 1512

Aryl chloride 20 (3g, 1C.7 mmol), DMSO (50ml) and (S)-

XZ -~
Iz 20

prolinamide were combined and heated to 85°C under argon. After

stirring overnight ({(1l4hrs), the mixture was cooled to room




concentrated to give 10gas a yellow fil mwhich wasggurified by Ll‘gsj('u’\;}l sne
chr omat ogr aphy (2.5%Ne‘ in CH-.Cl:). 185mg (97% (ES): 435, £445

0 WO 02/ Wo/i26772872 - 1JUN 2005 PCT/ USO1/-45280 0 OH 5 Cl pCRASOUSRSNH2 Ester
10 (30mg, mmol) in 5nl di oxane was Ry8irol yzed by adding 0.5nml concentrated
HC1. After 3 hours the m xture was 10 concentrated in vacuo and _
recrystalized. in Bt QH_ H, 1Q.0btaing3309 as a.white.solid (20ny. 610).
M5 (ES): 380 _(I\%EH ). Exarﬁ)%gm%:e Synt ﬁesi%ggéf E’51[N\-‘(Sé\gphe‘nriﬁ“- 6-am rnocarbonyl
15 net hoxymetigh -SAHggy 206Me[ 29 3 UPpyré MiZdiCAhT. .- Zhyl Fortk) apd of 1gamni de = (£1540)
Conpound 1510 was.Qbi ai usi recuLs onpeund .23 of . synthesis scheme
| X to obtain: 20 %)Cl\%%% |§t},9ecgh ggrt Cﬁgbgo 23 R9583 fl; SYLNG roCRies

over MgSC,, filtered and concentrated to give & Jdark brown

Lh

i —

solid. The solid was recrystallized twice Zrom ZICi¢ tTo vield
1.25g (57%) of a tan solid (1512). ‘HNMR{DM30-d.) & 1.8-2.2 (m,
4H), 2.3 (s, 3H), 3.8 (m, 1K), 4.0 (m, 1H), 4.6 (d, 1H) €.2 (s,
14y, 6.9 (s, 1R}, 7.2 i{m, 3H), 7.3 (s, 1H), ©.4 (m, Z2H), 11.5

(s, 1E); MS (ES): 322 (M +1}

10
Example 28: Synthesis of 1-[6-(Z2-Hydroxy-ethoxymetnyvl)
-Z-phenyl-7H-pyrrole[2,3-dlpyrimidin-4-yl]l-pyrrelidine-2-carb
oxylic acid amide(1513)
15
Compound 1513 was synthesized in a manner similar to that of
Example 17 using synthesis scheme IX with L-prolineamide and
ethane-1,2-diol to obtain:
20
S,
N ()NH2
N=\_ O
25 « /' \ 0.TOH
NN
H
1513

30 MS {ES): 382 (M+1).




ff/ 12 ff/ Brom de 23 . 279, 3mmol) and nol ecul argsi eve (5g) ar gg&rxrgd
i n anhydrous nethyl gl | ate (5.8g, 60mmvl) and .\/I (40mL). 30 The LA
sol uti ogvo s2437eat ed with AgOTf under N. and al |l owed to sed¢wusfigs2®h. The
solid is renoved by filtration and washed with DCM (2x201L). The filtrate
is concentrated _n vacuo. The residue is WO 02/057267 "1 JUN 2005 PCT/ USO1
/45280 273 i | wed i-n, DEM_(80ndl:) ., _The.resulted.solutjon is then wasnec
with water, %g‘g%%r%%t \eé?'Naslél&)f“sséléuﬁ:orql gﬁd‘@r‘?ﬁé??c%i " oveY -~ Myso,
filtered and-gorcent +at edytoogbVe , 5-8356 W(rQ r2 daff- amhi teni 5] 4 &l € 12) e x 2 HNVR
(cbc1,) d 1.7_% (ﬁ, 9H, , 3.80 (s, 3H), 5.0 (s, 5 2H), 6.78 (s, 1H), 7.47
(m 3H, 8.52 (lm 2H,. C JCOZCH3 O L-Prolinean de DMSO, 120C, 4h N tl
(S) NH2 Aryl chloride 12 (177ng, 0.4l muol), DVSO (1 OQmL), L-prolinam de
(466 4mmol ) and NaHCO, (500ng) are conbined and heated to 120C under
nitrﬁen. After 4h, the reaction is cooled to room 10 tenperature and
~diluted withowatoemnd GBI .wahesyesudd etk S| Ui ry misnexttagted-webh (BEM o+
(5x30nL). The conbined organic layers are washed with saturated. _
NaHCO. , sol ut#6APafd bri ne®Sth§ edSgPenesis scheme IX with N-6 eamino

cyclohexanol and imidazole to obtain:

10 OH
N
HN (/ 7/
15 = N
N | ‘\
‘\N N
H

20 1514
M5 {(ES): 388 (M +1;

25 Example 31: Synthesis of 4-(4-Hydroxy-cyclohexylamino)
=Z-phenyl-T7H-pyrrolc[2,3-d)pyrimidine-6-carboxylic acid {1515)
Compound 1515 was synthesized in a manner similar to that of

30 Example 27 using synthesis scheme IX with N-6 amino

cyciohexancl to obtain:




MySO' filtered and concgpntrated to G ve brown soli Pure product @ég%fnfg
9299 is obtained after 3ash colum as white 15 s (13). * H-NVRY 143)
d 2.15 (o o3bdr2672.52 (m 1H), 3.55 (s, 3H), 4.58 (s, 2HpcTAsOBistw, 1H ),
5.85 (brs, 1H), 6.48 (s, 1H), 7.082brs, 1H), 7.42 (m 3H), 8.40 (m 2H),
10.58 (brs, 1H) ; Ms (ES): 410.1 (M +1). 20 WD 02/ 057267 (S) NH2 274
NH3/HOC H3 rt, 4h 1 JUN 2i 5 PCT/U Sol /45280 N (S) NH2 CONH2 0 0O/ NI N
N H 1510 Methyl ester 13 (124ng, O0.3m(P,) is dissolved in HOCH (15nl)
Ammoni a i s bubbl ed through the solution £or 0.Sh. The reaction mxture is
then stirred for another 3h at rt. Afte enmoval of 5 solvent 111ng of a
white solid (1510, 93% is obtained. (CDCL,) d 1.82 (m 3H) , 2.20
(m 1H , 2.80 (m 1H) , 3.10 (m 1H), 63 (dd, 2H, J1=13.8Hz, .
J:=19.4Hz), 3.87 (m 1H), 4.07 (m 1H),V4.97 (m 1H), 5.96 (m 2H) , 6.35

(s, 1H), 6.86 (brs, 1H HN
N/.l \ OH
H
10
1515
MS (ES): 353 (M +1}
I35 Example 32: Synthesis of 4-[6-(2-Hydroxy-ethoxymethyl)

-2-phenyl-7H-pyrrolo{2,3-d]lpyrimidin-4-ylamino]-cyclohexanol
(1516) '

Compound 1516 was synthesized in a manner similar to that of
20 Compound 15313 wusing synthesis scheme IX with N-6 amino

cyclohexanol to obtain:

gH
25
HN OH
NZ l \ O‘d/’—
30 .\N g

1516




7.11 (brs, 1H), 7.37 ( 3H), 8.28 (m 2H), 11.46brs, 1H) ; M 101§E%)
394.8 (M +1). Exanple ) Synthesis of [4-(2-Carb ylpyrrolldln i JL* h
phenyl - Y& pyered7o[ 2, 3-d] pyri m di ne- 6-carboxylic acid] (18IYS85BOMpound
1511 was synt hesi zed usi ng precursogsiconpound 15 of synthesis schene VI
to obtain: 20 25 N 4 WD 02/ 057267 275 PCT/ USCOL/ 45280 To a suspension of

sodi um hydr pde (££80mzsaf (& 601 suspension, 19.5mml) in drv DM_ (20m),
cooled by an ice!::ate_ bath, under nitrogen, is added a solutio o

pyrrol opyrimdine 15 (2.00g, 7.52mml) in DNE ('Om) over 55 mn. After 15
m n, benzen Yl achl o2Myl, ed, t he

cool i ng batﬁ§g&£?%ngeed59k?ggfg tﬁe ey chtlo% n¥§f§$%h¥sa%2ﬁ$ed into a

m xt ure of Féep&n@yﬁaﬂﬁ-N&H@EﬁoLQQB ijhelpnecngrfatedbsmjLLle:Jﬁ hee hed
"of f and trltur%Leq th acetone (3 ) and nethanol (2 ), yielding 2.370 of
a beldb 10 S8M74. %hls solid (16) contains approx. 10mol DVF (based on
~that 83%yield) and can be used in the next step; a pure sanple can be
obt ai ned by chronatography on silica gel using acetone as el uent. H NWMR

(Cbd ): d 6.70 d, th , 71.97-7.68 (m 6H), §|(d, J = 4. 2Hz,
1H), 8.24-8.32 (n1 15 8 -8 56 (m 2H); IR (SO|Id) . 3146 cm ,
1585, 1539, 1506 \ 4 1386 137 F186 1176, 1 11, Os5,
919, 726, 68 (ES) . 37 MH) ; :np 3 226- :
DMF [::]/i\N hiao ©
20 °C. 3h O:Sz

A sclution of the lithium salt 17 (0.l3mmeol) in dry DMF (4mlLl)

i1s stirred with methyvl iodide (0.1mL, I.6mmol) at 20 °C under

10 argon for 3h. DMF is evaporated, and aocueous ammonium chloride
solution is added (15ml). The mixture is extracted with EtOAc
(3715mL), the combined organic layers are washed with water

(2°10mL) and brine (10mL) and zre dried over MgS0,. Filtration

and concentraticon gives 2lmg (38%) of the methyl ester 22.

cl 1.H2N-<::>“OH WOH
NN OCH4 :
| DMSO. 80 °C. 5h. HN
=N o then 20 °C, 13.5h
dN 520 - NS P
o= E 2. NaOH. MeOH, 20 min _

22 1517




20 CI LDA, then CO2 THELS -78 C, 1 h, then -* To a sol uumo;n @%
N-sul fonyl conmpound 16 7ng, 0.911nmmol) in dry (34nL cool e

i ce/ acetwmegz/oss6added LDA-THF (1.Onl, 1.5Msolution in G’,CG”I’L(EHREXH&(E
1.5mmol ). After 45mn, 30 carbon di osede is bubbled into the solution for
5mn, then the cooling bath is renoved. Wen the solution has reached
anbient te the ;sol trS A, i el ding, 39 1he salt.

17, contai nlnﬁgsg 5 e?w &e:nof (|n%r.§f}@gcg%&da%yy§| I oﬂv?vg%oltfsd fI)'(%é“TJUNa 2U75 WO
02/ 057267 276 TPCFFBSOLL45280h84RNOLs (fe ,,V\n@hbum*‘lqou“ fncabisen in itie next

s o s Tl P AR el LORETRR AT

stopped, and stirring at 20 °C is COWL¢ﬂLeO for 1:.50. 4% ag.
3 acetic acid {10mL) 1s added to the cooled soluticn, and the
mixture is extracted with EtCAc (3°10mL). The combined organic

layers are washed with 4% ag. acetic acid (10ml), water {10mLl)
2N NaOH (10mL}, water (10ml), and brine (10mlL) and are dried
over MgSCO,. To a solution of the crude material obtained after
10 filtration and concentration (1H NMR indicates about 50%
removal of the benzenesulfonyl group) in THF (2mL) is added a
sclution of NaOH in MeOH (0.5mL of 5v¢ solution, 2.5mmol) at
ambient temperature. After 20min, water and sat. NaHCO:
solution {(5mL each) are added, and the mixture is extracted
15 with EtOAc (4715ml). The combined organic layers are washed
with 2N NaOH ({(10mL), water (10ml}, and brine (10mL) and are
dried over MgS0,. Chromatography of the crude material cbtained
after filtration and concentration on silica gel, eluting with
hexanes/EtOAc 1:1 ® 1:2 yields 8.6mg (41%) of 1517 as a white
20 sclid, mp. 225-227 °C. 'H-NMR (CD,0D): d = 1.38-1.62 (m, 4H),
1.95-2.10 (m, 2H), 2.10-2.25 (m, 2H), 3.55-3.70 (m, 1H), 3.91
(s, 3H), 4.20-4.35 {(m, 1H), 7.32 (s, 1H)}, 7.35-7.47 (m, 3H),
8.35-8.42 {(m, 2H); IR (=o0lid): n = 3352 cm™*, 3064, 2935, 2860,
1701, 1605, 1588, 1574, 1534, 1447, 1386, 1333, 1263, 1206,
25 1164, 1074, 938, 756, 705; MS (ES): 367 (MH).




18 O=S A solution of thglithiumsalt 17 (50ng) an&- prol i nam de 1(X22myns
1.07mmol) in DMSO (1.5 i s heated under nitrogen 15 80 Cfor -15.5h.""
4% aq. asad oxosami’d (10nl) is added to the cool ed sol uti BCT/E$A/HEI8E mi xture
is extracted with EtOAc (5 1OrL). Tk conbined organic |ayers are washed
with 4% aq. acetic acid (10nm), water (10nmL) and brine (1 On) and are ]
dried over MaS@dieFihtratiep-ar encentsation. gives 40ny, of. 18 as, 20 a
yel | owi sh soIi%?#whi ch igg’hggdggmgtﬁouggp&%ihgc}gﬂ‘g%%‘i%ytggél*%*e'xrsﬁfefn.

"H- NVR (CD, OBy -pn@nxli/85p2:36100%, 9H) | pBr 86: 3: 95¢ { Mime diyy B- DB 4i 47 26m:
1H), 4.72 (b .14 H, 7.35-7.45 (m 3H), 7.95-7.70 (m 3H),
8. 33-8. 50 (m‘q‘%ﬁ’.@ sslst e o (i3 L-prolinanide ON O N NaOH MeCH
20 C, 2h 0 0 WO 02/057267 JUN 2005 A solution of sodium hydroxide in

met hangl 5ml,. 7

Compound 1518 was synthesized in a manner similar to example 2¢€

using precursor compound 12 to obtain:

10
N J NH,
N== o L
YL~
N
15 i
1518
M5 (ES): 410 (M™+1)
Example 35: Synthesis of [4-(2-Carbamoyl-pyrrolidin-1-yl)
20 —2-phenyl-7H—pyrrolo[2,3-d]pyrimidin—6—ylmethoxy]—acetic acid

{1519)

25




is added to a solution of the pyrrol opyrimdine 18 Ong, 0.081mmol) in
met hanol (2nmL). After 2i@the pHis adjusted to S,évst of the- rfetignain gl S
evapor at g¢y (4{¥8,49 xture Ts extracted 5 with EtCAc (5 | Orpcrpudhasgembi ne
organic Iayers are washed wth bring,and dried over McSO4. Filtrr:tion and
concentration vyields 24nc of a pale yellow solid, which is triturated with
t ol uene/ Et OAc/ MeOH to_yield 15. 6 (559 of the acid 1511 as slightly
yel | owi sh sobPBPOLAS &élecﬁﬁscfyn 85512965*? 20MER 2105 4My L23. 95- 4OTDOLAP
S, 4154 2510mndH 8 (D0%) Mhaed ibud S s 9% 420, ED

8.38-8.45 (in, 2H); IR (solid): n = 3192 tm', 2964 2
1614, 1567, l539btﬁ454 1374, 1352, 1295, 1262, 1190, 974, 754, 700; MsS
(ES): 352 (M+1); mp. = 220 C (deconp.). 15 Exanpl e 28: Synthesis of

1- (6- net hyl - 2- phenyl - 7H-pyrrol o[ 2, 3- d] pyr+yi di ne-4-yl)-(S)-pyrrolidine-2
-carboX®ylic acid am de (1512) 20 Conpourd 1512 was synt hesized by the

foll ow ng steps: 277 PCT/US01/ 45280 CI 25N M52 . H\ NN H N~N DVBO
85C L- Prolineam de = 5 O
O/k\ I\ o Aon
N
N
H
It
1519
MS T 3%6 (MT+1)
15
Example - ": Synthesis of 4-(4-Hydroxy-cyclohexylamino)=-2-
phenyl-7k- 'rrolc(Z,3-d]lpyrimidine-6-carboxylic acid amide
(1520) |

’E::]m~" ~OH
. A
: NH4 ,
b MeOH {
N~ N 0O “
H :

1520

=z
IZ -
0O




30 Aryl chloride 20 (3g, 10.7 mml), DWVSO (50m ) and (S)- prollna:fn ﬁ:@
conbi ned and heated to C under argon. After stiing overnight' (14 9
the m xture ool ed To room 0 0 " 1AUN2005 WO 027705726 <

PCT/ GSOL ’Z‘S‘E@‘?@Gferrper ature and pourgd into 800nl of wa_ EF%@"}% 2\?\%3
extracted with three 200nml portions o' _ EtOAc. _he conbined organ c |avers
were thoroughly washed with water (3 x 300 ni;, brine, dried over MySC, ,
filtered andCé8REEAt r AWPYEE rive at@arR°BEBWNZB 8ol iFd. THeSdlid Ras -°
recrystallized twhee ftamiEL@- 233tq'zy|5@1lgd d. %Mé’7\) of anddesol idens:,
(1512). -HNWMR(DMSO-d,) d 1.6-2 2 (m 4H), 2.3 (s, 3H),38(rn1,40
(m 1H), 4. 6cp@'e§.iH)bs6 9rysicelpFetogeg (MTiH)e FopEEmVCMPE ©°B (&TL1F)S
8.4 (m 2H), /l.naqg (S,Afld@wcé@ﬂf% £0323 oliMat1)2 1 0- Exanpl €529y RyRt hes s
-of 1-[6-(2- Hygroxy et hoxymet hyl

- 2- pherly| - 7HepyppPelad[ez], 32dipyrrienirgisicgey s pyridliedi Re- 2reaek 2 toxyl i'c-tadiTd
am de(1513) 13.0eapaund Lot3 s Sxpt Resheed LR @lRANSr SidMlak Q. hat, O
‘Exanpl e 17 using synthesis scheme 1X with L- prol i neam de and

et hane- 1, 2- dicoft atioresbtis r iz 28 dd WK 30 (LES)yied8? §-Mmg1)(88%) of the

amide 1520 as white solid, mp. 210-220 °C {(decomp.}. ‘H-NMR
(CD:0D) : d =1.40-1.60 {(m, 48), 2.00-2.1% (m, 2H), 2.15-2.25 {(m,
10 2Ky, 3.55-3.70 {m, 1H), 4.20-4.35 (m, 1H), 7.16 (s, 1H),
7.35-7.47 {(m, 3H), 8.34-8.40 (m, 2d); IR (solid): n = 3358 cm -,
3064, 3025, 2964, 2924, 2853, 1652, 15383, 1539, 1493, 1452,
1374, 1326, 12%], 1197, 1113, 1074, 1028, 751, ©€%%; MS (ES):
352 (MH™).
15 |
Rcrivity of Compounds
Adenosine 1 (A,) receptor subtype saturation and competition
radio ligand binding weﬁe carried out for compounds 1505, 1506,
1507, 1508, 1509, 1510, 1511, 1512, 1513, 1514, 1516, 1517,
20 1518, 1519, and 1520 as described herein and inter alis, on
pages 152-153 o©of this specification. All of the above-
referenced compounds egqualed or surpassed the A; receptor
binding affinity of reference compounds 1318 or 1319 as
described herein and, inter alia, in Table 13, on page 171 of
25 the specification.

The water sclubilities of the above compounds listed in Table

1§ are expected to be better than reference compounds 1318 or




4- (6-1mdazol -1 -vlneth

2- phenylywdlihByfER1 o[ 2, 3-d) pyri m di n-4-yl am no) - cycl ohexampeir/us(ildkdy . 5
Compound 1514 was synthesized in a mgpner simlar to that of Exanple 17
using synthesis schene I X with N6 am no cyclohexanol and im dazole to
obtain: 10 . ( S), 389_{ M. ¢l 4 2 aml_ e 31 nthesis.of . _
S Tar xR e ke d 0 L to 1044, an RrpmRle 3L Bynthesis; of .
- 2- phenyl - 7+et—qmwumn(12:<33na)rpy15 ml"chrrr&z-a@# carkoylkivc! ‘acr:d (45159 . ConpoiAdz s
1515 was synt hesi in a.manper similar.to that. of €. 27 _using,
synt hesi s sctens C?‘%gjvmmt}h KEE2anT OE\?CI%%%@(%T\OT Yo obt m*%bﬁ?%? %‘10
e M5 (ES) : B53:4dM Gér)mﬁﬂ@géSlb&OOti-N 2 PCT/ USOL/ 45280 15 Exanpl e 32:
Synt hesi s of 4-[6-(2-Hydroxy-ethoxymnethyl)

-2- phe?1y| -7H-pyrrol o[ 2, 3-d] pyri m di n-4-yl am no] - cycl ohexanol

The compecunds specific to the A, receptor listed in Table 18 had

0 xa | JUN 11CL5 WO 02/057267 PCT/ US01/ 45280 279 %arrpl e 30: §yqt ?ﬁai%agf
U A

lower cLogP wvalues, between about 1.5 to about 3.4, as compared
to reference compounds 1318 or 1319 with a cLogP value about
3.8. It was not predicted that the more polar A, receptdr
10 compounds listed in Table 18 having lower clogP values than the
reference compounds 1318 or 1319 would still retain the potency
and A, receptor binding selectivity as compared to those

reference compounds.

15

20

25




(1516) Conpound 1516 was_synthesized in a manner sigilar to that of 20

Conmpound 1513 usi ng sy
obt ai n:
(ES) 383 (M +1!
(1517) C

(0. 13nmol )
at 20 C under
chl ori de
(3"15m),

A% 3971516 1 '

sis schenme I X with N6 a
1 "s 2005 WO 02/ 057267 PCT/ USQ¢4bR3A=18481 MS
Exanpl e 33: Synt heggs of 4-(4-Hydroxy-cycl chexvl am no)
- 2- phenyl - 7H- pyrrol o[ 2, 3-d) pyri m di ne- 6- car boxylic acid net hyl
CH31 DMF 20 C, 3h 17 22 A sol.u lonlﬁ;
in dry DVF (4n)
10 argon for 3h
solution is added (
t he conbi ned organi

brine (1 On) and are dried ov

21ngy (38% of the nethyl

-

2

10

15

20

este

=

. . T a
is stirred

iTh

o cy

the lithiu
t hyl i odide

Eatnrn
e

LIS
RETE

cl ohexandl jti@

i

5 ester
msalt 17
(0.1mL, i.6mmol)

.S _evapor
S PR

atedb %n aoue
ure C&°8%t ract

OUS anmoni um
ed with Et OAc

C | ayerspare Wy

NS i Lt n
T LAA S A A= T r=c

ished w th wate

ati on
AL T ALl

r 22. 1G0eDVBO,

orrer—o-ot

80 C, 5,

r (2"10nmL) and
centration gives

1507
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1508

1508
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1510
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1511
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then 20 C, 13.5h 2. Na MeOH, 20 min HN OCH3 r1 H 1517 15= 7 JUpN 20 s
=- 1 JU N2905 WD 02/ 05726 CT/ US01/ 45280 282 A sol on of the nethyl ester
22 (24. 5w 0Do0%MmR1) trans-am nocycl ohexanol (66ng, 0. 5wventMs1sa DVSO

(" _.5nm) is heated under nitrogen tes880 C for Sr., then the heatinc is
stopped, and stirring at 20 Cis continued for ac. 5 acetic acid (10nL) is
added to the moaledosgl pbi oper1and the 4L sccerxiar&c,; ed é(‘élh Et OAC N
(3"10nl). The conhbi ned organic Tayers are washeéd W tn 15 aq. atet rcoaciu
(10nL), wat er=S$EHSE 2N NaOH (10nl), water (1 OnL), and brine (I Or) and
are dried over MaSO,. To a sol uti on of the crude material obtained after
10 filtratio a&nsd crgJ nltcgatlon H NMR i ndi cat es about 50% renoval of the
benzenesul fony}f group) 1T THE U2MS° i% SRl "801PGE Gheofs TREOHYTS ‘MeOH
(0.5mL ®f 5r' solution, 2 5mmol ) at anbient tenperature. After 20m n, water
and sat. NaHCO, solution (5nL each) are added, and the m xture is extracted
15 with Et OAc (4"15nL). The conbi ned organic | ayers are washed

(R NHZ
.||”<
N

o
10 SN
7\ \
N~ N \ A
H
15 1609

This inventicn also provides a compound having the structure:

' R/ NH:
20 [jj>un

=N
o] =
- I\ 4 (

N N a

H
25

1610
In a further embodiment the invention provides a method for

30 treating a disease associated with A2z adenosine receptor in a

subject, comprising administering to the subject a




with 2N NaCH (10m.), wa (10nm.), and brine (I Om)gand are Qrt§§_3Vﬁrnn
MySO4. Chronat ogr aphy the crude material obtai after filtrat a
concent r g @msom7si lica gel, eluting with hexanes/ Et OAc PLTIUB1A5B0Yi el ds
8.6nmg (410) of 1517 as a white 20 sotsed, np. 225-227 C 'H NWR (CD30D) : d
=1.38-1.62 (m 4H), 1.95-2.10 (m 2H), 2.10-2.25 (m 2H), 3.55-3.70 (m

1H), 3.91 (SheBkbeudi2@isdy35:f@rcitd, adod: (85 ddocnB51%A M. 3H),
8.35-8.42 (m 2H) ; IR (sorld) n = 3352 cm, 3064, 2935, 2860 1701,

1605, 1588, 1574, 1534, 1447, 1386, 1333, 1263, 1206, 25 1164, 1074, 938,
756, 705; NSTHES):n@6it (dvH hiso WO DR/DET26fe 28DRET/ WSChs45280.cd Exappk e

34: Synt hesi BfeE€ é% %a@?ﬂggyl pvrrolidin- -vl)

- 2- phenyl -7 frclo pyrim din-6-1, 1 methoxyl -acetic acid nethyl
ester £1518) Cbnpound 1518 was synthesized in a nanner simlar to exanple

usi ng precursge @%@%ngnl%utr@h%'@t %Jr%v;_%%slﬁhjé (n!%%)hozcd“%é%l%) the
Exanpl e 35: Synthesi s of [4-(2-Carbanoyl - pyrroI| In-1

- 2-phenyl - 7FP%?W?§I6F233hHTﬁ9r|nldln 6-ylnet hoxy] -acetic acid (1519) 25 WO
02/ 057267 284

The invention also provides the method for treating a disease
10 associated with A2a adenosine receptor in a subject, wherein
the A,, adenosine receptor 1is associated with locomotor
activity, vasodilation, platelet inhibition, neutrophil
superoxide generation, cognitive disorder, senile dementia, or
Parkinson's disease.
15
The invention provides the above method, wherein the compound

treats the diseases by stimulating adenylate cyclase.

The invention also provides a water-scluble prodrug of the
20 compound 1609 or 1610, wherein the water-soluble prodrug is

metabolized in vivo tc an active drug tc selectively inhibit an

A, adenosine receptor.

The invention also provides a water-soluble prodrug of the

25 compound 1602 or 1610, wherein the prodrug is metabolized in

vivo by esterase catalyzed hydrolysis.

‘The invention also provides a pharmaceutical composition
comprising the water-soluble prodrug of the compound 1609 or
30 1610, and a pharmaceutically acceptable carrier.




0 .- 1JUN'"Gar!5 PCT1US01/45280 Conpound 1519 was synthesized in g BRNefins
simlar to conpound 1 wherein the nmethyl ester@roup was hydrolized ™

with a /0479600t ai n: 1519 M5 : 306 (M +1) 15 anpperusiy/Sydat hesi s of
4- (4- Hydr oxy-cycl ohexyl ami no) - 2- pheqy! - 7E-
rrol o[ 2,3-d] pyri mdi ne-6-carboxylic acid am de (1520) N~ 23 NH3 MOH 20

C, 10d OH HN 15200 ; Jh Y200 rw@igéé%ﬁ £ PGH D§§1—/ 4?%@12-:88153 Gasgous
~ammoni a i s condensed 1nto a solution o pyrrol opyri mdine ?3 ‘7.8m?1,_
0.021mmol ) iFFHETHaNGIL @6nf2, 2E6dICednByr F§PT e/ deét 6Rel  urRiFh £ qmRal ses

vclume of 12pdndeaeched. i tes1 Btid e Nbefiuddd @afs 20 Ggthe solvents are 5
evaporated, and the residue is purified by preparative TLC on
5 The invention also provides a method for inhibiting the
activity of an A;, adenosine receptor in a cell, which comprises
contacting the cell with compound 1609 or 1610, wherein the

compound is an antagonist of said A,, adenosine receptor.

10 The invention also provides the above method, wherein the cell
is a human cell.
The invention also provides the above method, wherein the cell
ie a human cell and the compound is an antagonist of A,,
‘adencsine receptors.

The iIinvention also provides a pharmaceutical composition
comprising a therapeutically effective amount of the compound

1609 or 1610 and a pharmaceutically acceptable carrier.

20 The invention alsc provides the above pharmaceutical
composition, wherein the therapeutically effective amount is
effective to treat Parkinson's disease and diseases associated
with locomotor activity, vasodilation, platelet inhibition,

neutrophil superoxide generatiocn, cognitive disorder, or senile
25 dementia.

The invention also provides the above pharmaceutical-
composition, wherein the pharmaceutical composition 1is an
"ophthalmic formulation.

30

The invention also ©provides the above pharmaceutical




silica gel, eluting with 5% MeOH in CH: ! The material thus ob.Laii r}g,d l-"'?ﬁ
triturated with ether yield 6.5ng (88% of the m de 1520 as whi t'&"
solid, 0 BA Efo C (deconp.) "H-NVR (CD.OD): d = 1.40p¢78Q0 {1 10sAH) .
2.00-2.15"°(m /) , 2.15-2.25 (m 10,3H), 3.55-3.70 (m 1H), 4.20-4.35 (rr.,
1H), 7.16 (s, 1H), 7.35-7.47 (m 3H), 8.34-8.40 (m 2H); IR (solid): n =
3358 cm - ~30604s'§~025’ 2964, 1.292é1h. 2%%";"! 1652, 1593, 1539, 1493, 1452,
1374, 1326, AL 1197} 1118 51674290281 %L 2 6992 IWB-PERYS2 £ 21882 YTWHH" 15
Activity of rEonpoinbsr Adestosine dax A7) iIreceptcrl ssubtype tdahurfation zand:n .
conpetition radio ligand binding were carried out for compounds 1505,

1506, 1507, 1508, 1509, 1510, 1511, 1512, 1513, 1514, 1516, 1517, 20 1518,
1519, and 150D as *@¥§Efiibed heked n anevideer allie, ehovpages:a5RASS ofal
this specificatdodst Abd, ofydie ;abover rehergaced-¢oapounds-ggual gd or.
surpassed the A receptor _binding affinity of reference conpounds 1318 or
1319 as desHTHEH her&A S tnter alia, in Table 13, on page 171 of 25
‘the specification. The water solubilities of the above conpounds listed in
Table 18 arg _exp .0 _be better than reference c ounds 1318 or_ VO
02/ 057267 28% 1 %&l’%g’étdg’“ ST FiEdae 0 e EaoPRel it AoYP VAt tiek?
whi ch we=e catmrAsterPusi natedn comput ehapmegeam: €81 Chenran t ChenDiaw a
Utrajger. 650-1£ddP99 a8 qviged, by,,Canbri dgeSoft Corporation, 100
Canbri dge Park -

A

H
e

The invention also provides a combination therapy for
Parkinson's disease, comprising the compounds 160% or 1610, and

any cof the dcpamine enhancers.

The invention also provides a combination therapy for cancer,
comprising the compound 1608 or 1610, and any of the cytotoxic

agents.

20 The invention alsc provides a combination therapy for glauccma,

comprising the compound 1609 or 1610, and a prostaglandin

agonist, a muscrinic agonist, or a P-2 antagonist.

The invention also provides a packaged pharmaceutical
25 composition for treating a disease asscociated with A., adenosine

B receptor in a subject, comprising:

{(a) & container holding a therapeutically effective

amount c¢f the compound 1609 or 1610; and
30




Drive, Canbridge, MA 02140. 5 The conpounds specific to the A r._eqep{t}rqrm%
listed in Table 18 had ower cLogP val ues, betwe about 1.5 to about 3
as conpared to referen conmpounds 1318 or 1319 e about
3.8. It WRI¥Jredicted that the g%re pol ar A recept or 4Iﬁgco\r/rﬁ%)&lt(}nd
listed in Table 18 havi ng | ower cLogP val ues than the reference conpounds
1318 or 1319 would still retain the potency and A receptor binding
selectivity as corpar édStEYHNGSES £BF HBHRe té’t?nﬁ@ﬁ‘ﬁ&’émdl OY T TH B D SF5 D0

WO 02/ 057267 9 287 at@jl%eja&emm 2PGTALYEQ1/ 45280 ConpoundcLogP 15054. 1
15063. 0 15072. 88 15082.1 15092. 15101.5

Exemplification
5 Example 41: Synthesis of 1-({g-Phenyl-Z~pyridin-4-yl-T7H-

pvrreolo(Z,3-dlpyrimidin-4-yl}i-pyrrolidine-Z~carboxvlic acid

amide {16089).

Compeund 160% was synthesized by reacting L-prolinamide with
10 the appropriate chleoride intermediate described in synthesis

scheme II on p&ge B2 to obtain:

Ry NH
..|”<

N 0
15
)\CN
1609
20 ‘H~NMR (d,-DMSO) d 1.9%5-2.15 (m, 4H), 4.00 (brs, 1H), 4.15 (brs,

iH), 4.72 {(brs, 1H), 6.90 (brs, 1H), 7.19 {(brs, 1H}), 7.30 (%,
iH, J = 7.0Hz), 7.44 (¢, 2H, J = 7.0Hz), 7.59 (s, 1H}, 7.82
(brs, 2H), 8.26 (d,2H, J = 6.2Hz), 8.65 (d, 2H, J = 6.2Hz); MS
(ES}: 384.9 (M°+1); Mpt = 280-316°C {(deccmp.).




15112. 7 15123. 37 15132. 4 15142.8 15153.1 15162.8 15173.4 15182.4mﬁg AZMP
15202. 4 25 WD 02/ 05726 10 15 20 25 (R) NH2 161 n a further Pt

the inv vides @ nethod for 30 treating a disea SH0Gh@t €d Wi th
Al a adeﬁgéogﬁlﬁeﬁeptor ina288 114 PCT/ USOL/ 45280 ZOggngaces 288- 293

relate to additicnal cor”cunds specific receptor This invention provides a
conpound havjn ﬂ i%ructure 1609, This invention also provides a o
conpound haVﬁ*é#? ® &frucyurlssis of I-{6-(5-Metnoxy-phenyli-I-pyricin-:-

7A-Dvrrolo[2,g—djpyrlmidin—4-ylj-py:rclidine—z—carboxyl;:

acid amide (1610).

5 Compound 1610 was synthesized by reacting L-prolinamide wizth
the appropriate chloride intermediate described in synthesis

scheme II on page-82 to obtain:

%
O
10

=N

O ——
- 7\ 4 ¢\
N N Vs
H
15 1610
EH—NMR(dg—DMSO) d 2.07{m, dH), 3.85 (s, 3H), 4.02(m, 1K},

4.17(m,1H), 4.75(m,1H), 6.8%9(m,1H), 7.00¢(s,1H), 7.23(s,1H),
7.35(t,1H,J=8.2Hz), 7.53(s,2H}, 7.60(s,1H), 8.28(d,2H, J=5.8Hz),
8.67{d,2H,J=5.8Hz), 12.37(s,1H); MS (ES): 415.0 (M +1).

20
Activity of Compounds
Adenosine 2a (A,,) receptor subtype competition radio ligand
binding were carried out for compounds 16C% and 1610 as
described herein and inter alia, on page 153 of this
25 specification. Compounds 1609 and 1610 were found have A,

receptor binding affinity and selectivity.




subj ect, conprising administering to the subject a WO 02/057267 280 Jij+JBNi5
200;5 PCT/ US01/ 45280 rapeutically effective a nt of conpounds 1609 or
1610. The |nvent|on al provi des t he above net hod};” wher ubject is
a manmalO B2Z4%2%% nvention further provi des the above netﬁ%ﬂquzgyéln t he
manmal is a human. The invention al §0 provides the nethod for treating a

di sease 10 aSSOC|ated with Al a aden05|ne receptor in a subject, wherein
the A a adeBs§iEFe+4tebrre4378s80| s niidrial redands to A
vasodi | ati oRecplatcel et inhibition, neutrophll superOX|de generatlon
cognitive diLsqrder, senile denmentia, or Parkinson' s disease. 15 The

i nvention provicded ERE 1o fe SiePROY L dfRePeFATPRENEOABYERE “Hfe&tEuERETE :

di seases by stinulating adenyl ate cyclase. The invention al so provides a
wat er -sol ubl e prodrug of the 20 conpound 1609 or 1610, wherein the

wat er -'sol ubl e prodrug is netabollz?n n vivo to an active drug to
selectively inhibit an A a adenosi eceptor. The invention al so provides
a wat er-sol ubl e prodrug of the 25 ebnp und 1609 or 1610, wherein the '
prodrug is netabolized in vivo by este catal yzed hydrol ysis. The
invention al so provides a pharnaceuti cal np05|t|on conprising the

wat er - sol ubl e prodrug of the conpound 1f 30 1610, and a

pharnﬁfeutically acceptabl e carrier. |

1726

15 In & further embodiment the invention provides a method for
inhibiting the activity of an A3 adencsine receptor in a cell,

which comprises contacting the cell with the compound 1720.

In & further embodiment the invention provides a method for
20 inhibiting the activity of an A3 adenosine receptor in a cell,

wherein the compound is an antagonist of the 2As adenosine

receptor.

_ In a further embodiment the invention provides the above method
25 for inhibiting the activity of an A3 adenosine receptor in a

cell, wherein the cell is human cell.

In & further embodiment the invention provides the above method
for inhibiting the activity of an A3 adenosine receptor in a

30 cell, wherein the cell is a human cell and wherein the compound




| JUN 2005 WD 02/057267 290 PCT/ USO /45280 The invention al so prthdeﬁyaﬂw‘
met hod for inhibiting activity of an A22 ade@@¥ine receptor in A defid

whi ch cQur i contacting the cell with conpound 1609 pgL6kG=2d The
inventigﬂBg%ggégﬁovides a nmet hod foked Nhibiting the act?thy of an A 2

adenosi ne receptor in a cell, which conprises contacting the cell with
conpound 1609 or 1610, wherein the__conpound is an antagoni st of said A,
adenosi ne r &ceffof SRECOME S Mrefifi BRCRPSY DrbSF iR he above net hod,

wherein the cell 1is a human cell. The invention also provides the above

met hod, wherein the cell is a.human cell and the compound is an_antagoni st
of A" aderdsi he PacaRForSRaME I Tivent NERT AT Sb. frovides & mecho8I%:

phar maceut i caleszdnEpsidtinage compritel ngya tder apestibg¢akty wiact iooempanmas
- of th%SCO”P%Hﬂxn%?%§%i 1610 and asﬂﬁzﬁgﬁcegt'§é%é sf%éé%“f%aﬁ%éégf r., 20

The invention al's rovides t hé above armaceuti cal ~ conpositi-on, rein
t he t her apeuttieg@ing)X wiffaddtyi e fgmbuime iagoustf et itvie rompraad RPIRKI-nson' s

- di sease and di seases associated wth |oconotor activity, vasodilation,
platel et inhibition, neutrophil superoxide generation, cognitive disorder,
or senile 23 dénehtfBleThEmMRFeRENGn al'8o PHoRA ded t RECyBEFE the above

phar maceut i Galt hc@DNPEsE té DN, - B EEe A gkhe piparinRGe Utd Cal 2 COPOSIHieN d&sran
ophthﬁﬁnic Hﬁgggﬂégéégk‘ 30
In & further embocdiment the invention provides a therapy for
glaucoma, comprising administering te a subject a
therapeutically effective amount of the compound 1720.
15
In a further embodiment the invention vrovides & therapy for
glaucoma comprising one or more adencsine receptor antagonists,
preferably comprising an adenosine receptor A3 antagonist
(preferably an N-6 substituted 7-deazapurine, most preferably
20 [2-(3H-Imidazol-4-yl)-ethyl]=~{(2-phenyl-7HE-pyrrolo[2, 3-

dipyrimidin-4-yl)-amine) .

In an alternative embodiment the invention provides a
combinaticn therapy for glaucoma comprising an adenosine
25 receptor A3 antagonist (preferably an N-6 substituted 7-
deazapurine, most preferably [2-(3H-Im:dazol-4-yl}-ethyl]l-(2-
phenyl-7H-pyrrolc[2,3-d]pyrimidin-4-yl)-amine)) and one or more
other compounds selected from the group consisting of beta

adrenoceptor antagonists (i.e. beta adrenergic antagonists or




267

o)

The invention al so provides the above pharnmaceutical JUN ?005 WO 92{&% &

PCT/ DS01/ 45280 291 co sition, wherein the phar r.euti cal conposit
an peri\pgld?,@g-m-f etrobulbar or intraocul ar injection forpgaiipiksilhe
invention also provides the above phagnaceutical conposition, wherein the
phar maceuti-cal conposition is a systemc fornmulation. The invention al so
provi des the _abayv rmaceuti cal. conposition, wherein the pharnmaceutical
conposi tion i ?}%&1 ?urgfec'agi‘ i rTllrréoaJt?m‘ﬁg ol Uti%on. P itvent i ot a0 -
provi des a corbimatdoml t heeapyréooloPar ki 853R25 di seases:@OBPI=Siryg dhep-

7
;

conpounds 16 1610, and__any of the dopam ne _enhancers._ 15 The _
i nventi on altg%%%)v’l eestaagc%?‘r‘b?%%(f?%ﬁo"f ﬁ@TtéﬁfnﬂérscanéiP{’ T EGHPTI T FRP E R

conmpound 1608ywmri4640,(eand aplaofldhieiicyd,ot OXikon B@ERNE s. 228 -The 7ionventon
al so pgovides nbi nati on therapy, for glaucoma,. conprising the conpound
1609 8§ 161 ,9[gsn%9a pFBst &G npg*agoﬁi"gt_a'g?ﬁﬁjséri nirﬁrzpci“&@é"ﬁ?:st,a‘ rycglpi%‘iz
ant agoni st . iFteidinvend i tralso priod desracpaskagedphapmacedt i gl bi 28y of
conposition for treating a di sease associated with Aga adenosine receptor
in a subjects Torprid ng‘?%f%')”% GORYETFSE hot difg S8 a6t apedPReaftFgrs  of
effective ambdnpd theyepapeund l@@%n@@m@@lobh@ﬂdd@}diéNQégﬂiggg67e.g.

muscarinic chelinergic agonists, carbachol, pilocarpine HC1,
10 pilocarpine nitrate, pilocarpine, pilocarpine prodrugs {e.g.
DD-22A)}, prostaglandins and prostaglandin receptor agonists
(e.g. latanoprost, unoprostone isopropyl, PGF2 alpha agonists,
prostancid-selective FP receptor agonists, PG agonists such as
the hypotensive prostamides), angictensin converting enzyme
15 (ACE) inhibitors (e.g. Spirapril, spiraprilat), AMPA receptor
antagonists, 5~-HT agonists (e.g. a selective 5-HT 1A receptor
agonist such as MKC-242 (5-3-[({28)~1,4-benzodioxan~2-
ylmethyl)amino]propoxy-1, 3-benxodioxole HC1), anglogenesis
inhibitors (e.g. the =steroid anecortave), NMDA antagonists
20 (e.g. HU~Z211l, memantine, the cannabinoid NMDA-receptor agonist
dexanabinol, prodrugs and analogs of dexanabinol, NR2B-
selective antageonists (e.g. eliprodil (SL-82.0715)), renin
inhibitecrs f{e.g. CGP-38560, SR-43845), cannabincid receptor
agonists (e.g. tetrahydrocannabinol (THC) and THC analogs,
25 selective CB2 cannabinoid receptor agonists (e.g. L-768242, L-
759787), compounds such as anandamide that bind to both brain-
specific CBl receptors and peripheral CBZ2 receptors),
angiotensin receptor antagonists (e.g., angiotensin II receptor

antagonists {e.g. (C5-088), selective angiotensin II AT-I




292 - 1 JUN 2005 PCT/ USOL1/ 45280 (b) instructions fQr using the “CinBQHnQ)PMr
treating said disease a subject. Exenplificat 5 Exanpl e LU
Synt hesiysg @f0skrd06- Phenyl - 2- pyri di n-4-vl - 7H PCT/USOT/45280

pyrrol o[ 2, 3-d] pyri m di n-4-yl)-pyrrobkdgsdi ne-2-carboxylic acid am de (1609).
Conmpound 1609 was synthesi zed by reacting L-prolinanmde with 10 the
appropriate | ing. 3 desc ed |n synt heS| S, schemgnl |.on page
82 to obt ai ﬁc&‘%leog 5o+ D%)E%‘ d 1795- 2715 (A 4H) - -4700 “(br's,
1H), 4.15 (bnslrdd)lorh 2 (drds, !UH%ZB, 9@0(nbrcsm&t—l)n Bob9 (shrss, (dH)y, Znh30

(t, IH J= , 1}3( ,: w(c 1H. . brs,
2H), 8.26 (d‘oiH%%g“% 2%2 A ég 14, agéﬁlsf )NN(? 1“’?& (CES)‘”OC§82I‘§(°
(M+1); Mot m@&;ﬁbr&m@ (demeﬁp ) c@bl 0 m@gazh%zzswzg&musmg 45280 Y
- 2005 arrpl e 4 esi s no,f 3 Met ho~' henyl ) RY.L
yl-7H ovrrol o] C%:BI UI’I m di e 4 yi |rfe|c?yrrrgc di ﬁgl%fpt rbosrbl*% “ac?l d aride
(1610). 5 C@:Imnmmtz]zﬁlilsﬂ \A/aslg‘ymhesmzje@nb)tepeactl ngtaeelninamd,de wibha the
appropriate ccpleonrcl)éje i nternedkgégndg‘%crl be(d i n synjg@ggéosm) ), alpha-2
adrenoceptor antagonists, thromboxane AZ mimetics, protein

kinase inhibitocrs (e.g. H7), prostaglandin F derivatives (e.g.

10 8-1033), prostaglandin-2 alpha antagonists (e.g. PhXA-34),
dopamine D1 and 5-HT2 agonists (fenoildopam), nitric-~oxide-
releasing agents (e.g. NCX-904 or NCX-905, nitric-oxide-

releasing derivatives of timelel), 5-ET 2 antagonists (e.g.
sarpogrelate), NMDA antageonists (e.g. prodrugs and analogs of
15 dexanabinol), alpha 1 adrenoceptor antagonists {e.qg.
bunazesin), cyclooxygenase inhibitors (2.g. diclcfenac, or the
non-steroidal compound nepafenac), incsine, dopamine D2
receptor and alphe 2 adrenoceptor agenists (e.g. talipexole),

dopamine Dl receptor antagonist and D2 receptor agonists (e.g.

20 SDZ-GLC-75%¢6), vasopressin receptor antagonists (e.g.
vasopressin VZ receptocr antagonists (e.qg. SR-121463}),
endothelin antagonists {e.qg. TBC-2576), 1-{3-hydroxy-2-

phosphonylmethoxypropyl:cytosine (HPMPC) and related analogs

and predrugs, thyroid hormone receptor ligands (e.g. KB- '

J
L

130015), muscarinic Ml agonists, NMDA-receptor antagonists
(e.g. the cannabinoid NMDA-receptor antagonist dexanabinocl), PG
agonists such as the hypotensive lipids, prostamides, sodium
channel Dblockers, NMDA antagonists, mixed-action ion channel

blockers, beta adrenoceptor antagonist and PGFZ alpha agonist




schene Il on page 82 togobtain: NH2 15 20 1610 VR(d, - DMSQ) «d HIN 005
2.07(m 4H), 3.85(s, 3H) . 02(m1H), 4.17(m 1H), 5(m 1H), 6. 89(%‘5 1ﬁ)“,“‘
7.00(s, MWD o2ds28(s, 1H), 7.35(t, 1H J=8.2Hz), 7.53(s, 2H), pATAO{134314) ,
8.28(d, 2H,J=5.8Hz), 8.67(d,2H,J=5.8¢), 12.37(s,1H); M5 (ES): 415.0
(M+1). Activity of Conpounds Adenosine 2a (A2;) receptor subtype

compet | tion Lagl oLl gand  biqiding e qcar tied: opt. Lor conpounds, 1609, and

1610 as described herein and inter alia, on page 153’ bf°this 25° “¥°-%=°
speci fi cati oncTCoONPOUNdS €1609 ahdidblbanerie feauind haveide 3 (Anecepboer ncn-
bi nding affinity. gnd _selectivity., O MO 02/0-57267 294 1 JUN 2005 . _
PCT/ USOL/ 452’%%ES %3‘323 "FGFTIG6 1 o] %?gb%/go% “Additi o"zn‘\a‘l CEXTpBands STRT] T HR T2/
receptor Thisiinventdonl ateos prievigdesnatconpeundihavi ngdtbheastnact uged: bmNH
10 172Q 15 In. riber,embodippnt the invention provides a method for
i nhi bi fi ng t%’e@%%:‘%%/?‘fyd%)]”a%"g\gg}édieh%sfﬁgwéeéppgf“i‘ﬁ‘8‘Ce|'I:,‘E‘V\/mlc'h'
conpri ses commackéPyl dheicelt: owi, t hsd hef conpoEe di72@.chacrynic acid, other
phencxyacetic acid analogs (e.g. indacrinone, ticrynafen),
actin disrupters {e.g. latrunculin), calcium channel blockers
{e.g. verapamil, nifedipine, brovincamine, nivaldipine) and

10 neuroprotective agents.

A combination therapy for glaucoma, comprising the compound of
1702, and one or more compounds selected from the group
consisting of beta adrenoceptor antagonists, alpha-2
15 adrenoceptor agonists, carbonic anhydrase inhibitors,

cholinergic agonists and prostaglandin receptor agonists.

In a further embodiment the invention provides a pharmaceutical
compositicn comprising a therapeutically effective amount of

20 the compound 1720 and a pharmaceutically acceptable carrier.

In a further embodiment the invention provides a packaged
pharmaceutical composition for treating a disease associated
with A3 adenosine receptor in a subject, comprising:

. 25 (a) a container holding a therapeutically effective

amount of the compound 1720; and

(b} instructions for wusing said compound for

treating said disease in a subiject.




In a further enbodi nentghe i nvention provides a hod for 20 iénjmpigﬁgg'@g
the activity of an A3 nosi ne receptor in a cel |'Wwherein the conmpound is
an ant ag¥fi®e038s7t he A3 adenosine receptor. In a furthePCEMBHFAENL t he

i nvention provides the above nmethod 225 for inhibiting the activity of an
A3 adenosine receptor in a cell, wherein the cell is human cell. In a
further enbodnnent fthenknvenbbanmprevides ihecabove pethedesfar iahibitiag
the activity o n A3 adenosine receptor in a.30 cell, wherein the cell is

.a

a human cel | mﬁ%&n\%ear T Rt ToMhotiht“ 0 COFPILREEF T66. WIPIE572677 . the
PCT/ US01/ 45286+ h2@5 desnpam samgagoimistingf A ademosime I'eCEptots. al Budtabple
further embodigent.the invention: provides a nethod of treating damage to
the eye of a Subject which conprises 5 administering to the subject a
conposidion conprising a therapeutically effective anount of the conpound
1720. In a fyrther enbodinent the invention provides the above nethod,
.wherein the dimagé compfFrSes r et MR8  bpt i her Ve VEIT #dad dafagessi n &
further enboghaembctelm;eiicla\zept heagptehhd%aﬁttdﬂﬂr%&ﬁd %@!Cmmein the
conprising admini stering_to a su ct & therapeutically effective anmount,
of the corrpoﬁnmar Ls?‘f%.uti%allgya Cucréﬁ%eaﬁaleenb%%lf%eﬁ?nltﬁé”lsn\?éht‘?%ﬁoﬁr 5\#&&@8
therapy for Ifgbaucthe conpubsioneshet org norfe addrasi ne fneeeptor tartaric,

antagopy sts, acpEgker abhyseanPEi $HAILaL,adenosi ne receptor A3 antagoni st
(preferably an N-6 substituted 7-deazapurine, nost preferably 20

[2-(3H I m dazol -4-yl)-ethyl]-(2-phenyl-7H pyrrol o[ 2, 3-

Exemplification _
15 Example 43: Synthesis of [2-(3H-Imidazol-4-yl)-ethyl]-(2-
phenyl-7H-pyrrolo{2,3-djpyrimidin-4-yl)-amine {1720}

Compound 1720 was synthesized using precursor compound 1 of

synthesis scheme VII toc obtain:
20

25




dlpyrimdin-4-yl)-amne). In an alternative enbodi nrent the invention
provides a conbinatio herapy for glaucoma conpri@i ng an aderosi JEN250S
recept or. A3_ant agoni st referably an N-6 substituted 7- hine, Mnost
pref er abV§ 828K | ni dazol - 4-yl ) - et m ]1-(2- | PEPRRRPIEAT

phenyl - 7H-pyrrol o[ 2, 3-d] pyri m di n-4-yl)-am ne)) and one or nore other
conpounds selected fromthe group consisting of beta adrenoceptor
antagonists (i.e. beta adrenergi c antagoni sts or %?

UN WD 02/ 057267 296
PCT/ U SO 1 /45280 bl ockers) ép.g. timol ol nal eate, équolol, carteclo_,

| evobunol ol , netipranolol, LY653328 (the acetate eﬁfer of L- 652698), beta

1 adrenoceptor antagoni st Sy; a- 2 adrenoceptor agorkgts (e.g.

apl acl oni di ne, brinonidinejl A 5 HEEmiAGRMSEO0837 (an anal og of
Bay- a- 6781)), carboni ¢ anfivirasey inhHgb%pE%h(brinzolam or zol ami de,
hWK- 927 (an i nhibitor the hurfn car'boni & anhydrase UT i4oenzyne),

carboni ¢ anhydrase 1V I'soengzyne), cholinergic inhifbitorsNof dgoni ses (e.c.
muscari ni ¢ cholinergic agoni sts, carbachol, pilocagpkne HCL, 10
pil ocarpine nitrate, pilocarpine, pilocarpine prodrugs 03?8. DD- 22A) )

Prost ag| a”diﬁ‘?yf‘”%)@/l&?%E%%gagﬁdbrﬁfcept%mﬁ‘@ﬂ”i Shiiso ( “r‘a_@mL'x ALAROPIOSL 2 ne

unopr ost one i soprop pha Hgonists, prostanoi d-sel ective
recept or agonl sesq, PG agomists such asmbtihedhypod enssaesgr ast afiZdés) ,under
P apii T atyE S APACY BCept oF CEant AooM bt S 5 HITRgE S5 (o4 Ta sél Bet FIRT
5-HT i A recept¢operature and partitioned between EtOAc and water. The layers
are separated and the agueous layer 1s extracted with EtOAcC
(3x). The combined organic layers are washed with brine (2Zx},
dried over MgSQ,, filtered and concentrated to vield 424mag of a
15 brown solid. The solid is washec with cold MeCH and
recrystallized from MeOH tc yield 187mg (43%) cf an off white
solid {1720). 'H-NMR (CD,OD} 4 3.05 (t, 2ZH, J = 7.0Hz)}, 3.94 (t,
28, J = 7.0Hz}), 6.50 (d, 14, J = 3.5Hz), 6.88 (brs, 1H), 7.04
{d, 14, J = 3.5Hz), 7.42 (m, 3H), 7.57 (s, 1H}, 8.34 {m, 2ZH};
20 MS (ES): 305.1 (M +1); Mpt = 234-2335°C.

Activity of Compounds

Adenosine 3 ({A;) receptor competition radio ligand binding was
25 carried cut for compound 1720 as described herein and inter
alia, on pages 153-154 of this specification. Compound 1720 was
found to have an A. receptor binding afifinity greater than 10
times that of reference compound 1308 as described herein and,

inter alia, in Table 13, on page 169 of the specification.




yl met hyl ) am no) pr opoxy 3- benxodi oxol e HCl ), angigenesi s inhi bkt rﬁ,

(e. 9. tReosbesakfl anecortave) , NVDA antagonists 20 (e. gpctitdsiddikaso N 2005
memant i ne, the cannabi noi d NVDA-recegpt or agoni st dexanabi nol, prodrugs and
anal ogs of -dexanabi nol, NR2B- selective antagonists (e.g. eliprodil
(SL-82.0715)), renin i nhi bitors (e.g. CGP-38560, SR-43845), cannabinoid
receptor agonists (e.g. tetrahydrocannabi nol (THC) and THC anal ogs, 25
sel ecti ve CBEhcanpabianbod beclopforemgoni sts (e.g. L-768292, L- 759787),
conpounds such, as_anandam that bind to both bral n- speC|f| c CB1
receptors aﬁﬁ‘bé?‘?b%%‘r% ‘“rsé’c,@éjptp(i‘rt§)']t SBRgi6EBAST h FEE P antagenicsts
(e.g., angi oiesslastt heeepholz redMH Q0 )I@\fﬁeesggl\ C5n088)c-selective: o«
rangiotensin |1 _AT-1 WD 02/ 057267 297 1 JUN 2005 PCT/ USOL/ 45280 recept or
ant agoni st s, TSuth®R8€t csartzr. to=_si hydrochl or ot hi azi de (HCTZ),

somat ostatin agonists (e.G the non-peptide somatostatin agonist

NNC- 26-9100) , gl ucocortico_d antagonists, mast cell degranulation

i nhibitors (P"eq“%"?\ ®BEFoni 1), al pha-adr energi c receptor bl ockers (e.g.

dapi prazol e, @} pha- ;kgpjg@o q,pt %eangggo nists, ,alpha.l_ adg encx%:ept Q. o
antagoni sts (e.g. bunazosin)), alpha‘ renocept or ant agoni s '
t hr onboxane %@Wﬁ%ﬂlcswwét 6l mkiaasdanhi bitors eepg hﬁ)a;ahmn many
prost agl andi i R rost.agl | andi n-

ant agggl sts %eﬁgﬂéy@g ﬁ/? Sé%%%falmclne 15 lsf?%%cplﬁ agonllqs"'tesnt( F@né‘l%&p&rﬁw
nitric-oxi dequ*@r%h%hby adertes n(-e. g.SUNGX- 6041 ve 1 NECXs 90K e niibrecdexi des be

encompassed in the scope cf the folliowing claims.

agoni st such as MKC-242 (5-3-(((2S)-1,9-benzodi oxa§2-




rel easing derivatives of tinolol), 5-FT 2 antagonists (e.g. sarpogrelate),
NMDA ant agoni sts (e.g. drugs and anal ogs of 15 anabi nol ), ~altphdi 12005
adr enocephQhakagoni stST(e. g. bunazosin), cycl ooXygenagseyiRhiéors (e.g.
di cl of enac, or the non-steroidal cggpound nepafenac), inosine, dopam ne D2
receptor and al pha 2 adrenoceptor agonists (e.g. talipexole), dopam ne D1
receptor antagoni st and D2 receptor agonists (e.g. 20 SDZ- G.C 756),
vasopressin receptor antagoni sts (e.g. vasopressin V2 receptor antagonists
(e.g. SR Igs3yventdmivtihaltheraprayefest P ndBEG:a57e the Eexriideoxy- 2-
phosphonyl nmet hoxypr opyl ; cyt osi ne (HPMPC) and rel ated anal ogs and prodrugs,
thyroi d hornone receptor ligands (e.g. KB 25 130015), nuscarinic M

agoni sts, NVDA-receptor antagonistg (e.g. the cannabi noid NVDA-receptor
ant agoni st dexanabi nol ), PG agonistsstlich as the hypotensive |ipids,
prosfam des, sodium channel blockers, NVDA antagoni sts, m xed-action ion
chanmhel bl ockers, beta adrenoceptor tagoni st and PGF2 al pha agoni st

PCT/ US01/ 45280 WD 02/ 057267 298 c f (e.g. latanoprost and
tInD_ol), guanvlate cvclase acti vatip . 0. tRal natriuretic ..peptide
(ANP) or ncn- peptide mneti i pALDI Qf AN? neutral endopeptidase,
nitrovasodilators (e.g. ni rod?’cerinﬂ hydral a_i ne, sodium5

ni t roprussi de), endothelin‘receotor nodul ators e. ET-1 or non-peptide

m netics, sarafotoxin-Sbc) ~etddacrynic acid, other phenoxyacetic acid
anaﬂ%gs (e.g. indacrinone, ticrynafen), actin disrupters (e.qg.
| atruncul in), calciumchannel blockers (e.g. verapam/|l, nifedipine,

brovi ncam ne, nivaldipine) and 10 neuroprotective agents.

wherein

R,NR, together form a ring having the structure:

15
HO
or
NH_
N NH,
20 0 N
0
or R, is H and R, is:

OH
25
30

R, is H, or substituted or unsubstituted alkyl or

alkylaryl.
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A conbi nation therapy for glaucoma, conprising the conpound of 1702, and
one or nore conpounds selected fromthe group consisting of be@a;“& .
adrenocept or ant agoni sts, al pha-2 15 adrenoceptor agoni sts, carboHFé kit
anhydrase inhibitors, cholinergic agonists and prostagl andin receptor
agonists. In a further enbodi ment the invention provides a pharnmaceuti cal
conposition conprising a therapeutically effective anount of 20 the
conmpound 1720 and a_pharmaceutically acceptable carrier. In a further

enmbodi nent ‘t't Pﬁvgﬁg??ﬁﬁpﬁ%wides a packaged pharnmaceutical comnposition
for treating a di sease associated wth A3 adenosine receptor in a subject,
conprising:, 25 gﬁ) a container holding a therapeutically effective anount
of the conpbund?®1?9BRCwHY hapinonsheuetreruesr using said conpound for
treating said disease in a subjecth WO 02/ 057267 299 -1Jn 206 PCT/ U SOL
/45280 In a further enbodi nent the1ﬁ%ﬁun¢on provi des a nethod of nmaking a
conposi tion which conprises the conpound 1720, the method conprising
adm xi ng the conmpound 1702 with a suitjable
enbodi ment the invention provides g-P utically acceptable salt of
conpound 1720, wherein the ¢ cceptabl e salt contains an
anion selected fromthe group consistin leic, fumaric, tartaric, 10
acetate, phosphate and nesytatexExen i

carrier. 5 1In a further

wherein :
RiNR; together form a ring having the structure:

HO

NH,
N or NH,

CH

or R; is H and R, is:

.
!

Rs is H, or substituted or unsubstituted alkyl or

alkylaryl.
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15 Exanpl e 43: Synthesis of [2-(3H Im dazol-4-yl)-ethyl)-(2

phenyl - 7H pyrrol o[ 2, 3-d, pyri m di n-4-yl)-am ne (1720) Conpound 1720 was

synt hesi zed usi ng precursor conpound 1 of synthesis schenme VII t“o?ohfﬁ;aigﬁgg
20 25 0 WD 02/ 057267 C 5 300 I JUN 2005 PCT/ USOL/ 45280 Aryl chloride 1
(400nmg, 1.50mml), DVSO (1 Onl) and histam ne (1.67g, 15.0mmol) are

conbi ned and heated to 120C under 10 nitrogen. After 6.5h, the reaction is
cooled to room tenperature and _partitioned between Et OAc and water. The

|l ayers ar & sepdrat Eamandd 1 sdaévBus. | keeing ShexFEREERISH th Et A (3X).
The conbi ned organic |ayers are washed with brine (2x), dried over M504,
filtered and concentrated to yield 494 of a 15 brown solid. The solid is
washec with cold McCH and recrystall{zed from MeOH to yield 197mg (43% of
an off white solid (1720). @\INR (8QLOD) d 3.05 (t, 2H, J = 7.0Hz), 3.94

(t, 2H J = 7.0Hz), 6.50 (d, {1H) JNH3. 5p0H 6.88 (brs, 1H), 7.04 (d, 1H,
(s’ 1HY, 8,34 (m 2H 20 M5 (ES) : 305.1
(M+1); Mt = 239-235C. Activitly ofO Colpounds Adenosine 3 (A3) receptor
conpetition radio |igand bindj Wl carried out for compound 1720 as
descri bed herein and int a e pages 153-154 of this specification.

J =3.5H), 7.42 (m 3H , 7.5

Compound 1720 was H
3. The compound of claim 1, having the structure:
(_}KW(NHE

N

o]

D
o

N

@LN N

4. The compound of claim 1, having the structure:

5. The compound of claim 1, having the structure:

HQO,

ZIHNH?.
o oa

IZ. .20
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found to have an A- receptor binding affinity greater than 10 thﬁs t hat
of reference conpound 1308 as described herein and, inter alia, I h&ﬁbﬁ&ﬁ
13, on page 169 of the specification. WD 02/ 057267 PCT/ US01/ 45280 P JUN
2005 301 Incorporation by Reference Al patents, published patent
applications and other references disclosed herein are hereby expressly

i ncorporated herein by 5 reference. Equivalents Those skilled in the art
will recognize, or be able to ascertain, using no nore than routine
experinentation, many 10 equi val ents to specific enbodi nents of the

i nventi on &escrFhedcomygparidl péaklyinel eihaviSgchheqimaltemes are i ntended to
be enconpassed in the scope of the following clainms. WO 02/057267 1 JUN
21105 PCT/U SO 1 /45280 302 is jpvention further provides conpounds
having the formula: R~ _R2 NCTﬁﬂﬁf 2XlI wherein R NR2 together forma
ring having the structure: 15 O

N
OH

WA
IZ_Jo
="

7. The compound of claim 1, having the structure:

8. The compound of claim 1, having the structure:

&(MHZ
N

;—_Z
W/
Iz 20

2
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NH2 20 25 30 or Rl is Hand R, is: OHR5 is H or substituted or
unsubstituted al kyl or alkylaryl. 35 v Wiat is clained is: 1. ATcdHﬁo&‘}m
having the structure: R /-R2 R5 wherein RLNR2 together forma ring having
the structure: or OHor Rl is Hand R2 is: R5 is H or substituted or
unsubstituted al kyl or alkylaryl. 303 2. The conmpound of claim1, having
the structure: 3. The conpound of claim1, having the structure: 4. The
conmpound of claim 1, having the structure: 5. The conpound of claim1,
having the structure: 304 I JUN 2005 6. The conpound of claim 1, having the

structure: 2. TRBecepuny ¢ elaim 1, hwaningg thRessryafemere;

N

IZ 20

10. The compound of claim 1, having the structure:

s
N <)NH2

N=\_O

SataNe
NN
H

11l. The compound of c¢laim 1, having the structure:

Uile
I

HN (ji]
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8. The conpound of claim 1, having the structure: 305 9. The conpound of
claim1, having the structure: 10. The conpound of claim1, havﬁqg;%h@n
structure: 11. The conpound of claim 1, having the structure: OH 306 < g%S
12. The conmpound of claim 1, having the structure: OH HN 13. The conpound
of claim1, having the structure: OH 14. The conpound of claim 1, having
the structure: OH 307 15. The conpound of claim1, having the structure:
16. The compoundnaf cGhdhiRd .ofM3YLRE &behé&iﬁ%ctt%egt%%eﬁhe, conpound of
claim1l1, having the structure: OH HN . 18. method for treating a di sease
associated with At adenosine receptor in a subject, conprising

adm nistering to the subject a therape@tically effective anount of a
conpound of claim1. 308 | JUN 2985 193 The nethod of claim 18, wherein the
subject is a manmal .

(s)
HN

\
. N @]
N H

13. The compound of c¢laim 1, having the structure:

OH
)

HN OH
— 0_jrf
A N

H

N

14. The compound of claim 1, having the structure:

o
fs)
HN
N"I \ o
S O
N
N

307




20. The nethod of claim 19, wherein the manmal is a human. 21. The net hod

of claim 18, wherein said At adenosine receptor is associated wth7T JUg 2mp
cognitive disease, renal failure, cardiac arrhythm as, respiratory o
epithelia, transmtter release, sedation, vasoconstriction, bradycardia,
negative cardiac i notropy and dronotropy, bronchoconstriction, neutrophi
chenotaxis, reflux condition, or ulcerative condition. 22. A water-soluble
prodrug of the conpounds of claim1l1l, wherein the water-soluble prodrug is
nmet abolized in vivo to produce an active drug which selectively inhibits
At adenosi 1&.r ethpt osmpdihd BecpaddrUg Wfvigkaicme 22t rd@r@i:n said prodrug is
net abol i zed in vivo by esterase catal yzed hydrol ysis. 24. A pharmaceuti cal
conposition conprising the prodrug of claim?22 and a pharnaceutically

acceptable carrier. 25. A nmetho r inhibiting the activity of an Al
adenosine receptor in a cell, j G@gpri ses contacting the cell wth a
conpound of claim1. 26. The net/hhodpf ¢l aim 25, wherein the conpound is an

ant agonsi st of the Al adenosip ecept or. . The nethod of claim 25,

wherein the cell is a h R cil | 9 28§ t hod of claim 27, wherein
t he conpound is an ant| st\N enosi ne receptors. ,29. The net hod
of claim 18, wherein saNg=li sease ms asthma, chronic obstructive pul nonary
di sease, allergic rhinitis, or an upper respiratory disorder. 30. The
met hod of claim29, wherein the subject is human.

16. The compound of ¢laim 1, having the structure:

)
A N,

N== e} Q
O/(\ a W el
NTy
H

17. The compound of c¢laim 1, having the structure:

OH
{s)
HN
X 0
N
N H

18. A method for treating a disease associated with A
 adenosine receptor in a subject, comprising
administering to the subject a therapeutically

effective amount of a compound of claim 1.
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31. The nethod of claim30, wherein said compound is an antagonist of A
adenosi ne receptors. 32. A conbination therapy for asthma, conprit Mh@ e
conmpound of claiml1, and a steroid, (32 agonist, glucocorticoid,

| eukotri ene antagoni st, or an anticolinergic agonist. 33. A pharnaceuti cal
conposition conprising a therapeutically effective anmount of the conpound
of claiml, and a pharnmaceutically acceptable carrier. 34. The nethod of
cl aim 29, erein said respiratory, disorder is asthma, allergi¢c rhinitis,
or chronic obsggﬁct?%QP?ﬂﬂ RénaFIAidt sése. W%§¥91Fhetbﬂaﬁﬁﬁ@éﬁFlcé? a
conposition of ehatAr 33, wherein said pharnmaceutical conposition is an
periocul ar, retrobulbar or intraocular injection formulation. 36. The
pharmaceutical conposition of claim33, wherein said pharmaceutical

COMposi tiomg.S aneyabeAbE of W1ALbONMSID rl thel mérBa L% S% nibEn.
pharmaceutical conposition of cl I"ai m 33, wherein said pharmaceuti cal

conposition is a surgical |rr|gat|ng sol ution. 38. A packaged

phar maceutigal GQREPOSLLAAD f er Ligahing a wﬂé?%ﬂf <a3gochat %e{eﬁ&%th@n Al

adenosi ne receptor in a subject, conpri'sing’ (&) a container holding a
therapeuti cal | y *éfFfpéervds amBRATtiadedt tvel tdonpoamickiofe cfldsensk. anerdb)

I nstructions forg,ysi,ng, sald HYPOYDH, T Ok LAt LBG,; SRS $838Fei 1k @

subj ect .
transmitter release, sedation, vagsoconstriction,

bradycardia, negative cardiac inotropy and dromotropy,
bronchoconstriction, neutrophil chemotaxis, reflux

condition, or ulcerative condition.

22. A water-soluble prodrug of the compounds of claim 1,
wherein the water-soluble prodrug is metabolized in
vivo to produce an active drug which selectively

inhibits A1 adenosine receptor.

23. The prodrug of claim 22, wherein said prodrug is

metabolized in vivo by esterase catalyzed hydrolvsis.

24. A pharmaceutical composition comprising the prodrug of

claim 22 and a pharmaceutically acceptable carrier.
25. A method for inhibiting the activity of an A1l adenosine
receptor in a cell, which comprises contacting the cell

with a compound of claim 1.

26. The method of claim 25, wherein the compound 1is an

antagonsist of the Al adenosine receptor.

27. The method of c¢laim 25, wherein the cell is a human
cell.
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39. The pharnmaceutically acceptable salt of the conmpound of claim1. 40.
The pharnmaceutical ly acceptable salt of the conmpound of clai m 39, T wHél €ifg
t he pharnaceutically acceptable salt of the conmpound of clains 6, 8, 12,
15, or 16 contains a cation selected fromthe group consisting of sodium
cal cium and amonium 41. The nethod of claim 18, wherein the At adenosi ne
receptor is associated with congestive heart failure. 311 42. A conpound
having the structure: 43. A compound having the structure: 44. A nmethod for
treating a disease associated with A2a adenosine receptor in a subject,

conpri si ng 28adnirhk StRtheg ter t Beasubipect whdhamnapent i eghpounef fectinve
amount of a conpound of claim42 or 43. 45. The method of claim44, wherein
the subject is S CHEPEIC %46 ALTRESHRRITG) T6FSBFEFn 45, wherein the subj ect
is a human. 47. The nethod of claim46, wherein said A2, adenosine
receptor is associated with |oconotor activity, 312 1 JUN vasodil ati on,

pl atel et ifi-bi FPBNMeHA rVpiilainsdfer BReBRiyetreichdigrase oghi 3558 sor der,

senile denentianrohifar kinnoncidhseaggimddryIne qreihed, of £] algidd,
wherein the conpound treats said diseases by stinulating adenyl ate

cycl ase. 49. A wateitsdl B @énpubBPEgrofP itedcrynpdapeder- clai m 42 or 43,
wherein said water-sol uble prodrug that is

30. The method of claim 29, wherein the subject is human.

31. The method of claim 30, wherein said compound is an

antagonist of Al adenosine receptors.

32. A combination therapy for asthma, comprising the
compound of c¢laim 1, and a steroid, B2 agonist,

glucocorticoid, leukotriene antagonist, or an

anticolinergic agonist.

33, A pharmaceutical compogition comprising a
therapeutically effective amount of the compound of

claim 1, and a pharmaceutically acceptable carrier.

34. The method of ¢laim 29, wherein said respiratory
disorder is asthma, allergic rhinitis, or chronic

obstructive pulmonary disease.

35. The pharmaceutical composgition of c¢laim 33, wherein
said pharmaceutical compesition is an periocular,

retrobulbar or intraocular injection formulation.
36. The pharmaceutical composition of claim 33, wherein

said pharmaceutical composition is a systemic

formulation.
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met abolized in vivo to an active drug which selectively inhibit A2a
adenosi ne receptor. 50. The prodrug of claim49, wherein said p"r’o'?d»:}if@} PBS
nmet abol i zed in vivo by esterase catal yzed hydrolysis. 51. A pharnmaceuti cal
conposition conprising the prodrug of claim49 and a pharnaceutically
acceptable carrier. 52. A nmethod for inhibiting the activity of an Al a
adenosine receptor in a cell, which conprises contacting said cell wth a
conmpound of clains 42 or 43. 53. The nethod of claimb52, wherein the
conpound is an antagoni st of said AZa adenosi ne receptor. 54. The net hod
of claimb53/.whthei phahpacehti¢sl achupesitiel | o£55c1dime ARt hothegkinl ai m 53,

wherein the conpound |530a RNLRGON St Qlo 2 adenosine [eCeplflisa; 6. A
phar maceuti cal conmposition conprrsing a ptqnerapeutl cally ef f€CtT Ve anount
of the conpoundiufigRkiny 3UMzt2@05 claim 42 or 43 and a pharnaceutically
acceptable carrier. 57. The pharmaceutical conposition of claim 56,
wherein said therapeutically effective anount is effective to treat

Par ki nson' $8di seagpecandedi stasescassbeant edmpbditidrocomdt areacihyi tiy,
vasodi | ation, pLatel et inhibhiti gln, , neutrophil_ superoxide ggner ation,

“de vig

cogni tive di sor @t oraTEYRE i £7 58 AAROSHEPnaEEGPTRAl *Bofposi ti on

of claim56, whetlejart,sacthpphaifgeeuti cal conposition is an ophthal mc
formul ati on.
(a} a container holding a therapeutically effective

amount of the compound of claim 1; and

(b} instructions for using said compound for treating

sald disease in a subiject.

3%. The pharmaceutically acceptable salt of the compound of

claim 1.

40. The pharmaceutically acceptable salt of the compound of
c¢laim 39, wherein the pharmaceutically acceptable salt
of the compound of claims 6, 8, 12, 15, or 16 contains
a cation selected from the group consisting of sodium,

calcium and ammonium.

41. The methed of ¢laim 18, wherein the A1 adenosine

receptor 1s associated with congestive heart failure.
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59. The pharnaceutical conposition of claimb56, wherein said
phar maceuti cal conposition is an periocular, retrobul bar or |n%{aqgmﬁ%ﬁ;
injection formul ation. 60. The pharmaceutical conposition of cl ai m 56,
wherein said pharmaceutical conposition is a systemc fornulation. 61.
The pharmaceutical conposition of claimb56, wherein said pharnmaceuti cal
conposition is a surgical irrigating solution. 62. A conbination therapy
for Parkinson's disease, conprising the conpounds of claim42 or 43, and
any of tha2dopani&fSREneeiis 68 A .LQuhiRation therapy for cancer,
conprising the conmpound of claim42 or 43, and any of the cytotoxic
agents. 314 LJUN C. UQJ 64. A conbination therapy for glaucoma, conprising
the conmpound of claim42 or an@Ha prostagl andin agonist, a nuscrinic
agonist, or a (3-2 antagonisEi2§ il A packaged phar maceutical conposition
for treating a disease assothgt ith Al a adenosine receptor in a
subj ect, conprising: (a) a con aln hol ding a therapeutically effective
anount of the conpound of clal“ﬂ" or 43; and (b) instructions for using

i N G in a subject. 66. A
pharmaceutically acggept?a (™ \he sonpound of claim42 or 43. 67.

43. A compound having the structure:

'S
i
N

&)

- N

’f /N \ J)Hhﬁg:;%

H

44. A method for treating a disease associated with A2a
adenosine receptor in a subiject, comprising
adminigtering to the subject a therapeutically

effective amount of a compound of claim 42 or 43,

45. The method of claim 44, wherein the subject is a

mammal .

46. The method of claim 45, wherein the subject is a human.

47. The method of claim 46, wherein said 2;, adenosine

receptor is assoclated with locomotor activity,
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wherein the pharmaceutically acceptable salt of the conpound of claim4l
or 42 contains anion selected from the group consisting of nal ei"c] JUH SO08
fumaric, tartaric, acetate, phosphate and mesylate. 315 68. A conpound
having the structure: N 69. A nethod for inhibiting the activity of an A3
adenosine receptor in a cell, which conprises contacting the cell wth a
conpound of claim®68. 70. The nethod of claim69, wherein the conpound is
an antagoni st ghsddieAd oadenosigigte@eept o 4 n#dy; diteh et hoge oy gham 69,
wherein the cell is human cell. 72. The nmethod of claim 71, wherein the
conpound i s an SERERJONCSst PR E@EN0si PRIMIEEEPt ordisorderA metdidd cof
treating damageatfeddia exe ofrRi sl 4C1a;-00ich conprises adninistering to
the subject a conposition conprising a therapeutically effective anount
of the compound of claim®68. 74. The nethod of claim 73, wherein the damage
Compri ses 4BSUIBRL QLcRB) ©ALIENCR, GMBOEL, Tonch diERAN e glaucon,
conprising admnistering to a subject a't erapeutlcaﬁ effective anount
of the conpoundadl &lssiawe68by346iR0GE itg. adcophiismaticdmseher apy for

gl aucoma, conprising the conpound of claim 68, and one or nore conpounds
selected fromthe group consisting of beta adrenoceptor antagonists,

al pha- 2 addénoc@pvatergonivdtle, readbogi of the compound of claim 42 or

43, wherein said water-soluble prodrug that 1is

metabolized in vivo to an active drug which selectively

inhibit Az, adenosine receptor.

50. The prodrug of claim 49, wherein said prodrug is

metabolized in vivo by esterase catalyzed hydrolysis.

51. A pharmaceutical composition comprising the prodrug of

claim 49 and a pharmaceutically acceptable carrier.
52. A method for inhibiting the activity of an 2., adenosine
receptor in a c¢ell, which comprises contacting said

cell with a compound of claims 42 or 43.

53, The method of claim 52, wherein the compound iz an

antagonist of said A, adenosine receptor.

54, The Inéthod. of claim 53, wherein the cell is a human
cell.

55. The method of c¢laim 53, wherein the compound is an

antagonist of A;, adenosine receptors.

56. A pharmaceutical composition comprising a

therapeutically effective amount of the compound of
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anhydrase inhibitors, cholinergic agonists, prostaglandins and - 4 YN 200
prostagl andi n receptor agonists, angiotensin converting enzyne (A vt 2005
i nhi bitors, AMPA receptor antagonists, 5-HT agoni sts, angi ogenesis

i nhi bitors, NVDA antagonists, renin inhibitors, cannabinoid receptor
agoni'sts, angiotensin receptor antagonists, hydrochl orothiazide (HCTZ),
somatostatin agoni sts glucocorticoid antagoni sts, mast cell degranul ation

inhibitors, alphasadrengrobs resepif Dl QEhehice@lRDA1Z adreBpeapior
ant agoni sts, thronboxane A2 mnetics, protein kinase inhibitors,

prost agl andi n FC2gd&ifHati ves, prostagl andin-2 al pha antagonists, dopani ne
D and 5-HT2 agonists, nitric-oxide-releasing agents, 5-HT 2 antagoni sts,
cycl ooxygenase inhibitors, inosine, dopam ne D2 receptor and al pha 2

adr enocept 6t’ - adofi seRarfsiratiigel Dicoeaspttdrnamhgediasn dfd DRherelept or
agoni sts, vasopie38i RHLG8RNEE A RIQRESLS; eg#&%&g" SIS S
1-(3-hydroxy-2-Sphosphghy'neth%xyd?o%yf?%@%%%ine NB%)gg%d rg%gtéﬁ

anal ogs and prodregs, Pelyiosen rordbseagecepl otiddegandsssonisted i with M
agoni sts, sodi um,chappsl ngﬂé&g %%ggilaﬁg[d on éélo%eﬁgéf"l%ﬁai%&i?%ﬁ!& beta
adrenoceptor antagoni st an al pha agonléﬁ oﬁ%lnatlons, guanyl at e
cycl ase activat sveytraphibyaspdirbaide s genemdoitel | mogeteptor disduflat or s,

et hacrynic aC'dbro%gﬁ'legﬂﬁﬁﬁﬁ%éﬁet'c aci d anal ogs, actin disrupters,

cal cium channel bl ockers and neuroprotective agents. 317 77. A conbination
‘'t herapy for glaucoma, conprising the conpound of claim68, and one or nore
conpounds 58. The pharmaceutical composition of c¢laim 56, wherein
said pharmaceutical composition is an ophthalmic

formulation.

589. The pharmaceutical composition of c¢laim 56, wherein
said pharmaceutical composition is an periocular,

retrobulbar or intraoccular injection formulation.

60. The pharmaceutical composition of claim 56, wherein
said pharmaceutical composition is a systemic

formulation,

6l. The pharmaceutical composition of c¢laim 56, wherein
sald pharmaceutical composition is a surgical

irrigating solution.

62. A combination therapy for Parkingon's disease,
comprising the compounds of claim 42 or 432, and any of

the dopamine enhancers,

€3. A combination therapy for cancer, comprising the

compound of claim 42 or 43, and any of the cytotoxic

agents.
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selected fromthe group consisting of beta adrenoceptor antagonists,

al pha-2 adrenoceptor agonists, carbonic anhydrase inhibitors, eh@kﬁn§@%§§
agoni sts and prostaglandin receptor agonists. 78. A pharnmaceutical = “°
conposition conprising a therapeutically effective anmount of the conpound
of claim®68 and a pharnmaceutically acceptable carrier. 79. A packaged
phar maceuti cal conposition for treating a disease associated with an A3

adenosi Ne EACePAOr o daci Bl 6k .31 Ngi a caplal olgi;ng a
t herapeutically ef? ectli \?e am)urﬁro tr?gjctcog%)%ltgm of gp%?#npg%mfar% (b)
i nstructions fofomRIHY saifd cdapound2f orrt ridat i mgd sai dedeseaslaridina

subject. 80. A od of. naking a conpasition 1 C ri ses the conpound
of clai m 68, thggér%%o’d acé“r‘%ﬁﬁ“’g?h% %12%%8%g°ﬂ%®‘?3r?&%§%8“6?% aim68 with
a suitable carrier. 81. A pharmaceutically acceptable salt of the conpound
of clain1%§. 82. Thgﬁghar ceuticall¥ acce tabJe,saI% of claim81,

wher ei n t hé ’phatr maE&ttPe |E§m§F@EBFEb 2l sEPPPRIHI st O%hn BERRGA S ePect ed
fromthe group abssisii Bgsobifvd®i Githlf UWIAT ifSenbaihal itecaatekat &n phosphat e
and nesyl ate. 83..  The conpound,of claim 1, wherein when RINR2 together

forma ring havFPhy ¥He CtreY:318 HO NH2 h NH, R5 is H
- CH2( NC5Hg) ( OH) ( CBH5) , - CH2OCHS3,

(a) a container holding a therapeutically effective

amount of the compound of claim 42 or 43; and

{(b) instructions for using said compound for treating

said disease in a subject.

66. A pharmaceutically acceptable salt of the compound of

claim 42 or 43.

67. The pharmaceutically acceptable salt of claim 66,
' wherein the pharmaceutically acceptable salt of. fhe
compound of claim 41 or 42 containg anion selected from
the group consisting of maleic, fumaric, tartaric,

acetate, phosphate aqd mesylate.
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-(CH2) 2C(O) OH, -CH20CH2C(O) NH2, -C(O) OH, -CHg,

- CH2Q( CH2) 20H, - CH2OCH2C( 0) OCH3, or -CH20CH2C(0) OH; or OH when Rl and
R2is: RSis H -CH2(N2C3H3), -C(O) OH, -CH2Q(CH2)2CH, - C(O) OCHS, {5?%
-C(0)NH2, or a pharmaceutically acceptable salt thereof. 84. Use of t he
conpound of claim1 for manufacturing a nedicanent useful for treating a
di sease associated wth an Al adenosine receptor in a subject. 85. Use of
t he conpound of claim1 for manufacturing a nedicament useful for

i nhi bi tingehe Aacttnmbpdindhaadnindl chadenqsites.eceptor in a cell. 86. A
pharmaceutical conposition conprising the conpound of claiml, a
pharmaceutically acceptable ncarrier and at | east one of steroid, (32

agoni st, glucocorticoid, | uk triene antagonist, or an anticolinergic
agoni st. 319 87. Use of the und of claim42 or 43 for manufacturing a
medi cament useful for treati g al_ di sease associated wth an A2a adenosi ne
receptor ina subject. 88. Use offfthe compound of claim42 or 43 for

n' auf acturing a medi canent usef inhibiting the activity of an A2a

adenosi ne receptor in a cel Alphar maceut i cal conposition conprising
t he conmpounds of claim42 E:;$£\ arnaceutlcally acceptabl e carrier
rs

and any of the dopam ne enh

69. A method for inhibiting the activity of an A3 adenosine
receptor in a cell, which comprises contacting the cell

with a compound of claim 68.

70. The method of c¢laim 69, wherein the compound is an

antagonist of the A3 adenosine receptor.
71. The method of c¢laim 69, wherein the cell is human cell.

~72. The method of claim 71, wherein the compound is an

antagonist of A3 adenosine receptors.

73. A method of treating damage to the eye of a subject
which comprises administering to the subject a
composition compriging a therapeutically effective

amount of the compound of claim 68.

74. The method of claim 73, wherein the damage comprises

retinal or optic nerve head damage.
75. A therapy for glaucoma, comprising administering to a

subject a therapeutically effective amount of the

compound of claim 68,
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90. A pharmaceutical conposition conprising the conpound of clai?142 or
43, a pharmaceutically acceptable carrier and any of the cytotox &ﬁﬁééﬁﬁ§.
91. A pharmaceutical conposition conprising the conpound of claimd42 or
43, a pharnmaceutically acceptable carrier and a prostagl andi n agonist, a
muscrinic agonist, or a R 2 antagonist. 92. Use of the conpound of claimb50
for manufacturing a nedicanment useful for inhibiting the activity of an
A3 adenosi IV .r eseptatibinktdoeel kheBIoy User0f gl BEcSRIPOWRE R s Ch@i nark0 for
manuf acturing a_nedi canment useful for treating damage to the eye of a

subj ect. 94. USEOIB?O‘%‘HZ c%tlnptfdﬁ&mof 68} ai FRG0 9B MENUMREEUr FRBPOUNAS

medi cament usef Bb1é6teq! Btta0Mhe Br3upUbbREist 820 Ji 1%3a TASeHSEork! ai m
94, wherein the nedicament further conprises one or nore conpounds

sel ected from PREAGPRLH TondilBhfng CFUSBCLSREPENREPIIGESant GHOPRRHS | -

al pha- 2 adr enocephParfagoni st SinG@5REREC anhydt 258 o ARi bi t oL g, £41Q] i nergic
agoni sts, prostagl andins and prostaglandin receptor agoni sts, angiotensin
converting enz§fes 2N bicner s PrarPactaedipt orressdgoni sgenisis HT

agoni sts, angi ogeeestsnd i Bt nlYVRA ARAIONEST S 1 @Rl Nhi Qid0r s,
cannabi noi d receptor agonists, angiotensin receptor antagonists,

hydr ochl or ot hi aZFEBPTYHCTZRtagombt st at PrHBgorusnssys ucoenot pgehesis

ant agoni sts, mashneeldodeor angiali o,kohLRILOrS. RN adRREgI L receptor

bl ockers, al pha-2 adrenocept or

cannabinoid receptor agonists, angiotensin receptor
antagonists, hydrochlorothiazide (HCTZ), somatostatin
agonists ; glucocoxticoid antagonists, mast cell
degranulation inhibitors, alpha-adrenergic receptor

blockers, alpha-2 adrenoceptor antagonilists, thromboxane
A2 mimetics, protein kinase inhibitors, prostaglandin F
derivatives, prostaglandin-2 alpha antagonists,
dopamine D1 and 5-HT2 agonists, nitric-oxide-releasing
agents, 5-HT 2 antagonists, cyclooxygenase inhibitors,
inosine, dopamine D2 receptor and alpha 2 adrenoceptor
agonisgts, dopamine D1l receptor antagonist and D2
receptor agonists, vasopressin receptor antagonists,
endothelin antagonists, 1-{3-hydroxy-2-
phosphonylmethoxypropyl)cytosine (HPMPC) and related
analogs and prodrugs, thyroid hormone receptor ligands,
muscarinic M1l agonists, sodium channel blockers, mixed-
action ion channel blockers, beta adrenoceptor
antagonist and PGF2 alpha agonist combinations,
guanylate cyclase activators, nitrovasodilators,
endothelin receptor modulators, ethacrynic acid, other
phenoxyacetic acid analogs, actin disrupters, calcium

channel blockers and neuroprotective agents.
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antagoni sts, thronboxane A2 minetics, protein kinase inhibitors,- 4 s oens
prostagl andin F derivatives, prostaglandin- 2 al pha antagonists,‘dopéﬁfng“m
D and 5-HT2 agonists, nitric-oxide-releasing agents, 5-HT 2 antagoni sts,
cycl ooxygenase inhibitors, inosine, dopamne D2 receptor and al pha 2
adrenocept or agoni sts, dopam ne DI receptor antagoni st and D2 receptor
agoni sts, vasopressin receptor antagonists, endothelin antagonists,

1- (3- hydr oxyr,2- aphespbanw iRl hexyPLOpY | eyt g,ﬁga@orﬁﬁp'\/%@np@mgiﬁge! alrd
anal ogs and prodrugs, thyroid hornone .recepfor [igands, “nuscarinic M
agoni sts, sodi ufFERaARE| i ocMeds, APxedandctdmm iwn shaaneftompuidsr s, beta

adr enocept of agkagenkst ARl E2.8Na.A00N Al COMIAAL LADSno.gHANY| at e
endot eq

cyclase activators, nitrovasodilators, in receptor nodul ators,
et hacryni ¢ aci dangegeristghendlyhect i adsirdcanabogsagadisitis  di saxipirarcs,

cal cium channel,Ql.@cker s aﬁQhﬂ%H&Q%rOteQﬁkﬁﬁn gents. 321 rdid Wl 96. The
use of claim94, erein the nedi camént furthner conprl%es one or nore
conpounds sel ecpedstaghndia: gregaptoronsirsititisg of bet a adr enocept or

ant agoni sts, al pha-2 adrenoceptor agoni sts, carbonic anhydrase inhibitors,
chol i nergi ¢ agoni sts and prostagl andin receptor agonists. 97. The

phar maceut i"dal @éonpogitaroacefhtidal m 78¢ohwies hieilon conprdgimigiage or avore

d I 1 i sti f t d
anthgoni st s, - aroREpo R e BhPgoR Shet%her s ErdnfytpacEY  of

¢laim 68 and a pharmaceutically acceptable carrier.

79. A packaged pharmaceutical composition for treating a
disease associated with an A3 adenosine receptor in a
. subject, comprising: .
(a) =a container holding a therapeutically effective
amount of the compound of claim 68; and
(b) instructions for using sald compound for treating

said disease in a subject.

80. A method of meking a composition which comprises the
compound of claim 68, the method compriging admixing

the compound of elaim 68 with a suitable carrier.

8l. A pharmaceutically acceptable salt of the compound of

claim 68,

82. The pharmaceutically acceptable salt of claim 81,
wherein the pharmaceutically acceptable salt contains
an anion selected from the group consisting of maleic,

fumaric, tartaric, acetate, phosphate and mesylate.

83. The compound of c¢laim 1, wherein when RiNR;
together form a ring having the structure:
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i nhi bitors, cholinergic agonists, prostaglandins and prostaglandgq frar m
receptor agonists, angiotensin converting enzynme (ACE) inhibitors, ¢WP i)
receptor antagoni sts, 5- HT agoni sts, angi ogenesis inhibitors, NVDA
antagoni sts, renin inhibitors, cannabinoid receptor agonists, angiotensin
receptor antagonists, hydrochl orothiazide (HCTZ), somatostatin agonists,

gl ucocorticoid antagonists, mast cell degranulation inhibitors, alpha-
adrenergi c receptor bl ockers, al pha-2 adrenoceptor antagonists,

t hronboxane A2 minetics, protein kinase iphibitors, prostaglandin F
derivatives, prostaglandin- 2 al pha antagomNsts, dopanmine D1 and 5- HT2
agoni sts, nitric-oxide-reféasjng agents, 2 ant agoni st s,

cycl ooxygenase inhibitors,/ i regept or and al pha 2
adrenocept or agoni sts, dop ni st and D2 receptor
agoni sts, vasopressin receptor antlagonists, endothglin antagonists,

1- (3- hydr oxy- 2- phosphonylnethoxyﬁ}opylféyt05|ne (APMPC) and rel at ed

anal ogs and prodrugs, thyroid hornone receptor |igands, nuscarinic M

agoni sts, sodi um channel bl ockers, m xed- action ion channel bl ockers, beta
~adr enocept 8s 3?2ianr§§mﬁﬂéﬁshﬁaﬂﬁGﬁﬂﬂalpﬁﬁﬂ%@hnlst conbi nati ons, guanylate
cycl ase activators, miGH:byASO@H, at-EH£CH€ haifthel rﬁ(@é@é.ptmﬁsnodul ators,
ethacryni c acid, ot hdikOfREneRaceiO0CHaC| @) (iial ogs, -EOFR U0 Plipt er s,

cal ci um channebrblockers and neuroprotective agents. 98. The
pharmaceutical conposition of claim78, further conprising one or nore
conpounds sel ected fromthe

CH

when Ry is H and Ry is:

Rs is H, -CH;(N,C:H;), -C{Q)}OH, -CH,0(CH,),0H, -C(QO)JOCH,, or
-C {0} NH;,

or a pharmaceutically acceptable salt thereof.

84. Use of the compound of claim 1 for manufacturing a
medicament wuseful for treating a disease associated

with an A1 adenosine receptor in a subject.

85. Use of the compound of c¢laim 1 for manufacturing a
medicament useful for inhibiting the activity of an A:

adenosine receptor in a cell.

86. A pharmaceutical composition comprising the
compound of c¢laim 1, a pharmaceutically acceptable
carrier and at least one of steroid, f2 agonist,
glucocorticoid, leukotriene antagonist, or an

anticolinergic agonist.
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group consi sting of beta adrenoceptor antagonists, alpha-2 adrenqgeptﬁf!ﬁ,
agoni sts, carbonic anhydrase inhibitors, cholinergic agonists and JUN 2005
prostagl andin receptor agonists. 99. Use of the conpound of claim®68 for
manuf acturing a medi canent useful for treating a disease associated wth
an ‘A3 adenosi ne receptor in a subject in need of such treatnent, wherein
the di sease associated with the A3 adenosine receptor is asthng,

bronchitis, chronic obstructive pul nonary di sorder, or

bronchoconstriction. 100. A process of manufacturing the conmpound of claim
68, conprisifg-the Bsepsobf th@ (@preadtiof tdleicomgéundr 3283 wifidr
histam ne in thg. presencs;,of di mgihyl  Sulfoxider (b) heating the reaction

m xture under an I nert atnosphere; é) cool i'ng t'he react ron mxture and
separating the dasgangcabayetatfadbmitie agueeusdeayeine (ticawsiy ng tehe
organi c | ayer m@hg.gg%ne, drying, and filtering, to yield the conpound.

101. The process of ¢ aim 100, wherein in step (b) the reaction mxture is
heat ed under a nitrogen atnosphere. 102. The process of claim 100, wherein

in step (d) t organic layer, is dried with Ngﬁgﬁ 103. Use t he
compound of agg'of c %?nsog-f?“?ofomﬁﬁﬁﬂﬁgc?ﬁri ]ﬁlnégicﬁﬁenggusghﬁn f or
treating a diseaséaassoingt ad médivand adendsi merr ebapiding achesubj ect

in need of such _treatpent, wherein the di sease
act1v1g§ of an(imAaden051ne receptor in a cell.

89. A pharmaceutical composition comprising the
compounds of claim 42 or 43, a pharmaceutically

acceptable carrier and any of the dopamine enhancers.

90. A  pharmaceutical composition  comprising the
compound of c¢laim 42 or 43, & pharmaceutically

acceptable carrier and any of the cytotoxic agents.

91. A  pharmaceutical composition comprising the
compound of c¢laim 42 or 43, a pharmaceutically
acceptable carrier and a prostaglandin agonist, a

muscrinic agonist, or a f-2 antagonist.

92. Use of the compound of claim 50 for manufacturing
a medicament useful for inhibiting the activity of an

A3 adenosine receptor in a cell.

93. . Use of the compound of claim 50 for manufacturing

a medicament useful for treating damage to the eye of a

subiject.

94 . Use of the compound of claim 50 for manufacturing

a medicament useful for glaucoma in a subject.
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is antidiuresis, bradycardia, bronchitis, bronchoconstriction, AI;Q@Q@B@;§
di sease, cardiac arrythnias, cardiac hypoxia, hypertension, inflarmati‘t
negative cardiac inotropy and dronotropy, renal failure, sedation or is
associated wwth transmtter release, respiratory epithelia, contraction

of snmooth nuscle underlying respiratory epithelia, vasoconstriction or
mast cell degranulation. 324 1 ~I Nt~ rt 104. Use of the conmpound of any of
clains 1-17 for enhancing the nenory of a subject. 105. Use of the
conmpound of claim42 or 43 for manufacturing a nedicanent useful for
treating a di%ease dflsociwed ofiv tdladm Aba, adenesiine rheeptedicamantsubj ect
in need of sucl n wherein the di sease associ ate it he A2a
adenosi ne recep?‘w‘d;ﬂglﬁ%JE gg?ﬁ%?ﬁéso%s s°6f s8as&bF C@fﬂgﬁ‘&% .Sig%(\.jlvtl%ge£%?m t he
conpound of cl akthe68rbop ransiacing i of BetaregdcareriptosefanlabronisétsLati ng a
di sease associat«idh y@th n A3 adenosine receptor in a subjecg %n need of
such treatment, “whéFer n EHECHPEBRER” as8dEPat bt wi FATPHRC A3 2BGENTE e
receptor is nyocahtlbbtorscheModinebgofchiddrSstel bpenehppemnst hizCtaon. 107.
Use of the conpound of. claim68 for manufacturing a nedi cament useful for
treating iananﬁﬁ?FEﬁP%ﬁn{#&aEﬁﬁ?p§§§SG€Pﬁﬁéﬁsmﬁ?WF%RF%Q?l&déﬁﬁg?ﬁﬁnﬁﬁceptor
in a subject. leBzyhbse(atrl henrcioipeuad okmehal&a&f8-JoranrRBghastyying a

nmedi canent usef for treating a di sease associated wth an A3, adenosi ne

recept or in a Sggjgg?n}%t%e Gfogenesis inhibitors, NMDA antagonists,
renin inhibitors, cannabinoid receptor agonists,
angiotensin receptor antagonists, hydrochlorothiazide
(HCTZ) , somatostatin agonists . glucocorticoid
antagonists, mast cell degranulation inhibitors, alpha-
adrenergic receptor blockers, alpha-2 adrencceptor
antagonists, thromboxane A2 mimetics, protein kinase
inhibitors, prostaglandin F derivatives, prostaglandin-
2 alpha antagonists, dopamine D1 and 5-HT2 agonists,
nitric-oxide-releasing agents, E-HT 2 antagonists,
cyclooxygenase inhibitors, inosine, dopamine D2

receptor and alpha 2 adrenoceptor agonists, dopamine D1

receptor antagonist and D2 receptor agonists,
vasopressin receptor antagonists, endothelin
 antagonists, 1- (3-hydroxy-2-

phosphonylmethoxypropyl)cytosine (HPMPC) and related
analcgs and prodrugs, thyroid hormone receptor ligands,
muscarinic M1 agonists, sodium channel blockers, mixed-
action ion channel blockers, beta adrenoceptor
antagonist and PGF2 alpha agonist combinations,
guanylate cyclase activators, nitrovasodilators,
endothelin receptor modulators, ethacrynic acid, other
phenoxyvacetic acid anaiogs, actin disrupters, calcium

channel blockers and neuroprotective agents.
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such treatnent, wherein the disease associated with the A3 adenosine
receptor is associated with mast cell degranulation. 109. Use of t gy 2605
conpound of claim68 for manufacturing a nedi canent useful for treating a
di sease associated w th an A3 adenosine receptor in a subject in need of
such treatnent, wherein the di sease associated wth the 325 A3 adenosi ne
receptor is asthma, glaucoma, retinopathy, ocular ischema, or macul ar

degenerati @, 326 use of claim 94, wherein the medicament further
comprises one or more compounds selécted from the group
consisting of beta adrenoceptor antagonists, alpha-2
adrenoceptor agonists, carbonic anhydrase inhibitors,

cholinergic agonists and prostaglandin receptor

agonigts.

97. The pharmaceutical composition of claim 78, further.
comprising one or more compounds selected from the
group consisting of beta adrenoceptor antagonists,
alpha-2 adrenoceptor agonists, carbonic anhydrase
inhibitors, cholinergic agonists, prostaglandins and
prostaglandin receptor agonists, angiotensin converting
enzyme (ACE) inhibitors, AMPA receptor antagonists, 5-

HT agonists, anglogenesis inhibitors, NMDA antagonists,

rehin inhibitors, cannabinoid  receptoxr agonists,
angiotensin receptor antagonists, hydrochlorothiazide

(HCTZ) , somatostatin agonists, glucocorticoid

antagonists, mast cell degranulation inhibitors, alpha-
adrenergic receptor blockers, alpha-~2 adrenoceptor
antagonists, thromboxane A2 mimetics, protein kinase
inhibitors, prostaglandin ¥ derivatives, prostaglandin-
2 alpha antagonists, dopamine D1 and 5-HT2 agonists,
nitric~oxide—releasing agents, 5-HT 2 antagonists,

cyclooxygenase inhibitecrs, inosine, dopamine D2

receptor and alpha 2 adrenoceptor agonists, dopamine D1
receptor antagonist and D2 recepior agonists,
- vasopressin receptor antagonists, endothelin
antagonists, ‘ 1-(3~-hydroxy-2-
phogphonylmethoxypropyl)cytosine  (HPMEC) and related
analogs and prodrugs, thyroid hormone receptor ligands,
muscarinic M1 agonists, sodium channel blockers, mixed-

action ion channel blockers, beta adrenoceptor
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98.

99.

100.

EAR S

antagonist and PGF2 alpha agonist combinations,
guanylate cyclase activators, nitrovasodilators,
endothelin receptor modulators, ethacrynic acid, other
phenoxyacetic acid analogs, actin disrupters, calcium

channel blockers and neuroprotective agents.

The pharmaceutical composition of claim 78, further
comprising one or more compounds selected from the
group consisting of beta adrenoceptor antagonists,
alpha-2 adrenoceptor agonists, carbonic anhydrase
inhibitors, cholinergic agonists and " prostaglandin

receptor agonists.

Use of the compound of claim 68 for manufacturing a
medicament wuseful for treating a disease associated
with an A3 adenosine receptor in a subject in need of
such treatment, wherein the disease associated with the
A3 adenosine receptor is asthma, bronchitis, chronic

obstructive pulmonary discorder, or bronchoconstriction.

A process of manufacturing the compound of claim 68,

comprising the steps of:

cl
{a) reacting the compound
N/ | \
\N N
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with histamine in the presence of dimethyl sulfoxide;

{(b) heating the reaction mixture under an inexrt

atmosphere;

(¢) cooling the reaction mixture and separating the

organic layver from the aqueous layer;

{(d) washing the organic layer with brine, drying, and

filtering, to vield the compound.

101. The process of claim 100, wherein in step (b) the

reaction mixture is heated under a nitrogen atmosphere.

102. The process of c¢laim 100, wherein in step (d) the

organic layer is dried with MgSQ,.

103. Use of the compound of any of claims 1-17 for
manufacturing a medicament useful for treating a
disease associated with an Al adenocsine receptor in a

subject in need of such treatment, wherein the disease

is antidiuresis, bradycardia, bronchitis,
bronchoconstriction, Alzheimer’s disease, cardiac
arrythmias, cardiac hypoxia, hypertension,

inflammation, negative cardiac inotropy and dromotropy,
renal failure, sedation or is asgociated with
transmitter release, respiratory epithelia, contraction
of smooth muscle underlying respiratory epithelia,

vasoconstriction or mast cell degranulation.
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104. Use of the compound of any of claims 1-17 for enhancing

the memory of a subject.

105. Use of the compound of claim 42 or 43 for manufacturing
a medicament useful for treating a disease associated
with an A2a adenosine receptor in a subject in need of
such treatment, wherein the disease associated with the

AZa adenosine receptor is Parkinson’s disease or

glaucoma.

106. Use of the compound of claim 68 for manufacturing a
medicament useful for treating a disease associated
with an A3 adenosine receptor in a subject in need of
such treatment, wherein the disease associated with the
A3 adenosine receptor is myocardial igchemia,

bronchitis, or bronchoconstriction.

107. Use of the compound of claim 68 for manufacturing a
medicament useful for treating inflammation of the eye

assoclated with an A3 adenosine receptor in a subject.

108. Use of the compound of claim 68 for manufacturing a
medicament useful for treating a disease asgociated
with an A3 adenosine receptor in a subject in need of
such treatment, wherein the digsease assgociated with the

23 adenosine receptor is associated with mast cell

degranulation.

109. Use of the compound of c¢laim 68 for manufacturing a
medicament useful for treating a disease associated
with an A3 adenosine receptor in a subject in need of

such treatment, wherein the disease associated with the
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A3 adenosine receptor is asthma, glaucoma, retinopathy,

ocular ischemia, or macular degeneration.
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