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COVPOUNDS SPECI FI C TO Al INE A, A2A, AND A, RE S AND USES THEREOF

5 This aggébpgqup is a continuation-in-part and clains ppdmrdoinssh U. S.
Seri al ’11/26%0§§L§lﬁffi+%ed Decenbej 1, 2000, 09/7 28, 607, filed
Decenber _1; and 09/728, 616, filed Decenber 1, 2000, each of which
is hereby in “ﬂM O by reference in its entirety. Throughout this
appl i cation, T@& @m made to conmpounds that specifically bind to i)
adenosi ne A, Cent.aks (such as inter alia, pages 4-76, 130-175, and
257-287), i) aden05|ne 15 A2 recepouNsBs (SREOIRECi T@er alia, pages 176-201,

and pages 288-293), and adenosine A, receptors._(su i.n lia, pages
202-256 and 291- 2BTNOBERE friodner &fNDcr?e Fﬁ EHFPB(FI %BA@F? s:;rglé:Rli:glFan

ubiquito s nodul at or of nunmerous physiological activities, particularly
W thin t cardi ovascul ar and nervous systens. The effects of adenosi ne
appear to bermfﬂlaagdlbycsp90|fka cel | ceukfaeet teeeptoP2 L pr ofBfnsCLaims

‘Adenosi ne nodulateg diverse physi.aliogical 25 functionse | nehugtpgmbadustion
of sedati on,Pvhsoti{ ation, suppressi on of cardi'ac rate and contractility,

|nh|b|t|on(ﬁOO@laD@Veu&a@@ﬂegdeqdyDegtmmﬂtaﬂhoﬁQﬂC@ﬂ%m@néégéﬁésﬁéoand

inhibition o ol ysi Ln, a on tg its effects gn .adenylateceyckase,
adenosine h é %%g $¥ %a%lto ggg%jpota35|un136 channelsre ?gduce ff

throughloaIbenr@haﬂaets randtenhnbitetpr stinul ate phosph0|n05|t|de
turnover through receptor-
Throuchout this application, reference 1s made to compounds
that specifically bind to 1) adenosine A, receptors (such as
inter alia, pages 4-76, 130-175, and 257-287;, 1i1i) adenosine
15 R,, receptors (such as inter alia, pages 17€-201, and pages
988-293), 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 numerous
physiological activities, particularly within the
cardiovascular and nervous systems. The effects of adenosine
appear to be mediated by specific celli 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 gluconeogenesis and
inhibition of 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 turncver 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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medi at ed nechani snms (See_for exanple, CE Miller a B. Stein "Adq:qctﬁ:l g
Recept or Ant agoni sts: S’ct ures and Potential Th eutic Applications,
Current Rpgysmesstical 35 Design, 2:501 (1996) and C E.  Mudeso1/43280

"Al- Adenosi ne Receptor Antagonists,"” 2Exp. Opin. Ther. Patents 7(5):119
(2997)). trererrrrerrrrrrerrrrrrrrrrrr *@0002* (r) 11 0 C T 2006 WO

02/ 057267 PCT/US01/-5280 2 Adenosine receptors belong to the superfamly
of purine receptors which are currently subdivided into P1 (adenosine)

and P2 (ATP, ADP, and ot her nucl eotides) receptors. Four 5 receptor
subtypes for the nucl eoside adenosi ne have been cloned so far fromvarious
speci es i ncl ddiaTgrsnimng echas onecoptlongsute ypes (Axpandadza)y exhi tpdrme

affinity for adepasine wised he Nananlan / 29 Wida e ot SR ine)

subt ypes A2b and are lowaffinity receptors, wth-a nilt
adenosi ne i n3n@ tﬁ?e I(BWPri A Ftrol @aRdr BEGEr Nucérﬂpmmennscrﬂewesept Four

activatiors capdegathrt 0Osabripbisbi tbon tofe @Q@@Vé@é?d&)"éld%%%sﬁ%t | MLEY, Wl l €
a stinmulation of adenylate cycl ase. 15b ew

A2a and A2b activation caus
A, ant agoni stcg%’f\aﬁe %%e%aﬁesféoﬁeﬂa¥b?“f hépFFéﬁfsnéﬁFlé’ldlr&gW‘t‘@W% di s'Té'ase
renal fail ur eecapdoccastbayparsr Hyst hahasa,,)| exhabibead fsugeested thpinAZd.e
t t I f f b Par ki
(Par b nson s Lo g, JEnBHaTa rarde BRI Ee" 0t hEr Rt REYPOF Pocaindo

(Parkinson's di'sea cularly 1n viéw of
delivery, adémodtfeleecapfoniant agonbsess nayitbe aflusble faor aderszet:rfedﬂtlrof

al | ergi c jionf LagnaibaomapdoashRFa. rAMgkl abl @  infer ﬂ'ﬂtl exa e
& Met zger "DNA anti sense Therapyrf of Asthma in an %Aﬁ?? n Y Lﬁ’to'\lly
(1997) 385: actlvatlon can le to an inhibition of adenylate cyclase

act1v1ty, while A,_, and Ay, activation causes a stimulation

of adenylate cyclase.

15 A 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 A, or A3 receptor antagonists
may block mast cell degranulation, mitigating the release of
histamine and other inflammatory mediators. A., 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 cAMP 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



721-5) indicates that in this pathophysiologic context, A 25 antagorgi($t8lb
may bl ock contraction o noot h nuscl e underl yi ng spiratory epithelia,
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receptors have been discovered throughout the gastrointestinal tract, 30
especially in the colon and the intestinal epithelia. It has been

- suggested that A2b receptors nedi ate cAVP response (Strohneier et al., J.
Bio. Chem £d886}0240::338MaflAyliaAd@RQIiNGE IBEEHDT sﬁmw&@&@&é}%ﬂﬁhom
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et al., Discrete Distributions % Adenosi n%h%ﬁﬁ O_.C T .200

.02/ 057267 PERTRHEEF18386°73 Hec ‘B‘f’b‘?%“?% ‘f?%%orRePﬁﬂQ”?ourrFeﬁs ot "
Neur ochem s VREWIR 234 »pRdes £48 162 (9 Da1 Wd&leBleh, vol
Characterlz%%?oﬁeof Al 305|ne A, - Recept or Blndlﬁb Si'tes |ﬁa BOV|ngﬁg??nal
“Menbr anes, Experpagsd al3 2By Resdanen) ;voinde Bxr 53 pagesl325-B3do4d884d3 ;

and Braas et al., Endogenous adenosine and adenqgsine receptors |ocalized
to gangli ona@@mqvéln@fa%ea#%wwe PresE@edinitgd 06 1L REINSLT GRAF L AEAdERY . of

Sci ence, vol es. 39 { 7) en | [.epogted
t he observa??on o? a nd@?hqufgﬁé%%fﬁggocgit§§%|nhg¥no ¥gre§§%5 % rétlna
cell line (Mikhaes eiobhme d¥ucl pagede v@nsporé Sittoes)in a GuteredyHuman

Retinal Cell Line Established By SV-40 T Antigen Gene, Current Eye
Research, Vol Lhans, IRREEredLhEs PR9OAYIL1an CinpaURASSMAIECht FREEPAEER t he

upt ake % adenosi e AIptaka, fay euddeWedUslay been suyggesiediasmpotential
‘'t herapeutic agents for

Nucleoside Transport Sites in a Cultured Human Retinal Cell
Line Established By SV-40 T Antigen Gene, Current Eye

Research, volume 13, pages 109-118 (1994)).

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

20 sShade does not disclose the use of specific A; receptovr
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.



the treatnment of retinal gand optic nerve head damag In U.S. Pateht Wid.2000
5,780,450 to Shade, Sha di scusses the use of ade I ne uptake inhibitors
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the I nventiong.], t . .S based on conpounds which sel ectively
bind to adeno&'w;?cj‘e&&%,ﬁ% treating a disease associated with
Al adenosi ne 'I‘ﬂ‘ée?trférseinﬂ anvehpe6h DY HaodliridH AN dO Jhesuli-ect. a,.- .
therapeutically effective anmpunt of such conpounds, The disease to be -
treated are B8386ci 5t e@IRFOR-CEgrt:t iVE T Haset PFeRAY FEi9afies car dizarsase
arrhythm as, eespiciaiterd epicthehi a,adareisind t aledegl@ase, i sedald @ec: by
vasoconst r'éct i on, brs dﬁ[cerllrcdi a ntgﬁat i v§.cardi ac 10 inotropy _apd dronot r opy,
br anchocon3t r FEPF8r > “Fadt opt £ enBtBAFST rbf PR TEHTH GG, Yor 2dIFESTatYve
condi ti on. Thempruesemf i aveht icomposing@sed, Tat |ddastaden parthe on-ébeed are

di scovery thaf cgrtakRaNG; sUbstiLbut ede 7-fdeazanuripes, ; 15 described infra,
can be used t%streat a N6 subst_?%‘ut ed 7 ég‘eazgsEewi RE"Paspotist Ve« st &E8.S23¢
Exanpl es of s¥ERD¥ERMESS.| nEPGHATERBEY | APWhhehiahe atahsintiptet thelease,

adenosi ne resePLeLsnl S VIEHERSEIri & Ton, br&%@}jctd.:sdiag,aswe%ia@l%i '&%lrdiac
10 inotropy and dromotropy, branchoceonstriction, neutropil

chemotaxis, reflux condition, or ulcerative condi-ion.

The present invention 1is 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 substituted 7-
deazapurine responsive state. Examples of such states
include those in which the activity of the adenosine

receptors 1s 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-6 substituted 7-deazapurines.
Preferred N-6 substituted 7-deazapurines include those which

25 have an acetamide, carboxamide, substituted cyclohexyl, e.g.,

cyclohexanol, or a urea moiety attached to the N-6 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 a therapeutically effective amount of a N-6

substituted 7-deazapurine, such that modulation of the
adenosine receptor's activity occurs. Suitable adenosine
receptors include cthe families of A;, A,, or A, In a

35 preferred embodiment, the N-6 substituted 7-deazapurine is a

adenosine receptor antagonist.



di sorders, or asthma. These states can be characterized in 20 that 11 0CT 2008
adenosi ne receptor acti ion can lead to the inhi l?i on or stinulation of
adenyl atg cpupkRge activity. Conpositions and nmethods of gdeusnyerds on

i nclude enantionerically or diastereonerically pure N-6 substituted
7-deazapurines. Preferred N-6 substituted 7-deazapurines include those

whi ch 25 have an acetam de, carboxam de, substituted cycl ohexyl, e.g.,

cycl ohexanol, or a urea noiety attached to the N6 nitrogen through an

al kyl ene chain. The present invention pertains to nethods for nodul ating an
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t hat trea§@$q§é¥ ghendi sofder in the manmal occurs. Suitable N-6

substitute eazapurines 1nclude those illustrated by the general
fcrorula I: RNWM\R2 R N ~. .\ R, R
Nyl
N
Re
NT X
L
=
Ry N N\
Ra
{I)
and pharmaceutically acceptable salts thereof. R; and R, are

each independently a hydrogen atom or a substituted or
unsubstituted alkyl, aryl, or alkylaryl moiety or together form
a substituted or unsubstituted heterocyclic ring. Ry 1is a
substituted or unsubstituted alkyl, aryl, or alkylaryl molety.
R4 is a hydrogen atom or a substituted or unsubstituted alkyl,
aryl, or alkylaryl molety. 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 Rg or Rg and Rg 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 heterocarylalkyl
moieties. In other embodiments, R3 is a hydrogen atom or a

substituted or unsubstituted heteroaryl moiety. In still



| R RBRNN R {I) aqibpharnaceutically acceptab salts thereof11ﬁ%ramﬂ
R2 are each independent a hydrogen atomor a sub tuted or

unsubsti twbednad2kyl , aryl, or alkylaryl noiety or togetherpdtsni/a28o
substituted or unsubstituted heterocyalic ring. R3is a substituted or
unsubstituted al kyl, aryl, or alkylaryl noiety. R4 is a hydrogen atomor a
substituted or unsubstituted alkyl, aryl, or alkylaryl noiety. R5 and R6
are each independently a halogen atom e.g., chlorine, fluorine, or

brom ne, a hydrogen atamor a substituted or unsubstituted al kyl, aryl, or
al kyl aryl noi 8t9%7of "RESFE2Carbokyl, ~esters Rof C@Ar BBX}| Peor~iearboganiides,
or R4 and R5 hetRSoand IRGmbogeiber formn a swubsiitdd edr-grzupsubstituted _
heterocyclic gr .carbocyclic rin In_certain egbodinents, Rl and can
each independgﬁrf995é a °§%%sti?ttedl%r Gnsub¥trPhEda Eyel oaf i§1- or trazs-
het er oaryl al ky{,c1BBe&hin@s., I othesnenbodi gents, _R3 drogen atom.or_ a
substitute or&uns bstituteéqhefgfdgry Phnget9§ |§ﬁ§§%f5%gﬁfngg:T“1ooé WO
02/ 057267 cﬂ‘@é@lh%% a3Ehés erhodli MERTY ! REOWE and "Résta eackher

i ndependent | yeibotiehenear gl gei at hesirohena aprsf erm.ed cenbodinent, RL is a
hydrogen atom R2 is a cycfohexanol, e.g., cyclohexanol , R is phenyl, R4
is a hydrogen atom R is a nmet hyl group and R6 is a nethyl roup. in
styli another enbodinent, Rl{is a hydrogen atom R, is O 10

10
/ii NHMe

’

Ry is pnenyl, R, is a hydrogen atom and Rg and R: are methvl

groups.

15
The invention further pertains to pharmaceucical compositions
for treating a N-6 substitured 7-deazapurine responsive state
in a mammal, e.g., asthma, bronchitis, allergic rhinitis,
chronic obstructive 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 holding a
therapeutically effective amount of at least one N-§
30 substituted 7-deazapurine and instruc-ions for using the N-6
substituted 7-deazapurine for treating a N-6 substituted 7-

deazapurine responsive state in a mammal.



NrHVe R3 is phenyl, R4 s a hydrogen atomand R5 a R are net h)ﬁ 0CT 2008
groups. 15 The inventio urther pertains to phar tical conpositi c]n@
for treatidgr/@D76 substituted 7-deazapurine responsive stPaITEUSUI/AS280 mamral ,
e.g., asthma, bronchitis, allergic rhitnitis, chronic obstructive pul nonary
di sease, renal disorders, 20 gastrointestinal disorders, and eye disorders.
The pharmaceutical conposition includes a therapeutically effective
amount of a Nh6 Subsdhdiked- t-deazapeine: vod a ahassBeest ccaldy—=o1z 1
acceptable carrier. 25 The present invention also pertains to packaged

phar maceut i c4PeE8mPositions for treating a N6 substituted 7- deazapurine
responsi ve state RR asmagnmmbge®he packaged pharmaceutical conposition

i ncludes a cgnt aj ner. hol ding.a _the ut.J y..effective amount. _of at __

l east one N-$230°sTBRtitu ‘e‘%ﬂ ﬁ‘de%z%‘%ﬁ%‘n‘e&généd c’i}ﬁgs’torc‘u‘c'ét}i‘dn%“f" gr‘ using the
N-6 subsbitutedbFzdeazapuprikelf opr tReadthdia M6 NEISECET éd sEosizuted
deazapurine respousie:stakg hica - By@lic @ng, 1 1 0 C1 1006 WO

02/ 057267 1' CTi USOL/ 45280 7 The invéntion further pertains to compounds of
wherein R is hydRogeéf; “REUPSdGHSER OFed oS “istitsst ia<0ted

cycl oal kyl , ~subst Rt utednQtirobednsubgzi tuted al kyl, or R and R2 together
formed a substituged gr unsubsti :ut eddheter.ocgqj ig

unsubstituted or Sab8PFtleed ar§AS” BFRERGEFbgén’

10 pharmaceutically acceptable salts therecf. The deszapurines

ring, R3 is.. . .
yghagé“ or &-kvyl, anc

of this embodiment may advantageously be selec:tive A. receptor
antagonists. These ccompounds may be useful for numerous
therapeutic uses such as, for example, the treatment of
asthma, ki&ney failure associated with heart failure, and

15 glaucoma. In a particularly preferred embocdiment, the
deazapurine is a water soluble prodrug that 1s capable of
being metabolized in vivo to an active drug by, for example,
esterase catalyzed hydrolysis.

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 cell with N-6 substituted 7-

deazapurine (e.g., preferably, an adenosine 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 fcrmula I. Prefefably, 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.



RJ and R6 are each independently hydrogen or al kyl, .an-4 10 110CT 2006
phar maceuti cal | y accept e salts thereof. The deaz.uri nes of this

enbodi megt L-gdvant agedusly be sel ective A- receptor apigganisi:8¢ These
conpounds nay be useful for numerous gtherapeutic uses such as, for
exanple, the treatnent of asthma, kidney failure associated wth heart
failure, and 15 glaucoma. In a particularly preferred enbodi nent, the
deazapurine Fige a jwAtealr ot ubhiecpr pds vgrtbat; i sneapable. of 5 belcg]gL :

met abolized in vivo to an active drug by, for” exanple, eSferase ca‘ta1 yzed
hydrol ysis. GO y&tTanbt hel Centdti Tehtut¢he FrAvRTMET®Nn FPéat drasia arethod
for inhibititwefaesdlyivihy ohaamaadenasiane pregepkerche.:G , A,:)n-lr(glqnﬁel |,

by contacti & CE h,N-6_ substltut ed 7-_dea urine | ) .
preferably, n%%}rg\“dle%ois%)rﬁe %ecept or Pant ag%h?%t)‘e th Rftrot ‘?‘rer’"aﬁfétft“%%e

|nventlOl’bf&aijﬁ@slcannﬁcbhﬁﬁi‘iﬂiontr@aéyﬁgerﬁiaéfaﬂ&nt@ N8Ry Of: Al a1
ani mal (e. g. ad mnhsterlng to the animal an effective am)unt

of an N-6 su‘bsjt(:ﬁ Te% % b‘é%&%ﬁ tine of fornula I. Preferably, the N6 30
substituted 7- deazapurl ne is an antagoni st of A adenosine receptors in

cells of the anjJpl ifedo t rrLa or the optic nerve head
and may be acu{ye oranc%ronl c. PH\I’ Pﬁe ey the resul't® of @ (Or R e,

gl aucons, é&ewgl%%eﬁ?amhh?pb%a or traurra 35 (r) 0110 CT 100E \VO
02/ 0572610 PCT/ US01/ 45280 8 The invention al so features a pharmaceutical)
conposition conprising a N-6 substituted conmpound' of fornula

) R1\N/R2
15 —_—
. \\\ X Q W
LD
Ry 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

ho
wn

a substituted or unsubstituted heterocyclic ring,
provided that both R, and R, are both not hydrogen; Ry is
substituted or unsubstituted alkyl, arylalkyl, or aryl;
R, 1s hydrogen or substituted or unsubstituted Cy- Ce
alkyl; L 1is hydrogen, substituted or -unsubstituted
30 alkyl, or R, and L together form a substituted or
unsubstituted heterocyclic or carbocyclic ring; Rg is
hydrogen, substituted or unsubstituted alkyl, or
halogen; Q is CH,, O, S, or NR,, wherein R, 1s hydrogen
or substituted or unsubstituted C;- C, alkyl; and W is
35 unsubstituted or substituted alkyl, cycloalkyl, aryl,
arylalkyl, biaryl, hetercaryl, substituted carbonyl,

substituted thiocarbonyl, or substituted sulfonyl;



Preferably, the pharnmaceutical preparatcn an ophthalmc fornulati ?n ?e. ﬁl ,
an periocular, retrobul bar or intraocular 5 injection formul ation, & OCT 2006

system c fornulation, or a surgical irrigating solution). In yet another
enbodi nent, the invention features a conpound having the forrmula Il1: 10
R,,"~" RR 15 XQ W NRERNN\ L R4 20 (Il) wherein Xis Nor CR6, Rl

and R, are each i d Ly .hydroge tituted nsubst Lt u
al koxy, am no%ﬁ?&lq?j%g]kaﬂ%tar ;IQ g a?iyloFg rf’#&%d}lﬁ'getlﬁgeﬁfo%rﬂm é% artlgEj
substituted or mendyhlist i Thit ednkeheriotycdi<orr pagfraipsovicdeodhs tascdot hedllland

R2 are both not hydrogen; R3 js. substituted or unsubstituted al kyl,
aryl al kyl, or é‘rc)?Ie;pta% Ss ?ﬁ/f(fr%geﬁnar BUBEE OGSt e@Tor %ub%‘f’?@%%‘%s c°f cs
al kyl; L is hydrnegenr.icsubstituted or unsubstituted 30 alkyl, or R4 and L

together forma substituted or unsubstituted heterocyclic or carbocyclic
ring, R6 is hydrogen, substituted or unsubstituted al kyl, or halogen; Q

R B L o P o N T
cycl oal kyiNH amylformanyl dlikylwhdyeanyIRe het asoarflinesiubdiovieut ed car bonyl ,
substituted thiocarbonyl, or substituted sulfonyl; 1 1 0 CT |oos

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 A;, adenosine
receptor) in a cell by contacting the cell with a compound of
the invention. Preferably, the compound is an antagonist of
the receptor.

15
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 A;,). Preferably, the animal is a human.

This invention also features a compound having the structure:

NH-R, Re

NZ N\
P Ve
R, \\N N
v
25 wherein R; 1s trans-4-hydroxy cyclohexyl, 2-methylamino
carbonylamino cyclohexyl, 2-methylamino carbonylamino

cyclohexyl, acetamido ethyl, or methylamino

carbonylamino ethyl;



provided that if R3 is pyrrolidino, then R4 as not nethyl. The inwe,n@}@oms
al so pertains to pharmaceutically acceptable salts and prodrugs of t
conmpounds of invention. 5 In an advant ageous enbodinent, X is CR6 and Qis
CH2, 0, S, or NHin formula Il, wherein R6 is as defined above. In another
enbodi ment of forrmula I, Xis N 10 The invention further pertains to a
met hod for i nhifididng, thie ; AC | Mhbye Pf uBEg adeNOSNB 8GRI HRird to aBiN b
adenosine receptor) ina cell by contacting the cell with a conpound of

t he i nventi on. mRmgfearegblning.he conpound i s an antagoni st of the receptor.

15 The inventiop also pertains tg a thod fo | a roin i nal
di sorder (e. g?”,he ieal(r%r hg% o%ga géspirgrala}{]@r'y %P%%?gépg%g.g.agtﬁll’erg%g?i’
rhinitis, chrorirgleskyiycti weinpyl nosabytdiaease) amyan anwhakeby  said
adm nistering to an aninmal 20 an effective amount of a conpound of formnula

f
Il Ge.g., an &vEEGIHEDrRADE) 19 e FdbiRe) Xrre YRPHEFD & dShftart TR s

i nvention al sopeal WiESr&iORPOH RAWRY dhe, Siddgidint iR, S1xDh RS
REBNNH 1V 25R\?\§erei nrR%L ?gptrans@4- hydr oxy cy_c(%{é(;lghexylr,1 i}%_‘-rret(r)lyl am'%l'(l)
car bonyl am no eyeirshiexylRs 2amdt hRhanmiare cadsgny| ardependset bhexylkyl or

acet am do Ethykycq%a5§£ﬂxlag}” 5, Ryp and the nitrogen together form a

substituted or unsubstituted ring of between 4 and 7

10 members; wherein R¢ is H, alkyl, 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, pyrido [2, 3-
25 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, benzothiazole, quinoxaline, quinoline-N-oxide,
isoquinoline-N-oxide, quinoxaline-N-oxide, quinazoline-N-
30 oxide, benzoxazine, phthalazine, cinnoline, or having a

structure:

10



carbonylamno ethyl; 91 1 OCT 2006 wherein R3 is a substituted or
unsubstituted four to six nenbered ring. wherein RS is H, alkyl, 170C7T 7006
substituted al kyl, aryl, arylalkyl, am no, substituted aryl, wherein said
5 substituted alkyl is -C(R-7) (R8)XR9, wherein Xis 0, S, or NRLO, wherein
R7 and R8 are each independently H or alkyl, wherein RO and R10 are each

i ndependently al kyl or cycloalkyl, or RO, R10 and the nitrogen together
forma substituted or unsubstituted ri o{H?etmeen 4 and 7 10 nenbers;
wherein R6 is H alkyl, substitmjed YR a pharmaceutically
acceptable salt, or a prodrug dert ive lor apbiologically active
netabolite ; with the proviso that j is acetylamno ethyl, A3 is not
4-pyridyl. 15 In one enbodi nent of th ound, R3 is phenyl, pyrrole,

t hi ophene, furan, thiazole, imdazole, pyrazole, 1,2,4- triazole, pyridine,
2(1H) - pyri done Wherelil) Ypyirs devidcmpyaraziidgcgesyri mi di ne, pyri dazi ne,

i sothi azole, i le,, 0 le, 20 tetr e t.hal.ene, tetral
naphthyridine,éﬁéﬁgﬁ'urﬁnéﬁ%géﬁzofhi%%ﬁeﬁég%Q%ﬁﬁgi %XEﬁZﬁ?@%?%%ﬁ%% %,Or
1H i ndol e, i ndoelsutetihenzepysakpl g, ship3thenzedi oxol ensheszaxar@de, aryl,
purine, coumarin, chronone, quinoline, tetrahydrocuinoline, isoquinoline,
benzi mi dazol e, "GUid%&Z ol i"}?et,hog%i JE iyl 3mny) R FAHY L gyH Yol 3, 4- b)
pyrazine, pyrido [3,2-c] pyridazine, purido [3,4-b]-pyridine, 1H pyrazole
[3,4-d] pyrimdine, pteridine, 2 (IH)-quinolone, 1 (2H)-isoquinolone, 1, 4-
beri#i soxaZimie, Penastthidrol®lsquipexbding, §ineél i wempoexide having the

structure: HO,,
15
Rs
v
20 wherein R3y is aryl, substituted aryl, or heteroaryl:
wherein Rg 1s H, alkyl, substituted alkyl, or cycloalkyl
; wherein Rs 1s H, alkyl, substituted alkyl, aryl,
arylalkyl, amino, substituted aryl, wherein said
25 substituted alkyl 1is-C{Rs) (Rg)NRgRyg, wherein R; and Ry are
each H or alkyl, wherein Rg and R,, are each alkyl or
cycloalkyl, or Rg Rjy and the nitrogen together form a
ring system of between 4 and 7 members.
30 This 1invention also features a method 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- N- oxi de, qui noxal i ne- N-oxi de, qui nazoline-N 30 oxi de, _} 1&51 2006

benzoxazi ne, phthal azi n?ci nnol i ne, or having a cture: 10 1

7006 Y %W%ﬁ& Y is cdrbon or nitrogen; wherein and plRF i</ g8

i ndependently 'H substituted or unsufstituted alkyl, substituted or
unsubstituted aryl, halogen, nethoxy, nethyl am no, or nethyl thio. 10

This invention also pertains to a conpound having the structure: HO-~~~I

I"INH R6 15 NI .\ RS R3I.NNV 20 wherein R3 is aryl, substituted aryl,
or heter oarmm al kyl, substituted alkyl, or cycloal kyl
wherein RS kg He alckiles supstdind-edsdl kyls 8Fylne anybalkyl, amino . .
substituted aryl, wherein said_ 25 substituted al kyl is-C(R7) (R8) NRORILO,
wherein R, "&A6 R Eth H @FSaf kPFc #REr &% "RECaritk R1ID™ aF 82 eactd atky|
or cycloal kyl ;on B2 Rh@eandcbBe:Aktrogenphegethes-f erbra: nekng Syst-em of
between 4 and 7 menbers. 30 This invention glso features a nethod for

i nhi biting tR¥e™&SFVi ByCof SBAYAI 2eNGdi n8+r eceptdr fn>G-celts Witth 2
conpri ses contacktignsabd ceél inwéhe 1dre. abbive-prentd:anied  ecpeundst -h:s

invention can be employed 1n variocus embociments wiTnou:s

devarting from the scope of the 1invention.

10 The present invention pertains to methods for Treazing a N-¢€
substituted 7-deazapurine responsive state 1n a mammal. The
methods include administration of a therapeuticallv effec:zive
amount of a N-6 substituted 7-deazapurine, described 1infra,
to the mammal, such that treatment of the N-6 subs:zizuted 7-

15 deazapurine responsive state in the mammal occur-s.

The language "N-6 substituted 7-deazapurine responsive state”
is intended to 1include 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 cr effect of the state
achieved with a N-6 substituted 7-deazapurine of the
invention. Typically such states are associated with an

25 increase 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 obstructive pulmonary

disease, eye disorders, gastrointestinal disorders, skin

tumor promotior, 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 (1996)

and C.E. Muller "Ay-Adenosine Receptor Antagonists," Exp.



11 (r) 1 1 0 CT 1006 WD 112/057267 PCT/ US01/ 45290 _12 Detailed
Description The feature nd other details of the i ntion will ndw el 2006

nore par R{ﬁw/@\%% descriDed and pointed out in teh clai ms.pcrlitsonadzso be
under st ood that “the particul ar enbodipgents 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 methods;for i-Rg-a:N-6 . substdfuted.7-deazaourine  _
responsi ve s?jt:gg‘tr‘g ?f\né‘ 'rralr'}rgrg?%t‘lq‘hg ‘Dr’rétQﬁdds(Tngc-{’ud‘“gédm'ni:ftor\at“i%ﬁ‘b”f- a
therapeuti caldipsef fed.ive. ampuakcefl anlh6:substitutsd: 7-dgazapuripe, y
described infra,__to the manmal . such that treatnent of the N6 substiftiuted
7- 15 deazaﬁ&ﬁeﬁe%ess'po%sﬁiggzt al& B e “marfimdl € occur S FhReé °I"afgidge ¥ N- 6
substi t ut ed ;gxdeazapyni neThespopsive stale'ssds-intended to include a

di sease state or condition characterized by its responsivengss 1o ="
treat ment WPRIHARF 6080 SaBsPPLuteBiredes2aplieVae . of holye Nemrentd oress: .
described hatkaa,edgarrhbe,tweaknest,i nehaslese a shanidicant .- di nini shpent

ae  Nrad

of at |east one .sg\ tom o&,_effe t_of the state achieved with a N-6
subst it ut ed 7883 %ari feof THE®“FnV&RLI SRS TYPPEAFPE SEERSStSates sras e
associ at ed whthudes25 ilmyease: pfasedenssanesw it hest sueh:that t he-
host often cexperi:ences Shysinlogical . gyopt whi ch include, but are not
limted to, °F éﬁeasae of toxins, |%fxfarr¥rat|g§h?‘ﬂg0rr§,'gwat 2? r'éteentton, “wei ght
gai n or l0ei ght .| ossuchancheat i ¢d 5ciumnpdysaire rdhepmat oi gl ardhrd tig,e, -
OSteoarthr'EEEivggE%Bplgf PLC (phospholipase C) 1is modula:zed. n a
preferred embodiment, a N-6 substituted 7-deazapurine

responsive state 1s associated with adenosine receptor(s),

e.g.. the . N-6 substituted 7-deazapurine acts as an
15 antagonist. Examples of suitable responsive states which can
be treated by the compounds of the invention, e.qg., adenosine

receptor subtypes which mediate biological effects, include
central nervous system (CNS) effects, cardiovascular effects,
renal effects, respiratory effects, immunological 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 ctrigger an effect, e.qg.

= ’

an undesired

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

CNS effects include decreased transmitter release (Ay),
sedation (Ay), decreased locomotor activity (R;,) .
anticonvulsant activity, chemoreceptor 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,,), (A,,) and
(A;), vasoconstriction (A,), bradycardia (A;), platelet
35 inhibition (A,,). negative cardiac inotropy and dromotropy

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



30 organ failure, infant_and adult respiratory distress syndrone, a]I bFrzcbl C
rhinitis, chronic obstr‘i ve pul nonary disease, e di sorders, 1 T 7006
gast r oi ntggtyhMatreli sorders, skin tunmor pronotion, imunodefi/ckansysiand
asthma. (See for exanple, CE Millersand B. Stein "Adenosi ne Receptor 35
Ant agoni sts: Structures and Potential Therapeutic Applications,” Current
Phar maceutical Design, 2:501 (1996) and C.E. Miller "Al-Adenosi ne Receptor
Antagonists,” Exp. 1 1 OCT 2006 %N\, 0 112/ ()~, 7267 PCT/USQO /45280 13
Qpin. Ther, Patents 7 (S) .419 (1997) and |I. Feokistove. R Polosa, S T.
Hol gat e andapcBiaggiions oAdenesineeA25ve resmpboids anfoved, therapeutic.
target in asthma?" TIPS 19: .148 { 19,98)# %hga effects_often associated with
such synpr oRE Y SIS - but-{E 1t 1T Hi T Rd- T8 -T8Yer, Cshorfne§ETof ==
nausea, di acabhéaprwedknessyydeadadie, mxhevenodeat horl Bnene reeodi-mwt, a
N-6 substitute -deazapurli. response state includes those disease states
whi ch are nedi g?éfgg‘by%%sc{fiq%ﬁ'ati on of adenosine receptors, e. g. , A ,

AZ2 10 ebc., suc_h t hat ca! cium concentrations in cells and/or _ activation
of PLC (phogphghi paseeQ)si s 1mdieat @dcreazBad o efigrred anbodinent, a.N-6

’

substituted 7-deazapurine responsjve state is assocl at e_d_“\/\n_ct"h*é?j‘endsfrfe
recept or (s) SCBIGACHERE N8B! suBSHHH SR SAdetrdpiiche Bzt 8 asoancis renn

ant agoni st . r&xaaples (8f) suit abk eabeeporisé vepehat €s b thesans-be §1eatpd by
t he corrpoundsvgf tge i{%/enti On"r?'a%;\d adenosj ntg} recept or subtypes which
medi at e bi ot 0FCal Ve FREr P Rct Uit T eMtT al* et ddy SYstEmTONSEHT €t s,
cardi ovd@cufiamretfiects, mnanalueéticts, respiasdtiony-sfdects, | mMmiieinegi-cal
ef fects, 20p_gg§{3rcg-i|\;ét/%§:té\;@:{ueg;ectso%nd magg@ggl C efg‘eencgls. Th?ailure,

antinypertensive, anti-oedematous and anti-nepnr:zic agen:ts.

Respiratory effects include bronchodilazion (As),
1> bronchoconstriction (A;), chronic obstructive pulmeonary
disease, allergic rhinitils, mucus secretion and respiratory
gepression (A,;). Suitable therapeutic applications for the
compounds of the invention include anti-asthmatic
applications, treatment of lung disease after transplantation

20 and respiratory disorders.

Immunological effects incliude immunosuppression (A5},
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 1s glaucoma.



rel ative amount of adenosine in a subject can be assggciated w th tihegcr 2006
effects |isted bel ow t is increased | evels of %nom ne can trigger an
effect, qugyrndepndesired physiological response, e.g., m/esthrsbi c
attack. 25 effects include decreased transmtter release (Al),

sedation (Al), decreased |oconmpotor activity (A2a) anticonvul sant activity,
chenoreceptor stimulation (A2) and hyperal gesi a. Therapeuti c appli cati ons

di sease and, msm)rx enhancerqe Car di ovascul ar foec s incl ude
vasodi | ati on-FXE 5 OFA2b) Hmd 9q A3) =T $AsBeBnst rfoti onCEALTY br ddyEaridite

(A1), platel er:ooaS nrlksi) bi hyoa*ﬁé\aa)mnegaéamoﬁarﬂi abed NAAL:0RY, antiaz ve
Therapeutl c (r)

dronot ropy (Al hyt hmi cardi a_and _angi ogenesis.

11 OC11006 V\D“%iifo 267 ﬁéTFstoiFﬁsésé 1% &pprFEarrdAs of ‘Fhe Pnvéntive
conpounds 3i ngbyde i chokvinRl @auI-Ryentd omof i schaem a-induced inpairnment
of the heart and cardiotonics, myocardial tissue protection and
restoration of cardiac function. Renal effects include decreased G-FR (Al),
masangi al cefhe -eekrm-codisastéons{d;¢y anéi dinteasied (ALY ard i bi-tian of
renin relea GA. ui t,her apeut.i c | icatiqns of_ the. lnventlve
conmpounds in%?ﬁlae )ﬁsbggofctaﬁﬁe mg\;‘\gn Pvésggﬁﬁc%gﬁgs a.*s‘c}1 TR Ereti ceVess ©
natriuretic, apenassham aparyhyl «idhege patmfeu:lwe/.prcew@nataa)m"o'fs-a:dmce Jgenal

failure, jpangihyperlensiam; and QEQE”BEQuSa%@d sa“}a Aht&ﬁ agent s ..
Respiratory effects i ncl uge bronchodi | ati on (A2 ronc oconstriction

(A1), chronit®oPStPuttFVe/ plil Fonftyrease in CAM In cne embciiment, the

disease state 1s, for example, asthma, chreonic cos-ruc-ive
pulmonary disease, allergic rhinitis, bronchizis, renal
ciscrders, gastrointestinal discrders, or eye d:sorders.
15 Additional examples include chronic bronchitis and cystic
fibrosis. Suitable examples of inflammatory diseases include
non-lymphocytic leukemia, myocardial ischaem:a, angina,
infarction, cerebrovascular ischaemia, intermittent
claudication, critical limb ischemia, venous hypertension,
20 wvaricose veins, venous ulceration and arteriosclerosis.
Impaired reperfusion states include, for example, any post-
surgical trauma, such as reconstructive surgery, thrombolysis

or angicplasty.

[
U

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 cr condition, as described above, such
that physiclogical 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 conditien is
35 eradicated. 1In another preferred embodiment, the control is
selective such that aberrant levels of adenosine receptor
activity are con:trolled while other physiologic systems and

parameters are unaffected.



di sease, allergic rhinitis, mucus secretion and res atory deprespi@Qr 2006
(A, ) Suitable therapeut i’appl ications for the con&.lnds of the invention
i ncl ude anbipz/astémati c applications, treatnment of |ung dimsaseiafiser
transplantation 20 and respiratory dissorders. | mrunol ogi cal effects

i ncl ude i nmunosuppression (A,), neutrophil chenotaxis (Al), neutrophi
super oxi de generation (A2a) and nmast cell degranulation (A b and A))

Ther apeutic .25 apQLhcaklgm%jgsgﬂgjggunst e i nelude all ergic .and non_ . . _ .

allergic inflanmation, e.g., release of histam né and other 1 nfTarmat ory
medi ators. Gast rici nteEsrided of fiectscdenéhade FARPBERR6Nnef aci dneedretion
30 (A1) theégpeutlc application may include reflux and ul cerative

condi ti ons strointestinal effects also include colonic, intestinal and
di arrheal disease, e.g., diarrdqeal dispase associated with intestinal
inflammation (A ,). 35 Eye dlsofdeks/fnclude retinal and optic nerve head
inﬂuyaﬁjtrmmar@éuﬂﬁﬁﬁwﬂms(A) IRy a preferred. enbodi.nent, the

eye disorder is glaucoma. 1 1 0 C "70 02/ 7'¢3Tfﬁ§ﬁi/45280 1f!
of the invention include
sedative anxiolytic, as antil
di sea8e state" is intended to
aden05|n adenyl yl cycl as®”activiNy, increased physiological 10 activity

O her therapeutic applications of
treatment of obesity v properti sion, treatnment of depressio,
axatives, e.g., effecting 5
notility without causing diarr E )
t hose gpdltions caused by fth unwanted | evel s of
associ ated with aberrant stinulation of adeRosine
Ra

(I)

N-substituted 7-deazapurine” includes pharmaceutically
acceptable salts thereof, ang, in one embodimentc, 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, :s 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-6

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 a mammal. An effective amount of the therapeutic

compound 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 of the present inventiocn to affect a N-

6 substituted 7-deazapurine responsive state in the mammal.



receptors and/or an incrgase in cAMP. In one enbodigent, the diseadd Hilaigh
is, for exanple, asthma hroni c obstructive pul ry disease, allergic
rhinitiswdsonpehiitis, renal disorders, gastrointestinal BEEQSHE!SS or eve
di sorders. 15 Additional exanples indfude chronic bronchitis and cystic
fibrosis. Suitable exanples of inflammatory diseases include

non- | ynphocytic | eukem a, mnyocardi al ischaem a, angina, infarction,
cerebrovasculé’;\r‘= i%ehéLem aa_jv,ngprm ttent, clLaudjcatzon, chirtdcal Jimh. ...

i schemi a, vendtis hypertension, 20 varicose veins, venous ulceration and
arteri oscl er osiremdpabred] TEFOISUSNENTIKAt @S¢ TRITTHRS - FOF BX@NPE€;< ahy:
post- surgical:{Jaunp. SHENLAS FEGRRSITHIC VA SW g k¥ oLhEoRbaelysi-s .or. ..

e m e T

angi opl asty. 25 The | anguage "treatment of a N-6 substituted 7-deazapurine
responsi ve stedeerdrentfeabing &NAG SULBSA 1At ed® 7V Yeazapati re SFesponstve
state” is intended to.include changes.Jn g disease state_qr, caondition . as

descri bed Dabo‘i/see,dsﬁ%hOettﬁ;ﬁ“‘ﬁ‘ﬁys|‘oI ogical synptons 1n a manmmal ‘can ‘be "~
'signi ficantl yw@raimini shed-ob2@i ardirzed. T ¢ahyuageldl $&-ilncludes 2 saxn
control, pr even];' on_ar_inhibiti on“vofovph /si ol %%i‘ca,l Sy-mpt.os or_effects _
associ at ed wifH Hh aberFant ot “of ‘a"fg“neosiane.“’r]‘n orie preferred o "°
enbodi nent, thenmomdolfaf tuee diiseatbest aferementoadeti oasesysuch that & he
di sease stat ehogvaqg)agii%g an_is. 35 eradicated. In another preferred

enbodi ment, the control is selective such that aberrant |evels of

adenosi nelG eceptor activity are controlled while other physiologic systens

and paranet g St}?éﬁa#élﬁi@gl Bfl. e Drbcdide Qafoln2086eWO-A2N95 26/, ~:shes at
PCT/ U SU1/ 45280 16 The term *N 6 substituted 7.deazapurine’ is art P
recogni zed least one symptom ©OI eiriect associlated with the N-¢
substituted 7-deazapurine responsive state or concizt:on being
treated by at least about 20%, (more preferably by at least
15 about 40%, even more preferably by at least about 60%, and
still more preferably by at least about 80%) 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 art recognized assay capable of measuring such
20 parameters are :intended to be included as part of this
invention. For example, 1f asthma 1s 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 technigue. Likewise, 1f inflammation is the state being
treated, then the area which 1is inflamed can be measured
before and after treatment for measurement of diminishment in

the area inflamed using an art recognized technigue.

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

cells.

The .term ‘“animal” includes any crganism with adenosine
receptors Or any crganilsm susceptible to a N-6-substituted 7-
35 deazapurine responsive state. Examples of animals include
yeast, mammals, reptiles, and birds. It also 1includes

transgenic animals.



and is Intended to incl those compounds having tjae formula 1: R1 T 2006
N/ RZ N6 --~R6 "1 d asite" N~\ R 10 R3 N (1) 15

N subst i twib @glos#2éierazapuri ne” includes pharnmaceutically ad€a8ptabligssalts

t hereof, and, in one enbodi nent, al soi8 includes certain N-6 substituted
purines described herein. 20 In certain enbodi nents, the N-6 substituted
7-deazapurine is not N-6 benzyl or N-6 phenylethyl substituted. In other

embodi ment s, Tg\é} | Sen@t Qefzyd ) or sphenyl ethylosubstd tyhed. i d n. -preferred,
enbodi ments, "R, _and R2 are both not hydrogen atoms. In still other
preferred enbodiRreft san RBLEFaAot MOy R OYER™ 225Y aRoma TThd 4offffage=-ra- .
"therapeuticghky ebfectiye)ameunte0f aMedp6 Suhstiieteds 7- deazapurkne,
described infra, is that anobunt of a thera euﬁi c conpound necessary or .
sufficient t®2pérfofAffts 309 AEIRIE f unfePBALW tH T P emifal = %e. §. , Nt Feat
a N6 supstitptedrtrd@azapdesneplespONiesdiane 6radedi seasSeanshatenin a
manmmal . An effegt i ve ‘arm‘_lijglho; trg:e tj]_%rlapgg'g_ivguscos o,uend (;%r};\/a[)é“asccorc@ ng
to factors sUBR'¥E“IHe afount® of “Fe “caulsti've agefn%“ a'T'réadY‘ﬁr‘es“ent "N
the manmmal , atetage re3pisaxorand dastgiassof Syrelrmmenal ,fend ¢hwerabel it pref
the therape};rt,'&gugggpggnggrgf okheppesetd-Nwgntion to affect a N 6
substituted 7-deazapurine responsive state in the mammal .

10 In another aspect, the present invention pertains to me:zhceds
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 cf the adenosine receptor in the mammal occurs.

15 Suitable adenosine receptors include the families of A,, A,
or A, In a preferred embodiment, the N-6é substituted 7-

deazapurine is an adenosine receptor antagonist.

The language "modulating an adenosine receptor" is intended
20 to include those instances where a compound interacts with
an adenosine receptor(s), causing increased, decreased or
abnormal physioclogical activity associated with an adenosine
receptor or subsequent cascade effects resulting from the
modulation of the adenosine receptor. Physiological
25 activitles associated with adenosine receptors include
induction of sedation, vasodilation, suppression of cardiac
rate and contractility, inhibition of platelet aggregbility,
stimulation of gluconeogenesis, inhibition of lipolysis,
opening of potassium channels, reducing flux of calcium

30 channels, etc.

The terms "modulate”, "modulating” and "modulation* are
intended to include preventing, eradicating, or inhibiting
the resulting increase of undesired physiological activity
35 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
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skill in the art would able to study the afore ti oned factors and
make a det@npiadi on regarding the effective anount of tReTiUserapsutic
conpound wi t hout undue experinmentatien. An in vitro or in vivo essay al so
can be 5 used to determne an "effective anmobunt” the conpounds descri bed
infra. The ordinarily skilled artisan would select an appropriate anmount o

the ::e_aoe. ;.: .campound _for use iJr 4he af opegentioned assay-or as a,.
t her apeuti c t‘Pé:Jé'FPr%%t. Dg%\g'fhse?ébetft?i cete;ﬁsf/l' e fg‘gt'i vée)ng?rb%%?@b'r’éf er’abl‘j?"
di m ni shes atccheoasy ore ppoFpicancer of freaiiassocial el Wtdyt B8 NaBlorc: -
substituted 7-deazapurine r §Q§nvae gt ate.or copdition bel rg&._t reat ed_by
at | east abodP+-288F3FAGFe Bref8rabfyUpy at -F89st “15 aBoht “209% -8veh nore
preferably bydahokeast aboierel%sland sEFpkl mxeepdeef erdid y byesatpkeast

about 80% relative to_.uptreated subjects ys-gan be. degigned_hy.ape
ski |l ed i/% Pﬁé‘%??‘%geﬁegégfgétﬁ% %?m?ﬁ{’s%ﬁﬁrsubh‘"‘sy‘r_‘rp%rrs“a'rja oF -
effects. AnyrartPEeroydi ¥elliaskay Wafati™® 6f. #EESYHRRG SWERa26 paranetsrs
are intended to be included as part of this invention. For example, if

asthma is the state being treated, then the volune of air expended from
the |ungs of Te ééﬁﬁééﬁecahvﬁg*ﬁéé’élurcé‘cf“ﬁé?t&relZﬁfg DY 12 ITRAt nRRENPHE e
measur enent eécepebeasedivihe vbsunmtesidegi aro at hcledegnirzed 25: tegbbkque.

ke oeigl g RLLAITR Lon 8 ol gt el ngo Laged . e giga Ll
di mi ni shnent st nmulaelan eaf i arf |adrstbUSing ereridr . r écoghiazed heeshnimglier 1on
. of the receptor causes a biochemical and or phyvsiclogical
chain of events that 1is directly or indirectly associated
with the disease, disorder or condition. This stimulation of
15 an adenosine receptor does not have to be the sole causative
agent of the disease, disorder or condition but merely be
responsible for causing some of the symptoms typically
associated with the disease, disorder, or condition 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 disorders and those symptoms manifested by
the presence of increased adenosine receptor activity.
25 Preferred examples include those symptoms associated with
asthma, allergic rhinitis, chronic obstructive pulmonary
disease, emphysema, bronchitis, gastrointestinal disorders

and glaucoma.

30 The 1language “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.



30 The te
term "ani

rm"cell" inclydes both prokaryotic and eL&lryoti c cells111d 2006
mal " i ncl udes organi smw th adenosi ne eceptors or any

or gani smygisRpidibl € to a N-6-substituted 7- 35 deazapuri RETABYPETE! ve

state. Ex

anpl es of animals include yeast, mammals, reptiles, and birds. It

al so includes transgenic animals. 1 1 OC T 2006 WD 02/057267 _
PCT/ US01/-45280 18 The term "mammal " is art recognized and is to include
an ani mal, nore preferahly a_warm bl ogde st.oRLelarabl §; cattl.e - sheep
. ne o h! paih papu= s s 11AasT, - —-—— o )
pi gs, horsedPedEesSeCat sV arsl %gce, E%dgﬁ_urrgns. Mamiai's susceptible to a
N-C- 5 substi-tiglzet ol deamapirdieng esporfsiverst at e, infl anmati on, enphysem,
ast hma, central nervous systemcorditions, or acute respiratory distress
syndrone, for exanple, are inguded asggart of this invention.. 10 In
anot her aspect, the present invenh pertains to nmethods for nodul ating
an adeno%i ne receptor(s) in: a ma by admRrgistering to the manmal a
therapeutically effective anmount off a NN6 supstituted 7-deazapurine, such
that nodul ation of the adenosine rageptor i the mammal occurs. 15
Sui t abl e adenosi ne receptors inﬁl ies of A1, A, or A In a
preferred enbodi nent, the N6 s azapurine is an adenosi ne
recept or antagoni st. The | angua 0Si ne receptor"” is
intended 20 to include those | ere/a conpound interacts with an
adenosig% receptor(s), caugifAg inc ed, de§reased or abnor nal
physi ol ogi cal activity assoCiated with an adeposi ne receptor or subsequent
cascade effects resulting fromthe Rs
(I)
wherein R; and R, are each independently a hydrogen atom
15 or a substituted or unsubstituted alkyl, aryl, or
alkylaryl moiety or together form a substituted or
unsubstituted heterocyclic ring; R;y is a hydrogen atom
or a substituted or unsubstituted alkyl, aryl, or
alkylaryl moiety; R4 is a hydrogen atom or a substituted
20 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 R, and Rg or Rg and Rg together form a
25 substituted or unsubstituted heterocyclic or carbocyclic
ring. Also included, are pharmaceutically acceptable
salts of the N-6 substituted 7-deazapurines.
In certain embodiments, R; and R, can each independently be
30 a substituted or unsubstituted cycloalkyl or hetercarylalkyl
moieties. In other embodiments, R3 is a hydrogen atom or a
substituted or unsubstituted heteroaryl moiety. In still
other  embodiments, R,, Rg and Rg can each be independently a
heteroaryl moiety.
35

In one embodiment, R is a hydrogen atom, R, 1s a substituted
or unsubstituted cyclohexane, cyclopentyl, cyclobutyl or



nodul ation of the adenoghne receptor. Physiol ogi cal a5 activities
associ ated wi th adenosi i receptors include i nduct‘n of sedati o1n] OCT 2006
vasodi | atzgpfessuppr essi on of cardiac rate and contracti | PEYUSPHFRS ti on of
pl atel et aggregbility, stinulation ai gluconeogenesis, inhibition of

|'i polysis, opening of potassiuntchannels, reducing qux of calcium 30

channels, etc. The terns nDduIate "nmodul ating" and "nodul ati on" are
intended to include reventln dIQ ting, kohi it the_resulting
i ncrease of %%ﬂegFrggaﬂﬁyS|dlo % aégiJ?ty“gé'éésogkafgg mn$n~ébnbfﬁér

t herapeutic get?gds of .~the |nvent|on In another enbodlnent the term
nodul ate (r) Tr % 2006 \'VO 2/ Uf, 7267 PCT/USI-1/4r,280 19
i ncl udes antagonistic effects, e.g., dimnishnment of the activity or

productiogn of, nedbggggg of ghbgegMeaad alherglgs i ngl anpati 6newbkeh. resul ts
fromthe overstlnulat 505|ne rece to exanmple,.the t:”e. aoeu

c 5 deazapur?hesOB?*?%% ent | Oh t3N x%%%?%%?“@Wtﬁean aﬂeno§|%k°‘?ecaptor
to inhibit, §orcexbopdeylaseay| ate cyxdknhaxgneantQ/ cvEiedeanguage cr &

"condition char uaggtéggcg lagggrgntigdgi %21 reg%Q r activity" is

i ntended to THTrG ose di seases rs or ndi ti ons which are
associated with aberrant stimnulation of an aden05|ne receptor, in that the

stinulatign 1 of stheirgeephar cavseS s odienical e seRhysbel oplcat 5
chain of events tﬁat is_directly or |nd|rectl associated wth the

di sease, di SOreEPP8¥2B8hdi RizonS ?hl%“EFFnuPaFﬁoﬁ(ﬁ“?ﬁ?éﬁttﬁﬁ#ﬁ%lﬂ%e“Vl
receptor dogsypobihRayefueabe he lsplediteausatdwerhpgeméneofmbhe-di srases a
di sorder or co dition but nerel be
rogen atom, stituted alkyl, aryl or arylaikyl moiety,
and Rc and R, are each independently a hydrogen atom, or a
13 substituted or unsubstituted alkyl, aryl, or alkylaryl

moiety.

In yet another embodiment, R; 1s a hydrogen atom, R, 1s
substituted oxr unsubstituted alkylamine, arylamine, or
20 alkylarvlamine, 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, Rj is a substituted or
unsubstituted phenyl moiety, R; is a hydrogen atom and Rg and
R¢ are methyl groups.
30
In still another embodiment, R, is guanidine, a modified
guanidine, cyanoguanidine, a thiourea, a thiocamide or an
amidine.
' Rm

35 In one embodiment, R, can be
/1.:7<



responsi bl e for causing gonme of the synptons typi ca‘y associ at ed1 Wiy hoghe
di sease, disorder, or c ition being treated. TheW#berrant -sti nmul ati on of
the receptonGanbe the 20 sole factor or at |east one ot H&d'\E&Yeni?8tan be
involved in the state being treated.22Exanpl es of conditions include those
di sease states listed supra, including inflamuation, gastrointestinal

di sorders and those synptons nmani fested by the presence of increased
adenosi ne receptor activity. 25 Preferred exanples include those synptons
associated wwth asthma, allergic rhinitis, chronic obstructive pul nonary
di sease, enphiysesan BponBRhitasg gashr ohdeesntﬁﬁar Lot somgetr>osands ghraucona.
30 The Ianguaé;,u;é{ggtépgu‘,%a_t‘g,e;,té@rg k?j [’hdlé.lq;h kehay actneuged by
aberrant adenosine Teceptor activity nded to |nc ude the

al | evi ati on ®fg ors dé nhrEshaent aépmapr Iaeé§t~ué’r$ée§yrﬁ¥t ORI TEIGY a2
associ at eq vg.t}hw thg*cgmgbqhogw mbRechr, ea-tqgegt, al se oncl udageaLLevratLQn or
di ni ni shment of 35 nore than one sy Pref er abl f he treat ment cuf&s,
e.g., substai§ aFIafheIT’Pﬁ‘F%?%%e“th% §y§ﬁf%rﬁ§°%&sﬁ&f’ét&j' wit ITe-thé - ©°

condition. dndakhfade@006 NK¥yD2/ 05&2G2 PCThrS01l/45R8DarR0 Theospeesest

nvention pef{alns, { o, compaunds, Ney  {50g2480ULLReS o HaY! DY-A b Lo UL

heterocycl*c ring having a ring size between about 3 and E

10 members, e.g., cyclopropyl, cyclopentyl, cyclohexvl groups.

In one aspect of the invention, both Rg and R¢g are not methyl

groups, preferably, one of Rg and R¢ 1is 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 l1-phenylethyl
and R; 1is a hydrogen atom, then Rz 1is not phenyl, 2-
chlorophenyl, 3-chlorophenyl, 4-chlorophenyl, 3,4-

dichlorophenyl, 3-methoxyphenyl or 4-methoxyphenyl or when Ry

20 and R; are l-phenylethyl, then R; 1s not a hydrogen atom or
when R; s a hydrogen atom and Ry 1is a phenyl, then R; 1is not
phenylethyl.

In another aspect of the invention, when R¢ and Rg together

25 form a carbocyclic ring, e.g.,

m\\N//m
X
)NI\' A\
F
30 Rs N N\

or pyrimido([4,5-6]indole, then Ry is not phenyl when Ry is 1-
(4-methylphenyl)ethyl, phenylisopropyl, phenyl or 1-
phenylethyl or when Ry is not a hydrogen atom when Ry is 1-
35 phenylethyl. The carbocyclic ring formed by Ry and Rg can be
either aromatic or aliphatic and can have between 4 and 12

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



R4 (1) wherein R, and R2 are each independently a QJydrogen atom {’Li gi @
substituted or unsubsti ed al kyl, aryl, or alky yl noiety or 8 '@ ﬁ
forma swggkhggked or unsubstituted heterocyclic ring; R3ci/gs@/Rydrogen
atom or a substituted or unsubstituted al kyl, aryl, or alkylaryl noiety;
R4 is a hydrogen atomor a substituted 20 or unsubstituted al kyl, aryl, or
al kylaryl noiety. R5 and R6 are each independently a hal ogen atom e.qg.,
chlorine, fluorine, or bromne, a hydrogen atomor a substituted or
unsubsti t ut edrafkyktlar perweenad kdt@ariy|carpsireaz ams .Re -gnd Ry cor-R5 tand -R6
together forma_ 25 substi tui{ed or_unsubstituted heterocyclic or carbocyclic
ring. Al so i RYFAPEEVare phalFekdutYeaY | yrac&et dbi e=CEEF P& of he-REB =
substituted Kedeazapuliiresind) cerdrai s enhode nentse,l oBkcansk R2- canTeacha:
g ndependentI% be__30 g.substituted or.unsubstituted cyclaalkyl or ___
het er oar yl al R§FE=RGYEriEs.” 11 ot het ~ &Rbodr meAts, R3°TS a<hydidyen &toitor a
substit ut £8d pretirsalbsty theartecdreteraoat y7 avrety. akpmst i ldnc otdrerce eizher
“enbodi ment s, p-apd R6.can- each he, iyndependent |y a beteroaryk, . poigty.
35 In one en%%%?l?rgg{:, B’RlR?éﬁgQﬁyﬁr oggﬁe atom R2 T‘sia su %tléfg'ut%%i T of PhE
unsubst i t ut esie§ELGHERENe, I R /M DPENt FILSEYEPBbAPY[Cforong oCT "XOT6 NWEeo™
02/ 057267 PCI{be2133145381:in3lsceyekbQpeopane Bhieely, md¥d hed SUhstdidt ed or
unsubstituted phenyl nmoiety, R4 is a hydrogen atomand R_and R are nethyl
groups.

10 In still another aspect of the invention, R; and R, fcrm a

heterocyclic ring. Representative examples include, but are

not limited to, those heterocyclic rings listed below, such

as morpholino, piperazine and the like, e.g., 4 -
hydroxypiperidines, 4-aminopiperidines. Where R. and R-
15 together form a piperazino group,
R,
N
-
20 N
SAAAA

‘wherein R, can be a hydrogen atom or a substituted or

unsubstituted alkyl, aryl or alkylaryl moiety.

In yet another aspect of the invention R, and Ry together can

form a heterocyclic ring, e.g.,

R, R,
\N/

30

wherein the heterocyclic ring can be either aromatic or
35 aliphatic and can form a ring having between 4 and 12 carbon

atoms, e.g., naphthyl, phenylcyclohexyl, etc. and can be

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



5 I n anot her enbodi ment ,gR?2 is a cycl ohexanol, a i'ilohexanediol, 1 0CT 2006
cycl ohexyl sul f onam de, vcl cnexanar-. _de. a cyclWexylester, a

cycl ohexerep2ng7gorcl openta: :c_ c¢_ a cyclopentanedi ol and RSTilstEIBHEnyl
noiety. 10 In still another enbodinent, RL is a hydrogen atom R2 a

cycl ohexanol, R3 is a substituted or unsubstituted phenyl, pyridine,
furan, cycl opentane, or thiophene noiety, R4 is a hydrogen atom a

substituted alkylyoalyb-@rrapylahkyl pobet ¥, --ad Barand R6 are each ., .
i ndependent |y ‘a hydrogen” atom or a 15 substituted or unsubsti'tut'ed al kyf,
aryl, or al kywersdicwpi@®yol| RayePrafePRer CenbBEi FRRAE, SREYS W chythroyen s
atom R2 is substiid uh@de 06atipasbst ht ubedaak kyham pe, sacylkam-nNge -0fe~ 205 -
al kylaryl anine, a substituted or unsubstituted gIK%Fanidgl'aryFanide or

al kyl aryl ani d& ™ ZUHHFIWET oF THRIUbsTITutd “2PK§ | Stff oRaAT A8 +O -

aryl sul fodam de or al kyl aryl sul fonam de, a substituted or unsubstituted

al kyl urea, arylurea aor al aryl urea, a,substituted_ar. unsubstituted .
alkylcarbanatl)é[?,C 8y 5§F%§%Heéﬁgr dP?yPa?yFé%Fbaﬁﬁfgf gfﬂﬁﬁﬁ%%lﬂ?ﬂFors
unsubstitute@oalHyféaﬁbﬁwyﬂic9acﬁdﬁeﬂhﬁnm&Qﬂquiauaetdtgﬁed- In cther
al kyl aryl car Raxd;itedtisd, RR3ikSnd:SHbsLY1 %?%ﬁnywtéﬁyégﬁ'mgﬁi]yl 1o
noiety, R4 is ashydrogen attom and R5 and_. R6 are nethyl groups. 30 In sfil
anot her enbo8FRERE TSR OGS dPneR1 a2 ROdRT i FE Ritrdhi R hehY TRy LATPHE ne,
a thiourga, antkitaam de Her give fdt-tidemiRG et d N N6 enhedi pent, R2 can
be N / Red |l Rzi R2,
The compounds of the invention may comprise water-soluble
prodrugs which are described in WO 99/33815, International
Application No. PCT/US98/04595, filed March 9. 1998 and
15 published July 8, 1999. The entire content of WO 99/33815 is
expressly 1incorporated herein by reference. The water-

soluble prodrugs are metabolized in vivo 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 -OC(0) (Z)NH,, wherein 2Z is a
side chain of a naturally or unnaturally occurring amino
acid, or analog thereof, an a, B, y, or w amino acids, or a
dipeptide. Preferred amino acid side chains include those of
glycine, alanine, valine, leucine, isoleucine, lysine, a-
25 methylalanine, aminocyclopropane carboxylic acid, azetidine-
2-carboxylic acid, B-alanine, y-aminobutyric acid, alanine-

alanine, or glycine-alanine.

In a further embodiment, the invention features deazapurines

30 of the formula (I), wherein Ry 1s hydrogen; R, is substituted

or unsubstituted cycloalkyl, substituted or unsubstituted
alkyl, or R; and R, together form a substituted or
unsubstituted heterocyclic ring; Ry 1s unsubstituted or
substituted aryl; R, is hydrogen; and R; 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
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i ndependently a hydroge toma saturated or unsat&at ed al kyl, aryl or
aIkaarV'v0g9%9&¥ a- . d is a hydrogen atom or a sat urapeg@n, 4agat ur at ed
al kyl , % aryl’, “or alkylaryl noiety, 2v' RReR,, or OR, whe_e .. R,-R are
each independently a hydrogen atomor a saturated cr unsaturated al kyl,
aryl or alkylaryl noieties. Alternatively, R2a and R2b together can forma

carbocyclic or heterocyclic ring having a ring size between about 3 and E

10 menbers, gngagofiyekepropyl, cyclopentyl, cyclohexvl groups. [In one
aspect of the invention, both RS and R6 are not nethyl groups, preferably,
one of R5 and RE is an al kyl croup, e.g., a nethyl group, and the other is

a hydrogen atam oi% | reamativemzaspeti ofst heubmventicerd, whens R4 igviroxy
1-phenylethyl and Rl i s a hydrogen atom th%n Bi .S nﬁt EDQDYLL_?: N
chl or ophenyl suBsehFBE BRhe?y |1 SRS 3G o5t iIC 2 08 ~4Y *di chfofopABhyT T 89254
3- net hoxyphegybheRbod: RERDOXYPhety IR OarsheydRés20, aRd RE areutsphenyket byl ,
then R3 is not._a hydrogen atom or_.whe i s_a_hydrogen agtomagnd-R3_.is_a
phenyl! , thensﬁﬁsfégﬂb?g %ﬁﬁﬁ%ﬂtﬂ?ﬂﬁfﬁa %ngﬁo'héfeaéggétgﬁfgfhe ?hVég??aﬁ?
when R5 and RS imgetherhy@5Hyorym lorenhocyed inond gy Ceoyy YR eneZy 30 R8N
R or pyrlngg%ﬁ,ﬁgfillgwols%stﬂ%:%%'%vi&@]t PRenyl-when RgrkSels = ¢
(4- met hyl phenyl) et y%, phenylisopropyl, phenyl or 1- phenylethyl or when R3
is not a hyd$@©@ﬁ1éyéﬁﬁmﬁénuRgup§:}tuted C,-C, alkyl (e.g., elry.amine,

10 e.g., ethylamine.).

R, and R, may also together <{orm a substituted or
unsubstituted heterocyclic ring, which may be subs:tituted

with an amine or acetamido group.

In another aspect, R-. may be -A-NHC(=O)B, wherein A is

unsubstituted C,-C, alkyl (e.g., ethyl, propyl. butvl), and B
is substituted or unsubstituted C.,-C, alkyl (e.g., methyl,

ahinoalkyl, e.g., aminomethyl or aminoethyl, alkylamino,
20 e.g., methylamino, ethylamino), preferably when K; and R, are
hydrogen, Rj3 1is unsubstituted or substituted phenyl, and Rg
and Rg are each alkyl. B may be substituted or unsubstituted

cycloalkyl, e.g., cyclopropyl or l-amino-cyclopropyl.

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

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

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

30 Advantageously, R;j may be substituted or unsubstituted
heteroaryl, preiferably when Rg and Rg are each alkyl.
Examples of heterocaryl groups include pyridyl, pyrimidyl,
pyridazinyl, pyrazinyl, pyrrolyl, triazolyl, thiocazolyl,
oxazolyl, oxadiazolyl, furanyl, methylenedioxyphenyl and

35 thiophenyl. Preferably, Ry 1s 2-pyridyl, 3-pyridyl, 4-
pyridyl, 2-pyrimidyl or 3- pyrimidyl.



35 phenyl ethyl. The carbgcyclic ring formed by RS agd R6 can be eﬁt@ 2006
aromatic or aliphatic ar‘can have between 4 and 1 car bon at ons, e.g,
napht hyl s @bemsheycl ohexyl, etc., (r) S1 1 .0CT 2006 \VpOrakal0ag267

PCT/ US01/ 45280 23 preferably betwees 5 and 7 carbon atons, or

cycl ohexyl. Alternatively, R and R together can heterocyclic ring, such
as those disclosed below Typical heterocyclic rings include between 4 and

-argon atons, 5 pref.erabl t 2:80d.7 car .ato and _can be either
aronatic or ﬁ‘iep‘h‘aﬁ%‘.yTﬁ}e{ ngggg%fclfﬁéqr i’né‘:c%(r%&bgﬁfE%ﬁereastubst}i‘t‘m’ed;'

i ncl udi ng sulist iangiler of RpenDRmare caomegtoms of the ring structure
with one or nore heteroatons. 10 In still another aspect of the invention,
Rl and R, forma heterocyclic ring. Representative exanpl es include, but
are not |imitreck tRATThosEahel cPORYETIRC ré MR TsTed bBFOREaSEER T @es C-

nor phol i ng, Riper azinen@wh t herd | Kear € o1 ds1ydroxypi:peri dimnes, -5 pe
4-am nopi peridines. Were R and R.. 15 together forma piperazino group,
R7, 20 N WHEE P RZ &hin e ‘& ¥R/ dFBg&® atbhrBF & °sifst FrGtedor es=e-ase
unsubst i t ut ed 3l K¥loeAlyl-06 2L ky! abybeIPLOTY n@DdduNel agpthel. aspeqt, of

t he i nvention nd Ro'together can forma heterocyclit ring,” e.g., R,
NR 30 N group which 1s cycloalkyl substituted’ with -0T(0) (Z)NK-,
wherein Z 1s a side chain of a naturally or unnaturallv

10 occurring aminc acid, an analog thereof, an o, 2, y, or o

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

15> acid, B-alanine, y-aminobutyric acid, alanine-alanine, or

glycine-alanine.

In a particularly preferred embodiment, Z is a side chain of
glycine, Ry 1is cyclohexyl, Ry is phenyl, and Rg and R¢ are
20 methyl.

In another empodiment, the deazapurine 1s 4-(cis-3-
hydroxycyclopentyl)amino-5,6-dimethyl-2-phenyl- 7H-pyrrolo

{2,3d)pyrimidine.

25
In another embodiment, the deazapurine 1is 4-{(cis-3-(2-
aminoacetoxy) cyclopentyl)amino-5,6-dimethyl-2-phenyl - 7H-
pyrrolo(2,3d) pyrimidine trifluoroacetic acid salrt.

30 1In another embodiment, the deazapurihe 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.



R~ N N wherein the hetergcyclic ring can be either omatic or 35 1 0CT.2006
aliphatic and can form i ng havi ng between 4 and car bon atom!, Qan
napht hyl y phanRydgycl ohexyl, etc. and can be either aronmabctues/absophatic,
e.g., cyclohexyl, cyclopentyl. 0 1 %270 C T 2006 WO 02/ 057267

PCT/ US01/ 45,280 24 The heterocyclic tine can be further subst_tute-_
substitution of carbon atons of the ring structure kith or nore
heteroatons. Alternatively, R4 and R=. _ocezher can_forma heterocyclic
ring, such asi® hos2"di3¢f ose@™BBFol="rn cerfai n &MSGETENS, the N6
substituted Zsdeazapgsbieyl$amiab -6 -kemeylhydr- Nchephanytetdyd-clo 2, 22!
substituted. In other enbodinents, R4 is not benzyl or phenyl ethyl

subs: =t ut ed. pyrighixd¥r®l- enbodi nents, Rl and R2 are both not hydrogen aeons.
10 In still other preferred enbodi nents, R3 is not E. The conpounds of the
invention may conprise water-sol.uble_ pro:ggj_gs whi ch are described in WO
99/ 33815, I nt’ét na@mGr&IeT ApPIPeSt MER™No. ] USSSFGR55 2% i | et Mirch O -
1998 and 15 payryshedabilyy8,ardd99- 5 Thelienddme -contrenty lof 7 AMR 1933815, 1 &
expressly incorporated herein by reference. The water- soluble prodrugs are
nmet abol i zed IRYZAWGIRF an active drug, e.g., by esterase catal yzed

hydrol ysis. Exanples of potential prodrugs include deazapurines with, for
exanple, R2 20 as c%:'():j oal kyl substituted Wi_%‘h - @) (pﬁl) NH2, wherein Z is a
side chain off?a natitdrfy or SURRSCOFRFIy o&lGrri MF34RS ~"Kci d,"%r ahalf by
t hereof, AN aamfnoyyclopy any hacaciads,dwe t lay 1 diepepta -de- piFe of &F 7éd pamd ol o
acid side chains include those of glycine, alanine, valine, |eucine,

i sol euci ne, | ki3l PYF YR ¢ERRy| al ani ne, ami nocycl opropane carboxylic acid,
azeti di ne-

In another embodiment, the deazapurine 1s 4-{trans-4-
hydroxycyclchexyl}amino-2-(3-chlorophenyl) - 7E-pyrrolo{2, 3d)

15 pyrimidine.

In another ‘embodiment, the deazapurine 1s 4-(trans-4-
hydroxycyclchexyl)amino-2- (3-fluorophenyl) - 7H-pyrrolo (2, 3d)

pyrimidine.

In another embodiment, the deazapurine 158 4-{(trans-4-
hydroxycyclohexyl)amino-2-(4-pyridyl)-7H-pyrrolo{2, 3d]

pyrimidine.

25 1In yet another embodiment, the invention features a method

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

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

cell with N-é substituted 7-deazapurine (e.g., preferably, an

adenosine receptor antagon:ist).
30
In another aspect, the 1invention 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. Preferably, the N-6 substituted

35 7-deazapurine is an antagonist of A. adenosine receptors 1in



2-carboxylic acid, Qalanine, y-am nobutyric acid, ani ne- al ani ne or
glycine-alanine. In a f{her embodinent, the inven‘on f eat ures 0CT 2006
deazapur \i§§.0:3%-0f the Tornula (I), wherein Rl is hydrogea;T/lBB”i;@m.
substituted or unsubstituted cycloal kyl, substituted or unsubstituted

al kyl, or Rl and R2 together forma substituted or unsubstituted
heterocyclic ring; R3 is unsubstituted or substituted aryl; R 1is
hydrogen; and RS and R6 are each 35 independently hydrogen or alkyl, and
phar maceut i cab[l)‘zs acTepbabla:swl s t Adresfamafte deazapunienese of: .4 hEs =oe
enbodi ment may_ I I Ve recgptor. e G-E 2006
\\ 0 02/ 05728§' = ? Lﬁl% gsf’)?‘% ﬁ%R'a}r?t aég‘rln §t§9 in %”Fm)e enb(]).)dl men}°2'R2‘
subst _tutec be. thexresggbstdt.ut €8y GXamRsgbstItAnETTycteariky| ~SFReana.
advant ageous "é §(Iulge dizmpts. R and R4 are hydrogen, R- _s uns'--s:::u:e
substituted pheny and R5 and R6 are each alkyl. Preferably R, is

mono- hydr dxycycl opentyl or nono- hydroxycyclohexyl. R also may be
substituted whth g NEDQEQEeQV\h@h@idaim&uhsti taHeed :‘Qﬁv ubst i futed-€3- C4
al kyl (eg,alklamne hyl am ne.). ey alsg

t oget her for ﬁFﬁzﬁ?Bgﬁr’teut}éﬂv ’?a rFﬁEu%}gtl‘tlu‘?ed hef &t ocycrlﬁg rr ngjil Wi &h “ray
be substituted . wthmn Ramane eacacehaabg@dgﬁ@y@ naé—ddbrancahgr_c@&pacvt adR,

may be - A- NHC(: C))B wher éi n nsubst it ut ed (e.g.,.ethyl,
propyl, butyPy¥, ATF ST 5° %Efb%tl ?&ngcyor ﬁtuted --3(71 alkyti(e. 67,
met hyl , j1am geRkEryle. ®r asweoRethyloror ansueet inbredl &yl amsnoszicuzed

heterocyclic ring, provided that both R, and R- are bothk not
hydrogen; R, is substituted or unsubstituted alkyl, arylalkyl,
or aryl; R, is hydrogen or substituted or unsubstituted C.-C;
alkyl; L is hydrogen, substituted or unsubstituted alkyl, or

153 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., O, S, or NR,,
wherein R, i1s hydrogen or substituted or unsubstituted C,-Cg
alkyl; and W 1is unsubstituted or substituted alkyl,

20 cycloalkyl, alkynyl, aryl, arylalkyl, biaryl, heteroaryl,
substituted carbonyl, substituted thiccarbonyl, or
substituted sulfonyl, provided that 1f R: is pyrrolidino, then
R, is not methyl.

25 1n one embodiment, in compounds of formula II, X is CR, and
Q is CH,, O, S, or NH. 1In another embodiment, X is N.

In a further embodiment of compounds of formula II, W 1is
substituted or unsubstituted aryl, 5-. or 6- member
30 hetercaryl, or biaryl. W may be substituted with one or more
substituents. Examples of substituents 1include: halogen,
hydroxy, alkoxy, amino, aminoalkyl, aminocarboxyamide, CN,
CF,, -CO,Rg, CONHRg, CONRgRg, SORg, SO.Rg, and SO.NR.Rg, wherein
Ry and R, are each independently hydrogen, or substituted or
35 wunsubstituted alkyl, cycloalkyl, aryl, or arylalkyl.
Preferably, W may be substituted or unsubstituted phenyl,

e.g., methylenedioxyphenyl. W also may be a substituted or



20 e.g., nethylam no, ethylam no), preferably when Rl and R4 are hydro ,
R3 is unsubstituted or stituted phenyl, and R5 .d R6 are each Tdl QE'IQZUUB
may be S“%%J,@;b}&@;d or unsubstituted cycl oal kyl, e.g., cyekearsopydser

1-am no-cycl opropyl. 25 In another empodi nent, R3 may be substituted or
unsubstituted phenyl, preferably when R5 and R6 are each al kyl .

Preferably, R may have one or nore substituents (e.g., o-, m or p-

chl orophenyl, o-, m or p- fluorophenyl). 30 Advantageously, R3 may be
substi t ut ed .@fs uHtsUlSIiddit @d meltgleei=@ar sk epbet-et abt ynghene R6. ang\R6-Are
each al kyl. Exanples of heteroaryl groups include pyridyl, pyrimdyl,

pyri dazi nyl pvpyarzazllenyl oxpypiel ylimidd zrid y| tTEBizeazol yi---%)x(azf.)l yI::.‘ra'“.

oxadi azol yl l.gRedi x.y and 35pthi-gphenyl . ferably,
Rs.szpyr.éﬁ% @z%@ﬂyr{rgt&% LoxyBlgeykand 35sthi-gphenyl Tg. :aeb{

, 4- pyrl yl, 2- pyrlmdyl or 3- pyrlm
1 OCT 7006 V’@@@QS?*ZG?"P@TIYP SOPW:SZ{OE’ 26 Pr enETE -y |n~o|ifeA Sy
enbodi ment R 6 are_each. apother, \R _and R6,are each .met ryJ

In a par cﬁlyaﬁcf? Yo er r YT Efboai men? t He "de4azap - - nes 5 the- AVENtion
are water - sehumloarrmmduct"‘s tisat zcawrbeylnet dbol Preddid .vi o oha &y ;act idve

drug, e.c. I),qse‘} CALalyzRa hydr o y5i.s. Ref erably the prod-rug
conpri ses a- oup whi‘ch i's ‘cycloal kyl” substituted with -0(O (2)NH,

wherein Z is a S|de chain of a naturally or unnaturally 10 occurring am no

acid, an an@h%nteh%e%maaeoas emb¥d@hen8NbhOcafbBungE a:dipeptinde-: ¢

Exarrpl €3 referr d WSt de_ chains_include t i de chai ns of gl ycine,
al ani ne, val‘g gL UCI hg, @ |%0?%{1%7r?12° g‘ mﬁﬁ%%’l Ofifire - €¢ ©T N-

am nocycl opsopametmretmoxylblyc acus gazettledl neo2- caubexylsicé tuted alkvl,

' cvcloalkyl, aryl, or arylalkyl.
In another embodiment of compounds of formulas I, Q 1is

15 oxygen, and W is a 2-thiazolo ring which is unsubs:ituted or
substituted by substituted or unsubstituted alkyl,
cycloalkyl, aryl, or arylalkyl.

In another embodiment of compounds of formula II, W is

20 substituted or unsubstituted alkyl, ©cycloalkyl e.g.,
cyclopentyl, or arylalkyl. Examples of substituents include
halogen, hydroxy , substituted or unsubstituted alkyl,

cycloalkyl, aryl, arylalkyl, or NHR;,, wherein R,, is

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

In vyet another embodiment, the 1invention features a
deazapurine of formula Il wherein W is -(CH.),-C(=0)Y or
-(CH,),-C(=5)Y, and a 1is an integer from 0 to 3, Y is aryl,
30 alkyl, arylalkyl, cycloalkyl, heteroaryl, alkynyl, NHR;;R,,.

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

each 1independently hydrogen, or unsubstituted or substituted
alkyl, aryl, arylalkyl, or cycloalkyl. Preferably, Y is a 5-

or 6- member heteroaryl ring.

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



15 acid, 6-alanine, y-aninobutyric acid, alanine-alggine, or
glycine-alanine. In a pz@i cularly preferred enbodi t;, Zis a si dd Lth&} Ho6
of glyciwe.n:k2268 cycl ohexyl, R3 is phenyl, and R and Rer@resoi262svet hyl .

I n anot her enbodi nent, the deazapurinsgis 4-(cis-3-

hydr oxycycl opent yl ) am no-5, 6-di net hyl - 2- phenyl - 7H-pyrrol o (2, 3d]
pyrimdine. 25 In another enbodi nent, the deazapurine is 4-(cis-3-(2-

am noacet oxy) cycl opentyl)am no- 5, 6-di net hyl -2-phenyl -7H pyrrol o(2, 3d)
pyri m di ne tri;luorqaceiiqyacid sakt. 30-Lnamxﬂﬂwﬂai¥¢KKkMEnt cviheaiiy:
deazapurine is, etan1d d L
-5, 6- dlnethylaﬂkbh%nyl 7F$p@?*%fbﬁfgh38] BV HCE & M3 n YRSt fers =+ < -
enbodi ment uhe,deazadeuMEﬁenﬁlxz NER. 35anethykuaeapmnny{)aﬁhﬂﬁeqde LoV
5, 6- dlnethyl hen yl-7H pyrr ol . Rgyrim di I 1.Q.C. T 7006.WD
ool 05vo6y PO RROTITE soae ) AL nsého{“her ér’w%ooﬁ‘[]rr%nt£ ) eFhe d8%zaDuf he

S - acetan)dobu&ya)hminOO*dcmeﬂhyﬂkphenvl 7H pyr|n1d|ne 5 I'n anot her
enbodi nment , the deazapurine :-N

nethylureabut | ) am no-5, 6-di met hyl - 2- Pheny--7H - - ~|c[2 3d'"  pyrimdine.

| n anot her odi #RPEDET heeHoasapart ne ks -1S 125€ 19 a9F notyeropt dpyl aceur
tam doe thyl ) Y0 = ﬁxgofwmyéugg_rﬂycrédlam [uth s 36 WU 4B GbReny1 N 3pot Rer

enbodi nent , the deazaPurlne .S 4- 5ans-4 _
yrimia pyridazi pyrazinal, pyrrolyl, <criazelvl

'

10 tnlanOLyl, oxazolyl, oxadiazolyl, pyrazolyl, Iuranvl,
methylenedioxyphenyl, and thiophenyl. When R: is chenyl, i:

may be substituted with, for example, hydroxyl, alkoxy (e.g..

methoxy), alkyl (e.g., tolyl), and haibgen,(e.g., c-, m-, or

p- flucropnenyl or o-, m-, or p- chlorophenyl) .
15> Advantageously, R, may be 2-, 3-, or 4- pyridyl or 2- or 3-
pyrimidyl.

The invention also pertains to a deazapurine wherein R¢ is

hydrogen or C,-C; alkyl. Preferably, R; is hydrogen.

The 1invention also 1incluces deazapurines wherein R, is
hydrogen, and R, is substituted or unsubstituted alkyl or
alkoxy, substituted or unsubstituted alkylamine, arylamine,

or alkylarylamine, substituted or unsubstituted aminocalkyl,

o
W

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,

aryl;arboxylic acid or alkylarylcarboxylic acid.

Preferably, R. is substituted or unsubstituted cycloalkyl,
35 e.g., mono- or dihydroxy-substituted cyclohexyl or

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



hydr oxycycl ohexyl ) am no- 2- (3-chl orophenyl ) - 7H pyrrol o[ 2, 3d) 15 pyri?hﬂﬁqﬁﬁ
I n anot her enbodi nent, the deazaDu ine is 4-(trans-4-

hydr oxycycl ohexyl ) am no- 2- ( 3-fl uorophenyl ) -7H pyrrol o[ 2, 3d) pyri mdine. 20
I n anot her enbodi nent, the deazapurine is 4-(trans-4-

hydr oxycycl ohexyl ) am no- 2- (4-pyridyl)-7Hpyrrolo[2,3d) pyrimdine. 25 In
yet anot her enbodi nent, the invention features a nmethod for inhibiting the
activity of an adenosine receptor (e.g., A, A;,, Aor, preferably, A)
in a cell, MVIHAIRIYAYY t ez maed [Penicth dibes RIS ing ech Zadeazapur i ne
(e.g., preferably, an adenosine receptor antagonist). 30 In another
aspect, the invention features a thod for treating damage to the eye of

an animal (e.g., a human) by admghistering to the anijgal an effective
amount of an N-6 substituted 7-dgpzapurine. Preferably, the N-6
substituted 35 7-deazapurine T8-dn tagogi st_of , A-. nosi ne receptors in

(r) S110. C T 7006 W 02/057267 BCT/t* SOL/ - 157860 28 8 cel | s of the
animal. The danage is to the ri&tina or the optic nerve head and may be
acute or chronic. The damage may be the result of, for exanple, glaucong,
edens, ischgnLa RyPoxia or trauma. 5 In a preferred enbodi nent, the
i nvention I'A&fOFRs™a S deefap@tiye - h&vr fig aymldaltiyl A 4 | chSURT S« sherein X

is N o- s~-Beveb Radms, or a ring of three to seven atoms,

| . optionally
10 substituted with €)-C¢ alkyl, halogens,

: hydroxyl, carboxv}
thiol, or amino groups; wherein B is mecthyl, N(Me),, N(E;)'
NHMe, NHEt, (CH,).NH,+, NH (CH,) .CH;, (CH,).NH,, (CH,)_CHCH,NHT'
(CH;).NHMe, (CH,)_OH, CH,CN, (CH;) .COH, CHR,4R,,. .oz.' CHMeO};'
wherein r is an integer from 0 to 2, m is i'or 2, Ry, '

. is
15 alkyl, R, is NH:- or CO.H or Rye and R;; together are:
CH——NH
(CH)p
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 to seven atoms,

optionally substiturted with ¢ -C
alkyl, halogens, hydroxyl, carboxyl, thiol -
groups. ’

s
or amino
25

Advantageously, A is unsubstituted or substituted C;-Cs alkyl

B may be unsubstituted or unsubstituted C,-C, alkyl

In a preferred embodiment, R, is of the formula‘—A-NHC(=O)B

In a particularly advantageous embodiment, A is -CH.CH,- and
B is methyl. ' o

30

T . .
he compounds of the invention may comprise water-soluble

prodrugs which are mecabolized in vivo to an active drug
4 ]

35

€.9., by esterase catalyzed hydrolysis. Examples of

potential prodrugs include deazapurines with, for example, R,
as cycloalkyl substityted with -OC(O)(ZJNHZ. wherein 2 is a

31



CRj; R and R are each_independently hydrogen, or unsubsti t ut ed

al koxy, am noal kyl, alk arvi, c: 10 aikylaryl, ‘ t oget her for rh OCT 2006
substi tut eﬁ ok nsubstl tuted het erocyclic ring, provided ghatshokbk,R and
R are bot 8‘[ hydrogen R2 is substjtuted or unsubstituted al kyl,
arylalkvl, or aryl; R4 is hydrogen or substituted or unsubstituted C. -C~
alkyl; L is hydrogen, substituted or unsubstituted alkyl, or 15 R4 and L
toget her forma substituted or unsubstituted heterocyclic or carbocyclic
ring; R i S sh_yd:ic_r ogem,msu@ﬁt iat ut@duro) ) yinsubsthtat eda dl kylocar-halpgen;: ~Q
is CH,, 1(52 R, wherein R _ds h drog([en or substituted or . _ _
unsubstltutéad' C% APRYPS IRE WAt fsubstt t ut ed®r SsistIR WBefal kY1 & 20
cycl oal kyl, calplqmyzlqe ar Hrefarytel laplznobiaanyl siket eneanygl ncsubet thosedco:
car bonyl, ut ed _t rbo r itute | fon RIS OVI ded t hat
T RS pyrr ot tiho, ARG TeR VAL mAPT o5 | R Bas SHBodi A 1 o
corrpoundsS ofma‘tdryrﬂl.dlaan-lne Xans-r@Fev:elmarqparse CH S baXY 15, c orc N, $neamother
enbodi ment, X5yl nja furshee. QWPP%EEHR/ %tu%m&wk& of{orny lhe-W
IS substltut ed or unsubstituted aryl, 5- - nmenber 30 %et eroaryf

bi aryl . Wnﬁ;ﬁ%%’os‘?‘l t T O TR IR rmre substl tuents. Exanples of
substituents include: hal ogen, hydroxy al koxy am no, am noal kyl

am nocar bo\>,<wy%am det N,  CF31. ngg)g I—CIBI;, .. SOR8, SO RS, and

SO, NRDR9, whér &P B P& 1R 8° each 3 ndepeﬁ&é‘ﬁt‘lrﬁf Thydrogen, or
substituted or 35 unsubstituted al kyl, cycloal kyl, aryl, or arylalkyl.
Preferably, Wmay be substituted or unsubs ityted phenyl, e.g.,

met hyl enedi oxyphenyl. Wal so may be subs itét ed or 7 CT 7006 \VO

02/ 1157267 PCT/ US01/ 45280 29 g

15 N

wherein n 1s 1 or 2, and wherein the ring may be optionally
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 1s substituted with -NHC(=0)alkyl.

In one advantageous embodiment, R, 1s hydrogen, R- 1s
substituted or unsubstituted C.-C, alkyl, R, is substituted or
25 unsubstituted phenyl, R, 1is hydrogen, L is hydrogen or
substituted or unsubstituted C,-C; alkyl, Q is O, S or NR,,
wherein R, 1s hydrogen or substituted or unsubstituted C;-Cg
alkyl, and W 1s substituted or unsubstituted 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 0O, S, or NR,
35 wherein R, is hydrogen or substituted or unsubstituted C;- Cg

alkyl, e.g., methyl. W 1is unsubstituted or substituted

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



unsubstituted 5-nenbered _heteroaryl ring, e.g., pyrrgls pyrazole, gﬁiﬁiqﬁﬁ
i mdazolemtriazole, tet@zole, furan thiophene, t zol e, and oxa I

Pr ef er abl be a b6-nenber heteroaryl ring, e g, pwd ) i m dyl
5 py= |da£¥%§yoag§ra2|nal and thiophegpyl. In a preferred Mgﬁgb ﬂﬁE%? Wis
2-py:idyl, 3- pyrid}_, 4 p~_=dv_, Dyrimdyl, 4-pyrimdyl, o: 5- pyrlnldvl.
In one advantageous enbodi nent of conpounds of f mula 10 is NH and Wis a
3-pyrazolo ring which is unsubst:t::zed o N substituted by substituted or
unsubsti t ut ed alkylor al kyl ,~aryl.. rylal kyl other enbodi ment
of conpounds gf fg%%uta 7%q_ |% GES %xy%gﬁV? 5 w?y"m |azolo rifng Y
which is unsubssbtmmemame*daﬂxﬂltamﬁd By syt ut ed or unsubsti tuted

al kyl, cycloal kyl, aryl, or arylalkyl. In another enbodi nent of conpounds
of formula I, Wis 20 substituted or unsubstituted al kyl, cycloalkyl
e.g., cycl Op@ﬂwlpaetlanyhahkytveféan@tm substi tusnts, incl ude,

hal ogen, h%droxy subst.i tut ed or unsubstltuted aIkyI cycloalky1° ar1‘
aryl al kyl , “or (R BREGY VT2 RUD) i s Iy PRENXIBRE F Bt ed- BReny: - 75-

unsubst|tutedDaLtho[QyQEQ%b@ghud ;22 aryl, or arylalkyl. In yet another
enbodi nent, the invention féatures a deazapurlne of fornmula il wherein W

is -(CH)3-C(=OY or -(CH),-C(=9)Y, and a is an integer fromO to 3, Y i's

aryl, 30 al kyin aryiat kyblatyeload kydred el Ramdne ald K\)'enﬂeaﬂléRllajez
prOV|ded that 1, Rl, and R13 are each'in epenébntly

hydr ogen, u%guﬁsfygﬁﬂ&?%ﬁegﬁkstltuF@Bno 11y14, " “dr4A T CRRgRaK Ky PE oYL -2 -
cycloalkyHO Rriedmy &bV ¥; p¥rirsla(3- 3di pgrimedheaee .het eroaryl ring.

In a particularly preferred embodiment, the deazapurine is
4-(2-acetylaminoethyl) amino—e—(4-chlorophenoxy)me:hyl-Z—

phenyl-7H-pyrrolo(2,3d])pyrimidine.

In a particularly preferred embodiment, the deazapurine is 4-
(2-acetylaminoethyl) amino-6- (4 -methoxyphenoxy)methyl-2-
phenyl-7H-pyrrolo[2,3d]pyrimidine.

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

In a particularly preferred embodiment, the deazapurine is 4-
25 (2-acetylaminoethyl) amino-6- (N-phenylamino)methyl-2-phenyl-
7H-pyrrolo(2,3d]pyrimidine.

In a particularly preferred embodiment, the deazapurine is 4-
(2-acetylaminoethyl) amino—s-(N—me:hyl—N-phenylamino)methyl—
30 2-phenyl-7H-pyrrolo(2,3d)pyrimidine.

In a particularly preferred embodiment, the deazapurine is 4-
(2-N'-methylureaethyl) amino~6-phenoxymethyl-2-phenyl-7H-
| pyrrolo(2,3d)pyrimidine.
35

The invention further pertains to a method for inhibiting the



35 Furthernore, Wmay beg-(CH, ), -

2
02/ 057267 PCT US 1/4528 10CTT?7006 30 _s O, 1 , or 3,

al kyl , awpl@hkMgs alky:.yl, heter
and wherein R1,, R; and R 6 are eachs3jyndeoendent- hydrogen, o

unsubstituted or substituted a_kv arv., 5 arylalkyl, or cyclo

anot her enb

odiment, R 1is selected

=0)-Y, wherein j gas 1 or

b (r

, é NVO
v is &t QLT 2006

oaryl, IvrnZl4R, provi dadr/thatss2ashen CH,

f=om ne c:ouc consisting

substituted and unsubstituted phenyl, oyr:dv_, pyrimdyl, pyr

pyrazinal, pypeobyk- trcazanv d8eAdd 0p20lyle0%az0l ¥l g oxadi agol Y- -c. -2

-uranvl, “met hyl enedi oxyphenyl, and thiophenyl. Wen R 1is
maycbpresubstint at edi W b, cdoraexanpl ehe hydrloxyd s n & koxypdend.c:

pyrazol yl,
“henyl, it
met hoxy), a
f I uor opheny

| k - | =, v, _Or _
Ehe oo OkpeaBhY) eeRPErABER o' Tefaavint afestory

| or I Cr

or.

2-, 3-, or 4-thérrdykpdez2- or 3- pyrimdyl. The invention als
ne wherein R6 is hydrogen or Cl1-C alkyl. Preferab
O The invention also includes deazapurines wherein RL is

hydrogen, andTi® ikn&¥bst PR utieFor PEREARSSI t tPed afeyhosr f@Fkoxyzatinge a
substituted ofagnsybstebutadlaldidaddie, (aryl amkna-rhek)aliky! & yharipe, by
or unsubstituted am noal kyl, 25 am no aryl, or am
substituted orCmHsLUDSETITEeHC ankynamddeanae§fantdeeoamaikyl arykamareound
substituted ofr pRsUBShidrtied, al Kyh sul éﬁnaﬁiﬁgeona%x' Syl fzppﬁm d

a deazapuris
hydr ogen. 3

substi t ut ed

al kyl aryl su
10

15

30

35

| f onam de, substituted or unsubstifute

al kyl'Uf ea,

the animal 1s a human.

;
alkyl. In
of

i dazi nyl ,

..p- ~m s e &
Ry e
0 pertains

ly, R6 is

t

noal kyl aryl’,

%r%%erably,

in another . embodiment, the invention relates to a

pharmaceutical composition containing an N-6 substicuted 7-

deazapurine of the

acceptable carrier.

invention and a pharmaceutically

The 1invention also pertains to a method for treating a N-6

substituted 7-deazapurine responsive state in an animal, by

administering to a mammal a therapeutically effective amount

of a deazapurine of the inventicn, such that tre

atment of a

N-6 substituted 7-deazapurine responsive state in the animal

occurs. Advantageousl

mediated by adenosine.

include: central nervous system disorders,

disorders, renal disor
disorders, gastrcinte

respiratory disorders.

Y. the disease state may be a disorder

Examples of preferred disease states

cardiovascular

ders, inflammatory disorders, allergic

stinal disorders, eye disorders, and

The term "alkyl" refers to the radical of saturated aliphatic

groups, including straight-chain alkyl groups, branched-chain

alkyl groups, cycloalkyl (alicyclic) groups, alkyl

substituted cycloalky

1 groups, and cycloalkyl

substituted

alkyl groups. The term alkyl further includes alkyl groups,

which can further include oxygen, nitrogen,

phosphorous atoms replacing one or more carb

hydrocarbon backbone,

phosphorous atoms.

€.g., OXxXygen, nitrogen,

In preferred embodiments,

sulfur or
ons of the

sulfur or

a straight

o



arylurea or al kylarylurea, substituted or unsubstitgted 30 al kyl carbanat e,
aryl carbamate or al kyl a carbamate, or substitut or unsubst!tug¢%nsz5
al kyl car Qexyd ds6.@ci d, arylcarboxylic acid or alkyl aryl carbaxyhi/gs2a¢i d.
Preferably, R 1s substituted or unsubstituted cycloalkyl, 35 e.g., nono-
or di hydroxy-substituted cycl ohexyl or cyclopentyl (preferably,

nonohydr oxy- substituted cycl ohexyl or nonohydroxy-substituted
cyclopentyl). 1 1 0 CT 2006 Advantageously, Rz nay be of the follow ng
formul a: O Ocha<rb dt Brandheld On8:inRalkyphehesn3pf 05 Cdw€r abkkpbr E£3o€: -.:a
cycl oal kyl, a.chaj e sevegn_at ong,. .or_.a. 4 of.,three to sevep_
a%/oms, o%tio%ﬁﬁ.bgfg‘ggg st(lét)lﬁ'éd §v‘rt 1T aﬁ"l(y%{é}%al 68%%‘,' hydroddy| 5~
carboxyl , thir@lance AMHO Ol 0WRS; m éejr@fBﬂa%limthb: Nradl, NEtIRise,

NHVe, NHEt, (CH.)-NH3+ NH(C142) C'3, CH, ). CHCH3NH, .
(CI12) NHMWE, &’feﬁ?e)f-%ﬁ%‘: ez ,1’6%3:@)*,‘

+

O ) NH , (CH ). NH
STEIRTOR Y CATPRIVESH™S wher e T
i s an i nt egeribgomGucauZe, mang ook BreRd3abdy BRbval kyl ¢ B Tsciodror:-

CO H or Rle an ~ taogether are: CHNH 1/ (CH2)p 20 wherein pis 2 or
3; and R1, igd%!iéyéﬂ%%ﬂqgifﬁTﬂ cycloal kyl, a chain of one to seven

atons, or aring of three to seven atons, optionally substituted with
C -G alkyl mchakegenscnaydeoxyhikgar 0oXyieat hObugRbL@M AL spec:Zicazion
and claims is intended to include both "unsubstituted alkvie"
10 and "substituted alkyls", the latter of which refers to alkyl

moieties having substituents replacing a hydrogen cn one or

more carbons of the hydrocarbon backbone. Such substituents
can include, for example, halogen, hydroxyl.,
alkylcarbonyloxy, arylcarbonyloxy, alkoxycarbonyloxy,
1> aryloxycarbonyloxy, carboxylate, alkylcarbonyl,

alkoxycarbonyl, aminocarbonyl, alkylthiocarbonyl. alkoxyl.

phosphate, phosphonato, phosphinato, cyano, amino (including

alkyl amino, dialkylaminc, arylamino, diarylamino, and
alkylarylamino), acylamino (including alkylcarbonylamino,
20 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
25 skilled in the art that the moieties substituted on the
hydrocarbon chain can 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

30 (benzyl)). The term *“alkyl” also 1includes 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.

35 The term "aryl" as used herein, refers to the radical of aryl
groups, including 5- and 6é-membered single-ring aromatic

groups that may include from zero to four heterocatoms, for



25 groups. Advantageously, A is unsubstituted or tituted C1-C6 a E( .

B nay be unsubstitut ed unsubstituted Cl-C6 al kyI In a preferred”U T 2006
enmbodi neqf, rﬁv%% of the formula -A-NHC(=O B. 30 In a paptiraghasdyo

advant ageous enbodi nent, Ais -CH CH%, and B is nmethyl. ° The conpounds of
the invention may conprise water-soluble prodrugs which are netabolized in
vivo to an active drug, 35 e.g., by esterase catal yzed hydrol ysis.

Exanpl es of potential prodrugs include deazapurines with, for exanple, R2
as cycl oal kyle xsupstd t utradh mirtd - @(Qc{]é N Zoraher eizmiZddrerse, 3L {3210 r
T 2006 CVO 02NO-57267. PCT,; USOlL Q0 32 side.chair._of a. natural Iy or
Lrratural | yP5C¢T8a%0 % REFEC oraéﬁaFOg THérSor - a?‘n AL EECY. M T
ac= d, or a @yaeﬁt:.hde o@m&eneedpamlmampd asicdeychaii s nient ratde i-{bos’e»c_
gl ycine, al aR‘ , v,a(j> D€ |1%BCIH.? 1u§g| gggkggt Ey3| 16e gv@Lhyl al an| ne,
anm nocycl oproqne Tar boxyl'i ¢ aci dc oXy acrd; c=l a‘rﬁ'ne
y- am nobutdyr suchciak aRR thﬁl alfamm‘el}’br gm@/@h'ﬂe- aBam rt@“ | hiapot hePhose

enbodi ment, R..angd-Buokosgihgk aé@eroagoﬂs ip Mhahergi nen-is. Loro 2, and
wherein the r| hg may be optionall bstituted with one or nore hydroxyT

ani no, thiol P car%%xy?c he? odeén, éH"YLiG-FeEﬂRH‘F(e'@) al'K3gseopappis” cr
CH, NHC( C»NH&hKYEr@@@ﬂMﬁLﬁ%ﬁTerahmq afiom&t dc of : Zg aBAnS8kd sulbsRd -k ec a:
substi tut ed mnth NHC&‘C%aIk ng positions with such subs::zuenzs as
10 described above, as for example, halogen, hydroxyl, alkoxy,
alkylcarbonyloxy, arylcarbonyloxy, alkoxycarbonyloxy,
aryloxycarbonyloxy, carboxylate, alkylcarbonyl,
alkoxycarbonyl, aminocarbonyl, alkylthiocarbonyl, phosphate,

phosphonato, phosphinato, cyano, amino (including alkyl

15 amino, dialkylamino, arylamino, diarylamino, and
alkylarylamino), acylamino (including alkylcarbonylamino,
arylcarbonylamino, carbamoyl and ureido), amidino, imino,

sulfhydryl, alkylthio, arylthio, thiocarboxylate, sulfates,
sulfonato, sulfamoyl, sulfonamido, nitro, trifluoromethyl,

20 cyano, azido, heterocyclyl, alkylaryl, or an aromatic or
hetercaromatic moiety Aryl groups can also be fused or
br:idged with alicyclic or heterocyclic rings which are not

aromatic so as to form a poclycycle (e.g., tetralin).

25 The terms “alkenyl" and "alkynyl" refer to unsaturated
aliphatic groups analogous in length and possible

substituticon 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 one 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
tructure. Likewise, "lower alkenyl" and "lower alkynyl"

have similar chain lengths.



I n one advant ageous enbogi ment, Rl is hydrogen, R_ ‘ substituted1ariCT 2006
unsubstituted C -C6 al k R, iIs substituted or 25%nsubstituted phenyl,
R4 is hydyggens72é7 1 s hydrogen or substituted or unsubstit®CddCH4L8"al kyI
Qis 0, s or NR, wherein R is hydrsgen or substituted or unsubstituted
C -C alkyl, and Wis substituted or unsubstituted aryl. Preferably, R,
is"-A-NHC(=0O) B, wherein A and B are each 30 independently unsubstituted or
substit ut ed {Gle C4 aIrI@/-lms For reiaoplyelkilitay be TbI¥pmiBomayybeé, fora=s
exanpl e, al kyl e vl ). Qr qal kyl , am Al ~ o
Preferably, F@lci Lﬁrnﬁgiyqt ut',eedephenylr}‘ %Iﬁk gvﬁgm%ydraogedn&%%éwrm%/ abe \rreet hyl
or pref erablynidydriagerhe Pr éfrerlafdey, o®yigen), BitdPIRR, 85 whereih FE-PES

hydrogen or suhstituted or unwﬁgt Llss G e alkyo- 60 dRhiyine Wi's
unsubst i t ut EFRIESUBEL PPGt &4 ph ny:}é’-tt%% al KOxy Iyﬁaloogen substitut ed).

Preferably, aNgs, oxyde O‘ﬂ"Q@@@anD 812?@‘5172‘6‘70‘%?/ US01/ 45280 33

p-fl uorophenyl , p-chlorophenyl, or p-nethoxyphenyl. Wnay also be
heteroaryl e.a., 2-pyridv. In a particularly preferred enbodi nent, the
deazap- - rqehedf-ré»—r(lg aaeﬂytamlmét byl )" PRAYRYL 16 Cpase@Aet reie™ X Grenie - 7

- pyrrol 0[2 3d j( Oqfl In,2 parki cafly R ﬁrng gnbodiyendalkies,

deazacurine d acet’yPam noet hyI ) ‘am no- 6- ( | uor ophenoxv) net h}' i - 2-
10 phenyl Jﬁmygm@@iﬁ,, 31 q};ﬂm}m}dlme a*hnlsa apa:c/tq:cm&anrd:yoip\r@f‘em edin

enmbodi msn&' t"he deagg&;%%jqaé} rgsn Cg}peg@ygoo ad%d ring rings,

am no- 6 yrroo(2 pyTi m di ne.
15 In a partd cgJJ Ar tgeprefrags eﬂrenﬂédsﬁntrmtgﬁé -deal2apafi ﬁélal-s gre Jcinead

through non-adjacent atoms are termed "bridged" rings. Each
of 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, aminocarbonyl.
alkylthiocarbonyl, alkoxyl, phosphate, phosphonato,
phosphinato, cyano, amino (including alkyl amino,
20 dialkylamino, arylamino, diarylamino, and alkylarylamino),
acylamino (including alkylcarbonylamino, arylcarbonylamino,
carbamoyl and ureido), amidino, imino, sulfhydryl, alkylthio,
arylthio, thiocarboxylate, sulfates, sulfonato, sulfamoyl,
sulfonamido, nitcro, trifluoromethyl, cyano, azido,
25 heterocyclyl, alkyl, alkylaryl, or an aromatic or

heteroaromatic moiety

The term "heteroatom" as used herein means an atom of any
element other than carbon or hydrogen. Preferred heteroatoms

30 are nitrogen, oxygen, sulfur and phosphorus.:

The term “amino acids” includes naturally and unnaturally
occurring amino acids found in proteins such as glycine,
alanine, valine, cysteine, leucine, isoleucine, serine,
35 threonine, methionine, glutamic acad, aspartic acid,
glutamine, asparagine; lysine, arginine, proline, histidine,

phenylalanine, tyrosine, and tryptophan. Amino acid analogs



(2-acetyl am noet hyl ) am go- 6- (4- net hoxyphenoxy) met hygh- 2- 171 GCT 2006
phenyt - 7H pyrrol o[ 2, 3d] rimdine. 20 In a partic ly preferred
enbodi meny g obh€deazapurine is 4- (2-acetyl am noet hyl) ampaa#@01/45280
(2-pyridyl oxy) net hyl - 2- phenyl - 7H pyr¥olo (2 , 3d) pyrimdine . In a
particularly preferred enbodi nent, the deazapurine is 4- 25
(2-acetyl am noet hyl ) am no- 6- (N—phenylanino)nethyl 2- phenyl -

7H pyrrol o[ 2, 3d wlmdlma amlcmaﬂg preferred enbodi nent,
deazapuri ne i% B VA %uﬁﬂ |hengthened 'or shertenec s-ae chas
am no- 6- (N—Qﬁihyg &habe@deﬂdhEﬂﬁﬁfwd-hSQpproprlftel-chfiC'aiicroups.
2- phenyl - 7H pyrr ol 3d) pyrim_dine. a ticul ar referre L
enbodi nent , ﬁWmP%eﬁEéBﬁrlﬁé S s A YRS fﬁ%fﬁ;lﬁ?%ﬁg?hépﬁ €am ffo- aF am==c
6- phenoxyrretafw;ld 2-pheny| thed H-spyucobof 2,80) mird mak:mee 35 The d@wengi ons
further pertalqg to o] In It L 1 O_C,T 2006 \%50
02/ 057267 péﬁemiﬁ%%%p gﬁm%cu\%? el % g 6s’7]°r?e FECeptsr (¥, S an
., 2b a receptny )aning asalds @ynéﬁﬁtaégﬁhgerhe Eé¢iemmbh»a.c °¢heoes are

i nvention. Rnefesabhy. athesCompREAdvis anpaptagenhshiaise t e decent oL ;5
The invention al so rtalns t a neth%%'for a castr0|ntest|nal di sor der
(e.g., diar rﬂ#éaf)e"?]g‘gn éﬁFﬁﬁ* By &FmYNCst erFNgeXBMRA Canidrd " dIE A iaeiNge
amount of aagE@TEArhneofaldreineiventi on (e.g., an antagoni st of Ale).
Preferab, 10 the animal is a human. In another. enbodi nent, the

|nvent|on relates to a pharnmaceutical conposition containing an N-6
substitutedIZ- 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

15 such isomeric forms of these compounds are expressly included

in this invention. Each stereogenic carbon may be of the R
or § configuration. It is to be understood accordingly that
the isomers arising £rom such asymmetry (e.g., all

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

synthesis.

25 The invention further pertains to pharmaceutical compositions

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

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



deazapurine of the invengion and a pharmaceuti cal l 15 accept abl e1gay(Ti 85

The i nvention also pert s to a nethod for treatiba N-6 substituted

7- deazapwon®oeiesponsi ve state in an animal, by adm nist8TAFOYS280 mammal

a therapeutically effective amount 20%f a deazapurine of the invention,

such that treatnment of a N-6 substituted 7-deazapurine responsive state in

the animal occurs. Advantageously, the disease state may be a disorder

medi at ed by adenosiEReONEXATH e%cﬂif PredertReF APeease searesdoncl tidern a:

central nervQus;gystemsdi sor-derns: Gafdiovascular 25-digqrder sscegpal - -,

di sorders, inflanmmtory disor ders aller gic disorders, gastrointestinal

di sorders, e§¥2@Ps8rders, and respi ratory di sorders. The term "al kyl "

refers to the radi caI of saturated aliphatic 30 groups, including

straight - ghal aIk groups, . branched-chain__al kyl grougs cycloalkxl

(alicycl i P6u6§ alka)ﬂ ‘itu’tsedatycf%%?‘%?rza ofps, dnd cyeioarkyf

substi tut ed iatkybegrauwps. slbe tharmsalpeypldutect bgr dmestudesratkybrgaaupss

whi ch can fugggeg% cL ude oxygy E%L syd r—Q,QeQD:SUL,EUL 0L~ 3R: Rhosphor ous . at s
r 0

repl aci ng one or e carbons the “hydrocar bon backbone, "€. g, “oxygéen,

ni trogen, suffarchrof phsPistvustng G, Sleﬁ"ﬁltéfv'étll"eéloén’soéprréﬁ?s“33"1038*
strai ght 0 0,441 cF1E006MVQ:6217 267 REIGLS0ILA: 5280 3G --Ghal dod < e
branched 8ha| n al k%/ has 3 f ewer car bon, atons in its backbone

(e.g. 3B’ $oF %t&ﬁngse APFT.  3SUBFADLR o AP i A, anb-RoFe-<s
pr ef er abI y ZDn:ﬂluchEV\BlbutleQ&I\ll set lphetedr ed ,cycttowapkyhs:baee dY o ds 10-

car bon at oS, 1A NeLLo8: ELO0 SLLNGHULBoraNd, TRRS RRLRIANI0 NRYe Be 8l -
carbons in e rTn ruc - -

acwos, macrolides, pen1c1lllns polymixins, tetracyclines and

streptomycins.

—
W

The term "antiinflammatory” 1s art recognized and is intended
to include those agents which act on body mechanisms, without
directly antagonizing the causative agent of the inflammation

such as glucocor:zicoids, aspirin, ibuprofen, NSAIDS, etc.

The term "anticancer agent"” 1is 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. Rerresentative

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, for

30 exampie,'o.l to 29.5% (more preferably, 0.5 to 90%) of active
ingredient in combination with a pharmaceuticélly acceptable
carrier.

The phrase "pharmaceutically acceptable carrier" as used
35 herein means a pharmaceutically acceptable material,
composition or vehicle, such as a liquid or solid filler,
diluent, excipient, solvent or encapsulating material,

involved in carrying or transporting a compound(s) of the



Moreover, the term al kyl _.as used t hroughout the spegificati on and 11 8¢ Meygs
is intended to include h "unsubstituted al kvjs" ‘) and "substituted

al kyl s", wde2batéer of which refers to al kyl noieties haviPeg/sabsia8e uent s
repl aci ng a hydrogen on one or nore #arbons of the hydrocarbon backbone.
Such substituents can include, for exanple, hal ogen, hydroxyl,

al kyl car bonyl oxy, aryl carbonyl oxy, al koxycarbonyl oxy, 15

aryl oxycar bomHe®eh: cafbexyl at ew: ahkyl ear benyhe sabkegycarbenyl- .- .. .
am nocar bonyl, 3l ngn t hi ocar bon¥ alkoxyl, phosphat e, . phosphonat o,
phosphi nat o, F&Faf6,™anm nd ¢FnrePBAFng “THA™ ani N5 - dfat Kyl &KFRo,° ar3yA #rd no,
di aryl am no, aa®d caal-kdarcp &malfh@):pralé)d dmiono cienel-udi-ng & kd-carbonyd am no,
20 aryl car bon l.am no, _carbano and ureido), amdino, imno, _sulf hydryl

al kyl thio, afyfthi &° aﬁF&&&rbéwf‘ate°rs8Ffar8§ S sUPY oiatd, sAFamRAS T
sul f onam dSo mrmst’r Getraftepranbehybp whearmpnszicb, bheter aeyekylizie wizn
al kyl aryl, gn apanat Lc.-Q eteroar i3 npi e .wW 1l be understood
by those 25 s I eggl n 'tn%e grlfgt%l of ggano%‘(e:r{“i‘e% %% % :t’urf ed o the = =<
hydr ocar bon &R&i I?acta-rﬁfi%en%%'l"%egxﬁ@%ﬁlﬁstqft WMEERTIFLs appropriateserve as
Cycl oal kyl's paaviaedaulthben1substebuh5de @ang‘“*W 1A 10§ suhstdtients-- .
descri bed above., An "aI l&yl aryl" noi et:y is an_al k% substituted with an
aryl (e.g., PRERGISFet {HIESO baé}Fzy?LjS °She TRFPTRGFkyPUchl 85 FREFudEETCC
unsat ur atléd aabl pleatde gy vapsh anak dbyolssen- laergtit indle possi bhées | sx," as

substitution J. s hhe-al e t 1 hat. GS ntain _l.east one
doubl e or tri p bond" g%@%tﬁg ?@Pg@?%% tge)%’nxl &y Oss%sae“d‘ I‘Té’r‘g‘lL'rrose
refers to th&cfadreal POHP§P-'e°grOEIE§°aICﬁ®|Cl!PdI ngméltand @efenmher,ed talc:

single-ring axempiésesgroups ibatoldy bl dde {4 am
het er oat ors, fo?yosp 110CT 2006 VIO 02/ 057267 BefRasHses: oute.

1

peanut . cottonseed o0il, safflower oil, sesame
15 o0il, olive oil, corn oil and soybean oil; glycols, such as
propylene glycol; pelycls, 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
alcohol; phosphate buffer solutions; and other non-toxic
compatible substances employed in pharmaceutical

formulations.

25 As set out above, cerrain embodiments of the present
compounds can contain a basic funcrional group, such as amino
or alkylamino, and are, thus, capable of forming
pharmaceutically acceptable salts with pharmaceutically
acceptable acids. The rterm “pharmaceutically acceptable

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

present 1invention. 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 in its free base form with a
suitable organic or inorganic acid, and 1solating the salt
thus formed. Representative salts include the hydrobromide,

hydrochloride, sulfate, bisulfate, phosphate, nitrate,



36 exanpl e,
benzot hi azol

benzene, pyarol e, furan, .hioohene, bgg. zoxazole, 11 0CT 2006
e, :riazole\@etrazcje, vrazc_e, pyridi.b, pyr azi ne,

py”_" i dagid “gnq7vyr|nlc ne, and the | r:e. Aryl croups acsashnci2side

polycycllc
and :he _ ke.
may alsc be

‘used a=o;;at_c cro::os 5such as naphthyl, quinolyl, indolyl,
Those aryl groups havi ng heteroatons in the.rind structure
referred to as "aryl heterocycles" , "hete=oa vls" or

"het er oar omatj.¢s jThe a@gﬁgtbcnrlng gancbe subs: s yted a;- . 0ne or e r.ing

positions w
hal ogen, hyd
al koxycar bon
al koxycar bon
phosphi nat o,
arylamno,5 d
al kyl car bonv
imno, sulf
sul fonato, s

het er ocycl yl ,

-_—c T .

th such subst uents as 10 described _above, as for exanple
PERYFCE <&l kox§:3aa13kyI“c“a‘?Sdb"rﬁFieoxy:Oéﬁylacérbo1=1yFos<y~ me-sate.
¥hax¥azedl Y| @xeankery! oxya-eaiskexy! atec ahkd-car bomds, > s« =
yl., am nocar bonyl, alkylthlocarbgnx *ghosphgyg__ phospho
SeyARBEPERIAGE( i heFaaPng arRyl 215 SHi~a¥yldam §,--5 &=«
Faeyl|aakao, (aed, a.lkyl.arytsase ne), al:yl ansno) (i’ rchudlarig__;m:

| am no, a_yl carbonyl am no, carbannyl and ureido) , am dino,
Rediyl’, a-kyiAdTo, Sadyl t8fi'd,” tHiocar boxvl ate, sul fates,

ul famoyl , sul f onam do, nltro, trifluoronethyl, 20 cyano, azido,

aIkyIaryI or an aromatic or heteroaronatic noi ety Aryl

()

groups can aFfso dsérefz s@@s%$ bhe dgearRunR saldicyehe cPoeShRE erOERELE ST iMRYS

whi ch are no

terns "alkeny

analogou§ I n
above, but t
For exanple
Unl ess the n

30

35

tondheMBUre %3 %*teo dorama p&yeyéhsl(grgwst ehral im,s 25 the
| " and "alk X@ refer to unsaturgted al i phatic groups
%8 B

“PBAGLR hd Pe PRATRITIUETOR™ 1B & I3 deldcFFbett =
patreapkaicdi cadtlyl eastacarepukmid e orbasépl e bond FQ&BGCU\ﬂﬁﬁh

N e ptiomn,co | "and opar ro
cAbIFAPUELT SOl UL AL S Eya0g, A EPEr AL, 0. 70
to the relat*vely non-toxic, 1norganic and crcanic base
addition salts of compounds of the present invent:icn. These

salts can likewise be prepared in situ cduring the final

isclation and purifi*a?iow of the compounds or by seoarately

sultable base, such as the hydroxide, carbonate or
bicarbonate of a pharmaceutically acceptable metal cation,
with ammonia, or with a pharmaceutically acceptable organic
primary, secondary or tertiary amine. Representazive alkali
or alkaline earth salts include the lizhnium, sodium,
potassium, calcium, magnesium, and aluminum salts and the
like. Representative organic amines useful for the formation
of base addition salts include ethylamine, diethylamine,
ethylenediamine, ethanolamine, diethanolamine, piperazine and
the like.

The term "pharmaceutically acceptable esters" refers to the
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.

Carboxylic acids can be converted into esters via treatment

with an alcohecl in the presence of a catalyst. Hydroxyl

containing derivatives can be converted into esters via



al kyl" as used herein s an al kyl group, as defigsad above, but hpg{ngs
fromone to ten carbongiiﬂnre preferably from one to six carbon atons in
its backkemesimecture, even nore preferably one to threed@ardorsmbons in
its backbone structure. Likew se, "lewer al kenyl" and "l ower al kynyl"

have simlar chain lengths. (r) 1 1 0 CT 2006 V4' O 02/ 057267

PCT/ US01/ 45280 37 he terns "al koxyal kyl", "pclvam noalk,,'=" a'= T

"t hi oal koxyaldda's mieiernvi:n alkWs&-0UpR8.ngasc@@asCEubRdaabgyRanowhi chy f YLt her
i nclude oxygen, nitrcaen or s' ~ f atoms_replacing. one or nofe carbons of
the hydrocar0d'® bScRborre, -U5-REF. *HORPGER, TR t +ROerS®r LN ur "uEsRsa - The
terms "pol ycypddups or cipabyeycldfic raeical "soefete&o t@Ges ad;izﬁ‘ﬁél@ioé‘.’\@apr
more cyclic rings (e.d., cycloal kyvls, cycloalkenyls, cycloalkynyls, aryls
and/ or heter d:c‘vg:f’;ﬁ’s?%:] f%gwhi cﬁﬁ‘ﬁg & Hidre C'B?b%%i'ar BomBn<t FIwe:
adjeir.ingsridi@srs €. Jised heedd Nggadbee . flSEGe ri ngsy .  Ripgs,that are joined

t hrough non-adj acent atons are ternmed "bridged" rings. Each of the rings
of the polycycle can be substituted with such substituents as descri bed

above, as forpexamfle:: iRl @9eR NS e @hlac Al KHLAHROW! QWos—yoe wnson
aryl carbonyl oxy, al koxycarbonyl oxy, aryl oxycarbonyl oxy, car“boxyllla't e,

al kyl car bony2*=al K3RVeaF BBV, ahf Ao ar Béﬁyl?he%ﬂwtpim oearbenpks akoxyt,
phosphat e, phosRhqnato, _(Sgggspp_lé)at Oz _%yangilg%n,rpon(l rlcglr%udl ng,@lgky# am no,
cy

20 di al kyl anino, acyl am no, ‘di aryl am rio, and al Kyl ar yl'am<o), - 2 no”
(i ncl udi ng aldhgimiarthenyd AnDA0g el i ggardanybragi Rt i o al baenand preldo),
amdino, im no, stul f hyqryl , gl k¥’l thio,.

apter ‘B). uc prodrugs can be wused to alter <the

biodistribution (e.g., to 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 1s administered to a subject, the ester is cleaved,

enzymatically or non-enzymatically, reductively or
hydrolytically, to reveal the anionic 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 vivo to the therapeutic compound. Furthermore, an anionic

moiety can be esterified to a group which is actively

transported in vivo, or which is selectively taken up by

target organs. The ester can be selected to allow specific
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 thio, thiocarboxyl agge, sulfates, sulfonato, sulganmoyl, sul fona'ni 3‘?
nitro, trifluoronethyl ,&ano, azi do, 25 heterocyclgp, alkyl, al kyla IZQ%

an ar omgi;hG.REk72sNet eroaromati c noi ety The term "het er oat opdr/asiiussd herein
means an atom of any elenent other than carbon or hydrogen. Preferred

het eroatons 30 are nitrogen, oxygen, sulfur and phosphorus. The term
"am no aci ds" includes naturally and unnaturally occurring am no acids

found in prekaBsesucht 88a9kyNelbNe; -a8t gnikPLe - vaLiDe, Cystelne, |eucine,
i sol euci ne, serine, 35 fhreonine, nethionine, glutam ¢ aci aé“‘aspar“t‘i‘c**a:ci d,

gl ut am ne, H8p&FadiHeLI8 el OB he, SPEDI ReasAFstidi Be: 2, cvste:ine
phenyl al ani Rgarbyhask-Nae , aBdat L Ph OPhana - AT £0: agi %@fsﬂ%} {1). QCL.1006
NVO 02/ 057267, RPCT/ USO1/.- 1 5280 ;.38 include amno aci ds w th 1 engt’héhed or
“short hened SFdéi&Rai A2CortVar ildie 'si B&cRASLAS LRI (A appropriate fuwncti amal
groups. SAnasocabydspalsdtanel usier ¥) adel Lhyed a0 -500ers afizan @@:Qqa:%cii]_d
when t he st L f am acid admts of 5 stereoisoneric fornms. The
‘term"di pep%?géa&?ﬁgllﬁ Eg tV\(/oEﬁg‘r) ' mc)ireematrﬁln‘b' ac}?ﬁ%pft'{ nk88-tBgét hepisha-
Preferably, “@fpeherdés aré theol b namdimes dl nited ad i qaepi-isde shi-akage.

Par ticul arly; - pref erdcad di pephi deseknghyde, Q. .exanpl.e, al anine-alanine
and glycine-alanine. 10 It wi I* bee not ed t hat %t'ﬁg)%t‘r‘dcci ure"of some-6f ‘t he

conpounds TPTEhTS-1 nvBAtPonCi AEF HdeBPaSPRAEEIS @cear b@amdatdrs tane t hus
occur a$0racemates and racem ¢ m xtures, single enantioners,

di astereo ' ) Xt u nd_i ndi vi dual di astereoners, Al 15 such isoneric
forns of F%fa%:gndgogqJb%‘ﬁ%sghréh%@‘reessesr?‘y 1hEFUbeQn 1nclude those suitable

for oral, nasal, topical, transdermal, buccal, subl:ngual,
rectal, vaginal and/or @parenteral administratiorn. The
formulations may ccnveniently be presented in un:ic: dosage
1> form and may be prepared by any methods well known in the art
of pharmacy. The amount of active ingredient which can be
combined with a carrier material ro produce a sihgle 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 acrive 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 prepared by uniformly and intimately bringing into

30 association a compound of the pPresent invention with liquid
carriers, or finely divided solid carriers, or both, and

then, if necessary, shaping the product.

Formulations of 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 an agueous Or non-agueous



in this invention. Each ereogeni ¢ carbon may be ofgathe R or S 11001
configuration. It is to under st ood accordingly t the isoners arQFSi %ﬁ
from suchywasyme®liy (e.g., all enantioners and di astereormer/s¥oiareso

i ncluded within the scope 20 of this unvention, unless indicated otherw se.
Such isonmers can be obtained in substantially pure form by classical
separation techniques and by stereochemcally controlled synthesis. 25 The
invention further .pertains to pharmaceutical conpositions for .treating a
N-6 substituted-7%deazapurihe a&‘esp%%‘si%‘e State nﬁP‘n a"fafmaf = &-g.
respiratory dmsdedens ¢e.@s,aasthmair &r onchid © @y gass JARHy uctdve: a-
pul monary di sgrder, lLerqi.c tnitls), renal_disorders, ... __ e
gast r oi nt est rﬁ%r 'SObEg{l]ésj’or gléFg, %ésndégyg' En‘s)SF‘aer@ ‘I%le"pha(r%ﬁacsen’f‘l caf &=
conposi tion arachadesnd/eherapeditteabegnes feeti vee ahbat ekca NcBtz:inins
substituted 7-deazapurhigeq dessidDed SRR ARG & Rhar pmaeeuti-cally . -
acceptable carrier. It is to be understood, that all of the deazapurines
descri bed ab®%e?Rr 8T hEt uthReF $31e5: thefAPRUEPE 2T colbPER 2SERT| sTVETHe o
further undefistosatlsbhat athendeazapdr bBes bbllLbBe keNvertaGR 3N g -used
alone or in conbination with other deazapurines of the invention or in 0
110CT 2006 WO 02/057267 PCT/ti SO /45280 39 conbination with additiona
t herapeuti c tonpamds: sdokags aftibsoticds, anheiinfrieematori esoor cral
anticancep agents:sfok:isxanbhesuyelne dhgnm'antihiQlici 15 2Lt [ecaani zed
and _s :..render _include thosé substances |o_rodu_cedL gr om ng '

ni cr oor gani sHERRNEhES s§REhERRC 1dER) vattihfe @ athatee oMo ngt ignel { $n makecomwizh

i nhi bit growste obrpaidegepraandcaneisaleqt imdlopd e tarti=be Oathcge

sodium citrate or dicalcium phosphate, and/or arv of the

- -

following: fillers cr extenders, such as starches, lactose,
15 sucrose, glucose, mannitol, and/or silicic acid; binders,
such as, for example, carboxymethylcellulose, alginates,
gelatin, polyvinyl pyrrolidone, sucrose and/or acacia;
numectants, such as glycerol; disintegrating agents, such as
agar-agar, calcium carbonate, potato or tapioca starch,
20 alginic acid, certain silicates, and sodium carbonate;
solution retarding >agents, such as paraffin; absorption
accelerators, such as guaternary ammonium compounds; wetting
agents, such as, for example, cetyl alcohol and glycerol
monostearate; absorbents, such as kaolin and bentonite clay:
25 lubricants, such a talc, calcium stearate, magnesium
stearate, sol:d 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
h;rd-filled gelatin capsules using such excipients as lactose
or milk sugars, as well as high molecular welight polyethylene

clycols and the like.

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



whi | e produci ng m ni nal no del eterious effects n the 10 infect
host subject. Suitable drrpl es of antibict:cs incl\@¥e, but are noﬁl[ﬁﬂim@d

to, the pwérodphe cl asses of am noal ycosi des, cephal osporcmgiSei/45280

chl oranphenicols, fuscidic acids, masrolides, penicillins, polymxins,
tetracyclines and streptonycins. 15 The term"anti inflammatory” is art
recogni zed and is intended to include those agents which act on body
mechani sns, W thout_. dj,rectly_antagonizing.the causative agent of the

i nfl ammati of es%c‘h 35 g'J'T: Uco!é(‘)?f?(‘:_%‘g‘das?' asglf?fn, e?‘Sﬁ‘ﬁ&Sf'en,SCT\TS'*AI’DS,S'e%%CF 20
The term "atlixemoeye agenterdss -drinkegc g ined aadbbsyietepded-e 1 0.15ed ude
those agent g M £he di i pi-sho-eradigate., or prevent, gromth of cancer cells
wi t hout, preferably, adver_sgl y a fect_iqu ot Ig'r' phﬁs‘lggl“ogT%‘aT‘fun&aiforfée.
Repr esent at MA&® 25YexBApE 83| ud uéle_sd%ls’-ﬁlgd-tﬁ nmandioycloplospghard des Wten
the conpoungsuefe i qURSOMG inyeitd e ara A nistered: -@ss s.1,en-
pharmaceuticals, to humans and mammual s, they can be given per Sé of as a
pharmaceutical conposition containing, for 30 exanple, 0.1 to 99.5% (nore
preferably, The5 t©al9De}ysof aotd veotheagr edicdntd i nc6oapé nati i th-a . pe
pharmaceuti gaLly accentahbl e careie The phrase "pharmaceutically
accept abl e %afari er" as usegor“%gg%?érfﬁ Jrj]r‘eaéri}.ée & pharHaceii§tal Py ateeptadl e
material, EBAPESSti 0RPBFUVRAI clRgllsucands srdriwjidsd omagol b fohhely be

di | uent ,10exetpieat orsekveatear vepgapsyt ahi 00; AR ELL invelved in . _
carrying or _transporting a conPoupd(sg of-the 0 1 ?EB’CS'\JCZOO? W7o ©
02/ 057267 Pﬁ?&é@%fﬁi‘@ooﬁber catings well known in the pharmaceutical-

formulating art. They may also be formulated so as to provide
slow or controlled release of the active ingredient ctherein

using, for example, hydroxypropylmethyl cellulose in varying

—
W

proportions to provide the desired release prciile, 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 solid compositions which can be dissolved
20 in sterile water, or some other srerile 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, optionally, 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
or more of the above-described excipients.
30
Liquid dosage forms for oral adminiscratioﬁ of the compounds
of the invention include pharmaceutically acceptable
emulsions, microemulsions, solutions, suspensions, syrups and
elixirs. In addition to the active ingredient, the 1liquid
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 alcochol,

isopropyl alcohol, ethyl carbonate, ethyl acetate, benzyl



present Invention withinor to the subject such th it can perforqqyﬁggw
i ntended function. Typi |y, such conpounds are ried or transpor

_rom onewQy &aR72@" portion of the body, to another organpconsposizeon of

t he body. Each carrier 5 nust be "accgptable” in the sense of belnc the
ether ingredients of the forrmulation and non injurious to the patient. Sone
exanpl es of materials which can serve as pharnaceutically acceptable
carriers include: sucars, sue: as |actose, ducose and sucrose; starches,
such as CO--aldﬂﬁw+,. thzand peraretstar ERCPEERPAl o$eyco- and i1ouTyoens

derivatives Qfas mgglupmpaggoxygghgyl cedd 088 et hykbueeklul ose-and
cel | ul ose Stat e powder ed gacanth; malt; gelatin:; talc excj pi ent s,
such as cocoagetmrtter ahtv&uppoSREBPY WaRBS: oiSESAMEscP dS ‘peanuf- WFEI<-
cottonseed Oily- $a{fd-WRI-AI |a1c%ﬁ§ﬁﬁepb5>€a_nwcd—lcve:1o,ld L Lot ofd-andacis
soybean 0|I glycols such as %ﬁ%lene g gc olyols such as glycerin,
sorbitol, 5 mefiTol ShdcEPoPyethyl BEJeofs e%?é -such as ethyl oleate

and ethyl laurate; agar; buffering agents, such as nagnesiun1hydroxide and

al um num hydr.ox| dc?ésal JING écgq’ceg pyrpgen-dsee ‘Q%‘}n%r"151'tsQ>t'1Qn' casal hNgo
Ri nger's sol dt5on; th al co osp ate buffer solutions; and other

non-t oxi c CammﬁUQﬁea§DE§P§ﬁ§e§“éﬁb|6§edqQTkW%fﬁ§%@H§IC&WN‘FOPMﬁ?ﬁIBﬂg

25 As set outg, abouMes; erHRint £mhodierenlingof tlhecpiagentolestpoungde-eaming
contain a baS|c functional group, such as amno or alkylamno, and are,

thus, capHbl @6F B TRNGC pharddcRuti cal |y acceptabl e salts with
pharmaceutically acceptable acids. The term' ‘pharmaceutical Iy acceptable

30 salts" in this res ect ref rs .t e iLvelLy c, n a
‘and organic P4 Ton * |f%J§r‘§b%%bu§ s%tc £y Cgﬂpgégé% |Eegn?5g Fdih
These salts Gmsﬁﬁp@ﬂ@@aagdnmﬁsﬁ$u for example ethoxy ated ’sostearyl

alcohols, polyoxyethylene sorbitol and sorb:itan esters,

15 microcrystalline cellulose, 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 presented as a suppository, which may be prepared by mixing
one or more compounds of the 1invention with one or more
suitable n-nirritating excipients or carriers comprising, for
example, ¢ oa butter, polyethylene glycol, a suppository wax
or a salicylate;'and which is solid at room temperature, but
25 1liquid at body temperature and, therefcre, will melt in the

rectum or vaginal cavity and release the active compound.

Formulations of the present invention which are suitable for
vaginal administration also 1include pessaries, tampons,
30 creams, gels, pastes, foams or spray formulations containing

such carriers as are known 1in the art to be appropriate.

Dosage forms for the topical or transdermal administration of
a compound of this invention 1include powders, sprays,
35 ointments, pastes, creams, lotions, 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



during the final isolation and purification of the conmpounds of th

i nvention, or by separ y reacting a purified 35 @npound of the “ocT 2006
i nventi oqoﬂq/“ %% free base formwi th a suitable organic pfriREf Gk C acid,
and i sol &1 g ®é salt thus forned. sRepresentative salts iInclude the

hydr obrom de, hydrochl oride, sulfate, bisulfate, phosphate, nitrate, 0 1
1-0 C T 2006 WO 02/057267 PCT/USO1/ 45280 41 acetate, valerate, cleate,
pal m nate, stearate, laurate... benzoate, |actate, phosphate, tosylate,
citrate, nafFegeerefunarate, succinate, tartrate, naphylate, mesylate,

gcl ucohept onate, | actobi onate and Iaur yI sul phonate salts and 5 the like .
(See, e a. , Berge et al . (1 u=-ca, _Salts" MJ, Pharr . Sci.
66: 1-19). | A8t k%fnc‘ﬁg%*ss' t I"%a%% buﬁ‘-d S tﬁ@“pr%%éﬁt rE“'rﬁle S5 ey T
contain onea@&ifwee aclm%iumélmoxgud)uqffs and, iTvesitiare ok@icagable of
for m N0 Rhat TRceull il ln, AoCep! ook sahts allh Rhameeulheal Ly-aocentadl e
bases. harmaceutical 'y acceptable s '|n t hese I nstances
tefers to therebl at icvelop Frertt.oxiee ! Mﬁ%fam%eamaergam c Bas&etaydiereon
sal ts of cogpoupds, Ofsﬂwh%oplre%sergedrrwr&ruwn s These- 15-sal t szcan ahickewhse be
prepared in“situ during the fin i solation and purification of the
conpounds, 8¥18§: s@paF‘éi‘éPyesrég‘&‘l J the purified conpound in its free
acid formwith a suitable base, such as the hydroxide, carbonate or

bi carbonate_of .a_ har utica bl a i Q 2Q Wi ni a,
or vvithr@ pﬁ%‘?’ﬂ%tgufl %?S/g%%c%%%{ag?ggg;gan%rrg&r%‘rrgl}% s%econ \grtot&&%mgu
tertiary aniheés Remeésﬁémratieécapkan - S (ﬁu~eh kafi d@cé@rsteh skits. |r$cl-l}(§éct he

Fithium sodiygl POASRIAThyeRbekEe), nBaneshHMsiandatlum a4 salitamed the

(l

powder, or mixtures of these substances. Sprays can
additicnally contailn customary propellants, such as
13 chlerofliucorohydrocarbons and volatile unsubstituted

hydrocarbons, 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 1n the proper medium. Absorption
enhancers can also be used to increase the flux ocf the
compound across the skin. The rate of such flux can be
controlled by either providing a rate contreolling membrane or

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

Ophthalmic formulations, eye ointments, powders, solutions
and the like, are also contemplated as being within the scope
of this invention. Preferably, the pharmaceutical
30 preparation 1is an ophthalmic formulation e.g., an
periocular, retrobulbar or intraocular injection formulation,

a systemic formulation, or a surgical irrigating solution).

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 aqueous in nature. Agueous

solutions are generally preferred, based on case of



|l i ke. Representative organic am nes useful for the formation 25 of PR8ET s
addition salts include yl am ne, diethyl am ne, | enedi am ne,

et hanol agi §§:0db&t hanol ami ne, pi perazi ne and the |ike. Theh@hims2se
"pharmaceutically acceptable esters” gefers to the 30 relatively
non-toxic, esterified products of the conpounds of the present invention.
These esters can be prepared in situ during the final isolation and
purificati or} of the conpounds, separatel y_ reactl ng the purified
compound i n SEPHEE CAci T orth’ OT ﬁédr BxyPewr th° a® st abt et esteri¥3i ng
agent. 35 Cardmxyalstoencsdshcambesc:oweste:d' imdaresdBr sn¥katteeat ey cwth
an al cohol in t sence,.qf | yst.... Hydroxyl__containing derl vatl ves
can be converte(rjkﬁ:cgr)?%g §2tepg \??’é % £ 10 hIgZ‘f)O‘G WO Cof 57267 OWEVE®
PCT/ US01/ 452}®) desz apuraaesent v\hﬁhpawest erpvgnheagery such @s ad&kanoyl

hal i des sThe [ &)Bd:%ddH t hel J nbended to bacl yde lawer. hydrocar b&_” gr oups
capabl e of bei ng sol vat ed under phyS|oIog|caI conditions, e.g., alkyl
esters, met BRSPS and” prot & eSTRt 3V §Sees 1’@)1‘5e%1r’q§1éQ Berqeese(f“a?.,
supra.’ Thesondenties fusekher seontenptanpssiheonse of prggs UGS W= A n: ¢
converted in VIV ;89 trt%g tber eut| c_conpounds of . the invention (see

9

e.g., RB. SAverman, o ﬁe DGRt 10 M SR r P Bl Desigr Ehd
Drug Acti on'Va"A@aéerﬁch@F essc*eg‘,hapter BuchSuch pebdflengs gareske wsed 40

alter the bLodbstErRW i0f (8- Gosilq & OM G whi ch woul'd not
typically enter the reactive site of the prot ease) or the pharnmacokinetics

of the therapeutic conpound. For exanple, 15 a carboxylic acid group, can
be esterifigd, appoprwath BufBeEh¥ls@eRURe0E. ansgklYh FHEURHLQ &Y &l an,

ester. Wen_the

acetate or sodium borate) may be added to prevent pH drifc
under storage conditions.

15
Ophthalmic products are typically packaged in multidose form.
Preservatives are thus reqguired to prevent microbial
contamination during use. Suitable preservatives include:
benzalkonium chloride, thimerosal, chlorobutancl, methyl

20 paraben, propyl paraben, phenylethyl alcohol, edetate
disodium, sorbic acid, polygquaternium-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/volume (*% 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 salrt irrigating
30 solutions as vehicles are most preferred. BSS® Sterile
Irrigating Solution and BSS Plus® Sterile Intraocular
Irrigating Solution (Alcon Laboratories, Inc., Fort Worth,
Texas, USA) are examples of physiologically balanced
intraocular irrigating solutions. 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. Retrobulbar and

pPeriocular injections are known to those skilled in the artc



ester is admnistered to_a subject, the ester is cleaved, enzynatL?ilﬁﬁmﬁr
non-enzymatically, redu vely or hydrolytically, reveal the ani &
group. Aqyﬁmgﬁpﬁg720 group can be esterified with noleti e @ims2s0

acyl oxyrmet hyl" ™ ésters) which are cleawed to reveal an internediate conpound
whi ch subsequently deconposes to yield the active conpound. |In another
enbodi nent, the prodrug is a reduced formof a sulfate or sulfonate, e.g.
a thiol, which js_oxidized in 25 vivo to the therapeutic conpound. )

Furt her more, 281F affBniSESTToiR& Sy tan "BESeSESr iRt ed 10 4t oup-whichsis =7
actively transpelied ddhotalei cosSuwgiecty:i SPsehechi wel y7 t pken: 1pe by==t arget
organs. The ester can be selected to allow specific targeting of the

t her apeuti c roi efPegtho partBeulS@dedact Foer 3B igiades Phast .deBeri béd et ow
for carrier miftd a5 -dhettigupiagents, enulsifiers and |ubricants, such as
sodium lauryl “sul fate and nmagnesium stearate, as well as coloring agents,
rel ease agents, coating agents, sweetening, flavoring 35 and perfuni ng
agents, presersvatndiestand akbotieoxudants camrzabsoinke presertvein the rezsuce

conposi ti Ons'"a(r)na 3 ]-:o_l p FlIaioogé\Nggpzﬁu95%%%epqéy§01él§g§gs 453: the
Exanpl es of phar _ceutlcaF y acceptabl € anti oxi dants 1 ncludel ~water
sol ubl e anti &eldantay, 3echlad SastolHiTe &ild T 1oy stePRE: AYdr Geislesri def sodi um
bisul fate, sedisemimRiabbsubhit envendiom souphikeidnd dde:dd &&is Qid - soluhl e
antioxidapts, S_: Z as.5 fscorb,l pal mtate, but Igted hxggquanlsole‘
(BHA), butdl BEed™ $diexiiof idnhe \éBFiT)a,rel etk h}h“,‘—%? p§ P galfl~at®Pad e -
tocopherol , amdulke |ddeenearxt itet,al oohbdat i saghageal sglauebmas agidt ldanaagd d,
et hyl enedi amg Jataarel enacl &5 (FRIE) 07 BLhRha kAL AL1E36LY. RhosPhartc
| ischemia reperfusion injuries, photochemical injuries, and
injuries associated with ocular surgery, particularly
15 injuries to the retina or optic nerve head by exposure 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 conditicns, or may be administered chronically, 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 one or more
pharmaceutically acceptable sterile isotonic agueous or
ncnaqueous solutions, dispersions, suspensions or emulsions,

30 or sterile powders which may be reconstituted into sterile
injectable solutions or dispersicns just prior to use, which
may contain antioxidants, buffers, bacteriostats, solutes
which render the formulation iéotonic with the blood of the
intended recipient or suspending or thickening agents.

35 ' '
Examples of suitable aqueous and nonaqueous carriers which
may be employed in the pharmaceutical compositions of the

invention include water, ethanol, polyols (such as glycerol,



10 Formul ations of the pgesent invention include thggse suitable for{@galgu
nasal, topical, transde |, buccal, sublingual r | , vagi nal and/or

par ent er alyAapknistration. The fornul ations may conveni entdiyuhaaprsasent ed
in unit dosage 15 formand nay be prepared by any nmethods well known in the
art of pharmacy. The anount of active ingredient which can be conbi ned
with a carrier material to produce a single dosage formwll generally be
t hat anount of the conpound which produces a therapeutlc ef fect.
General |y, mropflone BANEPdd P eatlBerne t BLE¥CahpuRticn Fher andgé f.r om

about 1 per gent g1t ABEUI-dY Reler=RirnevBeeeanl eob: agt i ¥yechnge edi end , -
preferably Tfrom about S_per cent to about 70 per cent, _nopst eferam

f r om about fU“%e%né%ﬁFaFﬁeaBoﬁﬁnSS per€cént 545 ﬁ@tﬁ&&%”ofzxﬂ{;EU|rmr?%%se
fornul ati onse Dii €OMPOSIdri 0Bs maCh tlendde §toep eiabpl.egl rtg_» i nt@ asseciat i on
a conpound of _the present ;nventl vmtrgg carr$ optlonalky,oone
or nore atcesIDdII T ngFeaf &ics: PN genergl Ihe for il 5t |ons are reépared
by unlforn1y:%&utaqu47ﬁﬁeﬂaw-bmhwgﬁngelmnotﬁe assectat # oara- eompdungtofdby he

present inng@(ﬁgéM511gﬁgggxkaﬁwgrlers or finely divided solid carriers,
or both, an then, 1t necessary, shaping the product. Fornul ations of the

invention suitable for oral 35 admnistration may be in the form of
capsul es, cagheis, cqtddsiciahd etisay | oanem;ge&c(rusang adiavofed basds, a<
usual |y gucrose aqg_nggla grttra acantf) _granul es, o as
sol uti on'or Bf SUspehsion i n 4h édﬂ ous'SS tr?dn aq‘ﬁ‘é %fsg(’r’iq 128°A°€ Taz'006
NVO 02/ 0572671 REFISQL /a45286 . #4eivequidnorfashanaotien refaterrorrganisms
“ﬁter"n’o'mﬂﬂ(ﬂg(énsured by the inclusion of various antibac:ierial and
' antifungal agents, for example, paraben, chlcrobutanol,
phenol scrbic acid, and the like. It may also be desirable to
15 1nclude 1isotonic agents, such as sugars, sodium chleoride, and
the 1like 1into 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 liguid suspension of crystalline
25 or amorphous material having poor water solubility. The rate
of absorption c¢f the drug then depends upon its rate of
dissolution which, in turn, may depend upon crystal size and
crystalline form. Alternatively, delayed absorption of a
parenterally-administered drug form 1is 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 :njectable



emul sion, or as an elixir or syrup, or as pastillesgan inert base;]@g?zmgs
ae_at . and glycerin, ucrose and acacia) and/ as nout h washes an

the |like, each_containi 5 a predeterm ned amount c: a ganpeuwnchsef the
present WO/BAEE4S an active ingrediept. A conpound of the present invention
may al so be administered as a bolus, electuary or paste. In solid dosage
fornms of the invention =or oral 10 admi nistration (capsules, tablets,
pills, draaees, powders, granules and the |like), the active . ingredient is
mxed with bremelambpPRs plidEmetetl | PaFPFT88cept abFETREPHPEr & "Suth~as -~
sodi um ci traf g, 9L oslbabei WndResrphatiensanti/or any obmphaeibiel hawimgey
fillers or extenders, such as starches, |actose, 15 sucrose, gl ucose,

manni tol, and?®t“Silicic acid; binders, such as, for exanple,

car boxynet hyl cel | ul ose, al ginates, gelatin, polyvinyl pyrrolidone, sucrose
and/ or acaciga; hunect S uch a Y - di;gliategrati pgvagent s, . $ach
as agar-égaf}?ec I[ggiapuanﬁaggalr%%%at%é, %%tgajt%e{)%qt api‘glé,g'stgg%chsggo a?g?%i\célf
acid, certaiorsllycaresendedadaddi- urh Faroat-e; ©F sEEFTAdA Yr-et 2P HY ng *&geht s,
such as paraffjfse aPSAIPti PN o AECELERALIES £ o5 USKC RSa dHHEk BE NAL Y: SAMBEE tien
conpounds; wetting ~agents, such as,_ for exanple, cetyl .alcohol and _ |
glycerol  nofest EXPAPEE absBF heAts, AU HE LS | Alarff HehtdonPre TTRY 95

| ubricants, sseh, a bgl cingakeium, st eahatlerimagnesiyem lsttearat e,csoiment,

pol yet hyl.ene_qgl ycol odi I sl f at. d; ni - t hereqf;; ..an
coloringlgge% gb?hg?ﬁg'cgggyoggﬁﬁéﬁsuI%%}%Fagﬁgtéggééyéﬁﬁfsf%f%%lOﬁaéh
phar maceut i cabhzbapbsht | GePicedy kY sdCEa@pri%e PUNEBERRG arjeht §8csal doy
conposi tions ‘Fgoé‘sigpoﬂé%'.%r&ypﬁdrﬁﬁﬂi&ﬁ&ti@ne:[@'[%’@ﬂeﬁﬁeél| lers in soft
and hard-f|? ed gelatin capsul es using such excipients as |actose or mlKk
sugars, as well as high nol ecul ar wei ght pol yethylene glycols and the

i ke. 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, 1intracapsular,
intraorbital, intracardiac, intradermal, intraperitoneal,

20 transtracheal, subcutaneous, subcuticular, intraarticular,
subcapsular, subarachnoid, 1intraspinal and intrasternal

injection 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, 1s subject to
30 metabolism and other like processes,  for example,

subcutaneous 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.



35 A tabl et may be nade conpression or nol ding, tionally w thiomerqQoos
nore accessory ingredie Conpressed tablets my prepared using

bi nder (fQlh &rambe. gel atin or hydr oxypr opyl et hyl cel | upb©B8Y01/4<bsar i cant
inert diluent, e 1 1 OCT 2006 WO 02/0%y267 PCT/LS01/45281) preservati ve,

di si nt egr ant (for exanpl e, sodium starch glycolate or cross-linked sodi um
car boxynet hyl cellul ose: surface-active or dispersing agent. Ml ded tablets
may be made by nolding in a suitable machine a m xture of the 5 powdered
conpound noi stegedddesh anf i neet rogued ofi | eentnitheatabhet se¢ianteot herns

sol id dosage for ngugg tlae t;pl@arcqaecﬁeetht,l Cvale] _@%qsl t&}png,? og; thgppr %sent

i nvention, suth Faw€es, capsu s and granul es:’ nay Optioral |§
be 10 scored swipakparedhwirazedat i ﬁggmand shélps, sudle as R ceuTical

coatings and %@%s;@%hggafww ke d:n {hee phasiraceuti eal« formy atjing

art. They may al’so be formul ated so as to provide . sl ow or controlled’

rel ease of t@’%ﬁ?Q%thﬁﬁédYerﬂCQ%aéﬂf G@r’sﬁge fBP"éﬁan‘bYecc”Ve”:'—Qﬂa‘
hydr oxypr opy |+t hydis Cehbuth 08€ t Movaryf ngkilbl propoké i &ns. to provi de the
desired rel ease profile, other polyner matrices, |iposones and/or

m crospheres. They may be sterilized by, for exanple, filtration through a
bacteri a- retrainiay fddsxgye drevmls nodr pohat i agtsveriingred: agent sitn ckde
formof steri r%r%ﬁ?é&&@?@@?%éh&&éﬂ%&@ séntfa?sdaﬁ%ghvgg ZQa'vn sl & Lo

wat er, or so other sterile injectable nedium inmed at e béf ore use.
These conpPdsistd ohs RAy©CRF3s" 8pt ABABNF yCEoRPEI ACEPAE ﬂylsﬁgaag@ﬁt ek nay

be of a conposiddoivéhad bbryevel engedtberagt t ¥erhpanedtenleebrd Yoor 0f
preferentiall certai.n portl on of the 25 astrointestinal tract,

optionally, ‘%‘/?"a?lcfe‘f ePAraiTer . COPRRFHIFES of BQen § £c GRTOSIHS SRS AP ch

can be used iwiclhgmler 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
administration, 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 compocund 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
desi;ed therapeutic effect and gradually increase the dosage
until the desired effect is achieved.
35
In general, a suitable daily dose 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



pol ymeri ¢ substances and xes. The active ingredie can al so be T 7006
m cr o- encapsul ated form appropriate, with one nore of .the

above- desqyg Pgsh7aici pients. 30 Liquid dosage forns for orabcadsimsstor ati on
of the compounds of the invention inaBude pharnaceutically acceptable
emul si ons, m croenul sions, solutions, suspensions, syrups and elixirs. In
addition to the active ingredient, the liquid 35 dosage forns nmay contain
inert dilutents comonly used in the art, such as, for exanple, water or

other solventg, soidislJezi aesagw.a agdn el s f |d%rp%ndSU@boﬁS @lehytac-c-s
al cohol , |sopropyl al_cohol , 2%—1 carhonate, eth acetate, benzyl j\r) 01
1 O C T 200b 9es07iD53267PRS/ USERUER0 - 467°aP 8ﬁ‘8|“5 b8RZy| Stremzoares =S

propyl ene gl yg@sesgbyCohe, cOmbSutds cpﬁrrtlnnsxlmvemidmnS@eda G&E Ol Ut wher

corn, get-m olive or .an ds me, il s ycer t et rahy uryl

al cohol , pol yBERSI it CSXS’/PCoIlgl éﬁa%F ttanalcqeds g_.S e((;g'teecr"ss of “86rbi- %acrgrJf and "
m xt ures ter epbut Besdoes toeaboult | m@m@ pehek bregr oonpbshedvrce xap: abep
| nel ude ad) uvgpy s %gp g%eﬁ%&gmg 238 SpdifBlliohy i A, sispend Be: kg

agents, sweet ent % orin | ori ng g fumng 10 and preservative
agents. SuspeR&¥oRSY i r‘?né?doﬁtt‘tjoh YT e h@rﬁ FréElﬁonﬁBGnd‘?O‘-ﬁmf ContQi #pout
suspendi ng ageny smgdSpkor k€XpeP! @ayet hoxyl ated isostearyl al cohols,

pol yoxyet hyl ene sorbitol and sorbitan esters, 15 microcrystalline

cel l ul ose, al um num net ahydroxi de, bentonite, agar-agar and tragacanth,
and m xturi®s thedeefiredForhel afifers ivke tdaeilmmaﬁi@m ZoNPosi ¢Popsunf

the inventiop, {op.rechalhQrad Nal Adgl NLRELA T @BUTRY M%e, six or more
sub-doses administered separately at appropriate intervals

throughout the day, optionally, in unit dosage forms.

15 While it 1s possible for a compound of the present invention

to be administered alone, it 1is preferable to administer the

compound as a 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 compositions 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 analysié, IR and/or NMR
spectroscopy.

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



20 presented as a suppository, which nmay be prepared by m xing one or nore
conpounds of the invention with one or nore -suitable r.-nirritatiingoCT 2006
exci pients or carriers conprising, for exanple, c: oa butter, polyethylene
gl ycol, a suppository wax or a salicylate, and which is solid at room
tenperature, but 25 liquid at body tenperature and, therefore, will nelt in
the rectumor vaginal cavity and rel ease the active conpound

Formul ati ons .of the present invention which are suita i nal

adni ni st r &FHFH s%rgﬁ’&fﬁﬁeaﬁ ssat i BROVR afBortd 0S80 %‘Fjeijllrﬁsd 38l §h dSittes,
foanms or ShyraycdlorsyEieons sememeﬂlﬁgr shehpmapunauidn;@ﬂek&mmmunrhéhe
art to be S [ [t t hans r

admi ni st ra?&g&%dlaatateecso quggg Q]t\%?]stl%nve I oﬁl@l{%g{juge glv&eq% spree{nes, 35
oi ntment s,!-pastes, creams, |otions, gels, solutions, patches and

i nhal ants. The active conpound may be m xed under sterile conditions with
a pharnac§#}|cal accep table carrlerf % w th an preser ati.ves,

buf f er s, Y%ﬂﬁ% Whi EHE TR bePLOY 19§ caT 56 3% 267€
PCT/LiSOlkﬁE@%HIunE ftlByui red . The oi ntnents, pastes, creans and gels may
contain, in addition to an active conpound of this invention, excipients,
5 such as animal and vegetable fats, , waxgg, paraffins, starch,
tragacant h, cellul ose derivatives, ° gl ycols, silicones,
bentoonites, silicic acid, ta__ and zi , or mxtures thereof. 10
Powders and sprays can contain, i a conmpound of this

i nvention, excipients such as |ac{ose, icic acid, alum num

hydr oxi de, cal ciumsilicates and i Bs mixtures of these
~substances. Sprays can

15 Iv

wherein R; 1is trans-4-hydroxy cyclohexyl, 2-methylamino
carbonylamino cyclohexyl, acetylamino. ethyl, or
methylamino carbonylamino ethyl;
20
wherein Ry 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) -pyridone, pyrazine, pyrimidine,
25 pyridazine, isothiazole, isoxazole, oxazole, tetrazole,
naphthalene,. tetralin, naphthyridine, benzofuran,
benzothiophene, indole, 2,3-dihydroindole, 1H-indole,
indoline, benzopyrazole, 1,3-benzodioxole, benzoxazole,
purine, coumarin, chromone, quinoline,
30 tetrahydrogquinoline, isoquinoline, . benzimidazole,
quinazoline, pyrido [2,3-b] pyrazine, pyrido [3,4-
b] pyrazine, pyrido ([3,2-c] pyridazine, purido [3,4-b]-
pyridine, 1lH-pyrazole ([3,4-d] pyrimidine, pteridine,
2(1H) -quinolone, 1 (2H)-isoquinolone, 1,4-benzisoxazine,
35 benzothiazole, guinoxaline, quinoline—N—oxide,
isoquinoline-N-oxide, quinoxaline-N-oxide, quinazoline-
N-oxide, benzoxazine, phthalazine, cinnoline, or having

a structure:

54



additionally contain customary propellants, such as 15

chl or of | uor ohydr ocarbons and vol atil e unsubstituted hydrocarbons, 1$udni 7888
but ane and propane. Transdermal patches have the added advant age of
providing controlled delivery of a conpound of the present invention to
20 the body. Such dosage fornms can be nmade by dissolving or dispersing the
conpound in the proper nedium Absorption enhancers can also be used to
increase the flux of the conpound across the skin. The rate of such fl ux
can be controlled by either providing ate*gontrol ling nmenbrane or 25
di spersing the active conpou X or gel. Ophthalmc
formul ati ons, eye ointnents, ~and the |ike, are also
cont enpl at ed as bei ng within the st >on. Preferably, the
pharmaceutical 30 preparation is an formulation (e.g., an
perbocul ar, retrobul bar or intraocula i1on formul ation, a systemc
formulation, or a surgical irrigating sotution). The ophthal mc

formul ations of the present invention may 35 include one or nore
deazapurines atdehrepha¥ nhEetrbanr ¢r aéé&pesblie vehicle. Various types of
vehi cl es may be used. The vehicles w | generally be aqueous in nature.
Agueous sol utions are _generally preferr on case of (r), 9.1 1 UC
T eb v 0 o7oeseEh BLrRte T Tt “hhSpaRAEREL TG - aikiRt ey tot
patbent's abllmmVUb@teastéy aédwﬂmlsmnusumnutaﬁamposmm$@MStbyuhe@nsrgﬂ one

to two drops }Qinléé@nso}nlé‘che;!? 'Hlettﬁh%lafafnﬁ%oed SV E&fet VElo; §hErein
deazapurines of thé present invention nay al so be readily 5 |ncor orated

into other typ®s df cBnpodtkYbns,Srith Gitedueddnsi-on8r Wirscoh¥latk
sem - Vi scous gehsnoey etLberitypes @fryl, wherein said substituted alkyl

is —-C(Rq) (Rg)XRg, wherein X 1is 0, S, or NR;3, wherein Ry

15 and Rg are each independently H or alkyl, wherein Rg and
Rjg are each independently alkyl or cycloalkyl, or NRgRjg
1s a substituted or unsubstituted ring of between 4 and

7 members;

20 wherein Rg 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, R3; is not 4-

pyridyl.
25
In one embodiment of the compound having structure IV, NRgRjg
is a substituted or unsubstituted ring of between 4 and 7
members which is selected from the group consisting of:
30
O
\\\V//N\\\//J
35
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solid or sem-solid conpositions. The opthal mc conpositions of the
present invention may al so include various other ingredients, suchids$T 25
buffers, preservatives, 10 co-solvents and viscosity building agents. An
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
Preservatives are thus required to prevent mcrobial contam nation during
use. Suitable preservatives include: benzal konium chloride, thinerosal,
chl orobut anol , nethyl 20 paraben, propyl paraben, phenyl ethyl al cohol,
edetate disodium sorbic acid, polyquaternium,l, or other agents known to
those skilled in the art. Such preservatjves a %J typically enployed at a
| evel of fromO0.001 to 1.0% wei ght/vorune~N( gAw/wh) 25 When t he

are agdm nistered during intraocul ar
retrobpul bar or periocular injection
use of bal anced salt

deazapurines of the present inventio
surgi cal procedures, such as throug
and intraocul ar perfusion or Ndj ectli

irrigating 30 solutions as vepiC are st preferred. BSS(r) Sterile
Irrigating Solution and BSS Plus(r) Sterile Intraocular Irrigating
Solution (Alcon Laboratories, Inc. , Fort Wrth, Texas, USA) are exanples

of physiologically balanced intraocular irrigating solutions. The latter
type of 35 sol wthexeiirs ndeiscrd,beld ior 2,S. Pat. No. 4,550,022 (Garabedi an,
et al.), the entire contents of which are hereby incorporated in the
present specification by reference. Retrobul bar and periocular injections
are known to those skilled in the art

O,

15
n OR¢

20

wherein n is 0, 1, 2, or 3; wherein Rg’ is hydrogen, -OH,

—CHon, 'C(=O)NR9R10, NHRll ; wherein Rii is —‘C(=O)CH3, or

-S0,Me, or
25

[////\\\\TQR
/N\/l

30

wherein R is H, alkyl, or aryl.
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O 110CT2006 WO ()2/057267 PCT/|1"'SO /452810 49 and are described in
nurer ous publications exanple, Ophthal mic Surgery: Principles of Hrla@l 28
Ed.. G L. Spaeth. W B. Sanders Co., Phil adel phia, Pa., U'S. pages 85-87
(1990). 5 As indicated above, use of deazapurines to prevent or reduce
damage to retinal and optic nerve head tissues a: the cellular level is a
particularly inportant aspect of one enbodi nent of the invention.

Opht hal m ¢ conditions which may 10 be treated include, but are not limted
to, retinopathies, nmacular degeneration, ocular ischem a, glaucona, and
damage associated with injuries to ophthalmc tissues, such as ischema
reperfusion injuries, photochemcal injuries, and injuries associated with
ocul ar surgery, particularlty 15 injuries to the retina or optic nerve head
by exposule Betheghembpdstipgrcal Fhst FafeAYEd TAZLBENHSGHAES UkBy 18l s&3be
useg as amaadinacsttocopheéhal m c surgery, such as by vitreal or

subconj unctival injection follow ng ophthal mc surgery. The conpounds nmay
be used for acute treatnent of tenporary 20 ¢onditions, or may be

adm ni stered chronically, espe&z ly i eQE@§? of degenerative di sease
The conpounds may al so be wused pro | ¥ especially prior to
ocul ar surgery or noninvasive ophthal m c prpcedures, or other types of
surgery. 25 Pharnaceutical conpositi is invention suitable for
parent eral admi nistration conprise re conpounds of the invention
in conbination with one or nore pharnmase€utically acceptable sterile

i sotoni ¢ aqueous or nonaqueous sol utions, dispersions, suspensions or

emul si ons, :

wherein Y 1is carbon or nitrogen; wherein R, 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 1is -C (R;) (Rg) NRgR;p, wherein R; and
Rg are each independently H or alkyl, wherein Rg and Rjg
20 are each independently alkyl or cyclocalkyl, 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.
In another embodiment of the compound, Rg is hydrogen.
30 In another embodiment of the compound, Rs is hydrogen.
In another embodiment of the compound, Rs and Rg are each
methyl.
35 In another embodiment of the compound, Rs is -C(R7) (Rg)

NRsR19, wherein R; and Rg are each independently H or alkyl,

wherein
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30 or sterile powders which nay be reconstituted into sterile inj¢%%§9m$
solutions or dispersions just prior to use, which nmy 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 agqueous and nonaqueous carriers
which may be enployed in the pharmaceutical conpositions of the invention
i ncl ude ter, .ethanaol, polyols,(such as. gl rol, 1 i |J 1.200 O
02 087267 P SHEAPHE S50 SO OB ORIT e, o SEbl , CBoFyaLRTIENE gl edl and
t he |ike)Ricandendui thbl e mitxtagrees tthegedfier vegetambl & oi $ghssuthtad olirve
oi I, and,} 0,66t 2Pl;§cAr 9ARLC oESHELFeefUGN 138 6t Akl eate. Proper fluidity
can be mai ntained, for exanple, by e use of 5 coating materials, such as
l ecithin, by the maintenance of the required particle size in the case of
~di spersi ons, ansghby embedusmenaf osuthackampsuntinese ¢enpasbyeans may al so
contain adjuvants such as 10 preservatives, wetting agents, enulsifying
agents and dispersing agents. Prevention of the action of m croorgani snms
may be enduredoblierhembnpdimsinonodf tvar icompocantdi bdctier indlt rageen .ant i f ungal
agents, for exanple, paraben, chlorobutanol, phenol scrbic acid, and the
like. It nmay al so be desirable to 15 include isotonic agents, such as
sugars, sobi YRTcRNBFP8E, SBREIITRE LI Phe Hft 6OMREYEGMPESi tFoR¥IrPASAdd ti on,
probonged absorption of the injectable pharmaceutical formnmay be brought
about by tpe i ngl) ﬂeoz{‘.é’rﬁbgcglerﬁéét"‘Q!fc%%e'c%énpo%%oﬁ PRI oL FURD gRcakumnum
nnnostearg g 2genge atin.

ydar .

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

H 0// ”'

20

25
wherein Ry 1s aryl, substituted aryl, or heteroaryl;

30 ) wherein Rg 1is H, alkyl, substituted alkyl, or cycloalkyl
; wherein Rs 1is H, alkyl, substituted alkyl, aryl,
arylalkyl, amino, substituted aryl, wherein said
substituted alkyl is -C(Ry) (Rg)NRgR;q, wherein R; and Rg
are each H or alkyl, wherein Rg and Ry 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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In some cases, in order to prolong the effect of a drug, it 1is de?ﬁ;ﬁ?ﬁﬁm
to sl ow the absorption of the drug from subcutaneous or intranuscu
injection. This nmay be acconplished by the use of a |iquid suspension of
crystalline 25 or anorphous material having poor water solubility. The rate
of absorption of the drug then depends upon its rate of dissolution which,
in turn, may depend upon crystal size and crystalline form Alternatively,
del ayed ahsor t.(%ﬁ?g : r ept | Ly 1R r. i
acconplisﬁzdc&f cﬁéhﬁ)viﬁg gégsgénggbﬁgﬁﬁﬁé%gr%gqgﬁﬁgﬁQ%ﬂﬁ ngﬁﬁqa

| nj ect abl &sdepdt ef6RnE: arBerBde By #drHi #gdnRor déncapsule matrices of the
subj ect compaundas) im;bi odegradabl e polymers such as

pol yl acti de- pol ygl ycol i de. Depending on the ratio of 35 drug to polyner,
and the nature of the particular polynmer enployed, the rate of drug

rel déase cdm keoddwetn cinbertimdixtanpf eshef cotpernnbi deegmad sl v qol ares,s Ro

i ncl ude ly (or t st.er nd L wGan i . ;}ggg i -'egEﬂRJ | 0C
1 2006 vc@%gy6§52%%§9%%fﬁé6?'/y§8§£%§1?Mqélg$§%nulatlé%sggre alggﬂﬁfg%ared
by entrappiA@morREod-ino,= Nihosihisl brt o cr BEREF3FHRS - whidctP uksd idovheat i bl e
tissue 5 FF@eQBQﬁ@@afiQﬂs ORBTfESTb§6ﬁgﬁté@vepyk$alﬂayb©,gi¥ﬁ®eﬁ?d%ﬂah
parent era .. L.opica , 4Or ~r.ec . They urse given Qr.s
suitable,#g%rgéghsﬁdn%%igtrggfoE%Féﬁte.Eqﬁgs&gﬁgﬁble,lfheVQ%E%l%d%anéﬁered
i n ®abl et sCAFOZ&PSul eSE¥em by injection, inhalation, eye |otion,

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

i nhal ation; topical by lotjon or ointnent; and rectal by suppositories.

O al admI%WHQQQWQﬁFi%&?ﬁ%ﬁ@ﬁ?%d?f the compound, the cOmpound has the

following structure:

HO,
15 ..
HN cHy
20 | CHy
F N
N H
25
{Compound 706)
In another embodiment of the compound, the compound has the
structure:
30 HO,
vy
l',
HN en,
NF \\
35 I cm,
F W
N n
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The phrases "parenteral administration" and "adninigtered 15 par:ﬂ@ﬁfﬁ&%ﬁ

as used herein nmeans no of adm nistration othe han enteral

topi cal dPFhsSigzation, Usually by injection, and I ncludegr/wsi/Qrd
limtation, 1ntravenous, intranusculear, intraarterial, intrathecal,
intracapsular, intraorbital, intracardiac, intradermal, intraperitoneal,
20 transtracheal, subcutaneous,. subcuticular, intraarticular,
subcapsul ar, subarachnoid, intraspinal and intrasternal injection and

i nfusion. Thﬁ phrasg;i"ﬁ%ﬁge ic adnministration " "admnistered 25

syst emat i cal I, @8 TSR XA it rHtT onPmRANC Y aBlf nFerBPEAS has the
peri pheral | ystascused :herein nmean the admnistration of a conpound, drug
or other material other than directly into the central nervous system
such that it enters the pankgnt's stem and, thus, is subject to 30

met abol i sm and ot her |ike procésse ey exanpl e, subcut aneous

adm ni stration. These conpounds pdm ni stered to hunmans and ot her
~animals for therapy by any suitable roufe of adm nistration, 35 including
orally, nasally, as by, for exanpke, _QLay, rectally, intravaginally,
parenterally, intracisternally and ~fopi cdlNHy, as b% powders, ointnments or
drops, including buccally and sublingually. (r) O T 1006 \1' O 02/ 057267
PCT/ USO1 /45280 52 Regardless of the routle of adm nistration sel ect ed,
the conpounds of the present invention,q i be usec suitable
hydr at ed porm and/or the pharmaceut: ~~ co ns of the present
invention, are formulated into 5 pharna eutigq Hbl e dosage forns
by conventi onal

15
(Compound 1318-a)

- In another embodiment of the compound, the compound has the

20 structure:

HO
25 " y
/
N
[ H—
X y
30 N H

35 (Compound 1318-b)



met hods known to those of skill in the art. Actual sage | evels ?i %@205
active ingredients int phar maceuti cal conpositi of this inv #ti R
may be vayghgsesi3éy so as To obtain an anmpunt of the activepcmgrsediesd which
is effective to achieve the desired therapeutic response for a particular
patient, conposition, and node of adm nistration, wthout being toxic to
the patient. 15 The sel ected dosage |level will depend upon a variety of
factors including the activity of the particular conpound of the present

i nvention enpl qQ , - -~ Salt, or 1de -th 0 e. oy of_
adninistratgghéQﬁkgégré§§§&¥%éﬁﬁr§§t?%€i%ﬁ€$t %c?agégo%ogégFéfiGEEOF'The
particul ar 2@ recemegnd bei ng enpl oyed, the duration of the treatnent, other
drugs, compounds and/or materials used in conmbination with the particular
conpound enpl oyed, the age, sex, weight, ' non, general health and
prior medical history of the patientrRSLQg treat.ed, ang |i ke factors well
known inghe 25 nedical arts. A physiician Qr vete inaran havi ng ordi nary
skill in the art can readily determne and prescfibe the effective anount
of the pharnmaceutical conposition r \Jed r exanmple, the 30 physician
or veterinarian could start doses nds of the invention

enpl oyed in the pharmaceutical co

evel s | ower than that
required in order to achieyesthe oesire er/apeutic effect and gradually
i ncrease the dosage untj desir em effecﬁiis achieved. 35 In general, a
sui tabl ggdai | y dose of ajjconpoupnd of the invention will be that anmount of
-t he conpound which is the
effect. Such - . 11 0cr

15
(Compound 13189)
In another embodiment of the compound, the compound has the
structure:.
20
HNee-- OH
NF \\
25 |
A
N H
30

Ci

(Compound 1320)
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WD 02/ 057267 PC7'/USULl/ 45280 53 an effective dose will generally q§ﬁ§§&5
upon the factors described above. Cenerally, intravenous and subcut

doses of the conmpounds of this invention for a patient, when used for the
i ndi cated anal gesic effects, will range from 3 about 0.0001 to about 200 ny
per kil ogram of body weight per day, nore preferably fromabout 0.01 to
about 150 ne per kc per day, and still nore preferably fromabout 0.2 to
about 149nnganpo% &g &%o%ﬂéngookf tggs o%%outn%e e{ﬁ C&) gr%lp{ago‘%%e()f

t he active conpoun e adni A stered frve, six or
nor e subsdaﬁeﬁuadnlnlstered separately at approprlate |ntervals

t hroughout the day, optionally, in unit dosage forns. 15 Wile it is

possi ble for a conmpound of the present invention to be adm nistered al one,
it is preferable to administer the conpound as a pharmaceuti cal
conposition. The present invention also perta 0 packaged 20
pharmaceutical conpositions for treating a M6 subgtituted 7 deazapurine
responsive state, e.g., undesirable iH¥d
in a manmal . The packaged pharnaceutifcal ons include a container
hol ding a therapeutically effective 2 . | east one deazapurine 25
as described supra and instructi ong t he deazapurine for treating
the deazapurine responsive state ifn the N\ The deazapurines of the

VE Ase HPLC, chromatography,
ir strUctures&conflrnEd by mass spectral
R and/ or NMR spectroscopy.

reawoystal li zation, etc.
anal ysi s, el enental ana

15 (Compound 1321)

A compound having the structure:

CH,

HN 0
20 \K

NH

25

30 \%

wherein R3 is a 5-6 membered aromatic ring; wherein Rg

and Rg are independently H, or alkyl.
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35 Typically, synthesis of the internediates as well as the deazaqqrgypﬁmﬁ
of the invention is per med in solution. The ad i on and renoval one
nor e QWﬁBﬁ&%E g group’is also 1 1 0 CT 2006 typical gprpgédimedand is

knomn to those skilled in the art. TFypical synthetic schenes for the
preparation- of deazapurine internmediates of the invention are outlined
below in Schene I. 5 This invention further provides a conpound having the
structure (IV): NHRL R 10 NR5S NR3I NH 151V wherein RL is
trans- 4- hydroxy cycl ohexyl, 2-nethylam no carbonylam no cycl ohexyl,
acetylam no. ethyl, or nethylam no carbonylam no ethyl; 20 wherein R3 is a
substitut edi@r dpesubsbbimed: f @fr te Sicomprrmider ethe | R@mophery| hapyraad e,

t hi ophene, furan t hi azol e, i m dazole, pyrazole, 1,2,4-triazole, pyridine,
2(1H) - pyri FOMEIC YA - pyri done, pyrazine, pyrim dine, 25 pyridazine,

i sot hi azol e, isoxazole, oxazole, tetrggole, naphthalene, tetralin,

napht hyrtdi ne, benzofuran, benzothio hene, indole, 2, 3-di hydr oi ndol e,

‘1H-indol®e, indoline, benzopyrazole, nd,3-b odi oxol e, benzoxazol e,
purine, coumarin, chronone, quinoline,

NH

10 e CH,
==
N
| \ CH,
\N N
15

(Compound 1500)

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

structure:

30

35



30 tetrahydroqui noline, igoquinoline,. benzimdazol qui nazol i ge] @y{nhﬁdo
[2,3-b] pyrazine, pyrid , 4- b] pyrazine, yrldobz c] pyrid 2'91 '
purido [ 3wéd)es72eyridine, 1H pyrazole [3,4-d] pyrimdine, HY$MHAZEY

2(1H) - qui nol one, 1 (2H)-isoqui nol one, ¢4, 4- benzi soxazi ne, 35 benzot hi azol e,
qui noxal i ne, qui noline-N-oxide, isoquinoline-N oxide, quinoxaline-N oxide,
qui nazol i ne- N-oxi de, benzoxazi ne, phthal azine, cinnoline, or having a
structure: 541 1 OCT 7006 R ZY wherein Y is carbon or nitrogen;
wherein R2. and R2' are independently H, substituted or 10 unsubstituted
al kyl, substituted or unsubstituted aryl, hal ogen, nethoxy, methyl am no,
or nethyl thim;anhehernemRgdpigept afkyPe SaBRPRPdt edhgl EPmDogNH nas tne
arylal kyl, gnino,,sebstituted aryl, wherein said substituted al kyI is -C
(R-7) (R8)XR9 whereln Xis 0, S5 or NRlO wherein R-7 15 and R8 are each

i ndependently H or alkyl, wherein R9 and {"R10 are.each i ndependent |y al kyl
or cycloajkyl, or NRORLO is a substitut opounsubstituted ring of between
4 and 7 nmenbers; 20 wherein R6 is H, al Egl\isubsti tuted al kyl, cycl oal kyl;
or a pharmaceutically acceptable salt, a predrug derivative, or a

bi ol ogically active netabolite, with i so that when Rl acetyl am no
ethyl, R3 is not 4- pyridyl. 25 -

Y M
cH,

10 ~/l\

In another embodiment of compound 1500, the compound has the

15 structure:

Ch,y

20 ' cw,

25
In a further embodiment of the compound, the compound has the
structure:
I
HN (0]
30
CH,
: =
N
35 | N,



I n one enbodi nent of the conmpound having structure IV, NRORLO is
substituted or unsubstituted ring of between 4 and 7 nmenbers whﬂdeEﬁMB
selected fromthe group consisting of: 30 r"~ O N 35 55 11 or. T 7Pff m5
$ N 10 wherein mis 0, 1, or 2, 15 Nnn R8' 20 wherein nis 0, 1, 2, or
3; wherein R8' is hydrogen,-OH  CH2OH, -C (=0) NROR o, NHR1l1l ; wherein Rl1
is -C (=0 CH3r or -SO2Me, or 25 NR N 30 wherein Ris H, alkyl, or aryl.

56 1 10615 709% 2 ANgL s %t?zg%@e%t Bapt16 £ FIRAYRA HRViIfG. St yet.ure

IV, R3 5 has ruct ure: erern I S carbon or nitrogen;
wherein R2 is H, or HC o
HN
5
10
VII
15 wherein Rj3 is a 5-6 membered aromatic ring; wherein Rg

and Rg are independently H, or alkyl; ; with the proviso
that R3 is not 4-pyridyl.

In one embodiment of the compound, the compound has the

20 structure:
H,C (o]
HN
25
NH
N// \\
- |
N
N N

35
- (Compound 1501)
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hal ogen, - O al kyl group, am ne group, or sulfide group; 15 wherei ‘Fﬁ f? F,
al kyl, substituted al kyl, aryl, aryl alkyl, am no, substituted ar&l, C1 700
wherein said substituted alkyl is -C (R,) (R8) NRORLOr wherein R 7 and
R8 are each independently H or alkyl, wherein RO and R10 20 are each
i ndependent |y al kyl or cycloal kyl, or RO, Rio and the nitrogen together
forma substituted or unsubstituted ring of between 4 and 7 nenbers. In
~anot her enbadi ment of .the conpound, Y is carbon, 25 I not her enbo%inent
of the co dﬁnd%“ﬁ@nF%OHydf%gE er IRF%N&H?ﬁﬂ'aenB8HPREHB of Y h&9compollid, R6
i s hydrogetruc3@irien :anot her enbodi nent of the conpound, R5 is hydrogen. In
anot her enbodi nent of the conpound, R5 and R6 are each nethyl. 35 In
anot her enbodi nent of the conpound, R5 is -C (R7) //FR8) NROR 0, wherein R-7
and R8 are each independently H or alkyl, whereif 57 i 1 Oc r zoos R9 and
R10 sare each independently al kyl or cy¢loa M@ : R9, R10 and the
nitrogen together forma substi ed gr unsubsiituied ring of between 4
and 7 nmenbers. 5 In another enb ment oRgt he compBUAT 2 i s hal ogen. In
anot her enbodi nent of the conpoynd, Y is/ nitrogen. In yet another
3 en. 10 In a further enbodi nent of
n. This invention also provides a

Rs

the conmpound, R5 and R6 are Ndch
coqﬁpund havi ng the structur

\\\ N
R3 N K
VIII
15 wherein R; is a substituted 5-6 membered aromatic ring;

wherein Rs and Rg are independently H, or alkyl.

In one embodiment of the compound, the compound has the

structure:
20
, ' (o]
INH
HN NH~——-CH,
25
NF | \\
.
N N
30
Ci
(Compound 1520)
35
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15 (V) + HO, 20 aNH-~. Rs NR5 25 R3 NH wherein R3 is aryl,
substituted aryl, or heteroaryl; 30 wherein R6-is H, alkyl, substﬂthﬁfédmﬂﬁ
al kyl, or cycloal kyl wherein R5 is H, al kyl, substituted al kyl, aryl,
aryl al kyl, am no, substituted aryl, wherein said substituted alkyl is
-C(R7) (R8)NROR10, wherein R7 and R8 are each H or alkyl, wherein RO and
R10 are each al kyl 35 or cycloal kyl, or RO Rl O and the ni trogen together

form a ring systemof between 4 a 2006 |Ln _one
enbodi rrenjfhg? %/Wéegléﬁﬁouﬁ Sﬁa\‘?lrﬁ”gfel;'ugt ﬁPrenpf?unﬂ?%a CIEgree S%aé]ﬁ:tﬁre
wherein RO is Hand R10 is R12C( =0 R13 5 In another enbodi nent of the
conpound having structureg)y, Ri and R8 are each H wherein the ring system
i s norpholino, thionorpholi- 9- substi tuted piperazi no, 2-substituted

pi perazine, or R8' substitutp rolidino, piperadine, wherein R8 is H,
OH, 5CH20H, -C (=0) NROR10, N aRgrein RI11 is 10 -C (=0 CH3, -S02Me. In
anot her enbodi nent of the corrpo nd, t™He conpound has the follow ng
structure: 15 MN '

10 R N

IX
15
wherein R3 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:
HQI,"'

25

NH

N = I \

30 N

o N

o]

35

(Compound 1503)
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CH3 20 CH3 F 1 H 25 (Conpound 706) In another enbodi nent of t1hle Cl
conpound, the conpound has the structure: 30 HO ~y~HN CH3 N ~ \ 3% Cmﬁ H
501 1 0 CT 2006 WD 02/057267 PCT/USUI /44,2810 60 1|In another enbodi nment
of the compound, the corDcu - has : e structure: 5 NHH N10H N NH
15 (Conmpound 1318-a) | n another enbodi nent of the conpound, the conpound
has t he

This invention also provides a compound having the structure:

HO,

> "

NF l \

/’J§§§
10 R, N N N—>
&X
X
15
wherein Ry 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:
HO

25 : i

4 '

N l \\

A

N N N
30 :
S

35 (Compound 1504)
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20 structure: HO 25 ""/NHH NI H 30 N H 35 (Congound 1318-b)1 &T%Ut?c
T 2006 WO 02/ 057267 PC@USOU4' INO 61 I n another d@odi ment of 't hetT 210
conmpound,whiieeeeepound has :e structure: HNnu OH 5 C > pi¥T/UNubes2k@ F 15
(Conpound 1319) In anot her enbodi nentgeof "t he conpound, the conmpound has the
structure: 20 HNUmnCOH C) N 25 N

This invention ZIurther provides a method for :ireazinz a

disease associated with A: adenosine receptor in a sulftecs,

comprising administering to the subject a therapeutically

effecrive amount of a compound having the formuia IV, V, VI,
5 Vvii, ViIIi, IX, or X.

In one embodiment of the method, the subject is a mammal. 1In

another embodiment of the method, the mammal i1s & numan.

10 In ancther embodiment of the method, the A1 adenosine receptor
is associated with cognitive disease, renal failure, cardiac
arrhythmias, respiratory epithelia, trénsmitter_lrelease,
sedation, vasoconstriction, bradycardia, negative cardiac
inotropy and dromotropy, branchoconstriction, neutropil

15 chemotaxis, reflux condition, or ulcerative condition.

This invention also provides a combination therapy for
asthma, comprising compounds IV and V, and-a steroid, B2
agonist,. glucocoticoid, lucotriene antagonist, or
20 anticolinegic agonist. Diseases associated with adenosine Aa,
P2a, A2b and A3l receptors are disclosed in WO 99/06053 and WO-
09822465, WO-05705138, WO-09511681, WO-09733879, JP-09291089,
PCT/US98/16053 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-soluble 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 orne 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.



N H 30 cl
t he conpound,

NH N 15“@&@9% 1321)
NH 25 NR6 N ~

ring; wherei

(W)

10

( Conpound 1320)
t he conpou

3511 O0CT 2006 |In anppther enbodi
has the structure: 5 HN - 111UGH NﬂTﬁ%R@mﬁo

A conpound havi ng the structurepcT@S8/HMRO 20
RS R3INM 30 V whewein R3 is a 5-6 nenbered aromatic

n R5 and R6 are independently H, or alkyl. 62 | 1 0 CT 1006
This invention further provides a method for innixiIting tns2
activity of an Al -adenosine receptor in a cell wnocn

comprises contacting said cell with a compounc having the
structures IV, Vv, VI, VvII, VIII, IX, or X.
In one embcdiment of the method, the compounéd 1s an
antagonis: of said A1 adenosine receptor.

This invention also provides for a method for treating a

gastrointestinal disorder in an  subject, comprising

administering to the an effective amount of a compound having

the structures IV, VvV, VI, VII, VIII, IX, or X.

In one embodiment of the method, said disorder 1is diarrhea.

In another embodiment of the method, the subject is a human.

'In another method of the method, the compound 1is an
antagonist of A: adenosine receptors.
This invention also provides a method for treating

30

35

respiratory disorder in a subject, comprising administering
to the subject an effective amount of a compound having the
VvIiIi, VIII, IX,

structures IV, V, VI, or X.

In one embodiment of the method, said disorder is asthma,

chronic obstructive pulmonary disease, allergic rhinitis, or

an upper respiratory disorder.

In another embodiment of the method, the subject is a human.

in another embodiment of the method, said compound 1is an

antagonist of A1 adenosine receptors.

This invention further provides a method for treating damage

to the eye of a subject which comprises administering to said

of
IX,

amount the

Vvii, VIII,

subject an effective a compound having

structures IV, VvV, VI, or X.



WO 02/ 057267 PCT/ USQJ/ 45280 63 I n one enbodi nent of the conpound,1{igeT 2006
conpound has _he struc e: CH3 5 1 HN NH 10 aNH , NCH NNH 15

( Conpoundyd 99937280 | n one enbodi nent of the conpound, the pcamrowntshas t he
structure: CHH MNO 25 NH NHCH B0 NCM NNM 35 e 110C1200

6

In one embodiment of the method, said damage ComoTrise

tn

retinal or optic nerve head damage.

In another embodiment cf the method, said damage 1§ acute or

chronic.

(W 1]

In another embodiment of the method, wherein saic damage is

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

In another embodiment of the method, the compound is an

antagonist of A: adenosine receptors.

15 This invention also provides a pharmaceutical composition

compfising a therapeutically effective amount of a compound
having the structures IV, Vv, 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 asthma, 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,



WO 02/ 057267 PCT/ USOL/ 4~280 64 I n anot her enbodi ment of the corrpoupﬂ tzdag
commcund has re struct : CN NN /O ~INM NM 10 CM \N N ET
anot her gugqedipimes of conpound 1500, the conpound has the pcBushiusmsour e:
CM n~lr/ NM20 NNCK, N/ I \' \7ANN 25 In a further enbodi nent of
t he conpound, the conpound has the structure: CH3 NN~O 30 HNN CH, 35 |
CHB\NN I H1 1 OCT 7006

said pharmaceutical composition is a systemic focrmulatiorn.

In a further embodiment of the pharmaceutical crepara
said pharmaceutical compesition is ‘a surgical irrigating

5 solution.

This invention also provides a packaged pharmaceutical
composition for treating a disease associated with A2
adenosine receptor in a subject, comprising: (a) a container
10 holding 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 1invention also provides a method of preparing the

compound having structure IV, comprising the steps of



This invention al so provides a conpound having the structure: H3C.?.ETZN@
NHR6 N10RS5 R3 N HWVII 15 wherein R3is a 5-6 nenbered aronali@ i
wherein R5 and R6 are independently H or alkyl; ; with the proviso that
R3 is not 4-pyridyl. In one enbodi nent of the conpound, the conpound has
the 20 structure: H3C HN 25 NH N30 N NH 35 (Compound 1501) 651 1
OCT 2006 This invention further provides a conpound having .. he '

structure O a) reacting

CN R, o
| n ‘ /\\\c'
5 H,N N R, and Ar
|
p
o ¢ Rs
N b Rs
P

wherein P is a removable protecting group:;

15
b) treating the product of step a) under cyclization
conditions to provide
20 N/
Rs
A
Rs
25 c) treating the product of step b) under suitable
conditions to provide
!
Cc R
N7 T \
30
I Rs . and
L N
R3 N H
d) treating the chlorinated product of step c¢) with
NH>R; to provide
35 NHR, Re
N \
/M N
= .
R3 N g
40
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S NHHNR6 NHCH3 NR5 10 R3 H VIII 15 wherein R3 is a substituted 5-6
menbered aromatic ring; wherein R5 and R6 are independently H, or 1al &1 2008 n
one enbodi nent of the conpound, the conpound has the structure: 20 0 NH
HNNHCH 25N " N NH 30/ C (Conmpound 1520) 35 66 1 1 OC T 2006
This invention al so provides a conpound having the structure: 5 NN N 10 R3
N HN

wherein R, is trans-4-hydroxy cyclohexyl, 2-methylamino
carbonylamino cyclohexyl, acetylamino ethyl, or
methylamino carbonylamino ethyl ;

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

wherein Rs 1is H, alkyl, substituted alkyl, aryl,
arylalkyl, amino, substituted aryl, wherein said
10 substituted. alkyl is -C(R;) (Rg)XRy, wherein X is O, 8§,
or NR,;, wherein R; and R5 are each independently H or
alkyl, wherein Ry and R,, are each independently alkyl
or cycloalkyl, or NRsRig 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, R; is not
20 4-pyridyl.

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

74



X 11X 15 wherein R3 is a 5-6 nmenbered aromatic ring;, wherein Xis 1o‘x%@]«aﬂmﬁ
or sulfur. In one enbodi nent of the conpound, the conpound has the " 2
structure: 25 NH N30 NNN HO 35 (Conpound 1503) 67 1 1 OC T 2006
This invention al so provides a conpound having the structure: *' C5 .
|~~NH O* N 10 RB NN Hx X 15 wherein R3 is a 5-6 nenbered aronatic
ring; wherein X is oxygen, or sulfur. In one enbodi nent of the conpound,

t he conpound haa%réalaﬂng 20 structure:

5 R

o NC Rg
1o provide R, /( n
N N Rs
!

10
wherein P is a removable protecting group;

15 b) treating the product of step a) under cyclization conditions to provide
20

25

30

NH,
35
)‘\ \ N
P
Rs N’ N
40
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2006 WO 02/ 0f 7267 PCT/USO01/4 22iU 69 This invention further prov
nmethod for _reat -:z a disease associated with A adenosine receptor in a

su~ect, conprising admnistering to the subject a therapeutically
effective anmount of a conpound having the fornmula :V, V, 5 VII, VIII,
or X. In one enbodi nent of the nmethod, the subject is a mammal. In an

~NH 25 N~\V \NNN 301 H5 35 (Conpound 1504) 68 e |
R

I X,
ot her

enbodi nent of thejﬂiﬁgggs %Q%l”agﬁﬁktﬁ%u%eﬁu%%nl,lgmhﬂaﬁﬂﬂ? er. enbodi ment

of the net hod’,hpt%ee

di sease,

eénosi'né receptor 1s assdciated wth cognitive
renal failure, cardiac arrhythm as, respiratory epithelia,

transmitter rgleasen RSadatH,onl kKaSocanstdiitait«an, a bieady car deacl oegsylye

cardi ac

. W
chenot axi s, ré}

| noteRy, apd drompLropy. bfANPNOCODSEEL eLl.oBy NeUAR | o dot

ux condition, or ulCerfative condition. THI'S

al so

pro¥i des a cotid btk t herdlmp f or SURSLRFHT SConpPisilng cBRpsEAlS | $L&Ad V,
and a steroi suHk i agosd skl kghuciacot-tgai d(Rd)WRIRE{ ,enehantagom-stan®r R0

%5 rocept ors Ao U1 SLi dssh FLRD o0 60sE Shc U | oarmes e DbTbsl

WO- 09511681, SA-0B¥BE88Y9, cgRdNe1989a ring system of between 4 and 7

10

15

20

25

30

35

members.

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.

The invention 1is further 1illustrated by the following
examples 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 1in
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 1s predictive of efficacy in

humans.

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

thereafter.
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PCT/ US98/ 16053 and U.S. Patent No. 5,516,894, the egtire content Pb n@dnﬁh
are fully incorporate r.ei n by reference. 25 Thi ‘nventi on al 510 F es
a wat er - a@ ssfajsexgpr odrug of a conpound having the struct upesusN/433%0 VI,
VIT, VI, IX, or X wherein said water-soluble prodrug that is

met abolized in vivo to an active drug which selectively inhibit A
adenosine 30 receptor. In one enbodi nent of the prodrug, said prodrug is
met-abol i Z.ed.zxﬁﬂnf Qr .me catal yzed hydrolysis. 35 This invention

al so provi des™~a pnarmaceuti call conmposition conprising the prodrug and a
phar maceut i the | yaesrapinbhes odrripe. ifehtidd Gcdn2@Q6 WOeB83L05726d: ~c
PCT/ US01/ 45280 ,70. This invention further provides a nethod for inhib t_nc
the activity2F23A 'ﬁftéﬁé\ osThe TEEEDT oF Y11 S et |, PSRE T TONDT i 538 °F
contacting pardftelll wilbyh a cempusad haghame t heKPECL uct wriesorhat odkaphy, VI I,
VITI, 11X of é-%éga&ﬁ‘?zgg'%ﬂl meaL of ihe Eﬁ%b?ds&l}@ﬁ?@go%‘if‘ﬁm&% by

ant agoni St - 'of “sal adenosi ne receptor. IS 1Tnvention also provides for
‘a nethod foprassesForgrRl 18nYREE DI nLASMEASRldiWldE25.n AR sab/est , NMR
conpri si ng st pbsegpiyng to the an effective anount of a conpound having
the structures IV, V, VI, VII, VIII, IX, or X 1In one enbodi nent of the

met hod, said disorder is diarrhea. 15 In another enbodi nent of the nethod,
t he subj ectTysi@ablymn.synituheznst hef miehothod rhédi amddiods twel xoaggounge i S

an ant Worgesézac};uﬂn@geépsél{be irrﬁ/(éQ'pctfHé'is performed in solution. The

addition and removal of one or more protecting group is also

typical practice and is known to those skilled in the art.
Typical synthetic schemes for the preparation of deazapurine

intermediates of the invention are outlined below in Scheme

Scheme I

Re NC Re
.: . / \ [o] o
20 )k / \
HyN N R Ry X R /”\N N A
3
|
M/‘\Ph _ pyridine. CH.Cl, "™ Ph

X= halide

25

PPA

110° C

Me Pn
30
ct Re

w7 Ny Ry

35 ’

POCI, \
E—— S NH
105°C N

Ry




20 This invention also provides a nmethod for treatin respirat org d@g{ﬂ&ﬁ?r
in a subject, conprisi n‘dm’ nistering to the subj@ an effecti d
e

of a conpeppdshavi ng the™ structures IV, V, VI, VII 7 VI pctisoPisagh 25 In
one emnbodi nent of the method, said di;gorder is asthma, chronic obstructive

pul nonary di sease, allergic rhinitis, or an upper respiratory disorder. 30
I n anot her enbodi nent of the nmethod, the subject is a human. | n another
enbodi rent of the nethod, said conpound is an antagonist of A adenosine
receptors. 3MmeHeiin iRwe®s @mndf Kt Bse psodedéded FPON6d for treating danmge
to the eye of a subject which conprises admnistering to said subject an
effecti ve anount of a conpound having the structures IV, V, VI, VII, VIII,

IX, or X Inl OERBI6 WO 0BFGEESGEOPCR BEGTC452802PPL OV “Ghié effodi et

of the nmethqd. said Gdmoen COEPI i EESidé et bnabrar aophkborgave deead cdamage.

I n anot her enbodi nent of the nethod, said danage..s acu r, 2.chranic. In
anot her enb@¥TRake HPiHe TRR HoY, “THRTE nw’sﬁgggaéﬁﬁﬁemieé%a?‘ﬁé r‘éjsuel:'%%o‘f‘

gl aucoma, edamy, dlschew ao hypexirelo:l2t Bdlpyrimi@:ihe -ariéthecnenodiist, of
the method, the subject is a human. In another enmbodiment _of the nmethad,
the conpoun@-Es &t aht ajontel oftPE™-addhdsiFhe Fettbtlors. REBOTArs 9tn i on
al so provides a rggc&gttgétclq.l cc&g&g&j t QA 1 RRIPT sl NG & dheiapeytigal |y
effective aﬁgﬁﬁth(r}? corrpounog Havi ng the struct l?r%)es 'V, t\/_, Vi, \h |, VIII,
| X, or X, amdhlgrinating reagent, e.g., phosphorous oxychloride, produced

10 substituted or unsubstituted 4-chloro-7H-
pyrrolo(2,3d]lpyrimidines. Treatment of the chloropyrimidine

with amines afforded 7-deazapurines.

For example, as shown in Scheme I, a N-(l1-dl-phenylethyl)-2-

15 amino-3-cyano-pyrrole was treated with an acyl halide 1in
pyridine and dichloromethane. The resultant N-(1-dl-
phenylethyl) -2-phenylcarboxyamido-3-cyano-pyrrole was treated
with a 10:1 mixture of methanol/sulfuric acid to effect ring

closure, resulting = 1in a dl-7H-7-(1-
20 phenylethyl)pyrrolo(2,3d)pyrimidine-4 (3H) -one. Removal of

the phenylethyl group by treatment of the pyrimidine with
polyphosphoric acid (PPA) followed by POCl; afforded a key
intermediate, the 4-chloro-7H-pyrrolo (2, 3d}pyrimidine.
Further treatment of the 4-chloro-7H-pyrrolo(2,3d]pyrimidine

25 with various amines listed in Table 1 gives compounds of
formula (I) and (II).



pharmaceutically acceptﬂe carrier. 20 In another odi nent of tper\ CT 2006
phar maceuti cal conposit , said therapeutically ective anount '9
effecti vewda@/dsneat a respiratory di sorder or a gastroi nt BETilnal/4a80sor der .
I n anot her enbodi nent of the pharnmacéf@tical conposition, said 25
gastrointestinal disorder is diarrhea. In another enbodi nent of the

phar maceuti cal conposition, said respiratory disorder is asthma, allergic
rhinitis, or chronic obstructive pﬁ%gggg é di sease. 30 In another

enbodi nent of the pharnmaceuti cal i On, said pharnmaceutica
conposi tiopisan ophtnarm g 1t ommulagi on| 1 n another enbodi memt ©of&t he
phar maceut ifcal—ToOMPOSi U1 0N, [sal Bg3 ab phprmaceutical conppsiti®dn. 23 an
periocul ar{ retrobul bar or lintraocular |njection formulafion. In yet
anot her enthodi neft of the pHarnaceutical | congositi on, A(r)f1 10 CT 2006
45280 172 sai d phaf ce b(EhL/bonp03|tion is a
system c formuati In a{further enbofi of the | phat nmaceuti cal
preparation, said rmacedti cal conpos tio is asurgical irrigatingl 5
solution. This invention al 4o provi des a} packaged pharmace¢uti cal
conpositiop for treating a di sease assoc|ated with A: adg¢nosi ne recepg or

in a subje¢tz—TgmprTsSIMyg—(qd) azgentg nef 10 holding a ther apeugisal 1y
effective @ adendgsine Al spefific conpouqd ahd (b)

instructio1sﬁigr ug $ai d | compound fof treat |sease in a
subj ect. As$ used he "Alconmpound is ALZSel® #‘ means that a 1%
eptor

conpound h@s a bi nding constlant to adenoki he Al of
T 337.21 on .. 355.44
/N
e o
-/\r\—
o]
364.19 404.32

330.18 330.45
N ~
H:J I AN JJJ\JN \
1 - " /
N
347.22 " 339.47
0 |
s T
O~
350.28 353.41




at least ten tinme higher then that to adenosi ne A a, A2b or A3. gq%ﬁTZMB
I nvention al so provides nmet hod of preparing the ound havin
structurgyd Yyneefprising the steps of 1 1 0 CT 2006 a) reaaliqwd+<NR / ~
Cl 5 HZN NR3 and AT P NC R6 O 10 tgy provide RB AHi R5 P wherein Pis
a renovabl e protecting group; 15 b) treating the product of step a) under
cyclization conditions to provide OHR6 20 RS N R3 NH 25 c) treating
the product of step b) under suitable conditions to provide Ct R6 N 30 |

Rs : and RENNH d) treatiing she.chl or|{ nated produgt of |[stepz€)=wnith
NH
p T
o/ 354 .16 /J:::] T35 36
371.12 375.4C
On J:‘:/\"/ﬁ
NH—§ k/\
§ 359.39 387.41
(o] >/\
403.33 ' 344.48
[ T
|
P
N
351.49 . 337.53
NN—}—
O:P"
330.37 295.2
\ jl: -
| " A
N / H




NHZR1 to provide 35 NHR
i's trans-4-hydroxy cycl

acet yl ani o, Ly,

substi tuted or unsubstltuted four toggix

al kyl ,
or

substit uted
R6 is H al
acceptable B
net abol i te;

20 4-pyridy|.
conpound hayi

reacting

R6

xyl ,
t hyl am no car bon

NRS5 R3INNA40 73 1 1.a CT 2006
2- met hyl am no

carb am n
yl am no et hyl ;

menbered ring;

o cycl

onSs i b

PCNBIRINAR3 is a
wherein RS is H,

substituted al kyl, aryl, arylalkyl, am no, substituted aryl,
mherein said 10 substituted. aIkyI is -C(R7) (R8) XR9, wherein Xis 0, S,
NR10, wherein R7 and R5 are each independently H or alkyl, wherein RO
and R10 are_each |ndependentl|y alkvl orcycl OR10 js 3
or unsupstltuted rlﬁ% of* bet en 4 and 7 nenbers;°15'mherein
al kyl , cycl o] ky pceutical ly
) derlvatlve, y active
b that when R2 is acetlylamno pthyl, R3 is {not
al so provides a met hoo baring the
conprising the steps of 74 1 L 0 C T 2006 | a)
355.45 337.53
NH
X
“om
M-ﬁ\/@ 441 .33" 0>). 350.2
P \N J
\J 413.24 343.2
o
~ H
N\ N
| (
s/ }LL :
372.48 on 373.2
\V/[:::J /;i:\//[::::]
}K\/\V/N S %
; o
[}
307.2
,N
)‘1L
A general approach to prepare 6-substituted pyrroles is

depicted in the following scheme

(Scheme I11I).



CNR6 0O H2ZNR5 and R3 Z~-Cf 5 O NCR6 to provide R3 AJ 10 HN RS

- wherein Pis a renovable protecting group; 15 b) treating the produH 0B} 2006
step a) under cyclization conditions to provide OH R6 N~\ 20 R5 R3 NN
H c) treating the product of step b) under suitable conditions to provide
25 d R6 NR5and R3 H 30 d) treating the chlorinated product of step
c) with NHF 35 NH R6 to provide NRS R3 NH 40 751 10C1 2 0 0 6

o]
NH A
o . 5
: R4 HC) N~ /YO
10 O NH; J\ | [o]
- Ry \N NH,
Ci
H
—_— N/ \ —_—
15 k l Ry
x N
i |
H
20 NR, R, "
/
N
[ >
X N
N
Ra |
H
25
wherein R through Rg are as defined above.
Transesterification and alkylation of ethyl cyanocacetate with
an a-héloketone affords a ketomethylester. Protection of the
30 ketone followed by treatment with an amidine {e.g.., alkyl,

aryl or alkylieryl) hydrochloride produced the resultant ketal
protected pyrimidine. Removal of the protecting group,
followed by cyclization andé treatment with phosphorous
oxychloride'affcrded the chloride intermediate which could be

furtner treated with an amine to afford an amine 6-

82



wherein R3 is aryl, substituted aryl, heteroaryl wherein R6 is H, Hk T 2006
substituted al kyl, or cboal kyl; wherein R3is H, kyl, substitute

al kyl, anybo05287yl al kyl, am no, substituted aryl, wher eipgTa@od/ 43280
substituted alkyl is -C(R7) (R8) NROR#3Ur wherein R 7 and R8 are each H or
al kyl, wherein RO and R10 are each al kyl or cycloalkyl, or NRORLO is a
ring systemof between 4 and 7 nenbers. 10 Conpounds represented by
formula VI, VII, and VIl can be synthesized by any of the Schenmes |-VIII.
Conpounds sepsesented byrirodaul aAddit wenrk X art ke atemar ed bheSehene =l X.
15 The | nveqtionges, i B ddustdatomhey dbhe dealdauing il e, phich in
no way shou be“construed as being further limting. The contents of al
references, pending patent applications and published patent applications,

cited 20 thﬁ@“?@ﬂéi‘a‘lhiaspp?lzp@ia&l@attid)nprbﬁﬁfbldi%dﬂ&sﬂmﬁ@é@r geedids the
backgr ound sec,ign, are herggé i ncor por at ed bé reference. I't should be
under st ood PREEERE AodéFs & PHAGUFIEG St H Chfgeekdngres are accept ed
nodel s and that the denonstration of efficacy in these nodels is
predictive of efficacy in humans. Thig 'Qvgqaion wi |l be better understood
fromthe 30 Experinental Details which Toll'ow. However, one. skilled in

the art will readily appreciate that the specific nethods and results
di scussed are nerely illustrative of the invention aﬁzdesgyibed nore fully

in the clains which follow tlereafter ex
10 NC\/CN . . I — o .
Ry
c 6r
NC R ' Ne Re
1] o o
g — 7\ - Jo— A L)
: : R ci Ry N ~
NH; N H } | l
I M R

25

30 wherein R; through R¢ are defined as above and R is a

removable protecting group.

Condepsation of malononitrile and an excess of a ketone
followed by bromination of the product afforded a mixture of
35 starting material, monobrominated and dibrominaced-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



3576 110 CT 2006 WD 02/057267 PCT/ USO /45280 7 EXPERlNENTAtéBEIA@kS
The deazapurines of the vention can be prepared u st andard

for orgaQ¢60ﬁMﬂ§bﬁS|s Deazapurines can be purifie by r ecansgopieee HPLC,
chr omat ogr ap S recrystallization, gtc. and their structures confirned by
mass spectral analysis, elenental anal ysis, IR and/or NNR spectroscopy.
Typically, synthesis of the internediates as well as the 10 deazapurines
of the invention is performed in solution. The addition and renoval of one
or nore prat ﬁftkga QEOHHe'ﬁr@E§9cetMP'E@LdpE@CEFQ§*athbSCKQQ@BDEQ:LBQSE
skilled in the art Typi cal synt hetlc schenes for the T eparation of
deazapuri neyrint 8iredi at B oPYTReLEnPERLESH 28% YR n F ﬁ?rﬂ Schene

15 1. Sche lypﬂgéBﬁBrN@ Reid0aBfl t¥eabted Rith Bhosphwr BusNoNvaEb*Hce
pyndi nt tglproduce a X!Porlnagng%rocuct The chlorinazed ovrrele
5 could subsequently be treated with an amine to croduce an

amino S5-substituted pyrrole. Alkylation of the pyrrcle

nitrogen can be achieved under art recognized concizlons.

Schemes IV and V depict methods for preparing =the

10 deazapurines 1 and 2 of the invention.

HO
HO

NH
R
=
©$\ :
20
1 2
wherein Rg and Rg are as described above, e.g., CHj.
25 g £ :
The key reaction toward 6-methylpyrrolopyrimidines (1) ([Rg =
CH3) was cyclization of a cyanoacetate with benzamidine to a
pyrimidine. It was believed methyl cyanoacetate would
cyclize more efficiently with benzamidine to a pyrimidine
30 cthan the corresponding ethyl ester. Therefore,

transesterification and alkylatior of ethyl cyanocacetate in
the presence of NaOMe and an excess of an a-haloacetyl

moiety, e.g., chloroacetone, gave the desired methyl ester

(3) in 79% 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



MOKHSO RPPANI110C R Me Ph 30 0. Re GRe NHN R 35 Rs RQWEnT Jobd
Nc R H1I05CR - 110CT 2006 WO 02/ 057267 PCT/ US01/ 45280 78
wherein R3, R5 and RE are as defined above. In general, a protected
2-am no- 3-cyano-pyrrole can be treated with an acyl halide to forma
ca_boxyam do- 3-cyanc- 5 pyrrole which can be treated with acidi c nmet hanol
0 effect ring closure to a pyrrolo [2, 3d] pyrimdine-4 (3H -one (Miller,
CE et al d. Chem _40: 4396 ) mJ val t he rro
protecti n%qﬁlr‘bﬁgg?ﬁ! S&BdD%‘g ttlgeaéliﬁrrfila‘ﬁlf(Z }:Pﬁ & R ot naf??\bagé‘agé( elds g,
phosphor opisi &xyebheri dewp rrveduced: 101 sustrirbrt e orusnsgbshit wed i shed
4-chl oro-7H pyrrol of 2, 3dgpyr| m di nes. Treatnment of the chloropyrim dine
with am rfé%n%ﬁb@rd%d vhishz apdriines. NasiMexdnbl e hgesﬁwﬁlzﬁtseﬁewétlh a
N-(1-di - pheny] et hy L5, 201 00- 3 6y aNfe Y0l A 5, Lipal ok W () agacy!
hal i de |n pyrcl?d'tpne a dC d?c%?lor orret(ﬁane.eTﬁJe};reos N—at%ll dl - 6}} v
phenyl et hydh) : @egpthenyd casbpoxyant don3ecyahne- p;terta[LelwasqueeaTsedicmiimh 78%10: 1
m xt ure of, éhanol/sulfurlcgmdtoefec ng
vie Reaction of ) with phosp orou oxychloride at reflux
gave the corresponding 4-chloro derivative (7). Coupling with
trans-4-aminocyclohexanol in dimethyl sulfoxide at 135fC gave
(1) in 57% from (7). One skilled in the art will appreciate
10 that choice of reagents allows for great flexibility in

choosing the desired substituent Rs.

Scheme IV
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closure, resulting in a dI-7H—7-(I' 20 phenyl et hyl) rrolo [2 , %‘ T 7006
pyrimdine-4 (3H) -one enoval of the phenyleth group by trea r]reur{t thq

the pyrigsin
key interne

x7W;t h pol'yphosphoric acid (PPA) followed bycPo€lgisagd or ded a
late, the 4-chloro-7H pggrol o] 2, 3d] pyri m dine. Further

treat ment of the 4-chl oro-7H pyrrol o[ 2, 3d] pyri m dine 25 with vari ous am nes
listed in Table 1 gives conpounds of formula (1) and (I1) 110CT
2006 WD 02/0f' 7267 PCT/LSOL/4 280 79 TABLE 1 RM ; h R343.2 =.27 ON|I

343. 18 43C. 35
330.45 MN

-+ 337.21 0" 359.44 _ -N\ VN 04364 19 404 32 330.18
. ' idines- € 1 1 0OCT

2006 WO 02
Knoevengel condensation of malononitrile anéd an excess
ketone, e.g., acetone in refluxing benzene gave B in 50%
yvield after distillation. Bromination of 6 with N-

5 bromosuccinimde in the presence of benzoyl peroxice :in

chloroform yielded a mixture of starting material, mono- (9),

and di-brominated products (5/90/5) after distillation (70%}).

The mixture was reacted with an a-methylalkylamine or o-

methylarylamine, e.g., o-methylbenzylamine, to deliver the

10 aminopyrrole (10). RAfter passing through a short silica gel

column, the partially purified amine (31% yield) was acylated

with an acid chloride, e.g., benzoyl chloride to deliver

mono- (11), and diacylated (12) pyrroles, which were

separated by fla:- chromatography. Acid hydrolysis of the

15 Jdisubstituted pyrzole (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 corresponding 4-chloro 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 Rs.

25

30

35
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6-substituted pyrroles i depicted in the follown chenme (Schene I1). 1

1 0 CT 2006 0295968 4 CIARS 0=::= RS 5 NC NC O \ OH NH ROpcRusédi/tddo N 10 O
RENH2Z ~ NCNHz OJ RINOHCL HHgsN~\ N~159gs R )NNNN R _ | HC
R I H 20NRR R HRs NR 25

372.48 | ~ 373.2 N\ | |§07. 2 N A general approach_to prepare 11 0u1 2006

Alternative Synthetic Route to R.-Subgtituted Pyrzoles. e.g..

S-methyl pyrrolopvrimidines:

This alternative route to Rg-substituted pyrroles, e.g., ©&-

methylpyrrolopyrimidines, involves transesterification and
5 alkylation of ethyl cyanoacetate to (16) (Scheme VI).  The
condensation of (16) with benzamidine hydrochloride with 2
equivalents of DBU affords the pyrimidine (17). Cyclization
to the pyrrole-pyrimidine (14) will be achieved via
deprotection of the acetal in agqueous HCl. Reaction of (14)
10 with phosphorous oxychloride at reflux gave the corresponding

4~-chloro derivative (1s8). Coupling with trans-4-

aminocyclochexanol 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. Mcreover, 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
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wherein Rl through RS are as defined above. Transegterification apq gy 200
al kyl ati-on of ethyl cya cetate with an cc-hol ok ne affords

ket onet hy‘, /647267 Protection of the 30 ketone fol |l owed byctrngainess w th
an am di ne ? . alkyl, aryl or allkylaryl.) hydrochloride produced the
resul tant ket aI protected pyrimdine. Renoval of the protecting group,
foll owed by cyclization and treatnment with phosphorous exychloride
afforded the chloride internmediate which could be further treated with an
amne to afford an amne 6- 82 O I 1 0 C T 2006 WO 02/ 057267

PCT/ LI SO /45280 83 substituted pyrrole. Additionally, alkylation of the
pv=r: nitrogen can be achi eveg nderYg recogni zed condi tions. A general
approach to prepare 5-substitut® les s 5 depicted in the follow ng
scheme (Schene 111). Schenme 111 NC NC CN 10 NCC' ~ Br g~ R~ Br NC C R\NC
R O0.15/ ~ R N NNERLC NMI I | NR R

N
0
cl
c - 0
NC

)l\ N,
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A general approach to prepare
des-methyl pyrrole is depicted
in the following scheme

(Scheme VII)
10




O G RRR 20N~-NN-~NN g~ RN' M NRR7 25 B N\ 30 wherein]BLT 7006
t hrough R6 are defined above and Ris a renova protecting group.
Condensaty@gz/@f24/l ononitrile and an excess of a ketone fralT/BARASA8Y

brom nation of the product afforded asom xture of 35 starting material,
nonobr om nat ed and di brom nat ed products which were treated with an

al kyl am ne, arylam ne or alkylarylam ne. The resultant am ne product was
acylated with an acid chloride and the nonacyl ated pyrrole was (r) 110
C T 2006 WD 02/057267 PCT/US111/45280 84 cyclized in the presence of acid
to afford the ccrresponding pyrin digeheddevpyrrol e protecting group was
rencved w. =:: pol yphosphoric acid and treated wth phosphorous oxychl ori de
to produce a chlorinated product. The chlorinated ovr:cle 5 could
subsequently be treated with an am ne to produceyan am no 5-substituted
pyrrole. Al kylation of the Dyrro'e;Sb ni trogen can\.be achi eved under art
recogni zed condi tions.\ Schenes |\Wand V depi ct hods for preparing the
10 deazapyrines 1 and £ of- the invéntion HQ@

B o—-€
o} o !
L
NC 0
NC \\a
10
15
20
25 wherein Ry through R3 are defined as above.
Alkylation of an alkyl cyanoacetate 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 precursor. 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).



NH NH Re 15 N Ry N | %\L\NN N H20 2 whereigaR5 andR6are1a150C”[mE
descri bed above, e.g., . 25 Specific Preparati f 6-nethyl
pyrrol opxé greinee: The key reaction toward 6-nethyl pyrrolrapwsSomigtsnes (1)
(R5 = CH3) was cyclization of a cyanmacetate with benzam dine to a
pyrimdine. It was believed nmethyl cyanoacetate would cyclize nore
efficiently with benzam dine to a pyrimdine 30 than the correspondi ng
ethyl ester. Therefore, transesterification and al kylation of ethyl
cyanoacetate in the presence of Na d an exces's of an a-hal oacetyl

moi ety, e.g., chloroacetone, *tfe ired nethyl ester (3) in 79%
yield (Schene V). The ketoester (3) was 35 protected as the acetal (4) in
81l% vyield. A new cyclization nethod to the pyrimdine (5 was achi eved

Wi th an am di ne hydrochloride, e.g., benzanid\Pe hydrochl oride, with 2 1 1
OCT 2006 equivalemnts of DBUEtQ afford the 5 in,54%isolated yield. This

met hod i nproves thelyield from 20% using the pyblished conditions, which
utilizes NaOwve duri the cycli zZati en—wtt ho
hi

ni di ne. C¥c|ization to the
pyrrol e-pyrin do=ex(6) was® yed via depr i the acetal in
aqueous HOin 78% W el d. Reactionéof (6) wth

(o)

hosph¢r ous oxychl ori de at
reflux gave the corfesponding 4-cploro derivgtive (7). Coupling with
trans-4-am nocycl ggexanol in dinmethyl sulfoxide at 135G.gave (1) in 57%
from (7). One skilled in the art will appreciate 1 -

10

NH;

15

20

OH

NM
25 O”ONHI H
e —— /

\\N N
18 \y
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



10 that choice of reagents allows for great flexibility in choosig%\6£€
desired substituent R5. ene |V 15 ca oa NC O NN ON 20 {006
NC Q ON \gg(ﬁg}mﬁg\l NO C 7VH 30 M85 (r) 110 1 20967 W\ :1924457267
PCT/ USUL/ 4 2§0 86 Specific preparatippn of 5-nethyl pyrrol opyrim dines

Knoevengel

acetone in refluxing benzene nave 6 in 50%

condensation of malononitrile and an excess ketone, e.g.,

yield after distillation.

Bromination cf 6 with N 5 bronosuccininde in the presence of benzoyl

per oxi de

10

15

20

30

slight modifications of the above reaction schemes,

n chloroformyielded a m xture of starting material, nono-

purification with agueous 1 N HCl and the resultan: aldenvade
cyclized to the pyrrolo-pyrimidine (20), which was iIsola:ecd

by filtration. Reaction of (20) with phosphorous oxychlor:igde

at reflux affordaed the corresponcding 4-chlero derivazive

(21) . Coupling of the chloro derivative with ctrans-4-

aminocyclohexanol in DMSO at 135°C gave compound {(18) Zfrom
compound (21).
Schemes II-VIII demonstrate that it is possible =to

functionalize the 5- and 6-position of the pyrrolopyrimidine
ring. Through the use of different starting- reagents and
various
functional groups can be introduced at the 5- and 6-positions

in formula (I) and (II). Table 2 illustrates some examples.
Table 2. Selected list of  5- and 6-substituted
pyrrolopyrimidines.
Starting Reagent Rc Re
/°j/‘\ .
=]
° H Substituted Ar
© x
l \‘.
M[/ H CH,C (O) OCH3
J\j\/ C (0) OCHj CH;
i
[~}
5 o C (O) NHCH, CH5
-
N
<]

(9),



and di - brom nated produc (5/90/5) after distillatign (70% The M XPUT o
was reacted with an a- ntiyl al kyl am ne or a- nethyl | am ne, e.g.

a- et hyl bgpayhesne, to deliver the 10 am nopyrrole (10) Aﬁhem&passmng

t hrough a short silica gel colum, tée partially purified amne (31%
yield) was acylated wth an acid chloride, e.g., benzoyl chloride to
deliver nono- (11), and diacylated (12) pyrroles, which were separated by
flay--: chromat ography. Acid hydrolysis of the 15 disubstituted pyr:zle
(12) generated a conbined yield of 29% for the acylpyrrole (11) .
Cyclization in the presence of concentrated sul phuric acid and DVF yi el ded
(13) (23@@ which was deprotected wth pol yphosphoric acid to (14).

Reacti on 1 &4 137 PHATD HEYou KK 15T iRRE a0 e 1K< ghbe €p@EP20ncs

corres pondl cmsélwiﬂé@r Reflet hvahl ¥e s@@)&ct%dd&é’“éé‘*iéﬁﬁ‘sbloloc cally
4- amnocyclohexanol%ﬁ:%té net y sul foxi de at 135C gave (2) CH3) -

30% from ( 125 (Ced" STHRECRKE FReteT e BRedRPESW | | appreC|ate that

choi ce of reagents all ows for great flexibility in choosing the desired
gglﬁz%t &tcﬂtRﬁ\l é%’%%g)ﬁ\tg%\l % &fdbﬁ?‘TTr ZOOngl\KF\Q OZé 05:7267 PC}'_lI'I USch),{.ffSZBO 87
examples which in no way should be construed as being furcher
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



I N\ M/ I a NNCIO NCNC O\ Ol \ 12 N -~ — N. N NN OY1@N N
N-~/ NN NI 14 N 1 NI M NN/ | 1 ISI|(.2006 WO 02/ 057267
PCT/ USO / 4o23R:887 Alternative Synthetic Route to RG- Subst ptyiuseh/ Rysw ol es
e.g. 5-nethyl pyrrolopyrimdinee: Thps alternative route to R6-substituted
pyrroles, e.g., s- nme thylpyrrol opyrim dines, involves
transesterification and 5 al kylation of ethyl cyanoacetate to (16) (Schene
VI). The condensation of (16) wi th benzam di ne hydrochloride with 2
equi val ents of DBU affords the pyrimdine (17) . Cyclization to the
pyrrole-pyrimdine (14) will be achieved via

Preparation 1:
A modification of the alkylation method cf Seela and Lipke
was used.? To an ice-cooled (0°C) soluticn cf ethv:

$§ cyanoacetate (6.58 g, 58.1 mmol) in -MeOH (20 mL) was slowly

added a solution of NaOMe (25% w/v; 58.1 mmol). AZter 10
min, chloroacetone (5 mL; 62.8 mmol) was slowly added. AIter
4 h, the solvent was removed. The brown oil was diluted the
EtOAc (100 mL) 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 o0il (3) (Scheme IV) was a mixture of
methyl/ethyl ester products {9/1), and was used without

further purification. 4 NMR (200 MHZz, CDCly) &_4.24 (q, J

= 7.2 Hz, OCH,), 3.91 (dd, 1H, J = 7.2, 7.0 Hz, CH), 3.62 (s,
15 3H, OCH3), 3.42 (dd, 1H, J = 15.0, 7.1 Hz, 1 x CHp); 3.02 (dd,

1H, J = 15.0, 7.0 Hz, 1 x CHy); 2.44 (s, 3H, CH3), 1.26 (t,

J = 7.1 Hz, ester-CHj) .

1séela, F.; Lipke, U. Chem. Ber. 1977, 110, 1462-1469.

20 Preparation 2:

The procedure of Seela and Lupke was used.® Thus, protection

of the ketone (3) (Scheme IV; 5.0 g, 32.2 mmol) with ethylene

glycol (4 mL, 64.4 mmol) in the presence of TsOH (100 mg)
afforded (4) as an oil (Scheme -IV; 5.2 g, 81.0) after flash

25 chromatography (SiO,; 3/7 EtOAc/Hex, Ry 0.35). Still contains
-5% ethyl ester: 'H NMR (200 MHz, CDClj) & 4.24 (g, J = 7.2

Hz, OCH;)., 3.98 (s, 4H, 2 x acetal-CHy), 3.79 (s, 3H, OCHj3).
3.62 (dd, 1K, 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 1.35 (s, 3H, CH3), 1.26 (t, J = 7.1 Hz, ester-CHj3); MS (ES):

200.1 (M'+1).
‘Seela, F.; Lapke, U. Chem. Ber. 1977, 110, 1462-1469.



deprotection of the acetal in aqueous HCl. Reaction gf (14) 10 with 1 grT 2008
phosphor ous oxychl ori de' refl ux gave the correspo‘ ng 4-chloro

derivati wQolladeoupl ing with trans-4- am nocycl ohexanol rgr/dsuratizgl

sul foxi de at 135C gives 2. This procedure reduces the nunber of synthetic.
reactions to the target conpound (2) from9 to 4 steps. Mreover, the 15
yield is dramatically inproved. Again, one skilled in the art wll
appreciate that choice of reagents allows for great flexibility in

choosing the desired substituent R6. 20 25 30 35 - (r) ~1 1 0 CT 2006
\9% O 02/ 04 %ZggziggT@USCl/45280 89 Scheme VI 0 0 Cl O NC NC---_ 16
NHOH / REBPP U AN NHZ O 17 oHd NHN 2 NN _° - ..

A solution of acetal (4) (Scheme iv, 1 g, £.02 mmzii,

benzamidine (786 mg, 5.02 mmol}, and DBU (2.5 mL, 10.04 mmcl!
in dry DMF (15 mL) was heated to 85°C for 15 h. The mixture
5 was dilured with CHClj (30 mL) and washed witn C.> R Nalr (10
mL) and H,0 (20 mL). The organic £fraction was driec, filcasrecd
and concentrated to a brown oil. Flash chromatograpny (Si0-;

1/9 EtOAc/CH2Cl2, R; 0.35) was attempted, but material

crystallized on the column. The silica gel was washed witn
10 MeOH. Fractions containing the product (5) (Scheme IV) were

concentrated and used without further purification (783 mg,

54 .3%): “H NMR (200 MHz, CDCl3) & 8.24 (m, 2H, Ar-H), 7.45

(m, 3H, Ar-H), 5.24 (br s, 2H, NH,), 3.98 (s, 4H, 2 x acetal-

CH5), 3.60-3.15 (m, 2H, CHp), 1.38 (s, 3H, CH3); MS {(ES) :
15 288.1 (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

50 (20 mL) was heated to B85°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 1N HC1

{100 mL).for 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-H), 7.05 (§, 1H, pyrrole-
H); MSI(ES): 212.1 (M"+1) .

50 Preparation 4:
A sclution of acetal (5) (700 mg, 2.44 mmol) in 1 N HCl (40
mL) was stirred for 2 h at RT. The resultant slurry was
filtéred yielding the HCl salt of 2-pheny1-6—m§thy1-7H-
pyrrolo(2.3dlpyrimidin-4 (3H)-one as a tan solid (498 mg,

35 78.0%): ‘H NMR (200 MHz, DMSO-dg) & 11.78 (s, 1H), 8.05 (m,
2H, Ar-H), 7.45 (m, 3H, Ar-H), 6.17 (s, 1H, pyrrole-H), 2.2$
(s, 3H, CH3); MS (ES): 226.1 (M'+1).



H1 N14 1 ISH NR R2 H A general approach to prgpare des- net g@cﬁmmgole

Is depicted N.I H int foll owi ng schenme (Sche ) NN 10 (r)
~11U QJOQ,@Q%-,V\O 02/ 057267 PCT/USQOl / 452K0 90 Schene Wi 4s00 O O
5 08Br -~ Et NCNCO Et GdCl NHH 10RNH2 NHN/ \' H R3 N

; HO R3 N N HCI HN 15 NR R2

Preparation 5:
A modification of the Chen et al. cyclization method was

used.? To an ice-cooled (0°C) solution cf bkromide (9),

S (Scheme V; 20.0 g, 108 mmol; 90% pure) 1in isopropvi alconcl
(60 mL) was slowly added a solution of a-methylbenzylamine
(2.5 mL, 97.3 mmol). The black solution was allowed to warm
to RT and stir fer 15 h. The mixture was diluted with EtOAc
(200 mL) and washed with 0.5 N NaOH (50 mL). The organic

10 fracticn was dried, filtered, and concentrated to a black tar
(19.2 g; 94%). The residue was partially purified by flash
chrcﬁatography (S10,; 4/96 MeOH/CH,Cl,, Ry 0.35) to a black
solid (6.38 g, 31%) as the compound dl-1-(l-phenylethyl)-2-
amino-3-cyano-4-methylpyrrole: MS (ES): 226.1 (M +1).

1S ‘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.; Schmidt, A.; Schulz, D. W. J. Méd: Chem.

1997, 40, 1749-1754.

20 Preparation 6:
To a solution of dl-1-(l-phenylethyl)-2-amino-3-cyano-4,5-
dimethylpyrrole’ (14.9 g, 62.5 mmol) and pyridine (10.0 mL) in
dichloromethane (50.0 mL) was added benzoyl chloride (8.37 g,
66.7 mmol) at 0°C. After stirring at 0°C for 1 hr, hexane
25 (10.0 mL) was added to help precipitation of product.

Solvent was removed in vacuc and the solid was recrystallized
from EtOH/H.O to give 13.9 g (65%) of dl-l—(l-phenyiethyl)-z-

phenylcarbonylamino-3-cyano-4,5-dimethylpyrrole. mp 218-221°C;

‘H NMR (200 MHz, CDCl,) & 1.72 (s, 3H), 1.76 (d, J = 7.3 Hz,
30 3H), 1.98 (s, 3H), 5.52 (q, J = 7.3 Hz, 1H), 7.14-7.54 (m,

SH) , 5.68-7.72 (dd, J = 1.4 Hz, 6.9 Hz , 2H), 10.73 (s, 1H);

MS (ES): 344.4 (M +1). '

- Liebigs Ann. Chem. 1986, 1485-1505.



M 20 HNRR, N/ I H R' N H 25 wherein Rl through R3 are defi ned aséﬁﬁgﬁ@
Al kyl ati on of an al kyl cyanoacetate with a diethyl acetal in the

of a base afforded a cyano diethyl acetal which was treated with an

am dine salt to produce a nethyl 30 pyrrol opyrimdine precursor. The
precursor was chlorinated and treated with an amne to formthe des-nethyl
pyrro.lopyrim dine target as shown above. For exanple, Schene VIII depicts

t he synthesis @ ngd é? §&%) -1 &bg?gég'zqgf z%%&&; 057267
PCT/ US01/ 45880 £9§8£128§ BT TR A t"NC'T * NC Et
19 10 NHOHH C

Preparation 6A:

dl-1-(1-phenylethyl)-2- (3-pyridyl)carbonylamino-3-cyano-4,5-
dimethylpyrrole. 'H NMR (200 MHz, CDCl,) & 1.83 (4, J = 6.8 Hz,
"3H), 2.02 (s, 3H), 2.12 (s, 3KH), 5.50 (q, J = 6.8 Hz, 1H},
7.14-7.42 (m, SH), 8.08 (m, 2H). &.75 (m, 3H); MS (ES): 345.2

(M +1).

10 dl-1-(1-phenylethyl)-2-(2-furyl)carbonylamino-3-cyano-4,5-
dimethylpyrrole. 'H NMR (200 MHz, CDCl,) & 1.84 (4, J = 7.4 Hz,
3H), 1.92 (s, 3H), 2.09 (s, 3H), S5.49 (q, J = 7.4 Hz, 1H),
6.54 (dd, J = 1.8 Hz, 3.6 Hz, 1H), 7.12-7.47 (m, 7H); MS
(ES): 334.2 (M'+1), 230.1.

15
dl-1-(1-phenylethyl)-2-(3-furyl)carbonylamino-3-cyano-4,5-
dimethylpyrrole. ‘H NMR (200 MHz, CDCl,) & 1.80 (d, J = 7 Hz
34), 1.89 (s, 3H), 2.05 (s, 3H), 5.48 (q, J = 7 Hz, 1H), 6.59
(S, 1H), 7.12-7.40 (m, 6H), 7.93 (s, 1H); MS (ES): 334.1

20 (M'+1), 230.0.

dl-1-(l-phenylethyl)-2-cyclopentylcarbonylamino-3-cyano-4,5-
dimethylpyrrole. "H NMR_(ZOO MHz, CDCl,) & 1.82 (4, J = 7.4 ﬁz,
3H), 1,88 (s, 3H), 2.05 (s, 3H), 1.63-1.85 (m, 8H), 2.63 (m,
1H), S$.43 (q, J = 7.4 Hz, 1H), 6.52 (s, 1H), 7.05-7.20 (m,
SH); MS (ES): 336.3 (M +1}.

25

dl-1-(1l-phenylethyl)-2-(2-thienyl)carbonylamino-3-cyano-4, 5-
dimethylpyrrole, ‘"H NMR (200 MHz, CDCl,) & 1.82 (d, J = 6.8 Hz,

30 3H), 1.96 (s, 3H), 2.09 (s, 3H), 5.49 (q, J= 6.8 Hz, 1H),
7.05-7.55 (m, 8H); MS (ES): 350.1 (M +1l), 246.0.

.dl-l-(l-phenylethyl)-2¢(B-Chienyl)carbonylamino-3—cyano-4.5‘

. dimethylpyrrole.
35 'H NMR (20¢ MHz, CDCl,) & 1.83 (d, J = 7.0 Hz, 3H), 1.99 (s,
3H), 2.12 (s, 3H), 5.49 (q, J = 7.0 Hz, 1H), 6€.90 (m, 1iH),
7.18-7.36 (m, 6H), 7.79 {m, 1H); MS (ES): 350.2 (M +1), 246.1.
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NH2 HN 151 NH- ~\NN\ I N20 H N \ Hcl | ,1 H 20 OHNH 25

H \ I MNN / IB 30 Comercially avail abl e nethyl cyanoacet at e ﬂdsUCT?mﬁ
al kyl ated with bronpacetal dehyde di ethyl acetal in the presence of

pot assium 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

hydr ochl or | th.2 equi nts f U. The esultant ri mdi ne-aceta
Was. depr oEted ViR e(t}‘yﬁ—%i? S IR A3 DA AT/ 809 45, 280
92 purifigcaliQmeviyl 1 N HCL and the resultant al dehyde cyclized

to the pyrrolo pyr|n1 I'ne Eﬁ whi ch mas Isolated by filtration. Reaction
of (20) wi BhN¥RodpBRSr B2 . O%P bbrPde- 84t (deffux Aff Hded Ehe toPfedpondi ng

4-chl oro denvatd.\os 3(£213H) Cosipsangqof gt ke chl afz0 ded)i vative-ned thans- 4-
> 9H); MS (ES): 362.2 (M'+1), 258.1.

dl-1-(1-phenylethyl)-2-(3-fluorophenyl)carbonylaminc-3-cyano-

4,5-dimethylpyrrolé.

"H NMR (200 MHz, CDCl,) & 1.83 (d, J = 7.4 Hz 3H), 1.97 (s,
10 3H), 2.10(s, 3H), 5.50 (g, J = 7.4 Hz, 1H), 7.05-7.38 (m, 7

H), 7.67-7.74 (m, 2H); MS (ES): 362.2 (M+1), 258.1.

dl-1-(1-phenylethyl) -2- (2-fluorophenyl) carbonylamino-3-cyano-
4,5-dimethylpyrrole. ‘H NMR (200 MHz, CDCl,) & 1.85 (d, J =
7.2 Hz, 3H), 1.94 (s, 3H), 2.11 (s, 3H), 5.50 (g, J = 7.2 hz,

1H), 7.12-7.35 (m, 6H), 7.53 (m, 1H), 7.77 {(m, 1H), 8.13 (m,
1H); MS (ES): 362.2(M+1), 258.0.

15

dl—l—(l—phenylethyl)—2—isopropylcarbonylamind—3—cyano—4, 5-

20 dimethylpyrrole.'H NMR (200 MHz, CDCl,) & 1.19 (d, J = 7.0
Hz, 6H), 1.82(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'+1), 206.1

C25 In the case of acylation of dl-1-(l1-phenylethyl)-2-amino-3-
cyano-4-methylpyrrole, monoacylated dl-1-(l-phenylethyl)-2-
benzoylamino-3-cyano-4-dimethylpyrrole and diacylated pyrrole
dl-1-(1-phenylethyl)-2-dibenzoylamino-3-cyano-4-methylpyrrole
were obtained. Monoacylated pyrrole: 'y NMR (200 MHz, CDClj)
5_7.69 (d, 2H, J = 7.8 Hz, Ar-H), 7.58-7.12 (m, 8H, Ar-H),

6.18 (s, 1H, pyrrole-H), 5.52 (q, 1H, J = 7.2 Hz, CH-CH3),
2.05 (s, 3H, pyrrole-CH3), 1.85 (d, 3H, J = 7.2 Hz, CH-CHj3):

MS (ES): 330.2 (M'+1); Diacylated pyrrole: 'H NMR (200 MHz,
CDCl3) &_7.85 (d, 2H, J = 7.7 Hz, Ar-H), 7.74 (d, 2H, J = 7.8

Hz, Ar-H), 7.52-7.20 (m, 9H, Ar-H), 7.04 (m, 2H, Ar-H), 6.21
(s, 1H, pyrrole-H), 5.52 (q, 1H, J = 7.2 Hz, CH-CH3), 1.77 (d,
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am nocycl ohexanol in at 135C gave conpound (183 from conpoun§1($¢9m
Schenes |1-VIIIl denonst e that it is possible to 0 functionaliZze e @i

and 6- posig 6w t he pyrrol opyrimdine ring. Through thecuossiofs2gh fferent
starting reagents and .slight nodifi%ations of the above reaction schenes,
various functional groups can be introduced at the 5- and 6-positions in
formula (1) and (Il). Table 2 illustrates sone exanples. 15 Table 2.

Sel ected list of 5- and 6-substituted pyrrolopyrimdines. Starting Reagent
Rr R, 203EQ A =H7Sdbdeit GFe@EA) . B-04HIER2EEQ) DEHEcle-6EE) ( OSOCH3 : CH3 25
GooC (O _NHCH3. CH3 M30 _ 110 ClL ZUUi WO 02/057267 PCT/ US01/ 45280
93 A skil f@4-art™sah will know that netabolism of the conpounds di scl osed
herein in a subject produces certain biologically active nmetabolites which
‘can serve gedggg§iog The invention is further illustrated by the follow ng
exanpl es FERZTA NG way shoul d be construed as being further limting.
The contsents 9f s@thic i 6hesENERSL - ety IRALR/ML) - 22pRleingathensxaasd: gubki-shed

pat ent applications, cited
cyano-4,5-dimethylpyrrole (1.0 g, 2.92 mmol) in methancl

{10.0 mL) was added concentrated sulfuric acid (1.0 mlL) ac:
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 dl-5,6-dimethyl-2-phenyl-7H-7-(1-

phenylethyl)pyrrolo(2,3d] pyrimidin-4 (3H) -one. ‘H NMR (200 MHz,

CDCl,) 5_2.02 (d, J = 7.4 Hz, 3H), 2.04 (s, 3H), 2.41 (s, 3H),
6.25 (g, J = 7.4 Hz, 1H), 7.22-7.50 {(m, 9H), B8.07-8.12 (44,
J = 3.4 Hz, 6.8 Hz, 2H), 10.51 (s, 1H); MS (ES): 344.2 (M+1l).

1S The following compounds were cobtained in a similar manner as

that of Preparation 7:

dl-5,6-dimethyl-2-(3-pyridyl)-7H-7-(1-phenylethyl)
pyrrolo(2,3d)pyrimidin-4 (3H) -one. ‘H NMR (200 MHz, CDCl,)

20 6_2.03 (d, J = 7.2 Hz, 3H), 2.08 (s, 3H), 2.42 (s, 3H), 6.24
(q, J = 7.2 Hz, 1H), 7.08-7.42 (m, S5H), 8.48 (m, 2H), B.70
(m, 3H); MS (ES): 345.1 (M +1).

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 (4, J = 7.8 Hz, 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 dl1-5,6-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, 3H), 2.42 (s, 3H), 6.24 (q, J = 7 Hz,
1H), 7.09 (s, 1H), 7.18-7.32 (m, SH), 7.48 (s, 1H), 8.51 (s,

1H); MS (ES): 334.2 (M +1).
35

dl-5,6-dimethyl-2-cyclopentyl-7H-7-(1-phenylethyl)



t hroughout this application, including those referegged in 10 the
background section, are areby i ncorporated by refe ce. It shoullﬂlg(gT 2006
under st oo hak7dhe nodel s used throughout the exanples aper/Esoeptsad

nodel s and that the denonstration of 10efficacy in these nodels is
predictive of efficacy in humans. 1520 - 1 1 VL | Bob WD 02/057267
PCT/ USQJ/ 45280 94 Exenplification Preparation 1: A nodification of the

al kyl ati on method cf Seela and Lupke was used.l1l To an ice-cooled (0 O

sol ution of pyeyanesicetatleyrtrhiiin-SQH amd ) "HNNMROH(£20 M}, wasssl owlgy
added a sol ution of NaOwe _?nﬂS)%w/v 58.1 mol ). After 10 mn,

chl or oacet ond-f% nid. 2.3 152 wadHk| ot 90 adiBled3HAf t 8r- 334 (s, 8Fe .sal \éeént

was removed. 1Thg brmowemi | es7 did utedh t he. 1 &t Q4 §1004n) wgnd- -wgshed -with
H20 (100 i) . The or g@&l)c 10 fracti on was dried, filtered, and concentT at ed

to a brown oi’l-30(#™9 58 7802 ? Tife I (M5 (‘ESHerB 3093 wHE -3 i xture of

met hyl /ettsyl ester products (9/1) , and was used wi thout further

fi t 1H N 4. 24 2 91
P, 1re o napt R A 2R ot - e Pl T o Plier v iR b
15.0, 7.1 Hzpy#r¥16HR) 33]@:&*(161dd1nl|d(33i)-olré 0/u7NARHz 2do Xuk?) cpcd 44 (s,

3H CH3), 1.26 (t, J = 7.1 Hz, ester-CH3) 1Seela, F.; Lupke, U. Chem Ber.
1977, 110, 13692214697 =20- Pr%’b-ar%!ﬂor? 206 Tt rﬁr}ﬂoecmr@ ofs .Sedl)a a’:ndaLup;ke

was used. 1 Thus, 7protect i om |, of  ihe (kat oae_(:ﬁ) B(S eyl 'V, 32.-2 -
ol ) wi fy ethyiene gl'ycol (4 nt, 644 i rj‘ése%ge of 22547 ¢foo
mg) 1 {m, S5H J = 4. Hz 1)801 J=28Hz lH)

o 11.25 (s, 1H); MS (ES): 350.2 (M +1).
dl-S,G-dimethyl—Z-(3-thienyl)-7H-7-(1-phenylethyl)
pyrrolo(2,3d)pyrimidin-4 (3H)-one. 'H NMR (200 MHz, CDCl,) &

15 2.00 (d, J = 7.4 Hz, 3H), 2.05 (s, 3H), 2.43 (s, 3H), 6.24(qg,
J = 7.4 Hz, 1H), 7.24-7.33 (m, SH), 7.33-7.39 (m, 1H), 7.85

(m, 1H), B8.47 (m, 1H), 12.01 (s, 1H); MS (ES): 350.2 (M'+1).

di-s,s-dimethyl-z-(4—fluorophenyl)-7H-7-(l-phenylethyl)
20 pyrrolo{2,3d)pyrimidin-4 (3H)-one. ‘H 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 dl-é,s-dimethyl-2-(3-f1uorophenyl)-7H—7-(l-phenylethyl)
pyrrolo(2,3d]pyrimidin-4 (3H)-one. '‘H NMR (200 MHz, CDCl,) &
2.02 (d, J = 7.4 Hz, 3H), 2.06 (s, 3H), 2.44 (s, 3H), 6.29
(g J = 7.4 Hz, 1H), 7.13-7.51(m, 7H), B8.00-8.04 (m, 2RH),

11.72 (s, 1H); MS (ES): 362.2 (M+1).
30

dl-SiG-dimethyl-Z—(2-fluorophenyl)-7H—7-(1-phenylethyl)
pyrrolo(2,3dlpyrimidin-4 (3H)-one. ‘H NMR (200 MHz, CDCl,) &

2.00(d, J = 7.2 Hz, 3H), 2.05 (s, 3H), 2.38 (s, 3H), 6.24 (q.
J = 7.2 Hz, 1H), 7.18 - 7.45 (m, 8 H), 8.21 (m, 1H), 9.54 (s,
35 1H); MS (ES): 362.2 (M+1).



afforded (4) as an oil (Schenme -1V; 5.2 g, 81.0) after flash 25 1.0CT 2006
chromat ography (Si02; 3/7 EtOAc/Hex, Rf 0.35) Still contains 5% (gt h%
ester: 1H NWR (200 MHz, CDC13) 6_4.24 (q, J = 7.2 Hz, OCH2), 3.98 (s, 4H,
2 x acetal -CH2), 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 CH2), 2.32 (dd, 1H, J = 15.0, 7.0 Hz,
1 x CH2) 30 1.35 (s, 3H, CH3), 1.26 (t, J =7.1 Hz, ester-CH3) ; M5 (ES)

200.1 K+1) ela..F. . Lupke, ; Bey. 1977 462-1469._(r) | 1
502 T Soviines baramest Bt e r T P hy P%pé’ et 4RO
acet al (4)[2( SehgR- idih-8.(3m02nent:,  berzani dine (786 ng, 5.02 mol ),

and DBU (1.5 nL, 10.04 mmt=? in dry DIVF 15 nm) was heated to 85C for 15
h. The m xH NMB 32Q8sMHzl uCRE1lw th U—ﬂs‘ 30 mL)é ghdiashéd wk th2 0{¢. N Na-
C(10  n) gand 20 §20 m) Tizeopr gam gHf [ agt hgn (\éas 3¢lam es3 . 4d | ter edy) and

congent r at ed to a br hro ogra 179 Et QAL CH2C12,
R 0. 35) Was % ‘é’rrpllggn t17rra7t A af %gt alt | z d hé)colwﬁm he

silica geI31WasZ v hed. vvlth 10 MeOH. Fractions containing the product (5)

(Schenme 1V) were concentrated and used without further purification (783
ng, 54-3t): 'H NNR(ZOO MHz, CDC13) 5 8.24 (m 2H, Ar-H) , 7.45 (rn 3H,
Ar-H)., 5. ?4'%Fa§1°2H8 NH2), 3.98 (s, 4H, 2 x acetal- CH2) , 3.60-3.15 (m

compount (255 PERREEEVT 1~ (1 hale R bty A ""“18” o
mob) ', benmerhyaphydotehloBisdeg,(2.23 @mdﬂ)(&ﬂﬁﬁﬂdoné&mkifﬂéd6H}§oyt
g}leup*em' ol " Vi ME0 ({ 20mE}) W3S NSFEY 1R BpfodoreLifhgen houpg, The
{ black solution was diluted with CHCl3 (100 mL) and washed with

1 N NaOH (30 mL), and brine (30 mL). The organic fraction

was dried, filtered, concentrated, and purified by flash

Ls chromartography (SiO,; 8/2 EtOAc/Hex, Rs 0.35) to a brown solid

(184 mg, 24%) as dl-5-methyl-2-phenyl-74-7-(1-
phenylethyl) pyrrolo(2,3d) pyrimidin-4 (3H) -one. “H NMR (200 MHz,
CDCly) 5_8.18 (m, 2H, Ar-H), 7.62-7.44 (m, 3H, Ar-H), 7.40-
7.18 (m, 5H, Ar-H), 6.48 (s, 1H, pyrrole-H), 6.28 (g, 1H, J

L

20 7.2 Hz, CH-CH3), 2.18 (s, 3H, pyrrole-CH3y), 2.07 (4, 3H, J

"

7.2 Hz, CH-CH3); MS (ES): 330.2 (M" + 1).

Preparation 9:
A  mixture of dl-1-(1-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 S hr. After cooling down to room
temperature and scratching the sides of flask, copious
précipitate was formed and filtered. The material was washed
with water until washings showed neutral pH to give dl-5,6-
30 dimethyl-7H-7- (1-phenylethyl)pyrrolo(2,3d]pyrimidin-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 (q, J = 7.4 Hz, 1H), 7.11-7.35
{m, SH), 7.81 (s, 1H), 11.71 (s, 1lH); MS (ES): 268.2 (M +1).

35

101



diluted with 100n. of CHCl1l, and washed with H O (2 50 nli) Bﬁrﬂzdﬂ c
fraction Was dried filt d, and concentrated to ark brown 0| 1

dark brown,@ihs7 stirred in 1IN HC1 (100 nlL) for 2 hour $catusueamso
terrperature he resulting 25 slurrygms filtered yielding the HCL salt of
(20) as atan solid (3.60 g, 70.6%; 'H NWVR (200 MHz, DVBO d6) 11.92 (s
1H), 8.05 (m 2H, Ax-H), 7.45 (m 3H, Ar-H), 7.05 (s, 1H, pyrrole--H ;
MS(ES) : 212.1 (M +1) . 30 Preparation 4: A solution of acetal (5) (700 ng,
2. 44 mmol) ﬂ%pﬂai\h%(ﬁ’: m.) was stirred for 2 h at RT. The resultant
slurry was tered yielding the HClL salt of 2-phenyl-6-nethyl-7H pyrrolo
(2, 3d)pyridd dsne4 didtdt hyphe2aphantydn &pi7d({498enmy,l 35hy8) 0% oyl AMR
(200 MHz, DVMsO-d6) 5 11.78 (s, 1H) , 8.05 (m 2H, A --H, 7.45 (m _3H,
Ax-H), 61713 SAMYTHRFGo A GH) -2nes (-9 93H2 - BIRTMORE FES) SusDEREeEM:-F1) |
(r) 110C.T 100 02/ 057 P a 4 0, P S, ~
nodi ficati %Oldfpjrf %%ncz&é‘zﬂzﬁgg gl-rfnggtl oﬁé%ﬁ !P 5 wg;ﬂ@%élg%o d%

i ce- cool £d f&xC) 4sdtut i oAhef Hﬂton$'d%.9¢9§1005‘~'€i§cmaﬂ P0re g-"“lOBaFrﬁ'eI

90% pure) g} 4,544 W&o%tﬁﬂ@plto( @Qs'ﬁ'e)*s\é’agu§hgyi’sYo§dd§Hdab§9L Wte@nc of py
a- met hyl berzylari ne 12.5 L, 97 sol ution was all owed

to warm t¢ R¥IERd $P++9f ECPF15 hTh?her?ﬁ‘g&rtﬁ“eg vvéQ?dfjl RS Wit S GAC 2200
m) and washed edddd0cS & XaObl. §50gni9sThe forgganidi ek iy et i Rens - desi-ed,
filtered, and concentrated to a black tar (19.2 g; 94% . The residue was
partially mrfqleu[%yhﬂmmmmtw}a@m (saomwg@quWmm@ Ry

0. 35) tP%hei-ﬁa fo,l_ 239-1)(,6 289, (S31%yas 1 he copould g o9 (br, 2w,

d1-1-(1°
. 11.49 (s, 1H), 11.82 (s, 1H); MS (ES): 344.2 (M +1).

The following compounds were obtained in a similar manner as
that of Preparation 10:

15 _
S-methyl-2-phenyl-7H-pyrrolo(2,3d]}pyrimidin-4 (3H) -one. MS

(ES): 226.0 (M +1).

5,6-dimethyl-2- (3-pyridyl) -7H-pyrrolo(2,3d]}pyrimidin-4 (3H) -
20 one. MS (ES): 241.1 (M +1).

S,G-dimethyl-z-(2-furyl)-7H—pyrrolo(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 Hz, 1H), €.65 (dd, J = 1.8 Hz, 3.6 Hz, 1lH),

25 7.85 (dd, J = 1.8, 3.6 Hz, 1H,), 11.45 (s, 1H), 11.60 (s,
1H); 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

30 (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-2-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,

35 3H), 2.16 (s, 3H), 2.99 (m, 1H), 11.24 (s, 1H), 11.38 (s,
1H); MS (ES): 232.2 (M +1).



am no- 3- cyano- 4- net hyl pygtole: M5 (ES) : 226.1 (M+ 15 : Chen, Y. }\/?.0 T 2006
Mansbach, R S.; Wnter,\ @ M ,; Brooks, E.; Collin J.; Corman, I@
Dunai ski syoA20R267 Faraci, W S.; Gllaschun, R J.; SchmP@ttl“/USAU/hZS@hul z

D W J. Med. Chem 1997, 40, 1749-19%4. 20 Preparation 6: To a sol ution
of dl-1-(1-phenylethyl)-2-am no-3-cyano-4,5- dinethylpyrrole: (14.9 g, 62.5
nmol ) and pyridine (10.0 nL) in dichloronethane (50.0 nL) was added benzoyl
chloride (9.37 g, 66.7 nmmol) at O C. After stirring at OC for 1 hr, hexane
25 (10.0 nis), envas eeidbyl t - Ihé’rphpﬁeyilpi-ﬂésT-PO’ﬂ'@flqdrbcﬁsi:]tpy*i‘BUIdL'en{ Vs -
renmoved in vacug_and the solj Watniﬂyg1 ecc{ %Stéal li.zed from Et20-|/ H: O to g| ve

13.9 g (65%"%f 51- (‘& %éﬂgﬁ 2.14 (s, 3H)
phenyl car bonyilzzam:m) Srayano 4552dHeet bt pyvrmbe(dan2='L8s 221z n,H NNR(( 200

MHz, CDCl 1 7. 1.7 8 5.52
(q, J = %hﬁ B2 sy 5z3q((5d° gi) 1’ s, %5%5%“31 ? i’('4‘Hz 6.9 H
, 2H), 15) 73 (s M5 (ES) : 344. 4 (M +1) Liebigs Ann. Chem 1986
1485-1505. ¢l ¢l chQ_ Th390§ Jh@highywegz BYERAUNIS W 1§ A0tRI N § 1y )

SI m | ar manner. Preparation
- 1- (1- phemd et'By INMR- (Becpym}ﬂziylPMS@bdnryI&ntnm?S-(syanm-M Ei— ﬁ (s, 3H),

d| met hyl | N 0 I d
(s, 3y, 2 EYE &a’ Mg g8 ? M%H)_CeDgs"%fz@m § (T 4’°2 5H)H) %“‘208
(m 2H) . 8(755 (lﬁri) i3S ; (ENB :( 2F)6 -1 346 +2) . (M+1) . 10

- 1- ( Lygphenyl et hyI) 2- (2 furyI ) car bonyl am' no- 3- cyano 4 5-
d| nmet hyl pyrrol e.' H NVR_ ( CDCl13) 6 1.84 (d, 3H), 1.92
(s, 3H), 250% (dslmestlliyl % &9 (&HOIOPhFllez Wiwv*releﬁ( &di DY T MR gL Ty |

3.6 Hz, 1M (3%)12nt 47w (@R "Hoo MR, 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) -one. ‘H NMR (200 MHz, DMSO-d¢) & 2.18 (s, 3H), 2.21 (s,
3#), 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. 'H 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): 258.1 (M+1).

25
S,6-dimethyl-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), 2.81 (m, 1H), 11.20 (s, 1H), 11.3% (s,
1H); MS (ES): 206.1 (M +1).

30

-5,6-dimethyl-7H-pyrrolo[2,3d]pyrimidin-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). '

55 Preparation 11:

A solution of S,6-dimethy1-2—phenyl-7H-pYrrolo[2,3d]



(ES): 334.2 (M +l), 230, 1. 15 11 0CT 2006
dl -1- (1- phenyl et hyl ) - 2- furyl)carbonyl am no- 3- cy‘ 4,5- dinmethyl pyrrole.
"H NVR (2@90Miz26:CDC10 6 1.80 (d, J - 7 Hz 3H), 1.89 (s, PEH)USOZ4B0 (s,

H, 548 (g, J =7 Hz, 1H), 6.59 (sp41H), 7.12-7.40 (m 6H), 7.93 (s,

H) ; (ES): 334.1 20 (M+1) , 230.0.

I pyrrole.-H NVR . (200 Mz, CDC1J 6 1.82 (d, J - 7.4 Hz, 3H), .1, 88

Cc
s, 3H), 2. Qydimidth-41368-n85 (mno 8HY, 2463 (MmZH 1Hin, BW%gé cde =

3

1 \%S3

dl -1- (1- phenyl et hyl ) - 2- cycl opent yl car bonyl am no- 3- cyano- 4, 5-

di hy

(

7.4Hz 1H) 6 .52 (s, 1H) , 7.05-7.20 (m SH) MS (ES) : 336. 3(M+1)
1-(

dl - 1- phemmhml)lée(2(2hr@nwﬂ)bar"{kﬂnylr3r$llr¢e@@- cyamo- 4, Br damet hyhepy
le, "HN 1 dg 8 30, v
2 05 (o, SR EareSTY Sachding targnBel. 5 Fare Skt apfedials o)

350. 1. (N¢+Ek51dh33td)1nduce c*ystalllzatlon and ;ne resulting so’lc was

dl -1-(1- phe IthI--3-tie,n,yI r MigRo- ano . -

di met hy! %Sr;%lg %ég'aéﬁ(\lﬁﬁl( ‘39(%% bgg%c%) 691 ! § Y °4f = IS 3‘?—!)

0 1.99 (s, B@mezhm-@spf@lﬁl)yl@%@mol\blz zdmptv'lz;-mihi}nees ’QDNUR} (1bh,MH
7.18-7.36( H) ( ( (M+1) 246, 9711 0C
T 2006 dl - % ide) e%yghif) BHIXE %ESQE sru IHdphe% vt§- Ea‘?%oﬁif‘ 1 Hwino -

3 - cva nc 84,359-c$| rﬁh(yrl PYZHO) e12.2H NVR YR00 Mz (ESIDCI298 61 1“83»1()d J =

744 3ol m%) a0 S A b B Un b Sshit i mabld: o

dl -1-(1- 1[9neﬁ§ilaét )PJZ&H3$§t4%rbbhenyl ) car bonyl ani no- 3- cyano- 4,

5-dimethyl pyrrole. 'H NVR (200 Mz, CDC1,) 6 1.83 (d, J = 7.4 Hz 314), 1.97
. S,
( 4-chloro-S-methyl-2-phenyl-7H-pyrrolo(2,3d]pyrimidine.. MS

(ES): 244.0 (M +1).

15 4-chloro-é-methyl-2-phenyl-7H-pyrrolo(2,3d]pyrimidine. MS
(ES): 244.0 (M +1) .

4Tchloro-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-chloro-5,6-dimethyl-2-(3-pyridyl)-7H-pyrrolo(2,3d])
pyrimidine. MS (ES): 259.0 (M +1).

25 4-chloro-5,6-dimethyl-2-(2-furyl)-7H-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 (dd, 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-chloro-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,) & 1.61- 1.96 (m, B8H),



10 3H), 2-10(s, 3H), 5. (g, J =7.4 Hz, 1- 37 38 (m 7 H)10CT 0
7.67-7.74 (m 2H) ; 93 ) : 362.2 (M'+1) , 258 1

- 1- ( 1- pleegvdseidry!l ) - 2- (2-f 1 uor ophenyl ) car bonyl am no- 3- cyBQDUSE/45280
5-di et hyl pyrrole. "H NWR (200 MHz, @BC1,) 6 1.85 (d, J = 15 7.2 Hz, 3H),
1.94 (s, 3H), 2.11 (s, 3H), 5.50 (q, J = 7.2 hz, 1H), 7.12-7.35 (m
6H),.7.53 (m 1H), 7.77 (m 1H), 8.13 (m 1H) ; M5 (ES) : 362.2 (M +1) ,
258.0. dl-1-(1-phenylethyl)-2-isopropyl carbonyl am no-3-cyano-4, 5 20
di met hyl pyrrol 271 4#, NBR)(2002|Y/I—IZ$ CB)813) 3522 1%, (dH)] 2770 4z, BH);, Ms
1.82(d, J = 7.2 Hz .06 (s, 3H, 2.46 (m 1H), 5.39
(m J=17.2 ﬁ%g)ll—ﬁsg’ él'} 81% 711 7.36 (m 5H); M5 (ES): 310.2
(M+1), 206.1 25 In the case of acyl ation of

-1-(1-phenyl 623 0-24- et pyl €,

-1-(1- phenylg%m/gl 2S lr)ge{\lg%élegr}ny}ﬁg % ang)ﬁi%fng% hyl Pg&??ol )glgéngg
d|acylateﬁ [y iotiedineH - 1H(NMR (200 MHz, DMSO-d,) & 2.29 (s, 3H), 2.31 (s,

phenyl ethyl) did o] mNQ- yano- yl r ol t ai hegd
Monoacy Iatecim% rro]rllz (ycif v %08’ K’j}!z ¥ rgef% Qé{) 75\3d§m£{| O‘?'=‘Q'.'8 Lﬁﬁ
Ar-H), 7. 58-1?‘1)L27(rﬁ2 84, A’r =H)3 1 612181(%? lpﬁyr(rsm eU'H) Nz$5<z£S(>q:, 284 -3
7.2 Hz, C$-GEd)y) .2.05 (s, 3H, pyrrole- CH3), 1.85 (d, 3H, J = 7.2 Hz,
CH-C}jS);' M5 (ES) : 330.2 (M+1) ; Diacylated pyrrole: 1H NVR (200 MHz,
CDC13) 6,7.85 (d, 2H, J = 7.7 Hz, Ar-H), 7.74 (d, 2H, J = 7.8 Hz, Ar-H),
7.52-7.2(0 (@ - OH) Aro H ., 67~ DAmemh2H: 2Ar(-3H) ¢ h@.edly 1 (s,7 Hipypyc10d e2H)34)
5.52 (q, 1H, J =7.2 Hz, CHCH3), 1.77 (d, 98 110 CT 2006 WO

02/ 057267 PEWIESHHIneg0 HIMRH(200 -MEzp PMSOCA:C: 8) 2.32 744 .(S$HI3H,2.32

‘pyrrol e-CH)(g, MR),_ 7.434.(d(Mg+L) 3. oPrepar aki 00uY; 7.795 (d, J = 5.2 Hz,
1H), 8.20 (d, J = 3.0 Hz, 1H); MS (ES): 264.0 (M +1).

15 4-chloro-5,6-dimethyl-2-(4-fluorophenyl)-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-chloro-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 4Fchloro-5,6-dimethyl-2-(2-fluorophenyl)-7H-pyrrolo[2,3d]

pyrimidine. ‘H NMR (200 MHz, DMSO-d,) & 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(2,3dlpyrimidine.

'‘H NMR (200 MHz, DMSO-d,) & 1.24 (d, J = 6.6 Hz, 6H), 2.28 (s,
3H), 2.28 (s, 3H), 3.08 (q, J = 6.6 Hz, 1H), 11.95 (s, 1H);
MS (ES): 224.0 (M +1).

35 4-chloro-5,6-dimethyl-7H-pyrrolo(2,3dlpyrimidine. ‘H  NMR

(200 MHz, DMSO-d,) & 2.31 (s, 3H), 2.32 (s, 3H), 8.40 (s, 1H);
MS (ES): 182.0 (M +1). '



5 To a solution of dl-1-41-phenylethyl)-2-phenyl car vam do- 3- 11 OCT 2006
cyano-4, S-di net hyl pyrrol@(1.0 g, 2.92 mmol) in net ol (10.0 nL

added conrggnbhabed sulfuric acid (..0 nL) a:: 0 C The r &UII't®d/M8kt ure
was refluxed for 15 hr and cocled down to roomtenperature. The
precipitate was filtered to 10 give 0.48 g (48% of

dl’-5, 6- di net hyl - 2- phenyl - 7H-7- (1- phenyl ethyl) pyrrolo (2, 3d] pyrimdin-4
(3H) -one. "H NWR (200 MHz, CDC13) 5.2.02 (d, J =7.4 Hz, 3H) , 2.04 (s,
3H), 2.41 (@1,-43%1&@«% (816 ihhex 54 2HphehlL - TH-22-(1-BBehml ety . ) By0Z< 812
(dd, J =3.4 Hz, 6.8 Hz, 2H), 10.51 (s, 1H); MS (ES): 3442(M+1) 15 The
fol | ow ng c[cﬁnicdjrmgvm@lm{ ained in a simlar manner as that of
Preparation 7: dl-5, 6-dinethyl-2-(3-pyridyl)-7H7-(l-phenylethyl) pyrrolo
[2, 3d)pyrimdin-4 (3H_-one. -H NWR (200 MHz, CDC13) 20 5_2.03 (d, J =
7.2 Hz, 3HPrepaygion3}if: 242(5 3H), 6.24 (q,.J = 7.2 Hz, 1H)

7 09 7.4 ; 3
d%ng% T%O%Eg%ury%rp 7{#}71 (1 an“h{/’fgé%‘ﬁ%}hne 2@%5@ gl o] [2 ot rﬁ )

pyrll 3190“(2 %r(k?)?@odi)ﬂﬁ caHbHNBt(eZO(Oz M—jz(g C¥33) @mol) 98 n( dimkazua? Schz 03H)

Hz, 3.6 Hz, °7"‘f7‘e'7 ‘5@’%) g was %é‘d(]e‘i_ ’H)te’ﬁvsdl’(% ”%3‘%1 FI“z %R/I +1)

30 di1-5, 6- %ffezzhyd x%n&ﬁerEkaoﬁHthbérEB@mﬂ etihel W UIAléd mixture vas
[ 2, 3d] pyri

din-4 - "H NVR (200 CDC13 1.99 Hz,
3H), 2.02 (S§1I'2"ﬁ) 2fogxr2 ?lgle ), Bisxapg, Has 7F F&‘Oz’ %—i) in7, g@‘ft‘g 1H}

7187 e 48,4 reBedl Gis Vd ESE51:33¢2 WY 35
gﬁm%t hyCI!_i 21 cycel opentyl 7e(e1 phenyl etEQ)F) 01 l e :
i concentrated 1in vacuo to dryness. The residue was t*lturated

with EtOAc and then filtered. The filtrate was concentrated
in vacuo to dryness to give a mixture of dl-l-amino-2-(1,1-
dimethylethoxy)carbonylamino-propane and dl-2-amino-1-(1,1-
15 dimethylethoxy)carbonylamino-propane which were not separable

by ncrmal chromatography method. The mixture was used for the

reaction in Example 8.

Preparation 13:

20 To solution of Fmoc-B-Ala-OH (1.0 g, 3.212.mmol) and oxalyl
chloride (0.428 g, 0.29 mL, 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 mmol) and triethylamine (0.65 g, 0.90 mL, 6.424
mmol). After 10 min, the mixture was treated with 1 M
hydrochloride (10.0 mL) and the agueous mixture was extracted
with dichloromethane (3 x 30.0 mL). The organic solution was

concentrated 1in 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 mL). The mixture was separated and the
agueous layer was basified with solid sodium hydroxide to pH
35 = 8. The precipitaté was removed by filtration and the

aqueous solution was subjected to ion exchange column eluted



WD 02/ 057267 PCT/L' S01/.15280 100 pyrrol o(2, 3d) pygani di n-4 (3H) -one H
NVR (200 IV.z, CDC 3 1.95 (d, 3 =74tz 3+ @00 (s, 31, 2. B%0ET 06
30) “6(1; 2,% 7g%(m 8H, 2.97 (m 1H) 6.10 (q, J = 7.4 Irlr,T/uslei)/gSZ‘B(' c- 7.30
(m g . 'M5 (ES) : 386 .3 (M-1) 5 dl -56-dinme

t hyl - 2 (2 thlenyIYFL7 (1- phenvle-~ hv pyrrolo[2,3d)pyrimdin-4 (3H) -one.
H NVMR (200 MHz, CDC13) 2.02(d, J = 7.2 Hz, 3H), 2.06 (s, 3H) , 2.41 (s,
3H . 6,13 (q, J = 7.2 Mz, 1H | 712(dd J=4.8 2.8 Hz, 1H),

72673210 7 dJ 1 g B e

di - 5, 6- di rretwﬂozr(cwlm%ﬁml) Wbafz—lnephéﬂwet hyF ) ™MByr A G Y82 3=
pyrim din-4 2 ofif; irthVRo(ZQO (M-z,2H00CIo )96 1M, 2260 (k.4 =(T, 42H2, 3H)

.,205(s %H) 243 24 4 H) 24733(m 5H)
. 7.33-7.392(&¢ 1Ay 29‘3 .83 - Oém‘le)zm H‘% ‘E\E’ HZ“%‘ ot (7’ . M5 (ES)
: 350.2 GM i). dl-5, 6-dinethyl-2-(4- quorophenyI) TH7-(1- phenylethyl) 20
pyrrolo [2, _3d rlﬁldhq 4 (3H) -one. H NWR (200 MHz, CDC13) 6 2.01 (d, J
= 6.8 Hz, 3BF® “Cs, , 2.42 (s, 3H) , 6.26 (g, J = 6.8 Hz, 1H),
7.12-7.36 (f- czﬂkwﬁﬁt%&v%a3@0&Wu -Hbans- 11482yt&phﬂﬁylaﬂﬂﬁlﬁ§3 : 362.3
(M+1) 25 dI 5, 6-di met hyl - 2- (3-fl uor opheny TH phenylethyl) pyrrol o
[2, 3d]pyri mirdnes-4 . ¢36yclonexylgf apine 200- @\3429 éxl%)mﬂwl 2 W3z (Cdssywe?l 4

?2133?) 5i(§fg7mgléggér§m62hﬁﬁ1g 2 1F80“}71’6739(5(H JS‘”‘K/B‘ Eé 3655 ¢
(M +1) .1030bdk+y3 d6-cairtetriaytle- 2- ((2-f32uor @phenylg - QEH-7 r(mobhenynet hgl0)  mL
pyrrolo [2, 3dL,pyrittdbied (3 2808 vikl MYRA(220 MiiEcefDEb3hdkrs, the
H reaction was partitioned between CHCl, and water. The layers
were separated and the.aqueous layer was extracted with CHC1,
(3x) . The .combined organic layers were dried over MgSO,,
15 filtered and concentrated to yield 1.20 g of a white solid
(53%) . ‘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, 1HO; MS (ES): 215.2 (M +1).

20 4-(N-acetyl)-N-tert-butoxycarbonyl-trans-1,4-cyclohexyl

diamine.

N-tert-butoxycarbonyl-ctrans-1,4-cyclohexyldiamine (530 mg,

"2.47 mmol) was dissolved 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 CHC1,. The

layers were separated and the aqueous layer was extracted

with CHCl. (3x). The combined organic layers were dried over
Mgso,, filtered and <concentrated. Recrystallization
(EtOH/H.-0) yielded 190 mg of white crystals (30%). 'H NMR

30 (200 MHz, CDCl,): & 0.9 - 1.30 (m, 4H), 1.43 (s, S9H), 1.96-
2.10 (m, 7H), 3.40 (brs, 1H), 3.70 (brs, 1H), 4.40 (brs, 1H),
4.40 (brs, 1H); MS (ES): 257.2 (M"+1), 242.1 (M - 15), 201.1
{M™ - 56).

35 4-(4-ctrans-acetamidocyclohexyl)amino-5,6-dimethyl-2-phenyl-
7H- (1-phenylethyl) pyrrolol(2,3d]pyrimidine.
4-(N-acetyl)-N-tert-butoxycarbonyl-trans-1,4-



2.00(d, J =7.2 Hz, 3H), .05 (s, 3H), 2.38 (s, 3H)‘124 -(q, J =17 @10

1H), 7.18 - 7.45 (m 8 8.21 (m 1H), 9.54 (s MS (ES) : 362.2
(M +1) . wob20s@6T 2006 PCT/US01/45280

dl -5, 6-di met hyl1- 2-i sopropyl - 7H 7- (1- ple&nyl er hyl ' pyrrc. [2, 3d)py=i mdin-4
(3H -one. H NMR (200 MHz, CDC1:) 6 1 .30 (d, J = 6.8 Hz, 3H) . =32 (d, J

= 7.0 Hz, 314) , 2.01 (s, 3H , 2.34 (s, 3H , 2.90 (m 5 6.13 (m 1H),
717734(m SH, 10.16 (s. 1H ; MS (ES) 310.2 (M+l) . Preparation 8: A
sol uti on of dtclloidxphéhghenayl )>90 bagzoy? amt nRdyaneas E6SABEMPEpyET ol e

(785 ny, Wg) .ﬁ%lrﬂa&éﬁﬂgef}&r)ata%@ di1308q QltH‘—i‘FA”(E’M‘%‘(l?’ AL o was:

stirred at [ ack solution was diluted wth CHCI3 (100
nm) and wastezhwg t hthe NeAAPH IR SMOPRERT IRTSTe (?G‘%LC)'“%eS%-\f%ﬁnl% 1S

fraction Al edyaridd.t @0ed. m Ongeﬁthaéﬁﬂ,a@@dq petiidieds by-&lmstnds- - -
chromatograp y (Sl 02 8/2 EtOAc |3;§ 2 to 2 brown SO|Id (Jy84 ny
24% as di- RHRANYT 75 BHRERGEC Tk ?&Yf mia s 0.14 mmol)" were
phenyl et hyl )dB oh & 2118d}a pyleskdand4hakfedneo I€d3NIVRC( 20z, 4 CDOEL&).*S
6 8.18 (m 2H, H, r-
6.48 (s, 1Ht}ﬁyrrr%4_g ]l%“ ‘6352§°(°1(er81|—‘1% °§6“ Ié)d?’pze %‘%“’Zﬁf%%f Jz%kﬁ‘aé\ “§H
pyrrol e- CH3)EtGAd®7atd, wadHer) Thg. 2amersCWecEs)senl atrs) ;a cxlze(mwro_a.;

Prepar ati on %y& MXEU& - Qf cdledlu(ll'lphetrbﬂc_et ¥k - 2- 8RN RusHANO- drfan 25
di et hyl Fé/rro e (9.60 g, 40.0 nmol) and of formc acid (50.0 nlL, 98% was

refl uxed!® ol &ems . wmeerd‘ébéﬁl RY FowHIE8: r odrhl HeiBSer aPHr e AP SEF AE ERi ng
the sides ofcHd@sks o&LPHOYS (saneeaplﬁﬁ;ﬁmfprﬁeatand 10} 1 ecadl. Theok)

material was vashed gWthovater, Ll Jwashi ngy SHRNES) neulal (a fo;0pvs
dl Y

-5,6
(M"+1) .

15 4-(N-methanesulfonyl)-N-tert-butoxycarbonyl-“:ans 1,4-

cyclohexyldiamine.
crans-1.,4-cyclohexyldiamine (530 mg, 2.47 mmel) 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
aqueous layer was extracted with CHCI, f3x). The combined
organic layers were dried over MgSso,, filtered and
concentrated. recrystallization (EtOH/H.O) yielded 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, 4H), 2.898 (s, ‘3H), 3.20-3.50
(brs, 2H), 4.37 (brs, 1H); MS (ES) 283.1 (M+1), 278.1 (M -
1s), 237.1 (M -56).

30 4-(4-ctrans-methanesulfamidocyclohexyl)amino-5,6-dimethyl-2-

phényl—7H-(l-phenylethyl)pyrrolo[2.3d]pyrimidine.

4-(N-sulfonyl)-N-tert-butoxycarbonyl-trans-1,4-

cyclohexyldiamine (206 mg, 0.71 mmol), was dissolved in
dichloromethane (5ml) and diluted with TFA (6 ml). After 16
35 hours, the reaction was concentrated. The crude reaction

mixture, DMSO (2 ml), NaHCOi(lOO mg, 1.1 mmol) and l-chloro-
S,6-dimethyl-2-phenyl-7H-pyrrolo(2,3d]lpyrimidine were



30 di met hyl -7H-7- (1- phenylet hyl ) pyrrol o(2, 3d) pyri m din-4(3H) - onej 1-¢£TNBR
(200 MHz, CDC1l)) 6 1.96 b J =7.4 hz, 3H , 2 .00@@s, 3H, 2.38 (s, 3H,
6.21 (q, won2batketiz, 1H), 7.11-7.35 (m 5H), 7.81 (s, 1Hpciesiinsiss, 1H) ;
M5 (ES) : 268.2 W1). 35 101 _ e 1. 110@CT 2006 WD 02/ 057267 PCT/ USQ / 45280
102 Preparation 10: dl1-5, 6-di net hyl - 2- phenyl - 7H 7- (1- phenyl et hyl ) pyrr:i
[2, 3d] pyrimdin-4 (3H -one (1 .0 g, 2.91 mmvol) was suspended ~..

pol yphosphoric acid (30.0 nL). The m xture was heated at 00-C 5 for 4 hr.
The hot suspensbbnedasn pourlaskorng é@a\mtietp 130 1¢ ed Adwgar ddslhypote, zhe

di sperse sus L d (G bysglid K The re uIthg
solid was fnggrEeg%gnglﬂa% ﬁ%g%gdtioo gi e g M%Eg (\69%/() ?3 SLled
5, 6- di met hyl EROPpRenfdXI7H  gaer oF o1 Beldl pPrig@ndicn- Y{¥3H)s onere' [:NWR . 0260

MHz, DMBO- d. hgsd0, 6¥21ctfelS, ardkl) con%e%%*(a%ecﬁ'") 1Ch}o4t§t(o@“af3kp §lQZa
(br. 2H 11.49 ( 82 (s, 344

(™
fol | owi ng coﬁpSBﬁHé‘tWepiﬁtlﬁl ned : |ln %H%]r rﬁglgé’lﬂ))rré(r’rﬁéraeéjs 2 tehd’fc 0‘?5 s tar
Preparation 301145 (5%nptiby8) 2- paenyESTH pyrr.el aM2, B8d] pyri m di n- 4( 3H) - one.
MS (ES) : 226.0 (M +1)
5, 6-di net hyl%%a_ég ygidyl)-7H pyrrol o[ 2, 3d) pyri m din-4(3H) - 20 one. M (ES)
» 241.1 (M + %dlmethyl 2-(2-furyl)-7H pyrrol of 2,

- 3dl pyri m di na4éSH)e Ddre.of K -NMRAF206 , MHZ,: mYB ld@)pﬁea 137@SDV§E%10[3 iﬁ](s
3H , 6.39 (dd, J =1.8, 3.6 Hz, 1H), 6.65 (dd, J ¥ 1H),

25 7.85 (d, p}armadenes 6(0450 1Hg)y, 11.8%5 (somal), andao (s ar_’lH)hydivayES)

-230.1 (g@cfghexylamlne (2.23 g, 19.4 mmol) in methyl sulfoxide (10.0

mL) was heated at 130°C for 5 hr. After cooling down to room

temperature, water (10.0 mL) was added and the resulted

agueous solution was extracted with EtOAc (3 x10.0 mL). The

15 combined EtOAc solution was dried (MgSO,) and filtered, the

filtrate was concentrated 1in 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(2,3dlpyrimidine. mp 187-195%°C; ‘H NMR (200 MHz, CDCl,)

20 5_1.25-1.5% (m, BH), 2.08 (s, 3H), 2.29 (s, 3H), 3.68-3.79
(m, 1H), 4.32-4.38 (m, 1H), 4.88 (d, J = 8 Hi, 1H), 7.26-7.49
(m, 3H), 8.40-8.44 (dd, J = 2.2, 8 Hz, 2H), 10.60 (s, 1H); MS
(ES): 337.2 (M+1).

25 The following compounds were obtained in a similar manner to
that of Example 1:

4-(4-trans-hydroxycyclohexyl)amino-6-methyl-2-phenyl-7H-
pyrrolo(2,3d)pyrimidine.'H NMR (200 MHz, CDCly) & 11.37 (s,
30 1H, pyrrole-NH), 8.45 (m, 2H, Ar-H), 7.55 (m, 3H, Ar-H), 6.17
(s, 1H, pyrrole-H), 4.90 (br 4, 1H, NH),.4.18 (m, 1H, CH-0),
3.69 (m, 1H, CH-N), 2.40-2.20 (m, 2H), 2.159-1.98 (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-

pyrrolol(2,3dlpyrimidine.'H NMR (200 MHz, CDClj) & 11.37 (s,
1H, pyrrole-NH), 8.40 (m, 2H, Ar-H), 7.45 (m, 3H, Ar-H), 5.96



5,6-dinmethyl-2- (3-furyl) -7H pyrrolo[2,3d]pyrimdig-4 (3H) -one.
1H)1 atwgss

(200 MHz, DIVISOd6) 6 2 (s, 3H , 2.19 (s, 3H , 66 30 (s,
(s, 1H éﬁd,_%‘i : 11.3 (s, 1H) , 11.4 (s, 1H) ; MBCTESY1/3528B0. 1
(M +1) 5, nmet hyl - 2 cycl opentyl - 7Hhpyrrol o 2, 3d) pyri m di n-4(3H)-- one.

"H.NMR (200 MHz, DMBO-d6) 6 1.57-1.91 (m 8 H), 2.12 (s, 35 3H), 2.16 (s,
3H) 2.99 (m 1H), 11.24 (s, 1H), 11.38 (s, 1H) : NS (ES) : 232.2. (M +1)
110 CT 2006 WD 02/057267 PCT/USO /45280 103

,6 di met hyle- 24452- We) ~HAH p;yrsrool(oirz G3d)Ipy,r iNED: m—41&)nen "HE NNER (2200
MHz, DMBO- b) b 2.

...ﬂ V4 14 d =.3..0 5~2}t
1H), 7.70 @d69 kmg, zlg'IHz ‘%4)”’ 20?3(3 2§ ™0 4 - %4)98 11950 ‘T OTH . M
(ES) : 24621 90M¢d,) |, CH3) 1. 68-1.20 (m, 4H); MS (ES): 323.2 (M~1).
5, 6-di nmet hyl - 2- (3-t hi enyl) 7H pyrrol o[ 2,3d)pyrimdin-4(3H) - one . '"H NWR
(200 MHz, DMBO-d6) S 2.17 (s, 3H) , 2.21 (s, 3H . 7.66 (m 1H , 7.75 (m
1H) , 8.#34(-m4-IdHhans -detbmyclla»hexwll)aﬂagw (3 phepyl- N‘B-;(}BS)C‘O pue3d)

M +1) 10 5, 6-di.ngt hyl 4-f | 1 ). 7 10(2, 4 (3
e i BRI, MGG Sy e T g SRl OMET SV 8 €00 o [
2H) , 8.1226m R2k)-H),117442(s(mlH)3H, MBICES) 25822 (CM +1){ 453566 P@I:rre

thyl - 2- (3-£] hepyl )7 253 -ong; 200
I\/H)Z/ DI\/(ISOE’ “;’rléip er% )é %’%p%ro;ﬁ( ‘i] @y"ﬂ' m %‘v'}oﬂgg rb% (nH an\]@ I(—l)

7.85-7.95 CH-OdH), 31q256m(§H 1FH-N) 11283)0(% l?iH}m )(Eg)) 22155?61 fR/I+1)
20 5, 6- g meihy! -2-42-1 | 491 opheqwh ) - M- PYLeke6233dpwni NMdim-N.0) C, H,

N.

4-(4-trans-hydroxycyclohexyl)amino-5,6-dimethyl-2-(3-
pyridyl) - 7H-pyrrolol(2,3dlpyrimidine. ‘H NMR (200 MHz, CDC1,)

15 5 1.21-1.54 (m, BH); 2.28 (s, 3H); 2.33 (s, 3H); 3.70 (m,
1H), 4.31(m, 1H), 4.89 (d, 1H), 7.40 (m, 1K), B8.61 (m, 2H),
9.64 (m, 1H):; MS (ES): 338.2 (M +1).

4-{4-crans-hydroxycyclohexyl)amino-5,6-dimethyl-2-(2-furyl) -
20 7H-pyrrolo(2,3d)pyrimidine. ‘H NMR (200 MHz, CDCl,) & 1.26-
1.64(m, BH), 2.22 (s, 3H), 2.30 (s, 3H), 3.72(m, 1H), 4.23

(m, 1H), 4.85 (4, 1H), 6.52(m, 1H), 7.12 (m, 1H), 7.53 (m,
1H), 9.28 (s, 1H); MS (ES): 327.2 (M+1l).

25 4-(4-crans-hydroxycyclohexyl)amino-5,6-dimethyl-2-(3-furyl)-
7H-pyrrolo(2,3d)pyrimidine. ‘H NMR (200 MHz, CDCl,) & 1.25-

1.63 (m, 8 H), 2.11 (s, 3H), 2.27 (s, 3H), 3.71(m, 1H), 4.20
{m, 1K), 4.84 (d, 1H), 7.03 {(m, 1H), 7.45(m, 1H), 8.13(m,
1H), 10.38 (m, 1H); MS (ES): 327.2 (M+1).

30
4-(4-trans-hydroxycyclohexyl)amino-5,6-dimethyl-2-

¢yclopentyl-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).



4 (3H) -one. 'H NMR (20Q0_M+z. DVMBO-d,,) S 2.18 (s, , 2.22 (s, 13%PTZMB
7.27-7.37 (m 2H), 7.53 1H, 7.68 (m 1H , 11. (s, 18) , 11.7

1H) ; MSaoRR)es726458. 1 (M +1) 25 PCT/US01/45280

5, 6-di et hyl - 2-i sopropyl - 7H pyrrol o[ 2313d] pyri m di n-4(3H)-one. 'H NWR -(200
MHz, DMSO-d.) 5 1.1-7 . (d, J=6. 6 Hz, 6H , 2.11 (s, 3H), 2.15 (s, 3H),
281 (m 1H, 11.20 (s, 1H), 11.39 (s, 1H ;. M5 (ES) : 206. 1 (M+1 ) 30
5, 6 -dimethyl-7Hpyrrolo [2 , 3d) pyrimdin-4 (3H -one. "H NWR (200
vVHzZ, DMSO-d.) 6 2.13 (s, 3H) , 2.17 (s, 3H , 7.65 (s, 1H); WM (ES) :
164. 0 (M +1% -33 -Rrepay-afy @ibxd/ky A cHeliil) @mitb-3, 6-dimethyl-2- i2-2=:e

5, 6-di net hyl - 2- phenyl - 7H pyrrol o[ 2,3d] (r) 9 1 1 0 CT 2006 V\DOZ/057267
PCT/ USC]/45284&p}¢02D1q)§/2r|3|ﬁ1mm'~ml(d3H)'4 -@Manel. GJgNMm 229Protyz i nCPOSp
‘oxychi ori de (25 Q as I fI X for : he- ncentrat ed in. vacuo
to dryness. V\gtaer‘ ydé Li g Fasi 3{}(5 ? |9ndﬁce % r'ystal 15 28t onland

t he resul tiag1sol(ird \N&Q 5 4f. |8I4t dlded 13nd coloseatred 180 ,giv.e40.@0 gH)83:7). o

4- chi . 5, t hyl 7 | dine. "H NVR (200 M
an © Driso ) ST BpT S THE e O PR DU L B
8.30-8.35 (m 2H) , 12.20 (s, 1H); M5 (ES): 258.1 (M+1). The following

conpounds \A@rei]pbkaué}?y tharo%Wfb 11 JRORON )as i 48 -tshad - @imlé’neﬂa* ati.gn, 11:
4- chl or o- 5- et 2- phenyl - 7H pyr ol o[ 2, 3d) pyri m di ne. (ES) T 244.0
(M +1) 15 4£bb|e@ryd-)6~7tmmydrcﬂqammd]m=i=:pwdm&)( Z}deWrGMlem MSDC L BS)

244.0 (M+1) .
1.21-1.60 (m, 8H), 1.98 (s, 3H), 2.23 (s, 3H), 3.66 {(m,
10 1R), 4.22 (m, 1H), 7.27 (m, 1H), 7.86 (m, 1H), B8.09 (m, 1H),
11.23 (s, 1H); MS (ES): 343.2 (M+1).

4-(4-trans-hydroxycyclohexyl)amino-S,6-dimethyl—2—(4-
fluorophenyl) -7H-pyrrolo(2,3d]pyrimidine. ‘H NMR (200 MHz,

15 CDCl,) & 1.26- 1.66 (m, BH), 1.94 (s, 3H), 2.28 (s, 3H), 3.73
(m, 1H), 4.33 (m, 1H), 4.92 (d, 1H), 7.13 {(m, 24), 8.41 (m,
2H), 11.14 (s, 1H); MS (ES): 355.2 (M «1).

4-(4-trans-hydroxycyclohexyl)amino-5,6-dimethyl-2-(3-

20 fluorophenyl) -7H-pyrrolo(2,3d]pyrimidine. ‘H NMR (200 MHz,
CDCl,) & 1.26-1.71 (m, B8H), 2.06 (s, 3H), 2.30 (s, 3H), 3.72
(m, 1H), 4.30 (m, 1H), 4.90 (4, 1H), 7.09 (m, 1H), 7.39 (m,
1H), 8.0S {(m, 1H), 8.20 {(m, 1H), 10.04 (s. 1lH); MS (ES):
355.2 (M'+1).

4-(4-trans-hydroxycyclohexyl)amino-5,6-dimethyl-2-(2-
fluorophenyl) - 7H-pyrrolo(2,3d}pyrimidine. ‘H NMR (200 MHz,
CDCl,) & 1.30-1.64 (m, 8H), 2.17 (s, 3H), 2.31 (s, 3H), 3.73
(m, 1H), 4.24 (m, 1H), 4.82 (d, 1H), 7.28 (m, 2H), B.18 (m,
50 1H), 9.02 (m, 1H), 12.20 (s, 1H); MS (ES): 355.3 (M +1).
4—(4-frans-hydroxycyclohexyl)amino-S,G-dimethyl—z-iscpropYI-
7H-pyrrolo(2,3dlpyrimidine ‘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),
35 4.78 (d, 1H); MS (ES): 303.2.



4-chl or o- 2- phenyl - 7H-pyrrol o[ 2, 3d) pyrimdine. 'H NVR (200 MHz, WT@%
8.35 (2 2H) , 7.63 (br iH , 7.45 (m 3H) , 6.1. 20 (br s,

(ES) : O%&éMg’l . 4-Chl or o-5, 6-di net hyI-2-(3-pyr|dy1)pzlﬁ7l§§(,l,np23;@(2 3d)
pyrlmdl ne (28) : 259.0 (M +1).

4-chl oro-5, 6-di nethyl -2-(2-furyl)-7Hpyrrol o(2,3d)pyrimdine. 'H NWR (200
MHz, DMSO-d6) 6 2.35 (s, 3H) , 2.35 (s,.3H) , 6 .68 (dd, J = 1.8, 3.6 Hz,
1H), 7.34 (dd, J:1.8Hz,36Hz,1H), 7.89 (dd, J = 1.8, 36Hz,1H);

ES): 248, , -
4- CI(‘1| ozo 5, 6% t(hzll %g(nfff}& )O-X?HZ%C rck)’l T%lé )mpynr?m ik T a s "NVR 1200
MHz, DMSO- d6§s§o~2@§511($y- *018[.'3.13&1313 Biflidide . ﬁi?mﬁﬁ (240 Mz /8cE8: 1 H),
8.18 (s, 1H) 1202 (s. 1) MB (ES) 248.1 (M +1) .
4-chl oro- 5, 64 di n¥t hy|42- ty) offent W -7AH1pyerd oo .2 ,431)]. Zpyor:i msi negi) | H NMR
200 MHz, 6 0 Gl 05726
(PCT/USOIMSD'Vg%}dal%) 31— 5631 (n&L 91@{3)|(_b 4 %‘5) Lm(JiJH) GL J¢ (Végzo%é ,; -
(s, (ES) 5 260 _BJ_H)(M&.BO (m, 28) . 10. OB (s, 111) MS ( ES) 357 z

4-chl oro-5, 6-di rrethyl 2-(2-thi enyl) 7THpy:rolo(2,3d) 5 pyrlmdl ne. 'H NMVR

(200 MHz, DIVBOd 229(s 3 7.14 (dd, J = 3.1 Hz, 4.0
Hz, 1H), 7.3%3 ‘? JtTans CYCl?Jf@%Y(ld wjm % &gmefﬁy -215hegVis,
1H ;. M5 (ES)y -p\?zﬁﬁolc;-&z % v%pmldlne MS (ES); 353.2 (M «1

4- chl or 0- 5, 6-di‘net hyl (3-thienyl)-7H pyrrolo(2, 3d§ pyrlmdlne "H NMR

(200 MHz, DIVBOd6)5232(s 3H) , 2.32° (s, 3H), 7.62 (dd, J = 3.0, 5.2

|2_|264 (1)H% 1(-erl 1@9 cﬁﬁ oro% (ﬁy:riet CHO%;%}() u%‘roop eny%%ﬁlﬁ)ly 0%%},’ é’j)

pyrinidine. 7l NMR42O02 M) pﬁ\ﬁﬁ}dhx)eSr?S%EiSz B .2 mM331(s,

,:’11”3 7

-{(2-acetylaminoethyl)amino-5,6-dimethyl-2-phenyl-7H-
pyrrolo(2,3d)pyrimidine.

15 mp 196-199°C; ‘H NMR (200 MHz, CDCl,) & 1.72 (s, 3H), 1.97 (s,
3H), 2.21 (s, 3H), 3.59 (m, 2H), 3.96 (m, 2H), 5.63 (br, 1H).
7.44-7.47 (m, 3H), 6.36-8.43 (dd, J = 1 Hz, 7 Hz, 2H), 10.76
(s, 1H); MS (ES): 324.5 (M+1).

20 dl-4-(2-trans-hydroxycyclopentyl)amino-5,6-dimethyl-2-phenyl-
7H-pyrrolo (2, 3d)pyrimidine.-

“H NMR (200 MHz, CDCl,) &_1.62 (m, 2H), 1.79 (br, 4H), 1.92

(s, 3H), 2.29 (s, 3H), 4.11 (m, 1H), 4.23 (m, 1H), S5.28 (d,
25 1H), 7.41-7.49 (m, 3H), 8.22 (m, 2H), 10.51 (s, 1H); MS (ES):

323.2 (M+1) . |

* For preparation of 2-trans-hydroxycyclopentylamine, see PCT

9417090.

30 dl~4-(3—trans—hydroxycyclopentyl)amino-S,6-dimethyl—2-phenyl-
7H-pyrrolo(2,3d)pyrimidine.-
"H NMR (200 MHz, CDCl,) &6_1.58-1.90 (br, 6 H,), 2.05 (s, 3H),
2.29 (s, 3H), 4.48-4.57 (m, 1H), 4.91-5.01 (m, 2H), 7.35-7.46

(m, 3H), 8.42-8.47 (m, 2H), 10.121 (s, 1H); MS (ES): 323.2
35 (M +1) . '



3H, 7.30 (m 2H) , 8.34 (m 2Hy , 12.11 (s, 1H); M5 (ES) 276.1. ({\ HLJ 2806
20 4-chloro-5,6-dineth 2- (3-fluorophenyl)-7H pyr o[2,3d) pyrimdine..
"H NMR (200 N'HZ6 DVMSO-d™ 6 2.31 (s, 3H , 2.33 (s, 3H) pctnR9{/m28dH |,
7.52 (mV9B %6 (m 1H), 8.14(m ) 11.57 (s, 1H) ; N5 (ES) : 276.1
(M +1) .25. 4-chloro-5, 6-dinethyl-2-(2-fl uorophenyl)-7H pyrrol o[ 2, 3d)
pyrimdine. '"H NWVR (200 MHz, DVsO-d6) 5 2.34 (s, 314) , 2.34 (s, 3H, 7.33
(m 2H), 7.44 (m 1H), 7.99 (m 1H), 12.23 (s, 1H ; M5 (ES) : 276.1

(M +1) 30 4-chloro-5, 6-di net hyl.- 2-i sopropyl - 7H dlpyriLpidine. 'H
NVR (200 NHEOTDMISRAHESE OF 2 d,crfnzs'%‘?’g)éﬁz"?'c%%,ég%‘g%g?gfl’gsk&g% 7728 (s,
3H , 3.08,(9,5445 6.6 Hz, 1H) , 11.95 (s, 1H) M (ES) : 224.0 (M+1) . 35
4- chl oro-5§6-(7i| met hyl - 7H-pyrrol o[ 2, 3d] pyrimidine. 'H NVR (200 MHz,
.DMsO-d6) 5 2.31 (s, 3H), 2.32 (s, 3H), 8.40 (s, 1H; WM (ES) : 182.0
(M+1) 1 %,04C (3 -20Q6 hy AR HR/Qen2ie RGN USHIA45280- dDBetnyl - 2 -phenyl -

dl -4-chl oro-5, 6-di net hyl - 2- phenyl - 7H7- (1- phenvlet?v.)zv:::._ [2, 3d)
pyrim dsne7HPpgparabil@n382py5imadansgol uti on of d1-1, 2-di am nopropane (1.46
g, 2C.0 mmol) and_sodium c nat 2,230,422 [ ) oxane4(,100. 0
nL) and mt%r”%’ﬁoé?ﬁon&z\ﬂa%dgd%dﬁ'?zt &ret. %Egdm%'atg?%. ES ngZ. 0

mol ) at rpopvt egpesHt ure. sThe desimt dm & e Sn@® @i fidd FoP>12-KP.
D oxane Wazgr eﬂ?xed'ﬂ Do vacue. (Theyd0 oy &G 1 1A emvasH)i | her ed aff, amd ;the
* TO

filtrate tentrated in vacuo to dryness. The residue was triturated
‘Wi th Et CAcM&ndEShen 3Rp|-Rerl¥d+1)The filtrate was concentrated
10 - For preparation of 3-cis-hydroxycyclopentylamine, see EP-A-
322242.

4-(3,4-trans-dihydroxycyclopentyl)amino-5, 6-dimethyl-2-phenyl
-7H-pyrrolo[2,3d]pyrimidine.” ‘H NMR (200 MHz, CDCl.) 5_1.92-
1S 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), 4.98 (m,. 2H), 7.38-7.47 (m,
3H), 8.38-8.42 (m, 2H), 9.53 (s, 1H); MS (ES): 339.2 (M"+1) .

- For preparation of 3,4-trans-dihydroxycyclcpentylamine, see

PCT 9417090.

4-(3-amino-3-oxopropyl)amino-5,6-dimethyl-2-phenyl-7H-

pyrrolol(2,3d)pyrimidine.

‘H NMR (200 MHz, CDCl,) &_2.02 (s, 3H), 2.29 (s, 3H), 2.71 (tc,

2H), 4.18 (m, 2H), 5.75-5.95 (m, 3H), 7.38-7.48 (m, 3H),
25 8.37-8.41 (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-pyrrolo(2,3d]pyrimidine. 'H NMR (200 MHz, CD,OD)
5 0.1 (g, 2H), 0.40 (g, 2H), 1.79-1.95 (br, 1H), 2.36 (s,
30 3H), 2.40 (s, 3H), 2.72 (v, 2H), 2.99 (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—S,6-dimethyl—2—phenyl-7H-
pyrrolo(2,3d)pyrimidine °‘H NMR (200 MHz, CD,OD) & 2.31 (s,

35 3H), 2.38 (s, 3H), 4.26 (s, 2H), 7.36 (m, 3H), 8.33 (m, 2H);
MS (ES): 396.1 (M'+1).



in vacuo to dryness to give a mxture of dl-I-amno-2-(1, 1- 11 0CT 2006
di net hyl et hoxy) car bonyl 1 no- propane and dl - 2-am r.| (1,1 15

di et hyl bonyl arm no- propane whi ch were not “separ glghgy Otm\ﬂ@rmal
chr omat o§&§g§/§¥/ 7?@{ hod. The m xture wag,used for the reaction S|n Exanpl e 8.

Preparation 13: 20 To solution of Fnobc-a-Ala-OH (1.0 g, 3.212 mol ) and
oxalyl <chloride (0.428 g, 0.29 nL, 3.373 mmvpl) in dichloronethane (20.0
m.) was added a few drops of N,Ndinethylformanmide at 0 'C. The mxture
was stirred rature_for 1 hr. followed by addition of

t t
cycl opr opyl n@i h{,ﬁg{ﬁ‘ﬁg 3B 0 52 - GXIQTBYL AMI e 5 6 1FIRS T hytit 3k A diine
(0.65 g, 0. %p;@léfé%a]grgo%dléfeterglw Y2 ddNGY XLULE, Wass treated with

1 M hydrochloride he aqueous m xture was. extracted ~wi'th
di chl or onet e (3 %(7 3650 ). FAhR2 ofFant® sot L3 o madH) cohceft rfat ed=in
vacuo to drymess. (Elire resi due ywas7tgeat@d 30w th go sehutign of. 20: .

pi peridin t %rLHN 2{2 nggwlegfégﬁndgg 20 0 nL) for 0.5 hr. After” rem)vé " of

t he sol ve 5 treated with 1 M hydr ochl ori de
(20.0.nL) and’ ethyl acetate (20.0 nlL). The m xture was separated and t he

aqueous | ayef. was basi d"&@dlwlh ! é*%lsoﬁg;#rg'pyx%og( ﬁ(jed%g? H 352 \;Bge ‘vh(_a

preC|p|tate was renove trati o agueous

subj ect ed tdﬂ-@yza)cdrmhzged:]cﬁyﬂﬁmeiiﬁed ‘i ONMR 1( Y6 Q{05 I?C{/ Y 981
/4528(" (1 CT 2006 107 with 20: d{g{l‘ldl ne to give 0.262 g (5-7 T= K-
cycl opropy! &t hy? -2 ai%ni3te -ar fH N (2007 M (4.2, 2H0D304 . 02 60g 2226m

2H) , 0.70 GM782HK, 4196 1M1 2Has G AGH)L, @Ho. 2 22 h, mS- 09¢( ¢
2H) LW (E9elg3 (V-1 S 2- (G, 29 md- 02[ ¢

4-(2-hydroxyethyl)amino—S,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), 5.59 (t, iIH), 7.39-
7.48 {m, 3H), 8.37 {(m, 2H), 10.72 (s, 1H); MS (ES): 283.1
(M"+1) .

4?(3-hydroxypropyl)amino-S,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 (v, 1H), 7.39-7.48 (m, 3H), 8.36 (m, 2H), 1b.27 (s, 1H);
MS (ES): 287.2 (M +1).

25 4-(4-hydroxybutyl)amino-s,6-dimethyl—2-phenyl-?H-pyrrolo

(2,3d]pyrimidine. "H NMR (200 MHz, CDCl,) & 1.71-1.82 (m, 4H) ,
1.99 (s, 3H), 2.31 (s, 3H), 3.68-3.80 (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~crans—acetylaminocyclohexyl)aminojs,6-dimethyl-2-phenyl-

7H-pyrrolo(2,3d)pyrimidine.

4—(4~crans-methylsulfonylaminocyclohexyl)amino-S,6-dimethyl-

35 2-phenyl-7H-pyrrolo[2, 3dlpyrimidine.



Preparation 14: N-tert-but oxycarbonyl-trans- 1,4-cycl ohexyl diam nett 0CT 2000
trans-1, 4-cycl onexyl di a e (6.08 g, 53.2 mol) wa ssolved in

di chl or oRed aps,£A00nL) . A solution C. d:-t 10 butyl di car barat®142882 g,
10.65 mmol in 40 nmL dichl oronet hane)iismas added via cannula. After 20
hours, the reaction was partitioned. between CHCl, and water. The |ayers
were separated and the aqueous | ayer was extracted with CHCL, (3x). The
conbi ned organic |layers were dried over MgSO' 15 filtered and concentrated

toyield 1.20 g of ite salj 3% o HNYR (200Mz, ORCL, ) 125 - - -
10071 3 (méa :g'i?gx\i\?lg‘}%%%)hl,%). HBO75 (£ % ',‘(bé’gez‘ (B IH; 573740
(brs, 1F2 : ﬁ‘hﬁ%\gylé&ﬂ%l)%oﬁ@tﬁ?ﬁ}py%éiaihwl) . 20

etyl¥y-

4- (N-ac t'ert-but'oxycarbonyl -trans-1, 4-cycl ohexyl di am ne.
N-tert-butoxycarbonyl -trans-1, 4-cycl ohexyl di am ne (530 ng, 2.47 mmol) was

di ssol ved in gdi chlor ompidanes2bHexy 1 Yaeinc- 5 aaHyidid cey I 250y 2- B9 1ol )
was added cfropvm' se. After 16 25 hours, the reaction was diluted with water
and CHC18. chenyletyleyd) Merectepar A€bBYaABiIEABCaqueous | ayer was extract ed

with CHO: (3x). The conbined organic |ayers were dried over MSO

whi L6 oryotia 5 ¢ BUR 5 L PRI GIAT 28 - Bitf - CHRE P91 17 (PR PV S0y 4
1.43 , 9 . 96- ; elH), 3.70 (brs, 1H), 4.40
(31, gyl S5 A L8 o 183 Pod03 pBES el (brs, 1H)

(brs, 1H), 257.2 (M +1) , 242.1 (M - 15) ,
201.1 (M - 56). 35

4- (4-tr ggs- ap@%amectqw%e 1) aRiis 55 66 diamidihy2-phesenyl - 7TH-7- (1-
TH(1-p enyql ethyl) pyrrolo(Z, 3d)pyrimdine.
4- (N- acet ylphdwyt et hplit pxyrat bbayBdi paRsmidinel. 1 1 OCT 20Db

Example 2:
To a stirred suspension of triphenylphosphine (0.047 g, 0.179

15 mmol) and benzoic acid (0.022 g, 0.179 mmol) in THF (1.0 mL)
cooled to 0°C was added 4- (4-trans-hydroxycyclohexyl)amino-

5,6-dimethyl-2-phenyl—7H—pyrrolo[2,3d]pyrimidine (0.05 g,
0.149 mmol) at 0°C. Diethyl azodicarboxylate (0.028 ml, 0.179
mmol) was then added dropwise over 10 minutes. The reaction
90 was then allowed to warm to room temperature. After reaction
was complete by TLC the reaction mixture was quenched with
aqueoué 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 5.0 mg (7.6%) of 4-(4-

30 cis—benzoyloxycyclohexyl)amino-s,6-dimeth?l-2-phenylf7H—
pyrrolo(2,3dlpyrimidine. 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. MS (ES): 315.2

(M"+1) .
35



was di ssolved in dichl nmet hane (5 nL) and dilute ith TFA (6
hours, thgo 9@9}2 n was concentrated. The crude soli DV 1007 l4 X280 NaHCO,
(200 YT and 4- chl or o- 5. 6- disget hyl 5

phenyl TH pyrrol o[ 2,3d)pyr4-mdine (35 ng, 0.14 nmol) were conbined in a.
flrask and heated to 130 C. After 4.5 hours, the reaction was cooled to
roomtenperature and diluted with EtQOAc and water. The |ayers were
separated and the_aqueous |ayer was extracted with EtOAc (3x) . The
conbi ned cr gBRR=RHE| a;iers were dried over MgSO' filtered and concentr at ed.

Chromt og7 aphy, (o1 1463, PGP OFy (bl 8L £:120: dy CHEhci B8 Gy 29362, 3 -9

WD 02/ 057267 PCT/ USO /35280 108 cycl ohexyldiam ne (190 ng, 0.74
é“ AT O 2006

of a tan sol 378.2

4- (N- et hanea%&eﬂyh)zmbheﬁyibmyo;xymob@nm3anajnsm;a neyckobenyl doanina.
:raps-1, 4-cycl ohexyl di am ne (530 ng 2.47 mol ) was di ssol ved, |n
di chl or onet hamelqzenme)trmpdl | (& ¥ Wt hWRSr AERRE (P3FIRPS X 02MmdPF:uT

Met hanesulsf ogyl-ghligli. de A808: ny, n2, GQhWehth%rZQn*mefb dwOpWesE - aAFfeer
16 hours, the reactlo[}ewas dllut? étx ter 28 d The Ia ers were
separat ed ant{iffe® A aAYRr ‘had extrd (ﬁma(ré’xc) he™ “es
conbi ned .oggaeds I%m&res:a/mrmdircedcenerawcsomf Matceroectcandirymmsent Tateed.
recrystallization (EtOH H, O vyielded 206 of 25 white crystal s _(29% . .
_H NVR (200MVFesidee1wss §ub)epredspo (fplv 'H%)Chr‘imasoﬁapmq) hexapg: 2ty i m

4H) , 2.98 (gcedhte=43130-3:%0 ghre, 2B)e, 4m3d7 (hwax)lH) of MS4(ES) 293.1
(M+1) , 278.1 (M- 15) , 237.1 (M-56) 30

4- (4-trand- neyhlmesut ¢ wei Hobyot vhédam 3 agino- 65 &1 tiefei Hyl~2-phenyl - 7H-
phenyl - 7H_(lp ggg O?Eh%k%%§£!¥1 2 3d%EbeEBQ'3%7.z (M +1) .

The following compounds were obtained in a similar manner as
that of Example 3:
15
4-(3-N,N-dimethyl-3-oxopropyl)amino-5, 6-dimethyl-2-phenyl-7H-
pyrrolo(2,3dlpyrimidine. ‘H NMR (200 MHz, CDCl;) & 2.01 (s,
3H), 2.31 (s, 3H), 2.73 (t, 2H), 2.97 (s, €6H), 4.08 (m, 2H),
6.09 (t, 1H), 7.41-7.48 (m, 3H), B8.43 (m, 2H), 10.46 (s, 1H):
20 MS (ES): 338.2 (M+1).

4-(2-formylaminoethyl)amino-5,6-dimethyl-2-phenyl-7H-
pyrrolo(2,3d)pyrimidine. ‘H NMR (200 MHz, CDCl;) & 2.26 (s,
3H), 2.37 (s, 3H), 3.59-3.78 {(m, 2H), 3.88-4.01 {m, 2H),

25 5.48-5.60 (m, 1H), 7.38-7.57 (m, 3H), B8.09 (s, 1H), 8.30-8.45
(m, 2H), 8.82 (s, 1H); MS (ES): 310.1 (M +1).

4-(3-acetylaminopropyl)amino-s,6¥dimethyl-2-pheny1-7H-
pyrrolo(2,3d)pyrimidine. MS (ES): 338.2 (M+1).



4-(N-sul fonyl)-N-tert-butoxycarbonyl -trans-1, 4- cyclohexyl di ani ne (-20@®Cig006
0.71 mmol ), was dissol v%i n dichl oronmet hane (Sn) d diluted with TFA (6
m). AftQ%%é%O%wours, e reaction was concentrated. Thecyusiassaction
m xture, (2 m), NaHCO, (100 ng,;31.1 mmol) and 1-chl oro-

5, 6-di net hyl-- 2- phenyl - 7H pyrrol o[ 2, 3d] pyri m di ne were 110CT 1006 WO
02/ 057267 PCT/ US01/45280 109 conbined in a flask and heated to 130 C
After 5 hours, t reaction was cooled to roomtenperature, and d_=-"-zed
wt EtOAc &g)e%rﬁ Thql,corrbi ned organic |layers were dried over MSO
filtered an &gnt rat ed. Chromat ography (silica 5 preparatory plate, 20:1

?ﬁfligEESH)4¥N§?¥§§él§%i¥ﬂéﬁy?5I@iapr@@@idaﬁ5&@yg?kdﬁimeyﬁyﬁES)pbe4$492
: anmpl e 1: solution o _ '
4- chl or o- 5, BHdpyetivilo [2-, B pp=iaddayner ol 6] @, Bd) mg10 Py.List dimecl0) 50 Wi s
1.94 mol) and 4:-cans- hydroxy. cyclohexyl am ne $2.%3 , 19.4 mpl ), in
net hyl sul fSiFESI(’fg. 6" rrf:f‘méé‘o\ﬁééfﬁal taiégf’fj oP %I%V‘?‘Af‘f’gr ‘co6li mg Hown
to room 5t emperattmhe, watelt{#8. Osolytiwas addad andsthereésul te&d agquesus

| uti j 1 P 15 i Et
0]t on veReRRbEAT R WA B R (3410n00 LhealhE o Gort ned B Qe

sol ution was . and filtered, e rate was concentrated in
vacuo to drgressngt hedeeRi die® wASCRhr GRMRESTEMTEd onthel i cwiyebreo giase

0.49 g (750Z09Eeﬁtrated in vacuo to dryness. The residue was subiec:ed
(4-trans-hydroxycycl ohexyl ) am no- 5, 6- di net hyl - 2- phenyl - 7H
pyrrol o[ 2, 3dppyprapdracivep t2in199€yerH KNMRon200gkkizhy CDCESPAZ0 ekazte 1. 59

ape (00 2eghEy 3k 2580 6 gtk a8 B SatE ag e Tl N
2H), 10.60 ¢xOPMYPYNS aqESp-5.337C pmekhyl)-2-phenyl-7H-pyrrolo(2, 34d]
pyrimidine. ‘H NMR (200 MHz, CD,OD) & 2.32 (s, 3H), 2.38 (s,
3H), 2.81 (t, 2H), 4.01 (t, 2H), 7.55 (m, 3H), 8.24 (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]lpyrimidine. MS (ES): 296.1 (M+1l), 279.1 (M-NH,).

Example 5:
4-(3-hydroxy-3-oxopropyl)amino-5,6-dimethyl-2-phenyl-7H-
pyrrolo(2,3d]pyrimidine (50.0 mg, 0.161 mmol) was dissolved
25 in a mixture of N,N-dimethylformamide (0.50 mlL), dioxane
(0.50 mL) and water(0.25 mL). To this solution was added
methylamine (0.02 mL, 40% wt in water, 0.242 mmol),
triethylamine (0.085 mL) and N,N,N'N'-tetramethyl uronium
tetrafluoroborate (61.2 mg, 0.203 mmol). After stirring at
30 room temperature for 10 min, the solution 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-
pyrrole(2,3d)pyrimidine. ‘H NMR (200 MHz, CDCl,) & 1.92 (s,
355 3H), 2.30 (s, 3H), 2.65 (t, 2H), 4.08 (t, 2H), 5.90 (t, 1H),
6.12 (m, 1H), 7.45 (m, 3H), 8.41 (m, 2H), 10.68 (s, 1H); MS



25 The foll ow ng conmpounds were obtained in a simlar manner to that) 07 2006
Exanpl e 1: 4-(4-trans-hy xycycl ohexyl ) am no- 6- nmet -2-phenyl -7 H

pyrr ol 0[2“3(1})2;3)({%571 di ne. "ITH NVR (200 MHz, CDC13) 6_11.37 (iGT/uS8/+kkto
pyrrole-NH), 8.45 (m 2H, Ar-H), 7.55,gm 3H, Ar-H), 6.17 (s, 1H,

pyrrol e-H), 4. 90 (br d, 1H, NH), 4.18 (m 1H CH033.69 (m 1H, CHN),
2.40-2.20 (m 2H), 2.19-1. 98 (m 2H), 2.25 (s, 3H, CH3) 1.68-1.20 (m 4H)
; M5 (ES) : 323.2 (M +1)

4- (4-trans-BAroxdsycl oh’éx'y—l )-am no- 5- net hyl - 2- phenyl -

pyrrol of 2, 3d)pyr| m di ne. 1H NVR (200 MHz, CDC13) 6_11.37 (s, 1H,
pyrrole-Nll;) 8.40 (m 2H, Ar-H), 7.45 (m 3H, Ar-H), 5,96 11 OCT 2006
VO 02/ 0726 RCEISOYW4ED RPMPRYNGSs Werls qREaigiad Hn ,a £190 (an mhnder 44TH)
, 4.18 (M dhacCof Darphd {m 1H CHN), 2.38-2.20 (m 2H), 2.18-1.98 (m
2.00 (s,_3H CH3) 1.68-1.20 (m 4H ; M5 (ES) : 323.2 (M+1) 5

4- (4- tra%s hydr oxycycl ohexyl) am no -2-phenyl -7H pyr_clol2. 3dl

pyri m di neq-mpz 2&4pc bop4oraGe ¢ dt By [ ANz, HyD, AN i Ho 85 38 -EL ke hy2H, - -

(0 iy "s<breRgdpntlo A A tihude? oo 08 S ivian o

N),230212(m2|—|) 212 96(m102|—|),164 1.34 (m 4H) ; M5, .
M+1=309. 3; An ans- hydroxycycl ohexyl ) am no-

5, 6- di met hyl™-'% (*35‘“59?%94 mﬁi"p";}r?gj} b??g%ﬂ "By TH dRERY L HENRRS(200 Mitz,

CDC10 m 23 3 3.70 1H) , 4
] (mﬂd5 %}%&%1%[@4 3§dmpy8zH.> 1c21r?é3 (h$sm 5&1‘%_)6 , gf‘ ﬁszm lii)zzl—b o 6£1m(m H)lH);
I\/B (ES) : 338.2 % . . .

' (4-tran$- h‘fdr%&%& PYRERHPPRRGRY ) BRdPReChyA ~hex Y} yRY DR B 3T ol 0

5, DR A B Al P

7 12 (W] 1HF 3 eﬁyl 2 03 (m H) (s, 3H) .37 (s, 3H) 3.26-
15 3. 40 (m, 2H), 3.79-3.96 (m, 2H), 5.53-5.62 (m, 1H),_6.17-6.33
(m, 1H), 7.33-7.57 (m, 3H), 8.31-8.39 (m, 2H), 9.69 (s, 1H) ;

MS (ES): 352.2 (M+1).

4-(2—methylsulfonylaminoethyl)amino—S,6—dimethy1-2-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), 8.20-8.25 (m, 2H), 9.52 (s, 1H); MS (ES): 360.2 (M+1).

25 Example 6:

A mixture of 4-chloro-5,6-dimethyl-2-phenyl-7H-pyrrblo(ﬁ,3d]
pyrimidine (0.70 g, 2.72 mmol) and 1,2-diaminocethane (10.0
mL, 150 mmol) was refluxed under inert atmosphere for 6 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-aminocethyl)amino-5,6-dimethyl-2-phenyl-7H-

pyrrolojz,Bd]pyrimidine. MS (ES); 282.2 (M'+1), 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, 0.249 mmol) and

triechylamine (50.4 mg, 0.498 mmol) in dichloromethane (2.0



1H , 9.28 (s, 1H) ; M5 (ES) : 327.2 (M.1) 25
4- (4-trans- hydroxycycl o yl ) am no- 5, 6- di net hyl - 2- (. uryl)- 7H pi‘/r]rn&ﬂcgm{ﬁz

, 3d] pymabgdéssy ' H NVR (200 MHz, CDC1,) 6 1.25- 1.63 (mpd@rbdor4Rsll (s,
3H, 2.27 (s, 3H), 3.71.(m 1H), 4.2019(m 1H), 4.84 (d, 1H, 7.03 (m 1H),
7.45(m 1H), 8.13(m 1H), 10.38 (m 1H) ; MS (ES) : 327.2 (M+1) . 30
4- (4-trans- hydroxycycl ohexyl ) am no-5, 6-di net hyl -

cycl opentyl - 7Hpyrrol o(2, 3d) pyrimdine. -H NWVR (200 Mz, CDC1,) 6

1 26 2.04 (mMmll6wds 2d@6d (sroBibnyl2.cAlo(ige 3H)s .6 3n 5(6](3}];-1)r 3. 70 {m

2006 301(2)25 gg‘?égqi rS%T/7 O/Ef?;%%rwﬁ h35 QF’E) "h’%ﬁg—e hy%l%;%é;?erl' 1:0 <L

ohexyl ) am novazue 8nddtHBt ByLidue 3§+§WE 2, 3d].ny, . ne H
NVR (200 Mz, 1.28-1.59 (m BH). 2. 19 sr@é 2zgéﬂ4ua§]14)e n%e-;
H, 4 .1 9C(lan§HP9*@p8!4'(dEt@H):) 7;09 gnyell-t)z . aﬁb(mzeaﬁ) af 7 =.5
(mlH),59 25 o1 % -2 -phenv

4- (4-trans- hgdro(gs&gy?o?lgx E?LXO gég’ g,“gl\/g kj?)vqﬁfn(eé-‘}’hi.e?ny‘??"‘} 1o TE-
- 7H pyrr ol o[ y8dpperdrniddl pgrimidiike .( 230 (&2z,: GBEL.D) (M-.1,)21-1.60 (m 8H),
1.98 (s, 3H), 223(5 3H) 3.66 (m 10 iH) , 4.22 (m 1H) , 7.27 ( m, 1H
, 1.86 ( mll—%? (m iH 11.23 (s, 1H) ; M5 (ES) : 343.2 (M +1)
4- (4-trans- hy oggkyevmxwpawm@swwmcwemvnee (4- af Euotapheman)rer as
7H- pyrrol 0(25135111 p&flﬂ’kghﬂ@e H NVR (200 MHz, 15 CDC13) 6 1.26- 1.66 (m

191 2.28 (s, 3H), 3.73 (m 1H) , 4 .33 (m 1H , 4 .92 (d,

| : 9(m2|—|),841(m 2H , 11.14 (s, 1H ; M5 (ES) : 355.2
,(l\/_l +1)  4- (% t (2R hyde okydyaleahexiy L aminind, §; @A h¢1(3 - phenyl - 75-
) pyrrolo(2,3d]lpyrimidine. °H NMR (200 MHz, CDCl.) & 2.13 (s,
3H), 2.32 (s, 3H), 3.53 (d, 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), 8.36

15 (dd, 2H), 9.52 (s, 1H); MS (ES): 339.3 (M"-1) .

4-(2—N'—ethylureaethyl)amino~5,6-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 hydrochloride (41.2 mg, 0.215 mmol), dimethylamino-
pyridine (2.4 mg, 0.020 mmol) and pyruvic acid (18.9 mg,
0.015 mL, 0.215 mmol) in dichloromethane (2.0 mlL) was added

25 4-(2-aminoethyl)amino-5,6-dimethy1-2-phenyl-7H—pyrrolo{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-dimethyl-?—phehyl-7H—

30 pyrrolo(2,3dlpyrimidine.. 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]lpyrimidine (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



20 fluorophenyl)-7H pyrrgl o(2, 3d] pyri m di ne. ' H N 200 MHz, Cﬁ)(fl%[\)] 706
1.26-1.71 (m BH), 2.06 , 3H), 2.30 (s, 3H), m 1H) , : (m
1H) , 4. %Woedns726) , 7209 (m 1H , 7. 3 9 (m 1H) 8. 05 RawWUkp5288. 20 (m
1H) , 10.04 (s. 1H); M5 (ES): 355.2 1M *1) 25

4- (4-trans-hydroxycycl ohexyl ) am no-5, 6-di net hyl - 2- ( 2-

fl uorophenyl)-7H pyrrol o(2,3d) pyrim dine. '"H NWR (200 WMHz, CDCl,) 6
1.30-1.64 (m 8H, 2.17 (s, 3H, 2.31 (s, 3H, 3.73 (m 1H, 4.24 (m 1H),
4.82 (d, H)s.:r-zgi @n T2eEm »8mp@*@mu*e3601—|—|)3 . @2 aweldH)oy 12:20- (s 4H) ;

M5 (ES) : ai b - R
4-(4-trans- h %gg(d)\/écy o:h%r;y gﬁ‘l nquatg d| tt‘?’uyl ‘2 |sobl’8byl“““:“ STa - -

7H pyr r ol o( 2redpgy Ginisditaea: EENNRCPEOGlMEIZ‘at@D@B:%) c®rke3t (atec J:rr Vabutz,
6H) , 1.30-1.65 (m 2. ,301(mJ:70
Hz, 1H) % f"%’ﬁ‘]esfH)w g "elz‘i ?m 1H)14"% §§ 51"?8"6&3814-153’1 ) 5 TES) -

303. 2. (rS) d1me1h@v1C2pr@ﬁ§erDHe2)5/@562612PGE/]b$91~h4@Z8Q M (=H) -4~ir2 tran
S- hydroxycyclchexyl)am ino -5,6-dinme isopropyl-7H pyrrolo [2, 3d)
pyrinidine ‘M NMR (200 Mz, G 3) d 1.31-1.42 (br, 4H), 1.75-1.82 (br,

4H), 2.02 is, Sri) _.29 (s 3H),353(m1H)402(m1H) 508(d _H,
7.41-% 46 Me . (ES) 337. 2 (N a
4- (3, 4- trang- gd| ;g%oxycyc %exy?fa‘r’ﬁéﬁg-o 6+ énleﬁelljl)‘?yla $3PHeA manner as
7H- pyrrol o[ 2h3d) pyr Exadicde. SVS (ES): 353.2 (M1). 10

4- (3, 4- qigs- di hydr oxyl cycI ohexyl ) am no- 5, 6-di net hyl - 2-phenyl - 7H-pyrrolo [2
, 3d) pyrimdine. M5 (ES)_: 353.2 (ML _

4- ( 2- acet y 1947 At BhY hamsnerdicRt mQDEhér,ﬁ‘_rdiHleqiwloEopb&nv&dﬁﬂ-

?ZflrgLDdlnS%i}ilgR§H$g]égggmﬁdl“NNR QZg%§NW6&O %P%%) %$ 1 1 o7
=8 Hz, 3 H) 1.66 (s, 3H), 1.96 (S 3H), 2 30 (S 3H)
3.76-3.83 (m, 2H), 4.10-4.30 (m, 1H), S5.60-5.6¢ (t., J=6 Hz,
15 1H), 7.40-7.51(m, 3H), 8.36-8.43 (m, 2H), 10.83 (s, 1H); MS
(ES): 338.2 (M+1}).

(R)—4-(2-acetylaminopropy1)amino-S,6-dimethyl-2-phenyl-7H—
- pyrrolo(2,3d]pyrimidine. ‘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), 8.39

(m, 2H), 10.81 (s, 1H); MS (ES): 338.2 (M +1).

(R)—4-(1-methyl—2-acetylaminoethyl)amino-S,6—dimethyl-2-
25 phenyl-7H-pyrrolo(2,3dlpyrimidine. ‘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, ZHX, 4.73 (m, 1H), 5.22 (d, 1H), 7.41-7.46 (m,
3H), 8.36-8.40 (m, 2H), B8.93 (s, 1H); MS (ES): 338.2 (M'+1).

30 (S)-4-(2-acetylaminopropyl)amino-s,6-dimethyl-2—phenyl-7H-
pyrrolo{2,3d]lpyrimidine. ‘H NMR (200 MHz, CDCl,) & 1.31 (d,
3H), 1.66 (s, 3H) 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), 8.67(s, 1H); MS (ES): 338.2 (M+1). '

35 |
(S)-4-(1-methyl—2-acetylaminoethyl)amino-s,s-dimethyl-Z-
phenyl-7H-pyrrolo(2,3dlpyrimidine. "H NMR (200 MHz, CDCl,) &



7.44-7.47 (m 3H) 8.36-8.43 (dd, J = 1 Hz, 7 Hz, 2%, 10.76 (s, {1HOCT 086
(ES) . 324 .5 (M +1) 20’ '

4-(2- {Vr(pd};‘mlﬂ%glroxycy opent yl ) am no- 5, 6- di et hyl - 2- phepgtrsoilHspsor r ol o
[2 3d) pyrimdine . ' HNWR (200 MHpy CDCL,) 51.62 (m 2H) , 1 .79 (br,
4H) , 1.92 (s, 3H) , 2.29 (s, 3H , 4.11 (m 114) , 4.23 (m 1H) , 5.28
(d, 25 1H), 7.41-7.49 (m 3H) 8.22 (m 2H) 10.51 (s, 1H M (ES) 323.2
(M +1) For preparation of 2-trans-hydroxycycl opentyl am ne, see PCT
9417090. 30 Alg¥-(B- tarans-thyedr qx;ycyeal openbgl )(arri nmS 6- d'ggeg h)é’:) ?bphegy%_l-)
7H rrolo 3 ri |ne ' 58-1 r,._
, 2%5 - [ sﬁ%p‘y 33%4)*‘ b, 48 4 5'7‘( °1H)~-"4 9”} S 01 {m oH)E
7.35-7.46 (&n38rl-© 4. m U, (1. 2H) (s, 10HL] MsS, (36); MBe(ESYM323.2 35

(M+1) - 11 OCT 2006 WD 02/057267 PCT/USQOL/ 45280 113 For preparation
of 3-trans-hyd-oxvcycl opentyl am ne, see A-322242. dl
- 4- ( 3- ci s5 hyeragmpies/cl Dpent yl )am' no- 5, 6-di rre thyI 2-phen,.,l- 5 7Hpyrrolo

2, 3d rlmdlne. ' 61. 82- (br . 2.02
Es, 3H)]pg.§ff- ogiy of, “5§|\‘/‘§ %mwz et és’%"ﬁ? ézi DV%f%QB‘.g I (d,
1H), 7.35- 7p$7r.‘(nmd3k§ w8t - 8hél6rr(1nqt®|d) 040. dﬁ'&;(-sa,mﬂx)c; 2Ms (ESjie323) 2
(M+1) 10 For pre aration of 3-cis-hydrox cyc entyl am ne, see EP-A-
322242, 4- ( EHAPPARE RIS HT ?ﬂ’?l}/‘ *@‘@"&:ﬁ”ffb’:%yilzlp%h%nv

- 7H-pyrrol o d3,5,38]c P8 Hi Reno - $L$ﬁ@EéZQQsNHEn QQC% )s k1832 manner as

10 that of Example 1. The reaction gave a mixture of dl-4-(:i-

methyl-2-(1,1-dimethylethoxy)carbonylamino)ethylamino-5, 6-
dimethy-—2jphenyl-7H—pyrrolo[2,3d]pyrimidihe and _dl-4-(2—
methyl-Z-(1,1—dimethylethoxy)carbonylamino)echylamino-s,6-
dimethyl-2-phenyl-7H-pyrrolo(2, 3d]pyrimidine which were

15 separated by column chromatography (EtOAc:hexanes=1:3). The
first <fraction was dl-4-(l-methyl-2-(1,1-dimethylethoxy)
carbonylaminoethyl)amino-5,6-dimethyl-2-phenyl-7H-
pyrrolo(2,3d]pyrimidine: 'H NMR (200 MHz, CDCl,) & 1.29 - 1.38
(m, 12 H), 1.95 (s, 3H), 2.21 (s, 3H) 3.34-3.43 (m, 2H),

20 4.62-4.70 (m, 1H), 5.36-5.40 (d, J=8 Hz, 1H), 5.%3 (br, 1H),
7.37-7.49(m, 3H), B8.37-8.44(m, 2H), 10.75 (s, 1H). MS 396.3
(M"+1) ; The second fraction was dl-4-(2-(1,1-
dimethylethoxy)carbonylaminopropyl)amino-5,6-dimethyl-2-
chenyl-7H-pyrrolo(2,3d)pyrimidine: "H NMR (200 MHz, CDCl.) &

25 1.26-1.40 (m, 12 H), 2.00 (s, 3H), 2.31 (s, 3H) 3.60-3.90 (m,
2H), 3.95-4.10 (m, 1H), 5.41-5.44 (d, J=6.0 Hz, 1H), 5.65(br,
1H), 7.40-7.46(m, 3H), B.37-8.44(m, 2H), 10.89 (s, 1H):; MS
(ES): 396.2 (M +1).

350 The following compounds were obtained in a similar manner as

that of Example 10:

(S,S)-4-(2-acetylaminocyclohexyl)amino-5, 6-dimethyl-2-phenyl-
7H-pyrrolo(2,3d)pyrimidine. ‘H NMR (200 MHz, CDCl,) & 1.43 (m,
35 4 H), 1.60 (s, 3 H),_l.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), 8.35-8.40 (m, 2H), 9.05 (s, 1 H).



15 1.99 (br, 2H), 2.14 (s. 3H), 2.20 (br, 2H), 2.30 (s, 3H). 2.41-215270Qb0.
2H), 4.35 (m 2H), 4.98 2H), 7.38-7.47 (m 3H)*.38-8.42 (m 2H),

9.53 (s, \1*??02)05%(ES) 1°339.2 (M +1) . For preparation opcr/ysei/ss2se
3, 4-trans-di hydroxycycl opentyl am ne, gge PCT 9417090. 20

4- ( 3- am no- 3- oxopr opyl ) am no- 5, 6-di net hyl - 2- phenyl -
pyrrolo[2,3d)pyrimdine. "H NWR (200 WHz, CDCl,) 6 2.02 (s, 3H), 2.29 (s,
3H), 2.71 (t,4-2Hymechylg2(- HFEEH)-am'EoﬁEeﬁyQSa@ﬁhoSH) OZQS&EE»A@_(;m:@;Q\,;_

25 8.37-8.41 ¢ %H}oao]@ 48]%&51$%~ne 2%%)051315' (M +1 )& 15 s1 (s,

4-(3-N-.cyclo [fam n oXopr op am no-
2- phenyl - 7TH pgﬂol é[é%deyPﬁ?n dené’ '(H. NI!/R)(ZGOBIWZ(,S CB)HOD) ’ 6@ 58 (Q,n .

2H), 0.40 (q, 52*7‘&, (A, wnl 95 wrv 1k) ,<m2 §ﬁ) 37 9 ?cg% 144 (S’a 3'#)
(t, 2H, 2. 99 2 94 , @ 8.2
2H); M5 (ES) 146075 H%IVI iF MS (ES): %229

4-(2-am no- 2 oxoet hyl ) am no- 5, 6- di net hyl -2-pheny| -
pyrrol of 2. 3d] g gg H NVR (200 MHz, CD,OD) 6 2.31 (s, 35 3H), 2.38 (s,
3H) , 4.26 (s, I;:‘ki (m 3H , 833 (m 2H M (ES) : 396.1 (M +1)

1 1 O CT 1006440 024 05&26%1PET/ USOLEA5R38y 1L hoxy, ~ )
4-(2- N-net hyl am nc- 2- oxoetg,hvl ) am no- 5, 6- di methol 3 arbonyl aminoechyl)

pyrrol of 2, 3d)amAnar &i hedimer R 7 200enydk; 7I€£Estr)olefE2$3d]i3H): midihé -(6D.6

3H) , 2.6 3 ) 2!
7H31 o 482% dm% Hp . 56 ?ﬂenalq H\jZﬂ tr§aZZ,§ (Athgctmm%a(%ié) ¢ %%%51 (0.5

(M +1) . 4- (G‘,“l'fert’“’bufjﬂlC rog‘eémpﬁl-?)ﬁm’hlel Efc&dnﬁetlhuyl-zk@heorglanlc
7H-pyrrolo [ ZoBenpyrias diefoved! MR (2000 Mde, dBHeds Srhe?SdSidue was
dlssolved in N,N-dimethylformamide (2.0 mL) and triethylamine
(2.0 mL). 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- prepérative
thin layer chromatography (EtOAc) to give 27.0 mg (52%) of
dl-4-(1-methyl-2-acecylaminoethyl)amino—s,6—dimechyl-2-
20 phenyl-7H-pyrrolo(2,3d)pyrimidine. ‘H NMR (200 MHz, CDCl,;) &
1.38-1.42 (d, J=8 Hz, 3 H), 1.69 (s, 3H), 2.01 (s, 3H), 2.32
(s, 3H) 3.38-3.60 (m, 2H), 4.65-4.80 (m, 1H), 5.23-5.26¢ (4,
J=6 Hz, 1H), 7.40-7.51(m, 3H), 8.37-8.43(m, 2H), 10.44 (s,

1H),; MS (ES): 33B.2 (M +1). |

Example 12:

(R,R)—4—(2-aminocyclohexyl)amino-S,6-dimethyl-2-phenyl—7H-
pyrrolo(2,3d]pyrimidine, prepared in a similar manner as
that of Example 1 from 4-chloro—5,6-dimethyl-2-phényl-7H-
30 pyrrolo(2,3d)pyrimidine (0.15 g, 0.583 mmol) and (1R, 2R)-{(-
)-1,2-diaminocyclohexane {(0.63 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 aqueous layer was



L 2.29 (s, 3H), 2.71 (t, 2H), 4 .0&(q, 2H |, 7
R L 62-8.H)29(m 2I(—|); I\/Ilg)iES): 672(M+1) AL

, 7.41-7.48 (m 3H
4H% 2- hydisaxygéd1yd7) am no- 5, 6- di net hyl - 2- phenyl - 7H  pyr r ol op2radppys2smi di ne.

"H NVR (200 MHz, CDC1:) 6 1.92 (s. 1m3H), 2.29 (s, 3H , 3.81-3.98 (br,
4I|:||) , 5.(59(t, lH) , 7)397 48(m|§%H) 8276(31 2!{—?} 3 10. 72(|s 7|%I_I—i)zé)l\/ls
ES) 283.1 M +1) 4-(3-hydroxypropyl)am no- | y nyl - (b 20,

éyraol o[ 2, 3d](€;yy;:'rg1¢d¢é|e"’l¥-h NVRIY DoBCRIETeCOE § 1 rge ? ey 17'99- (ST

3H) , 2.32 (Sa¢ Cgtggg(?ts,(oﬁkl)won KRES:S fémeal-l)m;?»gff ét::cLl J:H)ltﬁe?—e’iﬂ TTA8 .
3 8. 36 2 1 ) : ; -

E1m(4 hMydroxybdg];Hl)ad‘i‘? MRS C@’tﬁ%r:%ﬂ cg/sﬁ‘heg%’%é-gp?rro% %56‘3 )f)yr??n) GPfe.

"H NVR (200 Mr¥s iﬂ)@ec}teﬁﬂ I ledl 8@ (ghrofidtograpnl (BrORBHHexasd={s;! 3,

3.68-3.80 (m 4h% étvzs%H)of R4§7 492(5Ee§§&am§né&§giogémv 1Qr3go(s

1H); M (ES): 937 N .
4-(4-trans- ac%téyim&myl:’r%f@;iwyhn?'ﬁopﬁrm}j‘?ﬁﬁétPl?/l PYT bR&AYRE - 7H P r r oNYR( 2

, 3d) pyrimdises .Mz, cpcl,) & 1.43 (m 4 1.60 (s, 3 H), 1.84 (m, 2
4-crans- rreth i sulf onylam noc c’lohe fl dj yl 35 .
(2 phenyl - d%//)rro?of% 881 pyr Fhi d?né jr_p f%ﬁ ge?t% 0fs \io 02/ 0b7287 !PT

PCT/USOl/452&Qn 115. 24 (br, lH) 5. 29 1H), 7.43-7.48 (m, 3H), 8.35-

4-(2-acetyha th E'Etf'yﬂnz r%‘enié) T3hg:3" 4ira1)
phenyl et hyb)pngyﬁl o( a:g%?’p ri m d I ne : .
- 4-(4-trans-hydoxycycl ohexyl ) am no- 5, 6 di met hyl - 2-phefly--7H"_ 5

phenyl et hyl) pardglod 2 8d) pyrimdine.
(3 pyri dyl netik?;ﬂ/;l)am no- 5, 6- di net hyl - 2- phenyl - 7H 7- ( 1-
To a solution of 4-(2- hyd*oxyethyl)amlno S,6- dlme'hyl 2-

phenyl-7H-pyrrolo(2,3d)pyrimidine (40.0 mg, 0.141 mmol) in

15 pyridine (1.0 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 vacuo. 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~2-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 (t, 2H), 5.42 {(m, 1H),
7.41-7.49 (m, 3H), B8.42(m, 2H), 11.23 (s, 1H).

25 Example 14:

A solution of Pmoc-B-Ala-OH (97.4 mg, 0.313 mmol) and oxalyl
chloride (3%.7 mg, 27.3 uL, 0.313 mmol) in dichloromethane
(4.0 mL) with 1 drop of N,N-dimethylformamide was stirred at
0°C for 1 hr followed by addition of 4-(2-aminocethyl)amino-
30 5,6-dimethyl-2-phenyl-7H-pyrrolo[2,3d]pyrimidine (80.0 mg,
0.285 mmol) and triethylamine (57.6 mg, 79.4 uL, 0.570 mmol)
at 0°C. Afcter 3 hr, the mixture was concentrated In vacuo and
the *e51due was treated with the solution of 20% plperldlne.
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-



phenyl et hyl ) pyrrol o[ 2, 3d) pyri m di ne. 10 ' 110CT 2006
4- ( 2- met hyl propyl ) am no- 5, 6- di net hyl - 2- phenyl - 7H 7- ( 1-

phenyl et hyl ) pyrrol o[ 2, 3d) pyrim dine. Exanple 2: To a stirred suspension of
tri phenyl phosphine (0.047 g, 0.179 15 nmol) and benzoic acid (0.022 g,
0.179 mml) in THE (1.0 nL) cooled to OC was added 4 - (4

-trans- hydr oxycycl ohexyl ) am no-

5, 6chnEthﬂxdh@hgﬂWaﬁ%hpyﬁxﬁogzw&nkwirﬁr@hﬂﬂ{b 0 -pyrooled mdE) at

0C. Diethyl azodlcarbox te 79 nmmol) was then added
dr opwi se oP¥F1FGdHey a‘ﬁ?é é’% |odM20‘&/as then allowed to warmto room

tenperature. After reactlon was conplete by TLC the reaction m xture was

guenched ggug Us sodi um bi carbonate (3.0 nlL). The aqueous phase was
separ at ed ?ﬁﬂ"@ t*ed wWith ether (2 X 5.0 nL). The organic extracts were

contyj ned, dr b@ﬂut%ﬂ sﬁrmemxaﬁﬁﬁbedhwammos% -diyaenyl -tophbAvEespdue
was added ether (2.0 nL) and hexane (5.0 mL) whereupon the bulk of the

tri phenyl physpiled 20ddeyrias dinet et & P9, CBneéAt maoildn ad teceinifat e

?ﬁve a VIt sﬁwarqldle WhiClp Wep, murdf4 agndl) G mmm@w&ﬁ@hw 0 mL)
exane: e

acet te— 30

cis- benzong§9chI ﬁ@?y“?%n&ng glgeapxé?ﬁ§%a§1 %F&rre° at room
pyrrol . o] 2r8dppyaturdi fier 4th EShe nbﬁbtiqﬂwmtxﬁureThasreacraonedahSoh
produced 5 cycl ly a
d.rfé’thyhzgg%e%gﬁd@%@hﬂcﬁ%‘o’{d% ’pﬁ)rge He %\’g %&?e"‘é“i sOluTiPn W38 (1)
0110C arczéeélm 021@15726?4 PCYF’US@J-QIIQSOtOllBH ExafpPe TheTowhole
solution ohigedeCivad LEOYAONEYFLOACEEhylaldcdtie (3 x 10 mL). The

- combined organic solution was dried (MgsO,) and filtered. The

filtrate was concentrated in vacuo to dryness to give 15.0 mg

(16%) of 4-(7-hydroxy-3-aza-4, 7-dioxoheptyl) amino-5,6-
dimethyl-2-phenyl-7H-pyrrolo(2,3dlpyrimidine. MS (ES): 382.2

15

(M"+1) .

Example 16:

20 To 10 mL of dimethylformamide (DMF) at room cemperatﬁre were
added 700 mg of 4-(cis-3-hydroxycyclopentyl) amino-2-phenyl-
§,6-dime:hy1-7H-pyrrolo[2,3d]pyrimidine followed by 455 mg of
N-Boc glycine, 20 mg of N,N-dimethylaminopyridine (DMAP), 293
mg of hydroxybenzotriazole (HOBT) and 622 mg of 1-(3-

25 dimethylaminopropyl)-3-ethylcarboiimide hydrochloride (EDCl).
The reaction mixture was left stirring overnight. DMF was
then removed under rgduced pressure and the reaction mixture
was partitioned between 20mL of ethyl acetaté 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 sodlum sulfate,
filtered and concentrated. Purification on s;llca gel,
eluting with ethyl acetate/hexane gave 410 mg of the desired
product: 4~(cis-3-(N-c-butoxycarbonyl-2-aminoacetoxy)

35 cyclopentyl) amino-z-phenyl-s.s,-dimethyl-?H—pyrrolqlz.3d]
pyrimidine, MS (ES) (M+1)=480.2. The ester was then treated

"~ 124



di met hyl - 2- phenyl - 7H-pyrrol o 2, 3d] pyri mdine (5.0 0.0114 ol ) 17@CT 2006
ethanol (1 . 0 nL) was 'ed. 10 drops of 2M scd: ur hydr oxi de. After 1
hr, the rRegebh9nReM Xture was ex==ac=ed W th ethyl acetatecaiiAsBonl) and
the organic layer was dried, filterqgsand concentrated in vacuo to
dryness. The residue was subjected to colum chr omat ogr aphy (hexane: et hvl
acetate=4:1) to give 3.6 ng (94% of 4- (4-cis s

hydr oxycycl ohedyh) dnimios, R&H et HAIEGHERAS ﬂ-?“by’r‘f‘ ofbE2LRTPRYr FATGI Re.

M5 (ES): 337. ZP{DM +,5Lgm Jh&&pé' O\Merﬁi C&F@‘@Uﬁdﬁn\ﬁerEn@bt.a'ieﬂ'Bdcbﬁca“srm’lea:r
manner as

4-(3-N, N-di netrhryrcngac;m dﬁﬂ’) G SR TR APYe22BReMA S an 0= Whone

pyrrol o(2, 3d) exs&w di n@czsl'b NMR {riHbddez oxGDCYcl oped el ) @m:=nc3h) £ -2-3k (v,
3H), 2.73 (t, 2F), 2.97 (s, 6H), 4.08 (m 2H) 609(t,:;H),74;_748(m
3H), 8.43 (5m l2EI)—ph_’@®}’46 7(Hspyrlq)olol2039$l>(fr:‘8)“ld1§§8 STemrypyoace--c -

4- (2-fornyl am nget h o- hyl - 2- phenyl -
pyrrol of 2, 3d] 59& m‘ﬁs a‘%q ‘M??ggsw cDCL: ) 6 2.26 (s, 3H), 2.37 (s,
3H), 3.59-3.78 (m 2H), 388401(m2H) 25 5.48-5.60 (m 1H), 7.38-7.57

(m 3H), 8. 0904@ éi?’?n t‘fﬁi 4% ‘Zﬁ)l §o§¥eE§acél-l)c,hd‘£5 £IE§) £031@wk ng

(M+1) 4-(3-acety mnorog ) am no- 5, dlmethg Sn yl.-7
pyrrol o( 2, 3d) perPRPARRe ARG eEsymhsssi’-%d(R/hiS’ 30etheds él?céﬁséfi Gose :
02/ 057267 {CT/ US01/ 45280 117 Ex aszp | e 4

S ok T SRR B TID: sk MRR 04

pyrrolo(2,3d) pyrimidine MS (ES) (M+1)= 323.1.

4-(cis-3-(2-aminocacetoxy)cyclopentyl)amino-5,6-dimethyl-2-
15 phenyl-7H-pyrrolo(2,3d]) pyrimidinetrifluoroacetic acid salt

MS (ES) (M'+1)= 380.1.

4-(3-acetamido)piperidinyl—s,6-dimethyl—2-phenyl—7H—
pj?rrolo [2,3d)pyrimidine
20 MS (ES) (M+1)= 364.2.

4-(2-N'-methylureapropyl)amino-5,6-dimethyl-2-phenyl- 7H-
-pyrrolo(2,3d] pyrimidine, MS (ES) (M +1)=353.4.

25 4-(2-acetamidobutyl)amino-5,6-dimethyl-2-phenyl- 7H-
pyrrolo(2,3dlpyrimidine,
MS (ES) (M'+1)= 352.4.

4-(2-N'-methylureabutyl)amino—S,6-dimethYl~2-phenyl-7H-
30 pyrrolol(2,3d)pyrimidine

MS (ES) (M+1)= 367.5

4-(2-aminocyclopropylacetamidbethyl)amino—2—phenyl-7H-

pyrrolo(2,3d]) pyrimidine MS (ES) (M'+1)= 309.1.

4-(trans-4-hydroxycyclohexyl)amino-2- (3-chlorophenyl) - 7H-



di ssolved in trifluoroacetic acid:dichlcrome-bane ( S.C5 nL). The
resulting sol ution was rred at room tenperatur r 1 hr. and 1HhéET 006
refluxed {@8fRsilks After cooling down to room tenperatur eact/bsiisydour € was
concentr at ec? I'n'vacuo to dryness. Thejsgesi due was subjected to preparative
thin layer chromatography (E: OAc: hexane: 10 AcOH=7:2.5:0.5) to give 40.0 ny
(68% of. 4-(3-hydroxy-3- oxopropyl)am no-
5, 6- di met hylnngB@BXb Zhh Py EOmOG2nddls pysi Mgl e, -34p NVR (200 MHz, CD, OD)
6 2:.32 (s, 3H), 8 (s 3H) , 2.81 (t, 2H) , 4.01 (t, 2H),755(m3H)
, 8.24 (m 2H) IVB (ES) : 311.1 (M+1) . 15 The foll ow ng conmpound was
obtai ned in 4. $i-Falras - SENIVEFoRBcy thah ey IBE@MPAS- A+ (3-Zlucrcphenyl!) - 7R-
4- ( 3- am nopropyl ) am no- 5, 6-di et hyl - 2 B‘hen | -7H 20
pyrrol of 2, 3dg>pyrpnpdulae3dm(f59yld1296 $ (WP+1)M 2932 TM-NH, ). Exa.np |
e .5 ! 4-§3-hydroxy-3- oxopropyl)am no- 5, 6-di met hyl - 2-phenyl . -7H
pyrrol o[ 2, 3d] pyri m di ne . 161 mmol.). was di ssol ved 25 in
m xture of l\l—cﬂ”rf%nthﬁl'f’bYﬁﬁﬁlr;g' Yﬁl%‘ﬁ}'l)(ﬁ%kﬁﬁez( o' 50PHY é’er)
wat er (0. 25 ~~dPolibi §d§?k’~'th0@ iwasmadded) nwethy) amge, (0.02 nl, 40%w in
water, 0.242 mmol), triethylamne (0.085 nmL) and N,N,N N -tetranethyl
uronium tetrafluoroborate (61.2 ng, 0.203 mmol ). After stirring at 30 room
t enperature ﬁ;@&mﬁﬂeﬁhm, t he solution was concentrated and the residue was
subj ected to preparative thin |ayer chromatography (EtQAc) to gl ve 35.0 ny
(67% of 14-(3-N-net hyl - 3-oxopropyl ) afFRe®8, Xdi net hyl - 2- phenyl -
pyrrolo[2,3d)pyrimdine. '"H NWR (200 WHz, CDC1,) S 1.92 (s, 35 3H) , 2.30
(s, 3H , 2.65 (t, 2H , 4.08 (t, 2H) , 5.90 (t, 1H 6.12 (m 1H), 7.45
{m 3H , 841 (m 2H) , 10.68 (s, 1H; I\élls

!

.)T\y-—* nJ\f\\—___, )
saa il oot oy

—
h

Cl
|
A - Br
N/ N .
O*o

]

' o
Ci
e O .
N7 0
» , Z
@/‘\N/ N NH
——
e PO
_ /] NTN
25 1 B
30 The pyrrole nitrogen of (7) (Scheme IX) was protected with
di-t-butyldicarbonate unde: basic conditions to yield the
corresponding carbamate (22). Radical bromination of (22)
proceeded regioselectively to vyield bromide (23). In
general, compound (23) served as a key electrophilic
355 intermediate for various nucleophili:z coupling partners.

Displacement of the alkyl bromide with sodium phenolate

trihydrate yielded compound (24). Subsequent displacement of



1 0 CT 2006 NVO 02/057267 PCT/ USO1/ 45280 118 ﬁ) p 3111 (M agy ?ﬁhﬁe
| | owm ng conpounds wer btained in a simlar as .that of e

5 4- (2yeYshenEppanecaroonyl am noet hyl ) am no- 5 6- d_met hwict2us01/45280

henyl - 7H-pyrrol o[ 2, 3d] pyri m di ne. M§2¢ES): 350.2 (M +i)

4- (2-4-scbutyryl am noet hyl ) am no-5, 6-di net hyl - 2- L- henyl - 7b 10
pyrrolo(2,3d)pyrimdine. M5 (ES) : 352.2 (M +1)

4- (13- propi ony @m nopr oRH1ANJR- ané- di—ﬂfecb\hall Zbﬂohem:ysl -¥Hbutvl carsamazs
pyrrol o[ 2, 3d)pyri mdine. 'H NW\R ézoo ) 00%98 %E: g%,,e
1.71-2. 03 (BT AHGCT NG GEOURH)OCH m3H)° SePovitig: ~res
3.79-3.96 (neompdund. $35b.62 (m 1FD _6.17-6. 33 n1 1H , 7.33-7.57 (m
3H), 8.31-8.39 (m 2H), 9.69 (s, 1H); NB (ES) : 352.2 (M +1)

4- (2-met hyl sul f onyl am noet hyl ) am no- S, 6- di met hyl - 2- phenyl - 7H 20 pyrrol o
[2, 3d) pyripdédifed SyhtWE:{L®F MémpddXds ) (Z2)2- (BN Sin BtRordarée( sicdH),
2.92 (s, 3H), 3.39-3.53 (m 214), 3.71-3.88 (m 2H), 5.31-5.39 (m 1H),
6.17-6.33 (richedpe IX36-7.43 (m 3H), 8.2@8.25 (m 2H), 9.52 (s, 1H) ; Ms
(ES): 360.2 (M+1) 25 Exanple 6: A m xtur¢g of
4- chl or 0- 5, 6-di net hyl - 2- phenyl - 7H pyrrol o 3d]
mol ) and 1, 2-di am noet hane (10.0 ., }
-atnosphere for 6 hr. The excess am ne
was washed 30 sequentially with ether a d hex grve 0.75 g (98% of 4-
(2-am noé®hyl ) ami no- 5, 6-di met h phe lo [2, 3d] pyrimdine.

P
Ms (ES) ; 282 .2 (M+1) , 2665. NH3) NExarrpIe/\;
N .

\O
22

(0]

TR

pyrimdine (0.70 g, 2.72
s refluxed under inert
n vacuo, the residue

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 MgSO,, filtered and concentrated to
yield a black solid. Flash chromatography (S10,; 1/9
EtOAc/Hexanes, Ry 0.40) yielded 1.70 g (80%) of a white solid

25 (22). 'H NMR (200 MMz, CDCl3) 5_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 =
30 175-177°C.

35



35 To a solution of 4-(2-am noethyl)am no- 5, 6-di nethyl -2-phenyl - UCTZBB '
7H pyrrol o[ 2, 3d] pyri m di (70.0 nmg, 0.249 mmol) a trlethylanlne (50.

ny, 0'49§ﬁg§§?3”éﬂ1 di chl Oronmet hane (2.0 11 0 CT 20 VO @2rafséReeso

PCT/ USOL 119 nl) was added phrgpi onyI chloride (25.6 ng, 0.024 mmol)
at 0'C. After 1 hr, the mxture was cc.-:::en=rate= vacuo and the residue
was subjected to preparatlve thin | ave= chronatoqrap (EtCﬁc) to_glve c:
22.0 ma (26:)neprooéBcSinimide (508 mg, 2.86 mmol A.LB (Y22 w3 (23
propi onyl am noet nos 2 t 2:phep¥hcalaing (22) (935 mg, =
pyrrol of 2, 3d]‘ﬁ’§)?ikc% %?%L QR}E C? .d?ng éwiu c(IQJI?/I 1) The foll OWI ngdcorrpo rLd.
wer e obt ai nedmingla anmleﬁﬂ.wéﬁﬁemLés ﬂmﬁz AL i %Ry D -
4-(2-N - ”EthYégEggeth%&)@ﬂk“Qgég@}@HﬁﬁJ&Wcaomhﬂnybfﬁﬁon temperature anc
pyrrol o[ 2, 3d] pyrrim di ne H NVR (200 NMHz 8 2é1 3. 2. 32(5
3H), 3.53 (d, cepFensrasedm i) Va‘é“@s T B 2 28 139 5. 68 (T
114) , 5.84 ( 4 S ﬁ;EDZ i®), vEd):dedBe0
(ES) | 339.3 %o%togragh§'m( i?tl)_g ﬁ/ﬁQ:H é& k9exardl,

4-(2-N -et hylgﬂgea@ihyd;ﬂ adnwiorde, Godiiret(i2ph) - 2- pHeNMR TRRO Mpyyr rePe {12 $_8BdH?
pyrim dine . .3 2 (Wel) em 2 anpl g T9ga (sol yii o - -y

(3- dlnethylanlﬁopsg Pf %gétﬂélcar od?”grﬁggeﬁh dr02ﬁ|égldgh 4%%? dhe 515
mol ), di net hyl ami rie- m‘ir.lpd'lrrr@le’z CH.By) - 021030 n‘ﬁol )9HancFad§)-?W‘ce‘a€Hng (M9
ng, . 0.015 ni, O. in_dich Bane (2.0 nL) was added 25

4-(2- anlnthhVIyaﬁlnogng é dpﬁétﬁyhg 'gﬁénér -7H pyrrol o(2,3d) pyrindine
(55.0 ng, 0.196 mmol ). The m xture was stirred at roomtenperature for 4
hr. Usual workup. and colum chromat qgraphy (EtOAc) then gave 10.0 ny
(15% of 4-(2'-

Sodium phenoxide trihydrate (173 mg, 1.02 mmol) was added in
one portion to a solution of bromide (23)° (410 mg, 0.97 mmol)

25 dissolved in CH.Cl- (5 mL) and DMF (10 mL). After 2 h the
reaction solution 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 MgSO,, filtered and
concentrated to yield a yellow solid. Flash chromatography

30 (S8i0;; 1/6 EtOAc/Hexanes, Rg 0.30) yielded 210 mg (50%) of a
white solid (24). 'H NMR (200 MHz, 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,
SH, carbamate-CH;); MS, M = 436.2.

35



pyr uvyl am doet hyl ) ani no- 5, 6- di net hyl - 2- phenyl - 7H 30 11 0CT 2006
pyrrol o[ 2, 3d] pyri m di ne‘I\/B (ES): 352.2 (M +1). le 9: To a solution
of 4-(2- @md}g) z{yl)am no- 5, 6-di met hyl - 2- phenyl - 7Hpyrr op©t/Rs@d§spyor i m di ne
(60.0 ng, 1 in 35 dichloregmethane (2.0 M) was added
N-trinmethylsilyl isocyanate (43.3 ng, 0.051 ni, 0.320 mmol). The m xture
was 11 0 CT 2006 WD 02/057267 PCT/US01/-15280 120 stirred at room
tenperature for 3 hr followed by addition of aqueous sodi um bi carbonate.
After filtration through small unt of silica gel, the Filtrate was
concentrated in vacuo to dryness £voe 9 . 8 ng (14t) of 4 - (2 -ureaet
hyi) ar, no- =, 6 5 dinethyl-2-phgenyl-7;i-pyrrolo[2,3d)pyr4-mdine. M
(ES): ~?5.? (M +1) The foll ow ngygonpounds were obtained in a simlar
manner as 4$hat of Example 9: 10 _

-4-(2-acetyl am nopropyl ) am no-5, 6- dl net hyl - 2- phenvl -
pyrrolo[2,3d)pyrimdine. "H NW (200/vHz, CDC1l,) 5 1.28-1.32 (d, J=8 Hz, 3
H, 1.66 (s, 3H), 1.96 (s, 3H), 2.30s, 3H 3.76-3.83 (m 2H), 4.10-4.30
(m 1H), 5.60-5.66 (t, J=6 Hz, 15 2.H) N# 7.40-7.51 (m 3H) , 8.36-8.43 (m
2H) , 10.83 (s, 1H ; Ms (ES) : 338.

(R)-4-(2-acetyl am nopropyl )am no-5, 6 2-ppyrro|o [ 2,
3d) pyrimgine . 'H NVR (200 Mz, . d, 234 ., 1.66 (s, 3H
N2H) 417422(m 1H), 5.67
: '10 81 (s, 1H) ; M5 (ES) : 338.2

1.99 (s, 3H , 2.31 (s, 3H S
am noet hyl ) am no- 5, 6- di net hyl -

(t, 1H), 7.38-7.5 (m 3H)
(M +1)  (R)-4-(1-met hyl - 2- a¥

A solution coﬁtaining (24) (85 mg, 0.20 mmol), N-”
15 acetylethylenediamine (201 mg, 1.95 mmol) and DMSO (3 mL) was
heated to 100°C. After 1 h the temperature was raised to
130°C. Afcter 3 h the reaction was cooled to Toom temperature
and partitioned between EtOAc and water. The water layer was
extracted with EtOAc (2x). The combined EtOAc layers are
20 washed with water, dried over MgSoO., filtered ang
concentrated. Flash chromatography {S105,; 1/10 EtOH/ CHC1l.,
Ry 0.25) yielded 73 mg (93%)of a white foamy soliid (25). iH
NMR (200 MHz, DMSO-4¢) & 211.81 (br s, 1H, N-H), 8.39 (m, 2H,
Ar-Hj, 8.03 (br t, 1H, N-H), 7.57 (br t, 1H, N-H), 7.20 -
25 7.50 (m, 5H, Ar-H), 6.89 - 7.09 (m, 3H, Ar-H), 6.5“9 (s, 1H,
' pyrrole-H), 5.12 (s, 2H, ArCH.O), 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~6-phenoxymethyl-z—phenyl-7H—
pyrrolo[2,3d]pyrimidine. mp 196-197°C; MS (ES): 401.6 (M"+1) .

35 4-(2-acetylaminoethyl)amino-s-(4-f1uorophenoxy)methyl—z-
phenyl-7H-pyrrolo(2,3d)pyrimidine. MsS(ES) - 420.1 (M'+1).



25 phenyl - TH pyrrolo.[2 , 3d) pyrimdine . "H NWVR (200 MHz, CDC1Qq 1602085

(d, 3H), 1.68 (s, 3H), 1 (s, 3H), 2.34 (s, 3H,@46- .3.52 (br, m 2H),
4.73 (mmméz@ﬂ (d, , '7.41-7.46 (m 314), 8.36-8. A0T@USH2By 8. 93
(s, 1H ; MS (ES) : 338.2 (M+1) . 3Qs0

(S)-4-(2-acetyl am nopropyl ) am no-5, 6-di et hyl - 2- phenyl -
pyrrolo[2,3d)pyrimdine. -H NWR (200 WHz, CDCl,) 6 1.31 (d, 3H) 1.66 (s
3H) 2.26 (s, 3H) (2223BY¥lanHpoe3hpg )RR - (SHLRLIAT29TOEY(Me UH) -
5.67 (t, 1H), In3857. 5}( r3tlo (8. 38) piMim2bine .8 MsGZs(s, 43@) ,&MB—ﬁES)
338.2 (M +1) %5 ( ?X met hyl - 2- acetyl am noet hyl ) am no- 5, 6- di net hyl -
phenyl - 7H-pyrro|o [2 3d]pyr|md| ne. 'H NWR (200 Mz, CDClO 60 110 Cl
20260‘é@(02/ 057{‘§3sz eQ§y01¥m}§8§9h§12%ml%o-%L (4 dmebx?r!s')( n%’ﬁ))ﬁ Brd 23"(&3H)
-1 , 7.4157.@Eenyi: 7H- BY36'98°4@ @ﬁﬂpzmmcwels (’i§<r§ : ANB - (—ES) "-338.2

_ (M 1) 5 Exanple 10: Reaction of

4-chl or 0- 5, 6-di net hyl - 2- phenyl - 7H-cvr=cio[ 2,3di _pyrimdine with the

m xture of dl -4-4Ri- ﬁG—“Z—)(Jlam’dP#éthhgﬁl)af@F%xy)‘dé‘r (FOfRA @i ne- CFreogEe dAd “d]
- 2-am no- 1- (%Aeﬂgmetyhvgyr%h@w) gaf ?9@)“1’1@@1&@ PMBRRRE WAD I UN iM1.a)
simlar manner 0 that " of Exanple . The reaction gave a m xture of dl
-4 - (_ - nmethyl-2-(1, 1-di et hyl et hoxy) car bonyl am no) et hyl am no- 5, 6-

di methy! - 18“%‘3’&27%?%/% 9&9 8 2 VLIRS 01 RNk dlhy fad o) mec iy -2 -pheny
met hyl - 1-di neth car bonyl am no Tam no 5, 6-

di net hyI 2 pheﬁfy’rPYprﬂlPl{él éFPYS’d]“B?#Pm di \%I)Ch 400r-& 18 séparated by

_coI umm chromat ogr aphy (Et CAc: hexanes=1:3). The first fraction was

tdl < 4- (1-net hyl - 2- (1, 1- di net hyl et hoxy)
carbonylan1noe4hyi)amenwl&mﬁndennyhy¢m£pqﬁﬁﬁum -dthyl -N-phenyiam:zno)metnyi-

2-phenyl-7H-pyrrolo(2,3d]pyrimidine. MS(ES): 414.8 (M -1}

15
4-(2-N'-methylureaechyl)amino-é-phenoxymethyli-2-ohenyl-75-

pyrrolo(2,3d]pyrimidine. MS (ES): 416.9 (M+1).

éxample 18: Synthesis of adenosine A, Antagonists.

20 Compound 1319 and Compound 1320 (Table 13 below) can be

synthesized by the general procedures herein.

HO/'
: o!
NH
|
X “=N
o

= Compound 12319
= C1 Compound 1220

()
(¥ 1}

»
:—_Z
ZN 7
IZ .

Compound 26 X
- Compound 27 X
30

Compound 1319 (81%) 'H-NMR (d4,-DMSO) d 1.37 (m, 4H), 1.93 (m,
2H), 2.02 (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 =

355 B8Hz, 14Hz), 8.03 (m, 1H), 8.18 (d, 1H, J = 8 Hz), 1:1.55 (brs,
14). MS (ES): 327.0 (M +1).



Hy, 1.95 (s; 2.31 3H) 3.34-3.43 (m 2H) 2 .62-4.70 (m 1H), -
5 36 5. w%&mjmg Hz, 1 5.53 (br, 1H), 7.37-7.49 (m rRHusB13%08.44 (m
, , . M5 396.3 (M +bp The second fraction was dl -4- (2-
(1 1- dinet th et hoxy) car bonyl am nopr opyl ) am no-5, 6-di net hyl -
ohienyl - 7H py icsgbelad3dpRyr iaudiness -(BNIVR 36200 N’Hz-"CDCl ) S 25 1.26-1.40
(m 12 H), 2.00 (s, 3H), 2.31 (s, 3H) 3.60-3.90 (m 2H), 3.95-4.10 (m
1H), 5.41-5.44 (d, J=6.0 Hz, 1H), 5.65(br, 1H), 7.40-7.46(m 3H),
8.37-8. 44(m eXlxp1:0139 (Ss’ptlzld)szsNSf (3%0051996‘*2 W#E?nsetThe fol | owi ng
conpounds wer e obt ai ned in a_s r at of Exanpl e_;LO e
(S, S) - 4- ( 2- aEOMPERTCh oty oHEQ%’[Iln)Eaaﬂ rrg 8 bi r%?f’hqersbfﬁer?Ws zes T
7H- pyrrol of 2 g3¢hkep®Ni @-di-@@urHsNMRv(eZﬁOad\II@, CDCl1l,) 61.43 (m 35 4 H), 1.60
(s, 3H, 1.83 (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 (d, 1H), 7.43-7.48 (m 3H), 8.35-8.40 (m
2H), 9.05 (s, 14) 00110 CT 26A6 WO 02/ 057267 PCT/ USOl/ﬂ@ZBG\ 122
4-(:-methyl -2-a 'ety&@m nOpr cpyl ) amino- 5, 6 di net hyl - X zhen% - |

7H pyrrol o[ 2w prlmdlne M QQCIN l(s B\I~D"rﬂ-56
(s, 3H), 2.07 (s, 64-5!.,2 &/B 7 -7.48
(m 3H), 1993 (s, H) 6 39 B 10. 07 fis H)"' (ES) 352’;%\;l)
Exanpl e 11: di-4- B'?- net hyl - 1 d| met hyl et th:f)J carbonyl am-Raethylo~
am no- 5, 6-di net hyl - % phenyl - 7H- p)grrol o[ 2, 3d] pyr4-m di ne (60. @J 10 ng, 0153
nmol ) was treated th trifluoroacetic acid (0.5 m9 in dichloronethane

(2.0 nL) for 14 hr. The organic Csmpouns 132

1221

pyrrolo [2 , 3d] pyri m'?e : 3H NMR (200 MHz, CDCL.) 5 1.29 - 1.38 0@inillbi2

15
Compound 28 (10.93g, 50.76 mmol) was dissolved in DMF (67
mL). 4-Amidinopyridine hydrochloride (8.0g, 50.76 mmol) and
DBU (15.4 g, 101.5 mmol) were added sequentially and the
reaction was heated to 85°C. Afrer 22 hours, the reaction was

20 cooled to room temperature and the DMF was removed in vacuo.
The dark oil was diluted with 2M HC1l (80 mL). The reaction
was allowed to stand. After 2 hours, the soclution was cooled
to 10°C and filtered. The solid was washed with cold water
and dried to yield 7.40g of a vyellow solid, Compound 29

25 (69%). 'H-NMR (200MHz, d,-DMSO) 4 6.58 (s, 1H), 7.27 (s, 1H),
B.53 (d, 2H, J = 5.6), 9.00 (4, 2H, J = 5.2Hz), 12.35 (brs,
1H). MS (ES): 212.8 (M+1).

| Compound 29 (7.4 mmol, 29.8 mmol) was diluted with POC1l, and

30 heated to 105°C. Aftrer 18 hours, the reaction is cooled to

room temperature and the POCl; i1s removed in vacuo. The thick

dark o0il 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 solid. The crude solid is

15 approximately 80% pure and used without further purification
| in the next reaction. MS (ES): 230.7 (M'+1).



sol vent was renoved in vacuo to dryness. The residuggwas dissolved;igpt 2008
N, N-di met hyl f or mani de “(#) nL) and triethylanine ( nl) . To th

sol uti on @ @esyms added acetic anhydride 15 (17.2 ng,. O.Rdb6us@/Eed mol ).
The resulted mxture was stirred at ripomtenperature for 48 hr and then

concentrated in vacuo to dryness..The residue was subj ect ed to preparative
thin layer C&kfpgaﬁﬁgraghy (ELAR) (L6%Qi U@ 0DFE) nig-DOBBD) of .38 m, <5 .
dl-4-(1-neth acetyla noet hyl ) am no Kk I 2 v e
phenyl - mpy#r%?o(f 5d) o i Gte, (5% Nl\gf‘fzoé gﬁu%cﬁc:l q”e; "1:3"8-1745'(d,
J=8 Hz, 3 H)m) 1.695¢s(63HE, 203 ) 3|c|) 63 2m32::-3(s "3&1)5 3m3818) 607 (A
2H) , 4.65-4 H) 5. 26 5(-d, 40- 7g 51 my 33Hp s
8.37-8.43(m '@ ﬂ:p1o%’4zr s5 %%’ 8028 () T 2H)M +‘Bp25 Exanpl e 12

(R R -4-(2- aJnﬂoeyéﬁahexyl‘-)am Ihbrs 6-80 rrel’lﬁyl(’f-é)phehﬁl 27WM -1

pyrrol o[ 2, 3d] pyri m di ne, prepared in a simlar manner as that of Exanple 1

from4- chlor056d|rreth | - 2- phenyl 30 pyrrolof 2, 3d]pé dlng,,\( ~15 9,
0.583 ol ) GREPPURE >FL (‘*atiezﬁlé?ﬁ ycFoMERand0¢d. 63° H§ ‘517 ol Y,
was treat ed 14 h(g ri3gr hyl asu ne ,(@¥263 g5 4. d?fszmmi)eand- acet—.LCJaﬁhydm de

(0.325 g, "h)) ) hT |%t Ndlrmt Ifl_g)rrarq (iL&) Olm_) at 5rQo

t enperat ure et r emovd s'ol ve In' vacuo, 35 et hyl acetate
(10.0 mL)Ooanthwat®r, (8036 mk) Were MB8de8Sio t2ﬁé Or é dfb: The mixture was
separated and the aqueous layer was 1 1 O C T 2006 WD 02/ 057267

PCT/ USO1/ 452841 123 extracted with ethyl acetate (2 x 10.0 m_é The
ethyl acet at@mepund ohSMs (Brbbel IMCBOIPWANYST i(Fféredds -0 It at e - was

l_,_concentrat ed in vacuo to dryness and the residue
Compound 1500 (Table 15 below) ‘E-NMR (200MHz, CDCl,) d 1.40
15 - 1.80 (m, 6H), 1.85 - 2.10 (m, 2H), 2.18 (s, 3H), 2.33 (s,
3H), 2.50 (4, 3H), 3.90 - 4.10 (m, 2H), 4.76 (m, 1H), 5.50 (d,
iH), 6.03 (m, 1H), 7.40 (m, 3H), 8.37 (m, 2H), 59.15 (brs,
1H) . MS (ES): 393.3 ‘M +1). '

20 Example 20: Syntheais. of adenosine A, Antagonist.

Compound 1504 (Table 15 below) can be synthesized by the

general procedures given below.

HO,,
.- 7 CL

S NH

2 NTSTN NJT%

[ j W - ©/l’ N \ 2\

N Br

80OC

T O R M

Compound 1504

3V Compound 31 (200 mg, 0.47 mmol) was dissolved in DCM (4 mlL).
Triethylamine (51 mg, 0.Smmol) and thiomorpholine (52 mg,
0.5mmol) were added sequentially. The solution was mixed for
several minutes and allowed to stand £for 72 hours. The
reaction was diluted witnh DCM and H-O and the layers were

35 separated. The agueous layer was extracted with DCM. The
combined DCM layers were dried over MgSO,, filtered and



was subjected to colum chromat ography (Et OAc: Hexane=l:.) tc 5 gi vé 191006y
(2699 of (RR -4- (2- a(‘yl am nocyci chexvl) ar. _n
5, 6-di neg‘hyby,@,——,menyl 7H pyrrol o[ 2, 3d] pyrim dine. HNVR ¢@0Qishiirs28¢CDCL3)
8 1.43 (m 4 H) 60 (s, 3H , 1.8 (m 2 H, 2.22 (s, 3 H, 2.30 (m 2
H, 2.33 (s, 3 H), 3 72 (br, 1H) , 4.24 (br, 1H , 5.29 (d, 1H), 7.43-7.48
(ET 3|H) 13 3%04&%.3&4@1 ]?El.‘ﬁny- Seh:&gez(sdaé.héﬁdédl\&(?@ ,rﬁﬂﬁhﬁjaf:g/ld-l;:i
anpl e 0 a solution o rpxyeth no- igret hyd -2- .
phenyl - 7TH pyris of?sgé)-pﬁﬂl rﬁoﬁ'llg?z ay Tyrbe‘%é g Ao ‘%0"?5" ri dine
(1.0 m) was ssiped, aeetusfzfanhyd;mda ((Qom&zg, mala)rm:ol-) & & C°5Dhe z
m xture was s@fﬁ)red rgogyt egperatygne o, 4 r and the so{‘yen{._.\was
renoved in va The' t eéi dde 'was Subj'ect'ed to ‘preparative thin Tayer’
chr omat ogr aphim, (EOAc: . hexane=1:1) to give 32.3 ng (71le) of 4-(2 20
acetyl oxyet hyl ) am no- 5, 6- di net hyl - 2- phenyl - 7H-pyrrol o[ 2,3d] pyrimdine. -H
NMR (200" MHz, CDC1,).8.1.90 (s, 3H), 2.08 2.31 (s, 3H), 4.05(m
2H), 4.45 (t,COMOURI4s fgy 1MBES 7.9AMER (m“’g%’ %’m Eg“ "11. 28%Fs,
1H). 25 Exanpmargk 4 AasphoityohopéxEnot- [(34Alme-, OH (2. nﬂmag anal&mc) aad
oxal yl  chl or. 39. Z_ ek, O. d| ne.
wth 1 drop o que\iC di me'[ﬂ% Iﬁérﬁn.émde \i)/:/glg g’??%e at 9%Efor &Qﬁ follovx,%d
by additi bk m‘eque(*zaarﬁmoe'm@/lq:ammsi ajth EtOAc and K.O. The lavers were
5, 6- di met hyl -2 phevd 4 7Hneyr~r»9$ 032 3dhRY 1 i 818 N6 4B L PP 8- 285 MBL ) pand
triethylamne (57.6 mg, 79.4 L, 0.570 mmol)” at OC. After 3 _hr, the mxture
was concentratZd i n YAEUBCRRANEEhE TTATIFuS WET  reaTedvaF PRt HeTBoHRi ®ASof

,2?13? Fﬁ“ di lﬁ'ﬁ:*r}[é n NaNidb”EtcﬂY&f or&essdﬂ (2. lea é@rt%nda h{co»ﬁﬁé@rvéﬁwval
0 e solyent in vacuo resid W i et hyl
et her : hexane G °§)a“t°§rg3iRﬂ=Y 3‘501%#53( 3(9) o;e%% ng:éﬁ?{ﬁoyéeé?ﬁ 42'mg of a tan

15 oil. Zthyl etnher was added and the resulting solid was

[s 2} H
(s Y] ]

o
w
(@}

L-ltered to yield 5 mg of a white solid (9%).0SIC-148265:
‘E-NMR (200MHz, CD.,OD): d 1.44 (brm, 4H), 2.03 (brm, 2H), 2.21
({brm, 2H), 2.70 (brm, B8H), 3.63 (m, 4H), 3.92 (m, 1IH), 4.26
(brs, 1H), 6.42 (s, 1K), 7.42 {(m, 3H), 8.33 (m, 2H).

20 :
Example 21: Synthesis of adenosine A, Antagonist.

Compound 1503 (Table 15 below) can be synthesized by the

general procedures given below.

L
(V)

ci cn | HO/'E:L
D — Y
©/\ . Boc ©/L BoC Q__> ©/”\JN:L’NHQ‘>

10 ’ kb

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

N

mg, 0.22 mmol) and morpholine (0.047 mL, 0.47 mmol). The
mixture was allowed to stir at room temperature overnight.
Solvents were removed in vacuo and the residue was

partitioned between H.O and dichloromethane. The organic layer



1

pyrimdine. M5 (ES) : 3 2 (M+1). Exanple 15: 5 AWl ution o

4- ( 2- am nwetdawk)2am no- 5, 6- di et hyl - 2- Dhenyl - 7H  pyrr ol o[ 2, 8di/pyuii+tsdi ne
(70.0 nmg, 0.249 nmol) and succinic amaydride (27.0 nmg, 0.274 mmol) in

di chl oronethane (4.0 nmL) wth 1 drop of N, N-dinethylformam de was stirred
at room tenperature for 4 hr. The reaction mxture was extracted with 10
20% sodi um hy @i 8813 ¥i5h0 MASP.. TRélaquedus andl warmenast eati1h f4 o6e Wath
3 M hydrochl ordgde BirH =di1{s THecwho L Xt upe.was, exf.ract wth ethyl
acetate (3 Xx loﬁjerrL). The ~conbi ned_}gnggp'Fﬁnc_nEstu{lT%ﬁ'éﬁs hértﬁeﬁ%lgs&l)x%n%“
filtered. The $FY§t rdr@Snalt conctitFat s@liig vaddo (& drynesE- IRy (2080,
gg 15h(|16;/() ﬁfcmil(zg-;hy(drlmelj-(&}ag&i)ﬂm 727.0543mh§pt|\%| ) %wégf,—z s)(,Mg_]Ss iz

i met hyl - 2- phenyl - y o[ 2, ri i ne. S) - . + . '
Exanpl e 16:920qu0 61.5'5%1_(%)?, d%)rzr‘et 'y'%m‘%m 'Hb'?DR/F§2%t Pbom t emperat ure were
added 700 ng of 4-(cis-3-hydroxycycl opentyl) ami no-2-phenyl -

5, 6- di met hyl - Eampund o2, i g di;n 1,1 by 455 of N-. Boc

gl ycine, 20 g of N, NQ%i(?r%] %y{yé%lnglg{?%)d%\rﬁdj(ﬁyﬁ&ﬁ'ﬁ' Yy’ ofohexanol
hydr oxybenzot r'it&7ol 8-HOFPlantim82) nve®d KTgle=5udi nen DMSO  (2mL). The
t hyl am nopr opykkud-tetdty| st PObh Mwde Qe oplide GF The reacti.on
mXxture wag, | ?h%"étli”i ngP.qv rni ght .. %V\T&S %%eﬁ. ?E%\%’)edd b?lgergiﬁéaﬁgedto
pressure and the tedttTorm angds §tpar £At PYAETL Bt weBhe 20 defrestdydon
acetate and 5@rrtugk waat epuréheiaguecdsepOahidoRxvas %l 36ed THhe Wih
2x20mL 30 of gggggtgcqgg yandythe combi ned organi ¢ portions were vvasth_
with brine, drred over anhydrous SodroftSuPFERBLC fpYe&Fedeasdwashed wich
;concentrated.HFRHifﬁﬁ&ﬁﬁ(ﬁruﬁmgﬂﬂﬁunaMgeb, and filtering, the organic layer

was concentrated 1in vacuo to Sive an orange solid

1 OCT 2006 oxohexy*m’ no- 5, 6-di met hyl - 2- phenylgg7R- pyrrol o' t W.8g¢ T 2006
r f

15 Chromatography (silica, 10% CH.OH in CH,Cl.,) vyielded 15mg
(33%). "H-NMR ( 200 MHz, CDC1l,): ( 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), 6.15 (1H, s), 7.25 (3H, m),
8.42 (2H, M), 10.0 (1H, s). MS (ES): 408 (M + 1).

20 ' '

Compounds 1500, 1501, and 1502 can be synthesized using

similar preparation steps of Example 20 by treating compound
32 with an appropriately substituted amine.

30



eluting with ethyl acetate/ hexane gave 410 ng of thegdesired proldpgﬁ 2006
4-(cis-3-(N-t-butoxycar t&yl - 2-am noacet oxy) 35 cyc entyl)

am no- 2- plenyés72676, - di net hyl - 7H-pyrrol o[ 2, 3d)  pyri m di nepCWEBS)ESRs0

(M +1)=480.2. The ester was then treased 124 1 1 0 C T 2006 WO 02/ 057267
PCT/ US01/ 45280 125 with 5 nL of 20%t--fluoroacetic acid in dichlcronet
nane roomtenperature eft _over .night a n concentra=e ritunation
wi th ethyl acetyﬁaé’tgav%'éﬁ%aﬁ%oﬁ?dglﬁgof Fe%?:rt_t'?e sggelqlled; aBedys -E& human
4- (cis-3-(2- am NQAachl iRy ) LY Q@ et Y ,a8h 6D, SedsiBki¥alns (S. cerevis:ae:
1- 2- phenyl - 7H ﬁyrrol ol[ 2, 3d‘) pYri m-8i ne teirji fluo:oacetic acid salt, M5 (ES)
(M +1)=380. 1. @eereskitdrdformedewarh humknaggescsane that{A:Re FaDUSWiIsTgaz=n
conmpounds can esize hg methods @ir$ekosed- 2hoVevs 3k ) i -he
‘4- (ci s-3-hydr o@cl?c/ﬁr%d&ent%/l )q‘a\?n%(an%- 2\,2'6- A?rﬁa’t hyl - 2-phenyl - 7H p)fr rol oaf%-, 3d
pyrim di ne N5 @ESEcip+pf =2 3dpg2ZpB-Galactosidase) repcrter gene tc utilize
-4h( ci |S %—IE 2- amalr},oagegfgmaé:;v&k@ge&tem)ogp.no- A Gcéthpeé ty | d%lsjcgzili:/)é ifé] )cf M:hle
phenyl - pyrrol o[ 2, yrimdinetri oroacetic acid salt M, (ol
= 380.1. 4-(3- é&@%&rﬁ%%ﬁ%‘ﬁ’é‘ﬁ d’r?nyf‘-:%,téad?’ vl ‘-C%"ph FRFC 7RETByrPL ol o N4
3d) pyri m di ne (30 -NMeftES) caMbokpmidioddenodihe) N anpbhghur ademaping aMdeptor
5, 6-di net hyl - 2- .- 7 Yy lo. L2 - yradp o ne. M (EQL =353, 4.
25 4-(2-acetanﬁ§g%ﬁ¥§lfgagﬁoélﬁjg?%iﬁgfgg%P%-gﬁgLy‘-$¥l =8 §'CQ¥%%ES' was
pyrrol o 2, 3@ pysied dife, al\/SJ(E@S)d ( Morl)a 135psgmys. Test Compounds were
4-(2-N - et hyl urgaluer hamsnesacendraRiBys- 20PRe0Y10 /660 nM) for ability to

inhibit NECA-induced B-Galactosidase activity by CY12660 or
CcY8362.

15 Preparation of Yeast Stock Cultures: Each of the respective
yeast strains, CY12660 and CYB8362, were streaked onto an LT
agar plate and incubated at 30°C until colonies were observed.
Yeast from these colcnies were added to LT ligquid (pH. 6.8)

and grown overnight at 30°C. Each yeast strain was then
30 diluted to an ODg = 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 aliquoté
25 were prepared and stored at -80°C until required for assay. |

Yeast A, R and A,,R Assay: One vial each of CY8362 and CY12660
yeast/glycerol stock was thawed and used to inoculate
Supplemented LT ligquid media, pH 6.8 (92 ml LT liguid, to
30 which is . added: 5 ml of 40% glucose, 0.45 mi of 1M KOH and
2.5 ml of Pipes, pH 6.8). Liquid 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 ODg = 0.15 (1.5 X 10°‘cells/ml) for cYs362
(A2aR) and ODg, = 0.50 (5X10°cells/ml) for CY12660 (A,R).

Assays were conducted with a final volume of 100 ul in 96-



30 pyrrolo[2,3d)pyrimdine M (ES) (M+1l) = 367.5 11 0CT 2006
4- (2-am nocycl opropyl ac m doet hyl ) am no- 2- phenyl .I- pyrrolo [2, 3d)

pyri m di RgoDoEe) (M +1) = 309. 35 4-(trans-4-hydr oxycyalotsmpkisanm no-
2-(3-chlorophenyl)-7H1 1 0 C T 2006 13¥0 02/ 057267 PCT/ USQ /452811 126
pyrrolo [2, 3d) py_im'dineIVB(ES) (MT:) =342.8 . 4 - ( trans -4 -

hydroxycyc | ohgxyl mia¥otate? cl@3es,fshobrpaenyl-inal cayrend 3 2XB8di:

pyrimdine M5 (ES 2. - reening, 1-:

4-(:ran=-4- hyM ‘éﬁo"h‘le%"r“j%% W3-3LT4"yF Tyl jOF PramaTy screenth

pyrroi o[ 2, 3d) medﬁrchm:]\t&s(ﬁg) »eérs/l @mBQ@nQS PRegphel 17249 Schewe: 1306 C
a NV} \p N Bf Nz s INAY, B RBnBenthal: %QsHueAe Ny NHod#c N
\ O I I \'N"R ‘“‘fo 'Fhe rroIe ni trogen Org/f SchemeIX) was

pr ot ect ed vﬁthOmO %OObuH’Pdl csé’rbo]n%:t el uﬁBE %asi®tcondPt €8RS o ‘ywe-l-d:?’he

an

plate, 10 ul of 20% DMSO was added to “Control” and "Total

I—‘j

wells while 10 ul cf Test Compound (in 20% DMSO} was adgded to
‘Unknown” wells. Subsequently, 10 vl of NECA (5 uM fcr A-R,
1 uM for A,,R) were added to *Total” and “Unknown” wells; 10 ul

10 of PBS was added to the “Control” wells. In the £:inal
addition, 80 ul of yeast strain, CYB362 or (CY12650, were
added to all wells. All plates were then agitated briefly
(LabLine orbital shaker 2-3 min) and allowed to incubate for
4 hrs. at 30°C in a dry oven.

15 _

V B-Galactosidase activity can be quantitated using either
colecrimetric (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

digalactopyranoside (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 (LabLine orbital shaker)

and then incubated at 37°C for 90 min (95% 0./5% CO. .
incubator). At the end of the 90 min incubation period, -
Galactosidase activity was stopped using 20 ul/well of 1M
Na.CO, and all plates shaken for S5-6 sec. Plates were then
30 agitated for 6 sec and relative fluorescence intensity
determined using a fluorometer (Tecan Spectrafluor;

excitation = 485 nm, emission = 535 nm).

Calculations: Relative fluorescence values for “Control” wells
35 were interpreted as background and subtracted 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



correspondi ng car bamat e 2) Radical brom nation of £22) proceeded
regi osel ectively to yiel@bromde (23). In general onpound (23)1%@ﬁ@éwﬁ
as a keywepegbvsaghilic 35 intermedi ate for various nucl eoplaTiiso1/8t28pl i ng
partners. Displacenent of the alkyl ibrom de with sodi um phenol at e
trihydrate yielded conpound (24). Subsequent displacenent of ~110CT
2006 WO 02/0'.57267 PCT/LS01/ 45280 127 the aryl chloride and renoval of
the t-butyl téﬁbavaé&espHEﬁéﬂﬁ P3¢ Jrré§® occurred in one step yi el di ng
desire- conmpound (25). 5 Detailed Synt hesi s of Conpounds (22) (25) in
Accordance with Schene | X Cl I€ 10 N NO 22 15 Di-t-butyl . dicar Qoqat
- (5.37- g, 24. %eafbl)ShnaiBPret AGFCRARPHYPEPI dFREEY1513%g, 5 E Aol ¥ - wer"é?
added to a solfitpni4£pntht i ngfEs)- KHSSOCQQIGSﬂélﬂﬂDt}nand PPEi dtne+(36¢
m). 20 Af er 0 eacti ceRptr.ated theg,resi due was -
partitione még“%a‘%r'af Mer% %:L\?CI :Ia?acsler \E/\h/as separated"xp
dried over NU$GB‘LﬁaﬁﬁéréélanﬂH@éﬁéémtramédoreg yREPd aAbback sobi dCYER&Sh
chr omat ogr aphy, §1§2rcééglo£t@€1#?we@mﬁf Ofd@i y+§§degni ZQe94(80e‘)c’Qf
awhltesolld I\/% 200 1%%3 50 (m
(m 3H Ar-HYS%. %@e%sni A3 HER2 Y $is3n MPmPe’KeH@?aRﬂm-
(s, 9H ori REP3 Ampr] were developed.
10
LT Media: LT (Leu-Trp supplemented) media is composed of 100g
DIFCO yeast nitrogen base, supplemented with the following:
1.0g valine, 1.0g aspartic acid, 0.75g phenylalanine, 0.9g
lysine, 0.45g tyrosine, 0.45g isoleucine, 0.3g methionine,
15 0.6g adenine, 0.4g uracil, 0.3g serine, 0.3g proline, 0.3g
cysteine, 0.3g arginine, 0.9g histidine and 1.0g threonine.

Construction of Yeast Strains Expressing Human A, Adenosine
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 Yyeast expression vector for the human A,
adenosine 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 Ncol and Xbal sites of
the yeast expression plashid pPMP15.

The pMP1S5 plasmid was created from pLPXt as follows: The
Xbal site of'YEPSI (Broach, J.R. et al. (1983) "Vectors for
35 high-level, inducible expression of cloned genes in yeast" p.
83-117 in M. Inouye (ed.), Exberimental Manipulation of Gene
Expression. Academic Press, New York) was eliminated by



carbamate-CH ) ; M5, MG + 1 344.1; Mt = 30 175-177C. NBr NNo o 35
23 e, , o CT 2006 V\D,OS?ZG? PCT/ US01/ 45280 1‘ N- Br onosuccil i (GTd806
BN

508 : ) and 22 ng, == mmol) were addedptpnRoSesg i on
gont alngl n{ge‘(?g%wg% ny, mml) and C¢g (50 mL) . The solution was heated
tore-flux. After 2 h the reaction was cooled to roomtenperature and 5
concentrated in vacuo to yield a white scl.d. ==asr chromatography (Si02;
1/1 CH: Cl:/ HexgnggscRonQ. 3Md- £ A Jdeand60el lﬁga(:&iés) wef ca.d\zhié evselsr_d c€23ba .

1H NVR (200 M4, 3H, 676 (§
1H, pyrrol e- )A-“Oﬁhgf%‘?afzﬁlpﬁryg% ectilaBﬁl_gi 78e (%gmgH scarbﬁﬁare
M5 10 M+ 1 widR3 BEamHIht emdL%l]JS?Chﬁ)l:er N{BewlEnNlaNd) Ribldp24 #2@ 0/“1‘

T Puron SFehEL B o Bests R TRl RSl o0 BRI
(5 nL) and @WFyggaﬂﬁgpxr,Mtﬁth m14ﬁ@10 was digested with Zsp3I and Nccl
and ligated to Leu2 and PGKp fragments generated bv 2CX. The

2 kb Leu2 PCR product was generated by amplificazion Zrom

YEPS1Nco using primers containing Esp31 and BglIl sizes. The

660 base pair PGKp PCR product was generated by amplifica:cion

10 from pPGKas (Kang, Y.-S. et al. (1990) Mol. Cell. Bio0l.
10:2582-2590) with PCR primers containing BglIl and Ncol
sites. The resulting plasmid is called pLPXt. 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 cloning site was maintained at the
3' end of the leader, but not regenerated at the S' end. In
this way receptors can be cloned by digestion of the plasmid
with Ncol and Xbal. The resulting plasmid is called pMP15.

20 The PMP15 plasmid into which was inserted the human A,
adenosine receptor cDNA was designated p5095. In this
vector, the receptor cDNA is fused to the 3' end of the yeast
a-factor prepro leader. During protein maturation the prepro
pEDtlde sequences are cleaved to generate mature full-length

25 recepror. 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 545235 and
556143) .

IT. 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 CY7967 is as follows:

MATa gpaD1163 gpal(41)Gai3 farlD1442 tbr-1 FUS1-HIS3



reaction solution was partitioned between CH Cl- andgwater. The water

| ayer was extracted with Cl,. The conbined CH C @ ayers were a9k éd00b
Wi th wat e Bloseg,over MgSO' fi ltered and concentrated t opqyi/eb /sazapel | ow
solid. Flash chromatography 30 (Si02;43%/ 6 EtQAc/ Hexanes, Rf 0.30) vyielded
210 mg (50% of a white solid (24). 1H NVR (200 MHz, CDC13) 58.53 (m 2H,
Ar- H), 7.48 (1, 3H fe1stz—$134L¢BD 2He156H),17sH3 (a3, ez LB
6.83 (s, 1H, prroeH),545(s 2H, A’'\CH O , 1.76 (s, 9H,
carbamate-CH; ) BisNS, M = 436.2. 35 1 1 OCT 2006 WO 02/057267

PCT/ US01/ 45280 129 O HN5 NH 10 NI o " HA solution containing (24) (85
nmg, 0.20 nmml), N 15 acetyl et hyl enediam ne (201 ng, 1.95 mmol) and DVSO (3
m.) was hed edtHeo gkt i mAfrtkerrsl dre heeviergeet ddalrewvas rai sed to - 130 ' C
After 3 h the megarti.on was. coolMad irg roorm taenperature and partitioned

bet ween Et CAc and water-.. The water |ayer extracted wth Et CAc (2x).
The conbi ned Etg%Didet-s—are Xhe m%amm% YRS |G- MIEE BVEF A SR S
- filtered and concentrated. Fl &§¢% raph (Sl 02; 1/10 EtCOH CHCL.
Rf- 0.25) i el d&P a3 4y QUsbYof B A 4t1é ateamnﬂ\‘ﬁvwe?oo MHz,
DMSO-d6) b M1.81 (br s, 1H N R3S sgszagﬁ ,fifﬁér ee"osga(atﬁ,?tem s
ztrzb £ 275gb25t 1ﬁH N-H7. 20 the e ous yeast a s%gunlt 85%@ ?u ec
o ' ' to the mammalian G-protein Gai3 in which

the cognate N-terminal amino acids have
been deleted.

£ariDl442...... FAR1 gene (responsible for cell cvcle
arrest) has been deleted (thereby
preventing cell cycle arrest upon
activation of the pheromone response
pathway) .

tbht- 1. . . 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 . . arginine/canavinine permease.
steld4::trpl::L gene disruption of STE14, a C-farnesyl

YS2... methyltransferase (thereby lowering basal

signaling through the pheromcne pathway) .
ste3D1156....... endogenous yeast STR, the a factor

; pheromone receptor (STE3) was disrupted.
20 1yS2ucnenen.. . defect in 2-amincapidate reductase, yeast

need lysine to grow.
urald..de.. . . defect in orotidine-5'-phosphate

decarboxylase, yeast need uracil to grow
leu2a .. . defect in b-*sopropylmalate dehydrogenase,

yeast need leucine to grow.
CIPlicicnnens - defect in phosphoribosylanthranilate,

_ yeast need tryptophan to grow.
his3.... . defect in imidazoleglycerolphosphate

dehydrogenase, yeast need histidine to

grow.



pyrrole-H), 5.12 (s, 2H, ArCH O, 3.61 (m 2H, NCH) 36 (m 2H :
1.79 (s, 3H cOcH@: M5, Mr 1 = 402.6 The fo.ovm ng corrpodnld@;ﬂ/@i]&a

obt ai ned iwo@/pBReer simtar to 30 that of Exanple 17: PCT/US01/45280
4- (2- acetyl am noet hyl ) am no- 6- phenoxyngg hyl - 2- phenyl -
pyrrol o[ 2,3d] pyri mdine. np 196-197C, M5 (ES) : 401 6 (M+l) 35

4- (2-acetyl am poet hyl) am. 6-(4-fI uor o hgnox I-2 phenyl _
; 7TH- pyrrol 0[2,{:; py%f)r?’l A ',}12 l\‘% (ES) =T 24207 %%/I +|’) ‘f’ 0 TIBIFD06-"Wr~ oV

02/ 057267 PCWYQEEﬂ#ﬂ@Q@ﬁBQ8@n 4-pRaavetviabes (BaebhibbamdM&r A. adengs:ne

-6-(4- chlcrcp ~.P s p [ ] pysim.din (E 436. 1
(M 4- (2- acem& anjl:ﬁoet %{%éamb%o% %Eé?%lp & ?qjhtg)xﬁﬁ Q %’5 &;:15 is
r) henyl - 7H- py rF6F bf B; 383 pGE poi @R FR. TRBOESET: USe plasmm Plasmid prsag

4- (2- acetylﬁmwwta&lrivam BQohr (dﬂ'a%ﬁh'cﬁ'&.@q @e)(gﬁzls Aa%é,o, -~ W e- a-
phenyl - 7H pyrro gi{% %‘ rimdine, 1(‘] 403 R a-
4- (2-acetyl am Hoethl| ) @i fio-262 { N Dhehe? Ani no) Rbeamid. - pRE&26- Zehpytrel 0a
[g ﬁﬂ pyrlhm mmlméfglcewo eu(:MaaSIcmésl( &%etz\olaegml nogéhy%%?m BO: ween
- met en rol o

pyrfn1d|ne yl B%Eh%ﬂyyingﬁggﬁk %%dlsg p% Q%lacto ase gene was inserted
4- (2-N - net hylagr e& t—’h)ﬂ W@mhangﬁyrr@amm agdphrel - 7o gpefarc@l Opf 25m3d)

pyri m di nejo 1(553) i%;rl iR e hesi f adenosine A,
Ant agoni sts. 2Q Co ound 1%9 and Corrpoundl 135\ %'? ot e‘j?[BgBel *OW) Sahe pe-on

synt hesi zed by tfe g@rfé%“‘é\-l SroCERN WS drFieing Hogcin€l.aNH 25 N N N |

The resultant strain carrying p5095 and pl584, referred to as
CY12660, expresses the human A, adénosine 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 more other yeast-based
seven transmembrane receptor screens was included in all
experiments.



HX NN H Conmpound 26 X = 7 Conmpound 1319 Conpound 27 X = C Conpound
-1320 30 Conpound 1319 (810) "H NWR (d;-DVMSO) d 1.37 (m 4H 1.931(1CT 2B
, 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 Hz), 11.55 (brs, 1H). M5 (ES) : 327.0 (M+1) 11 0 C1
2006 WO 02/ 057267 PCT/U S01 /45280 131 Conpound =320 (31% M (ES)

34:.1 (M +1) Exanple 19: Synthesis of adenosine A, Antagonist. Conpound
1321 (Tabl eCon8pERSHECR Lf DieasmStEaingd Expresging Bumanah2pr ddenios ose gi ven
bel ow. 0 OH QE g{é /[~ MO-CNMI INHCO NNzz N 10 Ot NHII NNNEtO
NJ Il ~~ N ﬁ 5 5 30 N..::t:z:~~r: 1321 15 Conpound 28 (10.938, 50.76

ol ) was diaschiedexamddd; (hé cohjrrdeivnlicopwaisdi 8 rayds 0skboséded 8. 09,

50.76 mmol) _a 1 -101 re added sequentially and the
reaction was ﬁg%ﬁggkfé ggé?gif'%grrgﬁ%%% s},'l\@’f%'él‘?% Y o e FEL oot o
room t enper bbar¥eant Pher GeaRy St@¥ rad hwayy dsudescribed.

I. Expression Vector Construction

To construct a yeast expression vector for the human A2a

adenosine receptor, the human A2a receptor ¢DNA was obtainec
10 from Dr. Phil Murphy (NIH)}. Upon receipt of this clone, the
A2a receptor insert was sequenced and found to be identical
to the published sequence (GenBank accession # S46950) . The
receptor cDNA was excised from the plasmid by PCR with VENT
polymerase and cloned into the plasmid pLPBX, which drives
15 receptor expression by a constitutive Phosphoglycerate Kinase

(PGK) promoter in yeast. The sequence of the entire insert

was once again seguenced and found to be identical with the

published sequence. However, by virtue of the éloning

strategy employed there were three amino acids appended to
20 the carboxy-terminus of the receptor, GlyServal.

II. Yeast Strain Construction

To create a yeast strain expressing the human A2a adenosine

receptor, Yyeast strain (Y8342 was used as cthe starting
© 25 parental strain. The genotype of CY8342 is as follows:

MATa farlDl442 tbtl-1 lys2 ura3 leu2 trpl his3 fusl-HIS3 canl

ste3D1156 gpaD1163 stel4::trpl::LYS2 gpalp-rG,E10K (or gpalp-

rGysD229S 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 Gas. Three
rat Goas mutants were utilized. These variants contain one or

35 two point mutations which convert them into proteins which
couple efficiently to yeast PBy. They are identified as G, EIOK

(in which the glutamic acid at position ten is

141



The dark oil was diluted wwth 2M HC1 (80 nlL). The rgaction was al{ogeq 2008
stand. After 2 hours, t solution was cooled to 1 and filtered. The
solid vvas\,\,myaeg(,wth col'd water and dried to yield 7.400p@fusvimetshow
solid, Compound 29 Z5 (691) . H-NI\/R (Z290MHz, d, - DMSO d 6.58 (s, 1H ,
7.27 (s 1H) 8.53 (d, 2H, J 5.6), 9.00 (d, 2H, J = 5.2Hz), 12.35 (brs,
1H . M (ES)»-eDlzﬂaqu u(;l\&hlr]l)yﬂrrqr)ou@d 22967 .(Annwol ch20h8 awpd):ziasaz:2 az

diluted.with POCl and heate 105 Alte 8_hours he. re tlQD Ls
cooled to rd¥m Za%sure and qtaﬁ%dP%ngl sg%é‘rr%\%ed‘bl n” ’vglc{']o §§ |cT<

dark oil- is ccbduﬁﬂdsvwéhhl\@&h(ﬂﬁlm;_? fohs bwed by et her (120n1_). The
anorphous red solid is filtered and washed with ether to yield 3.82 g of a
red solid. The crude solid is 15 approxi mately 80% pure and used wit hout
further pufifSeaimnCYt34%he (RBXFYEBACAN. OkB (HES) Thre80. MY +1F3E 0S&s T

5006 V\;) 32/ Qﬁ?@@glfgr/buag/Aégxsg)fdeﬁe%c(aﬁ:hp@mduelé&lhe DMNB~ei5 )v;‘(;ZO:QM"
DVSO) 1.738 1, , 2.02_(br :

(brs. 1H) | REPEE ?%éciﬁt" gT “’)“g‘ Bipég%ﬁ ,‘Re.ce% to37) 15 ("m"‘fﬂ?*%d
114, J = 2\.H2r)h the?20 Hukl Zb&on@tam dubel t6 -dallhcosiadsd <<ddi1Adtlz)
L 11 .6 7 (brs 1 o 01 (T

bel ow) ' H NVK é(%%%jgﬁo%@ bedgsgn %"g’? 3 b2 %%ej'i J‘S’ gggg lg—¢z)‘he
3. 83, t, mr maghifyie 14F)aceivat{en Qf-i th? Bhgrapppe yegpopge ppihyay.3.8
Hz), 7.- 10 (m 3H , 8 36 (in, 2H . M5 (ES) 296.0 (M *1) Conpound 1502
(Tabl e 15 beI ow) MS (ES) 345.0 (M *\% ound 1500 (Tabl e!'5 bel ow)

"H NVR ( 200MEXDQE3Em3 dAfszP(}’ Usingo %S%E@UPSB E’?Ii%)s%mgzﬁ)uma? 18:
(s, 3H 2.33xdenodife Reddpfon., 3H) , 3.90 - 4.10 (m 2H), 4.76 (m 1H),
{5?50 (d, In this example, the development 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 (-)-NG—(2—phehylisopropyl)—adenosine
(PIA) 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
_f': signaling due to the pfesence 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 1in a heterologous yeast system was assessed by

introducing the A, receptor expression vector (p5095,
described above) into a series of vyeast strains cthat
expressed different G protein subunits. The majority of

35 these transformants expressed G, subunits of the G,, or G,
subtype. Additional G, proteins were also tested for the
possible identification of promiscuous receptor-Ga protein

coupling. 1In various strains, a STE18 or a chimeric STEl18-



393.3 ;M+1) . 20 Exanpl 0: Synthesis of adenosin Ant agonl Sst.
Corrpound ggél ('Eglgl e 15 bel ow) can be synthesized by the pgahgfoalis2so

- procedures gi Ven bel ow. HO ,aNH C GL432) \ NNNBOCC Br NBOC NNN 31 32
S S Conpound 1504 3U Conmpound 31 (200 ng, 0.47 mmol) was di ssolved in DCM
(4 m) Trlethylamne (51 ng, O0.5mmol) and thionorpholine (52 ng, O0.5muol)

were added g ?l%hé‘lL\thTbSSSQHéEbQBt%S*m L Dl ge $ENET 8k Hhautgs and
allowed to stan hours. The actlon S |‘Iuted with., DCMand H O

and the | ay@he wEPES3I3 Seirtit edarPRECAquUR00E: Fﬁye?’ewas Xt P& d2WFt FDCM
The conbi ngdREMAVEIopieE ¢isad HOES!, h/bS@ebyfa ©W@gaﬁ@rls@;’@c-|: :2006
"0 02/057267 PCT/ USQ1/ - 2%80 133 __concentrat ed. et her was added to
the c_ude safplS& &t EndFedutrigEorPd waLIPPr e?ed €6 ~FiF8+ € JF SFOtith a
w_=e sdidr 32262:0).5 abNVR.026@MaERd COCk)ngl hiskE dine 9H).-,a-& s,
2H) , 2.79 (brs 214 ; tr g = e (
Conmpound 32("\)353? CcOnDT lnae%g?/\n tﬂ£§l\/sélé}‘§la%ealgnd Y anss 2 AN noc?cl okr?exar?i)l
(144ngy, 1.25omelinisg 35améaved Ro4- &3@@:2@29? 44 HH(mX . adpno § dec tdepm s e

cooled to room 10, { &ppey at i griandedi | Ut@‘iv\@thnfé@@u?@dsH Q= Thed:aueds

were separat ed and t he acuegui Iavgr was ext %At ed vmth Et OAC
Concent"a;-ons (@] 1 .g., , 0 and 10

1H), 6.03 (m 1H), 7-4082 3H), 8.37 (m 2H), 9'-.15&“ - Y& & e

‘10 mM) was applied. Growth was monitored for 2 days. ngand-
dependent growth responses were tested in this manner 1n the
various yeast strains. The results are summarized in Table
1 below. The symbol (-) indicates that ligand-dependent
receptor activation was not detected whlle ~(+) .denotes

15 ligand-dependent response. The term "LIRMA" indicates ligand

independent receptor mediated activation.



(2x).

over MygSO4,

CHC13/ Et Gy oYhoehes- 32 ng of a can 15 oil.
resulting solid was

-CS--C-148265: H NWR (200MHz, CD,OD): d 1.44 (brm 4H), 2.03 (brm 2H)
2.21 (brm 214) , 2.70 (brm 8H), 3.63,(m 4H, 3.92 (m 1H), 4.26 (brs,
1H), 6.42 (s, 1H, 7.42 (m 3H) , 8.3 20 Exanple 21: Synthesis of
adenosi ne Al Ant agoni st. Oorrpound 1503 (Tabl e 15 bel ow) can be synt hesi zed
by the genepatTproceture -y [uw Ao—HB—etTe—a—NE—N-NA—Fr =2 N
80C Br N BOJ N-'RNN gésf‘f’?é‘y’g o CoffYound| 1503=TAe br orfi d&eSE:*
conmpound 31 [220m@pn0.¥7 mmol ) was d|5>o$wenln1n 1: Yabi/Enbschlfor onet hane
(5 n) .  hi s was added K,CO (71 5}ng, 0.52 fmol) and norpgholine
(0.047 ni, OpA7—mmuoi ) fte Txture was g rowed—tostt+—at—reom-terperature
overni ght. Ol ¥ &l s WEf € renag@d 1 N vagUostpde LNE T eSSt due Was | par trton
bet ween H: O gmd—dir TN OTOMETBERE: -GLITE Or garr ctayef—9— 1+ 0—€C-1T2666
GPA41-G,.;, | ;
10 GPA41-G,. -
GPA41-G, ;-G,oe LiRMA
GPA&1-Gagzr0x -
GPA41-Ggg-z29s -
15 1 GPR41=Gagy~ PR
:':Lntegxat.e ;
CY2120 GPA, STE18 sst2b -
GPA41-G,., -
GPA41'G=;3 ->
20 GPA41-G,., -
GPA41-G,,; -G o: LIRMA
GPA41-G,5z10x -
GPA41 GJS:-:9< -
25 CY9438 GPA, STEle-Gyz -
GPA41‘G-_,.A ->
GPA41-G,., -
GPA41-G,,, -
. GPA41‘G5._2'G:,OE LIRMA
30 GPA41-Gys:0n -
GPA&1-Gygernoes -
CY10560 GPA--integrated STEIB--GYZ sst2s -+
35 As indicated in Table 3, the most robust signaling was found
Lo occur 1in a yeast strain expressing the’ GPA, (41) -Gg; 4
chimera. '
III. fusl-LacZ Assay
40 To characterize activation of the pheromone response pathway

The conbi ned crganic | ayers were washed with

Chr omat ogri? ?gidl [ ggl n§1lﬁjﬁ Z%ﬁjﬁ

Et hyl et her was @ddgs;aRsot he
filtered to yieldy5 ng of a white solid (9-15)

filtered an oncentr at ed.

more fully, synthesis of B-galactosidase through-fuélLacZ in
response to agonist stimulation was measured. To perform the
B-galactosidase assay, increasing concentrations of ligand

were added to mid-log culture of human A, adenosine receptor



WO 02/ 057267 PCT1USO1/ 45280 134 was dried wwth MSO4, filtered,  an 0
concentrated :o0 c:-%e an off white solid which upon trlturatlonhhq 0

et her/hexanes; cave 175ng of a white solid, 33 (84-,j). H NWR (200M#4z,
CDC1,) : ( 1.9 (9H, s) , 2.54 (4H, s) , 3.65 (4H s) , 3.85 (_H 5 s), 6.59
(1H, s), 7.45 (3H, m,8.5 (2H, nm. Compound 33 (50 ny, 0.11 nmol) and
trans-4-am nocyci ohexanol (105 ng, 0.91 nmmol) were taken up in DVSO (2nl).

The resul tant tiQn a W|thN and then heatedto 10 100,Cin
an oi | bat ﬁ"é’ﬁaggﬁgr rgdao %?lgl? %?ﬁg TURF ST 6h SURBrGve wis esiEr ed

i nto wat er aadd GPARacEadst wi cé‘mﬂfmmdf TS acezat e;@mm.)edSTdeco&bbued

I £ t
?rﬁﬁglrfng?%?%gn\g?hgn%sm ztetv%&fsdéceon%ﬁn% fe5d ’li\gnga\L/%%cug {W“‘p f8®8R%6"&nge
solid. 15 éﬁﬁﬂ‘ﬁfﬁ‘taégr-aphf\%sq’l i §dve10kowrs OQﬁ nLGHQ@Bt;Pnyl\eided 4150gm: (()33%
. NVR 2 62 8
(ZHH-n) gageﬁozﬁfeggfﬁﬁzhase%%fiyfigaﬁd xﬁéfk +Mn 35 g %AFFEhgl g§§é
(17, d), BITs"ERAUTER Up2g (3R s Aéz*'( M ‘10@?‘1{43 CEPSifg. (ES):
408 (M + 3)X 20" Coepbandere508edipet, aaedy1502 can be synthesi zed using

simlar preparatlon steps of Exanple 20 by treating conpound 32 with an
appropriate }2% substituted amnpe. 25 30 35 . 1 1 OCT 2006 WO 02/ 057267

PCT/ USQl / 45980re9akr s vehainedyifch NEGH sEC impbat ton gimdicategsthar Auman

10 a NECA concentration of 10°° M approximately 2-fold
stimulation of P-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 adenos:.ne
antagonisc, XAC and DPCPX, were tested for their ability to
compete against NECA (at S mM) for activity in the 8-
galactosidase assay. In these assays, f-galactosidase

20 J.nductlon 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.

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 1indicated that XAC was a relatively effective A;,
receptor antagonist, consistent with published reports. 1In
contrast, DPCPX was relatively inerrt at this receptor, as
expec;ed from published reports.

35 IV. Radioligand Binding

The A, adenosine receptor assay was further characterized by
measurement of the receptor s radioligand binding parameters.
Displacement binding of | 3H)cpx by several adenosine receptor

145



adenosine Al and Al a receptor: Yeast strains (S. cerev:s:ael wer 0 §
transforned wi th human nosine A: (AR ZADUS sz ’n CY12660) Ir IﬁIJI‘IIg
Ala (A a, CADUS strain 362) and the 5 addition ol a

l acZ( (3- Al 3§‘I7dase) reporter gene to -t:l:ze as a f undti ORI P B8 dout . A
conpl ete descrint.on of the transformations is listed bel ow (see Yeast
Strains). NECA .(51-N-ethyl carboxam doadenosi ne), a potent adenosi ne
receptor aaonisd:hid sombbanaqf fXAC yoporx A aABdcds, LEECRKYRS, 008 10
used as a |i and for all_assays.. Test comF)ounds were examned at 8 ~
concent rat i ofR TR 375 10PHBBENRE f oF “Bbi YEEY Ct 0 X PRKISE LN NECRS nduded: &
a- Gal act osi dasderassinet yroyeS¥22660 oThe CYBE6Q1t35 Ryepar ?Ela@n OfeM8astes
Stock Culture ctlv ast strains 2660 and CY8362,
wer e streakeags)gbnfeaggnR%ng &%%B af'a %dgxgﬁétﬁ’ﬁatreecfaﬁt%o@%nﬁl FoRBPBRFES
wer e obser¥ed-hosgeaston r)tﬁﬁ?cqw%nhc-cﬁrmﬂ @ocprerss lagdedet dumbnl Agui dcepbs:6.e8)

and gr own ovezréyéﬁuozatoﬁ(l@ae Eﬂﬁﬁhﬁ/@@tréééﬁé‘r éJ??&héQ dpluted to.an .

OD6oc = I‘OXI mat e% -2%3.10 cell s/ etermned """
spectrophotorﬂaftm RE (Ml &R= c€§s‘6‘M¢\X)~--Fdr msactf Gembrehepeaste
l'iquid cul turmcmmemfwléﬂsoghyw dI* K0 Pk 2nd| ivOlda¥bsgaddedencrazions
("yeast/gl ycerol ck") .. t hi, t/gl.ycerol stock ten 1 nl ~
aliquots 25 \%eréalaﬁﬁje%a?le% ag(f%rpt oIIrIeécyatn%-SSOC %’rﬁ”ﬂatr’@&uf’taéd o 0a8¥ay-is-
Yeast A, H aiflA, IPH AZsay: 10m \ERIA eakh off B¥8362 andsC¥L2680 and 2 U/m

/ gl I I I
/i 0 md o o B O M LT T ol 4 00 Wit oh Ofe PAMIARSE APRopLiers

gl ucose, 0. 459 &ff MMPKCEF aRB TOO3 FEMPEIRpIS, - pI-ElGICBJ)ng LWasi deculhueed

Swere grown 16;y19addi1it:(@x\iebml ghde)- A1 B0SH MM ayals om Gyerni ghty ucé'”ﬂ)”v%ﬁ
~were then di L(J: |r} 'I; medj a,, _cont ai njng_4U/ m adenosi ne gleam nase ( Type
VI or VII BI%éélf et erfIi Bico#Pid filtration over GF/B filters

15 prev1ously soaked with 0.5 % polyethyenimine, using a Packard
96-well harvester. Data were analyzed by nonlinear least
square curve fitting procedure using Prism 2.01 software.
The ICsp values obtained in this experiment are summarized in
Table 4, below:

20
Table 4
i 1Czn aM]

fompound halR hA2aR bA3R

XAC 6.6 11.7 53.1
25 DPCPX 8.5 326.4 1307.0
CGS-15943 13.1 15.8 55.5

NECA 215.5 294.9 34.9

R-PIA 67.6 678.1 23.6

IB-MECA 727.7 859.4 3.1
30 Alloxozine 1072.0 1934.0 8216.0

These data indicate that the reference compounds have
affinities_consistent 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.



‘and CODEDG = 0.50 (5X106 l1s/m) for CYl2660 (AlR) Assays were '’
conduct e‘?\'(‘é’%gb%nfi nal volunme of 100 ul in 96 1 1 0 C T 200§,u0D:544 057267
PCT/ USOL/ 4 ) 136 well mc:otiter qlates, such that a final concent=a :cr
DMSO was achieved in all wells. For primary sc: eer._nc , concentrations
of test conpounds were utilized (10 uM [uM For conmpound profiling, 8
concent r at i onFukF el ¢zl e4SEEPOCE T 10005t 56072108, Breldkink and=0-1 1)
. To ear.- rr ) 5iddtme PeEdSuod0 ul of 20: DVBO was added to "Control" and
-Tota wells while 10 ul of_Test Conpound (in 20e DMSO was added to '
"Unknown" wel E8. 855 t@mRls, 4beuPeselREmANEs afM 4 of uss Riondl usckee~AnsR)
were added toa$fatal inan@ka'ddnkpepn . modmaldtsrslOckl 4k ofy BBS was ggqe% t‘gx

t he "Contrgl ",_we!alrﬁ.o In ttée fi n%l addi tion, 80 ul .of yeast strain,’ Y8362
or C'12660, WereC 54ddd £5°5FFP%&1s. Al plates were then agitated
briefly (LabLine orbital shaker 2-3 mn) and allowed to incubate for 4
hrs. at 30"C in ardg¥nA%ens éSiﬁ-ﬁ%h% t osi dase activity can be quantitated
using either colerinetric (e.g., CPRG), |um nescent (e.g., GGalacton-
Star) or fluoTheeneitarsulbsligind @degosihBG fResoeuii R SURSI M ah8Souchiv
Currently, fl cedatection is preferred 20.on.the basis of supeéerior
si gnal : noi se ?géfggggérgg?vg ré&ﬁﬁ%§§%%$§¥n?g?FéFgﬁee T ¥ese. usec
Fl uorescel® &vgateedvmF dvsitdnarFBga Welcepuloar fRnehdonan IWhekereGeRE in

Technol ogi fl 4@l ' ' t dded t |_I
vl 15 at 20 WTvai 1 (Tirer Sy R EREATRP iy U H5RanltRerabent

for 5-6 sec (Habti & BY bi t APe¥hared pde:

35 Sigma), to obtain 0356 = 0.15 (1.5 X 10E cells/m) for CY8362 1(15‘66&[]05
0

Ligand | zzed K; Function
15 Adenosine 500 nM agonist
5'-N-ethylcarboxamidoadenosine 10-15 nM agonist
(NECA) (-)-N6&6-(2-
phenylisopropyl) -adenosine 100-125 nM agonist
(PIA)
20
To prevent signaling due to the presence of adenosine in the
growth media, adenosine deaminase (4U/ml) was added to all
assays.
25 I1. Biological Response in Yeast

A2a receptor agonists were tested for the capacity to
stimulate the pheromone response pathway in yeast transformed
with the A2a receptor expression plasmid and expreésing
either G, E10K, G, D229S or G, E10K+D229S. The ability of
30 ligand to stimulate the pheromone responsé pathway in a

receptor dependent manner was indicated by an alteration in

the yeast phenotype. Receptor activation modified the
phenorype 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_lO6 cells/ml. 5 ul of each transformant was spotted
onto nonselective media (including histidine) or selective



and then incubated at 370C for 90 min (959. O /5's . i ncubator)q{1ACT e

end of the 90 m' n i ncubg on period, (3- Gl actosi e activity was stopped
usi ng 20 f 1M , CO, and al | pl ates shaken for Pcas@eqshates
were ther’ ?at ed for 6 sec and rgsative fluorescence intensi ty

determ ned u5| ng a fluoroneter (Tecan Spectrafluor; excitation 485 nm
em ssi on 535 nm. Calcul ations.; Relative fluorescence val ues for
"Control" WelthdlBS fkr @M nPEP pr eBed B BRSEFHSUNET arkF 2XRRFRCIEd for o =

"Total " and zhbkBewnRe \@dateSnas®npowthiyof bbes wWFQmnatyzed via o -5
Iogarlthmc transformatlog (x-axis: co;rp ound concentrat%fp%; f ol | owed b}i

one site conpBPRFFon ¢lr VREfPIEFFRCE Craf it HEe"D PITH F-9906 0 arc
02/ 057267 PCTﬁéEQﬁ;téSZSQR 13%: hﬁ:ﬁs w&lme&a@@balahlaa‘d ety . Yaastesé=ai 08!

Sacchar ony es cer visiae strai 26 [f-art53442 tbtl-1.fusl-H $3 canl
stel4::trct: Te %Q?Ll%% gpa ?ﬁﬁqxqé'a% Icfs Suras” Ieu% “FE%: 7Ri 53¢ LEU2
?@Kp M al Leadka:ahwe_aamrerm 2rhe <9 iRy ARERS tAnpKplandcCy886vere possiblie

[ gpalp-r GasELOK Eaplis 14%%&@'-%ﬁySEoE‘L:SElEa%t%LgL‘é akhibh waleS?-na- -he
ste3*1156 lys2 ura3 leu2 tr hi s3; LEU2 PGKp-hA2a - ori REP3 Anpr]

were devel opetec8BtPT NS ‘“SI_TYFEéEI HNEF S uPpl EmSHINDD nBEY ANFEI80rfHR ed Cof
100g DI FCO yeasindi tIIO@@:b’E!b@é@t swq:d;mmnt ®13 Qdiatrfe gt hﬁciebbe\i\foﬂg (Lizreg) .
val i ne, artic. ag 75 Rhe nyl al ani 9 sin
tyrosi ne, 169&9 IR l%@ %793 gea hi ocncfunfgéI %gvﬁ G%g%’ae%Wé%et'?‘fg"lﬁ acie,
0. 3g serine, Dlgﬁgn@rolaldn@osar@g cys’fel ngis0i3guasyi nbeewe@rg thesedi neo
cand 1.0g thregfiigss: foPeL! ual | ik e VRATN FecR'atR sSSXRECETL0GHITREEs i ne
L 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 histizine, indicating that the yeast

were indeed synthesiz:ing ligand.

This interpretation was confirmed by an A2a growth assay in
liquid. In this experiment R° vyeast (a GucE10K strain
20 expressing the A2a receptor) were inoculated at three
densities (1 x 10° cell/ml; 3 x 10° cells/ml; or 1 x 10°
cells/ml) in the presence or absence of adenosine deaminase
(4 U/ml). The stringency of the assay was enhanced with
increasing concentrations (0, 0.1, 0.2 or 0.4 mM)of 3-amino-
25 1,2,4-triazole (AT), a competitive antagonist of
imidazoleglycerol-? dehydratase, the protein product of the
HIS3 gene. In the presence of adenosine deaminase and 3-
amino-1,2,4-triazole yeast grew less vigorously. However in
the absence of 3-amino-1,2,4-triazole, adenosine deaminase
350 had little effect. Thus adenosine deaminase itself had no

direct efiect upon the pheromone response pathway.

An alternative approach to measuring growth and one that can
be miniaturized for high throughput screening 1is an A2a
35 receptor ligand spot assay. A Gy E10K 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



Receptor 20 In this exanple, the construction of yeast strains expfepE'T Réd
a human A, adenosine rea)tor functionally integra |nto the yeas

pher onon pat hway 1 s described. |.. EXxpressi v§pnstgouct i on
25 To coﬁsffé/zzo ?{27 yeast expression vegtor for the human @f/adeno& ne

receptor, the A adenosine receptor cDNA was obtained by reverse
transcri ptase PCR of hunnn hi ppocanmpus nmRNA usjing priners designed based-
on the publi shkedSsequente cef lslelhunail Ak aden sedeésr ecepé Orspich St andar d

t echni ques t one to,the Ncol and Xbal sites
of t hg yeast%(‘l'ex-Q|c;t‘r?.e;§s%Q QEQFEQ §@§R/P§g8£THe%;{{IQB 5 Pt Y was2mePRated fr om
pLPXt as f ol I0o\ks:©ITHe 0 >®£I3 Fmiacofl . YEPSLTEBEOAEh, (AII) Rangt aal owe&983) cry

"Vectors for fo3r5 1hug$mt eves, ui n&'f'Ctxbé e‘@I(Pé@ﬁ%é op Qée{f{gnsg 9698315@:#%%“
p. 83-117.in  nou (ed.), eri rrenta Mani pu?a Tron of

Expr essi on. Ee’gderﬁ‘ ?;raéé%r New r KM WP Mt ed by? (rTMO i §:03¢€nT.
2006 WO 02/ 0513&1%#&%&528%50.88 ldl gmstﬂman oendof mM e el tgat ken

'to create Yep a s cre t the BanH;- S|re by
di gestic- wit h E rcé end f| él%qr)lkge? New ngﬁ%%‘gf %’é‘ﬁ egl t53pgEpLs
| i gation, XbHPC@Pg’éstfee‘ﬁPé@d F@ulldgatllbngrewmhem abies 61 YERE 1Me 8 X dadhi So

pl asnmi d was ehgesﬁeaﬂlamthzﬁseé 2ade Ncg™  andgl | 4 d.PGKp
nt Ztkb LeSZ PéRogﬁ(%'e cteqqm;l?ygen%rat Sa(gb)ei

fragmantj gengr ab?g by -R (g

ampl i fi caPi ohPe 9AY9Pr Frkdy sa’é%ntNé-‘l% npags pEErandpegk k-
si zes. The sﬁﬁcbase)epqwad%@ptd?mmfmwewmrgewasﬁ%m afpLifLe g 88
10 from pP §O&§%ng Xre . t all 1%&% I\éb Cel |l .. Biol Q 2582- )
with PCR primers -contararng? Eﬂ)?f And | been “spotted confirmed that
adenosine deaminase was active.

15 IXII. £fusl LacZ Assay

To quantitate activation of the vyeast mating pathway,
synthesis of B-galactosidase through fusllacZ was measured.
Yeast strains expressing G,,E10K, G,,D229S or G,;E10K+D229S were
- transformed with a plasmid encoding the human A2a receptor
20 (R+) or with a plasmid 1lacking the receptor (R-) .
Transformants were isolated and grown overnight in the
presence of histidine and 4 U/ml aden031ne deaminase. 1 x
107 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 f-galactosidase
activity was detected in R- strains, whereas increasing
amounts of PB-galactosidase activity were detected in R+
strains expressing either G,,E10K, G,,.D229S or G,,E10K+D229S as
50 the concentration of NECA increased, indicating a dose
dependent increase in units of B-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,,D2295 construct was the
second-most potent G,, construct for the A2a receptor, while

the G,,E10K+D229S construct was the least potent of the three



sites. The resulting plasmd is called pLPXt. pLPXt was nDdIerdlpnC]zmﬁ
I nserting the coding region of the a-factor pre- pro |eader into the Ncol
site. The prepro | eader was 15 inserted so that the Ncol cloning site was
mai ntai ned at the 3' end of the | eader, but not regenerated at the 5 end.
In this way receptors can be cloned by digestion of the plasmd wth Ncol
and Xbal. The resulting plasnid Is called pNPlS 20 The pMP1S plasmd into

whi ch was i nserted the huma denosi ne re t or o desi nat d
p5095. | nCenicONSFEEESF, tFﬁEe?ec%bF u%ﬁ»@Y?% q%ﬁ%%hg S &98° Fufﬁe

yeast a-5a¢hQiaPEEPT PedSAOLT .qdAHdtRG 1RN Ol—aﬁb{]nE@t up AL i@ TN R Aase
peptide sequences are cleaved to generate mature full-1ength 25 receptor.

Thi s occurstduitmg processing of the receptor through the yeast secretory
pat hway. This plasmd is nmaintained by Leu selection (i.e., growh on
medi um | acki ng | eucine). The sequence of the cloned coding region was
det ér m ne@oana fourtdn deseguitigrert . thet hataysn tHen80fpedl i shedU.S.

Ilteraturg nk ac l.an nurrbero S4§%§§Kﬁﬁd00§%@%43%1 II %%egtraln

CDnStrUCtIBE?EO dtreéate agﬁégg Strain expressing thé hu Eénos I 'ne
receptor,Fybashr§t7allOGY?Qéﬁtmase@séﬂumsti¢mabt&xnneu}1qmaméhmaenssnaen

The genot CY7967 |,s_as,foll ows Ta 163 al (41 | 3 farl D1442
(bt-1 FTIRECepresso ¥ 13358or 2606 *\’/95"‘%@? % GHUSGL/ ﬁé‘%%“ £938% can]
stel 4::t =phichY%2e shedddy Stincorgdbnitad herein Qy hesarénahe genetic markers

ar%Oreviemed below. MATa .......... Mating type a.

Pharmacological Characterization of the Human Adenosine

Receptor Subtypes

Material and Methods

15 Materials. [3H) -DPCPX ([Cyclopentyl-1,3-dipropylxantine, 8-
[dipropyl-2,3-’H(N)]  (120.0 ci/mmol): [PH}-CGS 21680,
[carboxyethyl-H (N)] (30 Ci/mmol) and ([***1) -AB-MECA
([1251]—4-Aminobenzy1-5'-N-Mechylcarboxamideoadenosine) (2,200

Ci/mmol) were purchased from New England Nuclear (Boston,
MA) . XAC {Xantine amine congener} ; NECA {5'-N-
Echylcarboxamidoadenosine); and IB-MECA from Research
Biochemicals International (RBI, Natick, MA):. The Adenosine
Deaminase and Complete prétease inhibitor cocktail tablets
were purchased from Boehringer Mannheim Corp. (Indianapolis,
IN}) . Membranes from HEK-293 cells stably expressing the human
Adenosine 2a [RB-HA2a); Adenosine 2b (RB-HA2b] or Adenosine
3 [RB-HA3) receptor subtypes, respectively were purchased
from Receptor Biology (Beltsville, MD). Cell culture reagents
were from Life Technologies (Grand Island, NY) except for
serum that was from Hyclone (Logan, UT).

Yeast strains: Saccharomyces cerevisiae étrains CY12660

(far1+1442 tbtl-1 fusl-HIS2 canl Steld::crpl::LYS2 ste3+*1156
gpal{4l)-Gaild  lys2 ura3 lewu2 «trpl: his3; LEU2 PGKp-~
Mfalleader-hA1R-PHOSterm 2mu-orig REP3 Ampr] and CYB8362
(gpalp-rGasE10K farl+1442 tbti-1 fusl-HIS3 canl steld::txpl:
LYS2 ste3+1156 lys2 ura3l leu2 trpl his3; LEU2 PGKp-hA2aR 2mu-

150



.« o« . . . . . . . . . ' gpalD1163........... The endogenous yeaﬁt1 L2
G p-ote~ n GPA" has be del eted. gpal (41) Gai 3. ... gpal (41) - C:[t]i[% 3 \[}gas
i nt egrat}e‘&)si nto the 10 yeast genonme. This chineric pr opEj/Nsdips280Mposed

of the f /% 1?%dnino acids of the yjdogenous yeast Ga subunit GPAl fused
to the mammalian G protein Gai3 in ich the cognate N-term nal am no
aci ds have been deleted. farlD1442............ FAR] . gene (responsible for

cell cycle @rieRIP: hiwspbbevedre| et el opedrapydepreivbadi agovel|l cycle arrest
upon activation of the pheronone response pathway). tbt-1
.................... strain wwth high transformation efficiency by

el ectroporaty@fse FUS1tHF83 Transformed feasonweekweenwhe F-USt: presofer: and
the HI S3 coding re?i on ét hereby creating a pheronone inducible H S3
gene). 15 camedia. (pH  5.4) supplemgnged nefxdhavdhi el yedsease’or  the
stel 4::t =splpzdpdene ¢h SEURMdndT Bfe sSEEW m1a & fiar eyl um X&&e -inoculated
met hyl transf erase (thereby | qw%ri n% 2 gal igza&i ggot hrough t he gbgronpne
pat hway) st®BSBLITE=C titeT of 1ggqdq ougeg PLlsTROM e’ d Factor=—=9n~
pher onone receptgfe (aFHE3)n MBS (S TAMPIRIPC 2AhdekS e rmanent -oxvaenadeELCHyI N
2- am noapi date reductase, yeast _need |ysi nehto g;ﬁw. ura3 o
............ rotation. géidE | b6 ofbt FHPKEDS ThEnBE PRt e e c ARBURPICESe, PY
yeast need wWetit:ii@ogt oo |#U2 membranes . were. . prepdet@ctasn described
b-i sopr owl rgaélaotwe dehydr ogenase,

Mammalian Tissue Culture: The HEK-293 cells stably expressed

human Adenosine 2a receptor subtype (Cadus clone # S) were
grown in Dulbeco™s minimal essential media (DMEM)
15 supplemented with 10% fetal bovine serum  and 1X
penicillin/streptomycin under selective pressure using 500
mg/ml G418 antibiotic, at 37°C in a humidified 5% CO,

atmosphere.

20 Yeast Cell Membrane Preparations: 250 ml cultures were

harvested after overnight incubation by centrifugation at
2,000 x g 1n 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 Tfis-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-vortexing at
4°C for 5 min. The homogenate was diluted wiﬁh additional 30

300 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 SS34 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 supplemented with Protease inhibitor cocktail tablets (1
tablet per 50 ml buffer) and stored at -80 °C for further
experiments. '



yeast need leucine to grow. trpl ........ ... ... ... .. defect in 11 UCT 2006
phosphori bosyl ant hr ani | g yeast need tryptophan . grow. his3
t

......... : i n imdazol egl ycerol phosphat e W dr.ogenase,
yeast nedtdORFEYPH ne ro grow. 25 1 1.0 CT 2006 WO 02/ o5 PSe WALSAE

PCT/ US01/ 45280 140 Two piasmids were transforned into strain Zy7c_
el ectroporation: plasmd p5095 (encodi ng humar. A- adenc-sine receptor;
descri bed above) and pl asm' d 11584, which is a FUS1-G gal act osi dase

reporter gene plasmd. = _asr.:;c o 584 5 was derived fromplasmd pRS426
(Chri sti anson Mapmakidn C_f(lﬂg%e)mt@ﬁé Frepatfg.2prsy) HH- azsﬁ‘{ F HRSAERTIH B

s a polylinker SI te at nugl %%t |é:le_essm210D )4+ 28‘-19"@}*%5‘3" g'bu{l etween .t he FUSL

pronot er and 76 9 3¥§5Pactosi"dase gene was™ I NSer He resfriction

sites Eagl ang )l tdheﬁf eat.estl ass‘ads-ls(bmﬁ%ss}he PE384 phasncdils were
mai ntained by Tr selection (i.e., growh on nediumlacking |eucine). The
resul tant sir alashesg Mty °§§095*daﬁ@fiff§8$d MWEftdY BedPeds POYIPBHD: - Cells

expresses theﬁu@@eélteadaeosmezw@e@ Gin aTcscwam kosbboscsheat Buhd. The
liquid or on agar, plates, m ninmal. Ee i a Ia ? g gm ne . and ;r ptopﬁan was
used. To perf@Fleétgr”@\ﬁt FeSYEDEPASH pPaf el (445hyPhgL BEAE- PIS £hesptates
were at pH 6m¥t armdicoMGll negpH. 5725 eV Mmm;ﬂ, 2,%4- toiN azmd;mancb iac:kred

Lﬁ‘é;i;?.esotn%p?’%p“ae WA 29,8900 10b WO HRSRLSI LY o o,
Screens may)|mgvmdedapnoannlnéxp@ﬁ|ﬁﬂﬂ@genlzed in a Dounce homogenizer.
The cell lysate was then centrifuged at 36,000 x g (Sorvall

RCSB, type SS34 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 MgCl,; 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 (1976)) were used to determine total protein concentration in

yeast and mammalian membranes.

Adenosine 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 [3H] DPCPX as a
radioactive 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 adenosine 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 [3H] DPCPX (0.05 - 25 nM)

35 in a final volume of 100 ul of binding buffer at 25°C for 1
hr in the absence and presence of 10 uM unlabeled XAC in a
96-well microtiter plate.



110CT 2006 Construction of Yeast Strains Expressing Human Al a
Adenosi ne Receptor In s exanple, the constructi of yeast stf{aintd 2006

expr essi b ﬁoat)wan Al a adenosi ne receptor functionally i ptegkededsi nto 5
t he yeast p%er‘ormne system pat hway i gs3descri bed. 1. Expression Vector

‘Construction To construct a yeast expression vector for the human Al a
adenosi ne receptor, the human Al .a receptor eDNA was obtained 10 from Dr.
Phi | Mirphy (1N HJO™RRBhT ¢ 8RePpREdPIt REGEERBRE, (PRe HA/Faledeptarte | n3erPanas
sequenced and,§ound k9 bspdsentical nMyo theapubldishedoseadence (GgnBank. -
accession # S4.695,0%g .Thﬁ recept og cg)NA was' excised fromthe plasmd by PCR
with VENT pdtdffeiis P Rhtetl dhetiPi hit 6T he gfaéﬁid“ﬁLﬂBﬁeQ&ﬁcﬁFTHEV%%QEBE
receptor exprgssiaan by aunbalsélédt iXree Pbasphogryseinge Kbnaeer-£PGKhs cf
pronmoter ip yeast. The sequence of t Nt insert. was_once again
sequenced gnaccf"éﬁjentdl?% e UEntT ca 4v]vl ﬁq%#ef Bubl Tshed” sBafiehce. However,
by virtue of the cloning strategy enployed there were three am no aci ds

appended to 20.the;car boxy- ey of sihe pecepbabe A5 Val s lds : Yeast

Straiin Construction To create a yeast strai’n expressing the human Al a

adenosi ne recepding: yeaspesitaom BY8348gwas usstbasné e fxtoar tHaNp e P5cell
parental strain. The genotype of CY8342 is as follows: MATa far1D1442 )
thtl-1 |ys2 FEPYYe XSRS HGs 3REuEPMARSA2R aheCeRE@BDIYRE VAR I163car T ec
stel4::trpd: Zdu%SZugpﬁJ_;p-al‘gGﬁhEEkO‘((?(}qr gpst p16B8GORR29Sralicactive ligand.

eept tor CRETTHIR TR VA PR TOr " FB P REMnCASE ST o gt OPL extpr Beid bn, P
yeast strai s aereonddinieg i mi¥dCl e endogenBDFTAYyeast2sG @A ein UGRAL

éhad_been del@%%%6?¥%JE¥%55E¥L£§E61Q@gnaiiaBrS@@asIhri%hibitor cbck:ail

| tablet/50 ml] at concentrations of 0.2 mg/ml. Membranes (10

15 ug/well) were incubate with (*H) CGS-21680 (100 nM) in a final

volume of 100 ml of binding buffer at 25°C for 1 hr in the

absence and presence of 50 uM unlabeled NECA or increasing

concentrations of competing compounds in a 96-well microtiter

placte.

- Adenosine 3 receptor competition radioligand binding:

Competition binding on membranes ZIrom HEK293 cell stably
expressing the human A3 receptor subtype were carriedlout
using agonist [12511 AB-MECA as a radioactive -ligand.
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
[*?®1) AB-MECA (0.75 nM) in a
30 final volume of 100 wl of binding buffer at 25°C for 1 hr in

ug/well) were incubate with

the absence and presence of 10 uM unlabeled IB-MECA or
increasing concentrations of competing compounds in a 96-well

microtiter plate.

35 At the end of the incubation, the A,, A,, and A, receptor
subtypes radicligand binding assays was terminated by the
addicion of ice-cold S50 mM Tris-HCl (pH 7.4) Dbuffer



rat Gas mutants were utilized. These variants contain one or 35 two E)oi nt
mut-at i ons whi ch convert minto proteins which c | e eI)hmgnHng 06
yeast (3y.. The e iden™fied as G EIOK (in which the g Q) GsB3& d at
bosi tion PEPHE™IL i 10 C T 2006 W0,Q2/ 057267 PCT1USO1/ LN E43

replaced with lysine), G .?-'0229S (in which the asca=t_t ac a= position
229 is replaced with serine) and C,. 10K 2295 contains both point '
mut ations) 5 SirpdAmerBed2wiEhr 20i Ay He&lof tfied liovede byutzapic ayi GASazion
proteins) was,ydanghgeued;iwethrehtlhers tae Rana: g5a YILABX {Regepbgr ) .ar
W th pLPBX- A2a (ReCeptor-) A plasm d vm}th the FUS1 pronoter fugeg to

(3- gal act osi LY ¥IFHE PLERAUREIN FeSér PRAYETHYABEVBLNRasNaddEdlE6 mesEsS
the 10 magni tugle @émchht&&hearofmbbﬁghﬂomm@_ E&a&%&zq:%@were dried
Functional (Assay using_yeast Strain pressi.ng Hum enosine__ _
Receptor | t_"rﬁ%t%éa‘ﬁ‘gfzg,g?hé&dé\‘i’gl‘ipﬁér’rpt légfll?i’?gffﬁ‘dﬁaﬂ Hereenrng=T15°
assay in yeastadlardbdehdt aosinafed hen hunbop@ouadenbsthRardiecelLays were

described. 1. Jigands; Ysed A Sl ;& hatural agoni st for this
receptor, as I?/\é/e:TJ'I as Zl% ?\%B&?Eg?géygfﬁ'gtél%ge%b%nélq%’g‘d\?\lé’rge %trli Fi'Zed o?"'
devel opment af0. & ht slasdsapndAdénasi:ne . e pof t ebet oohale bdamdEGS;, ,:fa AR,

Feport ed af 1 PRy 19 200 A TTRS 4> S0° Pt TErBEELEBLT n A subset of |

experi ment&. 5'-N-ethyl carboxam do 25 adenosi ne (NECA) was used i nall

Jhow N asSaygaetfo LAY by SLANALNE UL PO RLERENSE . Yn 29E083LTG Jula
binding: Competition binding on membranes from KEK293 cell
stably expressing the human A2b receptor subtype were carried
6ut using A; receptor antagonist [3H] DPCPX as a radioactive

15 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 deaminasel at concentrations of 0.3 mg/ml.
Membranes (15 ug/well) were incubate with [3H] DPCPX (15 nM)

- in.a final volume of 100 ul of binding buffer at 25°C for 1
20 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
25 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 (MicroScint-20, Packard)
and counted in a TopCount (Packard). Assays were performed

30 in triplicate. Non-specific binding was 14.3 + 2.3% of the

total binding.

Specific binding of [°H] DPCPX; [°H] CGS-21680 and [!2°I) AB-
MECA was defined as the difference between the total ‘binding
35 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



medi a, adenosi ne deani nase (4U m) was added to all assays. |II. Eﬁphephmﬁl
Response i n Yeast 30'Th‘lgbility of the A, adenosi receptor to

functionally couple in het er ol ogous yeast syst was asse d.hy
i nt roducWRQ20RE6Al receptor expression vector (p5095, de@%ﬁ?%@@’ggove)

into a series of yeast strains that '"Bxpressed different G protein
subunits. The majority of 35 these transformants expressed G subunits of
the Gal or GX. wabiypewereldtdlonmdrdd ot iy weleeal saheest ad=f orothe .
possible identificatio f__prom scuous, Jeceptal - G otein__coupling..Ln.
various strai %?‘ﬁegTE%gggwggog%iééri@CE$EH§§?'(E%ﬁgb f?TnEOO%Q Vtg’“’a“
02/ 057267 PCTPLSE/ 25280s048wa®g2 construct was integrated into the genone
ci the yeast. The yeast strains harbored a defective H=S3 gene and a: ~

i ntegrated copy of FUS1-H S3, thereby allowing for select- -'"C)-in

sel ective gedrésebtisai ning 3-amno-1,2,4-triazo_e (tested 5 at 0.2, 0.5 and
1.0 M) and | acking histidine. Trars ornmar.:s _were isolated and nonol ayers
were prepared® oRTABAFY MBI eyt 3CRRTRBD 1C21A- SMTAAGI%, T W R T adéRostne
deam nase angetdgkipe RipHrddie: eFi Viegdhds Ol | helSrafinédhi OUse dezermined
concentrations, of Iiggnd (e.g9., NECA at 0, 0.1, 1. ng 10,10 om was .
applied. GrowtEIRE nBAPESREd £ 2iGavE Ifiogan%ﬁtag%]g’e%?jent Yr omtRET2onal
responses wermmtegtedyi oft Hile Mdeersine t herecaptous seagtpsteatnsssdie in

results afg SmEe| zed |RTapl opchubel @y Theesilal (lod ndbgatas Lhet oo

| i gand- depén recept or activation was etecte Ile

| i gand- dependesitevespaaserrinefbenad” LWRMA" hogagat Rgehbgand indepeadent
receptor nediated activation. - 11 OC T 7006 3
- subtype construct exhibited specific saturable binding of [“H)

DPCPX with a Kp of 4.0 + 0.19 nM. The Kp and B ,, value were

calculated <£from the saturation isotherm and Scatchard
15 transformation 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 s 43.4

fmol/mg membrane protein.

20 The pharmacological subtype characteristics of the
recombinant yeast cells transformed with human A, receptor
subtype were 1nvestigated with subtype selective adenosine
ligands (XAC, DPCPX; CGS-15943; Compound 600; Compound 1002:
NECA, (R)-PIA; IB-MECA and Alloxazine) that competed with [3H]

Q__. 25 DPCPX in the expected rank order. Displacement curves

recorded with these compounds show the typical steepness with
all the 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 compound from the
30 curves (Table 5) are consistent with value published for the

receptor obtained from other sources.

35



WO 02/ 057267 PCT/ US01/ 45280 1.44 Tab~ 3 Yeast Ga subunit Gy Szra:n | Resu

strain subunit Variants-
GF‘A41-(35,W GPAA1-G -7 -Woe ;.
CY7.967 YOGS cCLA: 3- STE18 .

sst2G GPA41-G _, GPA41-G;:;

GPA41-G sz, oK G PA41- Gc:::

Cy2. 316 GPA, STE18 - GPA
RVA GPA41-G s_:0-%- GPA41l-G s:2 9s 15
integrated. Cy212 '@X14&¥¢18
GPR41-G:; GPA4 1 -Ga, | -Goo. LIRMA
9G 25 CY9438 GPA, STE18-Gy2 - GPA4ALl-G

1, GPA41l-. G1.1 (T 2006

GPA41- G ,2 GPA41-Goi 3 + GPA4l-G2 2 -G oe LIRVA 30 GPA4l -G ; El10, -

GPA41- G sc::

in Table 3, the nost
expressing the GPA (41)

.5

of - CY10560 GPA-integrated STE1B-Gy2 sst2,1 35 As indicated
robust signaling was found to occur in a yeast strain

-G ,i3

Table §

Ki values for membranes from Yeast cells :zransicrmed wi-»>

human A; receptor subtype

Ligands K; (nM)
10
XAC 5.5
DPCPX 7.1
CGS-1594 10.8
NECA 178.6
15 (R)-PIA 56.3
IB-MECA 606.5
Alloxazine 894 .1
Compound 600 13.9
20 Compound 1002 5.8

Tables 6 through 12 demonstrate the efficacy and structure
activity profiles of deazapurines of the invention. Tables
13 and 14 demonstrate selectivity can be achieved for human
25 adenosine receptor sites by modulation of the functionality
about the deazapurine structure. Table 14 also demonstrates
the 'surprising discovery that the cdmpounds set forth therein
have subnanomolar activity and higher selectivity for the A.,

receptor as compared to the compounds in Table 13.
30



chimera. 111. fusl-LacZ Assay 40 To characterize activation of thﬂ‘lﬂCT?%B
pher onone response path nore fully, synthesis o - gal act osi dase

t hrough-fuslLacZ in res®nse to agonist stinulatio S ngﬁsﬂ{q ﬁsJo

per f or m 202837361 act osi dase assay, ingcreasing concentrati ot 1*T'gand
were added to md-1og culture of humdn’ Al adenosi ne receptor 1 1 OC T 2006
expressed in a yeast strain co-expressing a Stel8-Gy2 chinera and
GPA41-Cci 3. Transformants were isol at edagng grown overnight in the
presence of histidine and 4 U m adenosi ne deam nase. After five hours of
incubation with 4 Um 5 adenosi ne deam nase and |igand, induction of

L- gal act osi dase was neasur eg . yg| - the,substrate for

5-gal actoside. -5 x 105 ceIIg’ﬁgkgqﬂ§§§652§55£§g§g The results obtained
with NECA stimulation indicated that at 10 a NECA concentration of 10-8 M
approximately 2-fold stinulation of -galggosidase activity was achi eved.
Moreover, a stinulation index of approxinptely 10Mtold was observed at a
NECA concentration of 10-5 M 15 The util} i s assay was extended by
val idation of the activity of antagom strain. Two known
adenosi ne antagoni st, XAC and DPCPX, were tRste or their ability to
conpete agai nst NECA (at 5 mM for actfivity aﬁlactosidase assay.
In these. assays, -gal actosidase 20 i ndoli Q nffeasured using FDG as the
substrate and 1.6 x 105 cells mes_@Ssay.NThe results indicated that both
XAC and DPCPX served as pote agoni sts of yeast-expressed Al

adenosi ne receptor, with | C50 of 44 nil and 49 nM respectively. 25

| : Al
Binding Yeast
Compound
R Ki (nM) 1C50 (M)
13.9 972
600 ‘@~~.IOH
_ 1335 — >10.000
o | E o
ETEE 10.000
602 on >10
/N !
....OH
—_ |
£ 196.6 4442.0
603 /OH
=
w0 510.000 10000
604 / \.....:-_”_ i :
- aacanll
o |
— no ~>10000 >10000
T '
60 o |
s l—/\_/ |
—_ o 12979 >10000
S -
606 | T ‘
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In order to determine if this inhi bitory effect was specific to the Al

subtype, a series of co!emen_t ary experinments wer erformed with theCT 7006
yeast - basg ceptorvassay. Results obtained wth theAgasypasd based
30 assaysﬁﬂd’l2 27332 that XAC was a rel aiively effective Ala receptor

ant agoni st, consistent with published reports. In contrast, DPCPX was
relatively inert at this receptor, as expected from publi shed reports. 35
| V Radi ol i gand Bi ndi ng The Az adenosi ne receptor assay was further

- characterized by neasurenent of the receptor’'s radioligand binding
paranmeters. D splacenent binding of (3H) CPX by several adenosine receptor
145 0 0 1 1 O CT 2006 WO 02/ 057267 PCT/US01/4 280 146 reference

conmpounds, XAC, D?CPX._and CGS =__ nenbra

yeast expresking the ..;:maf.. r,. enosi ne>3@%teptcr. The »E¥O0ts with
yeast nenbranes e¥%essing|t umanyAl adenosi ne receptor were conpared
_Cc 5 those fjrom yeast nenbr @nes r¢ssing it he human A2a agdenosi ne

receptor or [the human A3 receptor to exam ne the specificity of binding.

To perform tjhe assay, Tlny ) of rrbrag_f-s yere 1 ncubated wth 0.4 nM
[-H) CPX anil ncre ng con adenosi ne receptor |igands.
| ncubati on s in nM Tr: I-ﬁé , 1 mv EDTA‘ 10 MM MyC12,
0.25 % BSA gnd 2 U/m ade 03| ne deam |n t he presencie of protease
i nhi bitors or 60 m nut es atjurea.o Bi ndi ng s termnated by
addi tion of ji ce-colghe50 mM pH 7.4 plus 10 WM C12, followed by
rapid filtrgtion over G-/ B |Ite 5(§r>eV|oust soaked wijth 0.5 :
pol yet hyeni i ne, using a Patkard
o 4113
610 ..
(=)
OH
*—<:>/O\H/Ph 785.6 >10000
611 0
64.8
612 \/O
* :
NHAc
‘ Trans (S.S)
6726.0
613 \/O
* i-
_ NHAc
Trans (R.R) L
HO.. 321
614 {O
. b
(dl)




96-wel | harvester. Data were anal yzed by nonlinear |east square CQLV§
fitting procedure using y sm 2. 01 software. The | val ues obt ai hEHC] 406
this experinent are su ized in Table 4, below TabI§C41%§/;2)LnM
Conpound WOI%/ORBSAS b"~r3R XAC 6.6 11.7 53.1 25 DPcPX 8. 555814 1%407. 0

CGS- 15943 13.1 15.8 55.5 NECA 215.5 ©94.9 34.9 R-PIA 67.6 678.1 23.6
| B-MECA 727.7 859.4 3.1 30 Alloxozine 1072.0 1934.0 8216.0 These data
i ndicate that the reference conpounds have affinities consistent with
"those reported in the literature. The data further indicate that the
yeast - based assays are of 35 sufficient sensitivity to discrimnate
receptor sybtype specificjty. 1 0 Ci¥1€0806 WO 02/ 0572%7.CPCT/ USI A/ 4280
147 - Functifonal A§§§y usinL rai ns! Expressing Hungn :,:a Adenosijne
Receptor In this exanple, prment jof a functional| screening assjay
in yeast fqr nodul ators of n 4§ adenosine 5 receptor is described.
| { gand adenosi ne, as| well as ot her

1. Ligands|]Used in Assay The natura

t hor oughl y traracterTzed dl% ('i(()i}i{i ys&vartabtetTgamds were used
616 et

“OH

TABLE 7

Eftect of Co-Substituent

Me
N ~
/K ” > Me

R N/\?;'

H
| ' Al

. i Binding Yeast
Compound _ ) ’
R Ki (nM) ' ICS0 (nM)
- 6045 >10000
700 N X2
|
P

157.7 763.
701 }1 65.1




10 for study of the human Al a receptor functionally gxpressed in yrqsgtm 2006
Thr ee Iigands have been @ed in the establishnment o this assay.

i ncl ude: nd,Reported™ei Funct ion 15 Adenosine 500 n!\/g,@g@m,m\zsﬂ

5 -Net hy) car Boxam doadenosi ne 10-15 pM agoni st (NECA) (

phenyl i sopropyl ) - adenosi ne 100- 125 nM agonist (PIA) 20 To prevent
signaling due to the presence- of adenosine in the growh nedia, adenosine
deanm nase (4U n) was added to all assays. 25 Il. Biological Response in
Yeast A2a receptor agonists were tested for the capacity to stinulate the
pher onone response pathway in yeast transformed wth the Al a receptor
expression plasm d and expressing either GASELOK, GaSD229S or
GaSE10K+D229S. The ability of 30 ligand to stinulate the pheronmne-+response

pathway i a receptor dep nt nmanner |We8.3 ndi cated by2&3-Alteration|in
t he yeast| phenot’¢pe. Recepyor Wcti vation nodified the henot ype from
hi sti di nel auxotrophy to hi stidinet prototirophy (activatjon of fusl-H SB).
Three i ndependent transf rrrants 35 were |isolated and grpwn over-night In
t he presepece—ef—Hhtstt+tire—G .ua WeT e Wt U TenovE, P §ggodt ne and
diluted fto 2 x. Jo6cells .. of ege transformant| was spotted opto
nonsel ectj ve medl (i ncl pdin |d| ne)] or sel ective 110 CT 1006 |WO
02/ 057267 PCTI US01/ 45280| 148 nedia (1 n\ AT) in the absence or presence 4
___;’i 61.1 297.0
N
S
P — i 50.1 194.7
705 //‘/ \> i
| s |
19.9
706 | Ny
=
F
62.8
N
707 |
~ !
!
[

3145
703 >_+

48.7

709
. >,

\
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adenosi ne deam nase. Plates were crown at 30 =C =c= :4 hours. In t{]ﬁﬁ: .
presence of histidine b Receptor (R-) and Rece (R) strai n15 I’@UB
capabl e of growmh. However, in 5 the absence of histidine YoiRz&el | s
crew. Si H'é)e‘%ﬂl‘}n‘sﬂgand had been added,to these plates t\/\opg%%g?ét?ﬁns wer e
possible for this result. One possi bﬁe interpretation was that the
receptor bearing yeast were at a growth advantage due to Ligand

| ndependent Receptor Mediated Activation CL | RYA) 10 Alternatively the
yeast coul d have been synthesizing Th&LH §gand adenosi ne. To di sti ngui sh
bet ween these two possibilities, an enzynme whi ch degrades the |igand,
adenosi ne deam nase (ADA) , was added to the grow ng yeast and plates. In

t he presence of adenosine ggﬁnjyn?%e R'i ﬁ{egl I.sbrsl,qnl_qnger 15 grew in the
absence of histidine, indicaffng! ATt EEyERsY ™ Nere i ndeed synt hesi zi ng
ligand. This interpretation was confirnmed by an A2a growth assay in

liquid. In this experinment R+ yeast (a G EloK strain 20 expressing the
A2a receptor) were inoculated at three densidjies (1 x 106 cell/m; 3 x 105
cells/m; or 1 x 105 <cells/mM) in the presence or absence of adenosi ne
deam nase (4 Umn). The stringency o} thg assay was enhanced with

i ncreasing concentrations (0, 0.1, 8,2 0.4 mV) of 3-am no 25
1,2,4-triazole (AT), a conpetitive antagori'st of i m dazol eglycerol-P
dehydrat ase, the protein product ;MI:IIHSB gene. In the presence of
adenosi ne deami nase and 3- amino-{,2,4-tr Rl e yeast grew | ess vigorously.
However in. the absence of 3-ammo-1lr24-triazole, adenosi ne deam nase 30
had little effect. Thus adenosi Re deam nase itself had no direct effect
~upon the pheronone response pat hway. An & ternative approach to neasuring

~growm h and one that can be mniaturized for high throughput screening is
an A2a

l ‘ I Al
Y east
‘| Binding 1C50
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35 receptor |igand spot assay. A GAS5E10K strain expgessing the A2g rgéeﬁhfr
(A2aR+) or | acki ng t he eptor (R) was grown bl ght in the dr
-of hIStI d@nﬂ 4 U nl "adenosi ne dean nase. Cblls wer e pegsiag R0 r enove
hlstldlne an uted .* 1 1 OCT 100, WO 02/057267 PCT/ USO1/-45280 149
to S x 106 cells/m. 1 x 10 6 cells were spread onto selective plates
containing 4 Un adenosi ne deam nase an- 0.5 or 1.0 nM
3-amno-1,2,4-triazole (AT) and allowed to dry for 1 hour. S| of the
foll owi ng reagents were applied tc 5 the nonol ayer: 10 mM adenosine, 38.7
mM hi stidine, dinethylsulfoxide (DVMSO), 10 mM PI A or 10 mM NECA. Cells
were grown 24 hours at 30C. The results showed that cells wthout receptor
coul d onl glum/wmen n|St|alne a ed 4 the madl a.; §aflcontrast, R*
cells only grewin E éaéa\ eTAIa rece&E Ilgands PI A and NECA had

t

had

been spotfed.ggeSi NE tMeS contalned adengsi ne deami nase, the |ack pf
grow h where adenosi n een spottéd confirred that ' adenosine deaminhse

was active. 15 111 Laczfgiga qudist i t at e Meti viatd-don of the yeasd
mat i ng paf hwesp; S the5|s ;bt05|dase tthrough f

usl LacZ was
nmeasured. | Yeast st _ex re55|ng G“ElOK G' D2298 or GQ ElCK*D2298 wer e
t ransf or A h
a plasnld | acki ng the recept or (R—) Transfornants wer e |solated and gr own
overnight in the presence of histidine %? ¢¢ Unl adenosine deam nase. 1 X
107 cells were diluted to 1 x 106 cell§7 and exposed to increasing
concentrations of NECA for 4 hours, followed by 25 determ nation of the

a- gal act osi dase activity in the cells.

THR Me
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Y east
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The results denonstrated that essentially no (3-gal actosi dase act?xiigzmﬁs
detected in R strains, ereas increasing anount f f3-gal actos Q
activity were detected ™ R+ strains expressing either G, , L229S or
G' ELOK+BR®PYEE730 t he concentration of NECA increased,G%ﬁﬁgggyﬁzéﬁa dose
dependent increase in units of 13-galactosi dase detected in response to
exposure to increased |igand concentration. This dose dependency was only
observed in cells expressing the A2a receptor. Furthernore the npost potent
G' construct for the 35 A2a receptor TWhH o) EIOK. The G D229S construct was
the second-nost potent G' construct for the A2a receptor, while the G
E10K+D229S construct was the | east potent of the three 1 1 OC T 2006 Cos
constructs tested, although even the GosEl OK+D229S construct stinmul ated
readily detectable anounts of (3gjealatosislasen activity. 5 For a further
description of the assays identified, see U S. Application Publication No.
US- 2002- 0015967- Al , published February 7, 2002, entitled "Functional
Expression of Adenosine Receptors in Yeast", now abandoned, the entire
contents of which are hereby incorporated herein by reference. 10

Phar macol ogi cal Characterization of the H Adenosi ne Receptor Subtypes
Material and Methods 15 Materials. (3H)- X  Me

(Cycl opentyl -1, 3-di propyl xanti ne, 8- [d[‘J yl-Z, 3-3H(N)) (120.0 G/ mol):
[ 3H) - CGS 21680, [carboxyethyl-3H (N)) £#30 G ) and ["]) -AB-MECA
([ 1251) _4- Ami nobenzyl - 5' - N- Met hyl car boxani delbadenostfie) (2,200 G/ mol)

|

wer e purchased from New Engl and §Q§F6n4 MA). XAC (Xantine am ne
congener); NECA (5 -N fﬁ?k%a(QE

N i

| l Al
; ' Binaing Yeast
d
compoun l R | Ki (nM) 1C50 (nM)
1000 i 1 -NH, 1 1789 >10000
| RY
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I
1002 N _CH
° |
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| /o 1328 3458
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Et hyl car boxam doadenosi ne) and | B- MECA from Researc Bi ochemi cal 2006
I nternational. (RBI, 9 The Adenosi ne De nase and Corrﬁ (Qt%
protease\éggbgg Q% cockt I tablets wer e purchased from Beghtdoigesrso
Mannhei m Indlanapolls, IN). Mgwbranes from HEK-293 cells stably
expressi ng the human Adenosi ne 2a [ RB-HA2a); Adenosine 2b (RB- HA2b) or
Adenosine 3 (RB-HA3) receptor subtypes, respectively were purchased from
Receptor Biology (Beltsville, MD). Cell culture reagents were fromlLife
Technol ogi es (Grand |sland, NY) except for serumthat was from Hycl one
(Logan, UT). Yeast strains: Sacchar omyces cer evi siae strains CY12660

[ farl-l442tbtd—3—Ftst—=HS oo cant— bLerLﬁ I7RI LYSZsTE3REI56  gpal (4[L)

-Gi3 1yq2 ura3 leu2 trilkl: hi s:i, LEL2 B p-~ Mal Leader: hAIR- PHO5t er m
2rmu- ori g |REPS Amgers] and gTaé\p- GasE10K far?-1442 tbti-i fusl-H S3
can]. stgl4::trpl: LYS2|st e3*1156I lys2 |ura3 leu2 trpl his3; LEW

PGKp- hA2dR 2rmu- 150 1 1 p C 1 2006° WO 42/ 057267 PCT/ US01/ 45280 151 oh
p. - P3 Angrt—were Oevelr oped as descri ned jaBQve. veast cufiqumge: Transfor ped
yeast werle crown in Leu-Trp [LT  media|(pH 5.4) supplemented with 2%
G ucose. |For thd065 prepargiran W rlanes 250 m of LT nedium were
inoculatgd with start titer of 1-2ix 104 cells/m fromp 30 nl overni ght

cul ture gnd incubated at|30C under Oper ndnent oxygenat i op by rotation.
After 16 hﬂrﬂ\l\ll’h the cells vwere | . 7

2 : anes
were-prepared as gescrl bed 10 bel @W VH tian Ti ssue e: The HEK-293
cells stghly ex]rﬂ'o ssed huma W@;—J 2a receptor subiype (Cadus clonpe #
5) were u _
o]
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|
1009 o
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grown in Dul beco's mninal essential nmedia (DVEM 15 suppl enent ed \1VI tdtllﬁﬂﬁ
9; fetal bovine seruma ix penicillin/strept orryc? under sel ecti \}e
pressure“ugbg%7gé),0 ny/ 418 antibiotic, at 37 0O i n aphgrgsdifidzed 5: CO2
at nosphere: east Cell Menbrane Pjgparations: 250 ml cultures were
harvested after overnight incubation by centrifugation at 2,000 x g in a
Sorval | RT6000 centrifuge. Cells were washed in ice-cold water,
centrifuged at 4C and the pellet was reséspended in 10 nl ice-cold lysis
buffer [5 MM Tris-HCL, pH 25 7.5; 5 nM EDTA, and 5 nM-EGTA] suppl enent ed
with Protease inhibitor cocktail tablets (1 tablet per 25 nl "buffer).

d ass beads (17 g; Mesh 400-600; Sign erne dded to the suspension and
the cells were broken by vigorous vort&&ifg @t 4 ¥or 5 min. The
honobgenate was diluted with additional 30 30. m lysis buffer plus protease
inhibitors and centrifuged at 3,000 x g for 5 mn. Subsequently the
menbranes were peleted at 36,000 x g (Sorvall RCSB, type SS34 rotor) for
45 min. The resulting nmenbrane pellet was resusypgpded in 5 nm nmenbrane
buffer [50 mM Tris-HCl, pH 7.5; 0.6 mM EDTA; and|5 nmv Md€121 35

suppl enented with Protease inhibitor cocktail \; ets(1 tablet per 50 m
buffer) and stored at -80 C for further expeili nmengs. 1 \_CCT 2006 WO

02/ 057267 PCT/ US01/ 45280 152 Mamal i an | nbr dne Prepar ations: HEK-293
cell mernbraxes were prepared as descyibes"prewwously (Duzic = a?.. Biol.
Chem , 267, 9844-9851, 1992) Briefly, fells: were 5 waghed with PBS and
harvested with a :-gi bber policeman. were pelted at 4CC 200 x g in a
Sorval | RT6000 centrifuge. The
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pell et was resuspended in 5 m/dish of Iysis bufferga: 4°C (5 nMﬂgusggh{pl
pH 7.5; 5 mM EDTA; 5 A, 0.2. mM Phenyl net hyl‘lfonyl fluoride, 10
ng/ m PeRsd al, b?@ and 10 ng/ M aprotinin) and honogenipggth:dyisd&sPounce
honogeni zer. fe cel | ysate was thgg, centrifuged at 36,000 x g.(Sorvall
RC5B, type SS34 rotor) for 45 mn and the pellet resuspended in 5 m
menbrane buffer [50 mM Tris-HCL, pH 7.5; 0.6 nM EDTA;, 5 nM MgCl2; 0.1 nmM
Phenyl met hyl sul fonyl fluoride, 10 ng/m 15 pepstatin-A;, and 10 ng/ m
aprotinin) and stored at -80 C for further experinments. The Bi o-Rad
protein assay kits, based on the Bradford dye- binding procedure,
(Bradford, M: Anal. Biochem 72:248 20 (1976)) were used to determ ne
total protein concentration. in yeast and nmanmmal i an nmenbranes. Adenosine 1
receptor subtype saturation and conpetition radioligand binding:
Saturation and conpetition binding on 25 nmenbranes from yeast cell
transfornmed with human Al receptor subtype were carried out using

ant agoni §t [ 3H) DPCPX ag a wf adyoactl ve t1.gand. Menbrapes: was dilutedl]in

bi ndi ng buffer , r{s- HC 4 contai ning 10 MM MgC12; 1.0 M

EDTA; 0{ 250 BSA 2 U/m nase and 1 profease 30 inhi bi tjor
cocktail|[tablet/50 m) at concen atLgns of 1.0 ng/m} In saturation
bi ndi ng penbranes (50 ng/well) were Tnclubate w th incrkeasing
concentrptions of [3H) IDPCR.}( (.05 - 25 195 35 1n a fyma7yolunme of 100 |
of bindi pg buf fieo7 at 25 f 1. hr ginthe absence and presence of 10 M
unl abel e XAC in a 96- cTotiter jplate. r 0 11 O f. T 2006 WO
02/ 05726) PCT/ USO1/ 4528 153 0
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In conpetition binding ranes (50 pg/well) were igcubate w th [-1HCT 2008
DPCPX (1.0 nM in a fin ol unme of 100 bindi ng buf at 25C for 1 hr in
t he abseRggopind@r esence of 10 pM unl abel ed XAC or increasingo1/43280
concentrations of 5 conpeting conmpousds in a 96-well mcrotiter plate.
Adenosi ne 2a receptor subtype conpetition radioligand binding: Conpetition
bi ndi ng on nenbranes from HEK293 cell stably expressing the human Ada
receptor subtype were carried 10 out using agonist [3H) CGS-21680 as a

radi oactive |liaand. Menbranes was diluted in binding buffer [50 mM
Tris-HCl, pH 7.4; containing 10 nM7{Mgil2;:~1.0 nM EDTA; 0.25: BSA, 2 Unl
adenosi ne deam nase and 1 protease inhibitor cocktail tablet/SO m) at
concentrations of 0.2 ng/ReroMombi-aremiqel®s 15 pg/ well) were incubate with
[3H) CGS-21680 (100 nM in a final volune of 100 m of binding buffer at .
25C for 1 hr in the absence and presence of 50 pM unl abel ed NECA or

i ncreasing concentrations of conpeting conmpounds in a 96-well mcrotiter

pl ate. 20 Adenosine 3 receptor conpeti N rpgi ol i gand bi ndi ng:

Conpetition binding on nmenmbranes from HEK293/cel|l stably expressing the
human A3 receptor subtype were carringd O sing agoni st [12'1) AB-MECA as
a radi oactive ligand. 25 Menbranes S di“ ut eptX¥ebi ndi ng buffer [ SO niV
Tris-HCl, pH 7.4; containing Q]zZ‘,\}gO mM EDTA; 0.25: BSA; 2 Un
adenosi ne deam nase and 1 pr i nhi'bi torl cocktail tablet/50 m) at
concentrations of 0.2 ng/nm . anes (10 Hw/well) were incubate wth

[ 251) AB-MECA (0.75 nM in a final volunme of 100 pl of binding buffer
at 25C for 1 hr in the absence and presence of 10 pM unl abel ed ! B- MECA or
~/increasing concentrations of conpeting conpounds in a 96-well

| | Al
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d !
Compoun R | Ki (M) 1C50 (nM)
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TABLE 15
Profile of Selective Adenosine Aptagonists
R
HN
Me
N7
g ass
; N A~
Ph N N
H
Binding Ki (nM)
A 7
Compound I R 1 i Ala AlD Ao
: . © 98- 18.0- |
' - \H_AC l |
1300 = O e P .-
231 48.6 80.5 315.0
1301 Me
’})\/NH.AC
, * 27.8 50.7 84.6 420.8
. H
1302 X N NHMe I
I
i 0 20.2 75.6 20.1 4.5
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25 filters (96-well GF/Cni Filters, Packard) previoggsly preso$ @-f@[p 5%

pol yethylenimne in a Fi rmate 196 cell harveste Packar d) 9 P

pl ates wWR( g ¢dkBg; coated with 50 pl/well scintillation flpgirgtisoirss2se

(McroScint-20, Packard) and countedighn a TopCount (Packard). Assays were

performed 30 in triplicate. Non-specific binding was 14.3 2.3% of the

total binding. Specific binding of [3H DPCPX;, [3H CGS-21680 and [1251]

AB- MECA was defined as the difference between the total binding 35 and

non-speci fic binding. Percent inhibition of the compounds was cal cul at ed

agai nst total binding. Conpetition data were analyzed by iterative curve

fitting to a one site nodel, and _ OC T 2006 WO 02/ 057267 PCT/ US01/-15280

155 K- values were calculated from | CAO val ues (Cheng and Prusof.

Bi ochem Pharnmacol. 22, 3099-3109, 1973) using the G aphPad Prizm 2.01

softmare 5 Results A prlnary function of certain cell surface receptors :s
recogni-ze—appropriate {1 gands. ACTOrarngry, we determ ned T1gand

b| ndi ng ?;fflnh €s to egﬁl the 'functionali integrity of :‘the Adenosine

1 recept¢r su type expressed in 10 yeast. Crudé nenbranes prepared fr
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frol /mg menbrane protein. 20 The pharnmacol ogi cal sultype characteqh§Ptpﬁm9f
the reconbi nant yeast | s transformed with huma receptor subtype
wer e inve§&%%ﬁ*ﬁg7mjth subt ype sel ective adenosi ne | i gands-1aGs1CPX;
CGS- 15943; nmpound 600; Conpound 100g; NECA, (R)-PIA; !B-MECA and

Al'l oxazi ne) that conpeted with [3H 25 DPCPX in the expected rank order.

D spl acenent curves recorded with these conpounds show the typica

st eepness $5- oul d
be nodel el by ,apgne-silte fit. The apparent dissociation constants :
estimated| for the individual cenpoypd fromthe 30 curves (Table 5) are
consistent with valuei | ed\ﬁﬂf t he recept?r obt ai ned from ot her
sources. B5 . 110 fW T 7006 WO'02/ 057288 PCT/ L'1891/ 4528@ 156 (Table 5 K
val ues fof nenbranes from,yeast Qell's tiyansformed with .5 human Al
receptor pubtype Ligands Kl (nM 10 XAC 5.5 CPX 7.1 CGS-1594 10.8
NECA 179.p 15 (R -PIAI56.3 ! B-MEGA 606;5 Alloxazine 894.1 Conpound 600
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Tabl es 6 through 12 denonstrate the efficacy and structure'

profiles of
sel ecti vt
nodul at i

al so denonstr at es

act i1v1i

deazapuri ne f the invention. Tables and 14 dermns@%ﬁ[a%[]gﬁ

(8?0§'?2r169e achi eved for human 25 adenosi ne receptgfr/g&di8S2dnyY

e functionality aboy; the deazapurine structure. Table 14
the surprising discovery that the conpounds set forth

therein have subnanonolar activity and higher selectivity for the A b
receptor as conpared to the conpounds in Table 13. 30 - 1 1 0 CT 2006
WD 02/ 057267 PCT/ USQ1/-5280 157 ﬁz;)/\B!_E 6—=FErect of —N6-Substituent--NHR Me
NI M NNA Bi ndi ns {Ygast Cofgpound R Ki inM 1C50 (hM 13.9 97.2 {600
"OH 1423 >110. 000815601 -%W’AW&-COO 602;OH _ . i OH 196.6 44-42.0
3 75.000 : 720.000 !:_400 307
1
b NFy”
1316 (CH AN :
v 333 710.000 | 710.000 97
z ;
N NHy" !.
l
1317 X\rj/ \g)(\/ |
710.000 | 710.000 | 720.000 ;369
!
.OH ;
Q 630= | 2307=
31e!
: - 37405 | 56.4 926 630276
.~OH
1319 )(O 1.8 206 802 270
.OH
1320 )(O 8.0 531 530 a9
!
.OH
2322 )(O 8.0 151 1031 54%*

.-

$R, is 3-chlorophenyl:” R, is 4-pvndyl: * % activity ‘@ 10 uM

:2-thienvl-2-v1: -Cs-H: * water solubie: * R, and R, are nvdrogen: * R, 15 >-fluorophenyl:



603 ~-C OH H o > 10.000 > 10000 604"~ ..., O Hgh : >10000 >100P

fct
\ Jo 297 9 >10000 606 ~ - i fl r. T 2006 WO 0457267 PCT/ USOL/ 4%280
158 3097, 124009p 607 OT29.1 608 C- | H 193.9 609 4111 6o I -\
""5 Ph 7%‘5 8 000 611 T 0 64.8 G32 Iv'o NHAC Trans (S.S) 6726.0 613

Table 14:

Profile of Selective A, Antagonists

R, O
5 R
HN\I\
NH
N/' \
X XR
10 N N 1
' H
15 Compound - XR, R, Binding Data K, (nM)
A, R, - Axp A,
1400 -O0-Ph Me 41.7 21 10.3 14.6
| 1401 -O-Ph(p)F Me 33 58 8.8 18
20 : _ co
1402 -0-Ph(p)Cl " Me 825 591 22
1403 -N-pyridin- Me 60 41 18 48

2-one
25 1404 -NH-Ph Me 49 31 4.6 57



NHAc Trans (R R HO32.1 614 (dl) , 1 0 CT 2006 \- 02/057267 110CT 2006
PCT/ USQOl / 45280 159 816. -577.0 615 (dl) .OH 34. 616 OH TABLE 7
Effect of C -Substitu'ent .."OH HN M 11" M R H pctedbissBondi ng
Yeast CYPBIRER Ki (nM 1050 (nM ,§04.5 >10000 N\~ 700 157.7 763.1
701 ~~z

i

TABLT 15. ARdenosine A- Recepicr Selective Compcuncs

+ at least 10 times more selective than other three subiyvpes.

Compound Structure Ki-A, Pelat:vel Relative [Relat:ve
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R NIl / RR "NRR 1 Al Yeast Bindin_e 1C50 nmpound R R F %Zg}fl
(nM (nM M Me Me 331MgpP10000 800 HI Me H.2.3 .3 801HHM§.
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MTABLE 9 NHR M N. Il M N A Yeast Conpound Bindine |IC50 R_Ki L(nl\/p
(nM 863.1 900 4512 901 8451 902 35.3 903 1 1 0 C T 2006 11 0CT 2006
PCT/ US01/ 45280 XN O 02/0-57267 163 TATABLE 10 1=iiect of N6-Substituent
NHR M Me it H Al Binaina Yeast

Pages 176-201 relate to compounds specific to the A,, receptor
Summary of the Invention
The present invention 1is also based on compounds which
selectively bind to adenosine A;, receptor, thereby treating a
5 disease associated with A,, adenosine receptor in a subject by
administering to the subject a therapeutically effective amount
of such compounds. The disease to be treated are associated
with, for example, a central nervous system disorder, a
cardiovascular disorder, a renal disorder, an inflammatory
10 disorder, a gastrointestinal disorder, an eye disorder, an

allérgic disorder or a respiratory disorder.
This invention also features a compound having the structure:

15 N——R,

N
20 R, N H
(VI)
wherein NR;R; is a substituted or unsuostituted 4-8 membered
25 ring;
wherein R3 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) (Rg)XRg, wherein X is O, S, or NRjy, wherein R; and Rg are

each independently H or alkyl, wherein Rg and Rjy are each

176



Conpound R R (nM 1C50 (nM 1789 >10000 1000 NHZ H 54.4 1865 1001 1 H 1
9.8 82.8 . 1002 ~NCHI Il O H 26-7/ 195.7 1003 0 32.8 545.8 1004 (N 2006 |
O , 1 1 OCT 2006 NVO 02/ 057267 PCT/USOL! 45280 164 147.5 .9 i. 1005 O 0
151.7 : 1918 1006 NH v 0 692.5 > 10000 1007 O 11 NHS- M W 0

~~N-, ~~cOOH 9: .1 3217 1008 t/\ NF{v.-~-~ 475.3 1 > 10000

independently alkyl or cycloalkyl, or Ry, Ryp and the nitrogen
together form a substituted or unsubstituted ring of between 4

and 7 members.
5 wherein Rg is H, alkyl, substituted alkyl, or cycloalkyl ;

with the proviso that NRjR, is not 3-acetamido piperidino, 3-
hydroxy pyrrolidino, 3-methyloxy carbonylmethyl pyrrolidino, 3-
aminocarbonylmethyl, or pyrrolidino; wizih the proviso that

10 NR;jR; is 3-hydroxymethyl piperadino only when R; is 4-pyridyl.

This invention also features a method for inhibiting the
activity of an A,, adenosine receptor in a cell, which
comprises contacting said cell with the above-mentioned

15 compounds.

This invention-also provides a compound having the structure:

R,
~N
N—'—'—Rz
20
25
(VI)

wherein NR;jR, 1s a substituted or unsubstituted 4-8

membered ring;
30

wherein R3 is a substituted or unsubstituted four to six

177



11 1009 0 NHAc 674.9 9376.0 1010 1011 % OAc 121.9 2067.5 | | 0 225.9

13462 1012 i =70.1 3009.5 1013 OH 384.9 12005 1014 179.3 3712 Id-06bass
1016 | OHi 176.1 15054 1 1 OC T 2006 WD 02/057267 PCT/ USO / 45280 165
Effect of ' 6-Suostitu:r.: NHR M |i j ale H A Binding Yeast Conpound
RK (nM IC0 (nM NHcH 9.8 115.-~ 1100 NH 53.9 551.0

membered ring;

wherein Ry 1is H, alkyl, substituted alkyl, aryl,
arylalkyl, amino, substituted aryl, wherein said
5 substituted alkyl is-C (R,;) (Rg) XRs, wiwein X is O, S, or
NR,,, wherein R, and Ry are each independently H or alkyl,
wherein R, and R;;, are each independently alkyl or
cycloalkyl, or Ry, Ry, and the nitrogen together form a
substituted or unsubsﬁituted ring of between 4 and 7

10 members.
wherein R¢ is H, alkyl, substituted alkyl, or cycloalkyl

with the proviso that NR;R, is not ' 3-acetamido
15 piperidino, 3-hydroxy pyrrolidino, 3-methyloxy
carbonylmethyl pyrrolidino, 3-aminocarbonylmethyl, or
pyrrolidino; with the proviso that NR;R; is 3-
hydroxvmethyl piperidino only when R; is 4-pyridyl.

20 In one embodiment of the compound, R, 1is aa_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, pyfidazine, isothiazole, 1isoxazole, oxazole,

25 tetrazole, naphthalene, tetralin, naphthyridine, benzofuran,
benzothiophene, indole, 2,3-dihydroindole, 1H-indoleindoline,
benzopyrazole, 1,3-benzodioxole, benzoxazole, purinecoumarin,
chromone, quinoline, tetrahydroquinoline, isoquinoline,

benzimidazole, quinazoline, pyrido(2,3-b]pyrazine, ywido [3,4-

30 blpyrazine, pyrido([3,2-clpyridazine, pyrido[3,4-b]lpyridine,
1H—pyrazole[3,4-d]pyrimidiné, pteridine, 2 (1H) -quinolone,
1(2H) -isoquinolone, 1,4-benzisoxazine, benzothiazole,

178
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25

30

quinoxaline, quinoline-N-oxide, isoquinoline-N-oxide,
quinoxaline~N-oxide, quinazoline-N-oxide, benzoxazine,

phthalazine, cinnoline, or having a structure:

" l oty

Y ///’
wherein Y is carbon or nitrogen;
wherein Rj3’ is H, substituted or unsubstituted alkyl,
substituted or unsubstituted aryl, halogen, methoxy, methyl

amino, methyl thio;

In another embodiment of the compound, the compound has the

structure:

wherein m is 1 or 2; wherein R, and Ra are each independently

Iz

be H, =+=0OH, -CH,0OH, -CH,CH,0H, -C(=0)NH,, a hetercatom, or - C
(=0) NR, Rj3;R;’; wherein Ry is aryl, substituted aryl, or
heteroaryl; wherein R;;' is alkyl, or XR;;”, wherein X is O, or

N and R;;" is substituted alkyl or aryl.

In another embodiment of the compound, R;R,N  is {D)-2-
aminocarbonyl pyrrolidino, (D) -2-hydroxymethyl pyrrolidino,

179
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.0 NRAc 1110 f-NHAc 17.3 S NRAc 1111 R 213 111.2 NHAc R

e

1
2006 WO 02/ 057267 PCT/ USOl /45280 167 TABLE '. "Retro-Anid:" Analoéddgﬁzmm

NHR M H Al Binding | Yeast Conmpound RKi (nM I1C50 (nM i

16.5 189.4 O

1200 NH, O 7.4 45.7 1201 NHWe ~Kt 0 95.? : 34 5.0 1202 HO . 529.1

4040.0
(D) -2~-hydroxymethyl-trans-4-hydroxy pyrrolidino, piperazino, or
3-hydroxymethyl piperadino.
In another embodiment of the compound, the compound has the
5 structure:
Y.
t
R8 m RA
-
\\[;j.;E]
N
R
10
wherein m is 0,1,2, or 3; wherein Y is O, S, or NR, wherein R
15 is Rpx or R,;; wherein R, and R, are each independently be H,-
OH, ~CH,;0H, “CH2CH20H, —C(=O)NH2, a heteroatom, or —C(=O)NR11R11' ;
wherein R;; is aryl, substituted aryl, or heteroaryl; wherein
Rj;'is alkyl, or XR;;", wherein X is O, or N and R;;" is
substituted alkyl or aryl.
20
In another embodiment of the compound, the compound has the
structure:
NK,
25 :N: "‘\(
o
N \\
F \ l
N N
- 30

(Compound 1600)
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Hopbfi

E 13 Profile of Selective Adenosine Ant@aondigls:soR HN Ve
Bindine lei (nM Rgl ,a DA) Conpound N HAc 9.8- 18.0-

In another embodiment of the compound, the compouncd has the

structure:

/
Vi

(Compound 1601)

In another embodiment of the compound, the compound has the

structure:

/
4

(Compound 1602)



2..1 148.6 80.3 513.0 1301 Mo N HAC i 27.8 50.7 84.6 429.8 H 1302, SO My

1c 1 n 0 20.2 75.6 20.M@. 3 0 110CT2006V\W 2/ 057267

PCT/ 1i S01/.45280. 169 1W¥3 ~ v 'VHVE 17.E 11 i.: 20.6 peQusorRhil30L, |

13.9 ' 3 %021033266 .OH .3c. 46.6 730.9 30%9. 9 30E— 6583 168. 3

171.7 ..OH 1307 (dl) 29.1 1190.6 114%.0 3.1 1308 ~~OH = 180 230 670 1. 0
110 CT 2006 WD 02/ 057267 PCT/ US411/4 2811 170 1309

In another embodiment of the compound, the compound has the

structure:

5
OH
"”Wu///
N
10 | N I N
X
N N
15
(Compound 1603)
20 In another embodiment of the compound, the compound has the
structure:
H
.-'. N
25
N

NF l \

AN
. \\\ N u
30 l

N /

(Compound 160¢)
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204 30 0.02 H- 110 CT 2006 WD @& 057267 PCT/ U SUL/ 45280 171 1315 | (C
H2)3,, 75.000 720.000 :.-400 ;0- 0 11 N 1316 tf H 333 710.000 ~ 710. 000 97
1317 0 710.000 710.000 720.000 369 .,.OH 630-- 2307=

In another embodiment of the compound, the ccmpound hées the

structure:

HQ%
> OH
iy
N
NT \
10 | l
| C
N /
15
(Compound 1605)
In another embodiment of the cocmpound, the compound has the
structure:
20
OH
“Ww//
N
25 N / \
|
x N NH CH,
N H /
O

(Compound 1606)



i 31 ~ 3.710.5 56.4 926 630176 OH 1319;- 1.8 2064802 270 . 2]2[]&2%
531 530 .1 419 .OH 8.@131 1031 54% thicn,. 1- | —C H; eaté 06
sol ubl e: oz?o’i?’;s'? are hydroecn: R is 3-{luorophcnvl: 'RcTiuse1/43280

3-chl oro hch| R, is 4-pvndvl: ~ %gactivity :a) 10 M1 0 C T 2006 WO
02/ 057267 PCT/USO /4280 172 Table 14 : Profile of Selective Alb
Antagonists R2 ~~ 5 HNNH N 10 NN XR, H 15 Conpound XRl R2 Bi ndi ng
Data K. (riiM A, A2. A2B A3, 1400 -0-Ph Me 41.7 21 10.3 14.6 4% .
-0 Ph(p)F W8 33S%H geF8°9 581105 - &Ph(FEL NS 875 591°35°66° 1463 *"°
-N-pyridi nstMa6@rdl: 18 48 2-one

=
N I\
XY, N
I "
N
10

{Compound 1607)

In yet another embodiment of the compound, the compcund has the

structure:.
15
[:ji:]“wﬁ\\OH
N
=
N
20 | A
D
N /
25 In a further embocdiment of the compound, the compound has the
structure:
[:ji:]//’\\OH
30 V
N/l \
Y, N



25 1404 -NH-Ph Me 49 31 4.6 57 . 11 0 CT 2006 \10 02/ 057267 11 0CT 2006
PCT/ US01/ 45280 173 TABLE 15. Adenosine A: Receptor Selective Conpounds *
at least 10 tines nore selective than other three subtypes. Conpound

Structure Ki-Al elat:ve Relative Relative i-Aja Ki AK-A $ 706 yMN C'S

M/ \ cry 1318 NNM 10 N/ \ \NN 1319 "w, -- 0" 15 0- I \ A\NN | " r
20 1320 ..".--.0- JI. 250 11 OCT 2006
This invention further provides a compound having the structure
(V) :
' Hﬁ\\T%¢O
5 HN

10 l \ Rs

15 | (V)
Wherein Rs is H, or methyl.

In one embodiment of the compound V, the compound has the

20 structure:

H,C 0

25 I /CH’

30 I

(Compound 1608)
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\ %0 02/ 057267 PCT/USO/4f280 174 1500 I.., M 54, M/ | \ 10 NN 15
\NN20 1501 NH25 Ni@ N/ \ "\ \NN 1502 0 3‘ 35 U 11 0 &MOCIoes

WO 02/ 0542 ¢/ 26347Us111/ 47,280 174 1503 5 10 1504 15 apcrdBedzs0

10

20

25

30

186

In another embodiment of the compounc V, the compound has the

HsC \KO

HN

structure:

NZ \\
L)
X X N
| C
N ///
This invention also provides a method for treating a disease
associated with A2s adenosine receptor in a subject, comprising
administering to the subject a therapeutically effective amount

of compounds 1V, or V.

In one embodiment of the method, the compound treats said

diseases by stimulating adenylate cyclese.
In another embodiment of the method, the subject is a mammal.
In another embodiment of the method, the mammal is a human.

In another embodiment of the method, said A2a adenosine receptor
is associated with Parkinson’s disease and diseases associated
with locomotor activity, vasodilation, platelet inhibition,
neutrophil superoxide generation, cognizive disorder, or senile

dementia.

Diseases associated with adenosine Al, R2s, A2b and A3 receptors

are disclosed in WO 9%9/06053 and WO-09822465, WO-09705138, WO-



301 1 0CT 2006 Pages _176-201 relate to conpoundggspecific to tgi %iamﬁ
receptor Summary of the ention The present inveni)n is also ba o[l]
conmpoundsgy ¥idhpdyaesel ectively bind to adenosine A2a recept errusheneby
treating a b5 disease associated w t hgAZa adenosine receptor in a subject
by admi nistering to the subject a therapeutically effective amount of such
conpounds. The di sease to be treated are associated wth, for exanple, a

central nervous systemdisorder, a cardiovascular disorder, a rena
di sorder, &35ilAFEAmmarer 210387 8or dér 098 S3&SEr oi NEREES AAl L 8P 3dr @86, @nSeye

di sorder, an..allaigi c<dksgrger, orna re%&alrreat@yc&lt_songe&hlzhl&ﬂenventwn

al so features a conmpound having the structure: R\ NRS N 20
R3 N H (VERcowperayer NRIR2 N $Ya ISU§sENCEt-ed or unsuostltuted 4 8 menbered
25 ring; . wherein R3 is a substituted or unsubstituted four to six

menbered ring; 30 wherein R5 is H, alkyl, substituted al kyl, aryl,

aryl al kyl , Thaﬁln@n%ﬁHkHQQuvééharykovwﬁéﬁelH safds éub@ﬂPPH?edDéPRypﬁ
(R7) (R8) X@%m PSR! T X ik Q. Sne@k i NRLO; gWhgt et ns RY,80d R8-ak8g Eﬁs@
i ndependent |y PH or al'’kyl, wherein RO and R10 are each 176 1 1 OCT 7006

metabolized in vivo to produce an active drug which selectively

l~ﬂ

C

inhibit AZs adenocsine receptor.

10 In one embodiment of the prodrug, saic prodrug is metabolized

in vivo by esterase catalyzed hydrolysis.

This invention alsc provides a pharmaceutical composition
comprising the prodrug and a pharmaceutically acceptable

15 carrier.

This invention also provides a method for 1inhibiting the
activity of an A2z adencsine receptor 1in a cell, which comprises

contacting said cell with compounds IV, or V.

20
In one embodiment of the method, the compound 1is an antagonist
of said A2a adenosine receptor.
In another embodiment of the pharmaceu:zical composition, said
25 pharmaceutical composition is an ophthalmic formulation.
In another embodiment of the pharmaceutical composition, said
pharmaceutical composition 1s an periocular, retrobulbar or
intraocular injection formulation.
30

In another embodiment of the pharmaceutical composition, said

pharmaceutical composition 1s a systemic formulation.



i ndependently al kyl or cycloal kyl, or RO, Ri o and t‘e' ni trogen tﬁgﬁﬁgh%
forma substituted or uébstituted ring of betwee and 7 nmenb s

wher ei n [\S0d | kyl , Substituted al kyl, or cycloal kyl pciddihidgs Proviso
t hat Nng"."z:’"‘Jr?%?’as- acet am do pi peri dgpo, 3- hydroxy pyr rgIC%Li no, o -
3- et hyl oxy car bonyl net hyl pyrrolidino, 3- am nocarbonyl nethyl, or
pyrrolidino; wzih the proviso that 10 NR1IR2 is 3-hydroxynet hyl piperadino
only when R3 is 4-pyridyl. This invention also features a nethod for
inhibitingThhe aovewnittipnof cdrsA2gpadenysd nes r ecephiod | Aoa celrdeavalticch &
conprises contactir .d,cel |, wit he above-mentioned 15 conpounds. This
i nvent i on-%‘?Ssbr%%Sg?agghﬁlconﬁ%ﬁﬁégﬁ%vi ng the®Strudtiré "' rRs NWTH 20N~ +
\' R5 R3 Nednthi2befVhy twhereian NRfRZ tiveaasubsti bht edmocunasubst i duted _
4-8 nmenbered ring; 30 wherein R3 is a substituted or unsubstituted four to
six 177 1 1 OCT 1006 nenbered ring; wherein R5 is H, alkyl, substituted
al kyl}, aryin omeyeémbkylimeanm nd, tbubstrhutedsaiyl divwbedernisacdarrhea.

In another embodiment of the method, the subject is & human.

In another embodiment of the method, the compound 1s an

10 antagonist of Aze 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.

15
In one embodiment of the method, sazid disorder is asthma,
chronic obstructive pulmonary disease, allergic rhinitis, or an
upper respiratory disorder.

20 In another embod:iment of the method, the subject is a human.
In another embodiment of the method, said compound is an
antagonist of A2: adenosine receptors.

25 This invention also provides a method for treating damage to
the eye of & subject which comprises administering to said
subject an effective amount of compounds IV, or V.

In one embodiment of the method, said damage comprises retinal

30 or optic nerve head damage.

In another embodiment of the method, said damage is acute or

chronic.



s substituted alkyl is-Cy(R7) (R8) XR9, wherein Xig 0, S, or NRLQ, wherein
R7 and R8 are each inde dentl'y H or alkyl, wher RO and R10 drlelEab
i ndependgiy d-YosHeky! or cycloal kyl, or R9, R10 and the nip¢pgen/ise@et her
forma substituted or unsubstituted;gi ng of between 4 and 7 o nenbers.
wherein R6 is H, alkyl, substituted al kyl, or cycloalkyl wth the proviso
that NRLRZ is not 3-acetamdo is piperidino, 3-hydroxy pyrrolidino,

3- et hyl oxy carbonyl met hyl pyrrolidino, 3-am nocarbonyl nmethyl, or

pyrrolidi nbn swehheheepbodigsont haf NRAR®iRked- i/l slamgchyds pilsertieding
only when B8 s, 4=B¥L| d¥bier20 kgcgeﬁigvbﬂgdhgﬁeg of thg.ggnpound, R3is a
substituted or unsubstituted four to siX nbered ring, phenyl, pyrrole,

t hi ophene, furan, thiazole, imdazole, pyrazole, 1,2,4- triazole, pyridine,
2 (1H)-pyridong. . feC1EheBYL WORE ~BRYEAZI REchoRYT LALALNE, RYT | dazZi NEpap |

i sot hi azol e, 1soxazol e, oxazole, 25 tetrazole, naphthalene, tetralin,
naph®hyri di ne, benzofuran, benzothiophene, indole, 2,3-dihydroindole,

1H-indo] , ef pdol i neyo - benzapyrazal eqfl, 3zbenzodioxol & bengaxazgple, i an
purirhecoumarin, chronmone, quinoline, tetrahydroquinoline, Isoquinoline,
benzi m dazeheacguinazoki Ae: Pyeiadie Irdjpyrazé ne, ygrido [3,4 30 b]
pyrazine, pyrido [3, 2-c] pyridazine, pyrido [3, 4-Db] pyridine,

1H pyrazol e[ 3, 4-d] pyri m dine, pteridine, 2 (1H) -quinol one,

1(2H) - i soqUihhel oheyedtdobenzi soxaziveldbenzotihicazod @gut 1F8L 1 cor@ o3 It 12006
qui pgxal i nes, gl DoLLng- Nyoxl dey . | oAkl okl pee ;X1 g, AUl poxaliNed o de.
qui nazol i ne- N-oxide; benzoxazine, pht hal azi ne, cinnoline, or ‘having a
structure:cb R and a 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 inhibition, neutrophil

superoxide generation, cognitive disorder, or senile dementia.

In another embodiment of the pharmaceutical composition, said

20 pharmaceutical ccmposition is an ophthalmic formulation.

In another embodiment of the phermaceuzical composition, said
pharmaceutical composition 1s an periocular, retrobulbar or

intraccular injection formulation.

25
In another embodiment of the pharmaceutical composition, said
pharmaceutical composition is a systemic formulation.
In another embodiment of the pharmaceutical composition, said
30 pharmaceutical coéomposition 1s a surgiceal irrigating solution.

This invention also provides a combination therapy for

Parkinson’s disease comprising compounds IV and V, and any of



Y 10 wherein Y is carbon or nitrogen; wherein R3'" is H, substituted or
unsubstituted al kyl, substituted or unsubstituted aryl, hal ogen, ﬂgtnttcmmﬁ
met hyl am no, nethyl thio; 15 In anot her enbodi nent of the conpou t he
conpound has the structure: ( m R8~ RA 20 NRER5 R3 NH 25 wherein m
is 1 or 2; wherein RA and Ra are each independently be H, =0H -CH2OH,
-CH2CH2OH, -C (=0) NH2r a heteroatom or - C (=0) NR, R11R11" ; wherein

R11 is aryhe aggg 1Hét %ﬁh%@é'e’rsor heteroaryl; wherein R11' is alkyl, or
XR11", wherein 0, 30 N'and RL1" is substituted al kyl or aryl. In

anot her enbodi ment of the compound, RIR2N is (D)-2- am nocar bonyl

pyrrolidi g, ([ﬁqf%JQQ£PXEQP%ﬁ% g%EQQBb@'g)co&ggn;t}oggi ZHQ@apy for

(D) -2- hydroxy rans rrolidi pl perazi no,
3- hydr oxy mankrelr poppradnng CdJmpamdheIV enddV memd ainy hef dﬂm)cumtqm
congound Q%%nEQ‘? 5 structure: Y RBAm.i ~ RA

This invention further provides a combinational therapy for
glaucoma, comprising compounds IV or V, and a prostaglandin
agonist, a muscrinic agonist, or a P2 antagonist.
10

This invention also provides a packaged pharmaceutical
composition for treating a diseaseaésociated 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

190



NR6 10 N R5 R3 NHwerein mis 0, 1, 2, or 3; wherein Yis 0, S, or
NR, wherein R 15 is RA or Ra; wherein RA and Ra are each mdependaqtq:?/[
H - OH -CH2OH, -CH2CH2CH, -C (=0) NH2r a heteroatom or -C (=0) 1
wherein R11 is aryl,. substituted aryl, or heteroaryl; wherein Rl1l' is
al kyl, or XR11", wherein X is 0, or Nand R11" is substituted al kyl or
aryl. 20 In another enbodinent of the conpound, the conpound has the
structure: 25 O NF° % 30 (Conmpound 1600) 180 S110CT
2006 WO 02/ 5723%%%%/ uso1/ 9§ 280 1 I n another enbedi nent of the

conpound, d has the/ \ucture: 5 CH )\
o]
HzN N R5 and R3
l
P
NC Rs
O
to provide R, /L M
!*\l1 NN Rs
P

wherein P is a removable protecting group:

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

c) treating the product of step b) under suitable conditions 10 provide

Ci

Rs
AN
N
/L \ Rs : and
Rs N N

d)  treating the chlorinated product of step c) with NHR 1Rz to provide

NR,R; Re

N\\

T
N/ N

Rs

I



NN 10 N NH N (Conpound 1601) 15 In another enbodi nent of the
conpound, the conpound has the structure: 20 NH2Z N O 25 N \N N1B0CT 306
(Conpound 1602) 1 1 0 C T 1006 WD 02/057267 PCT/ US01/-45280 182 In

anot her enbodi nent of the conpound, the ccnoc--nd has the structure: 5 CH
N10 N\ N NH

wherein NR,R, is a substituted or unsubstituted 4-8

membered ring;

wherein R; is a substituted or unsubstituted four to six

5 membered ring;

wherein Ry 1is H, alkyl, substituted alkyl, aryl,
arylalkyl, amino, substituted aryl, wherein said
substituted alkyl is -C(R;) (Rg) XRy, wherein X.is O, S, or
10 NRy, wherein R, and Ry are each independently H or alkyl,
wherein R, and R;, are each independently alkyl or
cycloalkyl, or Rs, R; and the nitrogen together form a

substituted or unsubstituted ring of between 4 and 7

members.
15
wherein R¢ is H, alkyl, substituted alkyl, or cycloalkyl
with the proviso that NR;R, is not 3-acetamido piperidino,
3-hydroxy pyrrolidino, 3-methyloxy carbonylmethyl
20 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
25 V, comprising the steps of

192



15 (Compound 1603) 20 In another enbodi nent of the conpound, the coga)%u2§®
has the- structure: H N 25 N N/ \ 30 N (Conpound 1604) 1 1 d1d€ 06
%' O 02/ 057267 PCT/UCO /45280 183 In another enbodi ment of the conpound,
t he conpound has the structure: HO 5 OH NN\ 10 N NN 15 (Conpound
1605) In another enbodi nent of the corrpound t he conpound has the
structure: 20 OH N

a) reaaing - CN Re o)
v M and )\m

H,N N Rs Rs

!
, NC Re
' o]

to provide R3J< M
oo R

P

wherein P is a removable protecting group:

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

Rs

A\

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

; and

d)  weating the chlorinated product of step c) first with dimethylamine and formaldehyde,
then with N-methyl benzylamine and finally with NH2R 1 to provide

NHR, R,
N \ \
10
/
R N N

193



25 NCH NNNHCH HHIC/ O30 (Conpound 1606) . 1 1 0CT ia?ﬁ Zﬁﬁ
02/ 0. 57267 PCT/ 1! SO1/ 45280 184 |In anot her enbodi nent of the conp ,T e
conpound has he structure: off 5 N/ \' NN 10 (Conmpound 1607) In yet
anot her enbodi nent of the conpound, the conmpound has the structure: 15 CH
N20 1 ry N N 25 In a further enbodi nent of the conpound, the conpound has
the structure: ClIJOM

wherein R; is acetamido ethyl; wherein R; is 4-pyridyl;
wherein Rs 1s H, or methyl; wherein R is N-methyl-N-

benzyl aminomethyl.

5 As used herein, "A compound 1is A,, selective." means that a
compound has a binding constant to adenosine A;, receptor of at

least five time higher then that to adenosine A;, A,,, or A;.

The invention 1s 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 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.

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 methods and results
discussed are merely illustrative of the invention as described

more fully in the claims which follow thereafter.

25 Example 22: Synthesis of Adenosine A2a Antagonists, compounds

1601,1602, and 1603.

OH Ci { S'”/OH
N

0 : \
CcN MY NJ\I§ o N X
MeO —_— | A~ —— x N/ N ™ N‘ o N
OEt H ! H
P
E0

7 N “N
Nz N Y N K
N~
Compound 27 Compound 28
Compound 26 Compound 1601
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BONNNN N110CT 2006 This invention further_provides a conmpound
having the structure (\@): H3C 5 HNCH3 .NHN 10 @ N NN | H THCI5006y)

Wherein Eﬂ%jn%;l;lm.,or methyT. I n one enbodi nent of the conppgngsissbdie
conpound has the 20 structure: H3C 4 N 25 CH3 NHN N~ \ CH3 N 30
(Conpound 1608) 185 0 11 OCT 2006

Compound 26 {10.939, 50.76 mmol) was dissolvecd in DMF (€7 ml:.
4-Amidinopyridine hydrochloride (8€.0g, 5C.%7€ mmel} and DBU
{15.4 g, 101.5 mmol) were added sequentially and the reactior
was heated to 85°C. After 22 hours, the reaction was cocoled tc

S room temperature and the DMF was removed in vacuo. The dark
01l was diluted with 2M HCl (80 ml). The reaction was alléwed
to 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, d,-DMSO) d 6.58 (s, 1H), 7.27 (s, 1H), 8.53 (d, 2H, J
= 5.6), 9.00 (d, 2H, J = 5.2Hz), 12.35 (brs, 1H). MS (ES):
212.8 (M7 +1).

Compound 27 (7.4 mmol, 2%.8 mmol) was diluted with POCl. and

15 heated to 105°C. After 18 hours, the reaction is cooled to room
temperature and the POCl, is removed in vacuo. The thick dark
0il is diluted with MeOH (75mL) followed by ether (120mL). The
amorphous red solid is filtered and washed with ether to yield
3.82 g of a red solid. The crude solid, compound 28, 1is

20 approximately 80% pure and used without further purification 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, 2H, J = 5.2Hz), 12.35
(brs, 1H). MS (ES): 212.8 (M+1).

25 Compound 1601: DMSO (5 mL) and D-prolinol (500mg, 4.94 mmol)
were added to compound 28 (500mg, 2.1~ mmol) was added. The
reaction was heated tc 120°C. After 18 hours, The reaction was
cooled to room temperature and diluted with EtOAc and H,0. The
laYers were separated and the agueous layer was extracted with

30 EtOAc (2x). The combined organic layers were washed with HQO
(2x),'brine, dried over MgSO,, filtered and concentrated to

yield 200mg of a tan solid. The solid was recrystallized from



WO 02/ 057267 PCT/USQO /45280 186 In another enbodi nent of the CO”P&%@&Z@B
t he conmpound has the s cture: H3C 0O- HNCH3 NH@®B10 H N NH i
|nvent|oQ‘§b§@WQQOV|des method for treating 2 disease pAbrasepsieted wth
Al a adenosine receptor in a subject, jgonprising admnistering to the
subject a therapeutically effective amunt of conpounds IV, or V. In one
enbodi nent of the nethod, the conpound treats said 20 di seases by

.stimulatin

subj ect
human.

associ ated wi'th adenosi ne , P.2a, Alb and A3 receptors are

i s~

N

adenyl at e cyclase I n_anot her enbodi nent of the nethod, the
Ohgm¥&l .Y 1918 dfotMeroEnBodrfrentlef tihié fet hol - "MRe MdfralEis a

25d|ﬂm@ﬂ9;h§Q;Qﬁbq@|nan§ of .t he pethpd, ssaigd- Agaogdgﬂosggp rgcggtor
is associated with Parkinson's di sease and di seases associ at ed
| oconot or 4BEBvi L§) - vAsddi %% ontHipl dt-d%et(M.nRifbi t 7 oA2 <meutﬁoph$léc (d,

super oxi depgeneyatigng qggnltéwqulgorQ@r pr_senil g,,30 Q@nqn% Disegses

|sclosed in

WO 99/ 06053Mant) WrP9B22UG5; IR TI7EBEIEP-WO 1 1 O C T 2006

10

15

20

Compound 1602: Chromatography (sili

(m,

C 9:1 CHC13/MeQOH) yielded
mg of & ten solid (2%).°H-NMR (d.-DMSO) d 2.00 - 2.50 (m,

10
4H), 4.05 (m, 1H), 4.21 (m, 1H), €.71 (&, 1H, J = 3.2 Hz), 7.18
(d, 1H, 5 = 3.2 Hz), 8.37 (d, 2H, J = <.8 Hz), B.56 (d, 2H, J

5 .0 Hz). MS (ES): 309.1 (M+1).

Compound 1603, Chromatography (silice, 20:1 Hexanes /EtOAc)
yielded 135 mg of a tan solid (53%). ‘*H-NMR (d.-DMSO) d 2.00

4H), 3.43 (brs, 1H), 3.74 (brs, 2H), 3.87 (brs, 1H), 4.49

{brs, 1H), 4.93 (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. Into a 50mL RBF 60mg of 2-(4’'-pyridyl)-4-

Chloropyrimidinopyrrole HCl salt was dissolved in 2mL anhydrous

DMSO.  3-(R)-Hydroy-(D)-prolinol TFA salt (380mg) and 500mg

sodium bicarbonate were added theretoc. The mixture was then

flashed with nitrogen gas for 5min and heated to 130“C. After

2 hours, the reaction was cooled to rcom temperature and the

DMSO was removed in vacuo. The residue was partitioned between

EtOAc (15mL) and saturated sodium bicarbonate aqueous solution

(15mL) .. The organic layer was separated and washed with brine

{(15mL) and dried over Na.SO,. After r2moval of solvent, the

crude product was purified by preparative TLC (CH.C1l,/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 (d,

2H); 8.7 (d, 2H); 11.C (l1H). MS (ES): 312 (M +1).



WD 02/ 057267 PCT/US01/4 2 tr 187 09511681, WO 09733879, JP—OQZQ%Qﬁﬁ ;
T/ U598/ 16053 and U.S. Patent No. 5,516,894, the entire content ofl wWhttH0b
are fully incorporate herein by reference. 5 This invention alsc provides
a water-sol ubl e prodruc of conpounds IV, or V; wherein said water-sol uble
prodrug that is netabolized in vivo to produce an active drug which
selectively 1inhibit A2a adenosine receptor. 10 In one enbodi nent of the
prodrug, sgi odpyg i boli ze in-vivo by esterase catal yzed
hydrolysise* |§ai%§ént'8g§% o) 5%0§¥ﬁ'§§13°pﬁgrn§8 BPRAPE coMBBEPERSN
conpri si ngléde. prodrug and a pharmaceutically acceptable 15 carrier. This
i nvention also provides a nethod for inhibiting the actiyity of an A2a
adenosine receptor in a cell, which conprises contacti%Sngﬁﬁ*cell W th
compounds |V, or¢V. 20 In one enbodi nent of the nethod, the conpound is an
ant agoni st of s&id-A2a adenosi ng or.. ,1 n angt her {ment of the

phaPnaceuticaI CONPORTIN o1 Sal gh haw®ceut | cal _conpo % Ng an
ophthal m ¢ miNat §gg. 81 n dhotlher endR5di mejr-owe tﬂiinhaﬁnameu I CAl_ome
conposi ti ol 4aid pharnmaceut¥Cal conpositPon is algeriocul ar, rgtrobul bar

or intraocul @empnjrect i2@n f or muFaPPAWNd RP | n . anot her eAhRGh RNt &Qfs t he
phar maceuti cal conposition, said pharmaceutical conposition is a systemc
formulation. 01 1 OCT 2006 \\'O 02/05, 7267 PCT/ US01/ 45280 188

10 Compound 28 (200mg) was treated with DMF (30mL), (-2, 2-
dimethylglycine methyl ester (73mg HCl salt in 2mL 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 solution (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%). 24-NMR (ZOOMHZ,

25 CDCl;), (1.3 (s, ©H), 1.7-1.9 (m, 2H); 2.05-2.30 (m, 2H); 3.6-
4.1 {(m, 11H) ; 4.80-4.95 (m, 1H) ; 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%). MS (ES): 326.0 (M'+1).
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This invention also provides a nethod for treatinc gastrointestinal

di sorder in an subject, @onprising admnistering ét he an-effect IVl 2006
amoun: ofy,,gqepeMdeds 1V, "or V. 5 In one enbodinment of the rgtinoshi/ssand

di sorder is diarrhea. | n anot her enb@gi ment of the nethod, the subject is’
a human. | n another enbodi nent of the nmethod, the conpound is an 10

ant agoni st of F.2a adenosine receptors. This invention further provides a
met hod for treatin respiratory disorder in a subject, conprising

adni ni steri%@m%unghéﬁgabj é%fN!ﬂ% efPA¥HRveCRMBuNt 6f ZcdRpounds$ Ol R .ord¥ . 15
In one enbogiggnt of fdefethad, saicd di spreler (ks agthmg cchfonig, -
obstructive pul nonary disease, allergic rhinitis, or 'an ‘upper respiratory
di sorder. 20-%hzhnot héf éRbodfitent -8 tlHe R¥thdd= thétrsubj éctéS sl huranJ

I n anot her enbogl sent 1 of gbhesmethod, sai degouPQypd,i gyan, , antagoni st of Ala
adenosi ne receptors. 25 This invention also providés a method for treating
damagé to the eye of a subject which conprises administering to said
subject an effectiye unt - pf , conp S 5l ar V. _ ne enpodi nent of the
met hod, sai ‘3"%%%%}6% lcggrrgfi 162 &t {Hﬁiﬁméﬁog{r“hdpt % {%@?@é'hégg' ﬁ%gg?ge.“ﬁh'
anot her enbbdirens, ofHt heznethod, 38 d dlak®gem) scRCUt®. DB - chroni gm, 1440, C

T 2006 WO 02/ 057267 PCI/USQ1/-15280 189 _ In anot her enbodi pent of the -
met hod, sai"égngﬁéslsgghé gé&&lﬂ%’og¥bl5050ﬁ§?”§ﬁen§; Sclfemdi- Yy pox? al or
trauma. | n @anpf her82nbods ment) of 1theenebhed, 1Hhe sgbjesh :i 94 . bunen+1)5

10 _
Compound 1604: 'H-NMR (200MHz, CD.OD) ( 3.40. (m, 4H), 4.29 {m,
4H), 6.99 (s, 1H), 7.5 - 7.2 (m, 3H), 7.90 (d, 2H), 8.39 (d,
2H), 8.61 (d, 2H). MS (ES): 357.0 (M +1).
15 TABLE 16. Adenosine A., Receptor Sel.ect:ive Compounds
* at least 5 times more selective than other three subtypes.
Compound _ Structure ‘RelaziveKl-A2aRelativeRelative
| Ki-A1l . Ki-A2b [Ki-A3
20
1600 | *

N \b
25 | N)I\>
F\O/KN N
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I n anot her enbodi nent of the nethod,
adenosi ne receptors.

Ao oo i s

conp05|tk
IV, or

t he pharnaceutlcal
effective to treat

Thi

®

conposition, s

aid

t he conpound is_an
nvention al so provide a
a therapeutically effective ampgiiy:@isoempounds
a pharmaceutically accqpfable carrier.
t herapeutically effective anount

rmac

ant agoni

euti cal

1 6y e

I n one enbodi nent of

15 Parkinson's di sease and di seases associated with

S

| oconptor activity, vasadilation, platelet jnhibition, neutrophi
super oxi de| generation, cognitiv order, or|senilg Henentia. Ijn anot her
‘enbodi nent @bt he pharmaceuti c conpositier, |said |20 pharnmaceut} cal
conposition is an ¢phthal mc fogml |Qp//1n Anot her| enmbodi ment t he
phar maceutj cal conposition, said n har maceut i cal conpositijon is
periocul ar} retrobyl bar or intragcular injection fgrmulatfion. 25 In
anot Rer enpodi nent fof the pharmacgutical conppsition, said pharnpceutigal
conpdsition is a systemc for anof her enbodi mgnt of the
phar maceut} cal conp03|t|on, ceptical |conposjition i a
surgical iyrigating solution. nvenyion|al so grovi dgs a conpi nati gn
t herapy fo Par ki s ' R rtsing cpnpounds |V gnd V, d any |of
11 0CT 7t t he dppam ne enhancers. Thi's invention lfurther provijdes a
conbi nati onal therap cancer conprising gconmpounds |V |and. V, jand any of
the gytotoxic s agen is invention further proVides g conbinati onal
therapy for glaucpma, conprising conmpounds |V or V,j and g prostagl andin
agoni st, a muscrinic agonist, or a f2 antagonist. 10
1602 . NH,
0O
15 NF l \
B ST
N /
20
*
603 on
”Wm///
25 N
N | \\
\
N N
30




This invention al so proyvi des a packaged phar maceut
ated with A2a adenosi ne
cont al ner

treating a di seaseass
conpri si Qg oAy
conpounds 1V, obl;
treating said dlsease
of preparing conpound 1V,

in a subject.

hol di ng a

ical

‘ept or
t herapeutical |y ef fpegiusvesasount of
and (b) 15 instruehg¢ ons for using said conmpound for

This invention also provide a nethod

co

nposi ti
inas

I, v

conprising the steps of 20 190 1 1 O CT 2006 a)

HoN-N-R5—and-R3 NC-R6__Qto pr n\/| de

A3 H

N RS

reacting Q\LRs O
wherein P

treating t
N

1§04 renpvabl e pritecting group; b)
a) under clclization conditmons to provide
he produ¢t of step\b) under suitabl ¢

O

treaU
H Rs.
b condi

ng the
N \ R5
i ons

pr oduc
R3 N
t o prov

f of st
NH c¢)
de d

b N
7\
NN T
Y
~ féos o, ”
10 OH
"’/I///
N
N = | \\
15 X \N u

=)
ep

R6




Il / RS : and R3 NNH d) treating the chlorinated product of steF CL

with NHRIR2 to provide RRRS NRS NR3INHI191@ 1 0 f T 2006 1 8REL®H
NRIR2 is a substituted of* unsubstituted 4-8 nenbered ring;pwharein R3 is a
substi t WOP0r AJhsubstituted four to,gix 5 menbered ring; wherein RS is H

al kyl, _substituted al kyl, aryl, arylalkyl, amno, substituted aryl,
wherein said substituted alkyl. is -C(R7) (R8)XR9, wherein Xis 0, S, or
10 NR1IO wherein R/ and R8 are-each-independently Hor alkyl wherein R9

and R10 arle®88ch i pdependéntly al kyl or cycl palkyl,| of R4, R10 4nd the
nitrogen tjpgether forma [ sulystif@ted or unsupstitutied ring of bdtween 4
and 7 nenpers. 15|wherei 6 "8 H, al kyl, substitutled al Kyl, or Jcycl oal kyj
with the proviso that NRLR2'is not 3-acetam dp pi per|i di no, 3-hy9roxy
-pyrrolidino, 3-nethyloxy carbonyl methyl 20 pyfrolidijno,
3- amcnocar ponyl net hyl , rofidino;, wth he pragvi so tjhat NRYR2 is
3- hydr oxynet hyl pi per adi lyN\when R3 is 4ipyridyl. Thijs inverjtion

further provides a ng Gofpound
g
/

10 ©
P607 : -
OH
N
15
NF I N\

| N NN

Nl A
20

1608 H,Yo *
H

25 i)
N\\\ /

. |




25 V, conprising the steps of 192 1 1 OCT 1006 a) reacting CN R6 O and

L-cl H2N NR5 RB NCR6 Oto provide R3/ N3- R5 Hwherein P id14CT 2006

renovabl e protecting group: b) treating the product of step a) under

cyclization conditions to provide OHR6 NR5 NR3 NHc) treating the

product of step b) under suitable conditions to provide CI R6 RS ; and /

N R3 N Hd) creating the chlorinated product of step c) first with

di et hyl ag then W|th N-me%hé/l 'ne ndflnally

w th NH2R OR59,}
Summary of the Invention

The present invention 1is also based on compounds which
selectively bind to adenosine A3 receptor, thereby treating a
5 disease associated with A; adenosine receptor in a subject by
administering to the subject a therapeutically effective amount
of such compounds. The disease to be treated are associated
with, for example, asthma, hypersensitivity, rhinitis, hay
fever, serum sickness, allergic vasculitis, atopic dermatitis,
10 dermatitis, psoriasis, eczema, idiopathic pulmonary fibrosis,
eosinophilic chlorecystitis, chronic airway inflammation,
hypereosinophilic syndromes, eosinophilic gastroenteritis,
edema, urticaria, eosinophilic myocardial disease, episodic
angioedema with eosinophilia, inflammatory bowel disease,
15 ulcerative colitis, allergic granulomatosis, carcinomatosis,
eosinophilic granuloma, familial histiocytosis, hypertension,
mast cell degranulation, tumor, carciac hypoxia, cerebral
ischemia, diuresis, renal failure, neurological disorder,
mental disorder, cognitive disorder, myocardial ischemia,
20 bronchoconstriction, arthritis, autoimmune disease, Crohn's
disease, ‘Grave's disease, diabetes, multiple sclerosis,
anaemia, psoriasis, fertility disorders, lupus erthyematosus,
réperfusion'injury, brain arteriole diameter, the release of

allergic mediators, scleroderma, stroke, global ischemia,

25 central nervous system disorder, cardiovascular disorder,
renal disorder, inflammatory disorder, gastrointestinal
disorder, eye disorder, allergic disorder, respiratory

disorder, or immunological disorder.

30 This invention also features a compound having the structure:
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wherein R1 is acetam do ethyl; wherein R3 is 4-pyridyl; wherein RS is H,
or methyl; wherein R6 is N-nethyl-N benzyl am nonethyl. 5 As useﬁlh?fﬁhﬁ’
"A conpound is A2a selective." means that a conpound has a binding
constant to adenosine AZa receptor of at |east five tine higher then t hat
to adenosi ne Al, A2b, or A3. The invention is further illustrated by the
foll ow ng exanples 10 which in no. way should be construed as being further
limting. The contents of all references, pending patent applications and
publ i shed pat ent applications \Q\\ed throughout this application,

i ncluding those referenced in the Nackgrognd section, are hereby

i ncorporated by reference. It shoujd be 15 und®r st ood that the nodels used
t hroughout the exanples are accepfled nodels And that the denonstration of
efficacy in these nodels is predilktive of effficacy in humans. This
invention will be better under Experimental 20 Details which
fol Pow. However, one skilled N readily appreciate that the
specific methods and results illustrative of the

i nvention as described nore whi cRsfol | ow t hereafter.

25 Exanpl e 22: Synthesis of Ant Zgoni st s, conpounds

1601, 1602, and 1603. Q™ HONN :& MeO--\' N NH EO0O N/
Conpound 26 Conpound 27“onpound N Conmpound4 1601 194

10
wherein R1 is H and R2 is cyclopropyl methylamino
carbonylethyl, cis—3—hydroxy-cyclopentyl, acetamido butyl,
methylamino carbonylamino butyl, ethylamino carbonylamino
propyl, methylamino carbonylamino propyl, 2-acetyl amino-

15 3-methyl butyl, N, N—diethyiamino carbonylamino ethyl,
thicacetamido ethyl, 3-amino acetyloxy c¢yclopentyl, 3~
hydroxy cyclopentyl, 2-pyrrolyl carbonyl aminoethyl, 2-
imidazolidinone ethyl, l-aminocarbonyl-2-methyl propyl, 1-
aminocarbonyl-2-phenyl .ethyl, 3-hydroxy azetidino, 2-

20 imidazolyl ethyl, acetamido ethyl, 1- (R) -phenyl-2~
hydroxyethyl, N-methylaminocarbonyl pyridyl-2-methyl, or
Ri, R2 and the nitrogen together. are 3-acetamido
piperadino, 3-hydroxy pyrrolidino, 3-methyloxy
carbonylmethyl pyrrolidino, 3~aminocarbonylmethyl

25 pyrrolidino, 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) -pyridone, pyrazine, pyrimidine,
pyridazine, isothiazole, 1isoxazole, oxazole, tetrazole,

naphthalene, tetralin, naphthyridine, benzofuran,
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110CT 2006 W 02/057267 PCT/USQ /45280 195 Conpound 26 (10.93 50. 76
nmml ) was dissolved in DMF (67 nmlL; 4- Am di nopyri di ne hydrochl ori dd QQ@

5C. _ 6 rLmoi ) and DBU (15.4 g, 101.5 mmol) were added sequentially and
the reaction was heated to 85C. After 22 hours, the reaction was cooled to
5 roomtenperature and the DMF was renobved in vacua. The dark oil was
diluted with 2M HC1 (80 niL). The reaction Was aIIowed to stand. After 2

hours, the SOlHéh?&%\%speh Qelded 39?3.9(270 an3 ?md;ﬂje sollini%%lmshed

W th coI d water and yie ow sof f d, “contound’ 27
(690). ' H NVR 10d¢ ROONHz beahzoplyBAErodeb. SB,BSberi:H)dJ,oﬂQ]Ze? ($>enkld)<a,zo$e53 (d,
2H J 5.6), .9.00 (d, 2H 3_= 5. 2Hz7), 12. 35 brs M5 (ES).: ,212.8
(M +) Conpoun@d” 5]7“%’7 4 rmol SOYBAEMY ol ) was df POPR % wi th POdTingddress

heated to lOSO:eNilwdﬂcﬂqd]ﬂwls.net he r eacidquinics i©eol ed t beh@amidkesper at ur e
and the POCL,is renpved in vacup. 2He Hhick dark oi | f d|| ted wi.th MeCOH
(75fL) fol | owe‘ﬁ““b?/z B PY30NO) 2THe P BMbPBRBEs PREF ol 1 TR PRitPEdPEd and

washed with etherid®yieldpy3i8Rzanel, a redrsebid, 4Tkh]e—;9)l’ruidﬁr$eq| id, 1H-
conmpound 28, is 20 approxi mately 80% pure and used without further
purification iRAYT3H Gieki’ FEHctH oM HNQVR {EZG0RE - d 2DVBE) ~dugnsdons; 1H),

7.27 (s, 1H),18. 5§Hﬂdlséﬁﬁ1nbkodé-6) 1,90 (A.s &z ihe> 5b%H%bthlgz§§e (brs,
1H . M5 (ES) : 212.8 (M +l) 25 Conpound 1601: DMSO (5 nL) and Dprollnol

(500ny, 4.94 n#d)oxae e addett ity Caviydlnis 198 - ( 500pavdne ingoNy owadeadded.

Thgo reaction yasphieatiofh-h0ok3de, AfL8Ind8, hoME sy-Fhgid eactieQn owas i neool ed
to roomtenperature and dil uted with Et OAc and H, O The | ayers were

separated and Rhe arid\fs Icdyerirnad iegtracted with 30 Et QAc (2x). The
conbi ned organic layers were washed with H O

wherein Rs is H, alkyl, substituted alkyl, aryl, or

15 substituted aryl.
wherein R¢ is H, alkyl, substituted alkyl, or cycloalkyl ;

This invention also features a method for inhibiting the
20 activity of an A3 adenosine receptor in a cell, which comprises

contacting said cell with the above-mentioned compounds.

Typiéal 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 1V,

comprising the steps of
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(2x), brine, dried over MgSO, filtered and concentrated to vyield 330@7@@
a tan solid. The solid was recrystallized from_ 1 1 0 CT 2006 WO 02/ 7
PCT/ USOL/ 45280 196 EtQAc to yield 82 ng of a tan solid (13% . 'H NWR
(200 ME:, do-DMSO 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 1H), 7.22 (m 1H), 8.22 (d, 2H J =
6.0 Hz), 6.64 (d, 2H, J =6.2 Hz), M5 (ES): 296.0 5 (M+1) , mp = 210 -
220' C (deconp.) . ConpoundCJNGOZ C}Homat ography (silica, 9:1 CHC13/ MeQH)
yi el ded 1) ny gg‘ac@,,éan solid (2%, .° "HHNWVR (d.-DMSO)jod 2 . 00 - 2 . 50 (m

4H , 4.05 (m 1H), 4.21 (m 6.71 (d, 1H, J = 3.8 Hz), 7.18 10 (d, 1H,
j 3.2 Hz), 8.37 (d, 2H, J ), 8.56 (d, 2H, J Hz) . M5 (ES) :
bxanes / Et CAc)

309 1 (M+1) Conmpound 1683 raphy (sdl i Dﬁé

yiel ded 135 ng of a tan solid ($3%. H-NI\/R(d O)d200 15 (m 4H),
3.43 (brs, 1H), 3.74 (brs, 2H),p3.67 (brs, 1H), 4.49 (brs, 1H), 4.93 (m
1H, 6.56 (m 1H), 7.12 (m 1H) , 7.40, (m 3H), 8.34 (m 2H), 11.62 (brs,
1H. M5 (ES) : 295.1 (M+!). Conpound 1605. Into a 50n. RBF 60nt of

2-(4' -pyridyl)-4 20 Chl oropyrimidinopyrrole HCINSalt waRsdi ssol ved in 2nL
anhydrous DMSO. 3-(R)-Hydroy-(D)-prolinol T#FA sal Ong) and 500ny

sodi um bi car bonat e were addgdgifiefect 0. The xtur /Waé\ then flashed with
nitrogen gas for 5mn and healt)ed to 130"RsC. d : the reaction
was cooled to roomtenperature and the 25 DVEGiwas rNsrmve ®in vacuo. The
residue was partitioned between EtQAc (15nL) and sdturated sodi um

bi car bonat e aqueous solution (15nL)..The organic |ayer was separated and
washed with brine (15nL) and dried over Na.SO4. After r--~noval of

'sol vent, the crude producwhemin Bisra femactably ppotepéngagrovs. TLC (CH, CL, / MeOH =

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

c)

/"\ Rs : and
/ N
H

d) treating the chlorinated product of step c) with NHRIR2 to provide
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)0 95/5) to yield 35 ng (500) . 'H NVR (200MHz, CDCL,) ( 2 3 2. 5 w)“i%?

3.4-3.8(—3H) 4.4-4.6 ( , 6.4 (1H); 7.1 (1H,; 8. d, ;
; 11.0 ( 02/5@ %JES) : 2 (M+1) "1 1 OCT 2006 arrpl epzj?nusf,y/n;zl@em s of
Adenosi ne" A4 agoni st, conpound 16fg6. C1 OH C N N~ NNS5 NNHNN

80C Br ( BOC W N H HN O Ove Conpound 28 Conpound 29 O Conpound 1606 10
Compound 28 (200ngy) was treated with DMF (30m.), (-2,2- dinethylglycine
met hyl ester (73ng HCl salt in 2nL vvaterza and 500ng sodi um bi car bonat e.

After 18 hours, YHRTDME WAs rignovied 2ndh

(15nmL). The 15 organic | ayer was washéd rine

rre

acub~ TheC F @B epei wase part erinned
bet ween Et OAc (BQm%oﬁpﬂetﬁﬁiur&tsed %@@!w wo@ﬁ«t@w a%%g%%

gfé ution
over -

sodi um sul fate, mEFWYé@@Hn@chFf&sWer@t“Tl@toe’élUtmhroﬁat‘wgr’a\phyb ¢sibboplamibed
hexanes/ Et OAc) %P&H@S’, IR0, ol %(amb%%qamgﬁ%mk&%@ﬂ?? éfig{éal 2kk NL\/B

(200MHz, CDC13)," (1.4 (s, ,

7.4-25 (m 3H): 38“€1U6m 2|49ut>918 Q‘]SN dzﬁtbm)-an@@@poundb%%aﬁnooedanevlls

th Comaynd, 1605, 429 N 1 6
i e T A e e I T S Tl s L liQH) ;
6.4 (s, 1H) ; 7 Wydrexynryc3ppentsla- 8-ayEdolyl= Brbokyl 24hin0d0n(s, |

azeti

;. -

dino, 2-

M8 (ES): 424.0 (Mdldoridinone ethyl, l-aminocarbonyl-2-methyl propyl, 1-
aminocarbonyl-2-phenyl ethyl, 3-hydroxy
10 imidazolyl ethyl, acetamido ethyl,

1-(R)

-phenyl-2-

hydroxyethyl, N-methylaminocarbonyl pyridyl-2- methyl,

or R:, R: and the nitrogen together are

3-acetamido

piperadino, 3-hydroxy pyrrclidino, 3-methyloxy
carbenylmethyl pyrrolidino, 3-aminocarbonylmethyl
15 pyrrolidino, or 3-hydroxymethyl piperadino.

wherein R: 1s a substituted or unsubstituted four to six

membered ring;

20 wherein Rs is H, 2lkyl, substituted alkyl,

wherein Re 1s H, alkyl, substituted alkyl,

substituted aryl.

or cycloalkyl;

aryl, or

25 This invention also provides a method of preparing compound of

V, comprising the steps of



30 The follow ng conpounds can be synthesized in the same manner. Conpound
1600: (51%9. Ms (ES): 326.0 (M+1). 197 - 1.1 0 C T 1006 N‘OOZ/ﬂSﬁE@@UB
PCT/ USul/ 4528(~ 198 Conpound 1607: 'H NVR (200MHz, CDCl...) - 18
2.80 - 3.50 (m 3H), 4.60 - 4.80 (m 3H,, 6.66 (d, 1r., _ 6.2Hz), 7.26 (m
1H, 8.21 (d, 2H, J = 6.3Hz), 6.65 (d, 2H, J 5.8Hz), 11.90 (s, 1H). M
(ES): 310.1 (M+1) 5 Conpound 1608: (64% . H NVR (200MHz, d:-DVMBO, ( 1.75
(s, 3H 2.11 (s, 3H), 2.29 (s, 3H), 3.56 (m 6H), 7.23 - 7.41 (m 5H),
8.00 (brs, 1H), 6.23 (d, 2H, J = 6.0Hz), 8.63 (d, 2H, J =5.4 Hz), 8.82
(brs, 1H), 11.56 (brs, 1HEN PNS QES): 444.0 (M +1) 10 Conpound 1604: 'H NMWR
(200MHz, CB . ODFeqling. 40. ( , 4.29 (m 4H) }6.99 (s, 1H), 7.5 - 7.2
(m 3H 7.90 (d, 2H) , 8.39 d,\ 2H) f 8.61 (d, 2§). M5 (ES) : 357.0 (M
+1). 15 TABLE 16. Adenq.,:}{iJ , gept or el ect jxe hpounds * at |east 5
times nore selective thadn oth¥r thrée subtypeBs Conpound Structure e!a
--ve i-A2a elativ Relative i3Al i-A2b i-A3 20 600 NHz N O 25 NF N

o NC Re
o provide R /( M
3 N Rs
H T -
<]

wherein P is a removable protecting gronp;

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

c)

!
c Re
NS \
/L. P Rs ; and
Rs N N
d) lrcat_i:g the chlorinated product of step c) with NH2CH2CH2)mCH2NHC(=0)R1 to
provide '
NH2CH2(CH2)mCH2NHC(=0)R}1
Re
N \

LN/ s -
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NH 30i 1.1 OCT 1006 % 1 02/ 057267 PCT/ U501/45280 199 601 OH 5 NN N
H N10 602 NH2 N 0 15 NN 20t 603 OH25 NN N 30 . 110&200?..
WO 02/ 057267 PCT/ US01/ 45280 200 604 H N 11 0CT 2006

10

15

wherein m is 0, 1, or 2;

wherein R; is cyclopropyl methyl, methyl, methylamino, or

aminomethyl;
wherein R3 1s aryl, substituted aryl, heterocaryl;

wherein Ry is H, alkyl, substituted alkyl, aryl,
arylalkyl, amino, substituted aryl, wherein said
substituted alkyl is -C(R;) (Rg)NRgR;g, wherein R; and Ry are
each H or alkyl, wherein Ry and Rjg are each alkyl or
cycloalkyl, or Rg, R;y and the nitrogen together form a

ring system of between 4 and 7 members.

wherein R¢ is H, alkyl, substituted alkyl, or Cycloalkyl ;

This invention further provided a method of preparing compound

VI,

comprising
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5N 605HO 10 OHN N~\ 15N NH N 11 OCT 2006 WO 02/057267
PCT/ US01/ 45280 201 606 OH 5 CFfj H N C 10 O 607 OH N 15 N N N1 ¢t7 B
1608 H o H25 GCGe NH N cf~ '

. CN Rs o
a) reacting
/ \ p )\Cl
HZN N R5 an R3
|
P
o e Re
10 provide //4 / \
R 'N
H '?' Rs
P

wherein P is 2 removable protecting group:

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

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

Ci R
AN
/T'\ \ Rs ; and
Z N
Rs N N |

d)  treating the chlorinated product of step ¢) with  HN

NHAc

NHAcC
10 provide

N Re

/N’k D \ Rs
=
R, N

209

Iz



NN3011OCT 2006 Pages 202-256 relate to conpounds specific to the A3
receptor Summary of the Invention The present invention is also bg$%@lqm5
conpounds which selectively bind to adenosi ne A3 receptor, thereby
treating a 5 disease associated with A3 adenosine receptor in a subject by
adm nistering to the subject a therapeutically effective anount of such
conpounds. The disease to be treated are associated wth, for exanple,
asthma, Nhyper SERSLLINI kY. d Rirlubligy i@y feyer, serumsickness, all ergic
vasculitis, atopic dernatltls éernatltls psoriasis, eczemm, idiopathic
pul nonary . f|br05|s e05|noph|I|c chlorecystltls chroni c airway

i nfl ammati on ogl ngphi ki ¢,sy S h|||c astrosnt r|t|s
edens, urtlcarlggpggglﬁ |I|ckﬁybcgggggﬁ§8fggasé%9eplso i H§| %Heﬁa
with e05|noph|bmapoin$®bwﬁmﬂuﬂgdtnnmﬁ dihsgase, S&SdUbOESE&tU&EdﬂﬂDHMlS;s

al I ergic granul rcin nat05| 5|noph|I|c ranul ona lia
hlsglocyt05|s g @%zsﬁggo' gfeéell déag R atfi'én,© f%ﬂhg¥ Eaﬁékagl
hypoxi a, cerebwaéreischgmrm Rh W esisgch enaly If aid LU}&:ld’iﬁlkl’ym O@IrC&lg Rio

di sorder, nmental ksorder ognltlve di sorder, ocardi al ischem a, 20
bronchoconst ri 8PfohCaPthF P95, "R '3 d i dddl oSS ©F Griwssh, 4

G ave's dlseasenddvah@mﬁ§rsnultlpIe scl erosi s, anaenla psori asi s,
fertility disorders, lupus erthyematosus, reperfusion injury, brain
arteriole dianeter, the release of allergic nediators, sclerodernm,

strpke, gl obal whsehewim, i25Hgenat kah , Nneny oSt SY&d e;mlwlsor&eroycq%dlkg\iascul ar
di sorder, renal disorder, |nflannatory di sorder, gastrointeéstinal

disorder, eye disorder, aIIerglc di sorder, resplratory di sorder, or

'””UHO|OQT§§$ f%é%ﬂ@kﬂn also provides a ~compound having the structure:

R;
\N"“— R2

Re

15

20 Iv

wherein R; is H and R; is cvclopropyl methylamino
carbonylethyl, cis-3-hydroxy cyclopentyl, acetamido butyl,
methylamino carbonylamino butyl, e hylamino carbonylamino
25 propyl, methylamino carbonylamino propyl, 2—a¢etyl amino-
3-methyl butyl, N, N-diethylamino carbonylamino ethyl,
thiocacetamido ethyl, 3-amino acetyloxy cyclopentyl, 3-
hydroxy cyclopentyl, 2-pyrrolyl carbonyl aminoethyl, 2-
imidazolidinone ethyl, l-aminocarbonyl-2-methyl propyl, 1-
30 aminocarbonyl-2-phenyl ethyl, 3-hydroxy azetidino, 2-
imidazolyl ethyl, acetamido ethyl, 1- (R) -phenyl-2-
hydroxyethyl, N-methylaminocarbonyl pyridyl-2-methyl,
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30 This invention also features a conpound having the structure: %&% h 10
CT 2006 NR RS 5N RS NR3NH 10 wherein Rl is H and Re 4 OCT 2006
cycl opropyl nethylam no carbonyl ethyl, cis-3-hydroxy cyclopentyl,

acetam do butyl, methylam no carbonylam no butyl, ethylam no carbonyl am no
propyl, nethylam no carbonyl am no propyl, 2-acetyl am no 15 3-nethyl butyl,
N, N-di ethylam no carbonylam no ethyl, thioacetam do ethyl, 3-am no

acetyl oxy cyclopentyl g,3-hydroxy cyel ppeI ¥ o geddar Ol Mle CarbRYLM: g0
am noet hyl, 2- i m dazofi di none et hyl, 1-am nocarbonyl - 2- net hyl propyl, 1-

am nocar bonylriketeahylo et hyl ,3-Diddroxy azeatiiodg,dizoz0 i m dazeltyly lekhyl
i d - | - 2- hyl, N v| ani
acetam do et k%‘slxik),(;na/rl({n@ﬁh&ieny plyE¥9592§¥§B,y ?Péﬁyrloac@%f%g@g?gr@n%g%

pyri dyl - 2- met hy R2 and e nitrogen together are

pi per adi no, Jhyarloxiingyr gl Bahydro3ymethyl oxypecad bony| net hyl pyrrolidi no,
3-aginocarbony|nethy| 25 pyrrolidino, or 3-hydroxymnethyl piperadino.
wherfein R3 is a substituted or unsubstituted four to six nenbered ring,
pyrrol e, thioptergn f Branist i azalbatitiutiedazoke, upytiagzol @yt el 2pbéntehazol e,

pyridine, 2 (152 0 pyridone, 4 ( - yriﬁone, yrazi.ne, rimdine
Dy dazine. (G o] oSG bo ey bl bbbl adtasoRphPHARARLS
tetralin, naphthw-ddiireolkenzofiirdme, 2 (1H)-pyridone, 4 (1H)-pyridone,
‘pyrazine, pyrimidine, pyridazine, isothiazole, isoxazole,
10 oxazole, tetrazole, naphthalene, tetralin, naphthyridine,

benzofuran, benzothiophene, indole, 2,3-dihydroindole, 1H-

indole, indoline, benzopyrazole, 1,3-benzodioxole,
benzoxazole, 'éurine, coumarin, chromone, quinoline,
tetrahydroguinoline, isoquinoline, benzimidazole,
15 quinazoline, pyrido[2,3-b]lpyrazine, pyrido{3,4-b] pyrazine,

pyrido [3,2-c] pyridazine, pyrido [3,4-b]-pyridine, 1H-
pyrazole[3, 4-d] pyrimidine, pteridine, 2(1H)-quinolone,
1(2H)-isogquinolone, l,4-benzisoxazine, benzothiazole,
guinoxaline, quinoline-N-oxide, isoquinoline-N-oxide,
20 guinoxaline-N-oxide, quinazoline-N-oxide, benzoxazine,

phthalazine, or cinnoline.

wherein Rs 1is H, alkyl, substituted alkyl, aryl, or
substituted aryl.
25

wherein Rg i1s H, alkyl, substituted alkyl, or cycloalkyl ;
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203 1 1 OC T 2006 benzot hi ophene, indole, 2,3-dihydroindole, 1Hindole

i ndol i ne, benzopyrazole, 1, 3-benzodi oxole, benzoxazol e, purine,1ddﬁﬁdm%n,
chronone, quinoline, tetrahydroquinoline, isoquinoline, benzimdazole, 5
qui nazol i ne, pyrido[2, 3-b] pyrazine, pyrido.[3,4-b]pyrazine,
pyrido[ 3, 2-c] pyri dazi ne, pyrido[3,4-b]-pyridine, 1H pyrazole [3,4-d]
pyrimdine, pteridine, 2 (1H)-quinolone, 1 (2H)-isoquinol one,

1, 4- benzi sgxazi ne, benzot hi,azol e, ui noxal i ne, i nol i ne- N- gxi de
isoquinol?ﬁe- %xi%é%o G né%glfﬂg-hf%Q?%%? quﬁﬁgioffﬁgpﬁfgxi%@f the
benzoxazi serucphthal azi ne, or cinnoline. wherein R5 is H, alkyl,
substituted alkyl, aryl, or 1{ substituted aryl. wherein R6 is H al kyl,
substituted al kyl, or cycIoaIkyI.T\mThis invention also features a nethod
for inhibiting the 20 activity of Jan A3 adenosine receptor in a cell,

whi ch conprises contacting sai g W th the above-nmenti oned conpounds.
TprcaI synthetic schenes for the preparation of deazapurine internedi ates
~of the invention are outlined below in~Scheme |I. 25 This invention al so
provi des a nmethod of preparing conmpound IV, conprising the steps of 204 1
1 0CT 2006 a) reacting CNR6 Ocl H2NR5 and R3 NP O NC R6

NH

/
N
10 , N "
\N :“
N («]
In another embodiment of the compound, R; is phenyl.
15
In another embodiment of the compound, Rg 1is hydrogen or
methyl.
In another 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: '
[ m u R,
30

212



to provide RA3 HNRS P wherein Pis a renovable protecting group; b)
treating the product of step a) under cyclization conditions to pypgtpes CH
Rs N~\ RS NR3 NHCc) treating the product of step b) under suitable
conditions to provide C R6 N Il RS and N R3 NHGd) treating the

chl orinated product of step ¢c) with NHRILR2 to provide NR R2Z R NR5 R3
NN205110C12006 W 02057267 PCT/USQl/ 45280 206 wherein R is H

and R is cycl Qggggyhcrggé%uﬁgrq’x?%%r bonyl et hyl , ci s-3-hydroxy

cycl opentyl, acetam ‘am no car bonyl ami no butyl, e-hylam no
carbonyl am nc propyl, nethylam no carbonyl am no propyl, 2-acetyl amno 5

3-met hyl bUty|WhQEgﬁg|E}h¥gag}g oé¥g3¥¥“Qé¥ﬂJ¥3‘¥épﬁyl, methylamino, or
aminomethyl;
wherein R; is aryl, substituted aryl, or heteroaryl;
wherein Rs is H, alkyl, substituted alkyl, aryl,
arylalkyl, amino, substituted aryl, wherein said
10 substituted alkyl is -C(Ry) (Rg)NRgRjs , wherein R; and Rg
are each H or alkyl, wherein Ry and R, are each alkyl or

cycloalkyl, or Ry, Ry and the nitrogen together form a

ring system of between 4 and 7 members.

15 wherein Re¢ is H, alkyl, substituted alkyl, or cycloalkyl ;
In one embodiment of compound V, m is 0 and R; is phenyl.

In another embodiment of compound V, m is 1 and R; is phenyl.

20
In another embodiment of compound V, m is 2 and R; is phenyl.
In another embodiment of compound V, Rs; and Rg are methyl.
25 In another embodiment of compound V, Rs and R¢ are methyl.
In another embodiment of compound V, Rs and Rg are methyl.
In another embodiment of compound V, the compound has the
30 structure:
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t hi oacet am do et hyl,

2-pyrrolyl
1- am nocakBQBXkLrgs Met hyl propyl
B2 10 1 m dazol yl ethyl acef;qm do et hyl,

: N—nethylanlnocarbonyl p_yridyl -2- nethyl, or R, R_and the
ni‘t r ogen together are 3-acetam do piperadino, 3-hydroxy pyrrolidino,

3- et hyl oxy
pyrrolidino,

azeti di no,
hydr oxyet hyl ,

3-a

] no acetyl oxy cycl opentvi,
carbonyl am thvl, 2- imdazolidi none
1- am nocar bonyl -

3- hydroxy cyclo

yl,
1- (R) - phenyl - 2-

car bonyl net hyl pyrrolidino, 3-am nocarbonyl nethyl 15

or 3-hydroxynet hyl

piner adi no. wherein R

unsubstituted four to six nenbered ying; 20 wherein R5 is H alkyl,
substituted al kyl, or

al kyl ,

of preparing conmpound of
reacting CNRs O HZN /J R5 and R3 0 NC|Rs
wherefn P is a renovable protecting gro

a) under cyclization conditions to provide

10

20

.25

or substituted aryl.

In another

structure:

cycl oal kyl ; erein Re is H alkyl,
This invention also provides a nethod
V, conmpM’si ng™he steps of 1 1 OC T 7006 a)

to provide R3 ADbl,\, NR5 HN
b) treating the product of step
OHR6 RS NR3 NH

NH

(Compound 1316)

embodiment of compound V,

>§
N

e

(Compound 1311)

CH,

Iz

the compound has

CH 4

Iz

LOE ot

2- phenthggbyhu<§nhydroxy

is a substituted or

substi t ut ed

the



Cc) treating the product of step b) under suitable nditions to prowaf
Rs N°R5 ; and R3 N H reating the chlorinated i)duct of step 1:}0 tm

) ~1 i 2CHALEHBeRENHC(=O' R t to provi de NH2CH2( CH2) nCH2NHIC(T7@oR45280R6 N 11
R RIN207 110CT 2006 whereimiis 0, 1, or 2; wherein Rl is

cycl opropyl - nethyl, nethyl, methylam no, or am nonethyl; 5 wherein R3 is
aryl, substitut ed aryl, heteroaryl; wherein RS is H al kyl, substituted

al kyl , é I aI k)é %mmno ‘T\ﬁgtl t ut ed 2ary wherein said 10

subst i t ut (ﬁaaﬁ1 RTL SEPRTY MERS) RPGP v\/ﬁerelnif?n SYFRRE S e"BachH ¥ or

al kyl , V\/nertmuzttla&eand R10 are each al kyl or cycl oaI kyl, or RO, R10 and the
nitrogen together forma ring systemof between 4 and 7 nenbers. 15
wherein R6 is H, alkyl, substi d al kyl, or cycloalkyl ; This invention
“further provided a nethod of pre&paring conpound VI, conprising 208 110 C
T 7(%06 a) reacting CN R6 0 / CY Zk-

NH
lO N / \

15 (Compound 1202)

In another embodiment of compound V, the compound has the

structure:
HaC
20 S
o) NH
25 NH CH,
N// \\
|
\ N/

30

(Compound 1310)



HZN N R5 and R3 P 0 NC to provide R, 1 3 NNRS HP mherelﬁﬁﬂmgl
renovabl e protecting gr . b) treating the product step a) und‘e

cyclizatigly Redeyions to provide OHR6 N~ \ RS N N pt1/6201168at i ng
t he product of step b) under suitable,gonditions to provide ClL R6 N R5
and R3 NNH d) treating the chlorinated product of step ¢c) with HN NHAc
NHAC- to provide NR6 N)-I R RI NH 20911 OCT 2006 wherein R3is
unsubstituted aryl.

In another embodiment of compound V, the compound has the

structure:

CH,

10 N A\
[ >
\N N
15 (Compound 1312)
This invention further provides a compound naving the
structure:
20
HQ,
¢
KN
25 CH,
N \\
l CH3 :
A
N N
30

{Compound 609)



wherein R5 H, al kyl, substituted al kyl, aryl, arylalkyl, amno, :
substituted aryl, wherein“said substituted alkyl is 5 -C(R7) (R8ﬂ kﬁ£#ﬁ%ﬁ
wherein R-1 and R8. are each H or alkyl, wherein RO and R o are each al kyl
or cycloalkyl, or RO, Ro 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 also provides a conpound having the structure:
R1L N R2 R@h1é5lhbéﬁkl$$[§ﬁ§%|ﬁréﬂldé¥ aWQ%REbGn81h5§1#53@KEF§% %?éﬁ?%|0propyl
met hyl am no carbonyl et hyl, cis-3-hydroxy cyclopentyl, acetam do butyl,

met hyl am no car bonyl am no butyI, | ani_R@eccar bonyl am no 25 propyl,
nmet hyl am no car bonyl am no propyl, yl am no- 3-nethyl butyl, N,
i i oacet am do et hyl, 3-ani no acet yl oxy
cycl opentyl, 3- hydroxy cycl open pyrrol yl carbonyl am noethyl, 2-
i m dazol i di none ethyl, 1-am nocarbolyl-2-ngthyl propyl, 1 30
am nocar bonyl - 2- phenyl et hyl, 3-hyd oxy azgtidino, 2- imdazolyl ethyl,
acetam do ethyl, 1- (R)-phenyl ,  N-net hyl am nocar bonyl

pyridyl-2-methyl, 210 1 1 R2 and the nitrogen together
are 3-acetam do plperadlno h drox 1

a0, 3-net hyl oxy

10 VI
wherein R3 is unsubstituted aryl.

wherein R¢ is H, alkyl, substituted alkyl, or cycloalkyl ;

15
wherein Rs is H, alkyl, substituted alkyl, aryl, arylalkyl,
amino, substituted aryl, wherein said substituted alkyl is
-C(R7) (Rg)NRgRjp, wherein R; and Rg are each H or alkyl, wherein
Ry and Rjg are each alkyl or cycloalkyl, or Ry, Rj;g and the
20 nitrogen together form a ring system of between 4 and 7
members.
. In one embodiment of compound VI, the compound has the
' structure:
25 H
e
[:A:]// 0
N
N \\
3 |
0
\N N

(Compound 1309)
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3- hydr oxynet hyl pi perad . 5 wherein R3 is a subst@uted or unsu
benzene, al t hi ophene, furan, thiazole, imdazole, €
1,2,4-trpﬁgégéfdg§ridine, 2 (1H) - pyriggne, 4(1FD-pyridone}Rﬁzgiggiﬁg,
pyri m di ne, pyridazine, isothiazole, 1soxazole, 10 oxazole, tetrazole,
napht hal ene, tetralin, naphthyridine, benzofuran, benzothi ophene, indole,
- 2, 3-di hydroi ndol e, 1H indole, indoline, benzopyrazole, 1,3-benzodi oxole,
benzoxazol €7 pARFneS™ReEhBe?h, °éhr 6ABPRYNGuIlFAIS . net het etgmpydrdqbiarol i ne,
i soqui nol i ng,- Ranzidi dazol e, 15 qui nazoline, pyrido[2, 3-b]pyrazine,
pyrido[ 3, 4-b] pyrazine, pyrido [3,2-c] pyridazine, pyrido
[3,4-b]-pyridine, 1H pyrazole[3,4-d] pyrimdine, pteridine,
2(1H) - qui nol one, 1(2H)-isoqui nol one, 1, 4-benzisoxazi ne, benzot hi azol e,

qui noxal i ne, qui nol i ne- N-oxi de, i soquiAON_nexNYexi de;c"20
qui nexal i ne- N-oxi de, qui nazol i ne- N- oi de, enzoggﬂrﬁ;, pht hal azi ne, or
yl,

car bonyl net hyl pyrrolidinpo, 3-am nocarbonyl nethyl rrolidino, o
* b8 g

cinnoline. wherein R5 is H alkyl, spbstituted al aryl, or substituted

aryl. 25 wherein R6 is H, alkyl, sub
1 OCT 2006 In one enbodinent of the c
structure: WBC NH 5 ONH NN :

ituted al kylo, or cycloal kyl ; 211 1
ound, EQF conpound has the
3

N
10 CH,
N N
15
In another embodiment of compound 1309, the compound has the
structure:
H
20 N\H/CH;,
| - N |
CH;, '
25 | N \
|
\ N
N H



N~ \ 101 -t NN UIn another enbodi nent of the conmpound, R3 is phenyl.
15 I n anot her enbodi nent of the conpound, R6 is hydrogen or nethy11nrm7mg
anot her enbodi nent of the conpound, R5 is hydrogen, nethyl, 20 phenyl,
3-chl orophenyl oxy nmethyl, or trans-2- phenylam no nethyl pyrrolidino

met hyl . This invention further provides a conpound having the structure:
250 () mMHR HNR6 30 N~\ R R3 NHZ212 1.1 OC T 2006 mherein m
is 0, 1, @hid M@%maen%gé 5Y6L 0REORY | c SRS dMa HIRLRY nReLhy|af or
am nonet hyl; 5 wherein R3 is aryl, substl uted aryl, or heteroary

wherein R5 is H al kyl, substituted,,al ky aryl, aryIaIkyI am no,
substi-tuted aryl, mhereln said 10 sd\ﬁvitutea aIkyI is -C (R?) (R8) NROR1O0
, Wwherein R7 and R8

N// \\ _
5 | Rs
\\.N N
VII
10 wherein R, is 3-hydroxy cyclopentyl ethylamino
carbonylamino propyl, N, N-diethylamino carbonylamino

ethyl, thiocacetamido ethyl, 3-amino acetyloxy cyclopentyl,
3-hydroxy cyclopentyl, 2-pyrrolyl carbonyl aminoethyl, 2-
imidazolidinone ethyl, l—aminocarbonyl—?—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 embodiment of the compound, the compound has the

structure: _
H 0
25 £\1¢? Cih
HN
CHy
Nw cHy
/
N
30 I N
AN
N A

(Compound 1700)
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are each H or alkyl, wheggein RO and R10 are each al kyl or cycloahhy@g[gm
R9, R10 and the ni trogei ogether forma ring syst‘w of between 4 and
members. J5.yes&in R6 is H alkyl, substituted alkyl, or pgyglsgphseyd In
one embod MeNt  of conmpound V, mis O,3nd R3 is phenyl. In another

enbodi nent of conmpound V, mis 1 and R3 is phenyl. 20 In another

enbodi nent of conpound V, mis 2 and R3 is phenyl. f,-... In another

enbodi ment of conpound V, R5 and R6 are nethyl. 25 In another enbodi nent of
conpound V,IrR:medh®6 ambogetkylt. ofl nttanotbepoendodic hentc cofoceerpound My e R5
and R6 are MW yred n another enbodi ment of conpound V, the conpound has
the 30 structure: 213 110CT 2006 WO 02/057267 PCT/1JS011/ 45280 214
HZNONH 5 NHCH3 N1 1 CH3 NH (Conpound 1316) ]5 In another enbodi nent

Hy

of compound V, the conpound has the sﬁucture: H3C

H,C\/N\KO
HN\L

NH

5

10 %
N
[ =
\\N N
15 ' (Compound 1701)'
In another embod;ment of the compound, the compound has the
structure:
- HJC S
20 h
HN
NH CH,
25
NT \\
|
\
N H
30

(Compound 1702)



O 20N 25 NHCHs N CH 3 30 NN H (Compound 1321) 1 1 O CT1%O@ﬁZUM§O
02/ 057267 PCT/1S01/4' 2415 | n anot her enbodi nen f compound V, €

conpound, has - he., structlre: 5. NH ONH 3 10 N CH 3 N PNethsdpstdgompound
1202) In &nothér enbodi ment  of conmpogyd V, the conpound has the structure:

HNC
In another embodiment of the compound, the compound has the
structure:
CH 4
NH
S5
o} NH
NH
CH 4
10
N \\
|
\ N
N H .

15 (Compound 1704)

In another embodiment. of the compound, the compound has the

structure:

' NH ,
20
0
o
NH
25 CH 4
N = \
| o
\ N
N H

30

(Compound 17095)



20 NHMNH O 25 NHCH NGB NH 30 (Compound 1310) 11 0 C T 200@ 0 206
02/ 057267 PCT/ Us01/ 4528@QR16 1 n another enbodi neny@f conpound V,
conpound f structure: /CH3 HN 5 o HN NH CH, — 10 N, < ]}\INH
15 (Corrpéh(iu‘gyﬁls}%i) This invention furiher provides a corrpouncﬁ?é&ﬁ t he
structure: 20 HO

In another embodiment of the compound, the compound has the

structure:

Iz

NF l AN
10 ::: /L>\\N

(Compound 1706)

15
In another embodiment of the compound, the compound has the
structure: | -
20
HO/’
NH
25
N I \
\N 2



25 CH3 NI CH3 \ NNH 30 (Conpound 609) 1 1 0 C 1 2006 This invention
al so provides a conpoun!!Eaving the structure: NHAQEIN 5 R6 N\ TR5IRBIHGN

10 VI wherein is unstpbstituted aryl. wherein R6 is H, imehLﬁzﬂ, -
subst i t ul” dLéTk5$, or cycloalkyl ; 15 wherein RS is H, aT yl', substituted

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

alkyl is -C(R7) (R8)NRORLOr wherein R7 and R8 are each H or al kyl, wherein
RO and R10 are each al kyl or cycloal kyl, or RO, RLO and the 20 nitrogen

t oget her fbmnmeaoriheg Systemainhet iveene4candodndpenier scongpwone eabodheent

of‘conpoungtylttgpg:conpound has the structure: 25 ri ~~cH, O
HO%
| .
-%Wm
N l N\
10 S h

In another embodiment of the compound, the compound has thé

15 structure:
HO
20
NH
NF I N\
25 X, N



NCH N~\ CH 30 NtConpound 1309) 217 _ i 110 C T 1006 WO
02/ 057267 PCT/ USOl / 4528@g) 218 "I n one enbodi ment of@@ormpound 13091 [i(He?UnR

conpound,, ﬁ% structure: H ,A\ANCH3 5 O N NpepushPs G NN ™
15 In anot odi nent of corrpound291309 t he conpound has tlh Struct ure:

H 20NCH3 ONCH3 25 N

In anotner embodiment of the compound, the compound ha

n
1
o)
m

structure:

HO

NH

10 N /‘K
H

In another embodiment of the compound, the compcocund has the

15 structure:

7]
. o
20 N
HN
INH
\N ,
30

{(Compound 1707)



CH3 N N" 30 11 0CT1006 This invention also pr ox&es a conmpound a9
the structure: NH R6 l\‘l RS NH VII 10 wherein i s 3-hydroxy

cycl openyplo2ptfr¥h am no carbonyl ami no propyl, N, N-di et hyl gei/Qoo1/45280
carbonyl amno ethyl, thioacetam do gkhyl, 3-am no acetyl oxy cycl opentyl,

3- hydroxy cycl opentyl, 2-pyrrolyl carbonyl am noethyl, 2- imdazolidinone
et hyl, 1-am nocarbonyl-2-nethyl propyl, 1 15 am nocarbonyl -2-phenyl ethyl,
3- hydroxy azetidino, 2- imdazolyl ethyl, acetam do ethyl, 1-(R)-phenyl-2-
hydr oxyet Hyl , 2% tINE Fre ERPICEATROE arfonyfte pyPTRgn - mehRyIcompstverceire R5taad R6
are independgitdyrdt substituted or 20 unsubstituted al kyl, or aryl. In one
enbodi nent of the conpound, the conpound has the structure: 25 NYC, % % Ch
NNCh NHCM N30 0

S

NH
10 W | \
\N N

{Compound 1708)

In another embodiment of the compound, the compound has the

20 structure:
H,N o}
H,C
NH
25
CH,
N = ' \\
N N
N H
30

(Compound 1709)



N H (Conmpound 1700) 21 0 _ 11 aUT 1006 WO 02/ Q27267 PCT/ USO3/14H28006
220 I n anot her enbodi of the conpound, the co nd has the
structurewol3@7267HCN /o M "*~~ NHCH 10 N~ \ CH A mMush1/4528015
(Compound 1701) I n anot her enbodi nent226f t he conmpound, the conpound has the
structure: HNC S 20 HNNHCH 25 NCH NN

In enother embodiment of the compound, the compounc has the

structure:
5

NH
N/' \\
10 Ny H
(Compound 1710)

15

In another embodiment of the compcund, the compound has the

structure:
20

N . '
.- H NH
25 N l N\ .
X

30 '

(Compound 1712)



H 30 (Conpound 1702) 1 1 0 C T 2006 WO 02/ 05726737/ USO|/4528011@2].2[][]5n
anot her enbodi nent of t conpound, the conpound h structure: CH NH
5 O NH Nil &bhosts7N CHI N H 15 (Compound 1704) | n anot pefriisobhedsirent of
t he conmpound, the conmpound has the giructure: NH 20 O ONH 25 CH N CH

In another embocdiment of the compound, the compound has the

structure:

CH;
5 7\
—
HN
- ~§
’ <i:::§
(Compound 1713)
15 |
In another embodiment of the compound, the compound has the
structure:
//A\\v//NH
HN
o
: | N \\ N
25 : l



N NM 30 (Conmpound 1705 | 1 OL T 2006 v-10 02/057267 PCT/ US(?J]/ 4%5[2223&
222 | anot her enbodi ne of the conpound, the co nd has the 0
structureyolf@ospeNH N ~\ 10 N N H (Conpound 1700) 15 ddya6nidlah

enbodi ment of the conmpound, the conpougd has the .structure: 20 HO KLNH
25 N/ \ \NN 30 110CT 2006 WD 02/057267 PCT/USO /-$52811

In another embodiment of the compound, the compound has the

structure:

HO
5
NH
a
| A\
10 X l
N T °
ci
(Compound 1714)
15
In another embodiment of the compound, the compound has the
structure:
HO,
20
1131000
NH
=
" A\
25 X l

N N 0

Cl



223 I n anot her enbodi nent of the conpound, the coggound has the 1 0CT 2006
structure: HON-<10 N N I n anot her enbodi nent of e conpound, Ehe

conpound %@Q 15 strtcture: HO 20 NH N 25 NN H 3Qd&1&:807006
NVO 02/ 0 "PCT/ USQ / 45280 224 | ny@not her enbodi ment o the conpound, the

conpound has the structure: HO 5 b,.."*NH N 10 NN H In another
~ enbodi nent of the conpound, the conpound has the 15 structure: O

In another embodiment of the compound, the compound has the

structure:

10
(Compound 1715)
In enother embodiment of the compound, the compound has the
structure:
15 OYN{*CHJ
N H
U.um\\
NH
= ¢
20 o N\
\N N o
In another embodiment of the compound, the compound has the
25 structure:

30




20 HHNNH "5 NNN H 30 (Conmpound 1707) | 1 0 CT 2006 WO 02/ 057267
PCT/ US4J1/ 45280 225 |In another enbodi nent of the conpound, the ch a6
has the structure: HN 5 NNH 10 N \ ~-NN H 15 (Conpound 1708) In

anot her enbodi nent of the conpound, the conmpound has the 20 structure: H2N
0 H3C NH 25 CH3 N

This invention also provides a compound having the structure:

10
VITI
wherein R;, R; and the nitrogen together are 3-hydroxy
pyrrolidino, 3-methyloxy carbonylmethyl pyrrolidino, 3~
15 aminocarbonylmethyl pyrrolidino, or 3-hydroxymethyl
piperadino;
wherein Rs and Rg are independently H, substituted or
unsubstituted alkyl, or aryl.
20
In one embodiment of the compound, the compound has the
structure:
HO
25
N
=
N I \
30 S o

(Compound 1711}
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N NH 301 (Conmpound 1709) 11 UCT1006 WO 02/057267 PCT/ US01/ fﬁﬁg %ﬁlg
I n anot her enbodi nent o he conpound, -t he conpoun as the struc I
HZN 0 5 NH_ N N N (Conpound 1710) 15 In another Rtg,0f the
conpound; WG Gras Z:% ound has the stru%gure: 20 NNH H 25 d@k(ﬂ‘ﬁ; 8030
(Compound 1712) 1 1 0i, T 2006 \\'O 02/057267 PCT/LS01/-15280 227 In
anot her enbodi nent of the conpound, the conpound has the structure:

In another embodiment of the compound, the compound has the

structure:

HO

5
N
N/// | \\
10 ' X N
N H
{Compound 1703)
15
In another embodiment of the compound, the compound has the
structure: '
HO//
20 O
N
NF \
25 |
\
N N



CH3 HN" N~ O NHN 10 N H (Conpound 1713) 15 In anot her enbodlﬁw 2%
t he conpound, the conpo has the structure: 206 NH / \

25 NN N__ T 2006 02/ 057267 PCT! US01/ 4280 228 1 Ba
‘enbodi msﬁ\&(g%mgﬁé conpound, the conpayhd has the structurﬂecr}/l&%%B I{IH

\' 10 NH A (Conpound 1714) 15

In another embodiment of the compcund, the compound has the

structure:

HO

S

N

NZ \\
0 |
_ ' A N
15 In another embodiment of the compound, the compound has the
structure:
mx
)

30 {(Compound 1716)



I n anot her enbodinent of the conpound, the conmpound_has the stru
20 NH N 25 Q' J' 110CT 1006 WO 0‘57267 PCT/ US gim@@@?@

229 I'n anot he rrbodl t of the conpound, the conpound PE4a2s¢
Structur SOBEET LN 5 NH N | 53510 (Conpound 1715) e sifisan

enbodi nent of the corrpound, the conpound has the structure: 15 a H, ) TNH
NHNH 20 NH

In another embociment of the compound, the compound has the

structure:

N
10 N l \ Ct
X
N N o
15

In another embodiment of the compound, the compound has the

structure:

HaC
20 \o
o
N
25
N = I \ Cl
\\N 2 5

30



N H O In anot her enbodi t of the conpound, the conpound has the
structure: 0 CH ~NH N@ CNH300 H NHO1 1 T 2006 Th|1s1 e 10

i nventi oRyglys@sPEeVi des a conpound having the structure: @ﬁ;d%oﬁxémﬁjRﬁ 5
NRS NNH 10 VIII wherein Rl, R2 gapd the nitrogen together are
3-hydroxy pyrrolidino, 3-nethyloxy carbonyl nethyl pyrrolidino, 3 15

am nocar bonyl net hyl pyrrolidino, or 3-hydroxynethyl piperadino;, wherein RS

and R6 are independently H, substituted or unsubstituted alkyl, or aryl.
20 , In ancther embodiment of the compound, the compound has the

structure:

NH,
5
(0]
N
N = Cl
10 '
X
| N H ©
15 {Compound 1717)
In another embodiment of the compound, the compound ‘has the
structure:
20
~‘N§<Nm
: : o
25 "

30



I n one enbodi nent of the conpound, the conpound hasgihe structureg:,
N N~\ 30N NH (C‘ound 1711) 230 (r) _ S 1 C T 2006 VB”]-EHDﬁﬁs
02/ 05726y HeF644591/ 45280 231 I n anot her enbodi ment of thewowpasnd, the
compound has the structure: HO 5 N3N/ \ N10 N H (Conpound 1703) 15
I n anot her enbodi nent of the conpound, the conmpound has the structure: HO
20 N 2

- In another embodiment of the compound, the compound has the

structure:
NH,
5
0
N
10 Cl
N/! \ .
\ ..
15
In another embodiment of the compound, the compound has the
structure:
20
OH
N
25 N l \\
N \
[ :J/ "N N %
Cl
30

{Compound 1718)



NICN 5NH )0 _ 11 0CT 2006 WO 02/057267 PCT/USO /4528t- 232 1In
anot her enbodi nent of the conpound, hie conpound has the structuréil 06 2005
N N 10 N N H 15 In another enbodi nent of the conpound. the conpound has
the structure: HCQ 20 o0 d 25 NH O 30 (Conpound 1716) 110CT
2006 NVO 02/ 07267 PCT/ US411/ 45280 233 In another enbodi nent of the
conpound, the conpound has the structure: HNC O 5

In another embodiment of the compound, the compound has the

structure:
\“\\\
\OH
5
N
NZ l \
10 \N N o
H
Cl
15 In another embodiment of the compound, the compound has the
structure:
OH
20 N

ct .

This invention also provides a method for treating a disease
30 associated with A3 adenosine receptor in a subject, comprising
administering to the subject a therapeutically effective amount

of any of the compounds IV, V, VI, VII, or VIII.
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O ON10 Nd H 15 In another enbodi nent of the conpound, the conpound
has the structure: H3C 20 0 ON 25 NG NNO30 (r) 11 0 c t12d6006
WO 02/ 057267 PCT/ US01/ 45280 234 1n another enbodi nent of the conpound,

t he conpound has the structure: NH2 5 O N10 Nd NO NH 15 (Conpound
1717) I n another enbodnent of the conpound, the conmpound has the

structure:

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 system disorder, a
cardiovascular disorder, 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, 1upﬁs erthyematosus,
reperfusion injury, brain arter;ole diameter, the release of

allergic wmediators, 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 adenosine 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/US98/16053 and U.S.

Patent No. 5,516,894, the entire content of which are fully
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20 NH2 O25 Nd NH (r) 11 0CT 2006 WO 02L057267 PCTi USQ (epaAgsl
235 | n anot her enbodi of the conmpound, the co nd has the
structurgyohkiés72e7 O CN 10 A N H O 15 In anot her enbodiqensoinksbhe
conpound, the conpound has the strucifsgre: 20 CJOH 25 NN\ NHO Ud
30

incorporate herein by reference.

This invention also provides a water-soiuble prodrug of any cf
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 1inhibit A3 adenosine receptor.

In one embodiment of the prodrug, said prodrug is metabolized

in vivo by esterase catalyzed hydrolysis.

10
This 1invention also provides a pharmaceutical composition
comprising the prodrug and a pharmaceutically acceptable
carrier.

15 This 1invention also provides & method for inhibiting the
activity of an A3 adenosine receptor in a cell, which comprises
contacting said cell with any of the compounds IV, Vv, VI, VII,
or VIII.

20 In one embodiment of the method, the compound is an antagonist
of said A3 adenosine receptor.

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

25
In another embodiment of the pharmaceutical composition, said
pharmaceutical composition 1s an periocular, retrobulbar or
intraocular 1injection formulation.

30 In another embodiment of the pharmaceutical composition, said

pharmaceutical composition is a systemic formulation.



(Conpound 1718) 1 1 OC T 2006 In another enbodi nent of the conpound, the
conpound has the strucgmre: 5'N N 10 N O Cl 15 another enbodi hBAT 2006
t he conpound, the conpo®d has the structure: d O IIl~
Cl Thi 3V AY&H2¢%on al so provi des a hod for treatlng amgfégggé (H

associ ated with A3 adenosine receptof in a subject, conprising

adm nistering to the subject a therapeutically effective anount of any of
t he conpounds 1V, V, VI, VIl, or VIIl. 236 1 1 OCT 2006 In one

enbodi mentrhet t hewvetdies, tdessubjesct:dss a sanmathodn aset hereasbadi ment of
the method, the mammal is a human., 5 In another enb%dlnent of the nethod,

sai d A3 a&éﬁéépﬁé“ﬁéééﬁﬁdr 04 SREE68i at &8 wi £A a SERIEAS ner F6TS dystEm

di sorder, s@minGatdiAvascubar tHesairfleref iR Rypensensktiad$y.of hichied i s,
.hay fever, serum sickness, alleq ic vasculltls atopic dermatitis,
der matiti §OMpOINASsiY: dezdm, Y- iogdt Vit ! pul monary 10 fibrosi s,

eosisnophi lic chlorecystitis, chronlc ai rway

In one embodiment of the method, said cdiscrder is diarrhea.
In another embodiment of the method, the subiect is a human.

10 In another embodiment of the method, the compound 1s 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 1V, V,
vi, Vi, or VIII.

In one embodiment of the method, said disorder 1s asthma,
chronic obstructive pulmonary disease, ellergic rhinitis, or an

20 upper respiratory disorder.
'In another embodiment cf the method, the subject 1s a ‘human.

In another embodiment of the method, said compound 1is an

25 antagonist of A3 adenosine receptors.

This inventicon 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 tne compounds IV, V, VI,
30 "VII, or VIII.

In one embodiment of the method, said damage comprises retinal



i nfl anmati on, hypereosi nophilic syndrones, eosinophilic gastroenteriti%
edema, urticaria, eosin ilic nmyocardial disease,@pisodic angiob&@ﬁﬁ 006
W th epskp&ggkghg7 inflanmmatory bowel disease, ulceratived@oldoiisiso

al l ergi c granul onmat osi s, 15 carci nomgpsi s, eosinophilic granul oma,
famlial hisocytosis, hypertension, nmast cell degranul ation, tunor,
cardi ac hypoxia, cerebral ischema, diuresis, renal failure, neurol ogical
di sorder, nental disorder, cognitive disorder, nyocardial ischem a,
bronchoconstr iqmtioh, nerthriiedd damaad mmune di sease, 20 Crohn's di sease,

G ave's disease, diabetes, nultipleclerosis, anaema, psoriasis, fertility
di sorders, |upus erthyematosus, reperfusion injury, brain arteriole

di ameter, the amdehse embodihenyi cfneteatmersocsclserdderems,gestrokasuygkobal

i schem a, c€¥g£f% nervous system di sorder, cardi ovascul ar di sorder, 25
renal disorder, Tnflamuatory di sorder, gastrointestinal disorder, eye

di sorder, allergic disorder, respiratory disorder, or inmunol ogical

r
di sorder. D seas sQGi at: it nosi Al . _A2a,, A2b_ar receptors
30"ar e di sol b T VB GUTBRDST S b, 05237655 DEP0RTa8 WeF 66511861
WO 0973387Rf JP-D92F198% ddd/ USEB1di653 faywborl &.or Patawmta No. 5, 516, 894,
the entire content of which are fully 237 ! 11 0 CT 2006 WO 02/ 057267
PCT/USO / -5280 238 incorporate herein by reference. This invention also
provi des a Ivatarosint ubtrebpiourny of @y refthdde compounpsct Vis Va MipaWl.|,
or VJd!l; wherein said water- 5 soluble prodrug that is nmetabolized in vivo
to an active drug which selectively inhibit A3 adenosine receptor. In one
enbodi mrent of thetyreodr agposamdnpr colf ughies methbdl i zede compound is an

antagonist of A2 adenosine receptors.

This 1invention also provide a pharmaceutical composition
15 comprising a therapeutically effective amount of any of the
compounds IV, V, VI, VII, or VIII &and a pharrﬁaceutically

acceptable carrier.

In one embodiment of the pharmaceutical composition, said
20 therapeutically effective amount 1is effective to treat a

respiratory disorder or a gastrointestinal disorder.

In another embodiment of the pharmaceutical composition, said

gastrointestinal disorder 1is diarrhea.

25 _
In another embodiment of the pharmaceuticel composition, said
respiratory disorder 1s asthma, allergic rhinitis, or chronic
obstructive pulmonary disease.

30 In another embodiment of the pharmaceutical composition, said

pharmaceutical composition 1s an ophthzlmic formulation.



in vivo by esterase catal yzed hydrolysis. 10 This igvention al so pi tqqmma
phar maceut-i cal conposit' conprising the prodrug d a pharnmaceutica
accept ab{\% zzoagkg 15 is invention also provides a nmeghpdsd =20

i nhibiting ¢ ct|V|ty of an A3 adgrosine receptor in a cell, which
conprlses contacting said cell with any of the conmpounds 1V, V, VI, VI,
or VIIl. 20 In one enbodi nent of the . nethod, the conpound is an antagoni st
of said A3 adenosine receptor. |In another enbodi nent of the pharnaceutical
conposi ti olp sapdn8gh&mmﬁ@eumm¢abfcohposnermﬂcestanﬁéphbhabﬁLc_tmrnukakaon.
25 In anot her grbodiment, offhe. Aharmmceut ] cale Smpasidi on, . said
pharnaceutPcaF conposition 1s an periocul ar, et robulBdr or fraoCuIar

i nj ection fiexmabatilan. 1&@ekﬂ1@moﬁbemuéabodnnent of the pharnaceutlcal
conposition, said pharmaceutical conposition is a systemc forrmulation. O
110CT 200E WO 02/057267 PCT/USO /45280 239 This invention also
providsdes ainethodhkor etmbedtimagt ghsthreoiphtaesticralt (dissorcdercdsn warosubjsedty
conpri si ng adngnl%%%rlqgc%% t@§t§g effectlve camount. of any.of the
conpounds PO TGP ENGA SSIPRGPEF 8 PR dndY BhBOar mERE 8F-° th8 et hod, said

di sorder is dlarrhea In another enbodlnent of the method, the subject IS
a human. }0 L gggther gbodl Eﬂ?r@%&%ﬁg. the CO@PQ%Q%'Ii an._ . 4
ant agoni st ~of K@ ddénosrne recep ors

pharmaceutical composition 1s a surgical irrigating solution.
10
' This inventio also provides a packaged pharmaceutical
composition for treating a disease associated with A3 adenosine
receptor 1in a subject, comprising: (a) a container holding a
therapeutically eifective amount of any of the compounds IV, V,
15 VI, VII, or VIII, and (b) 1instructions :or using said compound

for treating said disease in a subject.

Compounds represented by the formula IV, Vv, VI, VII, and VIII
can be synthesized by the Schemes I-IX.

20
As used herein, “A compound 1s A; se.ective.” means that a
compound has a binding constant to adenosine A3 receptor of at

least ten time higher then that to adenosine A;, A,,, Or A,,.

[0S
wh

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 énd
published patent applications, cized throughout this
application, 1including those referenced in the background
30 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



This invention further ovi des a nethod for treati respiratory d&ﬁgtﬁﬁmﬁ

in a subject, conprisin dmnistering to 15 the j ect an effecti
anmount oﬂyﬁﬁy0§56;he conmpounds IV, V, VI, VII, or VIII. Ipatameesmged nent
of the met od[ said disorder is asthag chronic obstructive pul nonary

di sease, allergic rhinitis, or an 20 upper respiratory disorder. In

anot her enbodi nent of the nethod, the subject is a human. |n another

embodi ment of the nethod, said cgonmpound is an 25 antagonist of A3
adenosi ne FPREE&PEors. PRI StRVENCIT0rf FARSE Pt 0vi de® e Svet hod for treating
damage to the eye of a subject which conprises admnistering to said.

subj ect an effective anmount of any of the conpounds IV, V, VI, 30 VIIl, or
VII1. In ofeS&idodddetit ofan hel et ko 5hfd @afragelésmprifsadier etdmaunds 1 1
0 C T 200630 02/Q7 367 AGT/ LSO/ 4528Q ¢ :240; 006 OBt ¢ (bt e head dammge, 1n
anot her enbodi nent of the nmethod, sai'd danage |Is acute or chronic. B 1
anot Rer enB6divEnfesRDRRE tsst hBd Chs &ifd & TFerige &iss it sesul t of gl auconm,
edema, ischem a, hypoxia or trauma. |In another enbodi nent of the nethod, -
the subject is a human. 10 I n anot her enbodi nent of the nethod, the
conpound i $haf lANEAJeArsYibt P8 heehwsiwede evept dritomhite ihventiromad 50
provi de a phanRaceyH; MRQSH ti COnpri si ny her apeutical ly. ,

ef fective anoug?%ofrgﬁﬁgd?p}he coﬁ833%§§’|$ﬁev%$%%; Ilfﬁogﬁ%1ﬁﬁkaﬁ%“l
pharnaceutFéaﬁP}Y. 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).
Compound 1703 (Table 17 below): MS (ES): 357.1 (M +1).

20 Compound 1719 (Table 17 below) : ‘H~-NMR (200MHz, d.-DMSO) ( 1.75
(m, 2H), 3.11 (m, 2H), 3.35 (s, 3H), 3.59 (m, 2H), 5.72 (m,
1H), 5.96 (m, 1H), 6.55 (s, 1H), 7.15 (s, 1H), 7.49 (m, 2H),

4 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, 14), 4.94 (m, 1lH), 5.70
(d, 1H, J = 8.2 Hz), 6.35 (d, 1H, J = Z.8 Hz), 6.97 (d, 1H, J

30 = 2.0 Hz), 7.50 (m, 3H), 8.40 (m, 2H), 10.83 (brs, 1H).

Compound 1707 (Table 17 below): MS(ES): 347.0 (M°+1).



acceptable carrier. In one enbodi nent of the pharmaceutical conpositio

said 20 therapeutically effecfive anount is effective to treat a 10CIZW5
respiratory disorder or a gastrointestinal disorder. In another enbodlnent
of the pharmaceutical conposition, said gastrointestinal disorder is

di arrhea. 25 I n another enbodi nent of the pharmaceutical conposition, said
respiratory disorder is asthma, allergic rhinitis, or chronic obstructive

pul nonar y dliniras 130d n(anstder; exbrshenis ofsd he: Phas Magem j cal
conposition, said pharnaceuti cal conp05|t|on is an opht alnlc formul ati on.
11 0 0 1006 WO 02/057267 PCT/USOV/ 4f' 280 241 In another enbodi nent of the

phar mceutd ot RIMCRId | @b 1Rt ihad R C%lf@é) COSPOST (MO, S_an

periocul ar, retrobul bar or ‘intraocular injection formulation. 5 In another
enbodi ment of the pharmaceutical conposition, said pharnaceuti cal

COMROSI ti @Ryl YSHIN (q.gkpféwqﬁtﬁ w)l N N@’lo(té‘gﬁ ﬂg)qgl i, pf the

phar maceuti cal conposition, said arnaceutl conposi on |s a surgical
irrigating solution. 10 This |nvent|o al so prOV|des a packaged

phar maceutd our@APAS! b O —}rﬁ«'@{éﬁp e N%?? a coft ?c%’l[gg])\lﬁ:nolddl

adenosi ne ceptor in a'su jec conpri si ng:
t her apeut |(@3al |3H ef feet | veBHambDUN . .28 any .ofL t e, ceHpourdsS3I Ut ,V,205 VI =~ VI I,

or VIII; an i ruyctiopns for uys sajd_co or treatin sald

di sease in gH%ub ec?tO g%ﬁpgghdé regrgﬂgh %@ ﬂgeqﬁgTﬁila:%V%%V %I4SWI,

andoVl | | -cazn4l8e (synBBSi Zed Dby tmazsqherr@sq)l -19X.70 (brs, 1H). MS (ES):
281.1 (M'+1).

Compound 1712 (Table 17 below): 'H-NMR (200MHz, CD,OD) d 3.02
| (m, 2H), 3.92 (m, 2H), 5.09 (2,2H), 6.53 (s, 4H), ©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, CDC1,) 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, 3 = 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._6_4—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'+l).

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), 3.72 (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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20 As used herein, "A conpound is A3 se..ective." neans that a conp iJBEI
has a bi ndi ng const ant adenosi ne A3 receptor of | east ten tink T 2006
hi gher tr\gg bRdlet 0 adenosine Al, A a, or Ab. 25 The invepttpgiSadour t her
illustrat I§|e foll owi ng exanpl esyyywhich in no way should be construed
..as being further limting. The contents of all references, pending patent
applications and published patent applications, cited thr oughout this
application, including those referenced in the background 30 section, are
her eby incdtpoffed hy’rbf &fende. It should be understood that the nodels
used t hroughout the exanples are accepted nodels and that the
denonstration of efficacy in these 110CT 1006 WO 02/ 057267

PCT/ USO /452c8ﬁp01214t2 1hbdelBab ke pI‘écEelcbw)e: ofH-efifR cl@®OMHY hurmns.s A ski lgdced
artisan wl n](S) th t '%reéabot Ehgdco ounds di scl osed_herein _in a
subj ect produces cer %i ta ve’ net Abdl#{ es <whichMean Hder ve
as c:Ju~:s.3 'I'ih]SS(mnvent)l on &3l | (nbe ]hE)ttezr ondemst aad ,f reom4 heaExperi nental
Details whigc ol ver —fllldlntheartvvlll readi |
appreci ate ]ti { Jheg\%f)ggy\? ‘g mé? 32‘ 'and - 6efsulst's Y di §ct@séB an‘é”rfnsiéeloﬁ5

i ITustrativenoflhe ineentidan as,desers bedz) ot €39 uldy 3 [t e 6 aiyrs swhi ch
fol | ow t hereaf % Eﬁ(ggp% 4 Aden05| ne A. Antagoni st Exper| ment al s
Conpound 1 é bi ¢ (oW ‘M5 (ES): 366.1 (M +1) 15 Conpound 1710
(Table 17 below): M (ES 381.1 (M +1). Conpound 1316 (Table 17 bel ow):
VS (ES) 353.2 (I\/L+27 npound 1703 (TabI e 17 belo M5 (ES): 357.1

(M H0" 20 EaRRAKRRA 15118 (ﬂ%ﬁsﬂé B haksn) = 'hwwe“(@%m C@oa DWBO). - (40

,__1-75 - 2.00 (m, SH),. 3.52 (d, 2H, 7.6Hz), 3.30 - 4.00 (m, 1H), 4.00
‘ - 4.20 (m, 3H), 4.50 (m, 2H), 6.36 - 6.5C (m, 2H), 6.54 (s,
1H), 6.84 - 6.92 (m, 1H), 7.05 (t, 1H, J = €.2Hz), 7.30 - 7.45
(m, 3H), 8.24 (d, 2H, J = 9.8Hz). MS (ES): 449.0 (M +1).
15
{
.’/’
20 g
25
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(brs
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1H, J
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7.49 (m 2H)
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4.94 (m 1H) 5.30
6.97 (d, 1H, J 30
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5.72 (m'
32 (m
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., 1.60-2.40 (m 4H)
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7.50 (m 3H) 8.40
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Compound 1715 (Table 17 Qelow): M5 (ES): 505.0 (Mt+1). 30 Corrpourﬁi W%B
(Table 17 below): 1HN 200MHz, CD3OD) d 1. 65 (né]H), 2.18 (m
2 49 (br o ghkrady 7 2Hz), 2.64 (m 1H), 3.38 (m 1H), 3p@EQuéSusdh), 3.72
(m 1H), 39 4.10 (m 1H) 2,6.06 (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).
243 1 1 O CT 2006 \VO 02/ 057267 - PCTItSOl/45280 24 M5 (ES): 477.1
(M +1). mpound 1717 (Table 17 helow) “H-NVR (200NHz, D) d - E (m
1H), 2.26|(m 1H), |2.42 (d, 2H, J _H7. aHz) , 2.12 (m 14H), 5 3.53 (jm
1H), 3.63 f{apolH) , : 9a,| 1H, 3|= 10.6,| 7.0Hz),] 5. 14 (2,
2H), 6.69{(s, 1H), H), 7.25 (dd, |1H, J =1{8.0Hz),
7.39 (m 3H), 8.35 P (M~1) 10 Cdnpound 3718
(Table 17 [bel ow): 40 -12.00 (m 5H),.3 52 ((d,
2H, g.6Hz)|, 3.80 - O( 3H), 4.530 (m 2H), 6.{36 -
6.50 (m 2H), 6.54 1H), 71.05 (t,| 1H, J A 8.2Hz),
7.30 - 7.45 (m 3h 7) . M (ES) :| 449.0 (jM +1)] 15
20 25 30 110 T/ USO1/{- 45280 {245 TAI%LE 17,
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15 20 25 (r) 11 0 CT 2006 NVO 02/057267 PCT/USQL/ 45280 257 'mi@m 006
I nvention provides a cor’und havi ng the structure: (R NH2 OH N'Z
e

NN H 10“;1(592?%;7&? S inv i on al so provides a conpound _hay:cmmstphgzgo
structure: S) N2 NO NL\ 4NN 20 1506 This invention further

provi des a conpound having the 25 structure: (S) NH2 N30 - OO N NN

£716 H,c\ * j

10
0717
o

15 N .
N/ Ct
*Dw
\N N °

20

. Oon
25 1718 (jr\

.- \N N @
30

Ct




H 1507 35 S 1 1 0 C T_2006 NVO 02/057267 PCT/USO1/ 45280 258 T i1s

i nvention al so provide conpound having the stru re: HO (S) (5) Rf-p 2006,
O N N~ Nélo2d£24p08 This invention further provides a C PTG bayi ng t he
15 structure: (S) NH2 NO O N OH 2Qsf\~ H 1509 25 This invention al so
provi des a conmpound having the structure: (S) NH2 NCONH2 N OO0-/ 30

HyC
\NH

o | L

NH

Nt

Ci

25



N c¢cJNH 1510 350 11 C T 2006 WD 02/ 057267 PC“SO] / 45280 iﬁgo Thi S
i nvention al so provides onpound having the struc e: (S) NH2 1[6

N H N NQbaike10 This invention further provides a conpatidshasigag the
structure: ( NHz N O 15 NN N H 53512 20 This invention al so provides

a conpound having the structure: N (s) NHz NONZ\ OOH 25 NH

This invention provides a compound having the structure:.

:::::

1505

This invention also provides a compound having the structure:

20
1506

This invention further provides a compound having the

25 structure:

o
N N
H

1507



1513 This invention further provides a conmpound having the struckr{ﬁ' aﬁ
CT 2008,

35 110CT 2006 W 057267 PCT/ US01/ 45, 2811 OH N HN
H 10 1514 This_invention further provides a conpound havi , <
truct ur VoS TTU N O 120" A JH 1515 This nvont FORURRLE: o1 des

a conmpound having the structure: 25 HN OH 30 O NJ NH 35 1516

This 1invention also provides a compound having the structurs:

HO, (s)

n
Z
@
Z.
x
[N

10
1508
This invention further provides a compound having the
15 structure:
lii&E%(NHz
N
o O
N
- N - OH
20 ©/j\N:
1509
25 This invention also provides a compound having the structure: .

N
CONH
O 2
N)m_/o_/
|
30 ©/I\ Ay



. 110 CT 1006 %10 02/057267 PCT/ U S01/ 45280 2 OH5 HN N 14[?TVNMN

OO0 H 10 1517 This i ntion further provides a ound havi ng th&

structure: (NHZ®’N O O NNH 20 1518 This |nv%Qﬁth,@i§9

. prOV|de§‘%0H$ Sﬁnd having the strucigre: 25 KINH2 N i)/70 JOH 30

~rN NH 1519 This invention further prOV|des a conpound haV|ng t he
structure: 35 1.1 0 CT Nob

This invention also provides a ccocmpound having the siructur

[81]

(S} NH,

1511
10

This 1invention further provides a compound having the

_ N
'3 N )ﬁj\ﬁ

structure:

Z 20

N

X

1512

20 This invention also provides a compound having the structure:

WNHz
N= (@)
Ry B

N
25 H
1513
- This 1invention further ©provides a compound having the
structure:
30

35



o WD 02/057267 PCT/USO1/ 45280 262 OHHN 5 NNHR2 CNOH 10 15i? li &5
-further enbodi nent the!wenti'on provi des a net ho or treating (g}lc dilfe
associated with Al adenoSine receptor in a subjectS®conprising

adm ni st 3Q PPt he subject a 15 therapeutically effecti \?@Télhsgl{r‘ftz”‘bf
conmpounds 1505, 1506, 1507, 1508, 136%, 1510, 1511, 1512, 1513, 1514,
1516, 1517, 1518, 1519, or 1520. In a furthgy enbodi ment the invention
provi des the above 20 nethod, wherein the sBbject is a mammal. In a
further enbodi ment the invention provides thé~above nethod, wherein the
manmal is a human. 25 In a further enbodi he i nvention provides the
above nethod, wherein said Al adenosine resgptor is associated with
cognitive disease, renal failure, cardiac arfhythm as N_respiratory
epithelga, transmtter rel ease, sedation, *Wbsoconst/(igpon, bradycardi a,
negati ve cardiac inotropy and 30 dronDtropy/ branchocgns¥riction, neutropi
chenotaxis, reflux condition, or ulceratiVve ndtion. 35 1 i Ut; T 1006

PCT/ US01/ 45281 WO 02/ 057267 263 In a further i ment the invention
~provides a water-soluble N

10 1514

This invention further provides a compound having the

structure:

OH
15
_ N
OH
N)IH
x>
20 N N @]
H
1515
This invention also provides a compound having the structure:
25 )

OH

30 " O__//OH

35 1516



1510, 15-', prodrug of conmpound 1505, 1506, 1507, 1508, 1509, 151?1 ég%@
1514, 1516, 1517, 1518,4519, or 152C, wherein th wat er - sol ubl e pp 6
is nmet ab\gl i_&ﬁ)gniﬁl;. vivoTto produce an active drug i ch sehestissdoy
~inhibits adenosi ne receptor. In g;further enbodi ment the invention
provi des, wherein said prodrug is netabolized in vivo by esterase
catalyzed hydrolysis. 10 In a further engqdi ment the invention provides a
pharmaceutical conposition conprising th# above prodrug and a
pharmaceutically acceptable carrier. 1 R, a further enbodi nent the

i nvention provides a nethod for inhibi the activity of an Al adenosi ne
receptor in a cell, which conprises cogeting the cell w th conpounds
1505, 1506, 1507, 1508, 1509, 1510, 151 1512, 1513, 1515, 1516, 1517,
1518, 19, or 1520. 20 In a further enb®di ment the invention provides the
above nmethod for inhibiting the activity of an Al @denosine receptor in a
cell, wherein the conpound is an antagbni s t he/ Al adenosine receptor.
‘25 In a further enbodi ment the inventiag p he above nethod for
inhibiting the activity of an Aifad&yfosi N rd§eptor ina cell, wherein the
cell is human cell. 30 In a further _genbodi ment the invention provides the
above nethod for inhibiting the activity of an Al adenosine receptor in a
human |1, wherein the conpound is an antagoni st of Al adenosine

" receptors. 11 0 C T 2006

1517
This invention further provides a compound having the

structure:

(S)
N NH,
NZ\_ O Q
et
« 4 N\ o o
N N
H
1518
This invention alsc provides a compound having the structure:
25
(S)
N= 0 Q
« N\ O\V)L\OH
N N _
H
1519

This invention further provides a compound having the

structure:

)
wn



WD 02/ 057267 PCT/L SOl /45280 264 In a further enbodiment the inyeyipg
provides a nethod trea g a di sease associ ated w Ai  adenosi ne receptor
in a suakp&%ﬁ7%@erein sal d di sease is asthma, chronic obstfushi/yese

pul ronary di'séase, allergic rhinitisysor an upper respiratory 5 disorder.
In a further enbodi nent the invention provides a nethod for treating a

di sease associated with Ai adenosine rece@tbr in a subject, wherein said
di sease i s asthma, chronic obstructive 10:pul nonary disease, allergic
rhinitis, or an upper respiratory disor and wherein the subject is a
human. In a further enbodi nent- the invd gn provides a nethod for
treating the above di sease, wherein said ®onpound is an 15 antagoni st of
Al adenosine receptors. In a further emggi mrent the invention provides a
conbi nation therapy for asthma, conprisifpg the conpound 1505, 1506, 1507,
1508, 1509, 1510, 1511, 1512, 1513, 1514~ H21518, 20 1519, or
1520, and a steroid, 02 agonist, glucocprti ucotri ene antagoni st, or
anticolinergic agonist. In a furtheremnmbogl €invention provides a
pharmaceutical conposition conpqlagio a ther#@peutically effective anount
of 25 the conpound 1505, 1506, 15Q#7 1508, 1509, 1510, 1511, 1512, 1513,
1514, 1516, 1517, 1518, 1519, or 1520, and a pharmaceutically acceptable
carrigp In a further enbodinment the ijvegntion provides a nethod for 30
treating a respiratory disorder with the conpound 1505, 1506, 1507, 1508,
1509, 1510, 1511, 1512, 1313, 1514, 1516, 1517, 1518, 1519, or 1520,
wher ei n sai d 1hespi faf or¥r des@bdemens sl ved 1 & gbcot bRkt iaS M h&dIr B8EC
obstructive puInDna%ya qysease.

treatin isease assoclated with A: adenosine receptor in a
subject, comprising administering to the subject a
15 therapeutically effective amount of 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

20 method, wherein the subject is a mammal.

In a further embodiment the invention provides the above

method, wherein the mammal is a human.

25 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, sedation,
vasoconstriction, bradycardia, negative cardiac inotropy and

30 dromotropy, branchoconstriction, neutropil chemotaxis, reflux

condition, or ulcerative condition.



1 1 OCT 2006 NVO 02/057267 PCT/US01/45280 265 1In a further enbodi mm;q;yzm
i nvention provides themove phar maceuti cal conp tion(s), wherein sai
phar maceuti cal__ conpos on is an periocular, retrobul barpcghudilssagecul ar
i nj ecti MOPYPMIFhtion. 5 In a furthey,enbodi ment the invention provides the
above pharmaceutical conposition(s), wherein said pharmaceuti cal
conposition is a gzst emc fornulatjion. 1 n a further. enbodi nent the

e

-'0 I - - .03 O 3 ST e g i) ‘*I
i nventi on pré¥i Bed PERECAbETEOC pREF haldttiTTAT  Tompd¥iTi6H(% ), "whéreisy <5 o
phar maceut i C%Irodwjgmﬁj tdcpdumda i$WEgi aalo 6, r nisgat,i g 0fol utsicén. ixnGa fidrther
enbodi ment the _invention provides a kaged, . 15, phar neceutj cal .conposit.ion
for treating 121dirs 255193_ as@&éi'aféZG'vﬁ?ﬁ’ Al 13?a&l%ho‘s he’ r‘e‘ce‘pﬁ"ocf' i sifbj ect,
conprising: (ared -culhanerphodthggia tfeeradpdutdechl 1y efiffectioverradoust af
.the compounds 1505 506, 1507, % i 208, :151Q, 1 <1812, 1813+
1514, D516, 1517°° 518 wﬂilfgl Sc?r‘%%%fél;e%g/né%(%)b‘?%s%r uc?%éﬁé ?%r‘ﬁsi‘#goéai d

conpound. for treating said disease in a subject. 25 In a further

-enbodi ment the inventiQon, pLavbdeseq: Phar maceytical bycaceert able sald ofig
t he Conpound 505,'1506, 1507, 1508, 1509, 1510, 1511, 1512, 1513, 1514, .

1516, 1517, PFSEEUSI51%S oFe18PO1186Y| nig fufttRr Rbo8FFEAE SEhe GIRENFTH
provi des thenglagea yqihar maceutical ly acceptable salt, wherein the

phar rm]coeuti cally

In a further embodiment the invention provides a pharmaceutical
composition comprising the above prodrug and & pharmaceutically

acceptable carrier.

15 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 A1 adencsine receptor in a
cell, wherein the compound is an antagonist of the A: adenosine

receptor.

In a further embodiment the invention provides the above method

for inhibiting the activity of an A1 adencsine receptor in a

cell, wherein the cell is human cell.

30 In a further embodiment the invention provides the above method
for inhibiting the activity of an A1 adenosine receptor in a
human cell, wherein the compound 1is an antagonist of A

adenosine receptors.



cation selected fromth oup consisting of sodi um 7 0 L 12006

02/ 05726 AnB@Tok1801/ 45280 266 cal cium and amoni um [n yetp@Er/tsnibesn
enbodi ment the invention provides a msthod for treating a disease
associated with A: adenosine receptor in a 5 subject, wherein the Al
adenosine re tor -, . 2550Gi 3 i t.h _.congestive heart failure. =
EXeﬁplificatﬁgﬁ aEX%ﬁﬁﬁé§2I?%§§ﬂtQ%§i§Jb gnxenL;on Erovides & methed
1-[6-(4-Fydrdxyamlbm@n@Idb$®@$¢d¢$5¢ciaﬂed with A: adenosine receptcr in a
yl -methyl) - 2-phenyle 7 oL 2, 3-dj Lo dion-4-yl 1. .
pyrrolidine- 2-car b%&ngé(g%% %%‘geg%%éé)@ ggnﬁ%utnAchal‘S WS SyRTRest2eyYFn
a manner si MBPWMARAT a1 T3 SEx ol & AT ush e Gimt helsi an seheere FXspithtory
L- prol ineam de andddr . 15 phenyl -piperidin-4-ol to obtain: (RL NH2 OH 20 N
ON OCNN 25 1505 30 HNWR (d6-DMSO) d 1 .53 (s, 1H , 1.60 (s, 1H) , 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,IrlH Juzt6e8Hembodlin@ns,thEH)inGeddi b5, piblid6s94 (Sethdd) for

7.12 - 7.50 | ,.8.35 2 .11 .6 (brs. 1 ;. NB ES) : 305.1
(M+1) : np itrt}ffmqﬂ%cf %Jss‘i“%@ oagﬂ‘sz%fo%d véfﬁg%bsa?gfe‘f%ﬂ@? f)é%ﬁ%%om a

subject, wherein said disease is asthma, chronic obstructive

acceptabl e salt of the conpound 1509, 1511, 1515, 15‘3; or 1519 COPQ/@'CP?UUE‘

Fh

—~ -
— -

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 Al adenosine receptors.

In a further embodiment the invention provides a combination
therapy for asthma, comprising the compound 1505, 1506, 1507,
1508, 1509, 1510, 1511, 1512, 1513, 1514, 1516, 1517, 1518,

20 1519, or 1520, and a steroid, 2 agonist, glucocorticoid,

lucotriene antagonist, or anticolinergic agonist.

In a further embodiment the invention proQides a pharmaceutical

composition 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,
1507, 1508, 1509, 1510, 1511, 1512, 1513, 1514, 1516, 1517,
1518, 1519, or 1520, wherein said respiratory disorder is

asthma, allergic rhinitis, or chronic obstructive pulmonary

disease.



267 Exanple 22: Synthesis of [N (2-Dheny' -7H py=" ~ 11 UCT 2005
[2,3-d] pyrimdin-4-yl)( prol i nam de (1506) Corrpoﬁ 1506 was synt hesi zed
usi nc sygtdn&§d§ L¢§chenme with 5 L-orolineam de to obtaipcr/gS)r/4sed 10 N O
N NN 1506 H =H 1INMF. (DMBO-do)esd 2.05 (m 4H) , 3.85 "m 1H) , 4.05
(m 1H 9.70 (d, 1H J=8.0Hz), 6.58 (brs, 1H), 695(brs lH) 715(d

20 1H, J=3. 4Hz) 7. 40 3 brs,. _=H) m_ 2H) (brs
1H) : Ms (ES)™ 308" %“%ir\‘Tervr @”D‘mm‘é‘% Yag ¢ lex 4e $3° éynt he‘s% gtocve
[ N-(2- phenylp&unmwhnmyme¢myl{1Hp051r10n s), wherexn sald pharmaceutical
pyr rol o 2, 3- dlpy i A &k 4- 3 ) 56l) pBEgbinagLde £do0d). 28, Compound, LT vas,
synt hesi zed usi ng pr-2cursor corrp synt heS| s schenme. I X to oCbt ain:

Cl G 30 N \inBeqyimn NarmMgas.orbcM CF3CO2Ag NN O Ort, 1 h I/ OO0 23 X
4 35 51 10CT 2005 WO 02/057267 PCT/USQO /45280 268 Bromi de 23 (4. 238,
| Omol ) is d| ssolved in anhydrous met hanol  (60n) and DCM (120mi) and
treated t>: I AEC)%Y?inﬁﬁdéymW@ iment_ the inventicn proviges the above

pharmaceutical composition(s), wherein said pharmaceutical

composition is a systemic formulation.

10 In a further embodiment the 1invention provides the above
pharmaceutical composition(s), wherein said pharmaceutical

'composition is a surgical irrigating solution.

In a further embodiment the invention provides a packaged
15 pharmaceutical composition for treating a disease associated

with Al adenosine receptor in a subject, comprising:

(a) a container holding a -therapeutically effective

amount of the compounds 1505, 1506, 1507, 1508,

20 ~ 1508, 1510, 1511, 1512, 1513, 1514, 1516, 1517,
1518, 1519, or 1520; and

{(b) 1instructions for using said compound for treating

said disease 1in a subject.

25
In a further embodiment the invention provides a
pharmaceutically acceptable salt of the compound 1505, 1506,
1507, 1508, 1509, 1510, 1511, 1512, 1513, 1514, 1516, 1517,
1518, 15198, or 1520.

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 1519

contains a cation selected from the group consisting of sodium,



for ih. The solid is rempved by filtration: and washed wi th DCP: (IZX[HQHZQDB
The filtrate is concent r’ed in vacuc. The residue 5 redissolved in
(80M.) .whwedsestl ted solution is then washed with saturatCedShaHD
solution and brine, dried over MySO, ;266 filtered and concentrated to give
- 3.71g 4, 99off white solid. -H- NWR (CDC1.) d 1.75 (s, 9H) , . .51 (s,
3H , 483( 0 AH)y, 7.47 (m 3H), 8.3 2 (m 2H 10 C (s)
c-NH2 N O_ %5lcéld)m E‘}#oﬁr"ﬁ%%m e, DMBON 0- 15 OO0 120C, 4h NN 4 H 1507
Aryl chloride 4 (2.448g. 6. 55mml) , DWMSO (15mL) , L-prolineanide 20
(4.0g, 35.0mm) )} eand NaHORe r(2m99):AER: CONDINadk ANd heated Q alagcagadeev
nitrogen. After "4h, the reaction is cooled to room tenperature and ilufed
wi th water (G(}‘r‘iaiP)tlr’fli’nea restRIee IFEPFY2LES BXEPalt sFSHAT M T ERYOr The a
conbi ngd or gaRirs dAyerenéF &in Vasbe, WiddhSainy atad NaHCQ ¢ sod sibk DR 880y it h
brine, dried over 25 MySO, filtered and concentrated to give 2.48g brown
solid. Pure SOWGHRHIYEL.IEMRET 8933 1152 obt ai ned after flash col um as white
solid. Wiite crystals are gotten from THF / hexane. Mp. = 213- 215C. 'H NWR
(CDCl,)d215(m 3H) 2.52 (m 1H) , 3.26 (s, 3H) A 3.92 (m 1H), 4.10
(m 1H) , 4.@1@5—24%4-@8 (d, 1H, 30 J=8. 2Hz) 5.49 .(brs, 1H), 6.48
(s, 1H , 7 H) 2531630 (6 JB.4brs, -
M5 (ES) : 35%2 l\%Sa 2)]l sz %O C%$b§006 V\D§02/ 057267 P&v%nSGl?/ 45‘%%01&1_&)l :
10 yvi- methyl)—Z phenyl-~7H-pyrrolo(2,3-d]jpyrimidin-4-yl]-

pyrrolidine-2-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-o0l to obtain:

N
20 ®)
NS
N~ N
H
25
1505
30 ‘H-NMR (d¢-DMSO) d 1.53 (s, 1H), 1.60 (s, 1H), 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, 10H), 8.35 (m, 2H), 11.6 (brs, 1H); MS
(ES): 305.1 (M+1); mp = 234-235°C.



269 Exanple 2 4 : Synthesis of 4 - " r . vdr oxwVv - 1- (2-ph -

Dvrrc'o (=, dlpyrimdi@m4-yll-Dyrro'idine-2-car bo‘ ic acid amd nﬁé@%;mﬁ

Corrpound“;l)S%O;\;\%s, obtained with synthesis schene '._1 usiper/pshiy@i@dxy

prol i neam JE&"F6" bt ai n: HO (S) 10 (ghy \HZ N ON 15 N H 1508 H NWR

(dE-DMSO) d 1.90 (m 1H), 3.85 (d, 1H, J = 9.2Hz), 4.08 20 (m 1H), 4.37

(s, 1H), 4.67 (dd, 14_J = 8.8, 4.0Hz), 5.3Q (s, , 1H), 6.55 (s, 1H), 7.15
(s, 2H). 7.3§x€ﬁPl§H)2,2:7.56'A‘tZ“§FlfH)°EZ (§-37 %H](f“él’:l) 'bei'res-c'brs, 1H) : M5
(ES): 324.2 (M 414 ol imi268~4271C (125 pEvanpkaids: (Sgnihesi s of 3-[

4-((S) - 2- Car banmoyl - pyrrol odi n-1 -

yl)-2-phenyl - 7H pyrrol o[ 2, 3-dl pyri m di n-6-yl)-propionic acid (1509)
Compound 1508 \was .okt aighed Msi R RHIGULSQN OMROUNG. 43 Ofs 30 Syntihesis: < n

scheme | X to obtain: CI C NBf N Na, HPQ,, NaH P04 CHO N, N N 0O QVB(,
50C, 3.55h N 2-prOi:3%a2@d¥ T<0cbt®i®:C T zoos WO 02/ 057267 PCT/ USO1 /.5281-

| (S) NH,
10 ' N
O
. ©/kN/ N
" H
1> 1506

“H-NMR (DMSO-d;} d4 2.05 (m, 4H), 3.85 im, 1H), 4.05 (m, 1H),
4.70 (d, 1H, J=8.0Hz), 6.58 (brs, 1H), €.95 (brs, 1H), 7.15 (d,

20 1H, J=3.4Hz), 7.40 (m, 3H), 7.50 (brs, ZH), 8.4C (m, 2H), 11.6
ibrs, 1H): MS- (ES): 308.3 (M'+1). mp= 236-238‘C.

Example 23: Synthesis of [N-(2-phenyl-6-methoxymethyl-7H-
pvrrolo[2,3-dlpyrimidin-4-yl)-(L)-prolinamide (1507)

25
Compound 1507 was synthesized using pr=acursor compound 23 of
synthesis scheme IX to obtain:
Cl Cl
Br o—
! A L
©/H( N HOCH,. DCM, CF,CO,Ag @/kN’ N
- )=0 )=o0
o . 1h o
23 .

4')4.

(WP ]
wn



270 The te -butor:ycarbony protected a--;1 rcmde 23 9. 5rrrm|) 'Oﬁi,?%@
ined

DVBC (25mLl) , NaH PO ( , _.-S-mo and(l 629, - 4mmol ) were coO

and heat ggd,t9, 284 under rgon for approximtely 3. Thee i HE &ovas

t hen pour e8 Nto water 5 (200m ) andggxtracted with three 100m portions
of E:OAc. The conbi ned or gani c layers were theroual!-:1y washed with water,

brine, dried_over % » uther g)an concentrated to give a vyellow solld'
whi ch was pUIBI‘f}Ir“é eb? P i Ethdhol SCHEC gives 1 B55°0F BepaRec:
yel l ow solid ((6b)nL)Trge,grr@Umer 1boRuor was : 102 puki {;i ed b}éOerash LGR0mgE ogr aphy
(10% E: OAc in hexane) to pave an additional 454ng (60%. H-NMR (CDCL..) d
1.77 (s, 9H) foz 3% (§¢ fﬂ)“d7la816WPVSFI)bY8L52*{ﬁ’f OF) 210. 89ssd wHph DCN
mp. = 156"C Qq@@masT% &1 0:5 b OO (PMARACHA LB Vo Q. Gl Q.

THF. OCIh708 O 0 20 Aldehyde 7 (600ng, 1.7mmmol) was dissofved i dr
THE (205ml) ad@ 16661 e@ % 6 NORCHntRP ™Al gdihe Te stite dvas ladde: aSOCﬁsoI UEEbHu
of (ter.t_byt cat ey t e) yl.pho ne (.

in 10m of dryQ% dropvv%i% Pﬁbggghsgi%gﬂﬁl a. IaAfsf%)Ig(r)rqéa hQ%%reTgcn\l?(%uré’ wWas
concentrat ed fardeg®d faedl byneeptaracengo vm‘heetaharigl to. gib9ei 565N (730}

o 00 SO L R 8 L G
7006 WO 02/ @5726%F - |5©T/(lSSC]1/H45281_‘E727(]I\, GIH)O (BI 3@ (m, 2H)
10
Cl | (S NH,
! 0]
©/kN/ N L-Prolineamide, DMSO N)Tx—/o-
15 s io 120°C. 4h ©/“\N/ : |
1507
 Rryl chloride 4 (2.448g, 6.55mmol), DMSO (15mL), L-prolineamide
20 (4.0g, 35.0mmol) and NaHCO, (2.9g) are combined and heated to
120°C under nitrogen. After 4h, the reaction is cooled to room
temperature and diluted with water (60ml). The resulted slurry
is extracted with DCM (10x). The combined organic layers are .
washed with saturated NaHCO. solution and brine, dried over
25 "MgSO,, filtered and concentrated to give 2.48g brown solid. Pure
product (1.86g, 81%) is obtained after flash column as white
solid. White crystals are gotten from THE‘/.hexane. M.p. = 213-
215°C. *H-NMR (CDCl,) d 2.15 (m, 3H), 2.52 (m, 1H), 3.26 (s,
3H), 3.%2 (m, 1H), 4.10 {(m, 1H), 4.42 (s, 2H), 5.08 (d, 1H,
30 J=8.2Hz), 5.49 (brs, 1H), 6.48 (s, 1H), 7.08 (brs, 1H), 7.42

(m, 3H), 8.38 (m, 2H), 9.78 (brs, 1H); MS (ES): 352.2 (M'+1).



NNr OO N NH . Pd-CNN®8 THE EICAC 9 0/-0 X- X- A solutio
conpound 8 (565ngy 1.2 rn 5m T E was dil uted 100mM with Et _CT 2006
Af t er aQﬂér&gog?gmg of alyst (5% w Pd, 10 50% HO anecrurgimagsw th

ar gon, xture was hydrogenat edzf,gmder at nospheric pressure. After 8h
the m xture was filtered, concentrated and purified with flash

chr omat ogr aphy (10% Et QAc in hexane) to isolate 3 ng (35/() of as . a dear
oi | that cﬁﬁﬁﬁﬂ kg Z&F GG hEcaTdPhg? T EERRMR (ThCLY )P 1Y 42 9FU:°1 75715
(s, 9H), 2. &)wléQQIWBA (IovégédléiﬁgLiibaﬂdﬁxGﬁﬂé i@icab&lce8l5§0€ﬁl_
2H). C 0 fsIT'NH2 NOO 0 N'L-prolinamde 0 0 DVSO 85"C| O\ N N 9 i
10H Aryl chloride 9 (200rrg 0.44mvol ), DMSO (10m ) and L- 25 prolinam de
(440ng, 4. Aol ), el & Cothi.nedyand, beay ek t, 8o s undernafdan: Akl L4 «-
hours the mxture IS coole to room terrpera‘ture and partitioned between
wat er and etrhydracetat el inddrel daye? solmlerien separ at ed and t he aqueous | ayer
washed with EtOAc (3x). The conbi ned organic |avers were thoroughly washed
30 with water (3x), brine, dried over MaSO4, filtered and concentrated to
give 10 as a yellow filmwhich was purified by flash chromatography (2.5%
MeOH in CH. O _). 185ng (970). Ms (ES)izo(gf;SS.8 (M+1). 11 0C12006

10 (S) NH,
N

[98
l ~
15 [::T)\N

| . 1508

‘H-NMR (d,-DMSO) d 1.9C (m, 1H), 3.85 (d, 1H, J

IZ 20

9.2Hz), 4.08

20 (m, 1H), 4.37 (s, 1H), 4.67 (dd, 1H, J = B.8, 4.0Hz), 5.30 (s,
1H), 6.5% (s, 1H), 7.15 (s, 2H), 7.37 (m, 3H), 7.64 (s, 1H),
8.37 (m, 2H), 11.65 (brs, 1H); MS (ES): 324.2 (M+1); mp = 268-
271°C.

25 Example 25: Synthesis of 3-[4-((S)-2-Carbamoyl-pyrrolodin-1-

yl)-2-phenyl-7H-pyrrolo(2,3-d}lpyrimidin-6-yl]-propionic acid
(1509)

Compound 1509 was obtained usihg precursor compound .23 of

30 synthesis scheme IX to obtain:
Cl Ci
. Br '
N™ NTX
I/ﬁf»_/ Na:HPOa. NaHZPoa |JI\>‘CHO
N/ N o i N N
DMSO, 50°C, 3.5h ):
):O O
35 23 0 7 O



WO 02/ 057267 PCT/ US01/ 45280 272 N (V,NH2 (S) NH2 0 ON O N HC, dioxane N
--~ OO NNNNHH 0 1509 Ester 10 (30nmy, ) in 5ml dldXTa&E:TWGBs
hydrol yzgg, byosasidi ng 0.5l concentrated HG . After houpg Tivsa1/82%4 ur e was
10 concentrated in vacuo and recrystajgjted in EtCH EtQAc to obtain 1509
as d white solid (20nmy, 61 1 M5 (ES) 380 (M--1) Exanpl e 26: Synt hesi s of
[ N (2- phenyl - E- am._ QQQar?%% SR (-1 hoxyget hyl < H pvrrol 0L2 3 d] B%I’I m.di, _
4-yl)-(L)- proI inam de (1 Corrpound 1510 “Was obt ained "Usi ng precursor
conpound 23 f. 5n3rynt hesﬂr& %Berreztiwm to ubtard: \26 Eb,CE.COREH3: AnBrulN OG>
HOCH2 CO2 CH3, s w% rt,. 2h I ~O__25 23 05012 0/ Brom de
23 (1.27g, 3r§nv’\é) %{nd mo|“%r eex?eo”(%d}e tni‘rcr‘eedj % Anhydf66s fethyl
gl ycol ate (5. f&g ﬁﬁﬁmh)naatrui yDGI\AS(rAOrrb)e ml&au'EI&ews@I thie®@n pio% rtet‘neatned Watcla -

AgOTf under @E | o d lo stlr for 3 ﬁ) jd is renoved
filtration an(f Té‘Hed':‘ HoAm* e(C’ZXVZ}Chtf_) T1rRPE" fgncoﬂcentpafed R
vacuo. The resindiiendds orgar‘c layers were Lhcroughly washed with water,
brine, dried over MgSO,, filtered and concentrated to give a
yeliow solid which was purified by triturating with ethancl. to
give 1.55¢ of a pale vellow solid (7). The mother iiquor was
10 purified by flash chromatography (10% EtOAc in hexane) to give
an additional 454mg (60%). ‘H-NMR (CDCl.) d 1.77 (s, 9H), 7.25
(s, 1H), 7.48 (m, 3H), 8.52 (m, 2H) 10.39 (s, 1lH); mip.= 156
(dec) .
Cl Ci :
15 J\ﬂ O
NT NTX
! 4~\\ CHO (Ph);P=CHCO-1Bu I/Lj[j§>—57-4§3
N ~
N o x> N N —‘ﬁ—
): _ THF. 0°C. Ih | i )Q
@) = 0
% 2
20

ARldehyde 7 (600mg, 1.7mmol) was dissolved in dry THF (20ml)} and
cooled to 0°C under argon. To this was added a 0°C solution of
{tert-butoxycarbonylmethylene)-triphenylphosphcrane {694mg,
1.8mmol) in 10ml of dry THF dropwise through a cannula. After

25 3h the mixture was concentrated and purified by triturating
with ethanol tb give 565mg (73%) of a white solid (8). 'HNMR
(CDCl,) d 1.58 (s, 9H), 1.79 (s, 9H), 5.46 (d, 1H), 6.95 (s,
1H), 7.48 (m, 3H), 8.09% (d, 1H), 8.56 'm, 2H).



11 O0CT 2006 V1'O 02/ Q57267 PCT/ US01/ 45280 273 gedissolved in Ep@l\(]mc@ﬁ
(COL.) . -n e resulted u=_C. s V.as:':E  wth ter, saturated NaH

sol uti onyvandobrasne, cried over MSO,, filtered and concePETHBHAIE cive
1.2Sc 1 cf= write solid (12). HNMRI(CDCl,) d 1.75 (s, 9H., 3.80 (s, 3
5.0 (s, 5 2H), 6.78 (s, 1H), 7.4~ (m 3H), 852 (m (S) NH2 C CX®RCH3 N
0--/ N 10 COZCH3 L-Prolineamde N 10--/ N N DVSO, 120C. 4h N 12 OO N 13
O Aryl chloride 12 (177ng, 0.41nmol), DMSO (I OrL), L-prolinanm de (466ng,
4mml ) and NaHCO, (5G0ng) are capbi ned and heat ed to(|3l 120C underd nitrogen.

After 4h, the reacty co to room 10 terrperq{{]/uge nd didited with
water (60ml). The rgsuljte urry is extracted w tth DEM 30mMY) . The

conbi ned orga ayay= hﬂe d Wi thd-Gat U@H”LV‘W“C@- sol and
0 MySH4, xE4l tered enlrat’ed to rixe,brown solid.
4nmg8 929, 1's obt ai ralfgg'% ?gr f /'tsh @l uwn ,as white 15 solid

brine, sdried

Pure product

(13) . -H-NWR (CDC!-.) %}é;15 (m ..3'-i) , 2.52 (m 1H) 3.55 (s,  3H),
4.58 (s, 2H), 5.08 (s, 1IH, ), 5.85 (brs, 1H), 6.48 (s, “1H) 7.08 (brs, 1H)
7.42 (m 3H) 8.40 (m 2H) 10.58 (brs, 1H); M5 (ES) 410.1 (M+1). 201 1 0
C T 2006 & solution of compound 8 (565mg 1.2mmci) xzn 5ml THF was diluted

to 100ml with EtOkc. After adding 600mg of catalvst (5% wt Pd,

10 50% H.0) and purging with argon, the mixture was hvdrogenated
under atmospheric pressure. After 8h the mixture was filtered,
concentrated and purified with flash chromatography (10% EtOAc
in hexane} to isolate 200mg (35%) of 9 as & clear o0il that
crystallized upon standing. -HNMR (CDCl ) d 1.42 (s, 9H), 1.75

15 {s, 9H), 2.6% (t, 2H), 3.32 {t, 2H), 6.41 (s, 1E) 7.45 (m, 3H),
8.51 (m, 2H).

| cl o ©
. NN \ .
20 ' lwo L-prolinamide O
. NTR A\ - NS
' =0 DMSO, 85°C L 0
(j/\ N
0 N

NN
s X 10
Aryl chloride 9 (200mg, 0.44mmol), DMSO (10ml) and L-
25 prolinamide (440mg, 4.4mmol) were combined and heated to 85°C

under argen. After 14 hours the mixture is cooled to room
temperature and partitioned betﬁeen water and ethyl acetate.
The layers were separeted and the zgueous layer washed with
EtOAc (3x). The combined organic layers were thoroughly washed

30 "with water (3x), brine, dried over MgSO,, filtered and
concentrated to give 10 as a yellow film which was purified by
flash chromatogrephy (2.5% MeOH in CH.Cl.). 185mg (97%). MS
(ES): 435.8 (M +1).



WO 02/ 057267 PCTXSOL/ 45280 274 (S~ NH2 (S) NH2 N_CO2CH3 N O OMW
p-J CONH2 N N Nrt, 4 N 13 O 1510 Methyl est‘ 13 (124ng, ©O°

is di sso{\\@@,d\a%hlcx}l (15m.) Ammonia is bubbl ed through phe selutken for
0.5h. The reaction mxture is then stirred for another. 3h at rt. After
removal of 5 solvent 111ng of a white solid (1510, 93% is obtained. :H NWR
(cbcl.) d 1.82 (m 3H., 2.20 (m 1H) , 2.80 (m 1H) , 3.10 (m 1), 3.63
(dd, 2H, 3,=13.8Hz, @g;%?m), 3.87 (m 1H), 4.07 (m I‘\A-l97 (m 1H),
5,96 (m 2H) , 6.35 (n"__X1H , & 86 (brs 1H 7.11 lms 7 (m

3H), 8.28 (m 2H), 11|46 ©Qbrs, ; ES) . 394. (MD+1) anpl e
rrtl?')/*lgl Freae 2 yl) - 2- §\/>_/
e- 6- car boxyl i c 15 C%'iirpound

27: Synthesis of [4N'(2>

phenyl - 7H pyrr ghQ| 2K3- 5
1511 was synt ed Nisi ng precwsor conpound 1 nt hg3| s schenme VI
to obtain: C N N 100 | NaH, then PhSO2CI X N =O HDW / p=S 15
0--20 C, 4h 16 25 1509
Ester 10 {30mg, mmol) in 5ml dioxane was hvcdrolivzed by adcing
0.5ml concentrated HC1. After 2 hcurs the mixture was
10 éoncentrated in vacuo and recrystelized 1in EtCH/ EtOAc to

obtain 1509 as a white solid (20mg, 61%'. MS (ES): 380 (M +1).

Example 26: Synthesis of [N-(2-phenyl-€-aminocarbonyl
13 methoxymethyl-7H-pyrrolo(2,3-d]lpyrimidin-4-yl}-(L)-prolinamide
{1510)

Compound 1510 was obtained using precursor compound 23 of

synthesis scheme IX to obtain:

Ci Cl —/COZCHg
B HOCH,CO,CHs. ) /]\

N o 2
N Voo DCM.AgOTLm2n N )§

o0 o)

25 23 /><; 12 /)(L

Bromide 23 ({1.27g, 3mmol) and mclecular sieve (5g) are stirred
in anhydrous methyl glycolate (5.8g, 60mmol) and DCM (40mL).
30 The solution 1s treated with AgCTf 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



1.1 OC T 2006 i XVO 02/057267 PCT/USQO /452811 5 To a susPenlsj QB é
sodi um hydri de 80r c a 63 suspension, 19.5 ol) in dry DME | M@ ,
cool er WO@P/DSJ@@?: _ bath, under nitroaen, is added a s®@7USHIH5280

pyrrol opvrimdine 15 (2.00g, 7.52mm3} _n DNE 10r-.: over 5 min. After 15
m n, benzer.esulfony? c Ic idei "Onnt:_ is added, then the cooling bath
is renoved. -er. 4the reactjon mixtyre-i5 poured into a mxtyre of jce_and
sat . NaHCO'SO *.%é%]hvee(%)r*e‘éi”pl‘te(ltceg“s'dl idi ’s”#tﬁfée_-oe‘d‘ o Tf ~and <ritarated
‘Wi th acet onevi(th ) wahd rnetdramola (e ) Naw¢C| diqigt2.on 7anof ba:bei ges - 162 sokkEd.
This solid cont.ai_ns rox.. 10nmol _ ased _on_t hat.-83%yi el d). .and.can
be used in 'EwﬁgeOrféx?lgtte‘pr;e%g%ﬁﬁré:oéé%lbégt%gn “Eegébfa?néd*by”éhroﬁﬁt‘og‘j'r‘aphy
on silica geolsd ndlacet dngMRasCetuentd 1. ASNVR, (B8RCL;):8d .- G (dz> .2 =s,
"4.2Hz, 1H), _7.47-7,68 (m_.6H),_ 7,76 (d,_ J = 4.2Hz, H), 8.24-6.32 (m 2H)
15 8. 43-8. 56 )m %143?6 H(Q (%’ginﬂ:% £"£‘31§1%’Cn% 1%85!™ 1539 - 1506, 1450,
1417, 1386, 1-1370, 1186, 1176, 1154, 1111, 1015, 919, 726, 683, 616, 607,
M5 (ES) : 372/370 (M+) ; :np = 226-227 C. 20C C N , then C02 N O
Li' NNNNO'O B ,0 OS C 0 1:--S- 16 78 C. 1i. 1P thep --+ rt 25

To a solution of the N sulfony$C¥dipound 16 (337nmy, 0.9 ) CO.CH
| NTSTN . L-Prolineamide 2 o—/ o
- N \

' N
DMSO, 120°C. 4h N

N
=0

N TN
.2 O)Qo
)4 13 34

Aryl chloride 12 (i77mg, 0.41mmol), DMSO (10mL), L-prolinamide

(466mg, 4mmol) and NaHCO, (500mg) are combined and heated to

120°C under nitrogen. Aliter 4h, the reaction is cooled to room
10 temperature and diluted with water (60ml). The resulted slurry
is extracted with DCM (5x30mL). The combined organic lavers

are washed with saturated NaHCO. solution and brine, dried over
MgSO,, filtered and concentrated to g¢give brown solid. Pure
.product {154mg, 92%) 1s obtained after flash column as white
15 = solid (13). °‘H-NMR (CDCl,) d 2.15 {(m, 24}, 2.52 {(m, 1H), 3.55
(s, 3H), 4.58 (s, 2H), 5.08 (s, 1H, }, 5.85 (brs, 1H), 6.48 (s,
1H), 7.08 (brs, 1H), 7.42 (m, 3H), 8.40 (m, 2H), 10.58 (brs,

"1H); MS (ES): 410.1 (M +1).

20



in dry THE (34nlL), cooled by dry ice/acetone, is added LDA-THF (I. Prger 2006
1.5M solution in cycloh ne, 1.5mmol). After 45m O carbon dioxiLde is
bubbl ed i gr/4d387s0l ution for 5mn, then the cooling batkrcrasvenssed. Wien
the solution has reached anbient tenp., the solvents are evaporated,
yielding 398ng of the salt 17, containing 0.5 equiv. of (iPr).NCOLi, as
yel l ow solid. The CI, 2006 NVO 02/057267 PCT/ USQO /45280 276 salt s used
Wi t hout purificati@@%tﬁé:next Steo. -NNi'. (0.. DVBO): (5) 3{4 (s, 1H),
N33-

7.50-7.75 (m 6H), 8 40 (rep. @k, 8.53 (dd, J = 8. ,¢2H) () 5
f1S,,NR N1 OLi' i 0O® L-grol Ramide NOH NN O NON & SVO DVEO CONS;
17 80 C. 15.5h 18 B -\y~_V A sol utiBr/dPCtHae |ithium sg and
L- prol i nam de O7mmol ) in Dl\/sp(]'l 5nl) i's heatgd i trogen

"to 1580 Cf 4;!éaq acetic acid (1On) i s ND e cool ed
sol ution, and Ps extracted with Et OAc : i
organic | ayers are vUé'Sh with 4% aq. acetic acid (IOnL) qs4@ter (1Or) and
brine (I Or) and are drfe over MaSO4. Filtration and concentration gives
40ng of 18 as 20 a yellowi sh solid, which is used without purification in
the next step. "HNW (CD,OD) : d 1.95-2.36 (m 4H), 3.85-3.95 (m 1H),
3.95-4.17 (m 1H), 4.72 (brs, 1H), 7.14 (s, 1H), 7.35-7.45

Methyl ester 13 (124mg, 0.3mmol) is dissolved in HOCH. (1%5mlL).

Ammonia 1s bubbled through the solution for 0.5h. The reaction
mixture 1s then stirred for another 3h at rt. After removal of

solvent 1ilmg of a white solid (1510, 93%) is obtained. ‘H-NMR

wn

(cDCl,) d 1.82 (m, 3H), 2.20 (m, 1H), 2.80 (m, 1H), 3.10 (m,

14), 2.63 (dd, 2H, J.,=13.8Hz, J-=19.4Hz), 3.87 (m, 1K), 4.07 (m,

iH), 4.97 (m, 1H), 5.96 (m, 2H), ©6.35 (s, 1H), 6.86é (brs, 1H),

7.11 (brs, 1H), 7.37 (m, 3H), B.28 (m, 2H), 11.46 (brs, 1H); MS
10 (ES): 394.8 (M +1).

Example 27: Synthesis of [4-(2-Carbamoylpyrrolidin-1l-yl)-2-
phenyl-7H-pyrrolo{2, 3-d]pyrimidine-d6~-carboxylic acid} (1511)

Compound 1511 was syntheslzed using precursor compound 15 of

synthesis scheme VII to obtain:

: Ci
~N
N | \
20 NI Ny NaH. then PhSO,CI ')IS
. . N/ N N N\ 0]
- H DMF 0=S"
[4]

25




(m 3H), 7.45-7.70 (m 3H), 8.33-8.50 (m 4H). &hNﬂz 5o b © b1 981 ahs

O N11 OH NaCH\ N OH NNNO NN O S% 20
71 OC T Q@PH 0892/ 057267 PCT/ US01/ 45280 277 P. sol uti OPICD/IL'SSMIZMTT‘I
hydroxide in nmethanol . 5 m" - , 5r27s.c is added to a solution of the

pyrrol opyri m'di ne 18 (40ny, 0 B1lmmol) in nethanol (2nlL). After 2h, the pH
i's adj steel goSL nanal | i.s, evaporated, .the mxture_is;
extracted 5° vvltﬁ Ef ‘O%IJ %D%i ‘J'he conb?lﬁed o%ganlg Iayers are vvashed"
with brine ands@em@dmmﬂ%@@@:l)Fubtctrat DT dRdmioncentiati bn ayi et ds. 24ae
of a pale yeU solid, which is triturated with. tol uene/EtOAc/I\/EO—l to_. _
yield 15. 6ny (35 % o]I‘I ?‘ﬁe aci'd 11T 'as “§li g?ft:?y yelﬁ owi Sh “so157d. “H NVR™®
(Cb-op) : d va*(aﬁo:bszn(lmlnkO 145H) (2.3085-3. mm(nm_ 1H)r~. , DM 15425 (dSKtelH)E
,485(brs iH), 7.14 g 35-7.4 38845(|n A,IR
(solid)* n =Mi8192AERer %6%* 29%%“"“2’8%57“ %2 11“1‘567 1531, * 128
1374, 1352, 132954262t hdd9@nhe9Ebollod, tYeO:On %S (rESDoveo352 éM'Jelr) énl\/l Pre

220 C (decomp, 15 Exarple 28, Synthes|s of, 1-(6; et hyl; 2-phenyl -k pyrrol ol
scl., the precipitated solid 1s filtered o0ff and triturated
with acetone (3 ) and methanol (2 ), vi=lding 2.37g of a beige

10 solid. This solid (16) contains approx.. 10mol-% 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

&s eluent. ‘H-NMR  (CDCl:): d  6.70 «(d, J = 4&.2Hz, 1H),
7.47-7.68 (m, 6H), 7.76 (d, J = 4.2Hz, 1H), B.24-8.32 (m, 2H),
135 8§.48-8.56 (m, 2H): IR (solid): n = 3146 cm -, 1585, 1539, 1506,
1450, 1417, 1386, 1370, 1186, 1176, 1154, 1111, 1015, 919, 726,
683, 616, 607;.MS (ES): 372/370 (MH); wp = 226-227 °C.
20 Cl Ci
N| )m LDA. then CO, h{Jmo'U’
SR SO
V.0 THF \_O
0=S 0=S"

16 . _78°C. 1h, 17 .
then - 1 .
25

To & solution of the N-sulfonyl compound 16 (337mg, 0.911lmmol)
in dry THF (34mL), cooled by dry ice/acetoné, is added LDA'THF
{1.0mL, 1.5M solution in cyclohexane, 1.5mmol). Rfter 45min,
30 carbon dioxide i; bubbled into the solution for 5Smin, then the
ccoling bath 1s removed. When the solution has reached ambient
temp., the solvents are evaporated, yieiding 398mg of the salt

17, containing 0.5 equiv. of (iPr).NCO.Li, as yellow solid. The



Conpound 1512 was synth@@zed by the following ste Cl (S) NH2 ﬂ” UCT 2006
L- Prol i ng@yd.ie Ry 25 | N- N DMSO, 85C HN N H 20 1512p8fussyds2@hl ori de
20 (3g, 10.7 mol ), DVsO (50m ) and ff)- prolinam de were conbi ned and
heated to 85C under argon. After stirring overnight (14hrs), the m xture
was cool ed t o] 086, 1267, PCI1.US0114- 5280 8 .
t enper at ure gnagpgbrlé%&frlfto ‘gb% ]xPLo‘f%/\%%ré(s){“zl/eér15 |§1 V\C/gs ext%racf ed” V\A‘%th (e,
three 200ml puEDi ong of SEA@ACs. ThE) cobbfed- oF gami colf ayef s25wer €0t hor otighl y
washed with x, 30Q; ), Drin dried over MSC, filtered and
concentr at ed\é\?%gcl(gg ng 6w% Q 801I ’Q'Z'T%g)sol id was recrystal lized tw ce
—gymto _e 1.95¢g (_57% of a tan solid (1512). " HNVR(DVSO d d 1.6-2.2

@ 2.3 (s, 3H 3.8 (m 1H), 9.0 (m 1H), 9.6 (d, | ) E/%)S,(NH;H) ,
69(5 H , 7.2 (m 8H | 3 (s, 1H , 8.4 (m 2H , i1 % . 1H)
M5 (ES) : 322 (M +1) rrpl e129: Synthesis of 1- [ 6-

(2- Hydr oxy- et hoxymet val \ \
- 2- phenyl - 7H py@d{“ﬂ Mpyr om di n-4- ij.d aC| d

am de(1513) 15 o= s, DMSO

17 @ ' 80 °C. 15.5h 18 O'S
10

A solution of the lithium salt 17 (5dmg} and L-prolinamide

d] pyri m di ne-4-y|)-(S)-pérroIidi ne-2 -carboxylic acid am de (1512)

(122mg, 1.07mmol) in DMSO (1.5mL) 1is heated under nitrogen to

15 80 °C for '15.5h. 4% aqg. acetic acid {10mlL) 1s added to the
cooled solution, and the mixture is extracted with EtOAc
(5°10mL) . Tﬁe combined organic layers are washed with 4% aq.
acetic acid (10mL), water (1OmL) and brine (10ml) and are dried
over MgSO4. Filtration and concentrat:ion gives 40mg of 18 as

20 | a yellowish solid, which is used without purification in the
next step. ‘H-NMR (CD.OD): d = 1.95-2.36 (m, 4H), 3.85-3.95 (m,
1H), 3.95-4.17 (m, 1H), 4.72 (brs, 1H), 7.14 (s, 1H), 7.35-7.45
(m, 3H}, 7.45-7.7C (m, 23H;, €.33-8.50 im, 4H).

25
(S} NH
N ’ y (S} NH,
O
OH NaOH o)
0=5" 20 °C. 2h " H
1511



Compound 1513 was synthesized in a manner simlar to that of Exanple 17
using synthesis schene Wi th L-prolineam de and hane-1, 2-di ol 1t7cﬂCT20[]5
obt ai n: \.ggolz\lo(ﬁ-, NHZ 25 N- ON/ X0 /-OH NH 1513 p%;&/LMB]/(;Es) 382
(M +l) 1170 C T 1006 WO 02/ 057267 HECT/ USOL/ 452811 279 Exanpl e 30:

Synt hesi s 4-(6- Imdazol 1-yl methyl - 2-ph enyl-7H pyrroio[ 2, 3-d)-pyrindin
.-4-ylam no )-cygl I 1314 Co ound 1514 S, synthes zed in_a,
‘manner sim I ar)ét(:ioq:th % So&x fjéol o7t rsr};)ne syn‘trhesYYg ‘schdime 7%( wi t APRES
am no cvcl ahexadneal ramdcl smndrazcm eotto wid appr rd0ohklr Nmi bihrd5 18 N4 dinkyl, H

20 1514 M5 (E 389 (M +1 ) Ie 31 Synt he5|s of .
4- (4- Hydroxxp ccipcll Ilaf?n’?ﬁ)%“ano ki the pH is adjus

, most of the methanol 1s evzporated, The mixture is ext

{
ct
®
).
[l
Q

by
L
N
rt
D
0

with EtOAc (5 10mlL), the combined organic layers are washed

wh
J

with brine and dried over MgSO,. Filtration and concentration
yields 24m¢ of a pele vellow solid, which is triturated with
toluene/EtCAc/MeOH to yield 15.6mg (355) cf the acid 1511 as
slightly vellowisn solid. ‘H-NMR (CD,0D): d = 2.05-2.2C (m,

10 4H), 3.95-4.10 (m, 1H), 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, 2H): IR (solid): n =
3192 cm™, 2964, 2923, 2877, 1682, 1614, 1567, 1531, 1454, 1374,
1352, 1295, 1262, 1180, 974, 754, 700; M5 (ES): 352 (M+1); m.p.
= 220 °C (decomp.

15
Example 28: Synthesis of 1-(6-methyl-2-phenyl-7H-pyrrolo(2, 3-
dlpyrimidine-4-yl)-(S)-pyrrolidine-2 -carboxylic acid amide
(1512)
20 Compound 1512 was synthesized by the following steps:
cl (S) NH,
. . N
N N L-Prolineamide O
25 J . N™ SN
X" NN DMSO, 85°C |
T O
= H
i 20 _ 1512
30
Aryl chloride 20 (3g, 10.7 mmol), DMSO (50ml) and (S)-

prolinamide were combined and heated to 85°C under argon. After

stirring overnight (l4hrs), the mixture was cooled to room



- 2-phenyl -7H pyrrol o[ 2, 3-d] pyri m di ne-6-carboxyl i cid (1515) Cﬁg‘ﬁﬁ ?Lﬂ
1515 was synt hesized in manner simlar to that of‘O Exanple 27 u 5 b
synt hesi ,§636F%7 X With 'N-6 am no cycl ohexanol to obtai pcr/ubolaQsC T 2006
NVO 02/ 057267 PCT/USOl/45280 280 Ohh¢IN N, OH N NOMH 10 1515 M
(ES) 353 (M +1) 15 Exanple 32: Synthesis of 4- [ 6- (2- Hydr oxy- et hoxynet hyl )

- 2- phenyl - 7H: pyr O|~Q [2,3- dL grl m di n-4- y%g@n % -cycl ohexanol  (1516)
Compound '1518=WAE *§ytitfeéi’zel°ra®& nBhfie? “ST'ni Yar“1 v 1 hat"of “20 Compountd®
1513 usi ng syntheshsescheo®) Ipc v 1dn NG anione . cyel ehexanot 4.0 obtain . Ok
25 HN XOH N, \ ON N 30 H 151 11 0CT 2006 mo Q2/057267

PCT/U'SOl/45285D é@frouchTV veshed witn water 2CG trine, Zriea
over MgSC,, filtered and concentreted to ¢give 2 Zark brown

5 solid. The solid was recrystallilized twice Irom ZtCG2c To vield

1.95g (57%) of a tan solid (1512). ‘HNMR{DMSO-d. ¢ 1.€-2.2 (m,

4H), 2.3 (s, 3H), 2.8 (m, 1H)}), 4.0 (m, 1H), 4.6 (d, i8) €.2 (s,

iH), €.% (s, 1H), 7.2 (m, 3H), 7.2 (s, 1H), B.4 (m, 2H:, 11.5

{s, 1E); MS (ES): 322 (M +1)

10
Example 29: Synthesis of 1-[6-(Z2-Hydroxy~-ethoxymetnvl)
-2-phenyl-7H-pyrrolo(2,3-d]pyrimidin~4-yl}-pyrrolidine-2-carb
oxylic acic amide ({1513)
15
Compound 1513 was synthesized 1n 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
NN
H
1513

30 MS (ES): 382 (M+1).



M5 (ES) @ 383 (hi-+1 Exanple 33: Synthesis of 4-(4-Hydroxy-cyc Cn?‘l"g@f@{ﬂf)

-2-ph enyl -7H pyrrol o[ -d; pyri mdi ne-r-ca_box% . acid nme thyv;

(1517) ¢ Cl O Li* OCH3 CH31 NN OO DWW 1I. IOOPCCIJ 501/§'~ (,0 S
20 C. 3WVQP¥HY2N solution of the lighiumsalt 17 (O11-mp ‘) ry DVF
(4mL) is stirred with nethyl iodide ?0 ImL, | .6nmol) at 20 C under 10

argon for 3h. DW is evaporated, and aaaeous ammoni um chloride solution is
added (15nmlL)Exaprelen 3@ ureyishexi s aet et Wt ImEaGAE - (3" &)y, L 1 he corrbi ned
organi c | ayers she th er_ nd hine |, Ol ) -
dried over I\fgé&ég?éwﬁt Irga(tj‘”llyv}d con%(e% ?é?f%nggl vgs “P1Ag % lo?E\ﬁp“l
met hyl ester(iZ2.4)C 1. H2N-UO—| CH CH3 N O OwsO. 80 C. 5h HN ~\ .00" N
- NOthen 20 C. 13.5h OCH 0 N3 G OS 2. NaOH MOH 20 mMin NNO H 22
1517 15

5
Compound 1514 was synthesized in & manner similer to that cof
Cyample 17 using synthesis scheme IX with N-6 amino
cvclohexanol and imidazole to obtain:

10 OH

15 NZ

A\
N
H

20 1514
MS (ES): 389 (M +1)

25 Example 31: Synthesis of 4-(4-Hydroxy-cyclohexylamino)
.—2-phenyl—7H—pyrrolo[2,3-d]pyrimidine-6-carboxylic acid (1515)
Compound 1515 was synthesized 1in a manner similar to that of

50 Example 27 using synthesis scheme IX with N-6 amino

cyclohexanol to obtain:



1 1 OCT 1006 WO 02/057267 PCT/ US01/ 45280 282 A solution of the ngth ¢]
ester 22 (24 . Sma, C t&ns-an"i nocycl ohexanol (66 0. 57r-c-, cI)1 5 TB%
heat ed uQdgsygrhigrogen to 80 C for Si., then --h=- heati- CpcTaASvy/shopped,
and stng at 20 Cis cor ti.nued fo 42@c. 5 acetic acid (10nL) is added to
t he cool ed solution, and the m xture i s extracted wth EtQAc (.s i0nlL)
The conpb_ned organic |ayers are washed with 4% aq. acetic acid (lIOm),
water (10OrL) 2N NaOH (10mL), water (i Ot H and brine (1Om) and are dried
over MaSO.. To a solution of the crude magerial obtained after 10
filtration ar,d concentration (1H NWR i ndreates about 50% renoval of the
benzenesul fonyl group) _n THE (2nL) is a solution of NaOH in MeOH
(O SnL of 5r: solution, 2.5mpl) at anbiept tenperature. After 20m n,

wat er ?nd sat. NaHCO, solution (5nL eachf are added, and the mixture is
extractfed 15 wth EtOQAc (4"15nL). The coéihbi ned organic | avers are washed
wth 214 NaCH (1 OmL), water (1Om), and HQrine (Iom_é and are dried over
MySO, . Chromat ogr aphy of the crude mat &% a after filtration and
concentration on silica gel, eiutinc with EtOAc 1:1 G 1:2 yields
8.6my (' 1% of 1517 as a white 2 d, . E25 297 C. 'H NWR (CD30D) : d
= 1.38-1.62 (m 4H), 1.95-2.10 H, 2.1072.25 (m 2H), 3.55-3.70 (m
1H), 3.91 (s, 3H), 4.20-4.35 (m , 7.32 (s, 1H), 7.35-7.47 (m 3H),
8.35-8042 (m 2H); IR (solid.): n = 3352 cm., 3064, 2935, 2860, 1701,
1605, 1588, 1574, 1534, 1447, 1386, 1333, 1263, 1206, 25 1164, 1074, 938,
756, 705; M5 (ES) : 367 (MH). ~ 11 0 CT Bob NVO 02/057267 PCT/USO /-1
280 283 1515

MS (ES): 353 (M'+1)

15 Example 32: Synthesis of 4-[6-(2-Hydroxy-ethoxymethyl)

-2-phenyl-7H-pyrrolo[2,3-dlpyrimidin-4-ylamino]-cyclohexanol
(1516) '

Compound 1516 was synthesized in a manner similar to that of
20 Compound 1513 wusing synthesis scheme I¥ with N-6 amino

cyclohexanol to obtein:

gH
25
HN OH
NZ | \. O_Jr/
0 N

1516



Exanpl e 34: ‘Synthesis of (4-(2-Carbanoyl-pyrroliding-1-yl) 11 0CT 2006
2- phenyl - 7H pyrrol o( 2, .] pyri mdi n-6-vl net hexvl- ic acid nethyl ester
(1518) 5\1‘6:%5'/997‘15'#1 1518 was synthesized in a nmanner sinm | gicTeXyinsise 26

usi ng precursor conmpound 12 to obtaiqgy 10 /s/ KNH2 N OO Cj\NN H 15
1518 M (ES) 410 (M +1). Exanple 35: Synthesis of -

[ 4- (2- Car ba -yrrolddins1-yl) 20
- 2- phenyl - 7&%y(rLr o)l 'o%é, 3- QT pyri m di n-6-yl met hoxy)-acetic acid (1519) 25 S
110CT 2006 WO 02/057267 PCT/US01/ 45280 284 Conpound 1519 Was

synthesized in a manper simlar to compound 1518 wherein the nethyl ester
group was hfd@StRYed Wi thaHase® 2o obt4hiaB 9 Y KNP BN hoH N

-2-phenyl-7H-pyrrolo(2,3-djpyrimidine-€f~carboxyviic ecid methy!
5 ester (1517)

cl ci

o’ i
N™ ™~ OCH
N N O -~ N
,éso DMF : N o) ©
o= _ o=S~

@ 20 °C. 3h

A solution of the lithium salt 17 {(0.13mmol) in dry DMFE (4ml)

is stirred with methyl iodide (0.1mL, :.6mmol) at 20 °C under

10 argon for 3h. DMF is evaporated, and agueous ammonium chloride
solution 1s added (15ml). The mixture is extracted with EtOAc
(3°15mL), the combined organic layers are washed with water

{2°10mL} and brine (10mL) and ere dried over MgSO,. Filtration

and concentration gives 2lmg (38%) of the methyl ester 22.

i 1= )on O
Nn/lj\/HOCHJ DMSO. 80 °C. 5h, HNO
: M N N\S,,O 0 then 20 °C. 13.5h _ NJ\b—«OCHS
O’@ 2. NaOH, MeOH, 20 min g‘l\N’ 'r: 0O
22

1617




H 1519 MS : 396 (M +1) 15 Exanple : Synthesis of 1.1 0CT 2006
4- (4- Hydr oxy- cycl ohexyl ’no) 2- phe-nyl-7 - -
7ro| 0[2 3\&2&%@ by di ne-6-carboxylic acid amde (1520) 11@drsdyNsdN NH3
OH NNO 7)0 C 10d;ppHO 23 1520 20 1.1 OCT 2006 N O
02/ 057267 PCT/ US111/ 452811 28; Gaseous anmonia is condensed into a
solution of the .pyrrolopyri mC| ne 2 7. 8rrg, 0021l nanol 'or .
cool ed by drE %Ilcecf bn‘g UALi 'c gt %IS gol Ffe 'S o nonai‘lfé%ich‘ed Nfter
stirring for tmﬁtaﬁ%@cﬁmmdentsoa&e 5 @ @raperat etk BRADL NE. TB6] dues
is purified by weoarative TLC or;  sil 8a ael , t|ng with 5% MeCH in
CH.--i . Th&eadesti W3¢ hud? topesn ne‘oolg tI’ICtUTO?:[te wi thEBt héF t'F3fetd =S
6.5ny (88% @ft ddied,aminie k520 aﬁ; whi 2@ sql iid, cﬂsﬁ“%@ﬁZZ@ -C: tdegonpsk. ac.
(CDOD):d—140160 ',200215( , 2.15-2 .25 (m 0
2H), 3.55-3. B m© 1—5104 nbmdf 355(rP°°°1q-Dto7 ) (C§”lfﬂ) selpgmm, A7OEmE e
3H), 8.34-8. 40 (-mr2hls; ekRres@kkdy: ch. EE088583 Cromi3064,71n3023m22864, 02834ac
2853, 1652, 1393 1539, 1493 1452,

layers are wasnecd with 4% ag. ecetic acid (i0mL}, water (10mL)

H—‘Qn

2N NaOH (10mi), weter (1i0mlLj), éend brine {10mL} and are dried
over MgS0O.. To a2 sclution of the crude material obtained after
10 filtration and concentration (1H NMR indicates about 50%
removal of the benzenesulfonyl group) n THF (2mL) 1s added &
solution of NaOH in MeOH (0.5mL of 5t solution, 2.5mmol) at
amblent temperature. After 20min, water and sat. NaHCO.
‘solution (5mL each) are added, and the mixture is extracted
15 with EtOAc (4°15mLj. The combined organic layers are washed
with 28 NaOH (10mL), water (10mL), enc brine (10mlL) and are
dried over MgSO,. Chromatography of the crude material obtained
after filtration and concencration on s:lica gel, ejuting with
hexanes/EtOAc 1:1 ® 1:2 yields 8.6mg (41%) of 1517 as a white
20 solid, mp. 225-227 °C. 'H-NMR (CD,OD): 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, 1lH), 7.32 (s, 14}, 7.35-7.47 (m, 3H),
§.35-8.42 (m, 2H); IR (solid): n = 3352 cm™:, 3064, 2935, 2860,
1701, 1605, 1588, 1574, 1534, 1447, 1386, 1333, 1263, 1206,
1164, 1074, 838, 756, 705; MS (ES): 367 (MH").

[NS]
W



1374, 1326, 1251, 1197, 1113, 1074, 1028, 751, 699;-. M5 (ES) 332 gMHdDb 15
Activity of Conpounds osine 1 (A ) receptor sut,pe saturation and
conpetitéqgoy%gggo liga bi nding were carried out fcr copequrdssblR5,

1506, 1 Y , L , 1509, 1510, 1511, ,¢H12, 1513, 1514, 1516, 1517, 20 1518,
1519, and 1520 as described herein and inter alia, on pages 152-153 of
this specification. Ai of the above- referenced conpounds equal ed or
surpassed t hEXAEPRLECE8t or YIBRRAR Ag Caf i Py C6F Drererlemee sedmsounds Y1318 or
1319- as desgtbheelv@emi-@va@eaoi[@t,%r-d%iya},imi;@ilaf@-%ﬁémh%&\na_%ecolyc of _. 25
the specification. The watér solubilities of the above conpounds li'sted In
Tabl e 18 ar@egRpéceédero BE1Beétter than reference conpounds 1318 or 1 1 0
C12006 W 02/057267 PCTi U S01 /45280 286 1319 due to their cLogP

val ues, which were cal cul ated using the conputer program CS ChenDr aw,
ChenDr aw Ul t Fampepnd6lB181999-s \ast hgy e dleich by mEambrri dgeSakt Corposatieny e
: 00 Canbridge ?arkorgrhue, Canbridgﬁ, y 02140. 5 The conpounds specific to
the A receptdr Fi §&d"ri TabPaPes ad® FEwWePTéLEap val ues, between about:
1.5 to about 3.4, as conpared to reference conpounds 1318 or 1319 with a
cLoaP value about 3.8. It was not predicted that the nore polar y receptor
10 conmpounds listed in Table 18 having | ower cLogP val ues than the

ref erence conpounds 1318 or 1319 would still retain the potency and A
recepH%r bi ndi ng selectivity as conpared~to those reference conpounds.

(S)

N NH,
N= 0 0O /
« /N o\v)l‘o
NTSN
H
15
' 1518
MS (ES): 41C (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)



15 20 25 110CT 200
Compound cLogP 1505 150
1511 2. ]\onﬂgg,z-,z%-, 37 151
1518 2.4 1519 2. 1520 2.
PCT/ L' SQO /45280 288 Paces

WD 02/ 057267 PCT/ USO /-45280 287 gab

1437 4

.C 5 1507 2.88 1508 2. 1509 2.
2.4 1514 2. F 1515 3.1 1516 Zpciubnlsise 3 . 4
17 20 25f%s_ 11 0C1200 6 W 02/057267

288-293 relate to additional conDeunds specific

to receptorCompounc‘ 1519 wes synthesizec in & ménner similar tc compournd
1518 wherein the methyl ester group wes hydrclized with & bass
to obteain:
5 (S)
N NH,
NN O 2
« 7\ O\)\OH
N N
H
I
1519
MS 396 (M+1)
15
Example - ": Synthesis of 4-(4-Hydroxy-cyclohexylamino)=-2-
phenyl-7k- 'rrolo[2,3-d]pyrimidine-6-carboxylic acid amide
(1520)
'I:::] \\\\ /[::}“OH
HN N
. OCH NH4 H
B MeOH L]
Ny 20 °C. 10d ©/‘\N no°
23
1520



This invention provides a conpound having the structure: (R NHZ ﬂ %C é%ﬁ
'N NNN H 151609 T i nvention al so provi des 'corrpound havi (11 G
structure; = 20 NH2 %0 N N N N 25 1610 In a“turth pdijgent the
inventioﬁ‘%PﬁWV s a method for 30 tgeating a disease as?ggﬁgﬁéd"mjth Al a
adenosi ne receptor in a subject, conprising adnm nistering to the subject a
0- 110CT 2006 W' O 02/057267 PCT/US01/45280 289 therapeutically
effective anthmt®Vfs coRPBERAS 1669 o?oﬂ_%ﬁ’bs.edTh‘e“‘rﬂveﬁti ot el 's0>pr ofi des <
the above Wetgl,gx%owspﬁmi&h@e ] €0t shg, @ MBI RImoS The igendtion fudher
provi des the ‘above nethod, wherein the mammal is a human. The invention

al so provi descadieedrebodi for 1 €F EAFFAGNE- diUSéade & 10Cad50Eatr®d WithlAra -=
adenosi ne receplBiedn axgukieGlo s MLl for [hBaAer AALNOsi Neyd eCeplan Jiss . e
associated w t oconotor activity, Vvasodilation, platelet 1nhibition,

neut r ophi | evaporated, and the resicdue is purified by preparztive TLC on

silica gel, eluting with 5% MeOH 1in CH.Ti.. The mete
obtained is triturated with ether to yield ¢©.5mg (B8%) of the
amide 1520 as white solid, mp. 210-220 °C (decomp.). ‘K-NMR
(CD.OD) : d = 1.40-1.60 (m, 4H), 2.00-2.1% (m, 2H), 2.15-2.25 (m,
10 2H), 3.55-3.70 (m, 1H), 4.20-4.35 (n, 1H), 7.16 (s, 1H),
© 7.35-7.47 (m, 3H), 8.34-8.40 (m, 2H); IR (solid): n = 3358 cm’,
3064, 3025, 2964, 2924, 2853, 1652, 1593, 1539, 1493, 1452,
1374, 1326, 1251, 1197, 1113, 1074, 1028, 751, &9%;  MS (ES):

352 (MH7).
15
Activity of Compounds
Adenosine 1 (A,) receptor subtype saturation and competition
radio ligand binding wefe carried out fcr compounds 1505, 1506,
1507, 1508, 1509, 1510, 1511, 1512, 1513, 1514, 1516, 1517,
20 1518, 1519, and 1520 as described herein and iInter &alia, on
pages 152-153 of this specification. All of the above-
referenced compounds equaled 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 solubilities of the above compounds listed in Table

18 are expected to be better thaen reference compounds 1318 or



super oxi de generation, cggnitive disorder, senile giiﬁﬂtia, or ﬁafﬁggaﬁg's

di sease.- 15 The inventi provi des the above netho erein the co

treats t{g gigsases by stimlating adenylate cyclase. Thepcmusntiase al so
provi des a wat er-sol uble prodrug of tée 20 conpound 1609 or 1610, wherein-
the water-soluble prodrug is netabolized in vivo to an active drug tc

sel ectively jnhibit an . adgnosi ne -receptar., The_invention_also_provides
a mater-solu%?ébp?% r g €¥gfhé”n%§$coﬁﬁ%%ﬁdk1605 gg'iG{ﬁfgﬁg%F%Tnh gs v
prodrug i s nebtapolkiezedriograw (6 Dheabreraseéneababyzedthydrolysé sC Thecd as
invention al so _pravides a pharm | gal caonposi.tion cenprising. the L
mater-solubl@rﬁrégFug of t 3%%Uhﬁ§%%%5€66§“ggL°30C3610f%g2d”%mD"“ge Park
phar maceut i cakkyeaccCeptoahldgecarpi é214D.1 OCT 2006 WO 02/ 057267 _
PCT/ USQL/ 45280 290 The invention also provides a nmethod for inhibiting the
activity of an A2 adenosine receptor in a cell, which conprises contacting
the cell withheoapoaundndi609pecr: 16400 ShENG. | nwesntion alsedgrovirdes ea:fethaod
for inhibitig% t he _ac%ithé of an_A annqshne receptor in,a cell, which
conprises coORFEEt FRGSENESLEFP WPT h™ EoRpttnd” 1600 & *PET0, “wher ef n- Phg= < €¢
conpound i s aB aertfagercd ImEairtdA, 13 atleaosineor ecept @r .c Lk} 5The: i wweabban
al so provides the a?pve met hod, wherein the ceIJh is a human cell._The

i nvention al S0%proviHed'3hd* AboveS et hod, “WRdr &i'tF t HeTEeM°14%s & hURRRPESE]
and the conpeudRgoiusican 1artagonhstabie A & hadenpsioie r eceprorsluds than cthe

reference compounds 1318 or 1318 would still retain the potency
and A, receptor binding selectivity as compared to those

reference compounds.

15



The invention al so provides a pharmaceutical conposition conprisi{‘ngoﬁlnﬂﬂﬁ
therapeutically effecti anount of the conpound 9 or 1610 and

phar maceyf.Hq3hkneAccept abl e carrier. 20 The invention al sqdeu;desat he
above pharmaceutical conposition, whgrein the therapeutically effective
amount is. effective to treat Parkinson's disease and di seases associ at ed
with | oconotor activity, vasodilation,qplatel%t i nhi bition, neutrophi

super oxi de generation, cognitive di sor déP*%r8 senile 25 denentia. The
~invention al so -provides the 4dbové pharmaceuti cal _ conmposi ji on, wherein the
phar maceut i cal conposition is|an SOPREYRE ni c| for ftk@¥Fon. 30 The invention
al so provides the above pharngceutical. 11 C T 2006 WO 02/ 057267

PCT/ US01/ 45280 291 conpositi i C ical conposition is
a- periocular, retrebul bar or {intrapsasar injection.fornul gtion. The
invention also provides the al ~tra= rCa; i on, wherein the
phar maceuti cal conposition is{a sysbPehic fofnul atdi-68 The |i nvention al so

provi des the above pharnmaceutical pg ositifon, whegrein thg pharnmaceuti cal
conposition is a 10 surgical {irrigafing. solution. “The jnvention also
provi des a conbi nation therapy for ;®aski nson's di sease, cagnprising the
conpounds 1609 or 1610, and & } 4 15 The
i nvention al so provides a conbinati dml®herapy for tahcer, [conprising the
conmpound 1609 or 1610, and any of tpglfytoth|c -
10 1512 3.37
1513 2.¢
1514 2.¢
1515 3.1
1516 2.°
15 1517 3.4
1518 2.4
1519 2.2
1520 2.4
20

o
wh



agents. 20 The inventiongal so provides a conbinatio her apy for qugEPﬁmﬁ
conprising the conpound 9 or 1610, and a prostag din agoni st

muscri ni ovagemi®e7 or a R-2 antagoni st. The invention al sP@romiidésoa
packaged pharmaceutical 25 conpositia for treating a di sease associ at ed
with A, adenosine receptor in a subject, conprising: (a) a container

hol di ng a thepapeut ixgal Iy efferdi ve. .agpunt ;0f,the conpound 1609, or 1610,
and 30 . 0110 CT 2006 WO 02/07267 PCITLSO 745280 292 (by —— —
i nstructions F6FeR&RRg the conpound for treating said disease in a
sub-iect. Exenplification 5 Exanple 41: Synthesis of

i -(6-Phenyl - 2-per=di.n-4- Vi vrrol.o[ 2, 3-d; pyrimdin-4-y .

)-pyrrolidi: nlégg-gcébggé\g PE Reryids 'éecf’tf%éé‘)“glcé‘ﬁﬁéﬁﬁdtTSOQW\’/&é‘the:

synt hesPzed by reacting L-prolinamde with 10 the appropriate chloride

i nternedi ate described in synthesis schenme Il on page 82 to obtain: (R)
NHZ NO 15 "N NN/N H 1609 20 HNWR (d;-DMSO d 1.95-2.15 (m -4H),
4.00 (brs, 1H), 4.15 (brs, 1H), 4. (rsnHAH), 6.90 (brs, 1H), 7.19 (brs,
1H), 7.30 (t, 1H j = 7.0Hz), 7.4 (t...,p{«, J = 7.04), 7.59 (s, 1H), 7.92
N

o)
10 =N
7\ 4 e
N N\ N
H
15 ' 1609

This invention also provides a compound having the structure:

(R) NH,
20 ) O-ll”<
N

o
<N -
—0 —=
I\ 4 {
N N Va
H
25
1610
In a further embodiment the invention provides a method for
30 treating a disease associated with A2a adenosine receptor in a

subject, comprising administering to the subject a



(brs. 2, 8.26 (d.2H Jo= 6.2t). 865 (d 2H J =6 2rz): WS (EShrs g

384.9 (M +1)
11 0 C T\29

; Mot 280- C (decomp.). WO 02/ 267 0 PCT/ U

vO0Hs7293 Exanpl'e 42: Synt hesi s of ------ yl - 7TH pyinglfidso

d)pyrlnla n- 4 V -cv=-ciidine-2-carbeg\?__ acid anide (1610). 5 Conpound
1610 was synt hesi zed by reacting prolicamde the appropriate chloride

N 10 N N RO PN I RS e TREOT HOMACACC D) %D, 7 M)

3.85(s, 3H),
7.23(s, | H,

8.28(d, 2H, J
415.0 (M +1)
conpetidtion

4.02(m1H); 4.17(m1H), 4.75(m 1H), 6.89(m 1H), 7.00(s, 1H),
TEEBS.{IEVQ'%QO'!g %HZ.')O EréaggegH)ﬁne? §Qé}§ellﬁl)e,'__hoc wh E% n the
=5. 8Hy) (d, 2H J=5.8H) 7 (s, RS MENTESF™
Sbb2ﬁcﬁcﬁ§vﬁt? 8Fa€0npounds Aden05|ne 2a (A2,) receptor subtype
radi o |igand blndlng were carried out for conpounds 1609 and

1010 a5 destrLOG BerSln AL Sl onpagB 13 oL NS 28 L e

speci fication.

bi ndi ng affi

10

15

20

30

mﬁmvaéndsselégmavlty. 110CT 2006

The invention also provides the method for treating a disease
associated with A2a adenosine receptor in a subject,'wherein
the BA,, adenosine receptor is associated with locomotor
activity, vasodilation, platelet inhibition, neutrophil
superoxide generation, cognitive disorder, senile dementia, or

Parkinson's disease.

The invention provides the above method, wherein the compound

treats the diseases by stimulating adenylate cyclase.

The 1nvention also provides a water-soluble prodrug of the
compound 1609 or 1610, wherein the water-soluble prodrug is

metabolized in vivo to an active drug tc selectively inhibit an

A., adenosine receptor.

The invention also provides a water-soluble prodrug of the

compound 1609 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

1610, and a pharmaceutically acceptable carrier.



WO 02/ 057267 PCT/ US01/ 45280 294 Pages 294-300 relate to additiogﬁhBszﬁ
conpounds specific to A receptor This invention also provides a ound

having Rhﬁ(?%gﬂg;ure:_ S'INN H NHN 10 H N N 1720 m§nbgn@5ﬁpr;her
enbodi nen he invention provides a fggt hod for inhibiting the activity of

an A3 adenosine receptor in a cell, which conprises contacting the cel

wi th the conpound; 4420 iohn & EYrthes, grhodiTepk (Hhg '%?ntm&w{?ybge%&
‘nmethod for .20 inhibiting the activity of an A3 adenosine receptor in a

cel |, wher ePRAtEHé ¥oRrpotind zi s FR At 2y GIFiCRP GTF tiie 2A3E adentdi fle coeeehtof
I'n a furthercenbadcpgt chiecenventican cphpviuges 1the above et hod 25 for
inhi.biting the activity of an A3 adenosine receptor in a cell, wherein the
cell is human cell. In a further enbodi ment the invention provides the
above Bet hodTheorinmbnbidhngalide gutawides ofa ameABoddehosi nenkeceping itha

30 cell, wherein,t Il _is ah .cell L wherein_the c n 1.1.0
C T 1006 WO é§r8‘é5§§7gﬁcﬁf/ |‘3S2301_ ‘%%’g HEE st ﬁiyha‘r? an%‘%@ghi”g‘tt‘rpglt%J %@pr--és
adenosi ne re€eptdF§ing the cell with compound 1602 or 1610, wherein the

compound is an antagonist of said A., adenosine receptor.

10 The invention alsoc provides the above method, wherein the cell
is a human cell.
The invention also provides the above method, wherein the cell
is a human cell and the compound is an antagonist of A,,

‘adenosine receptors.

The invention also provides a pharmaceutical composition
comprising & therapeutically effective amount of the compound

1609 or 1610 and a pharmaceutically acceptable carrier.

20 The invention also 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 generation, cognitive disorder, or senile

25 dementia.

The 1invention also .provides the above pharmaceutical
composition, wherein the pharmaceutical composition is an
ophthalmic formulation.

30

The invention also provides the above pharmaceutical



In a further enbodi ment the invention provi des a nmet hod of treatiﬁ? ﬁu@ﬁe
fé |

to the eye of a subject ich conprises 5 admni s’i ng to the su
conposi tjon cq i sing therapeutically effective anmoun &.heg,gonmpound
1720. In“g) ‘P(?r‘%zr enbodi ment the inygnticn provides the g%@&%‘s]./ﬁé 'hod,

wherein the- damage conprises retinal or optic nerve 10 head danage. In a
further enbodi ment the inventicn provides a therapy for glaucom,
conpri sing atATRPStErPRg t'ORSE Sth) &t aPhERBREBEULFRAI | SORPIBET VR alfourst”
of the conpopwgidd@0ar]15rkbravtupbhesrembediasent at heniayenbhoncpravidesa
therapy for glaucoma conprising one or nore adenosi ne receptor

ant agoni sts, preferably coner=sing an adenosi ne receptor A3 antagoni st
(preferably ame N 6rsudstidrut edldodegmamurdee, mbst prisfesr abkbya2Gaceutical
[ 2- (3H<I m dazgl - 4-yl)-ethyl]-(2-phenyl -7 2,3 Qe

d] pyri i di n-i%/?ﬁ%#ﬁﬁgj : Yﬂﬁe é%lgl tgpr(%\at v‘gyré%%o%lrfean the 1 hvent s on
provi des a evabtRati 6ATPHERAPYNf or gl aucoma conprising an adenosi ne 25
‘receptor A3 antagonist (preferably an N-6 substituted 7 deazapurine, nost.
preferably [2-(3H.m dazol - 4-yl) - et hyl‘]-\é 2- $henél -7Hpyrrol o .
2,3-d] pyri m on- 4-YTYEHMNE) ) 2af8 o QP 9T e CBFher2ROWpourtis TeRSEUEFal
fromthe groupngosst sbnng whebeta altk envlcaptiare dnt@Egoniciddiciobetias a
adr.engrgi c an fsts 1 T.2006 WO 02/ 057267 PCT/USQO /45280 296
bl ockgfgs) (e%%ga%’o%)l %Tr%?%é?é; QBe&:}Jé)‘(%POI , carteolol, |evobunolool,

meti pranol ol , L-653325 (the acetate ester ¢ L- 652698), beta 1 adrenoceptor
ant aconi st s!thal phav2nagbRNOGARLON pAGAHSE S 4 €. BomBPhAEEBAI dtRerapy for
brinor:idine, AGN-195795, AGN

Parkinson's disease, comprising the compounds 1609 or 1610, and

is a

any of the dopamine enhancers.
15
The invention &also provides a combination therapy for cancer,

comprising the compound 1609 or 1610, and arny of the cytotoxic

agents.

20 The invention also provides a combination therapy for glaucoma,

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 associated with A., adenosine

receptor in a subject, comprising:

(a) a container holding a therapeutically effective

amount of the compound 1609 or 1610; and
30



5 190837 (an anal og of Bay-a-6761)), carbc”ic anhydrase inhibitor éUCTZWB

(brinzclam de, dorzola , 927 (an inhibitor of t human car boni
anhydrasawjéﬂfgﬁﬁne) in “bitors of carbonic anhydrase dpasgisbiViz2so

i soenzyne) I nerq . agoni ses ¢®. a nmnuscarinic chclinergic agonists,
car bachol , pilocarpine HCI 10 pil ocarpi ne nitrate pi | ocar pi ne,

ey

plocarpine prodrqg? (ghgtvgp-ggél),opng§t t %dLg§DgﬁqdpE$st€%é%pdln =i

receptor agonists I"atanopr ost, unoprostone | SOpf opy 1pH%
agoni sts, prostanoid- sebeeﬁavenFP sgteptor agoni ses, PG agoni sts such as
t he hypotensive prostam des), angiotensin converting enzyne 15 (ACE)
inhibitors (e.g. Spirapril, spiraprilat), AMPA receptor antagonists, 5-HT
agoni sts (e. gkeﬂp$QEQ@EkY©n5 HT i A receptor agonist such as MG 242
(5-3-[((29) -1, 4- benzodi oxan- 2- ylnethyl)anlno]p 0poXxy- 1, 3- benxodi oxol e _
HC1), angi og%ﬁ%%?%e i b bi t GPESPESGS t het st eroioT Arabor TanR)E - VDR -V 1= 75—
antagoni sts 20.(g38.[ 2HY- %1éyr”R”BQBL@er‘ﬁhﬁv9§6ﬂég'Q%'q VDA SLEGERL OF oy g
agoni st dexanabi nol prodrugs and anaFogs of dexanabi nol, NR2B- sel ective
ant agoni sts ¢Bige éﬂﬁﬁﬁédii (SL-82.0715)), renin i nhi bi t or s (e.qg.

CGP- 38560, SR-43845), cannabinoid receptor agonists (e.g. .

t et rahydr ocannabi nol (THC) and THC anal ogs, 25 sel ective CB2 cannabi noid
recept or- agohpspsupé, d.605- e84 n1hesiGOF8 7Y soppounds Lswaty lag aanairlawi e
that bignd tocRot b dyraidh: SRecididy (Gl 1LCept069: 20d5REELRREEA! OB nehes: s
receptors) angi otensin receptor antagonists (e.g., angiotensin

r ecept or an@@@@mﬁsﬂé @é.QFQGSBQSSP,OééBth1ve angiotensin Il AT-1 0110
C T 1006 %' O 02/ 057267 PCT/ (2S01/ 45280 297 receptor antagonists, such as
|l osarten, potassium hydrochlorothiaﬁfdgp(HGFz), somat cstatin agoni sts

(e.g., the “l

N O
15 =N
I\ 4 a
N7 N)L\jgi:;k
H
1609
20 ‘H-NMR (d,-DMSO) d 1.95-2.15 (m, 4H), 4.00 (brs, 1H), 4.15 (brs,
1H), 4.72 (brs, 1H), 6.90 (brs, 1H), 7.1¢ (brs, 1H), 7.30 (t,
1H, J = 7.0Hz), 7.44 (t, 2H, J = 7.0Hz), 7.59 (s, 1H), 7.92

(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 (decomp.).



non. - pepti de somat ostati n agoni st NNC-26-c~ 1Q0), glucocorticoid 11 0CT 2006
ant agoni sts, nmast cell granation inhibitors -e. inedocr oml),
aloha-ad&ﬁqShgkﬁ recept ‘lockers ie.c. dabDiprazole, alghgudnadssanoceptor
ant agoni st’s,” a p%a 1 adrenoceptor aggagonists (e.g. .unazosin)), alpha-2

adrenocept or antagoni sts, thronboxane A2 mnetics, protein Kkinase
~inhibitors (ﬁ.a. Fz)uzpr staglandin_F.derivatives (e.g, 10 .S1033), =
prost agl andi WX 2™8I pha“antagonrsts Fe. .iﬁﬁXA—@Eny“dégdﬁPﬁéfﬂ"éﬁﬁ-S*HTZ‘
agoni sts (fenoidgpam} - onict[Li, G~ef bge+ rfiel:easi NG agent Sc (ecgneNEX-04 arn 1 - -
NCX- 905, nitric-oxide- releasing derivatives of tinmolol), 5-ET 2 i
ant agoni sts #e'9. @™sdFfpdgFePate), NVDA antagonists (e.g. prodrugs and
anal ogs of 15 dexanabi nol), al pha 1 adrenoceptor antagonists (e.g.
-bunazosin), cycl ooxygenase inhibitors (e.g. diclofenac,. or the
non- st &r oi daf°EBAPBHNd CAEpdren&yy tNierd<ienke P dopant het P2l -Péeepremisind Wil Pha
2 adr enocept pre ag@BIrSLS 1E8 o0 c rlidlrd: ReX ol e rmdORAN Ne. Db - rgeePL Qr Antagani st
“and D2 receptor agonists (e.g. 20 SDZ- GLC- 756), vasopressin receptor
ant agoni sts FENYTE vasBPrBe8F nBR2 P etRbt bR ant agoni sts (e.g. SR-121463)),
endot hel i n antagoni sts (e.g. TBC 2576), 1-(3-hydroxy-2-
phosphonyl net hoxypr opyl : cyt osi ne ( HPMPC) elted anal ogs and prodrugs,
t hyroi d hornone receptor |igands (e.g. KE?%%MﬁQQQlS), muscarinic M
agoni 3$bs, NVDA-receptor antagonists (e.g>nthe nnabi noi d NVDA-r ecept or
- ant agoni st dexanabinol), PG agonists such @s the hypotensive |ipids,
prost am des, sodi um channel bl ockers, any agoni sts, m xed-action ion
.channel bl ockers, beta adrenotep Q a [ 2 al pha agonist 1 1
0 C12095 W 02/057267 PCT/ @ 3 onpinations (e.a.

3 cycl ase

| et anoprost and tinolol), guanyl
15 1610
‘H-NMR (d,-DMSO) d 2.07 (m, 4H) , 3.85(s, 3H), 4.02(m, 1H),
4.17(m,1H), 4.75(m,1H), 6.89(m,1H), 7.00(s,1H), 7:23(s,1H),

7.35(t,1K,J=8.2Hz), 7.53(s,2H), 7.60(s,iH), 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 1609 and 1610 as
described- heérein énd inter alia, on page 153 of this
25 specification. Compounds 1609 and 1610 were found have A,,

receptor binding affinity and selectivity.



activators (e.g. atrial natriuretic :peptide (ANP) Qr non- peptidﬁ

m nmetics, inhibitors of P neutral endopeptidase trovasodifatorg @@Iémﬁ
ni trogl ygeldoRssaydral atine, sodium5 nitroprusside), endopfeiishy isegept or -
nodul at or s (eﬁg., ET-1 or non-peptidgym netics . sarafotoxin-S6¢c) etnacr

r.i Cacid, other phenoxyacetic acid analogs (e.g. indscrinone, :
Lierynafen) o S6LT B SIUPLATS (. 0y Laliuneyln). gl sl ym channel, bl ockers
neur opr ot ectiseemyent s. A conbi nation therapy for glaucoma, conprising the
conmpound of 102, und -ed_f.r th roup
consi sti ng 6¥ﬂﬁgt%?gﬁgégggegg8§Dg§?gg§§?s?s?o§§%ﬁ§§2‘fé‘gg}éﬁgcgﬁfgft“‘e'
agoni sts, carbonic anhydrase inhibitors, cholinergic agonists and

prostagl andi n receptor agonists. In\g_further enbodiment the invention
provi des a pharnaceuti cal conpositgoq conprising a therapeutically
effective anount of 20 the conpoundy 0 and a pharnmaceutical ly acceptable .
carrier. In a further enbodi ment theni nvention provi des a packaged
pharmaceutical conposition for treating alsease associated. wth A3

adenosi ne receptor in a subject, conprising: 25 (a) a container holding a
therapeutically effective anount of theNc nd 1720; and (b)
us

i nstrygtions for using said conmpound ol t ing said disease in a
subj ect. 110CT 2006 V\DOZ/OSPC‘I’)‘ 1/4 280 299 1In a further
enbodi nent the invention provides a~g#t hod of naking a conposition which

conprises the conpound 1720, .the nethod conprising adm xi ng the conpound
1702 with a suitable carrier. 1720

15 In & further embodiment the invention provides a method for
inhibiting the activity of an A3 adenosine receptor in a cell,

which comprises contacting the cell with the compound 1720.

In a 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 A: adenosine

receptor.

In & further embodiment the inventiocn provides the above method
25 for inhibiting the activity of an A3 adenosine receptor in a

cell, wherein the cell is human cell.

In a further embodiment the invention provides the above method
for inhibiting the acrivity of an A3 adenosine receptor in a

30 cell, wherein the cell is a human cell and wherein the compound



5 1n a further enbodi nent the invention provides a g pharnmaceuti cal
accept abl e salt of com?nd 1720, wherein the pha‘aceutl cally acceBFLZ)
n

sal t COQ’??O%sﬁE’? ani o el ected fromthe group consisti ngcpEfsyakg0C,
fumaric artaric, 10 acetate, phospkate and nesylate. Exenplification 15

Exampl e 43: Synthe5|s of [2-(3HIm dazol-4-yl)-ethyl]-(2-

phenyl - 7H pyrrol o[ d rimdin-4- anm ne Q), Conpound 1720 was
synt hesi zed s ng agzjr}e ?rg%srt c%np%unéiyef) or- " synFT( SIC)S “schenme VII to obt a| n:

20 250 110 CT 2006 WO 02/ 057267 PCT/ USO/ 45280 300 N C N -

N\ NH h| anm ne, 0 1.4 20,
chloride 1 ng fqg% B %\72%%(2 gnL) “an hT’stamyﬁe %—{i 6%‘ {‘{5"){ 5 CI)
are conbi nedmﬂimt @@ﬂ‘tc@em@@ unider eve0 mift r egepio M cer @l&ﬁ thaprises

reaction is ool eddor1,QoM ¢ emMmeaiat W, and pay tiddmeRred heieer BhOAG and 5
water. The |l ayers are separ ated and the aqueous Iayer is extracted wth

Et OAc  (3x) .tIe@RUND Frebl Bryaif €& 1 45 e?8CaPe RashBf WPTROBR ne” £2x),

In a2 further embodiment  the 1inventicn provides the above
method, wherein the damage comprises retinal Cr cptic nerve

10 head damage.

In a further embodiment the inventicn vrovides a therapy for
glaucoma, comprising administering to a subject a

therapeutically effective amount of the compound 1720.

15
In a further embodiment the invention provides & therapy for
glaucoma comprising one or more adenosine 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]f(2—phenyl—7H—pyrrolo[2,3-
dlpyrimidin-4-yl)-amine) .
In an alternative embodiment the invention provides a
combination therapy for glaucoma comprising an adenosine
25 receptor A3 antagonist (preferably an N-6 substituted 7-

deazapurine, most.preferably [2-(3H-Imidazol-4-yl)-~ethyl]-(2-
phenyl-7H-pyrrolo[2, 3-d]pyrimidin-4-ylj-amine)) and one or more
other compounds selected from the group consisting of beta

adrenoceptor antagonists (1.e. beta adrenergic antagonists oOr



dried dver MySO' filtered and concentrated to yield494ng of a 15 blrl\gm
solid. The solid is was with cold MeOH and recr taIIizedfror;lu npﬁo

yi el d 19 Acee;, of an off white solid (1720). 'H NWR ( @BOr@Q)i/ek280 05 (t,
2H, J = 7.0Hz), 3.94 (t, 2H J =7.6%), 6.50 (d, 1H, J = 3.5Hz), 6.88
(brs, 1H), 7.04 (d, 1H, J 3.5Hz), 7.42 (m 3H), 7.57 (s, 1H), 8.34 (m
2H); 20 M5 (E k3 1 1) N.pt ,=,239-235 C Act|V|t of Conpounds
Adenosi ne 3 (A O(r:ecg?)t)or Mﬁpetlt:gnon radlmo ‘Ielag“arid b1 hieft | %‘?Nas 25 carrfed
out for corrpbandbm%@@oeis dmumm,elnahﬁiBi&t érheakica:a0r pages 153-154
of this speci iyon was found to_have. an A: receptor
bi ndi ng affi n%?gggrea %(5‘10 RTeS PREFCSI I Pefer enc” oﬁp‘b‘ﬂh‘:ﬂr?ﬁ?,?)% “as
descri bed heegpnlamd (enq;er a@lllaa,lochabl e H&mmqbag@ 16@nefi tshez, AGN-
speci ficcati Olgng (18 C, Q06 VI. O 2/ 057§ﬁ% FCT/ USO| 14528() 301
| ncor par at i oh” By Ref el&hce Qf Jat &t s, pYJbT’l d’ pat efft ‘851t cat § onEC RAHTS
ohe: referencesibditsclsosed:ihecéemiaee betebyaaxﬁeessky EnCOEﬁO[ﬂhBﬂ4héfebﬂ
by 5 referenge }J{:,_g‘wgal enrtbsom'l;hos%hs |IIed in the art will reco n| ze,
be able to aScertan. Using ho nor8YERARST outi e CExiFeriTent AP ok “Rary ‘iO
equi val ents terbpedif iamwmmﬁa*remsméebhemenyenhbmm n@esari bae;d;mshq (e.a.
specifically hergl n, Sucl} qw val ecnts are intended to be enconpassed in
the scope of "FRSSFIMESWTY cl'§iTRC 29°NY395 o E57°3656 LNy RO ‘0877 HCL
PCT/ U1801/ 45281&ca3p2neThiis danwent p dhodarrp hes, ppovbdes pearpeunds: iavi ng. §he
formul a: DD-22A)), prostaglandins and prostaglandin receptor agonists
'(e.g. latanoprost, unoprostone isopropyl, PGF2 aipha agonists,
prostanoid-selective FP receptor agonisis, PG agonists such as
the hypoctensive prostamides), angiQtensin converting enzyme
15 (ACE) 1inhibitors (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-[{((2S)~-1,4-benzodioxan-2-
ylmethyl)amino]propoxy-l,3*benxodioXole HC1l), angiogenesis
inhibitors (e.g. the =steroid a&necortave), NMDA antagonists
200 (e.g. HU-211, memantine, the cannabinoid NMDA?receptor agonist
dexanabinol, prodrugs and analogs of dexanabinol, NR2B~-
selective antagonists (e.g. eliprodil (SL-82.0715)), renin
inhibitors (e.g. CGP-38560, SR-43845), cannabinoid 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 CB1l receptors and peripheral CB2 receptors),
angiotensin receptor antégonists (e.g., angiotensin.II receptor

antagonists (e.g. CS-088), selective angiotensin II AT-I



R~R2 5NR N NH 10 XI wherein R NR2 together formanngﬂagmggmﬁ
the structure' 15 HO 2 C 3---f or NNH? 20 o or R is H'an

is H Or substituted or unsubstituted alggy,c@hasabkylaryl.
55 11 FR s :

What is clained |2°9-, 1. A conpound having the structure:

R\ R NJjJYRS N H

10

sts, such gs icsarzan coTessium

|,.:.

receptor antagon

M

hydrochlorothiazid (HCTZ), somatcstailn agonists {e€.g. the

non-peptide somatostatin agonist NNC-2€~%100:, cliucccorticeid
antagonists, mast cell degranulation inhibltors (e.g.
nedocromil), glpha-adrenergic recertor blockers ie.c.
dapipreazole alpha-2 adrenoceptor -&ntagonists, eglphea 1
adrenoceptor antagonlsts (e.g. Dsunazosin) ), glpha-2
adrenoceptor antagonists, thromboxane AZ mimetics, protein

kinase 1inhibitors (e.g. H7), prostaglandin F derivatives (e.g.

S-1033), prostaglandin-2 alpha antagonists (e.g. PhX2-34),
dopamine Dl and 5-HT2 agonists (fenoldopam), nitric-oxide-
.releasing agents (e.g. NCX-904 or NCX-905, nitric-oxide-
releasing derivatives of timolol), 5-KET 2 antagonists (e.g.

sarpogrelate), NMDA antagonists (e.g. prodrugs and analogs of

dexanabinol), alpha 1 adrenoceptor antagonists (e.qg.
bunazcsin), cyclooxygenase inhibitors {e.g. diclofenac,. or the
non-steroidal compound nepafenac), inosine, dopamine D2

receptor and alpha 2 adrenoceptor agonists (e.g. talipexoie),

depamine Dl receptor antagonist and D2 receptor agonists (e.g.

SDZ—GLC—756), vasopressin receptor antagonists (e.qg.
vasopressin V2 receptor antagonists (e;g. SR-121463)),
endothelin antagonists (e.qg. TBC-257¢), 1-(3-hydroxy-2-

phosphonylmethoxypropyl:cytosine (HPMPC) and related analogs
and prodrugs, thyroid hormone recéptor ligands .(e.g, KB-
130015), muscarinic M1 agonists, NMDA-receptor antagonists
(e.g. the cannabinoid NMDA~receptor aﬁtagonist dexanabinol), PG
agonists such as the hypotensive lipids, prostamides, sodium -
channel blockers, NMDA antagonists, mi#ed-action ion channel

blockers, beta adrenoceptor antagonist and PGF2 alpha agonist



"N OH or RLis Hand Js: - RS is H or substit d or unsubsti

al kyl oryakkytgeyl . 30571 10C12006 2. The conpound of ch@i/sdi4shaving the
structure: 6 4~~NH2 OH N H N N 3. ke conpound of claim 11, having the
structure: N NH2 ONN N H 4. The conpound of claim1, having the
structure: NH2 N O O N NH :

combinétions (e.g. letznoprost anc timolol}, guenyviate cvcl

iéa

wh i RINR2 together forma ring having the structure: HO NHZ O
erein og I ng g ? :Ltoﬁ%ﬂﬁ

)
n
th

activators {e.g. eatrial natriuretic »nepticde (ANP! or ncn-

peptide mimetics, inhibitors of ANP nevirel erdopeptidsase,
nitrovasodilators (e.g. nitroglycerin, hydralazine, sodlum
S nitroprusside), endothelin receptcr modulators is.c. IZIT-1 or
non-peptide mimetics,. sarafotoxin-Séc), ethacrvnic ac:id, other
phenoxyacetic acid analogs (e.g. indacrinone, <ticrvnaien),
actin disrupters (e.g. latrunculin), celcium chennel blockers

(e.g. vereapamil, nifedipine, brovincamine, nivaldipine) and

10 . neuroprotective agents.

A combination therapy for glaucoma, comprising the compound of
1702, and one cr more compounds selected from the group
consisting of beta adrenoceptor antagonists, alpha-2
15 adrenoceptor agonists, carbonic enhydrase inhibitors,

checlinergic agonists and prostaglandin receptor agonists.

In a further embodiment the invention provides a pharmaceutical
composition 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 subject.



5. The conpound of claim1, having the structure: HONH2 N O N{\I :a Cl's(%zbﬁvl
1 OC T 2606 6. The co!;und of claim1, having t @ structure: NS T 28
OO0 N Iwg% 7 T compound of claim1, having thepstpucisig: C-
“UNH2 N NO N H 8. The conpgynd of claim 1, having the structure:
NH2 NOOH NNHO 3051 1 OCT 2006 9. The conpound of claim1,
having the structure: NH2 N.O _ _ . . .
In & urther embodiment the 1invention croviaes a mecthceac cCi
making a composition which comprises the compound 1720, the

method comprising admixing the compound 1702 with a suitable

carrier.

5
In a fufther embodiment 3 the invention crovides a
pharmaceutically acceptéble salt of compound 1720, whexrein the
pharmaceutically acceptable salt contains an anion selected
from the group consisting of maleic, fumaric, tartaric,

10 ‘acetate, phosphate and mesylate.
Exemplification

15 Examplé 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 to obtain:

20

25



N1 . \ NHZ10. The congound of claim1, having thgstructure: N‘I&%)CITIE&{B
NOFOH NH 11. The co nd of claiml, having th ructure: OH H

NN N N Ryo3Phs7h¢ OCT 2006 12. The conpound of claim 1, pr@avisig.tise
OH

structure:

S) (s) HNNOH )r" \sboN Ol H 13. The conmpound of claiml1,

having the structure: OH s) (s) HN-Jr-OH N71 O '

15

25

‘ AN

N
| H
NT ST o kNH
I histamine, DMSO, [

N - A
N 120°C. 6.5h “/\1\\
. X NN
1 [ H
=
1720
Aryl chloride 1 (400mg, 1.50mmol}, DMSO (10mi) and histamine

yl

(1.67g, 15.0mmol) are combined and heated to 120°C vunder
nitrogen. Rfter 6.5h, the reaction is <coocled tc room
temperature and partitioned between EtORc and water. The lavers
are separated and the agueous layer 1is extracted with EtOAc
{3x). The combined organic layers are washed with brine (2x),
dried over MgSO,, filtered and concentreted to vield 494mg of a
brown solid. The solid 1s washecd with cold MeOH and
recrystallized from MeOH to yield 197mg (43%) of an off white
solid (1720) . ‘H-NMR (CD,0OD) d 3.05 (t, 2H, J = 7.0Hz), 3.94 (t,
2H, J = 7.0Hz), 6.50 (d, 1H, J = 3.5Hz), 6.88 (brs, 1H), 7.04
(d, 1H, J = 3.5Hz), 7.42 (m, 3H), 7.57 (s, 1H), 8.34 (m, 2H):
MS (ES): 305.1 (M'+1); Mpt = 234-235°C.

Activity of Compounds

Adenosine 3 (A;) receptor competition radio ligand binding was
carried out 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 affinity greater than 10
times that of reference compound 1308 as described herein and,

inter alia, in Table 13, on page 169 of the specification.



H N N 14. The conpound of claim1, having the strugture: OH s) (fﬁ Cﬁ%my~
O \ NNH307 110 006 15. The conpound of éai m 1, havi ng g
struct urge obhHaeNH2 N- OO (])----- "N/ N H 16. The compouswloikecl aim 1,

havi ng t

e structure: N (S) N2 NA 4O N/ p~OH NH 17. The compound of

claim1l, having the structure: OH s) (s) HNNNH2 N

10

Incorporation by Reference
All patents, published patent applications end other references
disclosed herein are hereby expressly .incorpcrztsd nere.n ov

reference.

"Equivalents

Those skilled in the art will recogjnize, or be abie to
ascertain, using no more than routiné experimentation, many
equivalents to specific embodiments of the invention described
specifically herein. Such equivelents are intended to be

encompassed 1in the scope of the following claims.



I O I NH 18. A nethod_for treating a disease assgciated with Al

adenosi ne receptor in a bj ect, conprising adm ni&erl ng to the sulopceuﬂﬂ%
t her apeuhi@ldsy2s7ef f ecti ve anount of a conpound of claim pcTd®81/d52800 C T
2006 19. The nethod of claim 18, whes2ein the subject is a mammual. 20. The
met hod of claim 19, wherein the manmal is a human. 21. The nethod of claim
18, wherein said Al adenosine receptor is associated with cognitive

di sease, renal failure, fard jac arrh%éhnlas reﬁﬁ%?gﬁory eplthqlla _
transmittefni 8l BRE8NT $RRat FHAC T RETHHLET i BT R negatihve
cardi ac inotropy and dronDtropy, bronchoconstri cti on, neutroph|

chenotaxis, reflux condition, or ulcerative condition 22. A water-sol uble
~prodrug of the conpounds of claln1k whetein the water-sol uble prodrug is
met abolized in vivo to produce an adtive drug which selectively inhibits
Al agenosine receptor. 23. The prodrug|of claim 22, wherein said prodrug is
net abol i zed in vivo by esterase catal rolysis. 24. A pharnaceutica
conposition conprising the prodrug Wf and a pharmaceutically
acceptable carrier. 25. A nethod fo [ e activity of an Al
adenosine receptor in a cel g S contacting the cell wth a
conpound of claim1. 26. T od of "cl ai nt25, wherein the conpound is an

10
XTI

wherein

R;NR, together form a ring having the structure:

. ' NH,
_ N |
20 o)

or R, is H and R, is:

25

30
R is H, or substituted or unsubstituted alkyl or

alkylaryl.

35



ant agonsi st of the Al adenosine receptor. 27. The nethod of claim 25,
wherein the cell is a human cell. 309 1 1 0 CT 2006 28. The nethod of
claim 27, wherein the conpound is an antagoni st of A adenosine fddH{dtis.
.29. The nethod of claim 18, wherein said disease is asthma, chronic.
obstructive pul nonary disease, allergic rhinitis, or an upper respiratory
di sorder. 30. The nethod of claim 29, wherein the subject is human. 31.
The net hod | aj 0., erein said conmpound is an antagoni st of Al
adenosi ne rggggtgér rsgfgaslﬂevc\gl@drrbi nation therapy for asthma, conprising the
conpound of claim1, and a steroid, P2 agonist, glucocorticoid,

| eukotri ene,ant a;gocnén?t o ,an. ant%col i nergi c agoni st. 33. A pharnaceuti cal
conposi ti on>conpti SPHRy AY PRYEHeBRP cRFTYF ictive anount of the conpound
of claiml1, and a pharnaceutical |l y,acceptable carrier. 1.. 34. The nethod
of claim 29, wherein said respirat or’y\Nd—i’sbr der is asthma, allergic
rhinitis, or chronic obstructive pul ngnary di sease. 35. The pharmaceuti cal
conposition of claim 33, wherein saidJpharnmaceutical conposition is an
periocul ar, retrobul bar or intraocw-ar J ion fornulation. 36. The
_pharmaceutical conposition of claim [ al d pharnaceuti cal
conposition is a systemc fq | at

wherein _
RiNR; together form a ring having the structure:

HO,

OH

or R; is H and R, is:

!

Rs is H, or substituted or unsubstituted alkyl or

alkylaryl.

303



11 nr.T 2006 37. The pharnaceutical conposition of claim33, wherein said
pharmaceutical conposition is a surgical irrigating solution. 38118CT 2006
packaged pharmaceutical conposition for treating a disease associated with
an Al adenosine receptor in a subject, conprising: (a) a container holding
a therapeutically effective anmount of the conpound of claim1; and (b)
instructions for using said conpound for treating said disease in a
subject. 39, Th | ] able sa conpound of claim
1. 40. The pharﬁgggg{g% ﬁ a%c%% éBIe ﬁqugf k % Wpound of clai m 39,
wherein the pharnaceutlcally acceptable salt of the conpound of clains 6,
8, 12, 15, or 16 contains a cation sejeeted fromthe group consisting of
sodi um cal cium and ammoni um 41. The phod of claim 18, wherein the A
adenosi ne receptor is associa with ﬁgﬁ@}ive heart failure. 3111 10
C T 2006 42. A conpound havi D (R NH2 L T1ll< NO -N/N

\ 0--~N N H JVI@
SN\ N
T

N
H
3. The compound of claim 1, having the structure:
[—AWNHZ
N
0]
o
~
N
©/kN N
4. The compound of claim 1, having the structure:
(HNHz
N
O
"
~
N
©/kN N
5. The compound of claim 1, having the structure:
HO

304



43. A conpound having the structure: NH2Z Np N ION N\ / H44. A
method for treating a disease associated with Ala adenosine recepton (o7 2806
subj ect, conprising admnistering to the subject a therapeutically
effective amount of a conpound of claim42 or 43. 45. The nethod of claim
44, wherein the subject is a mmma | . 46. The nethod of claim45, wherein
the subject is a human. 47. The nethod of claim46, wherein said Al a
adenosine receptor is associated with [oconotor activity, 31211 OCT
1006 vasodilation, platelet inhibition, neutrophil superoxide generation,
cogni tive dé¢sor dére compphiad déneltim,l,ohaRPanfii tsonstsruditsease. 48. The

nmet hod of claim44, wherein the conpound treats said diseases by
stinmul ati ng adenyl ate cycl ase. ) ter-sol ubl e prodrug of the conpound
of claim42 or 43, wherein sai Zsoluble prodrug that is netabolized

in vivo to an active drug whichjselgectivel3 inhibit A2a adenosine
receptor. 50. The prodrug of glFa& 9, rein said prodrug is netabolized
in vivo by esterase catal yzedllhydro I's. Ob1. A pharnmaceutical conposition

I
conprising the prodrug o(f%ﬁé%ﬁm49ﬁbnd a pharmaceutically acceptabl e
carrier.

7. The compound of claim 1, having the structure:

Zji>~1(NH2
N
CONH,
N o/
. ©/H\ ~

IZ_20o

N

8. The compound of claim 1, having the structure:

NH,

@)I\/ O

g

N

IZ 20

305



52. A nethod for inhibiting the activity of an A2a adenosi ne receptor in a
cell, which conprises contacting said cell with a conpound of cI or
43. 53. The nethod of claim52, wherein the conpound is an antagonlst

said Al ., adenosine receptor. 54. The nethod of claimb53, wherein the cel
is a human cell. 55. The nmethod of claim53, wherein the conpound is an
ant agoni st of Al a adenosine receptors. 56. A pharmaceutical conposition
conprising a therapeutically effective anount of the conpound. of 313 1 1
OC T 2006 claim42 or 43 and a pharnaceutically acceptable carrier. 57.
The phar mac®ut i dle composinti of ofaigt di.mhBFinghthei strudiuret:her apeutical ly
effective anpbunt is effective to treat Parkinson's disease and di seases

associated with |oconotor actiyity, vasodilation, platelet inhibition,
neut r ophi | superoxi de generati qn, \cogMiid i ve di sorder, or senile denentia.

58. The pharnaceutical conpositimn claim 56, wherein said

phar maceuti cal conposition is aplopifhalmc formulation. 59. The
pharmaceuti cal composition of ¢l arjmn wherein said pharmaceuti cal
conposition i.s an peri ocul ul bar or intraocular injection
formul ati on. 60. The phar uti cal Htonposition of claim56, wherein said

.pharmaceuti cal conposition™>5s a systemc formulation. 61. The
pharmaceutical conposition of claim56, wherein

10. The compound of claim 1, having the structure:

N NH,
N= O
<:)/& 4\ O~/"OH
NN
H

11. The compound of claim 1, having the structure:

o)
=

o
S
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sai d pharmaceutical conposition is a surgical irrigating solution. 62. A
conmbi nation therapy for Parkinson's disease, conprising the conmpo@idg006f
claim42 or 43, and any of the dopam ne enhancers. 63. A conbi nation

t herapy for cancer, conprising the conmpound of claim42 or 43, and any of
the cytotoxic agents. 314 1.1 OCT 2006 64. A conbination therapy for

gl aucoma, conprising t he conpound of claim42 or 43, and a prostagl andin
agoni st ggscrlnlc a onlg a, (3-2 antagonist. 65. A packaged

phar maceut i tal c%’r‘f"p&? PRt BF ‘fjr%’d‘ﬂllng havighs Bag oS Gkt ared with A2
adenosine receptor in a subject, conprising: (a) a container holding a
therapeutically effective anmount of thg conmpound of claim42 or 43; and
(b) instructions for using said conpou for treating said disease in a
subj ect. 66. A pharmaceutically acceptrabhe salt of the conmpound of claim
42 or 43. 67. The pharmaceutical ly ad able salt of claim66, wherein

t he pharnaceutically acceptable salt he conpound of claim4l or 42
contai ns anion selected from the gro consisting of maleic, fumaric,
tartaric, acetate, phosphate and nesyjate. 3151 1 0 CT 7006 68. A
conpound having the structure: N NP OH

13. The compound of claim 1, having the structure:

OH
s)
HN OH
=z 0—'//
N | \
\N N

H

14. The compound of claim 1, having the structure:

(s)
HN
L0
X o
N
N H
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N H NHNNHG®G69. Anethod for inhibiting the activity of an A3 adenosi ne
receptor in a cell, which conprises contacting the cell wth a cqmpggmuifpf
claim68. 70. The nethod of claim69, wherein the conpound is an

ant agoni st of the A3 adenosine receptor. 71. The method of cl aim 69,
wherein the cell is human cell. .72. The nethod of claim 71, wherein the
conpound is an antagoni st of A3 adenosine receptors. 73. A nethod of
treati ng damage to the eye of a subject which conprises adm nistering to
the subject a conposition conprising a therapeutically effective anount
of the compdbnd The ctamippui8. ofd4cldire hethwdngf thkakordStumder ei n t he damage
conprises retinal or optic nerve head danmage. 75. A therapy for glaucons,
conprising admnistering to a subject a therapeutically effective anount
of the conpound of claim68. 31 1 OCT 2006 76. A conbination therapy
for glaucoma, conprising the co MNH,Ccl ai m 68, and one or nore
conpounds selected fromthe groyp cdhsisting of beta adrenocéptor

ant agoni sts, al pha-2 adrenocept agani sts, garbgni c anhydrase inhibitors,
chol i nergi ¢ agoni sts, y ang,_pr gl andi n receptor agoni sts,
angi otensin converting ¢ ¥Ybitors, AVPA

16. The compound of claim 1, having the structure:

17. The compound of claim 1, having the structure:

QH
(s)
HN
N/,l \ NH,
x> 0
N
N H

18. A method for treating a disease associated with A1 -
adenosine receptor in a subject, comprising
administering to the subject a therapeutically

effective amount of a compound of claim 1.
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receptor antagonists, 5-HT agonists, angiogenesis inhibitors, NVDA
antagoni sts, rentn inhibitors, cannabinoid receptor agonists, apgigiﬁgﬁin
‘receptor antagonists, hydrochl orothiazide (HCTZ), somatostatin " 8 i“st's
gl ucocorticoid antagoni sts, mast cell degranulation inhibitors,

al pha-adrenergi c receptor bl ockers, al pha-2 adrenoceptor antagonists,

t hronboxane A2 mnetics, protein kinase inhibitors, prostaglandin F

derivatives, prastagl andi n-2 al pha .antagoni sts, . dopam ne. D and, 5- HT2
agoni st s, n}%fidﬁ%iiagyggﬁed%?njﬁaé§En : Q%ﬁfeénan ‘@oﬁﬁ%??F% s o4
cycl ooxygenase imdnnil.ors, inosine, dopam ne D2 receptor and al pha 2
adrenoceptor agoni sts, dopam ne DI receptor antagonist and D2 receptor

agoni sts, vasopressin receptor antagonists, endothelin antagonists,

1- (3- hydr oxge 2- mhosphoryd et BoXyRr DPY Wheykani oRe (AMRG) iand wnehahed
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 op1 . ant@gomictthoando PGRA sdlph@g Aganicile i0ONba DAL i ANSadegbind at e

cycl ase activators, nitrovasodil ators endot hel i.n recept or nodul at ors,

et hacryni c aci d, *HHIRICT phenGRFRCERFRY adi dNarRAMdE L vaCtdIF Sfissr upt e

cal ci um channel £ QGkET S caRdi REUr HIINLBRE XS a8RIBITatdt) lepi €h&lila, 2006

77. A conbination therapy for glaucoma, conprising the conmpound of claim

68, and one or nPYI'THHIGENds THEAEEred FTEREERB gr oVFSCEREFEE R YT bet a

adrenoceptor ant AR B a,allRATdvaALERACEP! QhoBBOHY Shid GREREPISpy,

anhydrase inhibitors, cholinerg[c agoni sts and )
- 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 hydrolysis.

24. A pharmaceutical composition comprising the prodrug of

claim 22 and a pharmaceutically acceptable carrier.
25. A method for inhibiting the activity of an Al adenosine
receptor in a cell, which comprises contacting the cell

with a compound of claim 1.

26. Thé method of c¢laim 25, wherein the compound is an

antagonsist of the Al adenosine receptor.

27. The method of élaim 25, wherein the cell is a Human

cell.

309



prost agl andi n receptor agonists. 78. A pharmaceutical conposition
conprising a therapeutically effective ampunt of the conpound of 1 1qj(gi zjpg68
and a pharnaceutically acceptable carrier. 79. A packaged pharmaceuti cal
conposition for treating a disease associated with an A3 adenosi ne
receptor in a subject, conprising: (a) a container holding a
therapeutically effective anount of the conpound of claim®68; and (b)
instructions for using said conpound for treating said disease in a

subj ect. 80. A nethod of naking a conposition which conprises the conpound
of claim6828t her}rmtinedhc@ma:rfi s¢Tinadoi7 Xi Rghereha aORPOtitIEbAindc| & Mam8 Wit h
a suitable carrier. ﬁgar maceutical ly acceptable salt of the conpound
of claime68. 82" t?ﬁémdﬁér cetitd ed’ﬂ%“&c%&ﬁ?%ﬁ‘?%s salt of claim81,

wherein the pharmaceuti cal | y acceptabl e salt contains an anion selected
fromthe gr Ieic fumaric, tartaric, acetate, phosphate

nsi stin
and mesyl at %éjp8§ el'ﬁ‘l?%’(?%‘p(?&n& BRTc 8 nrAeT S rer hERAPANES 2 ‘her

forma ring havidigdnie st ostyuetivd8 lpdidddarl 2008seke NH2 MHerdic 0 or
R5 is H, -CH2 (NCSH8), (OH) (CBH5) , -CH2OCH3, - (CH2) 2C (O OH , - CH20CH2C
(O NH2, -C (c))dlillnlteﬁs OT_ SRpWPRI e SRIHat oFH, e OCH3 , or

- CH2OCH2C (O OH ;

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, f2 agonist,
glucocorticoid, leukotriene antagonist, or an

anticolinergic agonist.

33. A pharmaceutical composition comprising a
therapeutically effective amount of the compound of

claim 1, and a pharmaceutically acceptable carrier.

34. The method of claim 29, wherein said respiratory
disorder 1is asthma, allergic rhinitis, or chronic

obstructive pulmonary disease.

35. The pharmaceutical composition of c¢laim 33, wherein
said pharmaceutical composition 1is  an periocular,

retrobulbar or intraocular injection formulation.
36. The pharmaceutical composition of c¢laim 33, wherein

said pharmaceutical composition is a systemic

férmulation.
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or OH when Rl is Hand R2 is: RS is H, -CH2(N2C3H3), -C(O OH,
-CH2Q(CH2) 20H, -C(O OCH3, or ' -C (0) NH2, or a pharmaceutically acceptable
salt thereof. 84. Use of the conpound of claim1 for manufacturing! &0"T 2006
medi cament useful for treating a disease associated with an Al adenosine
receptor in a subject. 85. Use of the conpound of claim21 for manufacturing
a nedicanent useful for inhibiting the activity of an Al adenosi ne
receptor in a cell. 86. A pharmaceutical conposition conprising the
~conpound of claim1, a pharmaceutically acceptable carrier and at |east
one of ster®id, % agdaifbceu HCIOCRLINHESI Eion EWEOt E1LNE AR agERdAdin OF an
anticolinergic a’%(r),rg'rét. 319 1.1 OC T 2006 87. Use of the conpound of
claim42 or 43 fHHhand@eTGreHE S hedi SR WI98f ul 1For BreafPFiepl
di sease associ at@ad-wath ngnsd2at askenosi ne receptor in a subject. 88. Use of
t he conpound of claim42 or 43 for naufacturing a nmedi canent useful for
inhibiting the activity of an Ala adenosine receptor in a cell. 89. A

pharmaceutiggl cONpaskhed PPARRLSEAGILIE 6RPHOLNTS, Okof! airBad2ngr £43, a
pharmaceutical | y , acceptabl e carrier and any of the dopam ne enhancers. 90.
A phar maceut i cal Y EERFEs i 25T 18sRPr idithg athell csipesideofradenitpr44inom 43, a
phar maceuti cal | Ysuybject, comprising:

(a) a container holding a therapeutically effective

amount of the compound of claim 1; and

(b) instructions for using said compound for treating

said disease in a subject.

39. The pharmaceutically acceptable salt of the compound of

claim 1.

40. The pharmaceutically acceptable salt of the compound of
claim 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 method of claim 18, wherein the A1 adenosine

receptor is associated with congestive heart failure.
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acceptabl e carrier and any of the cytotoxic agents. 91. A pharnaceuti cal
conposition conprising the conpound of claim42 or 43, a pharnmacqut(lalilty
acceptabl e carrier and a prostagl andin agonist, a nmuscrinic agonist, or a
‘0-2 antagonist. 92. Use of the compound of claim50 for manufacturing a
medi cament useful for inhibiting the activity of an A3 adenosine receptor
inacell. 93. Use of the conpound of claimb50 for manufacturing a

medi canment useful for treating danage to the eye of a subject. 94. Use of

t he conpoungh, of £l ajM-2%4f AL+ tyr .medi canent useful for
gl aucoma in a subjeggb ggo 1V%ﬁ%q%?%sgﬁgggu5§f The use of claim94, wherein

t he nmedi canent further conprises one or nore conpounds selected from the
group consisting of beta adrenggceptqyy antagonists, al pha-2 adrenoceptor
agoni sts, carboni c anhydrase ft8rs, cholinergic agonists,
prost agl andi ns and prost agl ceptor agonists, angiotensin converting
enzynme (ACE) inhibitors, AVPA r ceprr ant agoni sts, 5- HT agoni sts,

angi ogenesi s i nhibitors, NVDA gat=agoni sts, renin inhibitors, cannabi noid
recept or agoni sts, anoiote/5|\ re ant agoni sts, hydrochl orot hi azi de
(HCTZ), somatostatin OQi-3ts 8 ocokticeid antagonists, nmast cel
degranul ati on inhi bi aIEﬁa- adre 0i ¢ receptor bl ockers, alpha-2
adrenoceptor antagonists, thronmboxane A2 mnetics, protein kinase

i nhibitors, prostaglandin F derivatives, prostaglandin- 2 al pha

ant agoni sts, dopam ne D1 and 5-HT2 agoni st s,

i )
N
nr

43. A compound having the structure:

— /N\.N/)\QN

44. A method for treating a disease associated with A2a
adenosine receptor in a subject, comprising
administering to the subject a therapeuticaliy

effective amount of a compound of claim 42 or 43.

45. The method of c¢laim 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 A,, adenosine

receptor is associated with locomotor activity,
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nitric-oxide-rel easing agents, 5-HT 2 antagoni sts, cyclooxygenase
inhibitors, inosine, dopam ne D2 receptor and al pha 2 adrenocept 1 0CT 2006
agoni sts, dopanmine D1 receptor antagonist and D2 receptor agonists,
vasopressin receptor antagonists, endothelin antagonists, 1-(3-hydroxy-2-
phosphonyl met hoxypr opyl ) cyt osi ne (HPMPC) and rel ated anal ogs and prodrugs,
thyroi d hornone receptor |igands, nuscarinic ML agonists, sodium channel
bl ockers, m xed; ! j chan kers 4. .adr enocept qr nt agoni st
and PGF2 al pha XS%%?%?Q%% 1nati%ﬁ%?gﬂﬁganylgwgﬁ%yéﬁgge acﬁ§3§¥5?%fa

ni t rovasodi | at osgPerentdr helbieneratéptor wodulisives, ddtslhadeyni ¢ skeiide ot her

phenoxyacetic agifdegpal o . isrupters, calcium channel bl ockers and
neur oprotective aggngs.'%%if%&%hgs% 52008°°Y%. The use of cl ai m 94,

wherein the medi canment further conprises one or nore conpounds sel ected

fromthe grQu nsj sting of beta adrenoceptor aptagonists, .alpha-2
adrenocep?é%'gggﬁ?sﬁgﬁ%ggr5%%igggﬁﬂyg¥%sé£?%ﬂ%%1t ?%,CO@ﬁ8PpﬂeF%ﬁ€t§gonists
and prost agl andspidedieptayes agoritimela®ing Taderphartenceedtincal conpositi on of
claim78, further conprising one or nore conpounds sel ected fromthe

group consi sting of beta adrenoceptor antagonists, alpha-2 adrenoceptor
.agoni sts, dar.bohi vaaahysohsel e i phodriiOre, holddrpogng aForRi1stis, 42 or

prost agl andi ns d prostagl andi.n receptor i sts, angiotensin cqnverting
Pbi t SPET=Ap CeRT e S s, B

enzyme (ACE) infifbi t PSTCANPA $E¢kpt 87 %h 2diye agbRRst s 28

angi ogenesi s i nhebabel szedNMDA wtad@Niast Sictive drug which selectively

inhibit A,;, 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 A,, adenosine
receptor in a cell, which comprises contacting said

cell with a compound of claims 42 or 43.

53. The method of claim 52, wherein the compound is an

antagonist of said A;, adenosine receptor.

54. The method of claim 53, wherein the cell is a human

cell.

55. The method of claim 53, wherein the compound is an

antagonist of A,, adenosine receptors.

56. A pharmaceutical composition comprising a

therapeutically effective amount of the compound of

313



renin inhibitors, cannabinoid receptor agonists, angiotensin receptor
ant agoni sts, hydrochl orot hi azide (HCTZ), somatostatin agonists, 1 006
gl ucocorticoid antagonists, mast cell degranulation inhibitors, AI%&@
adrenergi c receptor blockers, al pha-2 adrenoceptor antagonists,

t hromboxane A2 m netics, protein kinase inhibitors, prostaglandin F
derivatives, prostaglandin- 2 al pha antagonists, dopam ne D1 and 5- HT2

agoni sts, ni ”!&'hé)%h degy el gasing agents, E;hQT %cé@éf‘%oﬂ SUScceptabl
cycl ooxygenase inhibitors, 1nosine, dopam nhe 574 receptor an aPpﬁa i
adr enocept or agosestissr.dopam ne DI receptor antagonist and D2 receptor -
agoni sts, vasopressin receptor antagoni sts, endothelia antagonists,

1- (3- hydr oxy-2- phosphonyl net hoxypropyl ) cytosi ne (HPMPC) and rel at ed
anal ogs and5pr odFheys phishyrokedt hoa horempeséption |éQardaimmegar wheeeMi

_ ists, di h | Dbl ockers,, m - ti ' h bl ock , bet
A onocept or 329 1CRe eSSt A e i B pRBTBGBHAL L

conbi nati ons, guarydtat PackiolRse sactiisealser ssndidirsesaedidsabetated endohhel i n
receptor nodul atprs t hacryni c, .acid, other  .phenoxyacetic .aci.d.anal ogs,
actin disrupter si,)occ%ﬁ‘ogcifma (R b‘f%%qggrel?téﬁﬂ'néﬁ%&i%edf’?\}glﬁb%ts. 98.
The phar maceut i cadutaasi t bopedxidiai GeRd8rat Lbh hekoga0BPré Sidigoeaer pr nore
conpounds sel ect ed frogd;: gr%gggroup consi sting of beta adrenoceptor

ant agoni sts, al phai? bt®r agonists, carbonic anhydrase
‘inhibitors, cholinergic agoni sts and prostaglandin receptor agonists.

58. The pharmaceutical composition of claim 56, wherein
said pharmaceutical composition is an ophthalmic

formulation.

59. The pharmaceutical composition of claim 56, wherein
said pharmaceutical composition is an periocular,

retrobulbar or intraocular injection formulation.

60. The pharmaceutical composition of claim 56, wherein
said pharmaceutical - composition is a systemic

formulation.

61. The pharmaceutical composition of claim 56, wherein
said pharmaceutical composition is a surgical

irrigating solution.

62. A combination therapy for Parkinson's disease,
comprising the compounds of claim 42 or 43, and any of

the dopamine enhancers.
63. A combination therapy for <cancer, comprising the

compound of claim 42 or 43, and any of the cytotoxic

agents.
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99. Use of the compound of claim®68 for manufacturing a nedi canent useful
for treating a di sease associated wth an A3 adenosi ne receptor Lﬂ ? .
subject in need of such treatnent, wherein the disease associ at b &A@Wﬁthe
A3 adenosi ne receptor is asthma, bronchitis, chronic obstructive pul nonary
di sorder, or bronchoconstriction. 100. A process of manufacturing the
conpound of claim 68, conprising the steps of: ci (a) reacting the

conmpound N 006 _w th histam.ne in the presen
di et hyl OX|de%%F%f%ﬁ éﬁﬁf p?éa% fon® f StUre ufder an*ih 9§1
atnDsphere (c) wovound thé rea@imonuNIxnura3andasépaaatpngsta@ﬂamﬁ@mnlc

| ayer fromthe a%,eous | ayer, é{ﬁ washi ng the orgﬁnlc | ayer with brine,
drying, and fi lA9%FMRG, ?omyf% 1HEEEund® 2 PR&a9PBEESs of claim
100, wherein in step (b) the reaction mxture is heated under a nitrogen

atmosphere. _ 102. The process of claim 100, wherein in step (d) the
or gani ¢ | ayRt | & dPREPIRY hpmgeﬁceqwa%%OWO%%%nﬁ%ndtr@fitaﬁg G

clains 1-17 for gjmeadbacissdithradredicrRmy)! uwsehukifor tdLeqiddiy &, 4 sease
associated with an Al adenosine receptor in a subject in need of such

treatnent, wher §UPIERE dFSBRASESING: anti diuresis, bradycardia, bronchitis,

(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 contains anion selected from
the group consisting of maleic, fumaric, tartaric,

acetate, phosphate and mesylate.

315



bronchoconstriction, Al zheiner's disease, cardiac arrythm as, cardi ac
hypoxi a, hypertension, inflamuation, negative cardiac inotropy and
dronotropy, renal failure, sedation or is associated with trankhifT &Hb
rel ease, respiratory epithelia, contraction of snooth nuscle underlying
respiratory epithelia, vasoconstriction or mast cell degranulation. 324 1
1 OCT 2006 104. Use of the conmpound of any of clains 1-17 for enhancing
the nenory of a subject. 105. Use of the conpound of claim42 or 43 for
manufacturing g nedicamgnt useful, for treating a disease associated with
an Al a adenosi né receptor TAVE Sub]ed " Pfi“HEBY of such treatment, wherein
t he di sease associated with e A2a adenosine receptor is Parkinson's

di sease or glaucona. 106. uge\of t he conpound of claim 68 for :
manuf acturing. a nedi canent ul for treating a disease associated wth
an A3 adenosine receptor in aisulject in need of such treatnment, wherein
t he di sease associated with the Hadenosi ne receptor is nyocardi al
ischem a, bronchitis, or bronchocépnstriction. 107. Use of the conpound of
claim68 for manufacturing a medjc useful for treating inflammtion
of the eye associated with A% sine receptor in a subject. 108. Use
of the conpound of claim68 manuf &cturing a nedi canent useful for
treating a disease associated® with an A3 adenosi ne receptor in a subject
in need of such treatnent, wherein the di sease associated with the A3
adenosi ne receptor is associated wth mast cel

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 claim 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 comprising a therapeutically effective

amount of the compound of claim 68.

74. The method of c¢laim 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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degranul ation. 109. Use of the conpound of claim68 for manufacturing a
nmedi canent useful for treating a disease associated wth an A3 33%};{9510%9
receptor in a subject in need of such treatnent, wherein the di sease )
associated with the 325 110C12006 A3 adenosine receptor is asthma,

gl aucoma, retinopathy, ocular ischema, or macul ar degeneration. 326

76. A combination tﬁerapy for glaucoma, comprising the
compound of claim 68, and 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, angiogenesis
inhibitors, NMDA antagonists, renin inhibitors,
cannabinoid receptor agonists, angiotensin receptor
antagonists, hydrochlorothiazide (HCTZ), somatostatin
agonists . glucocorticoid antagonists, mast cell
degranulation inhibitors, alpha—adfenergic receptor

blockers, alpha-2 adrenoceptor antagonists, 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
agonists, dopamine D1 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 M1 agonists, sodium channel blockers, mixed-
action ion channel blockers, beta adrenqceptor
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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77 .

78.

79.

80.

81.

82.

83.

110CT 2006

A combination therapy for glaucoma, comprising the
compound of claim 68; and 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.

A pharmaceutical composition comprising . a
therapeutically effective amount of the compound of

claim 68 and a pharmaceutically acceptable carrier.

A packaged pharmaceutical composition for treating a

disease associated with aﬁ 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 said compound for treating

said disease in a subject.

A method of making a composition which comprises the
compound of c¢laim 68, the method comprising admixing

the compound of claim 68 with a suitable carrier.

A pharmaceutically acceptable salt of the compound of

claim 68.

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.

The compound of claim 1, wherein when RiNR;
together form a ring having the structure:
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HO,

NH; NH,
Rg is H , -CH, (NCsHg) (OH) (C6H5.) , —CH,0CH,,

-(CH3)2C(0O)OH, -CH,OCH,C(O)NH,, -C(O)OH, -CHj,
'CHzO (CHz) 2OH, “CH20CH2C (O) OCH3 , OX "CHzoCHzC (0) OH;

or
OH
when R, is H and R, is:
Rs is H, —CH2 (N2C3H3) ’ "C(O)OH, —CHzo(CHg) on, -C (O)OCH3, or
-C(O)NH;,
dr a pharmaceutically acceptable salt thereof.
84. Use of the compound of claim 1 for manufacturing a

medicament useful for treating a disease associated

with an A1 adenosine receptor in a subject.

85. Use of the compound of claim 1 for manufacturing a
medicament useful for inhibiting the activity of an 21

adenosine receptor in a cell.

86. A pharmaceutical composition comprising the
compound of claim 1, a pharmaceutically acceptable
carrier and at 1least one of steroid, 2 agonist,
glucocorticoid, leukotriene antagonist, or an

anticolinergic agonist.
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87. 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.

88. Use of the compound of c¢laim 42 or 43 for
naufacturing a medicament useful for inhibiting the

activity of an A;, adenosine 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 claim 42 or 43, a rharmaceutically

acceptable carrier and any of the cytotoxic agents.

91. A pharmaceutical composition comprising the
compound of claim 42 or 43, a pharmaceutigally
acceptabie carrier and a prostaglandin agonist, a

muscrinic agonist, or a -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

subject.

94 . Use of the compound of claim 50 for manufacturing

a medicament useful for glaucoma in a subject.
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The wuse of claim 94, wherein the medicament
further comprises 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, angiogenesis inhibitors, NMDA antagonists,
renin inhibitors, cannabinoid receptor agonists,
angiotensin receptor antagonists, hydrochlorothiazide
{(HCTZ), somatostatin agonists , glucocorticoid
antagonists, mast cell degranulation inhibitors, alpha-
adrenergic receptor Dblockers, alpha-2 adrenoceptor
antagonists, thromboxane A2 mimetics, protein kinase
inhibitors, prostaglandin F derivatives, prostaglandin-
2 alpha antagonists, dopémine D1 and 5-HT2 agonists,
nitric-oxide-releasing agents, 5-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
analogs and prodrugs, thyroid hormone receptor ligands,
muscarinic Ml 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 anaiogs, actin disrupters, calcium

channel blockers and neuroprotective agents.

321



96.

97.

11 0CT 2006

The use of claim 94, wherein the medicament further
.. i

comprises 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.
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, angiogenesis inhibitors, NMDA antagonists,
renin inhibitors, cannabinoid receptor agonists,
angiotensin receptor antagonists, hydrochlorothiazide
(HCTZ) , somatostatin agonists, ”Qlucocorticoid
antagonists, mast cell degranulation inhibitors, alpha-
adrenergic receptor Dblockers, alpha-2 adrenoceptor
antagonists, thromboxane -A2 mimetics, protéin 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 agonists, dopamine D1

receptor antagonist and D2 receptor agonists,
ivasopressin 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 adrenoéeptor
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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.

" 98. 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.

99. 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 disorder, or bronchoconstriction.

100. A process of manufacturing the compound of claim 68,

comprising the steps of:

Cl
(a) reacting the compound
=
N l \
\ N
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with histamine in the presence of dimethyl sulfoxide;

({b) heating the reaction mixture under an . inert

atmosphere;

(c) cooling the reaction mixture and separating the

organic layer from the aqueous layer;

(d) washing the organic layer with brine, drying, and

filtering, to yield 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 claim 100, wherein in step (d} the

organic layer is dried with MgSO,.

103. Use of the compound of any of claims 1-17 for
manufacturing a medicament useful for treating a
disease associated with an Al adenosine 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 associated 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
A2a adenosine receptor is Parkinson’s disease or

glaucoma.

106. 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 myocardial ischemia,

bronchitis, or bronchoconstriction.

107. Use of the compound of claim 68 for nmnufacturing a
medicament useful for treating inflammation of the eye

associated 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 associated
with an A3 adenosine receptor in a subject in need of
such treatment, wherein the disease associated with the
A3 adenosine receptor 1is associated with mast cell

degranulation.

109. 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
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A3 adenosine receptor is asthma, glaucoma, retinopathy,

ocular ischemia, or macular degeneration.
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