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TO ADENCSYdI2#57262A, AND A3 RECEPTORS AND USES THEREOF 5PTA{ISOHEEBY cati on
is a continuation-in-part and clainms Ipriority of U S. Serial Nos.
09/ 728, 316, filed Decenber 1, 2000, 09/728,607, filed Decenber 1, 2000,
and 09/7 '“ d Decenber 1, 2000, each of which is hereby
i ncorpor;mmmmmu\\ eference in its entirety. Throughout this application,
reference™’s mpde, to conpounds that specifically bind to i) adenosine Al
receptors (such-as inter alia, CPMBEYNQS 78PEGEBIQ7E0 and 257-287), i)
adenosine 15 Ala re I such inte i a 2 pages
285 203) . and addOENIEEIE Fodupt G (hygCEERORRCARE, BEks”bhenttg Dago0
and 294-300). Background of the Invention 20 Adenosine is an ubiquitous
modul at or of numerous physiol ogical activities, particularlg wthin, the
car di ovascul @hiandapelieas i§Pst éfis. aThECBFHREE S 8F ~HiehdEF ne ndppeaf s be
mediated by sRecliie eglly Sr ans f1000R Oroo Al EiTe, ALRs@shacembald| af es
0

di verse phys ogi c functions including i nduction of sedation,
vasodi | ati on2008upgreskiorb &t ch tedcPrateland lecomtPict iqq‘?yggfﬂ%?bﬂﬁon of

platel et aggtfggag! Fletcgmbg&! !irwg@?@ﬂ 1913 QHEeYeNesharabd ihBBpbEReRAOf
lipolysis. Ih addi tion toits e ects on adenylate cyclaSe, adenosine has
been shdwn t byoperdepetrassiitmil® ehi&akérs,;: reduce flux through cal ci um
channel s, and inhibit or stimnmulate phosphoi nositide turnover through
receptor- nedi ated nmechanisns (See for exanple, CE Miller and B. Stein

" Adenosi ne Retepluagihodnt agdrsi speliSatdonur esfgngncPotenfrdE TReFRPEGHNES

Appl | catl Ons’t']",a(%'”:grpeerétlfﬁ).%aarlqa}/C%l{%IdC@!D i) adenosine Al receptors (SUCh as

inter alia, pages 4-76, 130-175, and 257-287), 1ii) adenosine

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

Background of the Invention

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

25 functions including induction of sedation, vasodilation,
suppression of cardiac rate and contractility, inhibition of
platelet aggregability, stimulation of 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 turnover through receptor-
mediated mechanisms (See for example, C.E. Muller and B.
Stein "Adenosine Receptor Antagonists: Structures and
Potential Therapeutic Applications," Current Pharmaceutical

35 Design, 2:501 (1996) and C.E. Muller "A;-Adenosine Receptor
Antagonists," Exp. Opin. Ther. Patents 7(5):419 (1997})).
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Adenosi ne receptors belong to the superfam |y of purine receptors which
are currently subdivided into P, (adenosine) and P2 (ATP, ADP, and ot her
nucl eoti des) receptors. Four 5 receptor subtypes for the nucl eoside

adenosi ne have been cloned so far from various species including humans.
Two receptor subtypes (A, and A2,) exhibit affinity for adenosine in the
nanonol ar range while two ot her known subtypes A2b and A3 are lowaffinity
receptors, wAdeRPSInEt FeEARPRIMObRAGNEN U0 tthe | supertamidyarct ar;g_e;maa
and A3 adeno @&eg)t R, | 1.nRi_bi

adenyl at e cysﬁlézgee act Ivf/lﬁ??‘éﬁ}é’%dﬁ%r&q K %lggtd%@atlplroan cl:I qu%é‘OSlnE)
stimul ati on a9 afenyPdiFe chaséndIQCReFewuﬁlmml stecépverbeen Four

devel oped §0rré@@p&é£atsms/p@fs §<99n|t11'ﬂevem§lé§@c§§§der%@%|n f<air] eurﬁavgnq:been
cardiac arrhythm a been suggeste t hat A2, _antagoni sts nay

beneficial fOrCRegi Eﬂt é"aé'uffr"é?’? nYF t SR MEPBG4 eParificlsH AP AR k@B R’ s TWo

di sease). Parzfecﬁe,;bwz} ysubtygieaw @, bhé Rgt)E‘I&txlhablftoraf|fQ(ﬁa|ty2Qo(}e|dd@{d/Slne

adenosi ne reclgﬁ rﬂa;[%%o |sts Ay, w% #gible or .treatnept of allergic

i nfl ammat i on Hhd Bt vai I"abl i SRREF oFP8YBNSHB L YRFEe gy and

Met zger " DNA Zgnieirsedow-athianapy tecext\sohsra witlare Aimed y MosteldddYedsiige in

(1997) 38 4 ) t hi s pat ysi ol ontext, A._25
PO l"?é- ﬁ.dqu{fcqio%l 2 rh gk % hés}gc}" i f%l’??gl © | SEFSRRY y

ant agonl Sts may bl ock cont ract I on sm)ot
epi thelia, widElivIHigr A30rdeast 01F° aﬁﬂa@@ml§t1§lqmwﬂal adenmstecmyclase

degr anul at|0rhctrﬂ¢iﬂat|mllé191\£e| gagen9f abtsivariog aaqsegh%r el ATBL QY Y
medi at or s. recft?elg%ors have %een di scovered t hr oughout the

A2b
gast r oi nt est i@ yclas

35 Design, 2:501 (1996) ?d C.E. Muller "Al-Adenosi Recept or
0

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 A; 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



30 especially in the colgn and the intestinal epithglia. It has _bezepur, 206
suggested that A2b rece rs nedi ate cAMP response St rohnei er at’ vl ‘-DJL#

Bi c. CheW &Jﬂgz% 270: 2387-94) Adenosi ne receptors have p¢seshegmgoshown to
exi st on t%e retinas of various megmal i an speci es including bovine,

por ci ne, nonkey, rat, guinea pig, nouse, rabbit and human (See, Bl azynski
et al. , Discrete Distributions of Adenosine 0 7 1 jUN WD 02/0557267
PCT/ US01/4.5280 3 Receptors in Mammalian Retina, Journal O

Neur ocheni sge¥ep twelsunin SHampadean642tGna, ( 129 naWods Miusdchemiscry,
Characterization of Adenosine Al -Receptor Binding Sites in Bovine Retinal
Menbr anes, #xpemenenbal EypageSear €h8- &% ume( B2 5B i padieodes5- 331 (19D1) and
Braas et al Endo%enous. adento;'é(ge and ad n%i ne receptors localized to

.gangl i on ceFharagreprgatdon, £ DR My s oT < T HEP ML | ﬁﬁfil?ﬁa_cférﬁfsofm
Sci ence, voLype,i4pnaoss (NG IHEL (E9BEr hen BACHY Yoo dld L Ao 16RO E

t he observatiron of a ransport 10 sites In a c ure uman retinal
cell Ting (WEl!|ipageet ms-33Nucl1@0side dndngrards Sietresaln, a Suddgerdutiunan
Retinal Cell Line Established By SV-40 T Antigen Gene, Current Eye

Resear ch, vaHemresi3e pREe3daDOSING (EFPALS $5CEIABE6GNAS ARANEAIPBYERALE t he
upt ake of adenosine uptake haye vi ously. b S a ti

t her apeuti coggeﬁbg flégb?%é ?I}rllé%?éf)rée&;l A%#J rc;e/ﬁti 2:21{% a}ﬁ’ggg%bgg né?gggﬁgadgk

damage. In gl;end2atepbidlge 584/80p458@st 03 Shedes 1 Shade gli)scussegetbgruge  of
adenosi ne uptake inhibitors for treating eye disorders. 20 Shade does not

di scl ose thwil3eans spepdfted ATheecebservathdnbiafor sdeTiosiauet | rranspoent s

Of 5 1Bat 80k ab0sn O T80) dofeq Ahend}P R /10 QLN A48 NALTNARE EET anence.
Addi ti onal adenosine receptor antagoni sts are needed as 25 pharnmacol ogi cal

tool s and awnecobtosdds deraddpertnt@rtest ias a dlulbsufed KNiveambReeinelecCedded

di sease states and/or ,
Line Established By §8V-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 Shade does not disclose the use of specific A; receptor
inhibitors. The entire contents of U.S. Patent No. 5,780,450

are hereby incorporated herein by reference.

Additional adenosine receptor antagonists are needed as
25 pharmacological tools and are of considerable interest as
drugs for the above-referenced disease - states and/or

conditions.



conditions. O WD 02/057267 PCT/ USO1/45280 4 Su of the Invenilgn The
present invention is ba on conpounds whi ch sergg"Vely bi nd T o N 2005
adenosi neydpneeept or, thereby treating a di sease associ RCEQSHA/HIP8AL
adenosine receptor in a subject by 5 admnistering to the subject a

t herapeutically effective anount of such conpounds. The di sease to be
treated are associated with cognitive disease, renal failure, cardiac
arrhythm as, respiratory epithelia, transmtter rel ease, sedation,
vasoconstriction, bradycardia, negative cardiac 10 i notropy and dronotropy,

branchoconstricti on, neutko iIv taxis, reflux condition, or ulcerative
condi ti on. é“EF@§gh#i;%R§;HQN€Hgﬁ$%sed at least in part, on the
di scovery tha&hgeg&agew SnoeRsl b Ui e b s slLazARMNRRhas 15 idesekihed kn; A,

can be used to 6 substituted 7 deazapurrne responsive Cstate
Exanpl es of sbehdst%R e3dePAELDAe AhdFESRT Gfhi chheRebycrireiaty ngf & he* sease

adenosi ne regepheistely | REEBASK, gaéhosgxénuuygéﬁtggaSQ{0|ntgg : by
di sorders, or asthma. These states can_be charactérized in P

adenosi ne § ecepmdpigELFIAS oFP c &Y eABPIBCENE | HHFE'aPﬁG’nlC@r--§t i Prulfatcwn'eof

adenyl at e cychmasfnactdfi sdchCedppdundans @nd rAldhads Oiotlmé et L@N are
I ncl ude enantioneri.cal Ly oF dlastegeonerLcah%%hpure S, bsti t ut ed

7- deazapur i nedSSOBFEF&Fr I T 6REBIEFT it SHSE zapﬁ??ﬁegﬁ fde FRESEac
which 25 haverﬁhyahatasmderesanbexaane¢p$uhelnautedrayshmhegyl relgase,

e 584 f18h e %ééé!qéélf‘&{‘fgntOﬂ%#@ﬂ%ro%%”at;%gﬂ Ariecn

al kyl ene chaln & pfesent Tnvention peftain 'ods
30 adenosite IE@EPPDY(SFndn STPMArFICHYy adimanigiaremet Y ct hen, maneak rapil

therapeuti cal Ly, gffect kve2mpuRt 8hadtNof, or ulcerative condition.

The present invention is based, at least in part, on the
discovery that certain N-é 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 is increased, e.g., bronchitis, gastrointestinal

disorders, or asthma. These states can be characterized in

20 that adenosine receptor activation can lead to the inhibition

or stimulation of adenylate cyclase activity. Compositions

7 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-¢ nltrogen
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 the families of A;, A,, or A, In a

35 preferred embodiment, the N-6 substituted 7-deazapurine is a
adenosine receptor antagonist.



receptor's activity occ . Suitable adenosine re tors include the

fam |i esyef poys726A2, OF In a 35 preferred enbodi ment, gdeRUS1G5280
substituted 7-deazapurine is a adenasine receptor antagonist. - | JUN
12-005 WD 02/057267 PCT/USQ /4.9,280 The invention further pertains to

met hods for treating N6 substituted 7-deazapurine disorders, e.g, asthmg,
bronchitis, allergic rhinitis, chronic obstructive pul nonary di sease,
renal disorders, gastrointestinal disorders,' and eye disorders, in a
mammal by a8k nESVENTHPR o PRENFRMPEL ta 1nRertdh e F ool y foat f e¥e 2 VEnamdurft
of a N-6 subistitytaded- deazapapinene Sitdbiddts , t4 QAL MRRE hafa ,t Beodicsardey, in
the manmal occurs. Suitable N6 substituted 7 deazapurines include those
‘illustratedbyethic geimialsf aimdrdd obREruct AlvogRelighady RS seREda\ MeRéland
phar maceut i 2 ep : e ; d N ;

i ndependentﬁ?gé%yﬁggrgégé%tgg?%%ﬁ%%ggagg%s {lst%%aedla%’r ﬁﬁdngera%stdﬁ“%%{}gf‘aﬁ ’ky’ln, a
‘aryl, or altammay| hpi e29mbRiseriein@r Tor mhea §@p9Eilt uBedt BErapsuistdalited
heterocyclige #dh9i vB3ahSur SbSt1ItRE R it Itigeutad i . MM e

al kylaryl noiety. R4 is g %droggn atom or a substitutéd or unsubstituted
al kyl, ~aryizedmankyPar §Penbl 8Py AR5 1B REMATE2 L aRRCHRBepefittd R & N- 6
hal ogen at afubsx Prutell or ides zdguninare, in¢ 1 bd®ntAesea IAINGet edit B @hed
substituted oreluanfugggrintygeﬁl_al kyl, aryl, or alkylaryl noiety, or RS is
car boxyl , TS of car%oxy , or carboxam des, or R4 and R5 or R5 and R6
together forma substituted or unsulgti tuthd het erocyclic or carbocyclic

substituted 7-deazapuri§ such that modul ation of ghe adenosine~ 1 JUN 2005

ring. In certain enmbodinents, R and RN€af each i ndependently be a
6
NT
//JL\ \\ "
=
Ry N N
\
Rq
(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 is a
substituted or unsubstituted alkyl, aryl, or alkylaryl moiety.
Ry is a hydrogen atom or a substituted or unsubstituted alkyl,
i aryl, or alkylaryl moiety. Rg and Rg are each independently a

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

atom or a substituted or unsubstituted alkyl, aryl, or
alkylaryl moiety, or Rg is carboxyl, esters of carboxyl, or
carboxamides, or R; and Rg or Rg and R¢ together form a
substituted or unsubstituted heterocyclic or carbocyclic ring.

In certain embodiments, R; and R, can each independently be a
substituted or unsubstituted cycloalkyl or heteroarylalkyl
moieties. In other embodiments, R3 is a hydrogen étom or a
substituted or unsubstituted heterocaryl moiety. In still



substituted or unsubstitgted cycloal kyl or heteroaryal kyl noieties. In
ot her enbodi nents, R3 i hydr ogen atomor a subs‘ uted or unsub tt"Pl‘jtét&b
het er oar ylwgwieaty7 I n still 2005 WO 02/ 057267 PCT/ US01/ 45880UsH1/46280er
enbodi mrents, R4, R and RE can each be& heteroaryl noieties. In a RLis a

hydrogen atom R2 is a cycl ohexanol, e.g., trans- cyclohexanol, R~ is
phenyl, R4 is a 'hydrogen atom R3 :.S a 5 nethyl group and R6 is a nethyl
group. In still another enbodinment, R is a hydrogen atom R2~is 0 10

NTHVe R3 is phenyl, R4 js a hydrogen atom and R5 and RE are nethyl
groups. The i AR &W%Wspe&al fis 88CpRar Fade@eircabecomgesietidsens 1:C =
for treating advecuthsl i hubedidsdeazapuei Ner-d e5PANSi ¥RnSLALE--i N A magmal
e.g., asthma, bronchitis, allergic rhinitis, chronlc dﬁstructlve phlnnnary
di sease, renalhycﬁ ﬁﬁfder s3T50 gadtx oi hfestd naFYALSBLHEAS: - ande eYe. di stwafa s,
The pharnace LRSI thon; i n a therape ticall effect Lve
amount of a N- substltuted % de%zg%gg§%e Rhd % “oH&rSrecEut | TafTy Fz s a
accept abl e S‘cametéyl Brape grasdig Ifiventesmydl sarpept ai st t ot pAtkaged her
phar maceut i calenGRRa%Hd 08 fiQr at HeAIRG A N SLHDS'[I futed 7- deazapurine
responsive state in a nma | . The packaged phar meceut i cal conposition

i ncludes a container holding a therapeutically effective anmount of at

| east one N-6 30 substituted 7% deazapurine and instructions for using the
N-6 substituted 7-deazapuring|{for treating a N6 substituted 7-

deazapurine respoasi ve state ijp a manmal .

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

The invention further pertains to pharmaceutical compositions
for treating a N-6 substituted 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-6

30 substituted 7-deazapurine and instructions for using the N-6
substituted 7-deazapurine for treating a N-6 substituted 7-
deazapurine responsive state in a mammal.



WD 02/ 057267 PCT/ USO /45280 juj The invention furtlgr pertains to T
conpounds of fornula 1 rein R is hydrogen; R i ubstituted or “"
unsubst i twbeglesgel oal kyl , substituted or 2 5 unsubstitut ®§TAWYHI288r R
and R2 together forma substituted ~ 7or unsubstituted heterocyclic ring;
R3 is unsubstituted or substituted aryl; R4 is hydrogen; and R5 and R6 are
edch independently hydrogen or alkyl, and 10 pharmaceutically acceptable
sal ts thereofrneThendenzapnr isiexneef pbisacnbodioTerdmpayndslvant agseusty be
selective A receptor antagonists. These conpounds may be useful for
nunmerous t h¥M&5&3 ¢ uses such as, for exanple, the treatnment of asthma,
ki dney failure assgciiat éxydmogerheart failure, and 15 glaucoma. in a

particularly_preferred_e di. nent h urj ne. ' ter..sqQluble .
prodrug t hat RiZSléaﬁﬁ'gﬁélgggeﬁe?ﬁgmﬁ%‘f‘%%%ﬁT z"e%‘piérr\L‘v'lebv‘“olfict};(:)1 ’g%“égt‘i‘v’e‘ drugd by,
or exanplse, unesierasated alky : geat ‘anot lkeis: urEd

f npl at alkzéd hydRel 8@ SRy 20p>gethest & lee s ershiadi 1

the i nvention_feat .a i biting the activity of an
adenosi ne rec%épt(?%rsl{{bgﬁ%gl.“,dpfgéq%ﬁ e:f%g:ce)ﬁlr&‘gy JE:o. tacting tjhe cell with N6
substituted 7- de&papsr URSURSTGEULRefQR MBS T i W@ ve recept or

ant agoni st). 25 i@ﬁaqgtm@a t .aridie invention features a nethod for

treating danage to the eye of an animal(e.qg., a. hupan) b adm ni stering. to
the animal an eff &t A€ FeoRE BRC nlﬁgép3888§F9Fug§8;?9é5a25p6ﬂ5¥3Tﬁana

formul a 1.0 Ppeketalkleysitche 1IN Gc3epsabiki saled Thdeazdpur The bHezampurines
antagoni st of _A_, adenosine _recepto | cells Qf .th ni he d e i
to the retif4 8?‘-%8"%8?%’8&%&%} héeéav ANt en%lyslg'e bgc%fageggg% rghirce.caertcal‘%%‘
damage may bentlgaresadg. of THesre exampbundgl aryonke useful for numerous

therapeutic uses such as, for example, the treatment of

(7))

asthma, kidney £failure associated with heart failure, and

13 glaucoma. In a particularly preferred embodiment, the
deazapurine is a water soluble prodrug that is 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 formula I. Préfefably, the N-6
30 substituted 7-deazapurine is an antagonist of A, adenosine
receptors in cells of the animal. The damage is to the
retina or the optic nerve head and may be acute or chronic.
The damage may be the result of, for example, glaucoma,

edema, ischemia, hypoxia or trauma.



edemn, ischenmia, hypoxia or trauma. 35 WO 02/ 057267PCTi US01/45280. 18 :iFhesnas
i nvention also features phar maceuti cal conpositi comprising a N6
substi t uigglofe¥peund of Tormula 7.  Preferably, the phar mpcantsogadzso
preparation 1s an opthalmc fornmulatgon (e.g., an periocul ar, retrobul bar
or intraocutar 5 injection formulation, a systemc fornulation, or a
surgical irrigating solution). in yet another enbodi nent, the invention

features a cpppoultiveryomgalee fossthred | 2 19hRmaceR2; 451X %%%53: NN L

R4 20 wherein X is.N or - R, and R, are each independently ydrogeén,
or substitut89™Bf *Gn¥Ebs tghgo?l aﬁ%&%tu no2PREAURG| kGE, &epmulg I.
al kyl aryl, oprebgeahéy,fohm phaamsukstiitalegrepavrasubst iisutaed aieiomyctic

ring, provi hoth_R, an h not_hydrogen; R3 is .
substit ut ed g§gﬂ%2§%§?8téféa'alg§l,e€g§#§#%§1,r%ﬁr%%%ﬁ, T RF i HHRROYERT or
substitut&d on;eesubat Ebehelation Ba @pkybnid isrdydogsn, ssbstdtuted pr
-unsubstituted 30_al kyl r R4 and L together forma substituted or
unsubstituteﬁrﬁégggbgécFPEUBFOBErbocyclic ring; R6 is hydrogen, |
substituted or unsubstituted alkyl, or halogen; Qis CH2, 01 S, or NRY,

wherein R7 is 0 He Or ' e unsubstituted CL-C6 al kyl; and W
is 35 unsubsfrll%géedgﬁ?tgﬁbs?@%?g&éﬁ k%r,% cy el TR i ,Lgeaarts)‘fr,es t ft?i%?&“l”}a

bi aryl, het r®etyg, tBabfermuiadiéarbonyl, substituted thiocarbonyl, or
substituygd sul fonyl;

R R
N
15 —_—
| _ 7 \\\ i\ Q W
P Pt
Rs N N\ L
Rq
20
(II)

wherein X is N or CR¢; R; and R. are each independently
hydrogen, or substituted or unsubstituted alkoxy,
aminoalkyl, alkyl, aryl, or alkylaryl, or together form
25 a substituted or unsubstituted heterocyclic ring,
provided that both R; and R, are both not hydrogen; R; is
substituted or unsubstituted alkyl, arylalkyl, or aryl;
R, is hydrogen or substituted or unsubstituted C,- Csg
alkyl; L is 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, is hydrogen
or substituted or unsubstituted C;- C; alkyl; and W is
35 unsubstituted or substituted alkyl, cycloalkyl, aryl,
arylalkyl, biaryl, heterocaryl, substituted carbonyl,
substituted thiocarbonyl, or substituted sulfonyl;



-1 JUN 2Grj,5 provided that if R3 is pyrrolidino, then R4 as not

methyl. The invention also pertains to pharmaceutically acceptawle Qﬁ}g(T
and prodrugs of the compounds of invention. 5 In an advantageous =~ '' ¢UU)
enbodinment, Xis CR6 and Qis CH2, 0, S, or NHin forrmula Il, wherein R6
is as defined above. In another enbodinent of fornmula Il, Xis N 10 The

invention further,peidi nhd© & fetjod; fory i phbpj & ,FhﬁﬁeﬁaCtF}qVi L% Ofo@n
adenosi ne receptor (e.g., an A2b adenosine “receptor) in a cell by
contacting the iyl t iha dompodndrofalshepemtzennisort.o Ppeéemnabéytitchely

conpound i s an antagonist of .the regept or.. 15 The Jinvention al so $ertaifns
to a method forf95ERtING a SPhsPr oPRfesPERIFUGSsorder 1 ORI Reafor

a respiratory diswwesn(e.g., allergic rhinitis, chronic obstructive
pul nonary di sease) in an aninmal by adm nistering to an aninmal 20 an
ef fective amount of a conpound of formula Il (e.g., an antagonist of A2b)-

Pr ef bl t [ ' h . This i ti f eat d
navi ng- t e ot aie de "R KRS (B RBLERY bE°qnER.EHER 8 oTPeT
trans- 4- hyt aixy foyahaobexyl, 2admed vy | Rgniino ascardidmddanibasrecycl ohexyl ,

2-met hyl am no carbonyl am no cycl ohexyl, acetam do ethyl, or nethylam no
car bonyl am no ethyl; 9 JUN ?"ODO

In another embodiment of formula II, X is N,

10 The invention further pertains to a method for inhibiting the
activity of an adenosine receptor (e.g., an Az, adenosine
receptor) in a cell by contacting the cell with a compound of
the invention. Preferably, the compound 1is 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.

/'5 This invention also features a compound having the structure:

Iv

25 wherein R; 1is trans-4-hydroxy cyclohexyl, 2-methylamino
carbonylamino cyclohexyl, 2-methylamino carbonylamino
cyclohexyl, acetamido ethyl, or methylamino

carbonylamino ethyl;



wherein R3 is a substituted or unsubstituted four to six nenbered ring.
wherein RS is H alkyl, substituted alkyl, aryl, arylalkyl, amp
substituted aryl, wherein said 5 substituted alkyl is -C(R?) (R8?&ﬁ@w 2405
wherein Xis 0, S, or NRLO, wherein R7 and R8 are each i ndependently H or
al kyl, wherein RO and R10 are each independently al kyl or cycloal kyl, or

R9, R10 and theyméké DYER, t pgehheupbeiBudeds s turdiiad it Ubsir t tbediki ng
of between 4 and 7 10 nmenbers; wherein R6 is H, alkyl, substituted al kyl,
or a pharnaceUﬂ¢@k#I§daEt@%table salt, or a prodrug derivative, or a

bi ol ogi cally ac ta pr

acet yl am no etH@*gfégg e'ﬁot 4- pyrlda}k9§5 I%%%%Slg%%%g'nentﬁiﬁ aryl,
conpound, R3 i sapheaykylpyrrahino, thlsmhfﬂ’le;uu‘edan,artyhj,azowhﬁrlerrlndazeb.éd
pyrazole, 1,2,4- triazole ridine, 2(1 yridone, 4 (\1H)-pyridone,
pyrazine, pyri SR HECURSH | giEY%e 1sj sGtRy F&ﬁgq 9v58§§¥6¥é1}%ké§o@e Spoor
tetrazole, naph&@%',e%erregwdlandnﬂphéfwrégmem@@ﬁéﬂagﬁ@ H or alkyl,
benzot hi ophene, 11ndol e, -dlhydr0|ndole 1H i ndole, 1ndoline,

benzopyrazol e, Wh@rbenZOHQOﬁUkb Ihenzexazoee¢h pmndﬁpﬁndeuhévinalkﬁﬁon@ﬁe

qui noline, tetrah gro ui ollne qU| |n1da ol e, U|n zol i ne,
pyrido [2, 3 25 %¥ 9?35 e, oﬁyﬁﬁdo[ %h zPﬁ By i O%ﬁ§%% Féin' d
pyridazine, pugigetiBubed] dlyruﬁlsﬂﬁstlﬂuﬂ)éﬁazﬁiﬁg[%ﬂ Bktpgenni dl hd 7
pteridine, 2 (IH)-quinolone, 1 (2H) -isoquinolone, 1,4- benzjsoxazjne,

ben2dt hi azol e, BEPROKES | WBSTGENNSEi hE HN- adkivde, SURSHGiHRF Rl bxi A8, @
qui noxal i ne- N-o hgfmaSEﬁeﬁéQiigeeN %g guhggFobe@%ﬁﬁﬂz'nQn:pthalaﬁkgﬂrug

cinnoline, or having a structur
f 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, 1l,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



R2 Y 5 wherein Y is carbon or nitrogen; wherein R2 and R2' are

i ndependently H, substituted or wunsubstituted al kyl, substituted or
unsubstituted aryl, halogen, nethoxy, methyl anmino, or nmethyl thiol ION 2005
This invention also pertains to a conpound having the structure: HQ "NH
R6 1-6 RS N RIH V 20 wherein R3 is aryl, substituted aryl, or
heteroaryl; wherein R6 is H alkyl, substituted al kyl, or cycl oal kyl
wherein R5 is H, alkyl, substituted al %l , arylal kyl, am no,

substituted aryl, wherein said R5 s al kyl is-C(R-7) (R3)NRIOR10,
wherein R7 and R8 are each Hor a and R10 are each al kyl
or cycloalkyl, or RO R1O and the ni together forma ring system of
between 4 and 7 nenbers. 30 This invenN al so features a nethod for
inhibiting the activity of an A adenosine receptor in a cell, which
conpti ses cont atR¢FRIRal ot TeFRTRPR hO¥ hel BHYYR1 frent i oned conpounds. 0 0 - 1
JUN, 2005 WO v P 20 /45280 ﬁ i SCLI, Pt

features and ot‘ﬁ%érPe‘?dler%?gllz saqtl)- L%’:\Zhe i nvent i%ﬁde éaénril)%vg()g?' n%!ﬁgg%g??gggl gfl y
descri bed and pohsulesit otwted BAdydl aismbstitutved | obbe wisldrsticodcedabryhe

articular enkbodjnents of the 5 invention, are shown b wax.of illustration
gnd not haiogen, methoxy, methyi amino, oOr methyl thio. atio
10 This invention also pertains to a compound having the
structure: HOy,
15
v
20 wherein Ri is aryl, substituted aryl, or heteroaryl;
wherein Rg is H, alkyl, substituted alkyl, or cycloalkyl
- ; wherein Rs is H, alkyl, substituted alkyl, aryl,
arylalkyl, amino, substituted aryl, wherein said
25 substituted alkyl is-C(Ry) (Rg)NRgRjg, wherein R; and Rg are
each H or alkyl, wherein Rs and Rjp are each alkyl or
cycloalkyl, or Rg Rjp and the nitrogen together form a
ring system of between 4 and 7 members.
30 This invention also features a method for inhibiting the

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

compounds.

11




limtations of the invention. The principle featuregof this inveniigﬂﬁ%ﬂﬁs
be enpl oyed in various odi nrents wi thout departi fromthe scOpe ‘of'¥t

i nvent i oRyo ok 7The present invention pertains to nethod®CTaiSockEsbi ng a
N-6 substituted 7-deazapurine respongive state in a manmal. --he nethods

I nclude adm nistration of a therapeutically effective amunt of a N-6
substituted 7-deazapurine, described infra, to ~ the mamml, such that

t r eat ment O%§&g$&g§$§§%9§5§ﬁﬁk§g 7- 15 deazapurine responsive state in the
manmal occurs: uag substituted 7-deazapurine responsive
state" is imMeerrdast d:ad nldide: e di SepsEl stafecne candhtien wehar agherdzed
by its responsiveness to treatpent with a N6 20 substituted 7-deazapur-ine
of the i nveMSZEn RAT et3IbEd CPRFTLPSR. 7° Mfe T E&atHent -Fncllidés & =S
signi ficant 1-diwTilni Pamenteskrabdl enat ohe sypptioular efbect met:tche Staie

achieved with a N.6 substituted 7-dea urine of,the__Lnyention. Typically
such states *arE4sSHti &ré&d \S/\%L‘?H’nanb 1- éig'ncf’é‘aséi%)fg“aﬂ%ﬁ(‘ig?'nea“vﬁ‘t hrll%?a Fost
such that tHemigstiohserf eRpeinvaresoPhysThe drf d i mhyaftaRmewd off i Ircdsude,
but are not ; i mtied tc?anr@e_eaﬁﬁp?éyégx'i'}zs1 vhBE bATTRL 00 § £OMBs \BRLE(5
retention, weight gain or weight Toss,. pancreatitis, enphysem,

r heunat oi d NeEing, {Fameddid GRS OInfRg pteVek an failure, infant and
adult respiratory distress syndrone, allergic rhinitis, chronic

obstructjve _ulnnnar§ di sease, eye disorders, gﬁstrointegginqL“disprders,
skin tJfor ThSr BFSEEER, PNFIRGGET PEFEALYSahl TEERRAS £8&e “F6R* -SfarfI s
C.E. Miller sapgcBruBkedi n-tAdeaestine- ReepphetivadssAatagani at Kamblaluct UTES

and Potential _Therapeuti ki | . r har. maceutd cal- Design
2:501 (1996 *g‘ﬁ%sc#ég&}@%ﬁ gggﬁﬁg REShEer n‘% Fégegge}%oetllgarpe&n"t NGO St T ‘?&%’ %00
.- 1 JUN HOBmMADIB2/0h 72 6Y- PCUISTE 1 =68d 7-deazapurine, described infra,

to the mammal, such that treatment of the N-6 substicuted 7-

15 deazapurine responsive state in the mammal occurs.

The language "N-6 substituted 7-deazapurine responsive state"
is intended to include a disease state or cecndition
characterized by its responsiveness to treatment with a N-6
20 substituted 7-deazapurine of the invention as described
infra, e.g., the treatment includes a significant

diminishment of at least one symptom or effect of the state
achieved with a N-6 substituted 7-deazapurine of the
invention. Typically such states are associated with an
25 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 ocbstructive pulmonary
disease, eye disorders, gastrointestinal disorders, skin
tumor promotion, immunodeficiency and asthma. (See for
example, C.E. Muller and B. Stein "Adenosine -Receptor
35 Antagonists: Structures and Potential Therapeutic
Applications," Current Pharmaceutical Design, 2:501 (1596)

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



T. Holgate and |. Biaggl@hi "Adenosine A2B recept d@: a novel tmedagihit2065
target i Rw@gidxmy TIPS 148 (1996)). The effects ofteaTassoeizét ed with
such synptons 5 include, but are not Bimted to, fever, shortness of

breat he, nausea, diarrhea, weakness, headache, and even death. In one
enbodi nent, a N6 substituted 7-deazapurine responsive state includes

t hose di sease states which are nediated by stinulation of adenosine
receptors, erin. AtheA2apalenés 1lks) A5 (213 etfng §ucb FgaasgaIC|um
concentrations in cells and/or activation of PLC (phospho |ﬁase“EY'iS
modul at ed. Polcsa,pref.er Ted Bnbgdteenanda N 6 Zidstidnt ed Fadleszapalr |

13 Opin. Ther. Patents§(5) 1419 (1997) and |. Fegktistove. R Polosa, S
9

-

espons) ve Sl aeopchargd wbaadinos ngrateRiorls) .0, f e R o

substituted eazapuri ne ac S as-an-

responsi ve 3tat stml ¢h cafle Qefé*@gt@ﬂtay ddwe-comounds ofs fhe J pventjon,
e.g. aden05|n ecgﬁﬁ subt S whi h medi at € bi ol ogi cal “6Ft éct 8
include ‘cenfraMdfer sa§§sP8 SIS i fF@ctgevﬁardF59§§8ﬁﬁérOefﬁ@@hg..

renal effechSpseaspdnatmhpaefﬁeaksessnnuﬂﬂﬁsﬁmgﬁlaﬁ&féﬁgﬁgcégkn_ T~ one

gastro-inte I ects,.and abol fects The relative anmount of
adenosi ne |%%§g§u é%t %aﬁabesggéogla mf?ﬁz?ﬂﬁr PPeCESPFRSLEq 156130\%

that is i ncﬁ@&é@delseveql’sosﬁ dtesmse nescanesm gderchan efd echedcaged amby

undesired phyY§hAlRGifAlof ESPONSSnéE- ¢ wasthamtic attagk. 235 CNS,
effects include dgcreaséa tTansm tter refggseg(Ag?b datleﬁ (A2p,

decr easdé Ieconotosuahtivhay (A ium Eﬁﬁddﬂﬁﬂmﬁéﬁﬁﬁsiﬂﬁd\“d@yus and/cr
chenor ecept Loyl gti esi Therapeutic appllcatlons
of the |nve%%F§e5g3 gbngguné% |ﬂ§$€sgxgsg %% Cﬁof 1 8e MY LE - 2F zhei her 'as
di sease anBTAEABFEdeniRikasimant Cardi oWasculsubsffmeted i nokddezapurine
Va$0d||at|095€ﬁ8n£nv@A%®aéy“hs associated with adenosine receptor(s),

e.g., the . N-§¢ substituted 7-deazapurine aczs as an

15 antagonist. Examples of suitable responsive states which can

be treated by the compounds of the invention, e.g., 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 trigger an effect, e.g., an undesired

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

CNS effects include decreased transmitter release (Ay),
sedation {A;), decreased locomotor activity (Ry,)
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
(Ay), arrhythmia, tachycardia and angiogenesis. Therapeutic



(A3), vasoconstriction ), bradycardia (A ), platgaet 3.5 inhibitiolN 2005
(A2.), negative cardiac otropy and dronotropy (A, arrhythm a,

t achycar dve oansh2angi ogenesis. Therapeutic 0 - | JUN 2005 WROT(EH0GHT2867
PCT/USQO / 45280 14 applications of the inventive conpounds include, for
exanpl e, prevention of ischaem a -induced inpairnment of the heart and

cardi oroni cs, nyocardial tissue protection and restoration of cardiac
function. Renal effects include decreased GFR (A,), nesangi al cel

contraction (A/) , antidiuresis (A ) and inhibition of renin release (A

Sui t abl e thebaﬁéuakdoappbﬁcaheohsvam’iVEaCQmeundauin;imMQundsvim&hudeause

of the |nvent|veA¥£ o éﬁ% égdéédrmggétuﬁg{ﬁ polggskggyspQLung

ki dney- pro?§8t|Vé7prevent|on acu e renal” “anti hypertensive;
antl-oedenatawsumﬂbnmus, -megstandyal dgerRue p%ﬁ#ﬁ#%mqnyakifeCES praluce:
bronchodilaéuogg@ﬁ@a :ggggoconstriction (A,); chronic obstructive
pul nonary I sease I"ergi ¢ initis, mucus secretion and respiratory
depressi 8n (A Suitable therapeutic applications for the 2) conpounds of

the inventi ganancl gdeeanti asdlhmaélaecaeabéaatccfms,mgreatrﬂz%@t Lofadung:
di sease after transpl ant i,on nd res ator dlsorders |nnunolog|cal
ef fects i ncFE&es ﬁﬁfﬂr? gtpr e‘ss‘eﬁ"‘c’f‘n1 WA pi"%/ﬂ Herrot28s €A, Fenin

neut rophi | sepereme deAaneraBumnabQAQ ﬁhamdpensiccxddoxknﬂfﬂuﬂéu|dﬂ1(Jhn
and A ') Therapeu 2 t ﬂJStS i ncl ude al l ergic. and non
PSR abeoaoRBBLhER LRERE B e T e VR RO

allergic ease o ory
medi at on§. Gastﬂmunestlnaateiﬁee:$CanlwﬁpuaﬂHiMM4spazﬁn@pld S kdKeteiyon

30 (A) thegge%téte&@@mg?&ﬁggoaﬂy i ngd ude éegwx ande%afaera“vsllure,
condi ti ons strol ntest’l na ects also inc e colon
an*'lnype*'ten51ve antﬂ-oedematous and ant1 neonr-:;c agen"

Respiratory effects include bronchodilation (As),
15 bronchoconstriction (A;), chronic obstructive pulmonary

disease, allergic rhinitis, mucus secretion and respiratory

depression (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 include immunosuppression (A5},

neutrophil chemotaxis (A;), neutrophil superoxide generation

Vo (A,,) and mast cell degranulation (A., and A,) Therapeutic
25 applications of antagonists include allergic and non allergic
inflammation, e.g., release of  Thistamine 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 colenic,
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,). In a preferred embodiment, the
eye disorder is glaucoma.




intestinal and diarrheal gdi sease, e.g., diarrheal digaease associatged, wth

I ntestinal inflammtion ,,,). 35 Eye disorders in de retinal an “%%QK@E
nerve heaggiggjostay7 and traunma rel ated disorders (A ). |n 2GIFefenT8Y

enbodi nent, the eye disorder is glautoma. 0 O - 1 1-1111 N 2005 WO

02/ 057267 PCT/ US01/ 45280 Ot her therapeutic applications of the conpounds of
the invention include treatnent of obesity (lipolytir) properties) ,

hypert ensi onOtthrezat mdetr agleudepr esspdnrasedasi ves arte olgdnmonu:ss adi | eptd cs
and as | axatl, L., ef ing S5 oiilily wihout, causing di,arrhea. The
tern1"diseasé%§%3{}935 i%‘%ﬁ%&g tdﬂ%%%%ééfthgéé CORTFT F ¥ns gad§bd>&¢§w
associ at ed wicrlopeawagised hypersensiondennsareenadehdepiregsclaase sactaMitey,

i ncreased physi ql ggi.cal LivyiLLy.associ-ated, wi.th. aberrant stngIqLion of
adenosi nes %Z’écgﬁggirtg‘%éné/gorggé%# éﬁggsg%nggAﬁgrhvﬁﬁe EmBodi frent st hE
di sease stsat gidrS,1ift@ wWOeHEYE cadsl:iEp . a i WML obstructive pul monary

di sease, allergic rhinitis, bronchitis, renal disorders, gastrointestina

di sorders, or eye disorders. 15 Additional exanples include chronic
bronchitis amhecyserm fitbeesks. Suatabhl eiexanmdeesierf ivef | MMty dirgrases
i ncl ude non-l | e deukena, oy rdi-al. .iss m a,  .angina, o oz

i nfarction, &g_)rﬁer%:%\%ltsécuﬁ_%ﬂr | schaen a?glgr??ér%r%etdt gr%?% CTARN Tat i 6ﬁf’e&ri tical
limb i scheni 83=Res3DS  hpRERY Vs ey 1 2E2 \RRT Ui v 6ines e asedo o vslicdogticrt
and arterigosglkerQsicy addBaided rePen’ HBeRant Al oG uds; %?f aéégh@%!:%e
any post- surgical fraumg, such as reconstructive surgery, thronbolysi’'s  or
angi opl asty. T8C5PFRES| 3RGUGHEAM tIREAFRTR 1 MR 6 JBboniet §rEFSEMgsazaplts ne
responsi ve sHakeaser sddw@atifg folt Exampill,t WRhmk, daZSPUF i BEskesRRNSIVe
state" is integded to include chang I.Ln a di sease state or condition, as

s
descri bed ab8Ve™8G¢H REE2Fhysi SI'ESF%F sYRpPOMESi n AFRAFAMAF *Ean Benal

"significantkygscrders, gastrointestinal discrders, cr eye disorders.
15 Additional examples include chronic bronchitis and cystic
tibrosis. Suitable examples of inflammatory diseases include
non-lymphocytic leukemia, myocardial ischaemia, angina,
infarction, cerebrovascular ischaemia, intermittent
~claudication, critical limb ischemia, venous hypertension,
20 wvdricose veins, venous ulceration and arteriosclerosis.
Impaired reperfusion states include, for example, any post-
surgical trauma, such as reconstructive surgery, thrombolysis

or angioplasty.

{ \ 25 The language "treatment of a N-6 substituted 7-deazapurine
| responsive state" or "treating a N-6 substituted 7-
deazapurine responsive state" is intended to include changes
in a disease state or condition, as described above, such
that physiological symptoms in a mammal can be significantly
30 diminished or minimized. The language also includes control,
prevention or inhibition of physioclogical symptoms or effects
associated with an aberrant amount of adenosine. In one
preferred embodiment, the control of the disease state or
condition is such that the disease state or condition is
35 eradicated. 1In another preferred embodiment, the control is
selective such that aberrant levels of adenosine receptor
activity are controlled while other physioclogic systems and

parameters are unaffected.



30 dimnished or mnimzgd. The | anguage al so inC|%ii§ control, preyer 3N%ﬁ
or inhibition of physiolqgical synptons or effects sociated with an 05
aberrant wowmons726f adenosine. In one preferred enbodi nentPCHH1E8I80r ol of

t he di sease state or condition is sutth that the disease state or condition
is 35 eradicated. In another preferred enbodi nent, the control is

sel ective such that aberrant |evels of adenosine receptor activity are
control I ed while-gtherysi obogi . sy5t €08 20gnuPARANELEQS Sy.ar e-unatfected.
00-1JONZ2005 WO 02/057267 PCT/ US01/ 45280 16 The term 11N-6 ~
substit ut ed ndeby abrFgHEed |fPe%ﬂ~4ﬂ9§og@PE§dCORR@L“§°|ﬁﬁénﬂed P8 FACTUde

t hose conmpoupds having the formula RR2 N-6 R6 "7 deaza site" NI )f RS

10 RB N N R4 N-substituted 7-deazapurine” includes pharnmaceutically
acceptabl e salts thereof, and, RLn one_gpbodi nent, also includes certain

N- 6 substétuted purine s descri reln 20 in certain enbodi nents, the

N-6 substituted 7-deaddpurire—ie ot N-6 beRzyl or N—67gﬂéﬁélethyl

substituted. In other enbodinents,| R4 is n ben hyI
substituted. In preferred enbodi nd’Rizﬁtgoboth not hydrogen
i R3 is not a hydrogen 15

atons. In still other preferr
atom The | anguage "t herapeutic anng?t of an N-6
substituted 7-deazapurine, des s th anount of a

to performits 30 intended

t her apeu @f conpound necessar
\ substituted 7-deazapurine

function"w thin a mamual , RyQ.;
responsive state, or a disease

(I)

“N-substituted 7-deazapurine” includes pharmaceutically
acceptable salts thereocf, and, in one embodiment, also
includes certain N-6 substituted purines described herein.

20 In certain embodiments, the N-é substituted 7-deazapurine is
not N-6 benzyl or N-é phenylethyl substituted. In other
embodiments, R, is not benzyl or phenylethyl substituted. 1In
preferred embodiments, Ry 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

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



state in a mammal . An effective amount' of the therggeutic conpound dHN 2005
vary according to facto such as the anount of t ausati ve agent
al ready pyesent726 the manmal, the age, 35 sex, and wei ghtPGIUNeS2tmal ,
and the ability of the therapeutic cPnpounds of the present invention to
affect a N 6 substituted 7-deazapurine responsive state in the manmal. 0 -
1 JUN 2005 WO 02/057267 PCT/ US01/ 45280 17 one of ordinary skill 4n the
art woul d be able af, i.qred fa Ors..a roin |Qn -

BRgr PaceF %%5/5 S R BE AR et

regarding the ve ‘GF Fhe 1 erapeutlc conpound” wi T hout™ undué

determne an !gtiectiye I o O hbe- hbegage ut ke . Ganpaunds. descr i bed. .
ﬁ art san

infra. The oralnary S d se ect an approprlaIe anmount ~of
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7- deazapuri necegspanskvdestcatidbedr Tofwh { i oThbebrginareédtvedsiyl 243 | east san

about 20t, (nore preferably by at |east 15 about 40*1, _.even nore preferably
by at | east aBButd60FRIEGRd a8t | FPPHBPELIPFEf eRBBEYC byCat FBEst - AbodPe 809

relative to Hahb@ahed subj egés. AssSayre caATdremdesiigiad by ski-l lad i@
the art to neasure i m_nishnent of such synptons and/or effects. Any
art recogni zef” §s§8§4Céﬁa5FgabFeH§asurlng such 20 paraneters are intended
to be incltoded as part. of this invention. For exanple, if asthma is the

state being ;\rgggegpegh tlh a‘éa@?t‘ge ?rngoﬁ}g?ygﬂeig%tgeﬁypgﬁe?f a

subject can be neasu sur enen
increase in théaﬁeluﬁﬁeusﬁﬁﬁoéﬁmarp T e@ddifiFed A AEFHRGuUer I LT keWhee, Ni-F

inflamation tepsPe-8te8e7 Deéathpurine responsive state or condition 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 examplé, if asthma is 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 velume using an art recognized
! 25 technique. Likewise, if inflammation is the state being
treated, then the area which is inflamed can be measured
before and after treatment for measurement of diminishment in

the area inflamed using an art recognized technigue.

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

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

35 deazapurine responsive state. Examples of animals include
yeast, mammals, reptiles, and birds. It also includes
transgenic animals.
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art recogmpagdsterhni que. 30 The term"cel|l" includes bot RCEriHea#3280i ¢ and
eukaryotic cells. The term "animal" iI&cludes any organi smw th adenosi ne
receptors or any organi smsusceptible to a N-6-substituted 7- 35
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reptiles, b|r | t, ncliudes,.. t Lansgeni NLABI! Si g 0:Q.-5-koUN, 2005
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condi tiong, Qﬁbséﬁ%w%ééﬁﬁL8@59&¥u9k§&r%%%é%ﬁﬁﬁ@@es-Eﬁk exafpl gmmakecn,
I ncl uded as part of this invention. I n anot her aspect, the present

i nvention pePf“QFb@ec“@'ne?ﬁBH@a chrerPﬁ)'(ﬂ}l aPPAYCRA osT néol"‘e'cept:’d"r“( s) SFn a
mammal by adguRiest e:rds";gwtaxdﬁe réisete 5 t hepmpediid cal fyr ef éeshbve, aamient
of a N-6 substi uted zapur S at__ nmodul ation of the adenosine
receptor in tfH& thnaﬁs curs 1E$§U|ggﬁfénhé%n03|ne receptors include the
famlies of A, A,, or A4 In a preferred enmbodinent, the N-6

substi tuggd (zj dRBzaRY | aegghﬁ aphedgpestie EEGE:Q*Pén L@egﬂh§t:oTJaF ods

| anguage ulatlng an adenosi ne receptor" Is intended 20 t6 inc
t hose i nstanfes wWReRBlatéBfpodmd alorﬁr@sd‘é’ces WECRPtaR (§dendBi rfe F‘é@@ﬁt-or Bs)

, causing ingpRasedre3aigeassd Ohe ARUMMAE aOhZEEQE?EhQQEaQQU VeEYective
associ ated wth an adenosi ne rece tor, or gybseq cascade effects

resul ting f r BRPHRE of a N- stitute eazapurlne, such that

modulation of 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-6 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 physiological activity associated with an adenosine
receptor or subsequent cascade effects resulting from the
modulation of the adenosine receptor. Physiological
[ 25 activities associated with adenosine receptors include
induction of sedation, vasodilation, suppression of cardiac
rate and contractility, inhibition of platelet aggregbility,
stimulation of gluconeogenesis, inhibition of 1lipolysis,
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 fesulting 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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pl atel et -aggregbility, stinulation a® gl uconeogenesis, inhibition of

| i polysis, opening of potassium channels, reducing flux of calcium 30
channels, etc. The terns "nodul ate", "nodul ating” and 'nodul ation" are
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5 deazapuri neecefptidye tonishibbn, chor ienampalet, waemy lan eadyadsisreacreseptor
to inhibit, for exanple, adenylate cyclase The | anguage "condition
characterized by aberrant adenosine receptor activity" is intended to

i ncl ude thos&hdl Seangmge 1'FAEFIRT CIAT IO 138hsPNhG RS BR R a396BPALEE

Wi th aberrant.stddad.at i@pi eficpn adencgiditidEcedt Qhclubiet Mafoddeastiauleat,i on
of the receptor causes a bi ocgerri cal gggagr hysi ol oc%i cal ., chain_of events

that is di% e&ISPIFETIRT TPV TEBE | £h AR HiAREE &1 o sBPEEF 25~
condi tion. Thitdmiliatibat bdnanfadénesimeerasdpoy edeptthiatdade sat mhdae it be

LR oL poIaLidg, BREILSE LIRS othERr 81 Sh e bhay Bibamgl Y
t he di sease, atiasior def , eventendigitoni hefihgectly or indirectly associated
with the disease, disorder or condition. This stimulation of
15 an adencsine 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 pPreferred examples include those symptoms associated with
asthma, allergic rhinitis, chronic ocbstructive 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 alleviaticn of or diminishment of at
least one symptom typically associated with the condition.
The treatment alsc includes alleviation or diminishment of

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

the condition.
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ains to conpounds, N-6

R2 R '16 R N 10 R3 N R4
ogen atom 15 or a

or unsubstituted al kyl, B4 noiety or together
ituted or unsubsti ocygdic ring; R3 is a hydrogen
ubstituted or UFQa al kYN aryl, or :

Rs

(I)

wherein 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 is a hydrogen atom
or a substituted or unsubstituted alkyl, aryl, or
alkylaryl moiety; R4 is a hydrogen atom or a substituted
or unsubstituted alkyl, aryl, or alkylaryl meoiety. 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
substituted or unsubstituted heterocyclic or carbocyclic
ring. Also included, are pharmaceutically acceptable
salts of the N-é substituted 7-deazapurines.

In certain embodiments, R; and R, can each independently be
a substituted or unsubstituted cycloalkyl or heteroarylalkyl
moieties. In other embodiments, Ry is a hydrogen atom or a
substituted or unsubstituted heterocaryl moiety. In still
other embodiments, R;, Ry and Rg can each be independently a
hetercaryl moiety.

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



al kylaryl noiety; R4-is hydrogen atom or a substijeted 20 or - 1 JUN 2005
unsubstituted al kyl, ar’ or alkylaryl noiety. R5 nd R6 are each

i ndependand byosr2éml ogen atom e.g., chlorine, fluorine, BCTHSIMRE! a
hydrogen atomor a substituted or urdubstituted al kyl, aryl, or alkylaryl
moiety or RA and RS O R5 and R6 together forma 25 substituted or
unsubstituted heterocyclic or carbocyclic ring. Al so included, are

phar maceuti cal | I t spof ;th ubsti-ligt e 7,deazapurines.
In certain eﬁB’&él r?%%‘t%’%ael? l'ﬁ:‘?ﬂln%I 5 neach | gﬁ%pen?ﬂ‘ent |y be g """"
substi t ut ed @mamaslubls:tmnﬁ,ecﬂchﬁ c?alWrQﬁerhe%’é@‘baﬁyFaFIgyFmerlseﬁl-és =i
ot her enbodln%qﬁ§, & hydrogen atomor a substituted or unsubstituted

het er oaryl noiet i1l other, enbodinents, R4, R5 and R6 can each be
i ndependently a het er oaryl noiety. 35 In one enbodinent, R, is a hydrogen

atom R2 iss % subsgirdrfead Qhuaaﬁwésﬁcl t ut @ g cygkohexanecyeyehepenioyl,, =
cyclobutyl 0 0 - 1 vill N, 210? ?57267 PCT/USC]/45280 21
cycl opropane Cl’fElléih)‘an% diola &yF¥FFPREEYLD gnﬁmﬁgaroaeﬁvaf‘S&Eé‘ﬁ&aﬁS 3%nd

R6 are phenyl &‘Qtﬁ'byxex|?4emthlﬂ'yl gr ocpslGhéexenept her eyndlohererenoR2 ds *a a

cycl ohexanol , cycl.qhex di clo %%l ul Qﬂgp de, a
cycl chexanam’cg¥(5,lopy nc“f&e(ﬁ% ylag)s en, )zé cyg> erﬁa a ‘cycl opent anol or a
cycl opent anedi ol and R3 is a phenyl noiety. 10 In still another enbodi nent,

R is a dr atyom b tyug e Stkbut eg _phen
cycl ohexrapr?ol CMR% ]9. f%th%ir%ﬁdﬁ%?eﬁég 14 H?dk‘BéHgng r%gl‘l e? %4)/51' S

a hydrogen 9;0’@#101’&%4 t&ﬂe‘fﬁaﬁk?PbséllﬁPtGrd éﬁ/l‘é‘l‘ﬁ‘}‘l’s%réfﬁd phenyl,

pyridine, furan, cyclopentane, or thiophene moiety, Ry is a
hydrogen atom, a substituted alkyl, aryl or arylalkyl moiety,
and Rg and Rg are each independently a hydrogen atom, or a
15 substituted or unsubstituted alkyl, aryl, or alkylaryl

moiety.

In yet another embodiment, R; 1is a hydrogen atom, R, 1is
substituted or unsubstituted alkylamine, arylamine, or

20 alkylarylamine, a substituted or unsubstituted alkylamide,
arylamide or alkylarylamide, a substituted or unsubstituted
alkylsulfonamide, arylsulfonamide or alkylarylsulfonamide, a
substituted or unsubstituted alkylurea, arylurea or
alkylarylurea, a substituted or unsubstituted alkylcarbamate,

f ) 25 arylcarbamate or alkylarylcarbamate, a substituted or

unsubstituted alkylcarboxylic acid, arylcarboxylic acid or
alkylarylcarboxylic acid, R, is a substituted or
unsubstituted phenyl moiety, R; is a hydrogen atom and Rg and
Rg are methyl groups. '

30
In still another embodiment, R, is guanidine, a modified
guanidine, cyanoguanidine, a thiourea, a thiocamide or an
amidine.

In one embodiment, R, can be
){x

Z'—IJ

35



and R5 and R6 are each i‘iﬁpendently a hydrogen ato or a 15 substhﬂbﬁdq -
or unsubstituted al kyl, |, or alkylaryl noiety. yet anot her 2005
enbodi menwo ®H57368 a hydrogen atom R2 is substituted or PREUPYAS2E ed

al kyl amine, arylanmine, or 20 alkylarytanm ne, a substituted or

unsubstituted al kyl am de, arylam de or al kyl aryl am de, a substituted or
unsubstituted al kyl sul fonam 4de, aryl sul fonam de or al kyl aryl sul f onani de,

a substituted or unsubstituted al kylurea, arylurea or alkylarylurea, a
substituted or unsubstituted al kyl carbamate, 25 aryl carbamate or

al kyl aryl car baetesin &R giRd taxeecasrh inRapssidennlyd al kyticageoxgkbo aci ¢
aryl car boxyl r I b hC d, B3;h bstituted Qr.
unsubstltuteé(él;%ﬁlglr?qle(a oradﬂga EXEE@B aiﬁyogeﬁ toﬁ1ana§§§azﬁd EEGQ e 318

met hyl group§2d3esn¢éwdnomm@m@moin%wram PE guammﬁeeaaa:mm.f.ed
guani dine,;s ¢ u [ | R-an RZ

I'n one engod?%gqg L Cgclgﬁylwpdmm 2?%51‘-‘3%1\1 2605 DS 02"?{(?'5'7‘327 R,

PCT/ US01/ 4528‘@'92233%er-é‘|dr?9§2‘é3%}’ar% BXERCBRBe FERIRNPFy & ‘Fr’yd*egeﬁcat%m

or a saturapygda@uryted urakeyal kyl, asyyl Ccra| k)ﬁ'l%ryllﬂarmll etYm%'i@""*@?sd i's
a hydrogen ag3n1or a.sa ura ed or g;aturatgg al Q&i aryl, Kylary
moi ety, NR2eRIFEFVESIVELlem R2a GRGr rf'@ré'h clarrcTé"p@ I¥F a
hydr ogen atohemenbcxuhuqurﬁh@rhaunsgtaratag @ﬂqd béuqéemNaE&kylarﬁk- g
noi eti es Y @%R qag o] [ ycllc_or
heterocycllék%ﬁ%%Qﬁév%% a rlng%} be 3@‘ T %? #&F%ﬁﬁ%gﬁgﬁ%é?bo
e.g., cyclopropyl, cyclopentyl, cyclohexyl groups.
In one aspect of the invention, both Ry and R¢ are not methyl
groups, preferably, one of Rg and R¢ is an alkyl group, e.g.,

a methyl group, and the other is a hydrogen atom.
15
In another aspect of the invention, when Ry is l-phenylethyl
and R; i1s a hydrogen atom, then Ry is not phenyl, 2-
chlorophenyl, 3-chlcrophenyl, 4-chlorophenyl, 3,4-
dichlorophenyl, 3-methoxyphenyl or 4-methoxyphenyl or when Ry
20 and Ry are l-phenylethyl, then R3 is not a hydrogen atom or
when Ry ;s a hydrogen atom and R3 is a phenyl, then R, is not
phenylethyl.

In another aspect of the invention, when Ry and Rg together
25 form a carbocyclic ring, e.g.,

——

30

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 R3 is not a hydrogen atom when Ry is 1-
35 phenylethyl. The carbocyclic ring formed by Ry and R¢ can be
either aromatic or aliphatic and can have between 4 and 12

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




in one aspect of the inyention, both RS and R6 are got nethyl groups,. »
preferably, one of RS R6 is an al kyl croup, e.‘ a net hyl groﬁpj’%ﬁﬂag’
t he ot heyd &a73gydrogen atom 15 In another aspect of thepdmuentéme, when
R4 is 1-phenylethyl and R is a hydr®gen atom then R3 is not phenyl, 2-
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carbon at ons, er nattve 5°and’
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preferably between 5 and '7 carbon atons, and can be either aromatic or
al i phatic. The heterocyclic ring can be furt her substituted, including

substi t ugponzgaf sQrieL.Draml@e*Gaébp@ct abomehef itR@ntiike,SIRUGAH erR M £Br-RNG Or
nor e heteroalt,1
eterocyclic 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
\’:N\p
I
wherein R; can be a hydrogen atom or a substituted or
(" unsubstituted alkyl, aryl or alkylaryl moiety.
25
In yet another aspect of the invention R, and Ry together can
form a heterocyclic ring, e.g.,
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.



10 in still another aspiib of the invention, R an , forma heteropng|QMh
ring. Representative ex | es include, but are notWimted to, those

het er ocyso 62/¢37mays | i sted bel ow, such as norpholino, pi péﬁaﬂisﬁ%"éﬁd t he

| i ke, e.g., 4- hydroxypi peidines, 4 -24am nopi peridines. Were R, and R, 15
together forma piperazino group, R? N 20 N wherein R7 can be a hydrogen
atomor a substituted or 25 unsubstituted al kyl, aryl or alkylaryl noiety.

I'n yet anot hefhﬁsﬂe’éér@&y&h‘ec' nvggt tQQ 84 aﬂdtRE"t QQeiher Galk f_o{ﬂia— nc
heterocyclic ring, e.g. R N N wherein the Lheterocychc -
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bet ween 4 an%i%@ﬁbﬁazeabaﬂamse galceaabt VE&VDhQDYE‘EﬁC'FQhG)SQe fdL. -and
can be either aro c or hat | c, c ohe . cyc1openty|. 00 -
1 JWN 2005 WG 927 0% ‘E}S 17%E3%0 s‘gﬁ %eb’ﬁ%ﬁ%r%é?ci‘%erl R§-O%n be
further sujastituted substltutlon of carbon atoms of the ring structure

with one or re heteroatons Al ternativ R4 and get her can. forma
heterocycllcqf ih SR HIEE scal %Ié|§8F8§é&ub§|0% q8F Bt e =S

enbodi nent s, rtdfte N—-é shd:szt)rlt uded N7-£dqalzamxhtrteyl ssubst:zltlu&elnhnzyLrorc%e@r

phenyl et hyl sybstditiged Rn qthg odi nppt t zyl OLs  1n
phenyl et hyl substltuted pre %erred gnggd éents ép gn% %5"3?% %th 1ot
hydr ogen atom§3fgﬂqu1%ﬂ?qqlmﬂﬂmﬁf BoeRBfrBy aRORPHRME: IRFTegemtarons .

10 In still other preferred embodiments, R3 is not E.

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 incorporated 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(0O) (Z)NH,, wherein Z is a
side chain of a naturally or unnaturally occurring amino
acid, or analog thereof, an a, B, v, or w amino acids, or a
dipeptide. Preferred amino acid side chains include those of
, glycine, alanine, valine, leucine, isoleucine, lysine, o-
[ 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 deaéapurines
30 of the formula (I), wherein Ry is hydrogen; R, is substituted

or unsubstituted cycloalkyl, substituted or unsubstituted
alkyl, or R; and R, together form a substituted or
unsubstituted heterocyclic ring; Ry 1is wunsubstituted or
substituted aryl; R, is hydrogen; and Ry and Rg are each
35 independently hydrogen or alkyl, and pharmaceutically
acceptable salts thereof. The deazapurines of this
embodiment may potentially be selective A; receptor
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The conpounds of the inyention may conprise wat er-iubl e prodrugs Twii §n2005
are described in WO 99/ 15, International Appli i on No.

PCT/ US984L14 69672471 | ed March 9, 1998 and 15 published Jul yP8T/U$@B&280The
entire content of WO 99/33815 is expsessly incorporated herein by
reference. The water- soluble prodrugs are netabolized in vivo to an active
drug, e.g., by esterase catalyzed hydrolysis. Exanples of potenti al

pr odr ugs i ncl ude deazapurines with, for exanple, R2 20 as cycl oal kyl
substitut ed ahtbgefLEOs.(Z) NH2, wherein Z is a side chain of a natural |y
or unnaturally occurring amno acid, or analog thereof, an (err), (err)-,
y, or wamno acids, or a dipeptide. Preferred am no aC|d si de chains

i ncl ude thosEnofoqﬂ3unmh9dxmﬁnﬁme Ryal#ﬁe SUBEERABE eroI@%01ne IYSFA%Y a
15 net hyl al ani ne, anlnagyclo ane carb I|c g aiet Ldi ne-

2-car boxyl i cSHBFHL TEER SSA S 41 &hi RAY2 AT ARFRES or
gl yci ne- afangipembodamédt | hey amnd |mumthymheaenveﬁt|oa tepatosestutel o

deazapuri nes 0 i yd R2.L[Sa-
substituted B?SBﬁéﬁ%Qﬁ %R%Hgicyéﬁ%éhﬁnﬁkpgﬁbgfl gd é?gggsubsflfﬁf%a
al kyl, or RR@ndSRBOIx@ngmXYWCFﬂ%P%@Sl|¢DtW@ThYW€YT—H—JT%&V’ R
heterocycllcaikgg | Se U rEﬂHEﬁ%édEéﬁj‘W’tﬁsubﬁh'tqtéqfarYMneR4 hS £ ie

hydr ogen; R6 are eac i nde endently hydrogen or alkyl, and
pharnaceutlcéhb?ulééeéﬁtéﬁléﬁ§ﬂh§}% fC1 Fhie Bdd¥Aaplf i Pes dEKYHRG:NE,
enbodi nmen Q may potegé ? e,selective A3 receptor -JUM 20H WD 02/ 057267
PCT/ Us01/9528092 58 8¥r 8 |s€ n one enbodi nent, R2 is substituted
(e.g., hydroxy) substltuted) or unsubstituted cycloalkyl In an

dvant di nd_R4 h R3 bstit ued
o SubetiLutBa RSty Fand s PR BPECBER APRFT. B crBraEgLCee | Sf

unsubstltuted heterocyclic ring, which may be substituted
with an amine or acetamido group.

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

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

ahinoalkyl, e.g., aminomethyl or aminoethyl, alkylamino,
20 e.g., methylamino, ethylamino), preferably when R, and R, are
hydrogen, Rj is unsubstituted or substituted phenyl, and Rg
and Rg are each alkyl. B may be substituted or unsubstituted
cycloalkyl, e.g., cyclopropyl or l-amino-cyclopropyl.

25 In another embodiment, Ry may be substituted or unsubstituted
phenyl, preferably when Ry and Rg are each alkyl.
Preferably, R, may have one or more substituents (e.g., o-,

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

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

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



R2 i s nono- hydroxycycl ogantyl or nono-hydroxycycl o yl 21 alsa qa\y%pg’u
substituted with - NH C( E, wherein E: --s substi@#ted or unsubstitu

Cl- C4 al kyd od/e57967 al kylamine, 10 e.g., ethylamne.). R pamwsRe4i18y al so
together forma substituted or unswestituted heterocyclic ring, which may
be substituted wth an am ne or acetam do group. in another aspect, R may
be -A-NHC(:C»B wherein Ais unsubstituted C1-C4 al kyl (e.g., ethyl,

propyl, butyl i $.S ti d unsub ed. C ,aIKJ JGB;L

met hyl, am ky"far?‘ey n g%gngkrrgoﬁ‘ %(E)irt a%né‘ﬁiﬁ‘ %T% %m"né’ SEE g.,
met hyl am no, Ieim/rl@:rhem) Rgorae'fcerFed)Ia;rWl'Rm?&m-m are hydr ogen, R3 is
unsubstituted or substituted phenyl, and R5 and R6 are each al kyl. B nmay
be substituted or unsubstituted cycloalkyl, e.g., cyclop[opyl or )

1- ami no- cycl aproqoy;bavescmlﬁalwtmveefe:mwimmmmnﬁay be gebsertutadsorc:
unsubstit teg@ ¢en@££z§er§xbéy wWhes Roo i 86 ?Ls eagh akkyk. can be

Pref erabl vy, ave one or nore substituents (e.g., 0o-, m or p-
chl or ophenyl mQ)’—ab‘Pﬁ e plan‘Ob‘f%pﬁényﬁ") agpixAy AR EHeofsSy, B3 REF HEse

substituted ar terga YAl
each al kyl . Lg Iesséit ok}é‘n rségr yl P %%%E%Bmc%%gé%?/%l% "dsf%y?[erx
pyri dazi nyl , 9p$n32|Hthhpy¢$(NQﬂCIQﬂu | RDSEhEuaes| Wi thOEé%dKV}(Z;§:~
oxadi azol yl thyle Xypheayl sa h izapRenyl . (RPref-er '
R3 is 2pyr|ajl1glaéyﬂ mj';l £4E§%@e$|%h3|§ﬂ|?gyp? Aac Q'a gﬁpyrlm’1 R
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R6 are each hygdnpgegecidl n@noaheiﬁaé%cﬁw RE BMand) BBt hyteféfré8d side

particularly preferred enbodi.nent deazapprines c-': 5 th% i nvention
are wat er - solCH E Hrigf TS ttlTFats’c%"n %éams 5t'glyeine, aidnine, valine,
leucine, iscleucine, lysine, a-methylalanine,

aminocycloprcpane carboxylic acid, azetidine-Z-carboxylic
15 acid, B-alanine, vy-aminobutyric acid, alanine-alanine, or

glycine-alanine.

In a particularly preferred embodiment, Z is a side chain of
glycine, R, is cyclohexyl, R3 is phenyl, and Ry and Rg are
20 methyl.

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

(o [2,3d]pyrimidine.
25

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

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

30 1In another embodiment, the deazapuririe is 4-(3-
acetamido)piperidinyl-5,6-dimethyl-2-phenyl- 7H-pyrrolo (2, 3d]

pyrimidine.

In another embodiment, the deazapurine 1is | 4~(2-N"'-
35 methylureapropyl)amino-5,6-dimethyl-2-phenyl- 7H-pyrrolo[2,3d)

pyrimidine.
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(2,3d)pyrimidine.

In another embodiment, the deazapurine 1is 4-(trans-4-

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

pyrimidine.

In another embodiment, the deazapurine 1is 4-(trans-4-

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

pyrimidine.

In another embodiment, the deazapurine 1is 4-(trans-4-

hydroxycyclohexyl)amino-2-(4-pyridyl)-7H-pyrrolo{2,3d)

pyrimidine.

the invention features a method

(e.g.,

In yet another embodiment,
for inhibiting the activity of an adenosine receptor
A;, A, Az,
cell with N-6 substituted 7-deazapurine (e.g., preferably, an

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

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

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

substituted 7-deazapurine.

J



met hyl ureabutyl) amno- 5, 6 -dinethy! -2 -phenyl - pyrrol o[ 2, 3d]
pyrimdine. In another odi ment, the deazapurine 4-(2- 10 ~ 1 JUN 2005

am nocycl‘98595Q7¥gpcet am doet hyl ) am no- 2- phenyl - 7H pyr r ol opcT/US01/45280
[ 2, 3d) pyri m dl né. in another enbodi nejt, the deazapurine is 4-(trans-4-

hydr oxycycl chexyl ) amno - 2 - (3 - chloropheny 1) - 7H pyrrolo [ 2, 3 d)
15 pyrimdine. in another enbodi nent, the deazapurine is 4-(trans-4-

hydr oxycycl ohexyl) amno - 2 - (3 - fluorophenyl) - 7H pyrrolo [ 2, 3 d]
pyrimdine. 2Q1in apdt bae emhodilnent Thehe@adeazaps i he thed reyity aps <he-
hydr oxycycl ohexyl ) am no- 2- (4- pvri dyl)=7. yLral ql; . pydm.di 3.0n
yet anot her &R5adi M&it"S %ﬁ%“iﬁ§8nP¥gn°% %%ﬁ?%gggﬁé%égif'1Wﬂ#% n°k%%$i%6}the
activity of ap agie@osieselrecept ofofeegamplal, SAZACONER opded ef esgbley-aA )
in a cell, bﬁ-x; con.taaccgé' ng- Lnga cell with NN6 substituted 7-deazapurine
(e.qg., pr ef y'aoxﬂ’if‘ an  adenosine receptor antagonist). 30 in another
aspect, the invention features a nethod for treating damge to the eye of

an ani mal (e. g. -aahug?gkewedadréim%io%ti%{eh!ﬂg taHehe aVdmdism etbective a
anount of an 6 substituted 7-deazg$ur|£e.TEref‘erably, t[]e’_bl-a : .o
substituted 3RS HFPAETSE B ahtHYONE s 7 of SAPTAdeWBEFAe™r dceft & £ n

0 D i S0 KOl B2SE ECTLUBRMASERR, 28 el She g, B

chroni c. The cdanageswhstibetefe RIKOKY.of 'AMmifealdyanpl Al hucofdy ledery,

i schem a,;q hypgXj1a 31 I r@#MBogather form a substituted or unsubstituted
heterocyclic ring, provided that both R, and R. are both not
hydrogen; R; is substituted or unsubstituted alkyl, arylalkyl,
or aryl; R, is hydrogen or substituted or unsubstituted C.-C;
alkyl; L is hydrogen, substituted or unsubstituted alkyl, or

15 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, is hydrogen or substituted or unsubstituted C,~Cg
alkyl; and W is unsubstituted or substituted alkyl,

20 cycloalkyl, alkynyl, aryl, arylalkyl, biaryl, heteroaryl,
substituted carbonyl, substituted thiocarbonyl, or
substituted sulfonyl, provided that if R; is pyrrolidino, then
R, is not methyl.

25 1In 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 is
substituted or unsubstituted aryl, 5- or 6- member
30 heterocaryl, or biaryl. W may be substituted with one or more
substituents. Examples of substituents include: halogen,
hydroxy, alkoxy, amino, aminocalkyl, aminocarboxyamide, CN,
CF,, .CO,Rg, CONHR;, CONRgRg, SORgs, SO.Ry, and SO,NRgRy, wherein
Ry and R, are each independently hydrogen, or substituted or
35 unsubstituted alkyl, cycloalkyl, aryl, or arylalkyl.
Preferably, W may be substituted or unsubstituted phenyl,
e.g., methylenedioxyphenyl. W also may be a substituted or



the formula 11, supra, rein Xis Ncr CR6;, R - are each

i ndependgyd hyodryslr ogen, or substituted or unsubstituted RCROXYL/45280

am noal kyl, al kyl, aryl, c: 10 al kyl apyl, or together forma substituted or
unsubstituted heterocyclic ring, provided that both R, and R- are both not
hydrogen; R, is substituted or unsubstituted alkyl, arylalkyl, or aryl; R4
i s hydrogen or substituted or unsubstituted C1-C6 alkyl; L is hydrogen,
substi t ut ed Gfsubsithaiiddit 6d makiogelredor ndSeRdazmdl Lrinpgetehar. fopmzao_e,
substituted or unsubstituted heterocyclic or carbocyclic ring; R6 is

hydr ogen, - sybszalif.edoxargodfsubistidarels al RyPazﬁllehaIf(ﬁj-'é'rP’%}H s =GH3En 0,

S, or NR-7, , ro u ut ed-geougstibSt it Bizgd ol -=C6
al kyl ; and B Reri3 ) 0088 BkaBURIbLE! T gyg/croal ky}a aﬁynw
aryl , aryIamqmemQﬁzunﬁtﬁéP@FUerl’1n§ubst¢{%ted EXFBENH-,  sBPSEFRYEd
thlocarbo substituted sulfonyl pr. VI t if EB.JS,Q erLjdinO
t hen ’J1]st1~?’0't‘L Sf 2BYIR23RE Yanb 3 AT men C!ﬁ-fje,-} rrpounds of f'o%rm I1, X
is CR and d@hqniﬂﬁn-() WS, ier NHpﬂﬂiqadothér e@wﬁdpwént AXPVSINY4n &-
further emboy ;ﬁ qpqggqmg%yﬁlféurgu§pJﬂml&Mis substituted or
unsubstltute ary1 6- neriber 30 heteroaryl, or biaryl. Wmay be
substituted with one or nDre substituents. Exanples of substituents

include: halQgeihe dNEHPa%eciskexpodamiene, cdntbaebkylis afi Hecathexyan de,

CN, CF3 CIQRB SO, R d SO NR ,Rg,. wherein
and RO ol i AR Enasnt| 3 RYBREOL, ZHhS BT (iR MRS AR At
al kyl, cycl (ﬁiﬂgfdl,ua:re;d ary ar shadskyilcuted ef exabl yns\ibeay ;bﬁembstalltw_,xle,d or
unsubsti tuted phe yphenyl. Wal so may be a
Subet: tut ot S 'de’%’zbo%%%%ﬂ?%m PCT/ US01/ 4. 5280 29
unsubsti tuted 5-nenbered hezeroaryl ring, e. , €
In another embodiment of compounds of formula II, Q 1is

in a preferred enbodi meny, the invention features % deaza- puri ne. hayj;Rdsnae

135 oxygen, and W is a 2-thiazolo ring which is unsubstituted 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 yet another embodiment, the invention features a
deazapurine of formula II wherein W is -(CH.),-C(=0)Y or
-(CH.),-C(=8)Y, and a is an integer from 0 to 3, Y is aryl,
30 alkyl, arylalkyl, cycloalkyl, heterocaryl, alkynyl, NHR,;R;,,

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

each independently hydrogen, or unsubstituted or substituted
alkyl, aryl, arylalkyl, or cycloalkyl. Preferably, Y is a 5-
or 6- member hetercaryl ring.

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



pyrazol e, oxazole, imdagole, triazole, tetrazole, ran, thiophene,

t hi azol e, and oxadi azol Preferably, Wmay be a py@azi nyl pyrazi dydijNatiih
t hi ophenwyo ohsBePreferred 6-nmenber heteroaryl ring, e.e@yvsuprs280
primdyl a preferred 5 pyridazinyl,3pyrazinal, and thiophenyl .

enbodi nent, Wis 2-pyridyl, 3 - pyridyl, 4-pyridyl, 2- pyrimdyl,
4-ryrimdyi, or 5-pyrimdyl. in one advantageous enbodi nent of conpounds of
formula Il, Q 10 is NH and Wis a 3-pyrazolo ring which is unsubstituted

or N unsubsi{ityted alXylsr §Pb§thbuh?9|lbYa$.l)@5.t,ila‘-‘§a. 2k oy cyckoal Kyk vz
aryl, or arylalkyl._ in another ean%%ngnt of caonpaunds of forpula Qis™ 15
oxygen, and VBHEYBYD. (BFLSTPRT YT nd'ithicEr i ETONSAESt FRACedPSP Ssubsti t ut &8
by substitutegyor ynaubstwidsteich akyl R,scyahdalrkyl arar edcn ofnasyéakkyk iy

I n~ anot her enbodi nent of _conpounds. of formi a IT, Wis_ 20 substituted_ or
unsubstitutedP%?R99?ncyc?6alEg?gg$b?EUC% I ¥pentHSTbrUae S| af k§Y - - Ex3RbFes
oi | substi§ueqtpl abryUdeorhal,egenalkpydroxy substituted or unsubstituted

al kyl, cycloal kyl, aryl, arylalkyl, or NHRLO, wherein R1O is hydrogen, or
substituted or unsubstituted al kyl, cycloal kyl, 25 aryl, or arylalkyl. in
yet anot her ehbodanmentert hembpdémenon fRat res selarazdpuiroe ofnéorgunbarll

wherein Wis < L=}, -7 )ar L F 2 ' Integer.ftromoO
to 3, Yis arﬁg%%wé%yﬁ %%T al[k‘%'e,da cayncﬁai'i(‘%s,-a*he tzerdo;?%‘?yél'k'y S/I'{:{"
NHRI | R12, orBYPimveYed t REFIBRRSIDNLY, ORYZRZiFédei n IXTIOD antk Ra3care,

each i ndepgndeitdyz HYPI 0gebxa@o1ysubsdiddd ££6 0y1 substirhulad 1 al kylraaly!
aryl al kyl, or cycl oal %%. Preferggky, Y.is ghS- or 6- "nenber heteroaryl
ring. 35 Fur tMrmbt S emRPRRNYY Ciind - RighenY hher B0 Ri 519 DRedylp ic

may be substituted with, for example, hydroxyl, alkoxy (e.g.,
methoxy), alkyl (e.g., tolyl), and halogen, (e.g.. c-, m-, or
p- fluoropnenyl or o-, m-, or p- chlcrophenyl) .

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, Ry is hydrogen.

The invention also includes deazapurines wherein R; is
hydrogen, and R, is substituted or unsubstituted alkyl or
alkoxy, substituted or unsubstituted alkylamine, arylamine,
or alkylarylamine, substituted or unsubstituted aminoalkyl,
25 amino aryl, or aminoalkylaryl, substituted or unsubstituted
alkylamide, arylamide or alkylarylamide, substituted or
unsubstituted alkylsulfonamide, arylsulfonamide or
alkylarylsulfonamide, substituted or unsubstitiuted alkylurea,
arylurea or alkylarylurea, substituted or unsubstituted
30 alkylcarbamate, arylcarbamate or alkylarylcarbamate, or
substituted or unsubstituted alkylcarboxylic acid,
arylcarboxylic 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-substizuted cyclopentyl) .



- 17J31¢t),",," 2005 WO 02/057267 PCT/USQO /45280 30 s O, 1, 2, or 3, Yis
aryl, alkyl, cycloal kyl alkynyl, heteroaryl, NHRL4R15, providéd?tbgwoﬁﬂﬁn
cH2, and wherein R14, R 5, and R 6 are each independently hydrogen, ofY#
unsubstituted or substituted alkyl, aryl, 5 arylalkyl, or cycloalkyl. in
anot her enbodi ment, R is selected fromthe group consisting of
substituted and unsubstituted phenyl, pyrimdyl, pyridazinyl, pyrazinal,

Iy, th hi | |yl dj B Iyl
Yiram | SePESrdveatiii BTV e ST oA TSt serhalhonyl ) it my

be substituted wth, for exanple, hydroxyl, alkoxy (e.g. , nethoxy) ,
al kyl (e. g. , tolyl) , and halogepy, (e - g - , ¢c- , mop, or p-
fl uorophenyl or c-, in-, or p- ch

| lbr
2-, 3-, or 4- pyridyl ore=2-aQI 3: rimdyl. The inven§jon also pertains to
a deazapurine wherein R6 is hydrog or &l-Cs—akky]| . /Pr éerably, R6 is
hydr ogen. 20 The invention al sd includes deazapurine? wherfein R, is
hydrogen, and R2 is substitute8ror unsubstituted al kyl or al koxy,
substituted or unsubstituted al kyl am ne, arylam ne, or alkylar-ylam ne,
substi t ut e puyredids Ybstyl tut ed Jpoal kyl., 25 am no aryl, or am noal kyl aryl,
substituted or unsu s%i?ﬁt§§i£¥§#33Iéﬁigﬁ,c§?€?§ﬂ¥ﬁifoF PRI aPy| anedap
substitute§QMenlﬁﬁﬂm%{iQnt%drapwybéumhanamuhaSéwqdsw&é@ﬁanbggigﬁalig
al kyd ar yl sghbatdrhdead seist i ¢ d a8hcyyns ti ed al kyl urea, ryluréa or
aIkyIaryIurggb substit;ted or' unisubs ifu?%g#g§%ﬂﬂqﬁké¥' te?agngyl'
aryl car ban® &y SFPMAPG SEPHRRAL cWheyein (hsis tnathyr NitMeihst Ntgked,
al kylcar bo{iMec AHEL, GOIHD cHRPOXINH (CCHGLERDS Bk ﬁ-ﬁylc?&go%)eﬁ& /g d.

; i - = L 4 2 2,
Pr ef er abl y,(cﬁk)Jm'bst‘tﬁy,t:%'orc’yzr&*{bsl&ﬁiggzﬁ}%l oaf Rll ,

k
‘ . . CHRy4R,3, Or CHMeOH,
wherein r is an integer from 0 to 2, m is 1 or 2, R,, is

ophenyl). 15 Adva:ﬂizeously, R, may be

15 alkyl, Ry is NH,» or CO.H or Ryy and R;;, together are:
(CHap
20

wherein p is 2 or 3; and Ry is8 C€;-C; alkyl, Cy-C
cycloalkyl, a chain of one to seven atoms, or a ring of
three to seven atoms, optionally substiturted with C;,-Cq
alkyl, halogens, hydroxyl, carboxyl, thiol, or amino

- 2s groups.
Advantageogslyy 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(no)B.
30 In a particularly advantageous embodiment, A is -CH,CH,~ and

B is methyl.

The compounds of the invention may comprise water-soluble
prodrugs which are metabolized in vivo to an active drug,

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

potential prodrugs include deazapurines with, for example, R,
as cycloalkyl substituted with ~0C(0) (Z)NH,, wherein Z is a

31



35 e.g., nmono- or dihyd y-substituted cycl ohexyl cyclopentyl- 1 JUN 2005
(preferably, m)nohydrox‘(subst Ituted cycl ohexyl o N

nmonohydr exyos08¥sé7 t ut ed cycl opentyl). Jutv 2005 Advant ag®§TYI/4REY nay be
0! the following fornula: 0 0 5 or & wherein Ais Cl1-C6 al kyl, C3-C7,
cycloal)cyl, a chain o! one to seven atons, or a ring of three to seven
atons, optionally 10 substituted with Cl-C6 al kyl, hal ogens, hydroxyl,

carboxyl, thiol, or am no groups; rein Bis methyl, N(Me)2, X(Et)?2,

Nnb. NHE: | %) ChABR, T e A L 00 BFr e L D) RSN 275 97
HVe, (CH,) .adi@d] &H2ehalegHonc@olf, GrROR &) , v profHVe@Hinawhkeri&i,n ¢-is an
integer fromO to 2, mis I or 2, RI13 is .15 alkyl. R 5 is NH.-* or CO H or
R O and R19 HRfRHSE ar £TeL85789 3ERPPCE FARFeFR2pIFs=3°0F 8 “URE RI7 i s
qh- 6 al kyl ,g1q% {Ffe ,Cyﬂﬂaaﬁ.hyl,l, lxaa:chmb' n aéuogaetohismbafu@imfrﬁ, Ilgsrilmler,i ng- of
three to seven ato opt i ana substituted with C..C6 _al al ogens,
hydr oxyl ,fcm&%ﬁ ' a&?’”ﬁﬁﬁyﬁg‘ol’f&?p@n&uF?sa.rtbﬁd&alrﬁcagaecohcs’%/ﬁzeA:'ﬁ%:qne'
unsubsti t ut ed cersabglic vdeld( £€8lahkpe, v3amipobatyrsgbstditdut exhawine -

unsubsti t ut eaci%q(;g ?%ﬁp{%ﬁ%ﬁiﬁ ged enbodinment, R is of the formila

-A-NHC(aO) B y advant ageous enbodi nent, A is -CH, CHzZ-
and B is nethyl. The conpounds of the invention nay conprise water-sol ubl e

prodrugs Whitgh s et aibdZBflent), VRV @dd rNtagleicpe rday@: 35 e.g., by
esterase, catal yzed hydrol ysis. Exanpl es of potential prodrugs include
deazapur](hes with, for exanple, R2 as cycloal kyl substituted with
-0C(O (Z2)NH2, wherein Zis a 31 )

n

15 N

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

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

In one advantageous embodiment, R; is hydrogen, R. is
substituted or unsubstituted C.-C; alkyl, R; is substituted or
25 unsubstituted phenyl, R, is hydrogen, L is hydrogen or
substituted or unsubstituted C;-C; alkyl, Q is O, S or NR,,
wherein R, is hydrogen or substituted or unsubstituted C;-Cq
alkyl, and W is 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 examplé, 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, §, or NR,
35 wherein R, is hydrogen or substituted or unsubstituted C;- Cg
alkyl, e.g., methyl. W is unsubstituted or substituted

rhenyl (e.g., alkoxy, halogen substituted). Preferably, W is
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unnaturally occuring a acid, or analog thereof¥an (err), (err),
(err), okvd&idam2@m no acid, or a dipeptide. Preferred anPAbUaeiif28i de
chains include those c.' glycine, al3nine, valine, |eucine, isoleucine,

| ysine, a 5 nethyl al ani ne, am nocycl opropane carboxylic acid, azetidine-
2-carboxylic acid, (err)-alanine, (err)-am nobutyric acid, alanine-

al ani ne, or glycine-alanine. In another enbodinment, R and R, together are:
10 )n N/ whpréloocmophehydr, 3;cnubwﬂuheﬂuitPmrrbngeﬁawx?pheaytOnal&ymay
substituted wth one or nore hydroxyl, am no, thlol car boxyl, hal ogen,
CH2COH, CHZNFKB%&G»balﬁﬁFE’SF'Zg CE2RHE €= EV’NHXFkyI groups. Preferably, n
is |l or 2 and said ring is substituted with -NHC(=0O al kyl. in one

advant ageous enbodi nent, R, is hydrogen, R2~ is substituted or

unsubsti t ut edIfla Pant kghu]laRby i prefmsted wmdbdimen2h um$uﬁsakautednahelyk-

R4 i s hydr@gen ubst i d 60 t d. Cl-C6 al kyl
Qis 0, S g =L“:E\?\A){Jlrel %g%lt%lﬁydroagﬁ'kgr %@%{%ﬁ%éoérﬁeunsﬁ%%??tuf a
Cl-C6 al kyl 9gQOW6ua,sub§yrtmhadner unsubstituted aryl. Preferably, R2
is -A-NHC(= C»%; wherein A and B are each 30 independently unsubstituted or
substituted C1-C4 al kyl. For exanple, A may be CH2CH2. B may be, for
exanpl e, al kyIn(ae particeiayly, pmfwﬁeﬂ)aﬂnlbpldi@eng,, thel desetbybine is 4-

Preferably, henyly b Lhyl
or preferabl y, ’hy Sr o§§ Br ee|frjtt rsab)0 m@.‘ﬂg -6 % ﬁ%{i%‘ %@’e %g’?gﬁxnegsyr
hydr ogen dP sm@%m?lu dPMFrQﬁQ&Bs?ﬁﬂBV§dm€§lcﬁ aIkyI e.g., methyl. Wis
unsubstituted or substituted phenyl (e.g., alkoxy, halogen substituted).

Preferably, Wis
In a particularly preferred embodiment, the deazapurine is

- (2-acetylaminoethyl) amino-6- (4-chlorophenoxy)methyl-2-
phenyl-7H-pyrrole (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-acetylamincethyl) amino-6-(2-pyridyloxy)methyl-2-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-6- (N-methyl-N-phenylamino)methyl-
30 2-phenyl-7H-pyrrolo(2,3d)pyrimidine.

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

35
The invention further pertains to a method for inhibiting the
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p-chl ororhenyl, O D ne xyphenyl Wnmay also be eroaryl, e.g.
2-pyridylyoloe@earticul arly preferred enbodi nent, the deaﬁﬁﬂﬁﬁV#@SS
(2-acetyl am noethyl) am no- 6 - phensdyne thy! - 2 -Phen%-7Y-
pyrrolo[2,3d]pyrimdine. in a particularly preferred enbodi nent, the
deazapurine is 4- (2-acetylam noethyl) am no-6-(4-fl uorophenoxy) net hyl --2-
10 phenyl - 7H—pyrro|o [2, 3d] pyrimdine. in a particularly preferred

enbodi ment, the. deazgnuwid neni adedlsdraceiyt@pisvetily)., an A, adencsins
am no- 6- (4-chl or ophenoxy) net hyl -2- phenyl - 7H pyrrol o (2 3d) pyrimdine.
15 In a partigeteptyrpref ez reel ko dionsac: ~@sa£&é&rWhé"|§ gompound ci

(2-acetyl am ng %&ﬁyphqﬁp ne P
phenyl - 7H pyrF‘g%' %él'ﬁ'gﬂbyr. mf e. 20°1n a p);%/atlcuﬁél%p?ref%r'rgaar =S= e
enbodi nent, ttkedeag@pbPEne is 4- (2-acetyl am noethyl) am no-6-

(2- pyrldylgxy)nethyl 2-phenyl - 7H-pyrrolo[2,3d)pyrimdine. In a

particul arly greferred enbodi ment, the deazapurine is 4- 25 . _

(2- acet yl am n€Behyd}VeRT HeR 62 4EQ pH%nEr?éﬂ?nd%j‘?Tthy’Pe’?hﬁ%enﬂ' -reating a

7H-pyrrol of 2, 3dypy6k At dsBenal n da spadeircUlard y, pdeierkes) eahodinmesnt imbhe by
deazapurine is 4- (2-acetylam noethyl) ) _ ]
amnmi no- 6- (Nnea@yini\;pﬁ:ehygamn@)mwl Jp effective amount ci a compound

2- phenyl - 7H p%f r ghg[ 23T G e 'afh Sap@ibbftbarby Rreferredeseraniy,

enbodi nent, eazapurine i s 4- (2-N -nethyTureaethyl)
anino-6-phenoxyanahyha2 pheayhuﬁ&h pyrrol o[ 2, 3d] pyri m di ne. 35 The
i nvention further pertains to a method for inhibiting the 0 0 - 1 jUN

120" 05 WO 02/ 057267 PCT/ USA / 4-4, 280
In another embodiment, the inventicn relates to a

pharmaceutical composition containing an N-6é substituted 7-
deazapurine of the invention and a pharmaceutically

15 acceptable carrier.

The invention also pertains to a method for treating a N-6
substituted 7-deazapurine responsive state in an animal, by
administering to a mammal a therapeutically effective amount
20 of a deazapurine of the invention, such that treatment of a
N-6 substituted 7-deazapurine responsive state in the animal
occurs. Advantageously, the disease state may be a disorder
mediated by adenosine. Examples of preferred disease states
[ include: central nervous system disorders, cardiovascular
25 disorders, renal disorders, inflammatory disorders, allergic
disorders, gastrointestinal disorders, eye disorders, and
respiratory disorders.

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

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

phosphorous atoms. In preferred embodiments, a straight



34 activity of an adenogane receptor (e.g., an Au nosi ne receptof)} iia 2005
cell by contacting the | wth a conmpund the in tion. Preferably t he
conpoundwe 0Bes726Tt agoni st of the receptor. The |nvent|onP5F@@0%€?§%lns to

a nethod for treating a gastrointestifnal disorder (e.g., diarrhea) in an

animal b,,, admnistering to an animal an effective anmount of a conpound
of the invention (e.g., an antagonist of A20 Preferably, 10 the animal is
a human. | n anot her enbodlnent t he | on lates to a har maceuti cal
conposi tion WD MHPHEDINSS §@B§Pl? 3 basdégz%pug?ﬁ%roFa Re~ i dvehti on

and a phar maca i galck¥onkd w.?ept ap! eq:?@rfber stk dHtveBhh@R , alSp peytakas
to a nethod for treating a N substituted 7-deazapurine resporsive state
in an ani mal ,binncleettrichstrer, rpd ooxrempmedie rabilye2fpeat ifeaote . efimewysee,

amount 20 of 4 APazaPNT LOZ 801 kDPs ! HUGR! fddm Stclh [Dalolyealipll f Aot

substituted ea apurln respons ate I'n the

Advant ageofis|ngng et dictouse sngt eorayppelarabiyrdaye hedf aped’ byaadenssine.
Exanpl es of pngferigd i sgasgstates include: central nervous system

di sorders, cardiovascul ar 25 disorders, renal disorders, inflamuatory

di sorders, allergic disorders, gastrointestinal di sorders, eye disorders,
and respi ratMHz}écd}@Ord:Qf§ cebteallei i dal kyed tﬁf@ﬁ@né@tth@ergﬂéﬁﬁfieé-ior

t ted aliphat d t h Ik
br anched- chaiths SYAA o du e EEPERORPIOTCT AFF T o] Ui Bs i s PRy e
substitut 88l amd d'edd&:;dt:gnmqﬁs,alhurdlsdycthal kgttenbsfiwhich rafkyis gooalbkvl
The term al kyls fair &ﬁﬁ@%g%&ﬁ% heff OUPSp1alhh hFS?‘?n dddielod NG A0S,

oxygen, nltrogen ur OI’OUS atons rep ne or

carbons of tWeTrehyRTRERDEE l&é@k@dﬁ‘-é’océr@on SrREFEPNen; trsog-'éh sxstmtfmugms
ph05ph0r0U55¥éH“; | nprekerred egpodi meRhgp1d, Strahgibgen, hydroxyl,

alkylcarbonyloxy, arylcarbonyloxy, alkoxycarbonyloxy,

13 aryloxycarbonyloxy, carboxylate, alkylcarbonyl,
alkoxycarbonyl, aminocarbonyl, alkylthiocarbonyl, alkoxyl,
phosphate, phosphonato, phosphinato, cyano, amino (including
alkyl amino, dialkylamineo, 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 includes unsaturated
aliphatic groups analogous in length and ©possible
substitution to the alkyls described above, but that contain
at least one double or triple bond respectively.

35 The term "aryl" as used herein, refers to the radical of aryl
groups, including 5- and 6-membered single-ring aromatic
groups that may include from zero to four hetercatoms, for
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al kyl has 30 O fewer c‘)on atons --n its backbo (e-9., Ci1-C30 1’51‘
strai ght yw@g7267: 3- C33 for branched chain), and nore prECE/rUébl/iPZQ(D or
fewer. Likew se, preferred cycloal kyds have from 4-10 . carbon atons in
their 5 ring structure, and nore preferably have 5, 6 or 77 carbons the
ring structure. Mreover, the termal kyl as used throughout the
specification and clains is intended to include both "unsubstituted

al kyls,, 10 eawhp"lw,bstbetnnm Al I«;Ws‘qlet he fwatarer a¢fhigphene ef mdaz:alé(yl

noi eti es havi.na sub%ztdi uenggn ghg ggga hydragen on. one_ gg e Q,paag bons
ac

of the hydro 'one. i'tdént's can rncTu for” exarrp‘le
hal ogen, hydlp}mﬂd,ineal lgytmn@@nym;maanyﬂecamldo@wewc-aslekowt;ar:bmyloxey
15 aryl oxyca ar, K Ioci B,QHXL: sl doxycarhonyl , ovoun
am nocar bony g?%ﬁ?gcaﬁbony ?ﬁéﬁ ve hate, phosph ona%éo grouss
phosphi nat’, sgmoasama@@t Yhel WBHIRPLWE kyERERI NG, ARSI Gheant ibe - ar yTRRS 90,

di aryl ami no, aﬁﬁi g2ldds %’é)b'lngnhaekroaégﬁlsaﬂhn@hé|f‘91|1c_§(|d$@§.xc...-e may also
al kyl carbonyl arfind, 20 aryl carbonyl ami g car baErog and ur ei do)
PYPERFECLERI o

anidino, im®s TSEEFRPE yF° Ay "BV, carbox§Tageyls” or
sul fat es, sulrﬂ‘e&@&t&armﬁdﬁmw 'Bhléfﬂﬁaﬁhdﬁ)c RihgOcahr bel wurmmidided ac

cyano, azi do, heterocycl an ar mat i c_.or eteroaromati c
moi ety. It woPE b&™ uné’é‘%et 05 Fﬁ%%e Skif1%Y i The S é{h StTtSthe  @s
noi eti es Hljbsmstqme:céd)rabdnee hysir boar bsampheai nhedrgehentyldreskyle alkoxy,
substituted Glolel Cycl 9 K¥ b 4018 furth%rlkgggs.té,t g.,
with the substltyuents E@}scrl bed abo?g » PI]{ ??i ", nolety :5&-%1 aﬁ&
substituted W aRY&3TPPBYSHOXY phenyl ﬁéfmxnbaesenzw )71k1rhec4§bmnyl
"al kyl " al soa1Rehkydastamsat, Unakadcabopiiatl,i @ 1KALRS RBRHRERMS, idhd g fe and
possi bl e substlt%tlon to the alkyls described above, but. that_ contain
phosphonato, phosphinato, cyano, amino (including alkyl
15 amino, dialkylamino, arylamino, diarylamino, and
alkylarylamino), acylamino (including alkylcarbonylamino,
arylcarbonylamino, carbamoyl and ureideo), amidino, imino,
sulfhydryl, alkylthio, arylthio, thiocarboxylate, sulfates,
sulfonato, sulfamoyl, sulfonamido, nitro, trifluoromethyl,
20 cyanec, azido, heterocyclyl, alkylaryl, or an aromatic or
heteroaromatic moiety Aryl groups can also be fused or
bridged with alicyclic or heterocyclic rings which are not

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

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

30 groups.

Unless the number of carbons is otherwise specified, "lower
alkyl" as used herein means an alkyl group, as defined above,
but having from 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
structure. Likewise, "lower alkenyl" and "lower alkynyl"
have similar chain lengths. '



at | east one double or tghple bond respectively. 35glhe term "aryl= 1 d5H 2905
used herein, refers to t radi cal of aryl groups, ncl udi ng 5- and

6- menber agosingie? ri ng aromati c  groups that may include AAONYEIRPo four
heteroatonms, for 0 0 - 1 J'j il 2005 %O 02/ 057267 PCT/t1S01/4,5280 36
exanpl e, benzene, pyrrole, furan, thiophene, imdazole, benzoxazole,
behzot hi azol e, triazole, tetrazole, pyridine, pyrazine, pyridazine and
pyrimd-, ne,;aad thecéike. A"mlhoxqmddp@ﬂalso |hE@bﬂeﬂpobyéyeL|c f us®d=
aronmatic groups, 5 such a iR Yiq I g | kemrd NOSe
aryl groups 'HeltA @9(% IQ'héqjlr]lé/‘t hteoqﬁlwlst'r udcl{i%?e may I«&be ér(e?\ ée-rred
to as "aryl M@mocﬂﬁ-mer "iredasdenr pixygesy, TNREFOgear oﬁatlé’s IuTheatoms

aromatic rin n_be substifut t r ERel MG ARRSAd NS ERogech
substit uent %8 A6 PesEPF beoé' rﬁéjl\-/é’g ca% o? %ggrrpee @%a ogen. hydr oxy! .

al koxy, 8l kylgar boxygery, narybgan- géngubiyr aFRBKycar bonyl oxy,

aryl oxycar bonyl oxy, carboxyl ate, al kyl carbonyl, al koxycarbonyl,

am nocar bonyl, al kyl thi ccarbonyl, phosphat e, phosphonato phosphlnato
cyano, ani nOrxﬁé neéﬂﬁlsngpaollwlycl&lamqro "ptilaloyplan rmdiaal A eReT tC the

diaryl am no and. a& ky?lﬁr ylam 0o) .. agyl a Qgc(cfnq.lgq:dl ng .gl.kyl @@\_pcggykan_rgno
ca

aryl car bonyl & arfoyl and urei do imno, sulfhydr-yl

al kyl t hi o, $#igﬁgkeaplgca&ﬁ&m@&}%ﬁnybyjfaﬁy&s aﬁuudxnh&tﬁ*suyiémbyb in
sulfonan1do Itro, trifl uoro

0_cyano e
al kyl aryll0 ofhiEh aF ¥Ae®T ™ ‘ﬁ%{h%?%%r%ﬂ%t‘f%mﬁ%l e%@ rA‘Fg 58 g%ygﬁ%arm
f used or bélggedwudrrfﬁgsyafec"dMSMderxnaﬂﬂ|c Rungs wmaﬂ1iw% ngnned
aromatic so as to forma polycycle tetral

“al kenyl |, apirowgRyRGR-ad)aEent 13t afﬂ?a&%%ﬂe I|$ﬁ%$$ grobﬁgsanaF8§8us
in length andspessi BihgsUbBt i ket polytect Be cahkyes sigmmithetedbeieh buch

that contain_ af |east ‘one dogble ofck iR feD0Nk "8RGl Ye, FRL10gen,
15 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 ureide), amidino, imino, sulfhydryl, alkylthio,
arylthio, thiocarboxylate, sulfates, sulfonato, sulfamoyl,
sulfonamido, nitro, trifluocromethyl, cyano, azido,

25 heterocyclyl, alkyl, alkylaryl, or an aromatic or

heterocaromatic moiety

The term "heterocatom" 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 acid, aspartic acid,
glutamine, asparagine; lysine, arginine, proline, histidine,
phenylalanine, tyrosine, and tryptophan. Amino acid analogs



exanpl e, the invention tenpl ates cyano and prop 30 groups. »Lml &85 2004
t he nunber of carbons i therw se specified, "l owe aIkyII as used

her ei n magp92@sm28f kyl group, as defined above, but haV|nQCﬂﬂﬁ%N@ﬁ@0to ten
carbons, nore preferably. fromone 358t 0 six carbon atons in its backbone
structure, even nore preferably one to three carbon atons in its backbone

structure. Likew se, "lower alkenyll, and "lIower al kynyl" have simlar
chain lengths. 0 0 - 1 2005 WD 02/ 57267 PCT/ USQ /45280 37. a. The terms
" al koxyal kylTnc Lue \ami B A G345 RRESA IBICT TR TRl RyF-TS

croups, as dgsciyhbednab@uie d%&iﬂsfwutheapnnobndetexfgmt a0y eRo0Es .

sul fur atons re IaC|H% ne ar re rbo S o% hg h dr ocar ban backbone 5
e.g., oxygerPm¥Rer 8Géf=o Lﬁﬁfﬁﬂc 86 BFceyq- & am-=
"pol ycyclic g@gacahheﬁefEhetOStfmrtmrahcnﬁ cﬁh&vwamnnenn&rsqcla@mrtegso.

(e.g., cygloal ) cl gal.kenyl s cI Yo rylss - -
het erocyc yl%ﬁe¥e°§5°W%Féﬁ F % m;ﬁé car ongx%%gtgg%hnn 4§ﬁ§ at |ﬁ|ng
rings, e.g.motdheaminysacids Yinked tieggsherRi nsefenablye ﬁapned«ceareugh

non- adj acent, OgﬁlﬁéeaE§BEEQ1BQEHd9@Q"arb@ﬁ%ldgaQHnﬁﬁbér“3ﬁilﬁ§c9fath@
pol ycycl e can be substituted wth such _substituents_as described above; as

for exanpl e,pref oFEed E3PEPILGRP | indi3A%ar Bofy PERPP 18ry | 24 boMt kg

al koxycar borgl dxy1 yainé oxysaihenyl oxy, carboxylate, al kyl carbonyl,
alkoxycargonyl an1nocarbony| al kyl t hi ocar bonyl, al koxyl, phosphate,
phosphoné p~osphi nat o, cyano, am no (|nclud|ng al kyl am no, 20 di

al kyl am no, Bt wiall riee rmbwed/ | @ ahearst midoyra \df aomo)of @y | asmpounds

(i ncl uding mé@@ﬁ§£b9H¥En§gbﬁf%ngﬁ¥ egagfgﬂﬁﬁkr§@'y%rbééﬂgggmgwaggdthus

urei do) , i M no
OCCur as racemates and racem:.c mlxtures, s:.ngle enantiomers,

diastereomeric mixtures and individual diastereomers. All

13 such isomeric forms of these compounds are expressly included
in this invention. Each stereogenic carbon may be of the R
or S configuration. It is to be understood accordingly that
the isomers arising from such asymmetry (e.g., all
enantiomers and diastereomers) are included within the scope

20 of this invention, unless indicated otherwise. Such isomers
can be obtained in substantially pure form by classical
separation technigues and by stereochemically controlled
synthesis.

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




aryl thi o, thiocarboxyla sul fates, sul fonato, sulganmoyl, sulfpo nﬁQF,q
nitro, trifluoronethyl,iibano, azi do, 25 heterocycl@, al kyl, alky dﬁ? ﬁ”@i
an ar omatwo omns726fet er oar omati ¢ noi ety The term "het er oat oRETASOU4RE0 her ei n
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The term "antiinflammatory" is 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 glucocorticoids, aspirin, ibuprofen, NSAIDS, etc.

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

to include those agents which diminish, eradicate, or prevent

growth of <cancer cells without, preferably, adversely

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

When the compounds of the present invention are administered
as pharmaceuticals, to humans and mammals, they can be given
per se or as a pharmaceutical composition containing, for

30 exampie,'o.l to 99.5% (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



I nvention, unless indic ot herwi se. Such i soner can be obtai ne

subst ant iad byopesre form by cl assical separation techni quEETARA/HZ80
stereochem cally controlled synthesi¥. 25 The invention further pertains
to pharmaceutical conpositions for treating a N6 substituted
7-deazapurine responsive state in a mammal, e.g., respiratory disorders
(e.g., asthmpreduroncividds:ichreniciobstrustthe pubsepar yydhserder,. -andk-
allergic rhinitis), repal dlsordersm astroi nt tlnal 30 di sorders, and_eye
di sorders. TREISRE Macet® i LAF *R8RPosHI on OF |ncrumafér%herébéﬁtHiﬂQ%F73-
ef fective amapgt cafr-dell 6r swanspbuted E»-de.abaauwaar descrizked supra, . -and
a pharmaceutically acceptable carrier. is to. be understood _ that al

of the deazaﬁﬁﬁyne cdé§8£ FEd°aBBke afep?ﬁt+%ﬂéﬂ'frﬁe:§§Lﬂheraﬁbut|Q?---e’
treat nment.5 | must tiee beatocepteblendensthed ddrate dhebelenzapufrbaescQle the-n
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antiinfl armvbaalrﬁ\sce%laatln ganeeepagBNtSca Ol er £XHM\Rie O SN LLI Mo~ a6
"antibiotic" _is art gognlzed and is intended to include those substances

produced by ¢RGWERG an%nﬁiﬁuﬁ?ﬁﬁfhcﬁPseanﬂt%ﬁﬁ?%%t|EUHErﬁﬁaFPFés%ﬂﬁﬁfﬁﬁ
which el i10i nahe @odads bst@rchgr ommumbsaat hﬁ@eﬁ&sarﬁfeﬁiﬁaé‘ﬂl'@fft | galy tpxic

to :he pathogen. while, produci 1q del eterious effects upon t he
10 i nfected %8@% %‘uﬁreég"Y@Erbﬁ&%‘ag&gﬂﬁ& eo‘f tciem%d'l Iese ancIqfde L dnRe
are not |imtedctoge;t heppwidecied e ckagsesnah; anmadgl;ycosiedas.in; talce;
vCthalOSpor'Q§c~ﬁQEBEQUpQSQECQLScoéggcﬁﬁuéér and suppository waxes; oils,

such as peanut oil, cottonseed o0il, safflower oil, sesame

enantionmers and di aster¥ers) are included withi nsde scope 20 of. EhiHSN 2005
d ' O

15 cil, olive oil, corn oil and soybean oil; glycols, such as
propylene glycol; polyols, 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, certain embodiments of the present
compounds can contain a basic functional group, such as amino

or alkylamine, and are, thus, capable of forming
pharmaceutically acceptable salts with pharmaceutically
acceptable acids. The - term "pharmaceutically acceptable

30 salts" in this respect, refers to the relatively non-toxic,
inorganic and organic acid addition salts of écmpounds of the
present invention. These salts can be prepared in situ

during the final isolation and purification of the compounds
of the invention, or by separately reacting a purified
35 compound of the invention in its free base form with a
suitable organic or inorganic acid, and isoclating the salt
thus formed. Representative salts include the hydrobromide,
hydrochloride, sulfate, bisulfate, phosphate, nitrate,
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addition salts of compounds of the present invention. These

13 salts can likewise be prepared in situ during the final

isclation and purification of the compounds, or by separately
reacting the purified compound in its free acid form with a
suitable  Dbase, such as the hydroxide, carbonate or
bicarbonate of a pharmaceutically acceptable metal cation,
20 with ammonia, or with a pharmaceutically acceptable organic
primary, secondary or ter:iary amine. Representative alkali
or alkaline earth salts include the lithium, scdium,
potassium, calcium, magnesium, and aluminum salts and the
-, like. Representative organic amines useful for the formation
( 25 of base addition salts include ethylamine, diethylamine,
ethylenediamine, ethanolamine, diethanclamine, piperazine and

the like.

The term "pharmaceutically acceptable esters" refers to the
30 relatively non-toxic, esterified products of the compounds of
the present invention. These esters can be prepared in situ

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

with an alcohol in the presence of a catalyst. Hydroxyl

containing derivatives can be converted into esters via
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and |solat|nq:the salt_ thus ornedigﬁf resentative salts 1 nclude the
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palmtate, stearate, |laurate, benzoate, |actate, phosphate, tosylate,
citrate, m|§8}m_)1caily enter the reactive site of the protease) or the

pharmacokinetics of the therapeutic compound. For example,

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

methyl group or an ethyl group to yield an ester. When the

ester is administered to a subject, the ester is cleaved,
enzymatically 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 specifié
targeting of the therapeutic moieties to particular reactive
30 sites, as described below for carrier moieties.

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

35 and perfuming agents, preservatives and antioxidants can also
be present in the compositions.
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et hanol ani nEC*BECRanGIREHATES FiCper aPNREPERTF i q e U kendTItaet erine .
"pharmaci@uti cal |y acceptable esters” refers to the 30 relatively

non-t oxi c, ster&f'ed grogucgs of the_ conpounds of the present invention.
These ester B&*BPEpaF el P nPEFTL E dHPYRRCL AR tRAARARSBRaFRORLARGDLe

purificati ofioof dred compsahdstopbraby sepwsaeaimaleasidss { hauptthiiad
Comound ) Dehistr oo vt Lo BTl iRttt Sl lebis i T,
an al cohol EArmHéapiesendealnf canvanaepsly Medrpxgsentedt aimiwg: dedibealgeves
can be qgnV?éi‘ﬁdaﬁatﬂa?_sﬁgrﬁrélﬂaé‘réd HN 2P Nernods well known in the art
of pharmacy. The amount of active ingredient which can be
combined with a carrier material to produce a single dosage
form will generally be that amount of the compound which
produces a therapeutic effect. Generally, out of one hundred
20 per cent, this amount will range from about 1 per cent to
about ninety-nine percent of active ingredient, preferably
from about 5 per cent to about 70 per cent, most preferably
from about 10 per cent to about 30 per cent.

f*: 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 present 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
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t herapeutic noieties to particular reactive sites, as .described belPSw
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sodium |aurgbrsewinbe andlargnesi eRrehearal e sidh Wal ls@src k0 Ori B8 ose,
agents, ¢l ease agent £, 508 NG 298Nt Sy, SRR Ny JLAYOUN . bingers,
such as, for example, carboxymethylcellulose, alginates,

gelatin, polyvinyl pyrrolidone, sucrose and/or acacia;

humectants, 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
mecnostearate; absorbents, such as kaolin and bentonite clay;

—m——
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lubricants, such a talc, calcium stearate, magnesium
stearate, solid polyethylene glycols, sodium lauryl sulfate,
and mixtures thereof; and coloring agents. In the case of
capsules, tablets and pills, the pharmaceutical compositions
may also comprise buffering agents. Solid compositions of a
30 similar type may also be employed as fillers in soft and
hgrd-filled gelatin capsules using such excipients as lactose
or milk sugars, as well as high molecular weight polyethylene
glycols and the like.

35 A tablet may be made by compression or molding, qpticnally
with one or more accessory ingredients. Compressed tablets
may be prepared using binder (for example, gelatin or
hydroxypropylmethyl cellulose), lubricant, inert diluent,
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amount of t ich produces a.therapeutic effect. Generally, out
of one hund?%ﬁ gg %%EqéggtFopﬁgglgﬁSQﬁtOQAT?er Nt o W outC% - pBichaft to
about ni net $=iase sper c@REudksactpMel d ngnédiemtpulref emalyl yopt f oA aDQUtLS
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about 30 per cent. 25 Methods of preparin ese I'at™
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accessory ingredients. he formul ations are prepared by

uni formy af oiwntqrnactoé'ftlgfogf?n‘ﬁg’? %Jgem o°f 3BNRsABEL UEi NITeddmpSurRhesteirhe
present investingn dbtrhekagpld, hydroxypropylmethyl cellulose in varying
15 proportions to provide the desired release profile, 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 sterile injectable medium
immediately before use. These compositions may also
optionally contain opacifying agents and may be of a
composition that they release the active ingredient (s) only,
or preferentially, in a certain porticn of the
[ - 25 gastrointestinal tract, cptionally, in a delayed manner.
Examples of embedding compositions which can be used include
polymeric substances and waxes. The active ingredient can
also be in micro-encapsulated form, if appropriate, with one
or more of the above-described excipients.
30
Liquid dosage forms for oral administratioﬁ of the compounds
of the invention include pharmaceutically acceptable
emulsions, microemulsions, solutions, suspensions, syrups and
elixirs. In addition to the active ingredient, the liquid
35 dosage forms may contain inert dilutents commonly used in the
art, such as, for example, water or other solvents,
solubilizing agents and emulsifiers, such as ethyl alcohol,
isopropyl alcohel, ethyl carbonate, ethyl acetate, benzyl
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44 liquid, or as an oil-in-water or water-in-qil liguid ,enmulsjaon, or_as
an elixir or sicopelor kenpast NeTELHFsi ngTERY LPRE t THBSR; ' suTh’ a3 yet &t n
and glyserin, Q,-SUCrQs8 ANdi n agAGd L vdRY 0 caSt Ppskédd Waskesndnd ot hecbtke,
each containi%EYS a predeterm ned anmount._of a conpound of, the present__.
inventi on asg@&facti eiVRgr edFESECTA c&ﬂé)un(feoég%ﬁe St | et er
mav al so be aded FhByEFrEEuRFl daleodhsl, gielyeniylerns ghsooks aX Jar Spladic
dosage forps of the i vent%on for ora%. éorggnkgi§gration (capsul es,

tabl ets, pPl|2SteFagREsSOFBIGRPs, 2BPaRtTEET5Rd 'RESPFKke) , the active

ingredient is mxed with one or nore pharmaceutically acceptable carriers,

such as SOd!#‘?@EéEEat& ¢ digal Gdypphosphat §rar annoAPi s than also

following: fiTTers or extenders, such as starches, |actose, 15 sucrose, .
gl ucose, manninolUdBndVUVARGT| ELER| @5 YhdersS 286BRSas,™Mors ewamd e3hC
car boxynet hyl §@$%é'x|1@§§g & nat esseearliaid n £ pslopdingy | cpyerahdoperistengse
and/ or acacgi a; unectants, such _as glycerol; disintegrating agents, such

as agar-afarand PEPERTRAFbYRafES PStat o or tapi oca starch, 20 alginic
acid, certain silicates, and sodium carbonate; solution retarding agents,

such as paraffin; absorptio C r S ry Lum;
conpounds; we Y?%@nséﬁggtsfgsﬂ%%lggﬁ{ﬁ%ft%%%%b g?%bggﬁgbgﬁ?%hopggggthgLn
gl ycer ol suspending agents as, for example, ethoxylated isostearyl
alcohols, polyoxyethylene sorbitol and sorbitan 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 bresented as a suppository, which may be prepared by mixing

one or more compounds of the invention with one or more

suitable n-nirritating excipients or carriers comprising, for

example, ¢ -"oa butter, polyethylene glycol, a suppository wax

or a salicylate, and which is solid at room temperature, but

1 25 ligquid at body temperature and, therefore, 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 include pessaries, tampons,
30 creams, gels, pastes, foams or spray formulations containing

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

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



monost ear at e; absor bent ga such as kaolin and bentongie clay; 1S~ 1 JUN 2305
| ubricants, such a talciltalciun1stearate, magnesi stearate, solid

pol yet hylwene/@haecol s, sodium | auryl sulfate, and m xtur eRCE/HENEGE80 and
coloring agents. In the case of capsules, tablets and pills, the
pharmaceutical conpositions may also conprise buffering agents. Solid
conpositions of a 30 simlar type may also be enployed as fillers in soft
and hard fllled g%latln capsul es using such excipients as lactose or mlKk
sugars, Hi gh nol ecul ar wei ght pol yethylene glycols and the
like. 35 A tablet may be made by conpression or nolding, optionally wth

oné or Mnor e i%§98§ﬂﬂﬁehpgred¢§§¢§s (IHWEE%§SeaHdtQ§éE§SIn y ceecRiepar ed

usi ng bi nder exa elatin or dr.oxypr op Inethyl ceIIquse
lubricant, iedditi@nl Gentd dDHVS W@H%PZG#‘P ¥3§6{‘/~¢§§80°"4 P& ks
preservatg Veuch fdtegimal &har veyanpbee Fadisymoidls/cobakes orparass: Imsr.lked
sodi um car boxynet hyl cell ul os suriﬁgf active Q5a9i§g§r5|gg agent Rglded
tabl ets may SE&FFade bfarﬁﬂccﬁ’ffg’l n 2 sUTHN e Tchy e B R xt tira” 6f "t hé
powder ed cognewdd g10isileethes t toent onteras | il idi laeid. tahe aablens» and
ot her solid do%gge for f_ tr1 ndgreceutical conpositions of the present

I nventi on, dragees capsules pills and granules, may optionally
be 10 scored or prepared with coatings and shells, such . as enteric

coati ”9510'?‘“%0%Q? %%t spgaywekhnkBeyRain, the phat peegUtbcal coh@oiitlaatisng
art. They also be formulfated so as t0<ﬁ£OVId?P sl ow or cpntroll ed

rel ease of ﬁ L SacERVRD T HEP ed BEGEPEREESi Fuhi AY, AGFOfLanpFsc: Si-=cic
hydr oxypr opwleiet,hy 1 Gl hurh 0$wdrioxdaey,i nga & yii opddticane st oaqnm opicdy anticle

desired releasa proflle ot her. ol trice 0solres [
ni cr ospher e®¥fAfdy may* be™ - éfgflglzégebt%% or<§%§%ﬁ£%§ %?trgg?%ﬁsthfgﬁbh a
bacteri a- retdaiutlmgla‘.lllyc er comtaly i n_gospomar?ng miapellahg. ageaudh i nas

15 chlorofluorohydrocarbons 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 in the proper medium. Absorption
enhancers can also be used to increase the flux of the
compound across the skin. The rate of such flux can be
controlled by either providing a rate controlling membrane or
{ h 25 dispersing the active compound in a polymer matrix or gel.

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

a systemic formulation, or a surgical irrigating 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 agueous in nature. Agqueous
solutions are generally preferred, based on case of



the formof sterile sol acorrpositions whi ch can besdli ssolved 20 iR, 1 jyi 2005
sterile water, or sone er sterile injectable ne m i mredi ately before
use. Thesgooooposi tions may al so optionally contai n opacPEyiusgl/#génht s and
may be of a conposition that they ref8ease the active ingredient(s) only,

or preferentially, in a certain portion of the 25 gastrointestinal tract,
optionally, in a delayed manner. Exanples of enbeddi ng conpositions which

can be usedeé ncl ude ; B! ynESi g Substancgs. . WaXes. ,—pﬁ active | negar edi ent

can al so bé P HTro- ehcapsul at&d orm i approprl at e~ WY h one “Tore
of the abovedtescigtisw exehprempesiBdonkqiyd méesEged oimszfdr: ngabne Tt

admi ni stratiQp o&réég 6?”‘29\!”%1@10&1 e |I.Pv.q,;'g | pae L 0cl wdg, pbar nE%Q}Lt\}_C‘ga,' ly

accept abl e emul Si O m cr oenul si ons, ut 1 ons, suspensr ons, Syrups and
elixirs. |ntRIidEsFRRIEF RS Rt FHE PRBFEEF chRVERHOD iRAN R 35 des A dionis

may cont aj n ifiiripdhd dd@ntigic CoBRBRKY t'gﬁésl Nod hQ:on?d’ds:.:si&bs 2SO as
exanpl e, water or ofher solvents, _solubilizing agents and enul sifiers,

such as et hyiUSRETHHIINS | TP O%I SDRHT V2 EER &+ Hofat 8-DEFhyhPEEetSk e,
benzyl 0 O -sc—l]lc] UNog200s8miOs624857260mPEa1 ti5éhé 45280 THe akeohelalmenzyl
benzoat e, propﬁﬁ e glycol - g ol ... (inparticul ar, cottonseed .
groundnut, cor E‘Sn'Lel%rﬁscoldlfvew‘%as Qgéﬁ sesaenret%?rfs) yac’esrol include

t et r ahydr of oiaficaiscohoher porgeeAyEBRE, glsysdl sasanlduféers;' acpl*(¢5°5‘\est_er$ of

sor bi t anyp ang, WL WA ta}}pg 8afscReHA8R 1 |1Qﬁ sd Lnts, the oral
conmpositions can also include adjuvants suc wet'ting agents,

emul si fying and suspendi ng agents, sweetening, flavoring, coloring,
perfum ng 16 a@@rbpeiet%abUYee&g§9EEemSU§p§n$|QB&auhnpﬁggbbe@ tQddi®im

active conpoun con ain uspendi n ent for exa
ethoxylatgg |§g lum boraQ p ma% %% éﬁé? to prevegP pH drifc

under storage conditicns.
15 .
Ophthalmic products are typically packaged in multidose form.
Preservatives are thus reguired to prevent microbial
contaminaticn during use. Suitable preservatives include:
benzalkonium chloride, thimerosal, chlorobutanol, 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 sailt irrigating
30 solutions as vehicles are most preferred.  BSS® Sterile
Irrigating Sclution and BSS Plus® Sterile Intraocular
Irrigating Solution (Alcon Laboratories, Inc., Fort Worth,
Texas, USA) are examples of physiologically balanced
intraccular 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
periocular injections are known to those skilled in the art



al cohol s, pol yoxyet hyl e sorbitol and sorbitan estggs, 15 mcrocry tﬁhl HanS
cel l ul ose, al um num net droxi de, bentonite, agar“gar and tragac AL
and m xt yr§92hde€Le0f . Fornul ations of the pharnaceutical pcomgsosii2sons of
the invention tor rectal or vaginal @dm nistration nay be 20 presented as
a suppository, which may be prepared by m xing one or nore conpounds of
the invention with one or nore suitable n-nirritating excipients or

carriers conprisin for __exanpl. - ter  a et epe.glycol, a__
supposi tory \Bé&fjs ﬁgéa%&lcir@‘éeg?e%‘ aﬁag\%hlg{é%l %gbs‘%ﬂ%‘ﬁwgr og‘ T ehpeFat urs,
but 25 |i qui dxaimdiady dodmbpelatior Suagdryt hePrinriples ¢S ntdcidrd h&ES rect um
or vagi nal cavité and rel ease the active_conpqund. . Eornulations of the
present invedti oRPRBFER &-e Bui SARAET0rCC vagfial 388dPH St r a¥3 on &l-so A -

i ncl ude pessyaignece gagpong, o630 creans, gels, pastes, foans or spray

fornmul ati ops ‘containing such carriers as are known in the art to be
appropri at®. Dosage fornms for the topical or transdermal administration of
a conpound ofad hirgliicaredt iatovienchsdeofodderspuspnags Lo3prevennents,rgpastes,

creams, |0ti oflyadif! S0 SALULLONS. 198t ChifS c aBd-LaNahaghs. c TDQ.EE11Xe one
conpound may be M xed under sterile conditions with a pharnmaceutically
accept abl e cagllerlamndeveilt Hsany PREFECHIRNYs, IBREFeRBT GSOFGpePFame

whi ch may be fisodk mbdN 20051 Vn02A0DER67 dHY RSO 45280 AT o LAM F&d . nakhe

oi ntnents, pastes, creans apnd _gels may contain, ip ddition 'to an active
conpound B % s“i"?ﬂl%‘?'gi bﬂ??\éigi pE’Bﬁt are ?%‘ugjnl%t%\ i Rl 327G PCHATEIHES

fats, oils, wateflapadeddidrasiarchocilayarachémiap! gLhosender anat idasage
i dor o R ATt o EPIOTRbNAE S - SpRbe bR CEafarR [ Fdgh  Hon
to a conpoundssthemid sréeperinsbon éxjupiiest s mutvaeniardbsénjtalies, and
sillicic 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 conditions, 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.

(o 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 aqueous or
nonagqueous solutions, dispersions, suspensions or emulsions,

30 or sterile powders which may be reconstituted into sterile
injectable solutions or dispersions 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, polyocls (such as glycerol,



acid, al um num hydroxid calciumsilicates and pol I de pomder"_qr I8 2005
m xtures of these subst es. Sprays can additiona contain CUStOﬁgPV U
propel | anwe, 0298td87as 15 chl or of | uor ohydr ocar bons and vol atPFCEUVHHSEBY: i t ut ed
hydr ocar bons, such as butane and propdhe. Transdernal patches have the

added advantage of providing controlled delivery of a conpound of the
present invention to 20 the body. Such dosage fornms can be nmade by

di ssol ving or dispersing the co und_in_ the r di u Absorption_ .
enhancer s caﬁr%ngeB% égéﬁ: 0 i g%%g%yfﬁ%gfgﬁggggf F%Ei g%ﬁpduﬁﬁﬂacrﬁss
the skin. Theufeislefmsuolrds |uhemmt bereaearinlel kédsbysechhes piovedeny. a
rate controlling.nenbra or _1-%2.di SReLSINY 18, | M POMPOUND, | N r o~
pol yrer natr?&go?nﬁgFFaggﬁhPh§F§%g %%Fﬁ%%dtions,égiéﬁgpﬁtﬁgﬁts, powder 8-
sol utions aftluifiécyi kegn abe ahsbntahnedpl dfiad gxap@ileg WY hivhe hesscopé
of Lhis 1gvepblolngPhalbetalhy, Wien Ja1gBeenlhcaby SOl aparaldahis g
ophthal m ¢ fornu aglpn e.g.,. an periocular, retroéuLbar or intraocuyl ar

i nj ection foFRel BeTeFTed PAXHER S5 il &0 F2S6r Ca SaFRREAFCTPri §3ti Y
solution). dhe eebtbal sherkecantati ons of the present invention may 35

I ncl ude one or nore deazapurines and a pharmaceutically acceptable
vehi cl e. various types of vehicles nay be used. The vehicles wll
general | y beThgseouscinfonatioes Agagouslssol abnvasnaradfjevenas| yspref eased,

based on,gcase_of 0 0._- J UNI 726 Lt JSOL/ 4 48 2
formul at i n,P’é%S%EY?“é‘s’%a' patwieéng'g’? \é\f)%?%gét 0 érgsﬁg&&%ggﬁ\ n?as?gt%g:rtssucﬁn“
conposi t i onsdbyperesiing cIgenst i |RIaNesHoON O©f tRe Acsponopit méctoPugabDASMEN
the affectedngyese &HOUNEVEE by Idife dGALANINAMESE Ofat GuPr 52 fWLDLE ORngRY
al so be readllg,g |ncgrporated i nfo ot her tiges of conpositions, such as
suspensi ons, 2RF$ebUE26r 2BRNTHi scHBE @>FIMBEC ot RETADPRs FRLOTYPREABPL -
sem -sol id conpesl tsorisic Tawidptdrad i like. It may also be desirable to
15 include isotonic agents, such as sugars, sodium chloride, and
the 1like into the compositions. In addition, prolonged
absorption o©f the injectable pharmaceutical form may be
brought about by the inclusion of agents which delay

‘absorption such as aluminum monostearate and gelatin.

In some cases, in order to prolong the effect of a drug, it
is desirable to slow the absorption of the drug from
subcutaneous or intramuscular injection. This may be
) 'accomplished by the use of a liquid suspension of crystalline
i 25 or amorphous 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, delayed absorption of a
parenterally-administered drug form is accomplished by

30 dissclving 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 polylanhydrides). Depot injectable



conpositions of the present invention nmay al so incwe various =her ., 5005
I ngredi ents, such as bu rs, preservatives, 10 c ol vents and vi sét@iﬂﬁ
bui | di ng %f‘zﬂ{@zmp‘n appropriate buffer system (e.g., sodipay/phasybst e

sodi um Xcetatedr sodi um bor at e) maygjbe added to prevent pH drift under
storage conditions. 15 ophthal mc products are typically packaged in
mul'tidose form Preservatives are thus required to prevent m crobi al

contam nation during.use. Suitable preservatiyes include.  benzalkoni um
chl ori de, thifﬁé'F‘Héélg,"OBﬁl dobutars ,p‘rﬁstﬁfﬁdt %;pgpgg-g#gnﬁ‘rgopwe paraten;
phenyl et hyl aﬁEebahxeseebert atEcraimodsions sehbin atredcopphygbatetiam is3pr
ot her agents_ .known to those skilled in the art. Such preservatives are
typically enpt85B&-at a Ievel of from0.001 to 1.0% weight/volunme ("*;
w v") 25 When the deazapurines of the present invention are adm nistered

during iny§?98g|a$r§H£9%E§£nBrQﬁ?dQ%§S,p§H§Qn§$ 1 AU, T glhobulbag . 9k -
periocul ar i fjéctton and I ntraocul ar perfusion or Injection, the uSe of
bal anced sal PTRRAYGatRIREIREDI M i ohSPASaVeYii cPEs HRE oY - pref¥r e BSso

Sterile IrrigatsB0gSoLHt bpni ks ERS FABIY &) eSttr bhRihasEaecubar route .
irrigating Solution rﬁAicon baborator‘iaersn.nknc. Fornt é“”#h Texas, US%
are exanpl est6F gHATRADGi CEFYy 354 aRCBa™ PREF&8cdiar S PP T h%t i SBPEEFSNs.

The latter typemof 3y sdlrmytdamidns desordlagdidm U.e3e Patot Noa, 4, 6501028t ,
(Gar abedi g, l; th ti : [ AL sher eby, 4 orat ed
in the pr@eﬁ?géggéf%ﬁét %o%’byéﬁf@%%%esl@etr bSF{BgF‘E&%& p’ex}l%gccﬁ#gr 52
i nj ections aishRrAemAone ttRBECEkKi PYed dhiatheosr Ligtgenty; j angd' FEO5-adD by

Oﬁlc 955_2? P%gyégs&%%%@s A%radndanie idesatiBRd ;i kNpRURRELRWS pUbl i cations
| udi ng,

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,
intramuscﬁlar, intraarterial, intrathecal, intracapsular,
intraorbital, intracardiac, intradermal, intraperitoneal,

20 transtracheal, subcutaneous,. subcuticular, intraarticular,
subcapsular, subarachnoid, intraspinal and intrasternal
injection and infusion.

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

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

30 metabolism and other 1like 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.



exanple, Opthal mc Surgx: Principles of Practice, ., G-6 . ~ 1. iSpagds.
W B. Sanders Co., Phil | phia, Pa., pages 85-87 90). As indicated
above, uswoaR/dwazapurines to prevent or reduce damage tPGEYINEF28Nnd
optic nerve head tissues at the cellfdar level is a particularly inportant
aspect of one enbodi ment of the invention. Ophthal mc conditions which may
10 be treated include, but are not linmted to, retinopathies, macular
degeneration, ocular ischem a, glaucoma, .and.damage _associated with _.
injuries to JAEREEHEESt i%énuég,e ST &s O%i sRARATASFEREE PUsi B F 1T T 1 ess 2
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chroni cal |y, especdal kpovm to ehess hiskichenar stheadli sease. The conpounds
may al so be used prophylactically, especially prior to ocular surgery or
noni nvasi ve ophthal m ¢ procedures, or other tgges of surgery. 2) 5
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i sotoni c witWiheowt oeRiRg TPric | ¥R cHRPFELSH ent or suspendi ng or

t hi ckeni ng agents. 35 Exanples of suitable agueous and nonaqueous carriers
whi ch

o

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 compound employed, the age, sex, weight,
condition, general health and prior medical history of the
patient being treated, and like factors well known in the

(- 25 medical arts.

A physician or veterinarian having ordinary skill in the art
can readily determine and prescribe the effective amount of
the pharmaceutical composition regquired For example, the
30 physician or veterinarian could start doses of the compounds
of the invention employed in the pharmaceutical composition
at levels lower than that required in order to achieve the
desired therapeutic effect and gradually increase the dosage
until the desired effect is achieved.
35
In general, a suitable daily 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
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may be enpl oyed in the rmaceuti cal comnpositions the invenfi dniUN 2005

I ncl ude water, ethanol, | yol s (such as gl ycerol, "N WO 02/ 057267
PCT/ USO1/ w&2R@sB87 propyl ene gl ycol, pol yethyl ene glycol, PAAd¥HeSIPke) ,
and~ suitable m xtures thereof, vegethble oils, such as olive oil, and

I njectabl e organic esters, such as ethyl oleate. Proper fluidity can be
mai nt ai ned, for exanple, by the use of 5 coating materials, such as

l ecithin, by the maintenance of the required particle size in the case of
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pr ol onged abgg%pt BReObrkle bl gciabhe apbatmecent keaksbormusay mee pdr ought

about by the Tntlusion of, agents which dela bsprption such as _al um num
monost ear at e BRE §élat iatd i B RER ?y?%ﬁ%r§5$mt8gﬁkgloh§ r%% %%?%bt
of a drug, itiysbhsmgepetakgepep dhpw the absorption of the drug from

subcut aneous or intranuscular injection. This may be acconplished by the
use of a liquid suspension of crystalline 25 or anorphous material having
poor wat erl0sof fibdketyedTheheaed fect ixss deptilivodose e teugd I depepesnd

upon its rate of di Sspliution Wi ol ddb ! UEBre&BY £ PEPENE1YRON Chy B Al mstee
and crystallin Pornl Alternatlve ., del ayed absorption of ‘a

par ent er al | y- adhi 8P§eEr édmdniE tegiad | SCRATITHY shkd 2BPT OB I Ss ot RT RV LS
suspendi ng t hepdslighblcafnei Bayehbpkeonally, in unit dosage forms.

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

The present invention also pertains to packaged
20 ﬁharmaceutical compositions for treating a N-6 substituted 7
deazapurine responsive state, e.g., undesirable increased
adenosine receptor activity in a mammal. The packaged
pharmaceutical compesitions include a container holding a
therapeutically effective amount cf at least one deazapurine
25 as described supra and instructions for using the deazapurine

for treating the deazapurine responsive state in the mammal.

The deazapurines of the invention can be prepared using
standard methods for organic synthesis. Deazapurines can be

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



i njectable depot forns are nade by form ng mcroencapsule matrices of the
subj ect conpounds i n bi odegradabl e pol yners such as Hia -
pol yl acti de- pol ygl ycol i de. Depending on the ratio of 35 drug to polynerj(
and the nature of the particular' polymer enployed, the rate of drug

rel ease can be controlled. Exanples of other biodegradabl e polyners

i nclude poly(orthoesters) and pol y(anhydrides). Depot injectable 0 0 - |

JUN 2005 U 2L PST2ETcPETL USKY 45280051 Lor mia) s pres al o cheenaried by

entrappin posones or m croemnul sions which are conpati bl e
with t|SS@WPlQ?hTﬁyﬁﬁQQ%#%I$%h%m%$ fae EP@séﬁﬁpﬁﬁﬁéﬁPPoﬁ m%FQﬁ§

orally, pangisiediated 0pf cahby indlenta@inldne Jheyime@ BElomounsesdgieten by
forms suitable for each adm nistration route. For exanple, they are
adni ni stered in tablets or capsule form by injection, inhalation, eye

| otimpn, ointnent, 10 suppository, etc. admnistration by injection,

i nfusi on nh y r qin nd

supp05|tor|e§é C?Afgﬁ9n1n|s |%g |E9%?g g?reg. %ﬁ@ggﬁfgéeéﬁﬁﬁggtnﬁﬁFa|
admi ni st r at$orCt@rRl (Eﬂhinlstered 15 parenterally" as used herein neans
nodes of adm nistration other than qua and topical adm nistration,
usual ly by injection, and includes, out lipgtation, intravenous,
intramuscul ar, intraarterial, intrathgcal, intfacapsular, intraorbital,

i ntr@acardi ac, intradermal, intraperi transtracheal, subcutaneous,

subcuticular, intraarticular, ubarachnoi d, intraspinal and
intrasternal injection and infusjon. "system c
adm ni stration,” "adm nistered 2p syste i peri phera
adm ni stration” and "adm nister eri N as used herein nean the
R3 N H
15 v

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

a structure:
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adm ni stration of a conpound, drug or other material other than directl
into the central nervous system such that it enters the patient" % lidéﬂm
and, thus, is subject to 30 netabolismand other |ike processes, for
exanpl e, subcutaneous adnmi nistration. These conpounds nmay be adm ni stered
to humans and other animals for therapy by any suitable route of
admnistration, 35 including orally, nasally, as by, for exanple, -a
spray, rectally, intravaginally, parenterally, intracisternally and
topically, as by powders, ointnents or ¢kuding buccally and
sublingually. 9 - 1 jUN 2005 WO 02/ 1/ 45280 52 Regardl ess of
the route of adm nistration se ounds _of the present

i nvention, which may be used --n a orm and/or the

phar maceuti cal conpositions of the vention, are fornmulated into
5 pharmaceutically acceptabl e dosage ] conventlonal met hods known
to those of skill in the art. Actual dos ge | evel s of the active
ingredients in the pharnaceutical conp03|t|ons of this invention may be
varied 10 so &Ser€idbtlailld &3 rRfBuMT & tIREeACti ve i ngredient which is
effective to achieve the desired therapeutic response for a partlcular
patient, conp05|t|on d node_ of adnlnlstratlon hout belqg XIC to
the patient. 15"PH&E SelectB dBsage’ Feval Swer© 8ep¥n UpoRC A Var T ety O

f aawor s incIudmmgdh&iuﬂﬂhadtadkﬁlﬁPﬁy¢§ﬂluwnﬂ®rOtonpéuhat@tut@ﬁeagwésent

i nvention enpl %QQ’ge(?lr tn{@c}f‘cﬁz}gr mSf1 UmBY deor“h@fﬁ?i tH08; r Quke0h

adm nistration, the t m ni stration, the rate of excrethon of the
particul ar 20 @bnpbﬁndLbe@ﬁ§yéwplBygatlFHEeﬁur%&K%%'oF“%He t PEXLAEKYL ot her
drugs, conpoundsiarg/ GubmEdieniwds ased, | wheoabh nasionsubshitthedpanikiyaul ar

conpound enplo%%ﬁ“%f&g)%%g)x ?f’wﬁ@%@?ﬁ’x is 0, S, or NRjg, wherein R4

15 and Rg are each independently H or alkyl, wherein Rg and

Rip are each independently alkyl or cycloalkyl, or NRgRig
is 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.
In one embodiment of the compound having structure IV, NRgRyp
is a substituted or unsubstituted ring of between 4 and 7

members which is selected from the group consisting of:

30

¢

35
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condition, general health and prior nmedical history of the patigent being
treated, and like factors well known in the 25 nedical arts. bh&hiéﬂ&n
or veterinarian having ordinary skill in the art can readily deternlne and
prescri be the effective anount of the pharmaceutical conposition required
For exanple, the 30 physician or veterinarian could start doses of the
conpounds of the invention enployed in the pharnmaceutical conposition at
| evel s lower than that required in order to achieve the desired

t herapeutic effect and gradually increase the dosage wuntil the desired
effect is achieved. 35 In general, a suitable daily dose of a conmpound of
the invention will be that anpunt of the conpgund which is the | owest
dose effective to produce a therapeutic uch Alil", ?809 WO

02/ 057267 PCl Al SM 45280 53 an effecti - /1 general |y depend upon
the $actors described above. Generallly, intyavenous and subcut aneous
doses of the conmpounds of this inventjion forla patient., when wused for the
i ndi cated anal gesic effects, wj ra about 0.0001 to about 200 ng
per kilo cram of body wei ght r ~day, e preferably fromabout 0.01 to
about 150 ma per kg per day, and still nore preferably fromabout 0.2 to
about 140 ngy per kg per day. 10 if desired, the effective daily dose of
the active conpound nay be adnministered as two, three, four, five, six or
mor @0 sub- doseswiaeneéhirsheiedOseparately at appropriate intervals

t hroughout the day, optionally, in unit dosage forns. 15 while it is
possi bl e for a conmpound of the present invention to be adm nistered al one,
it is preferable to adm nister the conpound as a pharnmaceuti cal
conposition. The present invention also pertains to packaged

,/\N

n ORe
20
wherein n is 0, 1, 2, or 3; wherein Rg’ is hydrogen, -CH,
—-CH,0H, —-C (=0)NRgR19, NHR:i1 7 wherein Ri1 is —C(=O)CH3, or
-S0,Me, or
‘25
{ .
NR
’//,'N
30

wherein R is H, alkyl, or aryl.
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20 pharnmaceutical conpositions for treating a N6 substituted 7
deazapurine responsive state, e.g., undesirable increased adenosi deJUN 2005
receptor activity in a mammal. The packaged pharmaceutical conpositions

i nclude a container holding a therapeutically effective anount of at |east
one deazapurine '25 as described supra and instructions for using the
deazapurine for treating the deazapurine responsive state in the manmal .
The deazapurines of the invention can be prepared using standard mnethods
for organic synthesis. Deazapurines can be 30 purified by reverse phase
HPLC, -chromatography, recrystallization, etc. and their structures
confirmed by nmass spectral analysis, elenental analysis, IR and/or NWR
SpeCtrOSP%RYan§§p£¥pb&%beme%¥P%Qe%h Uord %%nbn%%QQ%%'%%%%d%ﬁﬂ&%ﬁba%gthe
deazapuri nes o he invention is perforned in solution. The addition and
remdval ohasnéher sisuetprdtecting group is also typical practice and is
known to those skilled in the art. Typical synthetic schenes for the

preparation of deazapurine inﬁgrnediate of ¥he _invention are outlined
o ~Nproyides a conpound having the

H™15 IV wherein R is

below in Scheme 5 This inventi

structure (1V) NHR, R6 1~-6 10 N

trans-4- hydroxy cycl ohexyl, 2-nethyl

acetylam no ethyl, or nethylam no
10

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

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

wherein Rs 1s H, alkyl, substituted alkyl, aryl,
arylalkyl, amino, substituted aryl, wherein said
substituted alkyl is -C (R;7) (Rs) NRgRig, wherein R; and
Rg are each independently H or alkyl, wherein Rg and Rjp
20 are each independently alkyl or cycloalkyl, or Ry, Rip
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, R¢ 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 1is -C(R7) (Rg)

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

wherein

o7



wherein R3 is a substituted or unsubstituted four to six nenberedwr}n .
phenyl, pyrrole, thiophene, furan, thiazole, imdazole, pyrazole, YUN 2008
1,2,4-triazole, pyridine, 2(lIH-pyridone, 4(lH)-pyridone, pyrazine,
pyri m di ne, 25 pyridazine, isothiazole, isoxazole, oxazole, tetrazole,
napht hal ene, tetralin, naphthyridine, benzofuran, benzothiophene, indole,

2, 3-di hydroi ndol e, 1Hindole, indoline, benzopyrazole, 1,3-benzodioxole,

benzoxazole, u £ iy gggﬂg, [

tetrahydr%ﬁufﬁ%l%ﬂe |s%%%?%o ﬁ%ﬁg enzi nld%p%1 88 Cz?%E%%FVne p r|do

(2, 3-b] phraziard pyhedon[lgr@ge@] Py et et p?@r@o [a3 E2¥shykiRS | ner
purido [3uﬂsQLslﬁyﬁheuneanékb@ybazab@n[3 4nd] 7pyenBedisne, pteridine,

2(1 H)-qui nol one, 1 (2H)-isoqui nol one, 1, 4-benzisoxazi ne, 35 benzothi azol e,
qgui noxal i ne, qui nol i ne- N- oxi de, |squ|noI|ne N- oxi de, qui noxal i ne- N- oxi de,
qui pazol i na- ahbokedecmbenzioxazi né, tpbkt bahaniund, @bnhalhaépgen.having a
structure: 54 2005 wherein Y is carbon or nitrogen; wherein P12 and R?”
are independently H, substituted or 10 unsubstituted al kyl, substituted or
unsubsti t inednakyer ehldgeantnethoky, crREPRNdanings @rltrlﬁ@@}wll t hi o;
wherein R5 is H alkyl, substituted alkyl, aryl, arylalkyl, amno,
substituted ar¥l wher ei n sai d substituted alkyl is -C QRP% éRB XR9,
wherei n XI'sY8L 8NO6FCKREFPORREFEINCR7 t16 &RE - R@“ﬁre*éacﬁ dépdhiently H
or 1al kyl, wherein R9 and RlO are each independently al kyl or cycl oal kyl,

or NR9RLO0 S t substitut ofbe ep 4. and
menbers; 58 ﬁhg?gﬁﬁﬁég 8&8 : Q ?953%%%|§§hé§ y? %@%Iga iég eaép a
pharnaceubwdapg?ﬂacceptabIe salt a prodrug derivatlve or a blologically
active nmetabolite, with

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

HOJ”J"

20
.25
(
wherein R; is aryl, substituted aryl, or heterocaryl;
30 wherein R¢ is H, alkyl, substituted alkyl, or cycloalkyl
; wherein Rs 1s H, alkyl, substituted alkyl, aryl,
arylalkyl, amino, substituted aryl, wherein said
substituted alkyl is -C(Ry) (Rg)NRgRig, wherein R; and Rg
are each H or alkyl, wherein Ry and Rjp are each alkyl
35 or cycloalkyl, or Rg Rjy and the nitrogen together form

a ring system of between 4 and 7 members.
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proviso that when R acetylamno ethyl, R3 is not 4- pyridyl. 2 IF In one
enbodi nent of the conpound having structure IV, NRORLIO is a subsfliungﬂéﬂﬁ5
unsubstituted ring of between 4 and 7 nenbers which is selected from

group consisting of: 30 11"'~ 0 N 35 55 JUN 49-005 0) 5 N 10 wherein m
is 0, 1, or2,Nr1%Y 20 wherein nis 0, 1, 2, or 3; wherein R8 is

hydrogen -OH, -CH20H, -C(=ONRgRIlo, NHRII ; wherein R11 is -C(=0 CH3, or
- S02Me, ory 29, %Oem}x\@c?{lﬁéﬁlt RoESthe ablpbungr h%RfYLIn %@:rudtuyél\lv | RAngicher
enbodi nent” "of > the conpound havi ng structure 1V, has the structure: R2

10 wher ei ReYairs eachol /oWhsireddgdn; 1ehBrand ﬁ@ ﬂ§ H, or hal ogen, - O al kyl
group, amng,8(Lyp, re. sulfide group; 15

5 In another embodiment of the compound having structure V, Ry
and Rg are each H; wherein the ring system is morpholino,
thiomorpholino, N-4-substituted piperazino, 2-substituted
piperazine, or Rg’ substituted pyrrolidino, piperadine,
wherein Rg’ is H, OH, CH;0H, -C(=0)MNRgRip, NRi1, wherein Rj; is

10 -C(=0)CH3, -SO;Me.

In another embodiment of the compound, the compound has the

following structure:

15 ",
HN My
20 ! \ CHy
N
H
.25
(. (Compound 706)
In another embodiment of the compound, the compound has the
structure:
30 HO
35
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wherein RS is H, alkyl, substituted al kyl, aryl, lal kyl , aming, ., 005
substituted aryl, where‘said substituted al kyl W-C(W) (R8) NRQRI‘(Q
wherein R @278 are each independently H or al kyl, whepel/nsRsasid R O 20
are each independently al kyl or cycleal kyl, or RO, RIO and the nitrogen
together forma substituted or unsubstituted ring of between 4 and 7 _
menbers. | n anot her enbodi nent of the conpound, Y is carbon. 25 In another
enbodi ment of the conmpound, R2 is hydrogen. In another enbodi ment of the

conpound, R6_is hydrogen. . 30 In _anagther enbodi nent of the conpound, R5 is
hydr ogen. | nlélnét‘%%rh%nﬁm%gme% Q[Ofthetei'teorﬁﬁﬁﬁﬁfn 5 W FRRPeIealAS the
met hyl . 35 | granetthete :enbodi nent of the conmpound, R5 is -C (R7) (R8)
NROR10, wherein R7 and R8 are each independently H or al kyl, wherein 57 _
4,00 R9 and RI O are each iqﬁggende-tly al kyl or cycloal kyl, or R9, R O and
the nitrogen together forma sths¥ituted or unsubsiituted ring of between

4 and V manbers. 5 I n anot her enbodi of the conpound, R2 is hal ogen.

I n anot her enbodi nent of the co is nitrogen. Ir. yet another
enbodi mrent of the compound, R2 i 10 In a further enbodi nent of
t he conpound, R5 and R6 are each hyfrogelNHThis invention al so provides a
conpound having the structure 15 (V): Hoz H* 1116 K At. R6

10

15

(Compound 1318-a)

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

HO
( 25 K y
/
N
[
\ N
30 N H

35 (Compound 1318-b)



RIS N' 25 R3 N wherein is aryl, substituted argh or heteroaryl; 30
wherein R6 is H, alkyl, ﬁsti tuted al kyl, or cycl kyl : wherein B8N 2005
H al kyl ,weuwbssizsut ed al kyl, aryl, arylalkyl, amino, subSCT{UspEH 28yl ,
wherein said substituted alkyl is -GIR7) (R8)NRORLO, wherein R-7 and R8
are each Hor alkyl, wherein RO and RIO are each al kyl 35 or cycl oal kyl, or
RO RIO and the nitrogen together form a ring systemof between 4 and 7
menbers. 58 J; In one enbodi ment of the conpound having structure V, R7 and
R8 are each #x e#s@sﬁéfl EobSidkdo R Ohé Sccﬁ%@x@nﬁ,:Ob.hgléomgoxhﬂdaﬁﬁtshe.rhe
enbodi nent of the conmpound having structure V, R7 and R8 are each H
wherein the $¥¥HFS¥<tem i s norpholino, thionorpholino, N 4-substituted

pi perazi no, 2-substituted piperazine, or R8 substituted pyrrolidino,

pi peradi ne, wherein R8' is H, OH CH2OH, - ROR10,, NR11l, wherein R1l
is 10 -C (=0 CH3, -S02Me. In anothenﬂﬁﬁypd s EF conmpound, the
conpound fas the follow ng structure: 15 H) N20CH NNN
M 25

A
N N
10
F
15
(Compound 13189)
In another embodiment of the compound, the compound has the
structure:.
20
HNIHI e OH
NZ \\
‘ 25 |
AN
N N
30

Cl

(Compound 1320)
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(Conpound 706) I n another enbodi ment of the compound, the conpound has the
structure: 30 CH3 35 CH 59 1 -JUHNI 2005 WD 02/ 057267 PCT/ USO1/45280N 61505
i n anot her enbodi nent of the Conpound, the conpound has the structure: NH

H N1I0H N NH 15 (Conmpound 1318-a) In another enbodi ment of the
conpound, the conmpound has the 20 structure: HO )5 ...",///NHH NH N

30 NH 35 (Conmpound 1318-b) N WD 02/057267 PCT/ US01/4528() 61 in another

eggodi menty Ofy die SOMBAYSdint Re 68MpaENdEigound Sid Uebmpeund hhlilthe c:

structure:
5
HN seutifiQOH
N = l \
N
10 ' \ N a
N ///
15 (Compound 1321)

A compound having the structure:

CH,
HN (o]
20 \\1¢’9
/ NH
{
NM
25 .Re
R
30 \%

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

and Rg are independently H, or alkyl.
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t he conpound has the cture:. 20 HNIl lis- C) oH 25 N N H! JoV@E0os
( Compoung;ol@daf@y26735 - | JUN 2005 In another enbodi ment dfCTH#1E6IHound,
t he conpound has the structure: 5 H&W-0-440111110H N 10 IN 15 (Conpound

1321) A compound having the structure: CH3 20 NH 25 aNH Re RS N R3 H
30 V

N NNH 10 F 15 (Cbgigﬂnd 1319) I n anot her enbodganment of the cgn?ound

in one embodiment of the compound, the compounc has <thne

structure:
CH,
5 |
H~\\T4¢o
NH
10 R CH,
=
N
| \ CHy
=
N N
15

(Compound 1500)

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

25
CH,4
30
=
I —
X, N

35



wherein R3 is a 5-6 nenbgged aromatic ring; wherei 5 and R6 are

| ndependently H, or al k;‘ 62 2005 WD 02/057267 P S01/ 45280 I” ij’UESZUUS
I n one enwodensns’ of the conpound, the conpound has the RGTIEOWIESICH 3 0
NH 10 aNH CH, N CH3 N NH 15 (Conp®und 1500) 20 in one enbodi nent of the
conpound, the conpound has the structure: CH3 2 5 MNH NH CH3 30 N CH3
NNH 35 - 1010 N 2005 WD 02/057267 PCT/ USO /4:5280 64

In another embodiment of the compound, the compcund has =zhe

structure:

wh
4
[o]

10 n? | \

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

Chy

|

HN (]
ﬁ\(
H

20 : :NH

Chy
N/ l \
X, N
25
In a further embodiment of the compound, the compound has the
structure:
CHy
HN o
30
CH,
7z
N
35 ' l \ CH,



i n anot her enbodi ment of the conpound, the conpound has structure: CH 5
ch, 10 N1 CH3 N in another enbodiment of conpound 1500, the corpduddihaags

the 15 structure: CM .- 020 CCK3 N NM 25 in a further

enbodi nent

of the compound, the conpound has the structure: CH3 | 0 H30 'NH o H
CH3 35 CH3 - | J UThis invention also provides a conpound having the

structure: H3C HN NH Re 10 R5

This invention also provides a compound having the structure:

T

HN
5
NE
10 Rs
e
Ra N N
VII
15 wherein R3 is a 5-6 membered aromatic ring; wherein Rs
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:
HyC 0
HN
25
‘ NH
NF \\
30 \ l
N N
35

{Compound 1501)
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R3 VIl 15 wherein R3 is a 5-6 nmenbered aromatic ring;

wherein R5 and R6

are independently H, or alkyl; with the proviso that R3 is not“479xﬁ$d%J.

I n one enbodi nent of the conmpound, the conpound has the 20 structure!

/

HN 25 NN N 30 N 35 (Conmpound 1501) 65 2005 This invention further
provi des a conmpound having he structure 0 5 NHCH3 R6 N 10 1 RS "I

I

NN

R3 HVIII 15 wherein R3 is a substituted 5-6 nenbered aromatic ring;
wher ei n Rﬁﬂﬁﬁg @@v%%%'bﬁdeﬁﬁﬁgﬁQE|ypf&vfﬁeéjKylcohBogﬂ@ epRedhgent, ofnd he
conpound, the conpoun& as the structure:
structure :
0
N
10 Rs
\ "
R N H
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
0
N wamss Gy
25
(
30
(Compound 1520)
35
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20 .0 HW NHCH3 25 NN NH 30 (Compound 1520) 35 66 JON m 1 ' |
This invention also provides a conpound having the structure: “N®4ﬂUN-HM
CaNH 10 RB NN N H X 1Ix 15 wherein R3 is a 5-6 nenbered aromatic ring;
wherein X is oxygen, or sulfur. In one enbodi nent of the conpound, the
compound has the 20 structure: 25 (aNM N'N 30 N O 35 (Compound 1503)
67

This invention also provides a compound having the structure:

HQy,

X

IX
15
wherein R; is a 5-6 membered aromatic ring; wherein X is
oxygen, or sulfur.
In one embodiment of the compound, the compound has the
20 structure:
HOy,
25
. NH
(.
30
35

(Compound 1503)
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JUN 4f Q05 This invention al so provides a conpound having the stg tj,lr,‘e:“ 5
O'* NN\ N10 RB NH X X 15 wherein R3is a 5-6 nenbered aroma ié”‘frift?@;
wherein X is oxygen, or sulfur. In one enbodi nent of the conpound, the
conpound has the 20 structure: HO* 25 N 'kk~" N 30 35 (Conpound 1504)
68 0 0 - 1 J UN 2005 WO 02/057267 PCT/ US01/ 4-55280 69 This invention
futher provides a nethod for treatnment a disease associated with A
adenosi ne hegent ol 4 B SUNEGoy: AP UABAM Ratteld M Qi ect 2
t herapeutically &fTecti ve anbunt of a conmpoun aving-the formula --V, v,
v7_" 5 VI, VIII, I X aoX |psone enbodi ment of the nethod, the subject
is amnmual. | n another % i ment of the nmethod, the manma! is a human.
10 I n anot her enbodi nent of |t he nmefhod, the Al adenosine receptor- is

5

/NM
NZ I \
g
10 R S H N—->
<—-x
X
15
wherein R; is a 5-6 membered aromatic ring; wherein X is
oxygen, or sulfur.
In one embodiment of the compound, the compound has the
20 structure:
HO,
25 “gH
( S -
e
N N N
30 <
-]
35 (Compound 1504)

68



arrhythm as, respiratoryg epithelia, transmtter relgase, sedatign, " 5
vasoconstriction, brady dia, negative cardiac I ‘ropy and dr ms}pto%qp,
branchocepghiiwehéon, neutropil 15 chenotaxis, reflux conBETUSH/AE$Y

ul cerative condition. This inventionedl so provides a conbi nation therapy
for asthma, conprising conpounds IV and V, and a steroid, P2 agonist,

gl ucocoticoid, lucotriene antagonist, or 20 anticolinegic agonist. D seases
associ ated with adenosine Ai, P.2a, A2b and A3 receptors are disclosed in
WD 99/ 06053 and WO 09822465, VK}09705138 WO- 09511681, WO 09733879,

JP- 09291089, ThRET/AI8FSI TS 35 dRehEF SPIPHEIRS NB. "SI 8687 (hecdntife &

content of whjghageeabybbyatogowpenahe feeboiky retepengein a5 sUtfec:
i nvention al so provides a water-sol ubl e prodru of a conpound haV|ng the

structures |SOMREigENg\@CamMIPLELering o  khe 8T Ssaf d WHESAPS i =

prodrug thatef fedfeivdodnmaett idt aVIc‘bﬁtpTanmn hastiinge threud oatriucla Sel.ect Vte:ly
I nhibit A aden05|£§ 39 recee% I n one enbodi nent of the prodrug, said
prodrug i s m¥hboYfztd *fn OF by esterase catal yzed hydrolysis. 35 This
i nvention al so provides a pharmaceutical composition conprising the

prodrug and phar i A C [ ; s L WO 02/ 0p7267
70 PCT/ USO1/ g%z%be n%ﬁg%ﬁlﬁ%leén%éﬁ‘oﬁ%?urt EL‘Sd rg{:}l&dgéb%{éﬁét h(%:laforrlp%thl biti ng

the activitynofhen Arlodieensi ae ¢Qﬁxﬂﬁ%ﬁ0¢n Bheehdmmad his, a G pmagonpri ses
contacting said cell with a conpound haV|ng the structures Vv, V, VI, V11,
V111, X, or X. in one enbodi nent of the ound is an

ant agoni 90 ofn SHIQEDRT £RRREMESTr 8RB Me ' ﬁhﬁe BPSH ProvT RS ¥ or
a nmethod for;rgaddegaded Wi gasddRiittiamt m&leabes,ornmram ME 90 thj ecdrdiac

conprising arrhythmias, respiratory epithelia, transmitter release,
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 stercid, B2
aéonist, glucocoticoid, lucotriene antagonist, or
20 anticolinegic agonist. Diseases associated with adenosine A1,
P2a, A2b and A3 receptors are disclosed in WO 99/06053 and WO-
09822465, WO-09705138, WO-09511681, WO-09733879, JP-05291089,
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: adenocsine

30 receptor.

In orie 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.



structures 1V, V, VI, VI V1111, IX, or X. in one odi ment of the

met hod, swigh@kserder is diarrhea. |n another enbodi nent RET/UHE/4AEONhod,
the subject is a human. in another nB@hod of the nethod, the conpound is
an antagoni st of A adenosine receptors. 20 This invention also provides a
nmethod for treating respiratory disorder in a subject, conprising

adm nistering to the subject an effective amount of a compound having the
structures |V, V, VI, VI|, VII

_ JIX _or X, 25 1n one.eppodipgat.of the.
net hod, sai dTd1i§orldé‘fefi1%l°a%t%'w“:'ne’éhP‘o?lY‘cd%%s?rﬂ%??g\;% gg?n%gg%‘drgé'as‘a'
al lergic rhinjddiS;i0f ofn Hppek r esjEmcationsy diesepder. 30 ia @wdt-her wricn
embodi ment of the method, the_subject js %Hhunan. i n. anot her enpodi ment, of
the nethod, SAMPTTHDURBNFECEANSaftdgoriSht of * A BdSHORNE'T edept oF .-

Thi s inventi Qi fuddiheds provivdesvh, method/ I, tIXeatamd damage to the eye of
a subject which conprises admnistering to said subject an effective
amount of & conpound having the structures IV, V, VI, Vii, VIIl, IX or X
61 N 2005 WA2/dhe 26mRENMSH/ L5523® 7Mmegheone WMo FGRARUTST tife 2R
met hod, said damage ¢ 4ses: sreti I @PldeGeRRiode head damage. In

anot her enbod?ﬁﬁﬁ%”% 9?&%‘&%?#%&% Sg?%mﬁhnage isaﬁbute or 5 chronic. in
anot her enbodi nent of the nmethod, wherein said damage Is the result of

gl aucoma, ed -,sigsk}@maonhyﬂca@ ap@bviGasMEor 14 mechbdt hisr enbedtimgt of
t he net hod, the subj '

ject is hunpan. in another enbodi nen ft hod,
the conpolfd 93s&rP RN AGLHA St l%"'cg"’cfeno§‘inne ?’écep?%r%%cg' ol =ns
administering to the an effective amount of a compound having

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

adm ni stering to the an a‘ective amount of a corrpow having thel JiN zigs

in one embodiment of the method, said disorder is diarrhea.
In another embodiment of the method, the subject is a human.

1n another method of the method, the compound 1is an
antagonist of A: adenosine receptors.

This invention also provides a method for treating

respiratory disorder in a subject, comprising administering

to the subject an effective amount of a compound having the
( structures IV, V, VI, VII, VIII, IX, or X.

In one embodiment of the method, said disorder is asthma,
chronic obstructive pulmonary disease, allergic rhinitis, or

an upper respiratory disorder.
30 1In another embodiment of the method, the subject is a human.

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

antagonist of Al adenosine receptors.

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



15 This invention al so ovi des a pharnaceutical c osition conprising a
therapeutically effecti anount of a conpound ha g the structvrbsumAnga
V, VI, VigoMbdhe7 | X, or X, and a pharmaceutically accepP@blleticest er. 20
i n anot her enbodi nent of the pharmaceutical composition, said

t herapeutically effective anount is effective to treat a respiratory

di sorder or a gastrointestinal disorder. in another enbodi nent of the
pharmaceutical conposition, said 25 gastrointestinal disorder is diarrhea.
i n anot her enbodi ment of the har ceutlcal osition, said respiratory
di sorder is a8t hARE HATRPGRER i |s“ecwm%ﬁﬂ?é$3 Sadpst FaREPGe poFABAaES

di sease. 30 retanalher e@hddlﬁEﬁVeOhehEedahageaceutlcal conposition, said
pharmaceutical conposition is an ophthalmc fornulation. In another

enbodi ment of the pharmaceutical conposition, said 35 pharnaceutical
conposi tion iIs anopkeroembadiment robut barmerhod ntsabdudanagej est aonte cr
fornulatl n. %?PégE anot her enbodi nent of the pharmaceutical conposition, O
0 - WO 02/ 057267 PCT/ US01/ 4,5280 72 said pharmaceutica
conp05|t|on is a systemic formulation. In a further enbodi ment of the

phar maceuti cal, RRHERARA! IhodifRind RIFARC IR, GaPasitionik sca@raggrggcal
irrigating 5 solutign. This |nvent|oBﬁaIso rOV|des a packaged

phar naceut i caf® coﬁﬁo§|Flon*P6FOFFeaF 6%a drSe5se 3as SYOPIEd S (T axma -
adenosi ne receptor in a subject, conprising: (a) a container 10 holding a

ther apeutealLy gLLREL! gL BEONRL: ofs 3y adenosige A sRESLLEC,comPRURd, and

(b) instr usrrng- sai conpoun eatlng S di Sedsei"ia
subj ect. As used herein, "A conpound is A selective." nmeans that a 15

conpound has ;g biﬁé&ﬂgrcm&e&ﬁ adENQHeNenét h6ECERMY Obmpound is an

antagonist of A: adenosine receptors.

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

20 In another embodiment of the pharmaceutical composition, said
therapeutically effective amount is effective to treat a
respiratory disorder or a gastrointestinal disorder.

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

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

30 .
In another embodiment of the pharmaceutical composition, said

pharmaceutical composition is an cphthalmic 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,



at least ten tine higher_then that to adenosine A, A ., or A3~ 1ThU8 2005
I nvention al so provides .rret hod of preparing the ound havi ng

struct ur gyl Wa&ekPrising the steps of JUN/:005 a) reactPAF/USM/RRS0 5
H2N., N A3 and Ar 0 NC R6 10 to provizde R3 NR5 wherein Pis a renovable
protecting group; 15 b) treating the product of step a) under cyclization
conditions to provide OHR6 20 NI R5 R3 NH 25 c) treating the product
of step b) under suitable conditions to provide C1L RB N 30 R5 and R3 N N
H d) treating the chlorinated product of step ¢c) with NH2R to provide 35
NHR R6 N R9;; &l BBabmadPurical composition is a systemic formulaticr

= e W ae
In a further embodiment of the pharmaceutical rpreparation,
said pharmaceutical compositiecn 1is ‘a surgical irrigating

5 solution.

This invention also provides a packaged pharmaceuzical
compesition for treating a disease associated with A1
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,, OTr A;.

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



73 wherein R2 is trans-4-hydroxy cycl ohexyl, 2-methylam no carponylam no
cycl ohexyl, acetylamno ethyl, or methylam no carbonyl armi no ‘et ﬁbhﬁ2§5
wherein R3 is a substituted or unsubstituted four to six nenbered ring;
wherein R5 is H alkyl, substituted al kyl, aryl, arylalkyl, am no,
substituted aryl, wherein said 10 substituted alkyl is -C(R7) (R 3)XR9,
wherein Xis 0, S, or NR1O, wherein R7 and R5 are each independently H or
al kyl , mhereinaRQI%Qgﬂgggf are each independently al kyl or cycloal kyl, or
NROR1O is a substitute unsubstituted ring of between 4 and 7 nenbers;
15 wherein R6 is H alkyl, s stittged al kyl, cycloalkyl; or a
pharmaceutical ly acceptable SaJt, o a prodrug dergdvative, or a

bi ol ogically active netabolitef w{th the proviso tfat when R2 is

acetylam no ethyl, R3 is not @ pyridyl. This i {on al so provides a
met tfod of preparing the #Ha¥pomg hasng stict upg” V, conprising the steps
of 74 - | jUN 2005 a) reacting|CN Re 0 5 HZN R5 and R3 0 NC Re to
provide R3 AN 10 HN R5 wherei® P is a renovabl e protecting group; 15 b)
treating the product of step a) under cyclization conditions to provide OH
Re He 0000

o ¢ Rs
10 10 providc R3 /( M
N W R
!

wherein P is a removable protecting group;

15
b) treating the product of step a) under cyclization
conditions to provide
OH Re
20 , L
N
/k \ "
X
Rs N ﬁ
25 c) treating the product of step b) under suitable
3 conditions to provide
( ct Re
N
Rs  : and

d) treating the chlorinated product of step c) with
NH,R; to provide
35 NHR, Re

N

"t
AN,

73

Rs

40



00 201 RS NR3 H c) treating the product of step b) under sw lP
conditions to provide 25 Cl Re NR5 and *6 R3 ..... ... N 30 d? p%e@blng
the chlorinated product of step c) with 35 "04VII NH Re to provide N | R5
R3 N40 75 tj 05 wherein R3 is aryl, substituted aryl, heteroaryl
wherein R6 is H, alkyl, substituted alkyl, or cycloal kyl; wherein R3 is H,

al kyl, substituted al kyl, aryl, 5 arylalkyl, am no, substituted aryl,

wher ei n_sai d S%H?év]\;néﬂ{eﬁ aié<>'£réu§s gﬁﬁr&%ﬁ) N?%Béﬁexwer@ by anthiRe are
each H or al kyl erein RO O are eac or, cyclo or_.
NRORLIO is a ri r@%@rﬁ%‘fncbet \/\%\é‘ﬁl%h%’ﬁdl \éygammo gllﬁ‘ﬁfgs
represent ed by ettglamiio ddrtbhorayrichndrid ehhylxa syntheS|zed by any of the
Schemes |-VII1. Conpounds represented by fornmula | X, and X can be prepared

by Scheme IX _ . _ _ .
5 wherein R; is a substituted or unsubstituted four to six

membered ring;

wherein Rs is H, alkyl, substituted alkyl, arvyl,
arylalkyl, amino, substituted aryl, wherein said
10 substituted alkyl is -C(R;) (Rg)XRs, wherein X is O, S,
or NR,,, wherein R, and R5 are each independently H or
alkyl, wherein Ry and Ry, are each independently alkyl
or cycloalkyl, or NRoRjip is a substituted or
unsubstituted ring of between 4 and 7 members;
15
wherein Rs 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



15 The invention is further illustrated by the foll ow ng exanpne$umhmmg |n
no way should be construed as being further linmting. The contents of al
ref erences, pending patent applications and published patent appllcatlons
cited 20 throughout this application, including those referenced in the
background section, are hereby incorporated by reference. It should be
understood that the nodels used throughout the 25 exanples are accepted

nodel s and t hat } nonstration of efficacy in these nodels is
predictive of é? Cacy in humans. This invention will be better understood
fromthe 30 Experinental Detgils wmRsch follow However, one skilled in
the art will readily appreciat t the specific thods and results

di scussed are nerely illustrati f the inventiol_as described nore fully
in the clains which foll own, R, 35amdb 2/ 097267 PCT/ USO / 45280

77 EXPERI MENTAL DETAILS The dea?apurlnes of the®invention can be prepared
using standard nethods for orgamri c synthesis. Deazapurines can be

purified by reverse phase HPLC, chronmatography, 5 recrystallization, etc.
and their structures confirned by nass spectmcal an@gysis, elenental
analysis, IR and/or NVR spectroscopy. Typitall ynthe5|s of the
intermediates as well as the wlbvReaza ,Lﬁh tye invention is perforned
in solution. The addition and reanaI rotectlng group is
al st typical practice and is known to those?skifl ed |n the art. Typical
synthetic schenes for the preparation of deazapupi ne

wherein P is a removable protecting group;

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

20
c) treating the product of step b) under suitable conditions to provide
Ci
25 Re
{ N '
/rﬂ\\ \\ ==Rs | and
Rs N N "o,

30

NH,

35 Rs

J\./a "

75

40



I nternmedi ates of the invention are outlined belowin Scheme 15 1. Schene |
NCRe NCRe 020/ COHN NR R3 R3)LI~-N) N pyndimMI,™ MEUHNEQ]5X:
halide 0 25 RG HMXOK HSO R5 PPA N 1100 C R M"'~Ph 30 0 Re C1 g NH
R5 POCI3 NR5 NH ,"NNR3 M1050C R 00 - 1J UN 2005 WD 02/0.57267
PCT/ USO /45280 78 wherein R3, R5 and R6 are as defined above In general, a
prot ected 2-am no-3-cyano-pyrrole can be treated with an acyl halide to

form a carbox 1.do- 35 cyana: py. - whi mb ith acidic
nmet hanol to e ?%%gg?i%b'%$g%ﬁ$%’t%ﬁé?{%#@%ﬁo[%?%ﬁﬁS@%%%?%?ﬁ%¥a'(3.q) -one
(Muller, CE et al. J. Med. Chem 40:4396 (1997) ) . Renoval of the

pyrrol o proteghéngigr RYpid o) oxedyby suleateatewd abkal, cbkoriynabagyl;
Lﬁgggg{ o gdwg_g%‘gﬁgt‘gf@ﬂf 1@yghloridg,,prodysed ;1Q,supstifpbed oL vy,
5 arylalkyl, amino, substituted aryl, wherein said
substituted alkyl is -C(R;) (Rg)NRgRjp, wherein R; and Rg
are each H or alkyl, wherein Rg and R;g are each alkyl or
cycloalkyl, or NRgRijp is a ring system of between 4 and 7
members.
10
Compounds represented by formula VI, VII, and VIII can be
synthesized by any of the Schemes I-VIII. Compounds
/ represented by formula IX, and X can be prepared by Scheme
IX.
15
The invention is further illustrated 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
20 throughout this application, including those referenced in
the background section, are hereby incorporated by

reference.

It should be understood that the models used throughout the
25 examples are accepted models and that the demonstration of
efficacy in these models 1is predictive of efficacy in

C.f humans.

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

76



pyrrol o[ 2, 3d] pyri m di ne Treatment of the chlorop mdine wth_a
af forded 7-deazapuri nes.:or exanpl e, as shown in ‘eme I, a ['n*ﬂ?\? 2003

N- ( 1- dl - pleeowydsetiyl ) - 2- 15 amino- 3 - cyano-pyrrol e was tPEEVEY/ &N an
acyl halide in pyridine and dichl ordiret hane. The resultant N- (1-dl-
phenyl et hyl ) - 2- phenyl car boxyam do- 3-cyano-pyrrole was treated wth a 10:1
m xture of nethanol /sulfuric acid to effect ring closure, resulting in a

dl -7H7-(1 %%E_Fﬁmmglmﬁl o[ 2, 3d] pyri m di ne-4(3H) - one- Renoval of

t he phenyl ethyl group by treatnent of the pyrimdine with polyphosphoric
acid (PPA) fhabkl cieazbyuPODi8 afff orded imvesyr idmt eanedieat prepheed using
4-chl oro-7H.p [ r . Fu at :
4-chl or o- 7H—sb§?§§%§[§,€gg% ¥r?ﬁ1}g&%a1}%gvé v%gr{%usr%%zn%g .|.In-§ 2dTH Table
1 gives conpoundsedf fGYnulaeygrsend (Ph3seIUN HBHC. VV)QHNQEEQQETBPH}

PCTI LI Soéjgégﬂéga1IA§EE;bn34%c% 3: 5&n87th91§4§c}§c4§0e§5 coB3h e O
359. 44 404732 "N"330. 18 33 T35 $55 4T " 3%0. 28

353.41 1 Al RRSB0SPaRSIRY 08%26YS P/ eéef“FEtalzaadla@dS’sl IR and/or NMR

sSpectroscopy.

Typically, synthesis of the intermediates as well as the
10 deazapurines of the invention 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

15 1
Scheme I
NC Re NC
20 - m [ o / \
H2N N Rs R /H\
/‘\ 3 - " T N
M Ph pvridine. CH.Cl HM)\»
X= halide
0
( 25 Re
H
MeOH. H,SO, j\ N Re PPA
X 10° €
i N /L
Me Pnh
30
c Ry
N 7 \ R
35

\
S—— S NH
105°C N




344-19 394 .2.6 53 6

57C 3 71. 2.2 ---7 9 4 C_-ON 359. 39 387.

Q 310\1 .
403 .33 344.48 11, 1H 39 49 337.53 HN 330.37 295@) N N H JUN 2003 JiNd 2005
8

02/ 05726y, Phaldse91/ 4528

1 X, NH 10, 441.33 0 350.2 413rCcr¥s@A32802 N

"t:01 X S 372.48 OM 373.2 307.2 N7A general approach to prepare

6-substituted pyrroles is depicted in the follow ng schenme (Schene I1).
JUN. 000OC4CL~~kRDbO0OO

10

15

20

——

25

wherein R3, Rg and Rg are as defined above.

In general, a protected 2-amino-3-cyano-pyrrole can be
treated with an acyl halide to form a carboxyamido-3-cyano-
pyrrole which can be treated with acidic methanol to elfect
ring closure to a pyrrelo(2,3d)pyrimidine-4 (3H) -one (Muller,

c.&. et al. J. Med. Chem. 40:4396 (1987)). Removal of the

pyrrole protecting group followed by treatment with a
chlorinating reagent, e.g., phosphorous oxychloride, produced

substituted or unsubstituted 4-chloro-7H-
pyrrolo(2,3d)pyrimidines. Treatment of the chloropyrimidine

with amines afforded 7-deazapurines.

For example, as shown in Scheme I, a N-(l1-dl-phenylethyl)-2-
amino-3-cyano-pyrrole was treated with an acyl halide in

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 in a dl-7H-7-(1-
phenylethyl)pyrrolo(2,3d)lpyrimidine-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]lpyrimidine
with various amines listed in Table 1 gives compounds of
formula (I) and (II).



RS 5NCNY O \ 0 OH + NHHONRS 0O R 10 NC R, NH2 NH2 CO4N
CLH HNN 15 RS N r\bN HCl R 20 NRRR HN RWN R3 25 wherein 2004
t hrough R ewe@ s defi ned above. Transesterification andPGI/K§NASE¥N of
et hyl cyanoacetate with an (err)-hal’®ketone affords a ketonet hyl ester.
Protection of the 30 ketone followed by treatnment with an am dine (e.g.
al kyl, aryl or alkylaryl) hydrochloride produced the resultant ketal
protected pyrimdine. Renoval of the %ggegti ng group, followed by
cyclization and treatnent with phospﬁ s~ oxychl oride afforded the

chl ori de i ntermedrage Wi chjcoumMd Dex Tu;ther tr@gated wth anvam ne %o
afford an grrme—6=—82"00 - | RN 4&ELQ05D SOIL/ 4-328(27 83
(o]
. ""/</\/7'"
N’: N s
\ 343.18 T 43C.35
| ~
| o
T 337.21 on 355.44
1{" -
VV'VV
OH
364.15 404.32
Q—H =TS
o ....}. N~ N
330.18 330.45
N ~
347.22 " 339.47
‘/\ |
s T
m .
350.28 353.41
< "“x :“\/\)Lo/\
T




substituted pyrrole. Additionally, alkylation of th yrrole nitro g@ can
be achi eved under art r’gni zed conditions. A gene approach to gr\ B‘hnﬂ%
5-subst i b ggoPyéroles -S 5 depicted in the foll ow ng schemugseimme

Scheme Il O NCNCCN 10 NCCNR Rgt$ NCRNCR OR"~C NH"~NC1
N HOHV20NN R NRNN R N25 -OWHN R N 30 wherein R, through
R6 are defined as above and Ris a renovable protecting group.
Condensation of malononitrile and an _excess_of a ketone _followed by
brom nati on forded.asm xture of 35 starting Mateifal,
nonobr om natf ed products which were treated wth an

al kyl am ne, yl aryl am ne. | THE~reSUt+ant~ani ne product was
acylated wi de and the npndcyl at edl pyrrol ¢ was - | JUN

WO 02/ 05, 724 84 cyclizedlin the presence ¢f acid to afford
the pyrimdine. The pyrrole protecting grpup was renoved wth
o/ 394.16 //[::] 135,38
371.12 379.4C
L]
OH ..ll.::/\"/\
— k/"\
355.39 387.41
~§—NN
S04
o]
403.33 344 .48
N Fl“"
I
l F
N
351.49 337.53

330.37 ' - 295.2
Y
N / H




pol yphosphor
chlorinated
treated

Alkylatlon o}

condi zi ons.
deazapuri nes

?@ﬁ2@ﬁ1ne to produce an

ic acid and

reated with phosphorous oxyghloride to produ
product. Th

hl ori nat ed pyrrole 5 coul@gsubsequent|y be
am no B-substituted pgrrnshess280

the pyrrcle nizrogen san be achieved under art
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A general approach to prepare 6-substituted pyrroles is

depicted in the following scheme (Scheme II).



condi tions,

which utilizes NaOwe during the cyclization with gugnidine.
Cyclization to the pyrrole-pyrimdine (6) was 5 achi eved via dep

of the acetal in aqueous HCL in 78% vyield. Reaction of (6) with
phosphorous oxychloride at reflux gave the corresponding 4-chloro

derivati ve

(7). Coupling with trans-4-am nocycl ohexa, nol in dinethyl

od ¢t 108k

sul foxide at 135" C gave (1) in 57%from(7) . One skilled in the art wll
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wherein R, through Ry are as defined above.

Transesterification and alkylation of ethyl c¢yanoacetate with
an a-haloketone affords a ketomethylester. Protection of the
ketone followed by treatment with an amidine {e.g., alkyl,
aryl or alkylaryl) hydrochloride produced the resultant ketal
protected pyrimidine. Removal of the protecting group,
followed by cyclization and treatment with phosphorous
oxychloride affecrded the chloride intermediate which could be

further treated with an amine to afford an amine 6-

82

an



yield after distillatio Brom nation 0 f 8 with 5 Zronosuccininde in the
presence of benzoyl perbde in chloroformyielde m xture of kuit Lol
mat eri al weaones7260) . and di - brom nated products (5/90/5pCafuser/45280
distillation (70% . The m xture was 83eacted with an a-nethyl al kyl am ne or
a- nethylarylam ne, e.g., a-nethyl benzylamne, to deliver the 10

am nopyrrole (10) After passing through a short silica gel columm, the
partially purified amne (31%yield) was acylated wth an acid chloride,
e.g., benzogubehliautdd pypraeleverAdddnienglly)., adkyldtacyl afegdhelpyrzcie
pyrrol es, whi.ch were epar at.ed f - C ma R L, h ysi s of
the 15 di suﬁét%irtogte@d Cﬁ?/'r lf?%l g"?‘ff{%égekg@a&feggg ég%%lbﬁeg)é)‘/ii éﬁgqc?f‘x%’%' f or
the acyl pyrrole (11) Cyclization in the presence of concentrated sul phuric
acid and DMy yg@hg?gl( 13p$3300 . tehi hepups depruphciact ad t ByRelyirhospRori c
acid to (14?. eactjon of (14). wi.th phos hor%ugﬁonyhL?rlde at reflux gave
the 20 cdyr Sepérdiaty M SRS GG SFEeMes) SCAEMF! isng 'wi th trans-

4-am nocycl ohexanol in dinmethyl sulfoxide at 135*C gave (2) [R6 = CH3] in
30% from (14) (See Scheme V). One skglﬂ%gé QIIthe art will appreciate that
choi ce of reagents allows for great fﬁeX|biI|ty in choosing the desired
substituent R6. 25 30 350 - 1 JUN WD 02/0,57267 PCT/ US01/ 4, -i 280 87
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30 wherein R; through Rg are defined as above and R is a
removable protecting group.

Condensaticn of malononitrile and an excess of a ketone
folloﬁed by bromination of the preoduct afforded a mixture of
35 starting material, monobrominated and dibrominated'products
which were treated with an alkylamine, arylamine or
alkylarylamine. The resultant amine product was acylated
with an acid chleoride and the monacylated pyrrole was
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to R6- SURg) higsbed Pyrroles, e.g., 5-methyl pyrrol opyrim dPEBYSOTHIZE
alternative route to R6-substituted pyrroles, e.qg., 5-

met hyl pyrrol opyri m di nes, involves transesterification and 5 al kylation of
et hyl cyanoacetate to (16) (Schene VI) . The condensation of (16) with
benzam di ne hydrochloride with 2 equivalents of DBU affords the
ppyrimdin Tde&VEChiged i sdri-d e pHiIdD o pAfiogdlitte (dd)resddnbenc
achi eved v?%éﬂaé%rotecticn?{E the acetal in. agueous HC . Reaction of.(14)
10 wi th phpgphoidiBeoxy MR T ue RIS yNE FhEURoMAEsdont g 4-¢hil or o
derivati veg§, ho&oHBti Atadid haid areated -with nuotoyspludbexas ocdxy oh He redhy | |
sul f oxi de 5' ives 2. _This procedure redices Qﬁqﬁgq§§ {-S heti c
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choosi ng tﬂ@1883i$é u%ﬁ%%???%%n?’Rga%ﬁj ADkya " o
nitrogen can be achieved under art recognized conditions.

Schemes IV and V depict methods for preparing the
10 deazapurines 1 and 2 of the invention.
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wherein Rg and Rg are as described above, e.g., CHs.
25 i £ ' -
The key reaction toward é-methylpyrrolopyrimidines (1) [Rg =
CH3] was cyclizaticn of a cyanoacetate with benzamidine to a
pyrimidine. It was believed methyl cyanoacetate would
cyclize more efficiently with benzamidine to a pyrimidine
30 than the corresponding ethyl ester. Therefore,

transesterification and alkylation of ethyl cyanoacetate in
the presence of NaOMe and an excess of an a-haloacetyl
moiety, e.g., chloroacetone, gave the desired methyl ester
(3) in 79% yield (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



25 30 35 - 11i UNZ2005 WO 02/057267 PCT/USO /45280 89 Schene V, %_\ 0
000 NCNC16 NHOH N NNK2O 17 OHCl NN2 NNEk~ NN ~&%$@0M5
14 5 HNRIRZ H A general approach to prepare des-nethyl pyrrole is
depicted N in the follow ng schene (Scheme VII) ):~" NN 10 R3 H 1 JUN
20305 WD 02/057267 PCT/LSA /45280 90
equivalents of DBU to afford the 5 in 54% isolated yield.
This method improves the yield from 20% using the published
conditions, which utilizes NaOMe during the cyclization with
guanidine. Cyclization to the pyrrole-pyrimidine (6) was
5 achieved via deprotection of the acetal in aqueous HCl in 78%
yield. Reaction of (6) with phosphorous oxychloride at reflux
gave the corresponding 4-chloro derivative (7). Coupling with
trans-4-aminocyclohexanol in dimethyl sulfoxide at 135°C gave
(1) in 57% from (7). One skilled in the art will appreciate

10 that choice of reagents allows for great flexibility in

choosing the desired substituent Rs.
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HNR R, Ny o2MsNeid 25 wherein R through R3 are defined aRCHBES280

Al kyl ation of an al kyl cyanoacetate % th a diethyl acetal in the presence
of a base afforded a cyano diethyl acetal which was treated with an

am dine salt to produce a nethyl 30 pyrrolopyrimdine precursor. The
precursor was chlorinated and treated with an amne to formthe des-nethyl
pyrrol opyrimdine target as shown above. For exanple Schenme VII1 depicts

)

A525T ocheme V/111 Bl VN 0 O
Knoevengel condensation of maloncnitrile and an excess

ketone, e.g., acetone in refluxing benzene gave 8 in 50%
yield after distillation. Bromination of 8 with N-

5 bromosuccinimde in the presence of benzoyl peroxide 1in
chloroform yvielded 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 a-

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

10 aminopyrrole (10). After passing through a short silica gel
column, the partially purified amine (31% yield) was acylated
with an acid chloride, e.g., benzoyl chloride to deliver

mono- (11), and diacylated (12) pyrroles, which were
separated by fla:z- chromatography. Acid hydrolysis of the
15 disubstituted pyr:zole (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
wds 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 R,.
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presence of potassium carbonate and8Nal to yield (19). Cyclization to the
35 pyrimdine (20) was achieved in two steps. Initially, the

pyrim di ne-acetal was forned via reaction of (19) with benzam di ne
hydrochl oride with 2 equival ents of DBU The resultant pyrim dine-acetal
was deprotected without 0 O - I J U N 2095 WO 02/057267 PCT/ US01/4.5280 92
purification with aqueous | N HCl angdyase &sul tant aldehyde cyclized to
the pyrrolo-pyrimdine (20), which was isolated by filtration. Reaction of
(20) with phosphorous oxychl oride
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at reflux afforded the cgrresponding 4-Chloro derivadive (21) -~ Coupl 705
of the chloro derivativ th trans-4- am nocycl oh ol in DMSO at 1350C
cave Conpeysledhe from conpound (21). Schenmes 11-VIII d®E3As01/43280t hat it
is possible to 10 functionalize the 8 and 6-position of the

pyrrol opyrimdine ring. Through the use of different starting reagents and
slight nodifications of the above reaction schenes, various functional
groups can be introduced at the B- and 6-positions in fornmula (1) and (M

Table 2 illustrates sone exarrpl es. 15 Table 2 Sel ected Ilst of 5- and

6- substi t ut

Substituted Ar ,

~00 0 - 1 R-mey : DFARSRIRSR 1US01/ 45280 93 A skill ed artlsan

w |l know t boI| 6 c un eLein in a ' Sybject
produces cer %?%%?%yréac |€gpnétg‘§%fg E’S{gﬁ g cag Berve Js dr ugs.

5 The | nvenﬁﬂ&rhylsp}fwd Wdyz”dultﬁlrféﬁ edlayouhasf mfrmm:ee%af@éeﬁomhla% in
no way sgéul aconstru ag g g further {154}9 The contents of all
ref erenc ag'é‘ﬁ Ho* Pat @ht ¢ 8¥plI F¥EPPERST4RE |§L?b| ed PR Hppli cati®ons,
cited through@dndadtiomppti ¢as) owichnderndtiang dias ehydfesiehseddénwich 2
equivalents of DBU affords the pyrimidine (17). Cyclizaticn
to the pyrrole-pyrimidine (14) will be achieved via
deprotectiqn of the acetal in agquecus HCl. Reaction of (14)
10 with phosphorous oxychloride at reflux gave the corresponding

4-chloro derivative (15). Coupling with trans-4-

aminocyclohexanol in dimethyl sulfoxide at 135°C gives 2.
This procedure reduces the number of synthetic reactions to
the target compound (2) from 9 to 4 steps. Moreover, the
15 yield is dramatically improved. Again, one skilled in the
art will appreciate that choice of reagents allows for great
flexibility in choosing the desired substituent Rg.
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10 the background sectign, are hereby incorporated reference. - it jghopiod
be understood that the &iel s used t hroughout the anpl es are accepted
nmodel s aggp bh@tzd7he denonstration of efficacy in these nBdBUSI£280
predictive of efficacy in humans. 18920 0 0 - I i UN 2000 5 WO

02/ 0-57267 PCT/USQL/ 4.5280 94 Exanplification Preparation 1. A _
nodi fi cation of the al kylation nethod of Seela and Lupke was used. To an

i ce-cooled (O(err)C) solution of ethyl cyanoacetate (6.58 g, 58.1 nmmol) in
MeOH (20 nL) was slowy added a solution of NaOwe (25V wv; 58.1 nmol)
After 10 mn, chloroacetone (5 nL; 62.8 nmol) was slowy added. After 4
h, the sol vent was renoved. Th§c il was diluted the EtOAc (100 ni)
and washed with H20 (3.00 m.) - e organic 10 fraction was dried,
filtered, and concentrated to a brow oil (7. 7 9 g; "7 9 The oil (3)
(Schene 1V) was a nmjxture of nethyl/ethyl ester products (9/1), and was
used without furtler purification. 1 H NWR (200 VHz, CDC13) 5 4 .24 (q, J
=7. 2 H, OCH2) ,\3 - 91 (dd,\THo J=7. 2, 7.0 kt?\C}D , 3. 6 2 (s, 15
3H, OCH3) , 3 .42 d, 1H J =15 0, 7. 1 Hz, | x CH2) ; 3.02 (dd, 1H, J
= 15.0, 7.0 Hz, 1 CH2) ; ®. 44 3H, CH32, 1.2 .1 Hz, ester-CH3).
"Seela, F.; LOp U Chem < 19%4, 110, 1462-1469%. paxation 2:
The procedure of Seela and LQpke maslused. Thus, of the ketone
(3) (Schenme 1V; 5.0/g, 32.2 ) with ethyl ene glﬁ , 64.4 mol)
in the presence qf TsOH (100 ng) afforded (4) as a © oi | (Schee IV; 5.2 g,
81.0) after flash 25 chromatography (Si02; 3/7 EtOAc/1l4ex, Rf 0.35). Stil
contains -s%ethyl ester: I HW (200 MHz, CDC 3) 64.2'¢t (q, J = 7.2

wn

A general approach to prepare
des-methyl pyrrole is depicted

in the following scheme
(Scheme VII)

10



Hz, OCH2) , 3 - 9 8 (s, &H, 2 x acetal - CH2) , 3. (s, 3H, OCHSp.JZJ%N
62 (dd, 1H, J = 7.2, 7. Hz, CH , 2. 4 8 (dd, 1H, = 15. 0O,

CH2), 2.2 (GeknetH, J = 15. 0, 7. O Hz, I x CH2) 30 1-35 €§Tﬂ§PV4%$B) 1.26
(t, J 7.1 Hz, ester-CH3) ; M5 (ES) 200. 1 (M+l) -Seela, F. LOpke, U.

Chem Ber. 1977, 110, 1462-1469. 0 1 JUN WO 02/0-57267 PCULS01/4.5280 9 5
preparation 3: A Solution of acetal (4) (Schene IV, 1 g, 5 - 0 muol)

benzam dine (786 ng, 5 02 mol), and DBTJ (1-5 M., 10.04 mmt") in dry DW
(15 m.) was heated to BS' C for 15 h. The mxture 5 was diluted with C24C13
(30 nL) and washed with 0.25 N NaOF (Sthemer MIIand H20 (20 nl) The organic
fraction was dried, filtered and concentrated to a brown oil. Flash
chromat ography (Sio2; 1/9 EtOAC/CH2ClI 2, Rf 0.35) was attenpted, but
material crystallized on the colum. The silicagel was washed with 10
MeOH Fractions ccnta{ning the peoduct (5) (Sche M were concentrated and
used without further burlflcatlon 183 ny, 54.3 1 HNWR (200 WHz,
Cr)d3) &8.24 (m 2H, °A- .-H) , 7.45 _(me. 3Hq H , 5.24 (br s, 2H, NH2)

, 3 - 96 (s, 4H, & cetal -Br ) 3. 6 0 - 3 o2HECH2) , 1. 3
8 (s, 3 H Cl4 3) ; (ES) 15 2B8 91 (M +l) Preparatyon of conpound (20)
(Schenme Vill) : A solufion of acetal (19) (4.43/g .6 mmol )", benzam ne
hydrochloride (j. 2¢/9g, 20.6 mml) , and DBU (%:- 15 nPx 41.2 mol) in dry
DVMF 20 (20 nl) was heated to 85*C for fifteen hours. The nfkxture was

diluted with 100m L of CHCL, and washed with H O (2 x 50dm.) The organic
fract|0n<yas dri ed, Nf"lltered and g¢oncentrdted to a dar | . The

dar k bromm oi | was irred in IN m.) for 2 hou
tenperature. The r tlng 25 sINafry iltered yiel salt of
(20) as a tan s®lid (360 9, 7d.6%) 200 M| 2 (s
1H), — ’ A
Ry N \ HCI Ry N \ HC
H H

15

20 HNR R,

25 wherein R; through R; 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). '



8.05 (m 211, Ar-H) , 745 (m 3H Ar-H , 7.05 (s;’H, py-rrol e- H NEN 2005
(ES) : 212. 1 X+1) . 30 eparation 4: 3 A soluti of acetal (5) 4700 ny,
2. 44 nmohyobposhady HCL (40 nl) was stirred for 2 h at RT. PFRASPEEFY ant
slurry was filtered yielding the HC%salt of 2-phenyl-6-nethyl-7H
pyrrolo[2,3d)pyrimdin-4 (M -one as a tan solid (498.ng, 35 78.0%: 1 H
NVR (200 MHz, DMSO-d6) 5 11.78 (s, 1H), 8.05 (m 2H, Ar-H), 7.45 (m 3H,
Ar-H), 6.17 (s, 1H, pyrrole-H), 2.2S (s, 3H CH3); M5 (ES): 226.1 (M +l).
00-1 jJjUN WO 02/0:557267 P(i;l’/USCl/.élI f)280 96 Preparation 5. A

nodi fication of the Chen et m.cqﬁﬁﬁiza.lon met hod was used. To an

i ce-cooled (OOC) solution of bromde (9), 5 (Schene V;, 20.0 9, 108 mmol;
90V pure) in isopronyl alcohol (60 nm.) was slowy added a soluticn of '
(err)-nmezhyl benzylamne (12.5 nmL, 97.3 mmol).\The bl ack sol ution was
allowed to warm to\RT and sfix_for 15 h. The npxture was diluted with

Et CAC (200 nL) and shed with®.5 N NaOH (50 /L) . The organic 10
fracti op was dri ed, iIPeregLL;thFeﬁcentra to a blacg_L%( (19.2 g;
949 . The residy s parti® pogi fied by fla [ t ography (Si02;

4/ 96 MeOH CH2d 2, 0.35) to a blﬁck solid (6/38 g, |31% as the conmpound
dl -1- (1- phenyl ethyl)/2- am no- 3 - gcyano-4 - hyl pyrgole: M5 (ES): 226.1
(M+!l). 15 - Chen,, X. L.; Mansbach, R S.; Wnter, S. "My Brooks, E
Collins, J.; Corman, M L.; Dunaiskis, A R; Far&i, W S.; @Glilaschun
R J.; Schmdt, A ; Schulz, DD W J. Med. Chem 190, 40, 1749-1754. 20
Prepargtgion 6: To a solution of dl-1- (1-phenylethyl) -2 -amno- 3
-cyano-4, 5- dinethylpyr&ple* (14.9 g, 62.5 nmol) and pyridine (10.0 L) in

ol
NH, N
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2 H
20
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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, ?he
pyrimidine-acetal was formed via reaction of (19) with
benzamidine hydrochloride with 2 equivalents of DBU. The
resultant pyrimidine-acetal  was deprotected  without
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£rom

-dime thyl pyrrole.

di et hyl pyrrol e.

s, 3W 2.05 (s,

(m 6H , 7. 9

H N §
*ne

1.63-1, 85 @OnBH) . Taraag(nmchle Use 5f1|d)1ff8ré3xt(c5takmﬂg4rbiagehlﬂ)s 2
1H) .

(s,
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é?%;%én%éégfications of the above reaction schemes, various

functional groups can be introduced at the 5- and é-positions

6-substituted

in formula (I) and (II). Table 2 illustrates some examples.
Table 2. Selected list of 5- and
pyrrolopyrimidines.
Starting Reagent Re Re
/oj/c\ B
=}
0 H Substituted Ar
¢ ~
N
/‘L/E\‘/ H CH2C(O)OCH3
M/ C (0) OCH3 CHj
i
(-]
5 o C (O) NHCH4 CH;
/J\T/ﬂ\(/
]
c




SH); M5 (ES): 336.3 W1 =~ 1 JUN 2005
dl -1- (1- phenyl et hyl ) - 2- t hi enyl ) car bonyl am no- 3- c’no-4, 5-

di met hyl syoopbe26= H NVMR (200 MHz, CDCl,) 6 1.82 (d, J = 6POT/RRVU/EASBH) |, 1.
96 (a, 3H , 2. 09 (s, 3H) , 5. 49 (q, Ju6 . 8 H, IM , 7 ~ 05-7.55

(m SH ; KS350 - I (M+V, 246. 0. | dl- 1-(1-phenylethyl) -2- (3
-thienyl) carbonyl am no-3 -cyano-4, 5- dinethylpyrrole. 35 "H NM (2 00 IHz,
cbcJ..) 6 1. 83 (d, j - 7. OHz, 3H , 1. 99 (s, 3H , 2.12 (s, 3H ,
5.49 (q, J - 7.0 Hz, 1H) , 6.90 (M IN) . 7.18-7.36 (m SH) , 7.79 (m 1H)
; M5 (ES) : 350. 2(M+I), 246 - |. -IJUN

dI - (1 enyl et h 2-(A4- quor n arbon

% 5l ek A R iOlRd SRR AR TG IS cuséaé) Rgtalgiian Gt SHE Fopmoua
1.96 (s, @sc?@@@d(ﬁer@i’ﬂ iB. 515(xhje&tapi‘oéul:|és cMrtadnlbibldgicalld
9H); M5 (ES)- 362. Zé¥+%2 258. 1. .

dl - 1-(1- phe?ﬁﬂ%‘f%ﬂ? g ff?%o‘%bb%nfﬂr)\ Honyt anfHe3: cyano-
4,5-di net hyl pyrrole. :H NM (200 Mz, ,) 51.83 (d, J =7.4 Hz .314),
1,97 (s 3 2.10 3 fy O5-27- 7
o7 (o0 M sndedlss AL fﬁ%“ze‘e%) Aekdll M) ISHIR
dl -1 - (1 - phemdmglng wig gt -ifnl mupbreﬁyp)zédrb@mwamwe@ a,sraln@mg furcther

4, 5-di met hyi;ﬂé{% g, 1 M&S@&a%‘zofcﬁ@@) )réfé-r@x%ég; e‘ncﬁ% e ble
3H), 1.94 ( y 17 (5. 3H,5.50 (0. »5 PEe 5_(m
6H), 7.53 (3gPhigationy (apd 1H)P eédm Paﬁﬁnt MsaPEé)l §6?nf(|vr+<F}t d

258.0. I @h;fdugme@fyl ehbyl )ap%lustenm@myl cardiandd e thodectferbnde?0in

di net hyl 0 9
(Idfm\] >_/ gyrroq_éa %i% u(rfo t(:.on,Bﬁ)re hEr%B% tx(xgbgﬂfraZeg ﬁg )‘('T\fH%ﬁmce
39 (m J = 14 sRowikd HzH) undéredofd. thhy Lhé. mpdels7 Bed mhSHghols (:ES) :

310. 2 ( M+l e f y o0 of
dl - 1- (1- phe yzilrré%ﬁg?)azz'e a‘i‘ce?aétela ofeftS LTaE VL RLL OBhQf demonstration of
efficacy in these models is predictive of efficacy in humans.
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cyano- 4- net hyl pyrrol e, oacyl ated dl -1- (1- phenyl e 1) - 2- ~ 1 JUN 2005
benzoyl am no- 3- cyano- 4- thyl pyrrale and diacyl at pyrrole

- 1- (1- ghgyhehby! ) - 2- di benzoyl ami no- 3- cyano- 4- net hyl pyr PEITEUSKEF280
obta| ned. Monoacyl ated pyrrole: 1H WR (200 MHz, CDC13) 6-7. 6 9 (d, 2H, J
=7. 8 Hz, Ax - H , 7. 58 - 73.2(m SH A - H , 6.18 (s, 1H,
pyrrole-H), 5.52 (gq, 1H, J 7.2 Hz, CHCH3), 2.05 (s, 3H, pyrrole-CH3),
1.85 (d, 3H J 7.2 Hz, CHCd3); M (ES) - 330.2 (M+l) ; D acylated
pyrrole.-HNI\/R(ZOOM—Iz CDCl3) 67 - 85 (d. 2H, J a 7. 7 Hz, Ar - H)
7. 74 (d, 2H, J =7. 8 Hz,, Ar-H) , 7.52-7.20 (m 9H, Ar-H)704(m 2H
Ar-H) , 6.8%empliflldatdeorole-H , 5.52 (q, 1H, J 7.2 Hz, (:HCH3), 1.77
(d, 98 JUN2 0 05 MD 02/ 057267 PCT/US01/4-5,280 99 1.74 (s, 3H,
pyrrol e- CHPoepagBti®n 1 = 7. 2 Hz, 434 . 1 (M+l) - Preparation 7: 5 To a
sol ution of dl#%é3-£WF %fh%ké 2198?9!L6§rh@£waa<£24$ee1a and “_Dke
cyano- 4, 5- pyr.role (1 t hanol_ . Q}O Q nL
added concemsratueﬁdsulfur'?% a?t‘ﬂdl(‘—]eﬂorﬂ})e . (G 0(‘ e “THET resultecT mxture

was ref Ig.:x q]e'-:tah:re and, s, ed_;e dp\mndp) rnonméenpezat mbLe. wikeslowly
preC|p|tate wasaf |Iteredt

dl -5, 6-di rretdmeldzapﬁ@ﬁy}'-lqﬁ? INE‘O &ﬁos"et‘ﬁ Byrro moi‘) 3 df‘f:ef-l m  di n
- 4 (3 H qianecnldriiBetane (Dswz sn]:m)ola 2~as)2sl(q1~lx] Fddes HZA?H)"

04 (s, BFDS hgotﬁe %glv Hk Has rﬁaoggéq’ %he %ro@nHéulluhs dzld%éé"ﬂé 5 0

(m oH) | 2, 0,81 (5, 1H: WS

(ES): 344. Zoérd . (160Th1é«)f@Irﬂdowafﬂjﬁﬁ)n‘pb%d’éz%r(éO@bt%’ned Fﬁea SRR LT

nanner gfné%hat ggﬁonf21tered and concentrated to a brown oil
pyrl TH7-

he Ieth
pyrrol of 2, 3(dl]p73&|md|7r-‘?*4 (3 he oRe1 I\/Eg M)lé” ob wik)) mIFTEES Q% (d,
= 7.2 m’me?{:lﬂyl/@th}gﬁ (e%r_e?z—H)proaucéQ (SS/B)H) Gri2¥ was used without

further purification. H NMR (200 MHz, CDCljy) ©&_4.24 (q, J

= 7.2 Hz, OCH,), 3.81 (dd, 1, J = 7.2, 7.0 Hz, CH), 3.62 (s,
15 3H, OCHj), 3.42 (dd, 1H, J = 15.0, 7.1 Hz, 1 x CHy); 3.02 (dd,

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

J = 7.1 Hz, ester-CHj3).

‘Séela, F.; Lupke, U. Chem. Ber. 1977, 110, 1462-1469.

20 Preparat;on 2:
The procedure of Seela and Lipke was used. ! Thus, protection
of the ketone (3) (Scheme IV; 5.0 g, 32.2 mmol) with ethylene

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, Rg 0.35). Still contains
-5% ethyl ester: “H NMR (200 MHz, CDClj) 5_4.24 (g, J = 7.2

Hz, OCH,), 3.98 (s, 4H, 2 x acetal-CH,), 3.79 (s, 3H, OCHj3),
3.62 (44, 1H, J = 7.2, 7.0 Hz, CH), 2.48 (dd, 1H, J = 15.0,

7.1 Hz, 1 x CHp), 2.32 (dd, 1H, J = 15.0, 7.0 Hz, 1 x CHz);
30 1.35 (s, 3H, CH3), 1.26 (t, J = 7.1 Hz, ester-CH3); MS (ES) :

200.1 (M'+1).
‘¢eela, F.; Lupke, U. Chem. Ber. 1577, 110, 1462-1463.



7H 7- (1- phenyl et hyl rrolo
VR (200 Me yl) py [2, 3d]

(9 J =7. 2 H, 1H , 7,09 -7. 42
WG bid72@ (2-furyl)-7H 7- (1-phenyl et hyl 25 PCT/US01/4528
py;rogol[_é Bgu)oyr legn-94((l\/) -one. 1HASNWR (20% ?\/Hz CDC1,) 6 11 :9. (;3 (d, J
=7 . , , s, 3H , 2. 37 (s, 3H , 6. 12 i = ’
1H , 6. 48 (dd, J=1. 8 Hz, 3.6 Hz, IH o (9, j = 7. 8 Hz,
’ . ] . ] y 7 . = '

6(5,1H_);|\/B(ES):334.2V\+1) 30H) o f.ostm 7.9
dl -5, 6-di met hyl - 2- (3-furyl)-

H

pyrlmd|n43 N
DY 02 (s, gHétgﬂ ’624qCDC13)61 .99 (d. |:7T2H)3H)7

18 - 7. 3A2 é uPibh ,of7 aée&a@s (4H) (’chher@ 11%13 llH)gl\/B 3 (r.%fn -

- o ' (ES 3342

% 82 Ogip‘;',,,zpwgggeygxk Cyfl /& (Dhmhamsl m‘LhynD 04" mc210 0 5
53%0 00 pyrrologz gd% N

gZEE T JZin h OpBF( d15JmE) 7was h@atg Fﬁo 8¥ g % Qn%e3 yg

7. 3 oS(mwagH%n]lugeH) w@t CH@J. ( wit) and. waJthe(cq w..ln— 07 21» H@ e 7.

dl - 5, 6- di e hphd2H(Q- ghQéﬁ¢|) ﬁmg7ogpgﬁﬁé Lg?ggl §%4r@r1é9 5%11:e*ec

Y5 ”0' 0[2 c%%e%@r‘i't@d4~63kl) prowe. oiH. Nm:\(szmo:wargggqu)y ASERi(d, |

e a8 e by Sl
350.2 (M Hlj}’ iﬁ”g”e di rre'([j%]?/éla 50%%@hﬁzrhé%;&3%azaegswaISH)dasyj@ (B
pyr_rolp@Z b&i.‘)l—pyrlﬂnadilws(:ﬂ‘b“ta&ﬁénl ?ﬁl\/ﬁ) 5) g%%ﬁéq W w?v%o d,
:iH)_ 7.4 Hz ﬁ@!ytrgued0§nasu53a+)wu20w3fgs;ham) pur@flmt(wn 97&3 7™S4 Hg

8 4y (nsuw 154 ?g%%iﬂéz'?’néc%ég) 63892@0(“4 |2_|)2£HM ho Wb, tmslh

1
(m, 3H, Ar-H), 5.24 (br s, 2H, NH,), 3.98 (s, 4H, 2 2( acetal-
CHjy) . 3.60-3.15 (m, 2K, CHp), 1.38 (s, 3H, CH3); MS (ES):
15 288.1 (M'+1).

preparation of compound (20) (Scheme VIII): A solution of
acetal (19) (4.43 g, 20.6 mmol)!, benzamine hydrochloride

(3.22 g, 20.6 mmol), and DBU (6.15 mL, 41.2 mmol) in dry DMF

20 (20 mL) was heated to 85°C for fifteen hours. The mixture was
diluted with 100mL of CHCl,, and washed with H.0 (2 x 50 mL).
The organic fraction was dried, filtered, and concentrated to
a dark brown 0il. The dark brown cil was stirred in 1N HCl
(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, 2K, Ar-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 mg, 2 .44 mmol) in 1 N HCl (40
mL) was stirred for 2 h at RT. The resultant slurry was
filtered yielding the HC1 salt of 2-phenyl-é6- methyl -7H-

pyrrolo[Z.Bd]pyrimidin-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), 2.25
(s, 3H, CH3); MS (ES): 226.1 (M"+1) . '
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5, 6-di net hyl - 2- (4-f 1 uorophenyl )-7H 7- (| - phenyl etQyl) 20 pyrrol o, ..[,Zuj d);
imdin-4 (M -one. | MR (200 nmHz, cl)cl,) 5 01 (d, J = 6.
2. “Q%}mngégl—l) , 2.42 (s, 3H , 6.26 (g, j = 6. 8 I-ECT/l]B{)]/-b"% 12

23- B 30 (me2H 11 .82 (s, 1H) : M5 (ES) : 362

I) 25 dl -5, 6-di met hyl -2-(3-fl uorophenyl)-7H 7-(1-phenyl et hyl)
(2,3d3pyrimdin-4(3H) -one. IHNWR (200 MHz, CDC13) 6 2. 02 (d,
3H , 2. 06 (s, 3H , 2.44 (s, 3H , 6.29 (q, j - 7.4 Hz, IH),
.51(m 7H), 8.00-8.04 (m 2H), 11.72 (s, 1H; M5 (ES): 362.2 (M +l).
, 6-di net hyl - 2- (2-f 1 uorophenyl)-7H 7- (I - phenyl et hyl)

o(2,3d] pyrimdin-4 (3H -one. IH NW (200 MHz, CDC13) 5 2 00 (d,

aratio®55({s, 3H) ) 2. 38 (s, 3H , 6. 24 (q, = 7.2 Hz,
- 7.4 1
13 . mgdzfgdrc?g@ggn of the <Cnl'}en l_gt ag cyc( Swzat35o“ FgﬂbchflE'* wgs

J

J

tftﬁam 4(3 &rggyllg‘ﬁ {i&ﬁ?@hqum%ﬁ%ﬂ?’??{ 3%“(’? °3 ‘69 )8' Hz,

((dSche}nez v, QOH@ g3 Mpeommgi;(§0%3PHFe) AN 3SPPEOPYS 1P Sonel

9 0

ol3n£M i) s1cby Faded 4a (Bb18Hon 80 o-Mecbsleddytatdnd E_-

Pre aratlon 8: A sol

of
1- (1- phe(rbﬂ ét Y /) -DL e R ani %’eSbg?&ﬁosﬁ UG HORBYHS | DT BTR (TSR T,

fr G esd fatesk HASAA  (TheimixurRVa(sl A ithyc enasvisth rEedhat

heny C}gglrrol 0 (
dhﬁmgggthsloz, 4/96 MeO /CH,Cl,, Re 0.35) to a
solid (6.38 g, 31%) as the compound dl-1-(l-phenylethyl) -

amino-3-cyano-4-methylpyrrole: MS (ES): 226.1 (M+1).

‘Chen, Y. L.; Mansbach, R. S.; Winter, S. M.; Brooks, E.;
Collins, J.; Corman, M. L.; Dunaiskis, A. R.; Faraci, W. S.;
Gallaschun, R. J.; Schmidt, A.; Schulz, D. W. J. Med. Chem.

1997, 40, 1749-1754.

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 (9.37 g,
66.7 mmol) at 0°C. After stirring at 0°C for 1 hr, hexane
(10.0 mL) was added to help precipitation of product.
Solvent was removed in vacuo and the solid was recrystallized
from EtOH/H.O0 to give 13.9 g (65%) of dl-1-(l-phenylethyl)-2-
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,
3H), 1.98 (s, 3H), 5.52 (g, J = 7.3 Hz, 1H), 7.14-7.54 (m,
9H), 7.68-7.72 (dd, J = 1.4 Hz, 6.9 Hz , 2H), 10.73 (s, 1H);
MS (ES): 344.4 (M'+1). '

* Liebigs Ann. Chem. 1986, 1485-1505.
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CDC13) 58.18 (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, IH J 20 - 7.2 Hz, CH CH3), 7 QUMSEOGS
(s, 3H pyrrole-CH3), 2.07 (d, 3H, J = 7.2 HZ, CH CH3); I\/IS(ES) 330.2 (M
1. + 1). Preparation 9: A mxture of

-1- (1- phenyl et hyl ) - 2- am no- 3-cyano-4, 5- 25 dinethylpyrrole (9.60 g, 40.0
mml ) and of formc acid (50.0 ni, 98% was refluxed for 5-hr. After
cool ing do d S L AQg of Ilask,
copi ous Vw gotlg‘%mlwé g&%&gﬁ f?l‘fq%?;egg ql' 4 rrk%tée:lr'x?g e I\L7vasT1ed with
wat er unt|I vvashl ngs showed neutral pH to give dI 5,6 30
di nmet hyl I lggt.hy! ) pyrrol oC2, 3d] pyri m di n-4(3H)- one. "9 NMR (200
NHz, cm13;¢%pg‘r§2‘q%§?/s?_ 7.4 hz, 3H) , 2. 00 (s, 3H), 2.38 (s, 3H), 6.21
(q, J = 7. 4¥=2,.- (M-pﬁeisidé’tsﬁl)(mr&w;dylbc&rbqwlamo 3rryanp-k (5, 1H)

iDr Zgag Etsl o@lmghgp‘i’fﬁé%ﬁ ngl‘[’ %Pz 2‘5283?0% 7&6‘%"0 Zzﬁeﬂg %#5‘?)1”/ %3 r %’I O}‘OZ

[ 2, 3d) pyri rBidi,n-A qBHs - W) (12 012, (. FHMDS ) Shasgsudpended l!-'fz. ...-i} .

pol yphosph Ci 0. ) e reg\a a aty® A W= oThe
hot suspeng7|r a, 4(3 ((Z()g‘l’ egﬂohtso 6'310 “mv\gter s?’l ?‘?e V)I gorou{sﬁ) to di: | Sperse
suspensi on, (Nanﬁ) baS| fied to pH 6 with soI id KOH. The resulting solid was
filltered and collected to give 0.49 g (69k) of 56dirrethy| 2- phenyl- 7H

L S D Wl 5
11.82 (s, 1 §44H2m$ﬂ\"(23b)o wliBe &t @Wsng @@rn?eun@ls LIPS mbt al ned
|na5|mlar nan “as t hat Pre aratlon 10"

5- met hyl - 2-3Heny 973—I-f3§/-rr3ﬁ)o{ 22 3 p¥f I n- ﬁ(%?—i) (%ne ms7-4 Bz, 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
3H), 1.89 (s, 3H), 2.05 (s, 3H), 5.48 (g, 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-(1l-phenylethyl)-2-cyclopentylcarbonylamino-3-cyano-4,5-
dimechylpyrrole. "H NMR (200 MHz, CDCl,) & 1.82 (d, J = 7.4 Hz,
3H), 1.88 (8, 3H), 2.05 (s, 3H), 1.63-1.85 {m, 8H), 2.63 {m,
N 1H), S.43 (g, J = 7.4 Hz, 1H), 6.52 (s, 1H), 7.05-7.20 (m,
5H) ; MS {ES): 2336.3 (M+1).

dl-1-(l-phenylethyl)-2-(2-thienyl)carbonylamino-3-cyano-4, 5-
dimethylpyrrole, ‘H NMR (200 MHz, CDCl,) & 1.82 (4, J = 6.8 Hz,

30 3H), 1.96 (s, 3H), 2.09 {s, 3H), 5.49 (g, J= 6.8 Hz, 1H),
7.05-7.55 (m, B8H}; MS (ES): 350.1 (M+1l), 246.0.

dl-1-(1-phenylechyl)-2-(3-thienyl)carbonylamino~-3-cyano-4,5-
dimechylpyrrole.
35 'H NMR (200 MHz, CDCl,) & 1.83 (4, J = 7.0 Hz, 3H), 1.99 (s,

3H), 2.12 (s, 3H), 5.49 (g, J = 7.0 Hz, 1H), 6.90 {(m, 1H),
7.18-7.36 (m, &6H), 7.79 {m, 1H); MS (ES): 350.2 (M'+1l}, 246.1.

97



(ES) : 226. 0 (M+ 1)
5, 6- di met hyl - 2- (3-pyri dyl ) - 7H pyrrol o[ 2, 3d) pyri mi di n- 4(3H) - 20 one™ MSIUNEDNDG
241 1 (M+ 1) 5,6-dinethyl-2- (2-furyl) -7H pyrrol o(2,3d3pyrimdin-4
(M -one. :H NWR (200 Mz, DMBO-d6) 6 2 .13 (s, 3H) , 2. IS (s, 3H , 6

'39 (dd, J =1. 8, 3. 6 H, 1H , 6. 65(dd J:1. 8 Hz, 3. 6 Hz, IH ,
25 7.85 (dd, J - 1.8, 3.6 Hz, 1H,), 11.45 (s, . 11.60 (s, 1H);I\/IS

8 oyt o st anerye sty - amﬁ@ébméhesﬁié&aﬁ@%ﬁw g c',

2.
3H), 6, 66. ,78 I,835 1,11.
|(i|) H)11 46§d§\%t§l§y%(|§ (s, I'H (s HI)meth _ _s
(20
i

, - 2
cycl opent yllH W(ﬁw%ﬁ? i C’Pals) a3 pg?l Ihidl ¥ = f‘SH 396ne NFR
Miz, DVSO-9if), 62108713, 93H{m s85h) (g,2J1% ('5 4 RD, 3tY), 2. 1&67(55 3 2.

0 - (SmJ: @r\?‘i’ooé“s V\ééleoi’g%ﬁa&ﬁg/uéﬁfi 5, Yeo 10" Eg) P 2822 (M0

i methyl -2-(2-thienyl) -7Hpyrrolo [2,3d] pyrimdin-4(3H)- one. 'H NWR
0 ?, U iﬁ” qutq 3:%) (g'l%t}érl()se -35) flugrépﬁax(:?l)gﬂban%farﬂrfnc(ﬁﬁcﬂam-?’ 0,

(s, II-:D §- d\ﬁte(ﬁ@*ﬁyzkcﬁle.l X_ 1) 5

-di me | 4 H NTMR
000 e LY e ) @éf{;rsolo[aé gg@pyﬂ 06 i %ﬁ}jﬁ 1099 (ot NTY
HY 7. BHYmM21¥ (s, 83H) 4 3.0 (qH)J =11.4 487 (gmlHy 05rF.38 dm, (3, |IH

Ms (ES) ) 2 . 67-1, ~£4V' (*m,l)zﬁao s 6(Es)dd fﬁi iﬂydm 1?,- 268 1f 1uorophenyl)
7 H py. Yo 1o (2, 3 3 pyr im din - 4 (3H) -one. "H NMR (200 MHz,

DVBO-d.) 5 2. 17 . (s, 3H) 2.21 (s, 3H , *7.31 (m 2H , 8.12 (m 2H ,
11.47 (s, dH1-MI (gHenyl2ahyd )(-W-#R) £1Gorophenyl) carbonylamino-3-cyano-
4,5-dimethylpyrrole. ‘H NMR (200 MHz, CDCl,) & 1.85 (d, J =
7.2 Hz, 3H), 1.%4 (s, 3H), 2.11 (s, 3H}, 5.50 (q, J = 7.2 hz,
1#), 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.

6-d
(20
5. 2
50
5,6
(
|

15

dl-1-(1-phenylethyl)-2-isopropylcarbonylamino-3-cyano-4, 5-

20 dimethylpyrrole.'H NMR (200 MHz, ¢DCl;) & 1.1% (4, 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), 7.1l1~
7.36 (m, SH); MS (ES): 310.2 (M'+1), 206.1 .

{ 25 In the case of acylation of dl-1-{l-phenylethyl)-2-amino-3-
w cyano-4-mathylpyrrole, monoacylated dl-l-(l-phenylechyl)-2-

benzoylamino-3-cyano-4-dimethylpyrrole and diacylated pyrrole
dl-1- (1-phenylethyl) -2-dibenzoylamino-3-cyano-4-methylpyrrole

were obtained. Monoacylated pyrrole: 4 NMR (200 MHz, CDClj)
5 7.69 (d, 2H, J =« 7.8 Hz, Ar-H), 7.58-7.12 (m, BH, Ar-H),

6.18 (s, 1H, pyrrole-H), 5.52 (g, 1H, J = 7.2 Hz, CH-CHj3),
2.05 (s, 3H, pyrrole-CH3), 1.85 (d, 3H, J = 7.2 Hz, CH-CHj):

MS (ES): 330.2 (M'+1); Diacylated pyrrole: 1H NMR (200 MHz,
CDCly) 5_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 (g, 1H, J = 7.2 Hz, Cg-CH3), 1.77 (d,
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5, 6-dinmethyl-2- (3-flugrophenyl) -7Hr)yrrclo(2, py.-imdin--4 (3H)
-one. 1H NWR (200 MHz, Odf) 5 2. 18 (s, 3H) , 21 (s, 3H): ?bﬂ320
(m 1H) woloagden 1H) , 7. 85-7. 95 (m 2H) , 11.56 (s, PdtH}lsm/{Blsu 8 0
(s, IH ; Mo (ES) : 25 B 1 X+ 1) 2095, 6 - dinet hyl - 2 - (2 - f 1
uoropheny 1) - 7 H- pyrro 10 12, 3 d I pyr im din- 4 (3H -one - '"HNW
(200 MHz, DMSO-d,) 5 2. 18 (s, 3H) , 2 .22 (s, 3H , 7.27-7 .37 (m 2H) ,
7. 53 (mIH 7. 68 (m IH , 11. 54 (s, 1li), 11.78 (s, 1H; M (ES) :
258.1 (M +hy},25 B, 762- Hdi,nEHtO¥k) ; 2.74i (sopBBpypyrroleHCHpyrrMsl @s2,: 3 d
| pyr im din - 4 (3 H - one. 'HNW-(200 Mz, DM5O-d6) 8 1. 17 (d, J= 6
.6 Hz , 6Hp34.2 -(Mi4d{s, 3H) , 2. 15 (s, 3H , 2. 81 (m 1H , 11. 2 0 (s,
1H , 11. 39 (s, 1H MS(ES) : 206. 1 (M + 1) 30

5, 6-di met hyl - 7Hpyrrol of 2, 3d] pyri m d4-n- 4(3FD one- | 1i NVR (200 MHz,
DVBO- dj ) 5Pz=z>23=(=s1°=3|14) , 2. 17 (s, 3H , 7.65 (s, IH; M (ES) : 16 4. 0

M+ 1) 35 Ol t . -} io-3-
516 di It hiP- 5. SReRy oDy ol of 2 P‘%’ﬁ"l“hﬂjuﬁ- PDG5Y BT EETRETE
PCT/ US01/ 4c" 280 4 , 504 i meythylipgirrod e( M1 - 0neg ( 120 82. 2nmohb 1L meahmnol
oxychl ori de n) was_refl nd & zhen 4 centga N
xychl or i mg m%g oS hgliuxed Lo 8.6 and shen jLancents aped |

vacuo to dr 0 thé reS|dUe to |n uce cry alllzatlon
and the restdti 'mgesmlesdl\md Guikichrer v sarme Idottesttfar t15 ghrleaOdQ(QOg:l(e&Sk)

of 4-chl or 6-. di gnyl The! Fr W4 ¥ 2 d v 3di19¥‘—EBm ne
“H NMVR (208 oRED s o4 yé% %?'gg eH)%I: 5 (s, 3 35 Y
(m 3H)10 8gizep s 58 3% (MB’Q)H) of 12d12506c§1m§r-$1y REPpEBY1- 721 é’ 31-1
(M+ 1) . I A ound i N A i m,l r
(Me 1) Thenlakbavh g, LomPoyndsayBye. RRATLIPE kP 8! Th! e "RIEF el
4- Chl Cr O 5t hy! 5 22 phenid - GH=pyr.aokel 2334) Py o4 g ng1) M3 .41 (s, 3H),
6€.25 (g, J = 7.4 Hz, 1H), 7.22-7.50 (m, SH), 8.07-8.12 (dd,
J = 3.4 Hz, 6.8 Hz, 2H), 10.51 (s, 1H); MS (ES): 344.2 (M +1).
15 The following compounds were obtained in a similar manner as

that of Preparation 7:

dl-5,6-dimethyl-2-(3-pyridyl)-7H-7-(1-phenylethyl)
pyfrolo[2,3d]pyrimidin-4(3H)-one. ‘H NMR (200 MHz, CDCl,)

20 5_2.03 (d, J = 7.2 Hz, 3H), 2.08 (s, 3H), 2.42 (s, 3H), 6.24
(q, J = 7.2 Hz, 1H), 7.09-7.42 (m, 5H), 8.48 (m, 2H), 8.70
(m, 3H); MS (ES): 345.1 (M +1l).

dl-5,6-dimethyl-2-(2~furyl)-7H-7-(1-phenylethyl)
25 pyrrolol(2,3d)pyrimidin-4 (3H)-one. ‘H NMR (200 MHz, CDCl,) &

1.98 (d, 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+1l).

30 d1-5,6-dimethyl-2-(3-furyl)-7H-7-(1-phenylethyl)pyrrolo
(2,3d)pyrimidin-4 (34) -cne. ‘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)



(ES) : 244 - 0 X-1) 15 .

4-chl cr o- 6- net hyl - 2- phe -7H pyrrol o[ 2, 3d) pyri m di . M5 (ES) : 244J5H02005
(M +l)  AyehhREss?2- phenyl-7H-pyrrol o 2, 3d] pyri mi di ne. ' H NNMR/{20052biz,

DMSO- d6) 8 .3 5 (2, 2 , 7.63 (br sywolH , 7 .45 (m 3H , 6. 47 20
(br s, IH ; MS(ES) : 230 - 0 X+ 1) .

4-chl oro-5, 6-di net hyl -2-(3-pyridyl)-7Hpyrrolo[2,3dl pyrimdine. M5 (ES)

259 0 (M+ 1) 25
4-chl 5, 6= I @il 2:3d "H NIVR 00
chl or o- fgg%tﬂ&wz rUVrrMc) “(?L,(WH; a2 8 N%g'mﬂ "z, SR (B

Mz, DVSO- d, (sl
1H) 7 3 41(66 (B,=J = '84—|sz,331{76 ,00 Hjs, 37, 829;3dds,J3-r)1 -8;

6 Hz, ; E 3 _ vy ‘s
-t or) 5 61l &re%%‘.“w sg” %09“@ H)yrrégll(’) 2! %) byTi mi & HE: *Eh nUR E200
MHz, DMVBO-d, )7 5302.(81 E8) ,SH) 292, (Isl Ad) ;:3MB, (BS82 3@$.31iM-1)7. 78 (s, 1H
: 818(s , 12. 02 (s, 1H) M5 (ES) 248.1 (M +l) 35

4-chl oro- g 6- di met hyI 2-cycl opentyl - 7H-pyrro| og2 3dl  pyrimdine. 1H NWR
(200 Mz, DVB&-E ) 66 41 BETAYd6 A M 2811 epYIt IN7FD0B - \AD BHYeUETR67 hyl)

PCT/ US01/ 4- - ﬁsgo%gg)z %digglﬁﬁl% (388 -ore. SR (2003 mug2 €8y, Pk

11 . 9-7 (s
?Zggl (I\)/Ir—l(z) 62%(_315‘13&?1%5 2- QZatmermk» 7i+¢3)3/r1(r§,()l ca[Ha,,Sct] 415 (gyr|3m§|)d| lge 3l I-(IﬁZNI\/R
S, .
4. 0 Hz, |E|)N§, =7.7)-32§g 'd,lg/%d' ‘éd £ ﬁ) 981‘19 (g’”J 3 25|'7F£2
il ﬁ|) , ng26(aa9 6H) , 1:%1) 44 N&(E;sa 4| 2 He A 1HIL, e(tgmsgﬁa) J10 gds Hz, H}{H&NR
C or o- t (0] rrmadine.

(260 Wo. 1 FRetrad s H 35 me, Tegh! s bsPp ¢ i% 7. 62 (dd, J = 3. 0,
S.2Hz,1H)7 75(d, J=5.2H, 1H , 8. 20 (d, J =3 . 0 H, 1H :

MS (ES) 2 6 4;.-9 EMastmblenyifz- (3-th
4-chl oro-5, 6- él met hyl l2m 4- quoropheny )lenH-pyrro}foEZ 3d|phe r}i'leé-' n%l)

NVR (200 MHzpyBdBDed2) 35]@}’33!1(151,1:‘:3]44()3!-& -3%e(.S’H NMR (200 MHz, CDCl,) &
15 2.00 (4, J = 7.4 Hz, 3H), 2.05 (s, 3H), 2.43 (s, 3H), 6.24(q,

J = 7.4 Hz, 1H), 7.24-7.33 (m, S5H), 7.33-7.39 (m, 1H), 7.85

(m, 1H), 8.47 (m, 1H), 12.01 (s, 1H); MS (ES): 350.2 (M'+1).

di-s,s-dimethyl-z-(4-fluorophenyl)-7H-7-(l-phenylethyl)
20 pyrrolel2,3d)pyrimidin-4(3H)-cne. ‘K NMR (200 MHz, CDCl,) &
2.01 (4, J = 6.8 Hz, 3H), 2.05 (s, 3H), 2.42 (s, 3H), 6.26

(q, 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-5,6-dimethyl-2-(3-fluorophenyl)-7H-7-(1-phenylethyl)
pyrrolo(2,3d)pyrimidin-4 (34) -one. '‘H NMR (200 MHz, CDCl,) &
2.02 (d, J = 7.4 Hz, 3H), 2.06 (s, 3H), 2.44 (s, 3H), 6.29
(q, J = 7.4 Hz, 1H), 7.13-7.51(m, 7H), B.00-8.04 (m, 2H),
11.72 (s, 1H); MS (ES): 362.2 (M+1l).

30
dl-556-dimethyl-2-(2-f1uorophenyl)-7H-7-(l-phenylethyl)
pyrrolo(2,3d)pyrimidin-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+l).



3H) , 7. 30 (m 2H , B. 34 (m 2H) , 12. 11 (s, 1H M5 (ES) 276 . 1.
(M +l) 20 4-chloro-5, 6-di net hyl -2-(3-fluorophenyl)-*7H pyrrol o[ 2, BdJlN 2005
pyrimdine. |HNWR (200 MHz, DMSO-d6) 6 2 .31 (s, 3H) , 2.33 (s, 3 H)

29 (m 1H) , 7. 52 (m IFD , 7. 96 (m 1FD , 8. 14 (m 1H , 11.57 (s
1H ; M5 (ES) : 276.1 (M +l) 25

4-chl oro-5, 6-di net hyl - 2- (2-fl uorophenyl )-7H pyrrolo[2,3dl pyrimdine. IH

(N%R %001 Ng&-gc,g'%(s.%ngﬁy%-éﬁzi(géc(px%ﬁy%ﬁﬁ%-&%gﬁk%p;@g@ﬁ { ’v?@_ﬁ 2.4

4-chl oro-5;6-46j yh;&;nsapjgpy$né++pyrrol0(2 3d) pyrimdine- 'H NVR (200
|szD|vrso(§6)5 24 (d, J = 6.6 6H) , 2.28 3H , 2.28 (s, 3H) ,
3. 08 (g, “HNMR.E208 MHz) CDQL) ésl(éo 1Ay Inve éES)HZ 23%)4. 1032M(£,1)
35 4-chlorg-3, & @ @ﬁthwmmzomr 0650[2315)0',) Pyriqn gi neagH NVRoo (200 Mez,

DVSO-d,) 52,31 40 ES) : 1S'2. 0
(M P 1)). 6. b3- (SJ lﬂ\r 26@57\7\236‘%/ g"‘s?éé"g déu*sﬁll‘%zs’g‘% *(1d% (EST :

dl - 4-chl creib, 26{d4mt.hyl - 2- phenyl - 7H 7- (1-phenyl ethyl)pyrrolo [2, 3d)
pyrimdine. Preparation 12: 5 To a solution of dl-1, 2-di am nopropane (1.46
g, 2C.0 mmol) and sodi um carbonate (2.73 g, 22.0 mol ) in dioxane (io00.0
m.) and maPEﬂpélﬁgiGnni) mas added di -tex-t-dicarbonaze (4.80 22.0 mmol ) at
room tenpefatu

Femoved | AR HRELhEt T @%&b‘ffvﬁﬁﬁiﬁ P EPEECY AR AR CREYRPRE ft e was
congentr at edméﬂhyﬁﬁ éDedRYEIESﬁg, Thelsemingle Watht tondentedred 1l sil,CAC
Give o i xtbr BLY & *biﬂf 11386 165 CgRTERkE LB o e 9 YRS o
+propane apitladd- ﬂahmmm— ka@ldilﬂﬁedhwntmﬂmllgoxwo cmlbboary:l waslied withpane
whi ch merelngtNag aQ%%'%L), and brine (30 mL). The organic fraction

was dried, filtered, concentrated, and purified by flash

L5 chromatography (Si0O;; 8/2 EtOAc/Hex, R 0.35) to a brown solid
(184 mg, 24%) as dl-5-methyl-2-phenyl-7H-7-{1-
phenylechyl)pyrrolo[2,3d]pyrimidin~4(BHf-one. 1H NMR (200 MHz,

CbCl,) 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, 1lH, pyrrole-H), 6.28 (g, 1H, J

7.2 Hz, CH-CHj), 2.18 (s, 3H, pyrrole-CHj), 2.07 (d, 3H, J
7.2 Hz, CH-CH3); MS (ES): 330.2 (M" + 1).

20

Preparation 9:
- A mixture of dl-1-(l-phenylethyl)-2-amino-3-cyano-4,5-
25 dimethylpyrrele (9.60 g, 40.0 mmol) and of formic acid (50.0
ml., 98%) was refluxed for 5 hr. After cooling down to room
temperature and scratching the sides of £flask, copious
precipitate 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 (g, J = 7.4 Hz, 1H), 7.11-7.35
(m, SH), 7.81 (s, 1H), 11.71 (s, 1H); MS (ES): 268.2 (M'+l).

35
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by nornmal chromat ography thod. The m xture was us for the reaction in
Exanpl e 8. Preparation 20 To solution of Froc- (@) -A a- OHA 1. gily, 2905
3. 212 My opexd2exal yl  chloride (0.428 g, 0.29 ni, 3.373PRFIISPI/EFIE0

di chl oronet hane (20.0 nlL) was addedie few drops of N, N-di net hyl f or mam de
at 0'7C. The mxture was stirred at roomtenperature for 1 hr followed by
addi tion of cycloprcpyl nethylam ne (0.229 g, 0.28 25 ni, 3.212 mml) and
triethylamne (0.65 g, 0.90 nL, 6.424 nmol) . Af ter 10 min, the mxture
was treat ecbygggygt%nhy@i{ ochloride (10.0 nL) and the aqueous m xture was
extracted wth dichloronethane (3 x 30.0 nL) . The organic sol ution was
concentrat edll i B, eadmatd'x)dlymepben?ﬂeﬂéﬁdue pasniylegtiedl B0 wi tdy=rcic
sol ution of 20%p| peri di ne |n N, N- di rrethylforamde i\go O m) for 0.5 hr.
After renmoved. 3R] RYRIE AR ( 3H -PReud - Ot Be PedTRO w??eét’%ﬂ"-mﬁ‘?ﬂ 3nMm

e L0 SR A S

separ at ed @t agqueous 1ayer was ydrOX| de
to pH 8.5 Thiopr écilpt t at §heahatenpyepengion| wast ROV AT Pﬂ'éo acﬂ?eoﬂ%»e-:

sol uti o vag SU LG Libidd c%eh%@geseogugaeﬁg%ﬁd 4B NQéﬁ\A@cO%OéﬁZG?

PCT/USO / 4.5280 107 ‘Wi 0 O; LRyr dine to giv : 1%

cycl opropylsmet"IWIh %%}Té élo§n| ne THR d’ées“]l-f"ﬁl\% g° 15 0”1ﬁg—|z*“*f§€f apc. 22
(m 2H) , (Eolfbétéﬂ]tanlbeOOH496g(ﬂw92H)Q‘ %, dindehyH) 2 -2he) (tE-2H)

, 3. 05 (d, 2H ES) - 143 . 1 (M,I) 5 Preparatlon 14: N tert
-butoxycarm}rMOlOHa lwrml%y%fbh%&y’r@ﬁlamﬂé NMR (200 MHZ: DMSO-d.)

0 ci or Bretbahma 100N A it iton 4 4 A0 1Byt carbonbe (s o1

10. 65 Mol 1in 40 &, m)chlmomm bsne}HwasMaddes) V|m4¢anana«»1After 20
hours, the

The following compounds were obtained in a similar manner as
that of Preparation 10:

15
5-methyl-2-phenyl-7H-pyrrolo(2,3d)pyrimidin-4 (3H) -cne. MS

(ES): 226.0 (M +1).

§,6-dimethyl-2- (3-pyridyl) -7H-pyrrolo(2,3d)pyrimidin-4 (3H) -
20 ocne. MS (ES): 241.1 (M +1).

§,6-dimethyl-2-(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), 6.65 (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) pyrimidiri-ti (3H) -
one. ‘H NMR (200 MHz, DMSO-4,) & 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).



reaction was partitionedghetween CHCl 3 and water. Tg& | ayers

separated and the aqueo | ayer was extracted with 1, (3x). Th& JUN 2005
conbi ned WwoH@ansmet ayers were dried over MgSO4, 15 filtere®CaAFOHI8ent r at ed
to yield 1.20 g of a white solid (5389. 'H NWR (200vHz, CDC1l,) : 5 1.0-1.3
(m 4H , 1.44 (s, 9H) , 1. 8 -2. 1 (m 4H) , 2 .6 2 (brm IH , 3. 40
(brs, IH , 4 .37 (brs, 1HG M (ES) : 215.2 (M+l) 20 4 - (N-acetyl) -N
terc- but oxycarbonyl - r-rans-1, 4 -cycl ohexyl diam ne.

N-t er c- but @(,yepedhﬂélyhyn.-rzams-ﬂhﬂenymbehexpydirarifbrié CE3@yNgmic2 42 mWl) was
di ssolved in di c]hl or onet hane (20 nL Acetl ¢ _anhydri de (25Q ng, 2.60 mmol)
was added ctﬂm)w' de NME t 4001 4HEs ks, Ot Relfedsti 6F ) was d’I9| utSed i ‘th

wat er and 113] 'Ia1e J 1 AYLrns geQengpggm ed. a@d(&hejaqusaws{i auer, V@s: o
extracted w't (3xi The. conbi ﬁ{g % L@/)ers e riedq over

My SO fllte?cbd%frﬁj%oﬁéen Hat ek - Fecty 'st ) (E% “Vi'el ded 190
ng of white crystals (30% . 'H NWVR 30 (200 MHz, CDCl, 9- 1.30 (m

4H), 1. 43 2. 10 3.4 S 70 , 1
1H)4 (S 6 {%ethyi 27 6 EB g}iy?m 7H- E/grﬁg@) [Brédéjpl;b ; 1( 5-2 zi)
2. 59 2110 R 1 26M~d5§) p8Bo-d,) & 2.17 (s, 2.21 (s, BH),

4- (4 trans acet am doc cl ohexyl no di, met 2- h y .

TH (1- pheny]éq.lW) ]Fﬁ/ ,ro—/] 07[52 (gej]gb ﬂ?d?a (m, P%’ lP 2171 QS iH), 11.69

4- (N-acetyl ) N-11er f -tosit ORycarbohyl -tM'ans-1,4 00 '- I J U112 005 W
02/ 05722@ PCT/ USO / 45280 108 cycl ohexyl di 4am' ne (2.90 ng, 0.74 mml) was

di ssol v di chl oronethane (5 nL) and diluted with TFA (6 n1) .After

hours, the Er,eaecﬂlmatwé Qerieerftlruaxrmphe'mel )Cf'miepsoirbdo[DNB@ EBmImy dNa- HCO,
(200 mg, 2.2 mmol) and_4- chloro 5, 6-di

phenyl - 7H /3 ¥j7e Sde PR 29 % é"“‘(@S Woﬁéiﬁm’rﬁr}—’v\é?e 38bnbf el {9 a

flask and hgated,tq & - Gy Aftgr 14- Al0uss) , Ghegreacd | opyyas ool gd, to
r oom t enperatut e ' an d ut &
258.2 (M'+1).
15

5,6-dimethyl-2-(3-fluorophenyl) -7H-pyrrolo {2, 3d]lpyrimidin-
4(3H)-one. ‘H NMR (200 MHz, DMSO-d&) & 2.18 (s, 3H), 2.21 (s,
3H), 7.33 (m, 1H), 7.52 (m, 1H), 7.85-7.95 (m, 2H), 11.56 (s,
lH)., 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-d4,) & 2.18 (s, 3H), 2.22 (s,

(o 3H), 7.27-7.37 (m, 2H), 7.53 (m 1H), 7.68 (m, 1H), 11.54 (s,
1H), 11.78 (s, 1H); MS (ES): 258.1 (M+1).

25
5,6-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), 11.39 (s,
1H); MS (ES): 206.1 (M'+1).

30

5,6-dimethyl-7H-pyrrolo(2,3d)pyrimidin-4 (3H) -cne. ‘H NMR

(200 MHz, DMSO-d,) & 2.13 (s, 3H), 2.17 (s, 3H), 7.65 (s, 1H);
MS (ES): 164.0 (M +1). '

35 Preparation 11:

A solution of 5,6-dimethyl-2-phenyl-7H-pyrrolo[2,3d]



Et OAc and water. The |layers were separated and the ueous | ayer was |
extracted with Et OAc ( . The conbi ned crganic 10€yers wer e dr i @ o38s
MSH, fildesedhand concentrated. Chronatography (silicaPpTaFarsty
plate; 20:1 Cl4C-.-EtOH) vyielded 0aBt ng of a tan solid (it yield) M
(ES): 376.2 K + 1) 15 _
4- (N- nmet hanesul fonyl )-N-tert-but oxycarbonyl -t zans-1, 4- cycl ohexyl di am ne.
trans- 1, 4 -cycl ohexyldiam ne (530 ng, 2.47 mmol) was dissolved in

di chl or onet hane 29l 4 (omd- ghé ut ad 0 t hg pyrkdine o33 nOin 3, ghde@tirus
Met hanesul f onyl chloride (300 ng, 2.60 nmol) was 20 added dropw se - After
16 hours, thecyatakordde was2diutdd wash wefakxgdd €pIC1-6 The |any@rsihgre

separat ed and 06, A0UEQUT A DK% CHEALLE] Vi s (FMkesTHE one

conbined organic'Tayers were ove filtered and concentrated.
recrystal | i zatdijghd BdOHdQe Y¥reisdad 1206 iPnoand5e i fesel yshal scl29;was

-HNWR (2000, ODCL,) o 6.1.10°1.40 (m  4Hg, 1458 .(s, 9H). 2.00-2 20, (m

4H), 2.985 (&£ r,e%.%tﬁi- 3?.‘%%1“( ,t°2|(3)1,"e4$3 O s‘?ré%*ﬁl) ;°€\4/)é‘(%§)°'£©3i 16°

(M+1), 278.din(ddhyllH)-phedifrll- W-Errcd® (2, 3d) pyrimidine. 'H NMR (200 MHz,

4- (4-trans- et hanesul f am docycl ohexyl ) anm no-5, 6-di net hyl - 2-

phenyl - 7H ( MR RA etdud ) DYr #8F o[*3)3d) pyt1 nil8i ngH) » 7:46-7.45 (m, 3H),

g- (N-sul }‘;)nyd JxoN-g e33 l— hw;éompa&mn?/d)- [ anﬁH)l; 4MS cyn):$ph§x§b ldiLaména)(ﬁoe rrg,( .
.71 mol ), s di.ssolved in _di chlorqnethane )and diJuted with TFA
my s Ao BB ST qrhndi SRS RGNEER i du S 1 R ERCA Pon
m xt ur e, |OMERA2 aff )Preyedie08iof 10D: ny, 1.1 mmol) and | -chl oro-

5, 6-di net hyl - 2- phenyl - 7H pyrrol o[ 2, 3d) pyri m di ne were 1JUN2 005 WO

02/ 057267 PCT/USO /4.--,280 109 conbined in a flask and heated to no cc.

Atter 15 hour-sshlwroredes iyl wasPeeoy bd7 ¥ oPynoed ¢ bhpd hpyr emidhdedi | utda

with EtOAc &_Sgs) T{n& Cé)nmrl%q organic |layers were dried over

15 4-chloro-é-methyl-2-phenyl-7H-pyrrolo(2,3d]lpyrimidine. MS
(ES) : 244.0 (M +1).

4-chloro-2-phenyl-7H-pyrrolo(2,3d]pyrimidine. 'H NMR (200 MHz,

DMSO-dé6) 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{2,34d]
pyrimidine. MS (ES): 255.0 (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, 1lH),
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(2,3d)pyrimidine.

'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, BH),



MySo4, filtered and co ntrated. Chromatography (galica 5 preparat orj%&,
plate, 20:1 CHO 3,/ Et yielded 2.6 nt: of a tar. olid (5% yi el <005
(ES) : 4wé R/dsher! ) Exanple 1: A solution of PCT/US(H/-thO

4- chl or 0- 5, 6-di net hyl - 2- phenyl - 7H py¥0¢ol o[ 2, 3d) 10 pyrim dine (0.50 g,
1.94 mol ) and 4 -trans -hydroxy cyclohexylamne (2.23 g, 19.4 mmol) in
met hyl sul foxide (10.0 nlL) was heated at 1300C for 5 hr. After cooling
down tc) room tenperature, water (10.0 nL) was added and the resulted
aqueous sol u;tjD’n Weis BRIrazted wet h3EL OAB-R3 XHO. OHM.) 11.Be (5 conbi nedl

Et OAc sol uti 29(5'fd ,QI\(Q§O) and filtered, the filtrate was
concentrated vacuo o dryness, the residue was chromatoaraphed on
silica gel to give 0.49 g (75% of 4-

(4-trans-hydy oXygy. hexy ) i.neet h Y :

pyrrol of 2, 3d pé%ﬁrﬁ?ng * @%te 9:'€'5Cg rlrﬁtNﬁl\//i-lil(%ZY%hp,q L”;’éxj Olobz 3a)

61. 25-1- 59 phr Sdding. O8 (mR BH0o MH29 IMSO-3), 5326893(99 31(m 21—31 (g, .3

2 - 4. 3 (d, 8 iz, 7 4.9 :
8.4 0 - 'ddH) 1 (dfwz%' B{HZ’ 0134)6‘6’@2’%“1 @@%372
(M +) 25 Tme-l)f,ol'lcﬁfﬁ ngi,cd’rpo@nds Hrer é‘bbt aindd is.a &Hni IMF (rmﬁwner?-ctb 1
that of Exang}-e,l: 4-(4-trans-hydroxycyclohexyl)an no-6-nethyl -2-phenyl -
pyrrol o[ 2, 3d pyrlmdl ne.1 H NWR (200 Mz, CDC1-3) 6 - 11.37 (s, 30 IH,
pyrrole-NH) , 8 .45 (m 2H, Ar-H) , 7. 55 (m 3H, Ar-H) , 6. 17 (s, IH,
pyrrol e- I, A 8ﬁ1(ob£ods kHdNﬁ'k,trﬂyﬂ-SﬂmB-lthl@ﬂrﬁ) -3fﬁ-9p9m:dll4@[@l+3l\§]
240220(m2|—|),219198(m2|—|) 2.25 (s, 3H, CH3) 68120(m4|—|)
M5 (ES): 32hyrimidine.351 NMR (200 MHz, DMSO-d,) 5 2.32 (s, 3H), 2.32

4- (4-trans- hydr CYGj arf Ros5pnethyl p | 57 = 5. '
pyrrol o[2,3d{£yﬁ% di nceg}ex()dd) NER (3 t_-, t rC‘I:%)CI b]gﬂ% I 47’5 2(’3 (%, 51H2 Az
pyrrol e-NH) 18 408 (89 o4 Ar=H; °7Hﬁ5 PM :ME AESH 2649% Mol a 13 U N,
WO 02/ 0. 57267 PCT/USC]/45280 110 (s, 'H pyrrol e - H , 4. 9 0 (br d,

- ~ 1l - ~
1H M) ?5 éq%ﬁf%rgls?6¥dié%ghyl-2-(4-fluorophenyl)-7H-pyrrolo[2,3d]

‘

pyrimidine. 'H NMR (200 MHz, DMSO-d,) & 2.33(s, 3H), 2.33 (s,
3d), 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{2,23d]

pyrimidine. ‘H NMR (200 MHz, DMSO-d,) & 2.31(s, 3H), 2.33 (s,
3H), 7.29(m, 1H), 7.52 (m, 1H), 7.96 (m, 1H), 8.14(m, 1H),
11.57 (s, 1H); MS (ES): 276.1 (M +1).

25 4-chloro-5,6-dimethyl-2-(2-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(2,3d)pyrimidine.

'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(2,3d]pyrimidine. ‘H  NMR

(200 MHz, DMSO-4d,) & 2.31 (s, 3H), 2.32 (s, 3H), 8.40 (s, 1lH);
MS (ES): 1B82.0 (M'+1). '



3.69 (m 1H di - N g2 38-2.20(m 2H) 16 - 1. 9 8 m lH',
2.00 (s, 3H CH3) 1'. 68-.20(m 4H; Ms (ES): 323. +1 5 4 - 14 JUN 200
tX-ans - yygsgayéyc 1 chexy 1) am n o - 2 - p heny | - PCRUSYRSEc | o
12, 3 d) pyrimdine. np 245.5-246-S@® |H NVR (200vHz, CD,OD) 6 8.33 (m
2H A--H '7.42(m 3H A -H , 7. 02 (d, 1H JT=3.6 He,

pyrolle-H) 6 .53 (d, 1H J=3 .6 Hz, pyrolle-H , 4 .26 (m 1H CHO0) , 3
.62 (m 1H, CH-N),2302 12 (m 2H , 2. 12-1 96(m102H),164 -1.
34 (m 4H) lh 1% -Bim 2&4 -CConlenyNOy C - h'h -pNenvlethy ipyzrolio
4-(4-t--ans ydroxycyclohexyl)a no- 5, 6- dlnethyl 2-(3- pyridyl)

-?Hpyrrol o, 2413 pyidinei ne. "H NWVR (200 MHz, CDCl,) 15 51.21-1-54 (m
8H) ; 2.28 (s, 3H ; 2.33 (s, 3H) ; 3.70 (m 1H) , 4. 31 (m 1H , 4.89 (d,
iH , 7240 (m 1H) , S. 61 (m 2H 9. 6 4 (m 1H ; M5 (ES) : 3 3 S 2X+
1) . 4 1(4re;tam;enhymroxycyc Iohexyl) amno -. 5 6 - dinmet hyl -

2 - f 1) - 20 7H | d !
1%2. 1%%(2)@ gk.;olgn%%iof"g% 'a(”%l'cg%opasne,wgg e gDCrlr(mo )1H) |
T 5 { Ryt seaduny cBrbingtd 2.53 12, (1. 9Hhmol 7. 38 :al(daaanelvmgo@so(s

1 Vs (EST 4 hyd | -
e M) b it S i Iy oxycyel ohexyl ). am nge

e B L A B A et e AEEL e g
1H), 10-38 mirddd; (B3 : 1827, Dicane) . wgg removed vacuo. ‘

4-(4-trans-hyd | ohex d
cycl opeh@fllpl%‘f[%(g: g%fZ%%‘) L;ﬂﬁafﬂg Ilﬁ{\%[ 663 che pEiliyase; %% -

2. 04 (m l&ddentPacdd bifsvadi) to bnaneks(srheBH)esmtﬂe 1\56($ntﬂibur8:€’® (m

1H), 4.12 (m 1H), 4.75(d, 1 VB (ES 329. 2 ( M+l JUN
02/ 057267 é{ﬂumg%gpAS ggg ppE% 4;lte*ed f%e flltré e Qs conceggiated

(4-tx-ans-hygl GQEMSYEBOHWEEQWDn@l5e63d|ﬂB¢ME &f efPer-amino-2-(1,1-
dimethylethoxy)carbonylamino-propane and dl-2-amino-1-(1,1-
15 dimethylethoxy)carbonylamino-propane which were not separable

by normal chromatography method. The mixture was used for the

reaction in Example 8.

Preparation 13:

20 To solution of Fmoc-f-Ala-OH (1.0 g, 3.212 mmeol) 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 cycloprcpylmethylamine (0.225 g, 0.28

2§ mL, 3.212 mmol) and triethylamine (0.65 g, 0.50 mL, 6.424
mmol). After 10 min, the mixture was treated with 1 M
hydrochleoride (10.0 mL) and the aqueous mixture was extracted
with dichloromethane (3 x 30.0 mL). The organic solution was
concentrated in 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
agqueous layer was basified with solid sodium hydroxide to pH
35 = 8. The precipitate was removed by filtration and the
aqueous solution was subjected to ion exchange column eluted



-, 7TH-pyrz-ol o[ 2, 3d) pyr4g di n-4-am ne. 'F NVR (200 , 1.2a-1.59 W

2.19 (s, 3H), 2.29 (s, , 3.7"2 (m MH, 4.19 IH), 4.84 (d, i@” ZWE
7.09 (MwbBsné7 34 (m 1-H, (m IR, 9.02 (s, 1H); M PEGUSIBAH 8 (M +).
4- (4 - t--ans-hydroxycycl ohexyl) aniho- s, 6 -dinmet:-4vjl - 2 - (3-
thienyl)-7Hpyrrol o[ 2, 3d] pyri mdine- 1H NWVR (200 Miz, =C'l.) 6 1. 21-1.60
(mSH),I-98(s,3|—|),2.23(s,3H),3.66(m10IH),422(mIH)
, 7. 7(m IH , 7. 86 (mIH , 8.09 (m IH 11 23 (s IH) ; M

(ES) Z 343 (J."M +hhs pyridine to give 0.262 7% ci N-

4- (4-t d. - I'qhe 6- di.net 1) -
1 pyr 161 o EXS SR TR, £ AR 2 0 0o %g&cdéoﬁs *’% 1Ry

66 (M SH & d. 2294, (2H)3_1).49 2m2 BH)s,0398) (m, 3287 3 (tH) 2K)4 . 3
3 ﬁ,,?(ég'; e sty z';g'{p,ljﬂos 13 (M 2Hys @541 69,1 2.0y 11 - 14 (s, 1H)

4- (4-t.rans- hydroxycycl ohexyl ) am no-5, 6-di net hyl -2-(3 20 fl ucrophenyl)
-7H-pyrrolo%2 3d2 rlrgtzji‘p "HIM (200 MHz, CDCl 3) 6 1. 26 - 1. 71 (m

: %ﬁ 330(3 3H , 3. 72 (m IH , 4. 30 (m 1H ,
4. 9 0 (d, 'rﬁ)car?-b&&nécmva&ﬁyﬂ- t:?aa.rﬂs-(lrn4 szblqthcyl@ﬁa(rmne:LH) , 8. 20 (m
IH , 10. 04 (S. IH M5 (ES) 355.2 (M+l)

4- (4- cr ans- hyrmsayicyc] AtfbaRepaHaiems N6 - dﬁnﬁ?h@’l -33 (2-mo ) )y fasp AR ved
-TH lo [2, 3d di 'H 00 |sz 1.684

8H) ,pyr2r27o(;£n 3 ) rr{é{nn g'pa% (yg&nf?g Cpg%uétgi o?'p 06‘ *(-m
2 (d IH)o m:ﬂ&¢mbmc¢ 8 (2182(mg. 30 194)659 omel(m lmH) f@ 2@(5,

; r?g) Jv)as aaded v;a cannula After 20 hours, the
4 (4 trans h roxycyc exy ) am no- |net 2-1 sopropyl -

" TH pyrrolo[z&&ﬂm@wﬁ%.mtmm Cégé;igz)n @tg(dThel layers,
Hz, 6H) , weoﬁ:eo eéﬁr@te‘ij (a{rﬂi ’51?;[) a ou%7 1(3 er3b|)as eﬁ:rQCBEGSWLtBF&"-{CIS -
oL (m J =7 ) (m 92 4over(ggsé ;
M (ES) : 3 ) b AREORES 599 087SAR - PCTAUSHS 4%’2%4?%9

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-trans-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
75 heours, the reaction was diluted with water and CHCl,. The
layers were separated and the aqueous layer was extracted
with CHCl. (3x). The combined organic layers were dried over
Mgso,, filtered and —concentrated. Récfystallization
(EtOH/H.0) yielded 190 mg of white crystals (30%). 'H NMR
30 (200 MMz, CDCl,): & 0.9 - 1.30 (m, 4H), 1.43 (s, 9H), 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-trans—acetamidocyclohexyl)amino-s,G-dimethyl-z-phenyl-

7H- (1-phenylethyl) pyrrolo(2,3d])pyrimidine.
4-(N-acetyl)-N-tert-butoxycarbonyl-trans-1,4-



dl -,4- (2- crans-hydroxygyclohexyl) am _J no -5 , 6gdinmethyl - Z - ]zijém 2005
I sovropyl - 7H pyrrol of 2, pyri m d4-ne H NVR (200 =15) d 1. 31 1 )
(br, 4H) wob2/6514782 (br, 4H) , 2.02 (s, 3H) (s, 3H) 3.53PCHUSVHYS2804 . 02
(m 1H , 5. 08 (d, 1-H) , 7/ .41 -71086 5 (m 3H 8. 3 0 (m 2H) , 10 -
08¢(s, IH ; MS(EBS) : 33 7. 2 (V" -2 1) . 4- (3, 4- trans -

di hydroxycyc | chexyl) amno - 5, 6 - dine thyl - 2 - cheny | -
714-pyrrolo[2,3d)pyrimdine. M5 (ES): 353.2 (M.1). 10 4 - (3, 4 - cis -

di hyci r oxyl pﬂeg ldaafige - (3906 mgdi ne. 1hymmol? ,- phenydidsscived .=

Z.H(E.VQLSLSF AT oS T GPfdh Ryt SOEpaih TR (6 ml). Afser io

pyrrol o[ 2, SQ)@wsmmﬁ&eﬂ:&m 128 to2CEntTHLENR ( I0@ MHxndeCBCLOh1.MST s,

3 o 10T oy Pvand, Badq (s, ¥ mid £ S T Bflora - B udiny 200

10.76 (SS maex;yww@yrrolaoﬁmwlwuwdlqs 2§5d|m9 40.. Y% mme%énswe*e

hydr oxycyc | éﬁﬁqﬁéé)lﬁnénflasﬁ afd- héat@@ tohyho- °2.- phkenyd ¢' hou*s,
7H-pyrrol o[ 2] rimdine 200 ~Ui z, CDC10(5162 1. 79

(br, 411) , the gFagslompgas cz:olzgi( TeAR CEFPETRIUER A9 -M—tez% nyE 1H)

22:2382(((1'% lzf’adcb'}llc Faﬁd4JJaZe69t(|Fhe3&|hye*8 QarénbgﬁH}'a;eBPzﬁiki E:She Jdﬂjué&.é ES)
+ . or ar at | ans rox Ccl O n mn see

PCT 94170903YRF dMas. Fﬁ?ﬁ&ﬁ? h)‘/’&rt&ftctgp @f{&/ prit ot Red B Gan 28

5, 6-di neqpyl ryphenydere/ Hipyedolarez2, Mgdw.,pyfu&mdmd ahﬁNl\d%r(cﬁ&O::M—tzed

CcDA,) 61 .58-1-90

(m by o grenaefhantyy digifs Frepdiuccly pfagdiizo ) cuek e

11 (s, IH ,yi\@-QE@)O 3309, of B5LEM selig (1 mlz:bms M@dz'z‘/sdmz%?

PCTTSO /4528%;]13 For preparation of 3-trans-hydroxycycl opentyl am ne,
see EF- A-32

15 4-(N-methanesulfonyl)-N-tert-butoxycarbonyl-trans-1,4-

cyclohexyldiamine.
trans-1,4-cyclohexyldiamine ({530 mg, 2.47 mmol) was dissolved

in dichlorcmethane (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 CHCI.. The layers were separated and the
agueous layer was extracted with CHCl, (3x). The combined
organic layers were dried over Mgso,, filtered and
;o 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), 2.98 (s, 3H), 3.20-3.50
(brs, 2H), 4.37 (brs, 1H); MS (ES) 2983.1 (M=+l), 278.1 (M-
15), 237.1 (M°-56).

30 4-(4-trans-methanesulfamidocyclohexyl)amino-5,6-dimethyl-2-

phényl-7H-(l-phenylethyl)pyrrolo[2,3d]pyrimidine.
4-(N-sulfonyl)-N-ctert-butoxycarbonyl-trans-1,4-

cyclo'hexyldiamine (206 mg, 0.71 mmol), was dissolved in
dichloromethane (Sml) and diluted with TFA (6 ml). After 16
35 hours, the reaction was concentrated. The crude reaction

mixture, DMSO (2 ml), NaHCO, (100 mg, 1.1 mmol) and 1-chloro-
S,6-dimethyl-2-phenyl-7H-pyrrolo(2,3d)pyrimidine were



dl - 4 - (3 - cis - hydrgxycyc |lopentyl) amno - 5, - diner-hyLmW JUN 2005
zhen. %1 - -7H pyrrolof d) pyrimdine.* -H NVR (20 , Cr)d-,) Bvul Ly
1.82-2. 28,pkkhnsBE) . 2.02 (s, 3H 2. 3 0 (s, 3H , 4. 5 ICTASEGIRS(M | H)
, 4. 95 - S 0Oa(m I , 5-85-1. 93 (d, 'H 7.35-7.47 (m 3H
8.42-8.46 (m 2H) , 10.05 (s, ITH M5 (ES) 3 23 - 2 (M + 1) 10 For
preparation of B-cis-hydroxycycl opentyl am ne, see EP-A- 322242.

4- (3, 4-tz-ans-di hydroxycycl opentyl ) am no-5, 6-di net hyl - 2- phenyl

-' 7H pyrrol ofgrBieqgrimiaifimsk aHdNMRag¢200td/Hz30 COCL. AYckt. 98- hibrg, 99nkbr,
2H), 2.14 (s_ 3H) . 2.20 (b Ve 2 S, - -2.52 .(by.,.2 4,35
(m 2H), 4. 9§e€ﬁh‘l~i£’ ,"a%.‘%%?%f%m%%%?é@%sg%‘%ﬁ(%‘“2 -,“9@% t5--
1H); M5 (ES)EtB28. 2({:M +| ) Thel dombineparapgroacoflayers were dried over
3,4-cz-ans-dj r oX%GYel nt ' 94 . PR

4- ( 3- am no- 3*’ %gb'r Ogy_}'i)%g%gﬁo_%{%E?‘?ﬂzg;&%ﬁﬁ?&ﬁeny%_ﬁ?gﬁatggrapny \silica
pyrrol o[ 2 53dppgPRFAGIOoAY. PI‘JJIVRG(IZ(?@WZ,C"&GI&QHQ. Yoglded ZHE m D gstasH)

, 2.71 (t, %5&1d44%3 Yﬁblakh, Bs7%£8) 95441, 23kh;.20. 38-7.48 (m 3H), 25 8.
37 - 8. 41 (m 2H , 10 .4 2 (s, 1H ; M5 (ES) : 3 10. 1 (M + 1)

4- (3-N~cycl op;g_gil met hyl am no- 3- oxopr opyl ) am no75, 6- di net hyl -

2- phenyl - 7H B% §(2:3d)pyrimidine- 'HNMVR (200 Mz, CD,0D) 5 0. 5 1 (q,
2H) , 0. 4 04( s 4L Hlork-59 62 dl - 65 £Spy30 2
(s, 3H) , 2.A7%°J(‘t%?&3’ﬁ)éf 42&55"‘(%,5 fmdﬁgﬁﬁh&&z(ﬁge’z’i& 74%py R0 26% 22,4
(m 3 H 10 8py2iRidifle 2 @.Y0m 2h) ;1MM(EWma )6 4and (M +ctans-hydroxy
4- (. 2-am no- 2- oxoet hyl ) am no- 5, 6-di net hyl - 2- phenyl - 7H- .

pyrrol o] 2, 3d5pG+PREFY he™iRe NVR 320D Mz, ¢ @mcdD) ip pegbylssulfgxage (2038

(s, 3H), 4.2@1(sSwidHhea¥edbatM33tt)fo8. St MalHlys I {EP)dow96cd £Mbhl) .
00-1JUN2 O K%BV\D 02/ 057267 P /us%{} 45280 4-

4
(2- N- et hyl ahfRBES25X5Er hy3™ i 15 %6- 3A -zééﬁgn_emc} . the resulted

agueous solution was extracted with EtOAc (3 x10.0 mL). The
15 combined EtOAc soclution was dried (MgSO,) and filtered, the

filtrate was concentrated in vacuo to dryness, the residue

was chromatographed on silica gel to give 0.49 g (75%) of 4-

(4-trans-hydroxycyclohexyl)amino-5,6-dimethyl-2-phenyl-7H-

'pyrrolo[2,3d]pyrimidine. mp 157-199°C; ‘H NMR (200 MHz, CDCl,)

20 5_1.25-1.59 (m, BH), 2.08 (s, 3H), 2.29 (s, 3H), 3.68-3.79

(m, 1H), 4.32-4.38 (m, 1H), 4.88 (4, J = 8 Hz, 1lH), 7.26-7.49

(m, 3H), 8.40-8.44 (44, 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-hydroxycyclchexyl)amino-é-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),
3.6% (m, 1H, CH-N), 2.40-2.20 {(m, 2H), 2.1%-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-

pyrrolol2,3dlpyrimidine.’d NMR (200 MHz, CDCly) &_11.37 (s,
1H, pyrrole-NH), 8.40 (m, 2H, Ar-H), 7.45 {(m, 3H, Ar-H), 5.96



pyrrolo ( 2, 3 d) pyr-imidine - "HNWR (2 0 O tvLli CDCl 3) S 3 H% ”L %ﬁ
. (s, 3H),282(d , 4. 39 (d, 2H , S 6 6. 71 (b'r

7 . z/ﬁ% 8. 40(m ZH 10. 6 6 s @CMH)SUJMWB)(ES) :
310. 1 (M+ 3- tert buyI oxyl - 3- oxepr opyl ) am no-S, 6-di net hyl - 2- phenyl,
7H-pyrrolo(2,3d] pyrimdine. -HNW (200 Mz, CI)C & -.) 5 - 1.45 (s, 9H

1. 96 (s, 3H , 2.29 (s, 3H) 2. 71 (t, 2H , 4 - 01 (g, 2H 10 5.78 (t, IH
7.41-7.48 (m 3H) 8.22-8.29 (m 2H) ; M5 (-ES) 367.2 (M+l) 4 - (2 -
hydroxyechy ' 16 m)dj netdyl(br A,- BNWH)-, d+18 (m, K, CH-CV,

rroI023 ‘m'dine. ' H 1- 153 2.
b (s, gH) 3. gglitrnns I9}gle(b<r' MS gg %/H%E’tqm 2"}7’ } ?58 (RF 3‘|!T)
(M 2H , 0.2 ($, &) cHMS LES-2830. Im, (¥} )MS (:-:s 323.2 (M +1)
4-( 3- hydroxypropyISam no- 5, 6- di net hyl - 2- phenyl - 7H 20

pyrrol o[ 2,3d)pyrimdine. '"H NWR (200 MHz, CDCl1-.) 5 1.84 (m 2H) , I - 99
(5, 3H 5 2%- @2 {fanSHydrobiydlotbly]d anihiqa- pzm)nyl B3y 1ole M, 3d]

7.39-7. 48 3H) 8 .36 2 102 ES: 2, (M 25 4-
(4- hydroxyEﬂn}]ﬁVI“)?@rﬁ%O"Sgngé% 4f§ylsz§ip%r§¥i 74 ?é’ % 5)

gygllm(gl ngrf)HH IX,MQSr()gOgdea (C?gll 3H,50L(r -7l 1. 8202m(du—|) 91H(L 09 = @ss 3@21,1
(m 2H %ﬁl%g Hﬁfbgwé éé AH31% %(ﬁf4|f¥£§%ae L (2@Hlm; By

4-(4-trahs -Gad y) aBi adcyal, dJﬁiaxyﬂ'I)-eNh.ndS}%Zhh%t lowl - 2Hdherd/i22-1.96 (m,
7H pytr o) o( 3d) _'d e. 1 g@ans t |.f oy 12 y&l @hexyl

ami no- gb 2 f +?13g92(3heﬁ&? m?pypgglgFgﬁgd]pyrﬁhrg?gg R hl?yhﬁ'mo
02/ 057267 RCT/USC1/4528O "am noet hyl ) am no- 5, 6-di et hyl -2-p 4 (2-acety.|.

henyl .- 71R- 7 - phenyl et hyl) py--rol o[ 2, 3d] pyri m d4- ne.
4-(4-trans-hydroxycyclohexyl)amino-5,6-dimethyl-2-(3-
pyridyl) -7H-pyrrolo(2,3d)pyrimidine. ‘H NMR (200 MHz, CDCl,)

15 5_1.21-1.54 (m, B8H); 2.28 (s, 3H); 2.33 (s, 3H); 3.70 (m,
1H), 4.31(m, 1H), 4.89 (d, 1H), 7.40 (m, 1H), 8.61 (m, 2H),
9.64 (m, 1H); MS (ES): 338.2 (M+1).

4-(4-trans-hydroxycyclohexyl)amino-5,6-dimethyl-2-(2-furyl) -
20 7H-pyrrolo(2,3d)pyrimidine. ‘H NMR (200 MHz, CDCl;) & 1.26-

1.64(m, 8H), 2.22 (s, 3H), 2.30 (s, 3H), 3.72(m, 1H), 4.23
(m, 1H), 4.85 (4, 1H), 6.52(m, 1lH), 7.12 (m, 1H), 7.53 (m,
1H), 9.28 (s, 1H); MS (ES): 327.2 (M+1).

——

25 4-(4-trans-hydroxycyclohexyl)amino-5,6-dimethyl-2-(3-furyl)-
7H-pyrrolo(2,3d]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, 1H), 4.84 (4, 1H), 7.03 (m, 1H), 7.45(m, 1H), 8.13(m,
1H), 10.38 (m, 1H); MS (ES): 327.2 (M+1l).

30
4-(4-trans-hydroxycyclohexyl)amino-5,6-dimethyl-2-

cyclopentyl-7H-pyrrolo(2,3d]pyrimidine. °‘H NMR (200 MHz,

cDcl,) & 1.26-2.04 (m, 16 H), 2.26 (s, 3H), 2.27 (s, 3H),
3.15(m, 1H), 3.70 (m, 1H), 4.12 (m, 1H), 4.75(d, 1H); MS
35 (ES): 329.2 (M'+1).



4 - (4 - tra-ris-hydoxycycl ohexyl) amno- 5, 6 -digathyl - 2 -pheny”

7H'-1 5 phenyl ethyl) clo[2,3d)pyrimidine. 4 - Z pyri dylme thyld 2005
am no - ﬁ“ @ f#hethyl = 2 - phenyl - 7H 7 - (I - PCT/US01/45280

phenyl et \ pyrrol o[ 2, 3d] pyri m di ne. 11110 4- (2 -nmethyl propyl) amino- 5, 6
-dinmethyl- 2 -pheny-I - 7H7 - (1 phenyl ethyl)pyrrol o[ 2,3d] pyri m di ne.

zxanple 2: To a stirred suspension of triphenyl phosphine (0.047 g, 0.179
15 mmol) and benzoic acid (0.022 g, 0.179 nmol) in THF (1.0 mL) <cooled to
O C was added 4 - (4 - trans- hydr oxycycl ohexyl) am no-

5, 6-di net hyl,-_ 25% Qe hwﬁthadsn@ éaQ @8ngi -20:149-monl) - at
OOC. Di et hyI azo I car sbz?yl ate 0. 028% nmol m vvag t hen addrergD b

dropwi se over7pyptuliceR, 3'H16py|re.mtdmn42@m\m themmﬂtl onedl Moz waldTLo rbom
tenperature. After reaction was conplete by TLC the reactlon m xture was

quenched wi tih 2adudus!®odHim Bi-d&r bénat3d) (- 3 20 27) s Théaqiedids {Fhase* was
separated and 169<t(rnact1qq vm4t t’aqet(taer 1(1-13 X750@; Nm),. 1He or.gani @, exfr.actssyere

‘conbi ned, drle nd co % d s. To the residue
was added et Wér [? )a'neMs Eﬁ% 4%/1179 upéﬁ ‘the bul k of the
tri phenyl phosphi ne OXI de was f||tered of f. Concentration of the filtrate
gave a Vi scou 0| I i€ I hr t R (.
(hexane: et hfl et ettaen %y‘é@io ?Egc{slcghgééy(clg %@?ng 50”? 8;%1% 'h'-yv:L <- (3

ci s-benzoyl @ C@i—ﬁ}p)he?wiﬁ & 2 B3] g Tl d Znoheny Iy Rt 200 MHz, CDCly)
pyrrol.o(2,3d1lpyrim dine. IVB ES) 41.3 (M+l) . The reaction also

produced 50.50 1y2182ky0ofimg -BH(S I:y%&! 0K15xer39ﬂ)) @¥idfo- (5, BH), 3.66 (m,

dlrrethyl nylgy A3 pyt r algl 2, PYind MiG§yne. ({&S) 131 ( + 35
0 o 173U B0 8 W 0305 T Pl UeB aats 116 Bl 0%t o B

sol ut| on of 141-(4!1 ci S~ beRzoWDx kSt ohbkyt ) titid-~, 6-

4-(4-trans-hydroxycyclohexyl)amino-5,6-dimethyl-2-(4-
fluorophenyl) - 7H-pyrrolo(2,3d] pyrimidine. 'H NMR (200 MHz,

15 c¢pcl,) & 1.26- 1.66 (m, BH), 1.94 (s, 3H), 2.28 (s, 3H), 3.73
(m, 1H), 4.33 (m, 1H), 4.%2 (d, 1H), 7.13 (m, 2H), 8.41 (m,
2H), 11.14 (s, 1H); MS (ES): 355.2 (M'+1).

4-(4-ctrans-hydroxycyclohexyl)amino-5,6-dimethyl-2-(3-
20 fluorophenyl)-7H-pyrrolo(2,3dlpyrimidine. ‘H NMR (200 MHz,
cDpCl,) & 1.26-1.71 {(m, BH), 2.06 (s, 3H), 2.30 (s, 3H), 3.72

( (m, 1H), 4.30 (m, 1H), 4.50 (d, 1H), 7.09 (m, 1H), 7.39 (m,
1H), 8.05 (m, 1H), 8.20 (m, 1H), 10.04 (s. 1H); MS (ES):
355.2 (M'+1).
25

4-(4-trans-hydroxycyclohexyl)amino-5,6-dimethyl-2-(2-
fluorophenyl) - 7H-pyrrolo(2,3d)pyrimidine. ‘H NMR (200 MHz,
cobcl,) 5 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), B8.18 (m,
50 1H), 9.02 (m, 1H), 12.20 (s, 1H); MS (ES): 355.3 (M +1).
4- (4-trans-hydroxycyclohexyl)amino-5,6-dimethyl-2-isopropyl -
7H-pyrrolo (2, 3d)pyrimidine ‘H NMR (200 MHz, CDCl,) 5 1.31 (4,
J = 7.0 Hz, 6H), 1.30-1.65 (m, 8H), 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.



di met hYl - 2- phenyl - 7H py.gar ol o[ 2, 3d] pyi nmi di ne (5.0 mmol) in ethdndl JEN. 295
m L) was added. 10 drop f 2M sodium 5 hydroxi de.\@®&fter 'I hr, the

reacti onwipyipdigsvas extracted with ethyl acetate (3 x S5POT/SPV/#380t he
organic layer was dried, filtered antt concentrated in vacuo to dryness.
The residue was subjected to columm chromat ography (hexane:ethyl .6
4-(4-cis- acetate=4: 1) to give 3.6 ng (94;;) 0 I1C 10

hydr oxycycl ohexyl ) am no- 5, 6- di nmet hyl - 2- phenyl - 7H pyrrol o, (2, 3d]
pyrimdine. Mp-4ESz - t33hk 2ny 8k bkycydhenkaly Divedg neonppends wet 8abtai ned
inasimlar manner as that of Exanple 3: 15 4- (3 -N, N-dinethyl - 3

- oxopropyl) mmpﬂ-mzwmmizra pymmwilnem NMR (200 MHz, C::l3)
pyrrolo[2,3q$g¥rinidine. 1H NVR (20Q Mz, CIE%-.) 6 2.01 (s, 3H,, 2.31
(s, 3H) , 2.931(33-bH2 (BroARly lgHp-1-B20dbEm ) 0% (&, ). 2 =°F

7. 211(;;18 (mls,?:_l-ﬁm, ﬁ3|4533 (m, 21]19)6,, 4_1@-24§m|(,S§.HI)H) S.ZiE?NE.,(E@) S B3B8 27 (M)
. 4-(2-fornyl am noet no- - di met hyl - 2- pheny] - Cam - .
pyrrol of 27 3d{Pyri di%éoa%’Nl\%)('Zm,(sCDd%.’)% 2&2?8 (37 3H) MoTRY (s,
3H), 3.59-3.78 (m 2H), 3.88-4.01 (m 2H), 25 5.48-5.60 (m IH), 7.38-7.57
(m 3H), 8.09 (s, . 30;.8s .4 118minB-2 £S4; _6ESh ey 3 -10.
1 (M + 1) 44-9 %%’-qacgﬁ%n%%a%‘%%ﬁéﬁ%%ggén}gigrréf %yﬁlg%ﬁgﬁy% heny-

pyrrol of 2, 3d‘]}9—t’);5\i'ﬂi-§|lén£,3difﬁp{rfﬁiidi£68.r& (N8 ) 493020 L1 MVAJI WO
02/ 057267 PCT/ US01/ 45280 117 Exanple 4: 4 - (3 - ter-6-butyloxy-3
-oxopropyl) amno- 5, 6-dinethyl -.2 -mhen%7 - 714- pyrro 1 o[ 2, 3 d |
pyri m dpne, (79, 0 8hs_ O phRl-JWPIJy Ahe xS HRA J 1t 1dinfd diff 028t En el d:
dichl cromethane (!:1, 5.0 mL). "'The resulting solution was stirred at
room 7H-pyrrolo[2,3d)pyrimidine. MS (ES): 353.2 (M +1).

4-{(2-acetylaminocethyl)amino-5,6-dimethyl-2-phenyl-7H-
pyrrolo(2,3d]lpyrimidine.

15 mp 196-199°C; ‘H NMR (200 MHz, CDCl,) 5_1.72 (s, 3H), 1.97 (s,
3H), 2.31 (s, 3H), 3.58 (m, 2H), 3.96 (m, 2H), 5.63 (br, 1lH),
7.44-7.47 (m, 3H), 8.36-8.43 (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), 1.82
(s, 3H), 2.29 (s, 3H), 4.11 (m, 1H), 4.23 {m, 1H), 5.28 (d,
25 1H), 7.41-7.4% (m, 3H), 8.22 (m, 2H), 10.51 (s, 1H}; MS (ES):
323.2 (M'+1).
* For preparation of 2-trans-hydroxycyclopentylamine, see PCT

9417090.

30 dl-4-(3-trans-hydroxycyclopentyl)amino-5,6-dimethyl-2-phenyl-
7H-pyrrolo (2, 3d)pyrimidine.-
‘H NMR (200 MHz, CDCl,) & 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), 10.11 (s, 1H); MS (ES): 323.2
35 (M+1).



]
tenperature for | hr. and then refluxed for 2 hr. ter cooling down“’tl”‘\J 2005
room tenperature, the zure was concentrated irdacuo to dryness. The
resi dueﬂyég(zz &L}P eczed 0 preparative thin | ayer chromat pQT/apby45280

( Et QAC R A OHET: 2 5: 0. 5) teugive 40.0 nmy (68% of. 4-(3-hydroxy- 3-
oxoprouyl ) am no- 5, 6-di net hyl - 2- phenyl - 7H-pyrrol o[ 2, 3dl pyrimdine. 'H NWR
(200 MHz, CD,OD) 5 2.32 (s, 3H), 2.38 (s, 3H) , 2. 81 (t, 2H) , 4. 01 (t,
2H , 7. 55 (m 3H) , B. 24 (m 2H M (ES) @ 3 11'. 1 (M * 1) 15 The

fol | owi ng corrpound was _obt ai_pe L of le 4:
4- (3 -ani nGﬁr’oW PAIANTE- © g g égaﬁrreiflgz;iﬁa%y %E %?ﬁéy%fﬁ{ze s AP
pyrrol o[ 2, pidine. M5 (ES) 296.1 (M+l), 279.1 (M-NH3). Exanple 5:
4 - (3 -h oxy ioxopropyl) amno- 5 6 -dinmethyl -2 -phenyl - 7H
.pyrrolo[2,3d)pyrinidine (50.0 ng, 0.161 nmmol) was dissolved 25 in a

m xt ure Ode4N'( dicT® - hipdr cheyefya mpdm oy ) E0nimg) - 5 i -okemeee $ 05 50- préyvand
wat er (O. 25 To this solution was added nethylamne (0.02 ni, 4011 w
in wat eg, @HQﬁ?rnnﬁbX? BdﬂPEFhWLQhﬂﬁe (0. 085 nL) and N, N, NI NI -tetranet hyl
uroni um tetraflu obor te 0 203 [ at 30 room
t enper at ur & AR 1 (Cgé-l u rgﬁ was concen réttes(%ﬁ ai%l c{%en?e ggﬁe was
subj ect ed §03pre@aram )/e4t$ﬂ-m ledyelm, Qi) ondt-8§rapRY (FrOAB) -t 8-BPvé-35.0 ny

0 f h | ) | - | -
(679 o 4éﬁ] y%m%i #é - ?_;9 %))%“4@‘1954@"1%9@@1 2onben’ ¥l - 1k ;

pyrrol o[ 2 CDC13) 6 2 (s, (t 2H), 4.08
35 3H), 2.88 «ss>3rﬁ232265M(11>2k0 , S. 90 (t, 114) 6.12 (m IH , 7.45
(m 3H) 3 h}ld)r xyWhclopbhlc¥Q0amiv®, 02£8- BF287
TS 2 1;(1%9 pa(zzlé)sf) Onl%ll 1 R Ay orERe opbhic#Qan:

322242.

4-(3,4-trans-dihydroxycyclopentyl)amino-s,6-dimethyl-2-phenyl
-7H-pyrrolo(2,3d)pyrimidine.” ‘H NMR (200 MHz, CDCl:) 5_1.92-
15 1.99 (br, 2H), 2.14 (s, 3H), 2.20 (br, 2H), 2.30 (s, 3H),
2.41-2.52 (br, 2H), 4.35 (m, 2H), 4.98 (m, 2H), 7.38-7.47 (m,
34), B8.38-8.42 (m, 2H), 9.53 (s, 1H); MS (ES): 339.2 (M'+1).
* For preparation of 3, 4-trans-dihydroxycyclopentylamine, see

PCT 9417090.

4- (3-amino-3-oxopropyl)amino-5,6-dimethyl-2-phenyl-7H-

pyrrolo(2,3d)pyrimidine.

‘H NMR (200 MHz, CDCl,) &_2.02 (s, 3H), 2.29 (s, 3H), 2.71 (¢,

2H), 4.18 (m, 2H), §5.75-5.95 (m, 3H), 7.38-7.48 (m, 3H),
75 g.37-8.41 (m, 2H), 10.42 (s, 1H); MS (ES): 310.1 (M'+1).

4-(3-Necyclopropylmethylamino-3-oxopropyl)amin0<5,6-dimethyl—
'2-phenyl-7H-pyrrolo(2,3d]pyrimidine. ‘H NMR (200 MHz, CD,OD)
& 0.51 (g, 2H), 0.40 (g, 2H), 1.79-1.95 (br, 1H}, 2.36 (s,
30 3;),. 2.40 (s, 3H), 2.72 (t, 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-amin0-2-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, 2K), 7.36 (m, 3H), 8.33 (m, 2H) ;
MS (ES): 396.1 (M+1l).



The foll ow ng conpounds re obtained in a simlar nner as that Qfl . "
Exanple 5: 5 4-(2-cyclo panecar bonyl am noet hyl )a&o 5, 6-di net hyl - J‘! 2004
phenyl - 7&piidssie@l 2, 3d) pyri m dine. M5 (ES). 350.2 (M -4- 1PCT/US01/45280

4- (2-ischutyryl am noet hyl ) am no- 5, 6- disnet hyl - 2- phenyl - 7b" 10

pyrrol o[ 2,3d] pyrimdine. M5 (ES) : 352.2 (M +l) .

4- ( 3- propi onyl am nopr opyl ) am no- 5, 6-di net hyl - 2- phenyl -

pyrrol o[ 2, 3d] pyri m dine. 1H NVR (200 MHz, CDClI 3) 6 -1.00-1.08 (t, SFD

1.71-2.03 ( s 3.2 . 2 .
3.79-3.96 (% (gj'))" ’@E%l(séi%’iig(m ‘%gi%% héﬁi‘?%w’é’s glﬁ)‘% 38: ?”87 m “3H)
. ?231 ?h3?p(|f*m[2 %ﬁts;ﬁﬁ?lame 5'\,/5% %) ?ﬁBDZM(-iMthDu?H 5 26'99 s
met hyl sulfo oe 0 me enyl -
pyrrol o[ 2, BMyr%ﬁnn I\/% B%OO(W% é) 6‘“2 fé‘?/('s = )it 3 (s,
?H) 5092 (%. -aH) (b3, 39.-!-6(537 (40 - 2}95 3m/138)888. (4m;( o) ﬁ;{s 3¢l & 5&53(9
m 1 : 3 36-7.43(m 3 , 8.20-8.25 (m
, 552(l II—Pﬂr>6 %%) E:go gﬁf’)(M‘H)ZSExanple 6: A mxture of
4 chloro 5, 6- dlnethyl 2- phenyl 7Hpyrrolo[2,3d] pyrimdine (0.70 g, 2.72
mol ) and 1,.2-di.ad n0ehhane,4h0.50 o flprcb3d ) iilns wag rafl g under, i pert
at nosphere for 6 hr. Theé excess am ne Was renoved i n vacuo, tHe Tesidue
was washed 30i-gyourerita (@13 hpiythi meitdhiere .ardl Mexarso o omgi,ventl?b § 1 98K) (of 4-
(2- anlnoethyl am_no- 5, 6 di_net hyl - 2- phe | -7H_ py--rolo (2, 3d] pyrim dine.
MB (E-S) ; 289.2 X-M6+05. 3365, 21 26k Hé}'” E>?a | 3 238 T - -soqmtlom) of 4
- (2 -am'mogt h’sel )(ta,mlrm 5,.44 - 7d|4rset(hyl 3%)-pledy-g.29 (m, 2H); Ms
7H—pyrro|o[ &hnbﬁlne (70.0 ny, 0.249 mol) and triethyl'am ne ?50 4
ng, 0.498 rchl'oronethane (2.0 0 - "I JUN 2005 WD 02/ 057267
PCT/USOl/45280 119 m L) was added propionyl chloride (25.6 ng, 0.024
' AR

?

4-(2-hydroxyethyl)amino-5,6-dimethyl-2-phenyl-7H-

pyrrolo(2,3dlpyrimidine. ‘H NMR (200 MHz, CDCl,) & 1.92 (s,

15 3H), 2.2% (s, 3H), 3.81-3.98 (br, 4H), 5.59 (t, i1H), 7.39-
7.48 (m, 3H), 8.37 (m, 2H), 10.72 (s, 1H); MS (ES) 283.1
(M"+1) .

4-(3-hydroxypropyl)amino-5,6-dimethyl-2-phenyl-7H-

20 pyrrolo({2,3dlpyrimidine. '‘H NMR (200 MHz, CDCl.) & 1.84 (m,
2H), 1.99 (s, 3KH), 2.32 (s, 3H), 3.62 (t, 2H), 3.96 (m, 2H),
3.35 (t, 1H), 7.35-7.48 (m, 3H), 8.36 (m, 2H), 10.27 (s, 1H);
MS (ES): 2897.2 (M+1).

25 4-(4-hydroxybutyl)amino-5,6-dimethyl-2-phenyl-7H-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), B.41(m, 2H), 10.37 (s, 1H); MS (ES): 311.2
(M'+1) . | |

30

- (4-trans-acetylaminocyclohexyl)amino-5,6-dimethyl-2-phenyl-

7H-pyrrolo[2,3d) pyrimidine.

4- (4-trans-methylsulfonylaminocyclohexyl)amino-5,6-dimethyl-

35 2-phenyl-7H-pyrrolol[2,3d]lpyrimidine.



mmol) at OC After | hr gthe m xture was concentra in vacuo and ft BEN 2005
resi due was subjected t reparative thin laver c mat ogr aphy (Et QAc) to
give 22, wb #oe28%) cf 4-(2 5 propionyl ani noet hyl ) ani no- 5PET/USI/45280

di met hyl - 2- phenvl.-7H pyrrolo[2,3d)p-imdine. M5 (ES) : 338.2 (M-,-1)
The foll ow ng conmpounds were obtained in a simlar manner as that of
Exanple 7: 10 4-(2-N -net hyl ureaet hyl)am no-5, 6-di net hyl - 2- phenyl - 7TH

pyrrol o(2,3d] pyrimdine. "H NWR (200 MHz, CDCl.d 5 2.13 (s, 3H) , 2 .32

., 3H) , 3.53 (d, 3H...3, _ 3. 884 VO g - L H)
(sS 6 Ig)(t, 4rri)2',(a%?t7lé_g3"“&ﬁﬁ°%?r%®)%wn4° 253'(%(1%%)&?"8.2 émzyls (:é{jr,r 25)0 ,

9.52 (s, 1H) {R) '){-%3&‘ ho B2 (Mpyriid{Re: N -ethyl ureaethyl) am no-
5, 6-di nmet y299£§1¢§2w5v - TH pyrr%?o ( 2, 3d] pyrimdine. M5 (ES) : 3 53
.2 (M+l) 20 Exa=ple 8: To a solution of 1- (3 -dinethylam noDropyl) - 3

-ethyl carhodj, ,—tgﬂgqjo‘}u&@@ﬂlwﬂdi@l()%ihd@, 60 42 ine cimydl- e - pheinyst-MH-aum no-
pyridine (Z2-4 ng, 0.020 mmvol) and pzégvic_agid (18.9 ng, 0.015 nm., 0.215
mol ) ins di;Q{HrgrkHﬂtWt@boh?Gd THEHE4DR25 4 - (2 -aminoethyl) ani no-
5 6 -dinethyl - 2 -phenyl -7H pyrrolo-[2, 3d] pyrimdine (55.0 ng, 0.196
mml) . The m xture was_stirred at. roomtenﬂeraégefor

4_hr. L
wor kup. and b} upd' T ichy bREESYHRT: P RE &ad)” THBRT§¥ve At .)beﬁﬁﬁ'(fg%@bf( -
4-(21- | ' ] , < Mk wa- ph | -7H 30

pyEroI oFgr%ﬁq%ﬁg&}%f§g) §agggggﬁ(9i&\1}.§|3)p g(]grrp' le 9: To a solution

of 4 - (2 -amnoethyl) amno- 5, 6 -dinethyl - 2 -phenyl - '714-pyrrolo

(2,3d) pyrin dine (B0 43 1W8U 3 , R d i3 che bk or-gtes hade 2- D- mil:)
was add% I\‘}-t??n@teh@&igp%%}glégyaﬁate (43.31rrg, 05.2051 mL, 0.320 nmol). The
m xture wassKedy1échy Iy 20850 . B4) 087281 dRAE/.US01/ 45280 120

Example 2:
To a stirred suspension of triphenylphosphine (0.047 g, 0.173
15 mmol) and benzoic acid (0.022 g, 0.1793 mmol) in THF (1.0 mlL)
cooled to 0°C was added 4- (4-trans-hydroxycyclohexyl)amino-
5,6-dimethyl-2-phenyl-7H-pyrrolo[2,3d]pyrimidine (0.05 g,
0.145 mmol) at 0°C. Diethyl azodicarboxylate (0.028 ml, 0.179
mmol) was then added dropwise over 10 minutes. The reaction
20 was then allowed to warm to room temperature. After reaction
was complete by TLC the reaction mixture was quenched with
agueous sodium bicarbonate (3.0 mL). The aqueous phase was
séparated 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-dimethyl-2-phenylf7H-_
pyrrolo(2,3d]lpyrimidine. MS (ES) : 441.3 (M'+1). The reaction
also produced 50.0 mg (84%) of 4- (3-cyclohexenyl)amino-5,6-
dimethyl-2-phenyl-?H-pyrrolo[2,3d]pyrimidine. MS (ES): 319.2

(M +1) .
35



sodi um bi carbonate. Aft f 1- -at or t, small a nt of silica g
filtrate 69 ntrated in vacuo to dryness to give 9. P8TW§OY4£4809 of 4
- (2 -urgggﬁ%yl?ggnino- 5 6 5 116

d4~nmezhyl - 2- phenyl - 7H- pyrrol o[ 2, 3d] pyr~-m dine. M5 (ES) : 325.2 (M+l) The
foll ow ng conpounds were obtained in a simlar nmanner as that of Exanple
9: 10 dl -4-(2-acetyl am nopropyl)am no-5, 6-di net hyl - 2- phenyl - 7H

pyrrol o[ 2, 3dlpyrimdine. 'H NVR (200 MHz, CDCl,) 5 1.28-1.32 (d, J =8 F
z, 3 H 1 636ﬁ¥8}°33FD , 1. 96 (s, 3H , 2-30(s, 3H 3.76-3.83
(m 2H) 4.10-4.30 H) 5f6045(Aﬁﬁc:(§qbe}r_z@:g“izoxy3c?c&dﬂexyl7ﬁ.amh:€b-576-5 1
(mSFl),STOSEGESrBéL.&iog(mZH),10.8 (s, 1H ; M5 (ES) : 3 3 8 -
2 (M+ 1) (gqmétﬂ-yi-Q2pheﬁpEt7Hep15rrnplm)k%/,l3)d]am:nimidi,n€6 (i hrevdy 1 - 0224
-phenyl - 7H pyrrolo[2,3d)pyrimdine, 'H hTNR_é%OO Mz, Cl)Cl3), 5 1“3% (d,
20 3H) , 1. Gfiols, isHetharsy (s(laH)mL) wag §dded §0 AaForkgos3 SMaSPHr UoH) |
4.17-4.22 ( : 5667 (AfvedH . n¥, 38hé. Pebbridh) mi&kcGe (was 24k;-40:8%
(s, 1H): ﬁsn%E§§§x§3§wz (M) (R4 () st hyl s 22 agetyl aminostiuc -

1) ami no- 5, 6- di bt BMARYE 2BCHHRHS1 { ¥H pyroI™r 2, pyrim-dirne.” -H (588
MHz, CDC1,) ?giéd‘}l fihreddd dndbScéscestdared 24in( yac8H) o2 BANESs 3H) The
3.46- 3 .52 rr m 2H , 4. 73 (m 1 , S. 22 (d, 1 7,41-7.46

3H), 8.36-8- #8s{dpe2mps au@aeeé?élFﬁ;g%&?%%fs?r%é%F%g%%P§¥)‘%6xane'egg&1
(S)-4-(2-ace nggkgggnqul)Q@ Nog3v@- di geshyl mg- phepyk)y 7H- of 4-(4-cis-
pyrrol o[ 2, 3d[pyrimdine. 'H MAR (200 Mz, CDCIO 5 1.31 (d,_ 3H) , 1. 66 (s,
3H) 2. 261(( ShydHyoxPcy3El bheBH) ), aBinee-B, 68 {met ¥l - 2aphenyyd - 38 -(m
1H , S 67 (t, IH , 7..38 -7.5 .(m o 39 m 8 .67 (s, 1H
(S)-4-(I-methyl-2-acetyl am noet hyl )am no-5, 6-di net hyl - 2-

phonyl - 714- Pyt 0l oh3 34y oM dlngs WE-AMEoE20RebHEn EDELm) 13- Onlnnek Ba) N

stirred at roomtenperatyre for 3 hr followed by additi on of aqueo o apne
# ® ef JUl}, 005

that of Example 3:

15
4-(3-N,N-dimethyl-3-oxopropyl)amino-5,6 -dimethyl-2-phenyl -7H-
pyrrolo(2,3d]lpyrimidine. ‘H NMR (200 MHz, CDCl)) & 2.01 (s,
3H), 2.31 (s, 3H), 2.73 (t, 2H), 2.97 (s, €H), 4.08 (m, 2H),
€.09 (t, 1H), 7.41-7.48 (m, 3H), 8.43 (m, 2H), 10.46 (s, 1H):

20 MS (ES): 338.2 (M+1).

4-(2-formylaminoethyl)amino-5, 6-dimethyl-2-phenyl-7H-

o pyrrolo(2,3d]pyrimidine. ‘H NMR (200 MHz, CDCl:) &5 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, 3K), 8.09 (s, 1H), 8.30-8.45

(m, 2H), B8.82 (s, 1H); MS (ES): 310.1 (M'+1).

4-(3-acetylaminopropyl)amino-5, 6-dimethyl-2-phenyl-7H-
pyrrolo(2,3dlpyrimidine. MS (ES): 338.2 (M™+1) .



VO 02/0' 57267 PCT/US01/ 48280 121 41 (d, 3H) 1. 6 & (s, 3H 2. 05 s,;3H)
, 2.2 2(s, 3.43. 2 (m 2H 4. 73 (m 1 5.22(d-|—[)1 2095
4 1 - ooy 8.36-8.40 (m 2H) , 10.13 (s, IH ; M5 PEBUSHI/ETBE! 2

(M-1) 5 Exanple 10: Reaction of 117

4-chl or o- 5, 6-di net hyl - 2- phenyl - 7H-pyrrol o[ 2,3d] pyrimdine with the

m xture of dl-1-am no-2- (1, 1-dinethyl ethoxy)carbonyl am no-propane and

dl -2 -amno- | - (1, 1 -dnethyl ethoxy)carbonyl am no-propane was run in a

si m | ar ngie‘tﬁ'“ﬁf ?,that of Exanple 1. The reaction gave a m xture of
-4-(1-- =2- (I, 1 -di met hyl et hoxy) car bonyl am no) et hyl am no- 5, 6-

dl net hyl - 2- T) heDyler#HHRERNIX-2, -KopopY i anel ris 4 ~dirfekhyl - 2 -phenyvi-
met hyl - 2- (1, 1- di net hyl et hoxy) car bonyl am no) et hyl am no- 5, 6-
di net hyl - 2- pHepykroiiodgr, Bdl pyzigdEpnei mi(dhd wmeh wer 3915 umsak At edwBg

col um chr omat ogr aphy . ( Et OAc; hexanes=1: 3) iyst fr ctlon was
dl 4 (l net H}Fsgit’gal;él n%{hyr‘.é?ﬁ th ac1§1 dlCh{C Ome-a}'l Ve i -y t.0
ca--bonybanmn¢ethyhéanimmuftfhghr&ﬂﬂqﬂxdh—phengh 7THstirred at room

D7 1002, SELRUL e o NI 00f g EPEIH Bl 20 % S (et

5.36-5. 40 (dpoJiBgHz, oW , U5, 53X AR, LRRPe7agure7. 4% kem BH)X -1283 37%8544
(m 2H) , g %éeﬁéfral.léh 5 ME2395 3o MyﬂassTherﬁee%&éJ@C&sgns%seeleé

(2- (1, 1- dinet et hoxy) car bonyl am ndpr opyl ) am no- 5, 6-di net hy
c)henyl 7H—p¢rrpteb3r8d)pyr|nhdnnelay&n hmEtQ@ﬂﬂogtkphfIIEE)OE 25e2aﬁ6-1 40

m 12 ( 3,6 (Mog 2H) 919545%0 .6M
Zp_{) 5%2@9(—3 2J§|g)005? %JO %ve’ﬂ_ﬁ%B beg (%%)% 704 4 g_'z Héa ;zQ/ ]
8 37 8 44(rrpxza|§)ro;19189m(zsw+5|) 6 - IvBmf{Els)'l 3gehenyin- -Plfj P?ﬂf\ﬁoflcﬂ z)wsdg
conpounds wer e . obt.ai ned man t Ex Le 10
(S, S)-4-(2- Be\,’eﬁwgﬁrf‘ﬁm:y %é?ﬁ% 58’5 Ol r?y130%2 ?)‘ne%ﬂ 38s
7F+r)yrroIoB3)3deyn|Ntdlmﬁ) *&10&%«(2034h+t7 £OCI) 538A3 gnpa (m, 2H);
MS (ES): 311.1 (M+1).
15
The following compound was obtained in a similar manner as
that of Example 4:

4-(3-aminopropyl)amino-5,6-dimethyl-2-phenyl-7H-
20 pyrrolo(2,3d)pyrimidine. MS (ES): 296.1 (M'+1), 279.1 (M -NH,).

Example 5:
[ 4-(3-hydroxy-3-oxopropyl)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 mL), 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-oxopropyl)amino-5,6-dimethyl-2-phenyl-7H-
pyrrolo([2,3d)pyrimidine. ‘H NMR (200 MHz, CDCl;) & 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), 8.41 (m, 2H), 10.68 (s, 1H); MS



354 H , 1. 60 (s, 3 , 1. 83 (m 2H , 2. 1 a2(s, 3H , 2. 3 $’>"
2 H) 232(s,3|—|)t§.73(br,IH),4.25(t6IH),529“'(1d 689
| H), 7. 43y oHehéen 3H 35-8.40 (m 2H), 9.05 (s, | H) PCO/UB014280UN
201,15 WD 02/ 057267 PCT/ USO /45280 129 4-

(~n-met hyl - 2- ace, ~yl amd-nopropyl) amno -5, 6- dine thy! -2-phenyl--

, THpyrrolo ( 2, 3d) pyrimdine. -HNW (200 VvHz, CDCl S| ~ S, 6H) , |
56(s 3H , 2. 07 (s, 3H 2 .36 (s, 3H 3'76 (d, 2H 5. 78 (t, IH ,
*7. 41-7(:'5483("-|W|13H)\47‘93(S lH)8.39(m 2:j) 510 . 07 (s, 1H

, M5 (ES) @ 352 - 3 (M+l) - Exanple 11: di-4- (1 rrethyl 2- (1,
1- d-4net hyl et hoxy) carbonyl am ncethyl) am no-
- di met hyl - Zhﬁhéﬁ’ﬁllﬂmnﬁyFPé‘PS“(‘és sa]fep?htmlaier#elpee §1mi@ agg Magnes3 afol )

was treat eq paiet Iyt rExfamigAre0acetic acid (0.5 nb) in dichloronmethane (2-0 mL)
for 14 hr. The organic solvent was renoved in vacuo to dryness. The
resi due SV\BS di ssolved in N, N-di nethyl formam de (2-0 nL) and triethyl am ne

gZO(iGr r (L)L)lg -T@ 1&5@: B@bﬂbpﬁﬂe&hr@&rﬁy\?a?gﬂdedhmefalnﬁr?iwdf t)g%méé h(vgzacf- rmg :
S XT.U u
Por a5 o BRe e He e s Y, S S Had DS

subj ected to preparative thin |ayer chromatography (Et OA\C) to give 27 0 ny

(5201) of d2-4- nmet h Iamnoethyl) am no- 5, 6 -dinethyl - 2
20 phenyl - '4742pyﬂr$?1)*|>%f!ér§ ?Wﬁ%‘é%% aW( 06 e 133 - Bhea?vl387*1 42

(m %ﬁlﬁféﬁ% E"%@’“‘%E’ boomdr Faad 580

3H , B. 37-8 .43 , 10. 44(3, 1H) ; I\/IS(ES) 3382(M+1) 2 5
Exanpl e 12:4- ((3RI-'R1)QEP-?12Y ATASERAIBHEKYE T 4R PNE- 5, -Glidar Yt 2 2ppRamM - T
pyrrol o(2, 3d in m | ner t hat, of. | le 1
Py oL oC2, SNBMITA R B SRALGH | o RIS B Yo XU
{r, 3H), 1.71-2.03 (m, 4H), 2.08 (s, 3H), 2.37 (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).

- (2-methylsulfcnylaminoethyl)amino-5,6-dimethyl-2-phenyl-7H-

20 pyrrolo(2,3d)lpyrimidine. ‘H NMR (200 MHz, CDCl,) & 2.18 (s,
3H), 2.27 (s, 3H), 2.%2 (s, 3H), 3.39-3.53 (m, 2H), 3.71-3.88
(m, 2H), 5.31-5.39 (m, 1H), 6.17-6.33 (m, 1H), 7.36-7.43 (m,
3H), B8.20-8.25 (m, 2H), 9.52 (s, 1H); MS (ES): 360.2 (M +1).

25 Example 6:

A mixture of 4-chloro-5,6-dimethyl-2-phenyl-7H-pyrrolo(2, 34d)
pyrimidine (0.70 g, 2.72 mmel) and 1,2-diaminoethane (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-§minoethyl)amino-5,6-dimethyl-2-phenyl-7H-
pyrrolojz,Bd]pyrimidine. MS (ES); 282.2 (M'+l1), 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

triethylamine (50.4 mg, 0.498 mmol) in dichloromethane (2.0



1, 2 -diam nocycl ohexan 0. 63 g, 5. 517 mol) , treated mﬁrhltJJh | 2006
riethyl agidr69267726 9, 175 nmmol ) and acetic anhydride pC@u3Bb4ps03. 1B
nmol ) H\NNdeHwHonmmde(loou&)at roomtenperature for 2 hr.

After renoval of solvent in vacuo, 35 ethyl acetate (10.0 nL) and water
(10.0 mL) were added to the residue. The m xture was separated and the
aqueous | ayer was WO 02/ 0-97267 PCPUS01/ 45280 JLJ INI 2005 123 extracted
with ethyl agehatad 2adddd. rapionyiheh@tchxheaq%tsatse Pl Ui 5y Was drd ed. .
(MaSO, ) and flla?red T& lirate s concentrated in vacuo to drynéss

and the resi B8 S ectpe‘dt?’b toPgrm “&8r M%W(E@@‘@’Héiane—l-’l )

--c 5 give 5 6 he -
L E LS Sttty T g O UING ,
51.43 (m 4 Hhrpmaco@ra@my 3 (BLOAC). 84 (give ) ,02.m7 (6255"325')0‘ 10<2(m

2 , 2. 3 1 4.24

7. Z% 7.48°(nP g% ggjy%amid“%eééy(ﬂaﬁ‘ﬁ)n@ 887 ¢ ’“el”HjFQ 2I\7§%E§)\” §‘78 3
(M +1) Exa”pb?ricaloTQ 349 PhyHimaR@i0fe 4 MS (<%mhy@r3%xxéetwl yyamno- 5, 6
-dinmethyl - 2- r)henyl -7H pyrrol o[ 2, 3d] pyri m di ne (40 0 ng, 0.141 mmol) in
15 pyrldlne (1.0 nm.) was added acetic anhydride (0. 108 9, 1.06 mmol) at

O -C. The ni Tharfohaiswshir cedpatndsonetenpptaines £ara ¢ihk1apdmahe esolent
was renoved a resi due was subjected to preparative thin |ayer
chromat o raptﬁH at é?cﬁ Iﬁg%gng -1:1) to g|ve132 3 ng (?1%? of 4-(2 20 g
acetyl c) 9ethy|)an1no 5, 6-di net hyl - 2- phenyl - 7H pyrrol o[ 2, 3dl  pyri m di ne.

gg/R( EI]ZOQFDWMQD@ )m@tiﬂa)lg&é§et§g‘)lemn?:ﬂ%§35(§ -gi jrli@:]m&g fm&%ﬁy%%ﬁ’z(m

2H), 11.23 (syrdele (253E ayplieitdneA SHI emRon 28f0 I'_NM ~€Hta; )0‘6(9714 rr%
0. 313 mmol) §ﬁg o§a£¥I(sch£gf|d§ £§9(5 nyﬂ)27 3 (m' §§? nnnl% |

di chl or onet hane
4, 29 (m, 1lH), 5.68 (t, 1H), 5.84 (m, 1H), 7.42 (m, 3H), B.36

15 (dd, 2H), 9.52 (s, 1H); MS (ES): 339.3 (M +1).

30 pyrrolo (2, 3d) pyriﬁji ne (0. 15 g, 0. $83 mmol Jgand UR, 2R) - (-

4-(Z—N'—ethylureaethyl)amino-s,6-dimethyl—2-phenyl-7H-
~pyrrelo(2,3d]pyrimidine. MS (ES): 353.2 (M +1).

20 Example 8:

To a solution of 1-(3-dimethylaminopropyl)-3-ethylcarbodi-
imide hydrochloride (41.1 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 ml) was added
25 4-(2-aminoethyl)amino-5, 6-dimethyl-2-phenyl-7H-pyrrolo(2,34d)
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-é-phenyl-7H-
30 pyrrolol2,3dlpyrimidine.. 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]pyrimidine (60.0 mg, 0.213 mmol) in

35 dichloromethane (2.0 mL) was added N-trimethylsilyl
isocyanate (43.3 mg, 0.051 mL, 0.320 mmol). The mixture was



(4.0 ML) with | drop of N, N-di net hyl f or ram de was irred at OOC for | hr
foll owed by addition of (2-am noet hyl ) am no 30 iib - 1 JUN 20045
5, 6- di mety hyds7péreny! - 7H-pyrrol o[ 2, 3d] pyri m di ne (80. 0 ngpCTASHRERSIMDI )
and triethylamne (57.6 ng, 79.4 gL, 12570 nmol) at OOC. After 3 hr, the
m xture was concentrated in vacuo and the residue was treated with the
solution of 20k piperidine in NtN-dinmethylforamde (2.0 nL) for 0.5 hr.
After renoval of 35 the solvent in vacuo, the residue was washed wth
diethyl ethker-iedane (boh) teapgraculdeliny (3kr bl4ckedamyne ¥ azasd j:i ]
f", oxohoxyl)am no-5, 6:di methyl ; 2- phenyl,-7H pyr r.ol o( 2, 3d) yrimdine. M5
(ES) ; 3S3. 294H°HD 5.°'§%<‘é‘ﬁp ocll‘/‘s?"’%g)&esm"mtieo'g %flmaflzqfam'-ﬁgé’t-‘ﬁw )Smac
am no-5, 6 atiowrthyi- Ziljlkcangel, 7khepfilatai?, ddkpyronFed-ra-ea0.: Ngy -0 249
mmol ) and succinic anhydride (27.0 , 0.274 mmol) in dichloronmethane (4.0
m) wth | t6r §gYHRSK, N%Eﬁﬁ@h%l-ﬁoﬁ‘ﬁa”ﬁildé)m 4ti(Rrogese chydmantienper.ad-ur e
for 4 hr.s5 The me@aehi-on phextar-& rexibaet ad)wiinl@2Q% sediwa hydroxide
(3 x 5.0 nl). Theggquegﬁg ggluﬁ?%? was qacidi] |edm%9#%Q3 R?h¢3$%chrégfdé to
pH a 7.0. TH& whble mixture was extracted with ethyl acetate (3 x 10 nl)
The 'conbi ned organic solution was dried (MyS04) and filtered. The

filtrate was concentrated In vacuo to dryness to give 15.0 ng 15 (16% of
4- (7- hydr ox ¥ 18- 49418Wing| GRBREPPGF) 4RFRoCBE@ined in a similar manner as

di met hyl - 2- phaRry lo£7 Exapiel of.2, 3d] pyrim dine. M5 (ES) : 382.2 CM+1) .
Ekanpl e 16: 20 To 10 nL of dinethylformam de (DVMF) at roomtenperature were
added 7 mg of 4-(cis-3-hydroxycycl opentyl) am no-2-phenyl -
S.6-dinethyHJ?&h—@y{aoéoy2aadhppﬁdpyﬂrﬁminbkeweddnmeﬁﬁyngzo?hewyﬁomg-
glycine, 20 My of N,_N-dj nethyl am nopyridine (DVAP), 293 ng o

hydr oxybenz 8¥FF228 (@  AASYF @2 nff HMR1-(209 2Biz, CDC1,) & 1.28-1.32
di met hyl ami nepr gryd )e3; e3 hyl catbheii nisge Inydr ochiorjgle §M C p. 30The reapti
m xture Was3|-gf6t-3s-t8|3rr(lmn,g Z%G,r n‘i glh(g-"l.DB'\g: \(\Q.S 1H), 5.60-5.66 (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).

‘- [N ]

on

(R)-4-(2-acetylaminopropyl)amino-5,6-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-5,6-dimethyl-2-
25 phenyl-7H-pyrrolo(2,3d]lpyrimidine. "H NMR (200 MHz, CDCl,) &

1.41 (d, 3H), 1.68 (s, 3H), 2.21 (s, 3H), 2.34 (s, 3H), 3.46-

3.52 (br, m, ZH)] 4.73 (m, 1H), 5.22 (d, 1H), 7.41-7.46 (m,

3H), B.36-8.40 (m, 2H), 8.93 (s, 1H); MS (ES): 33B.2 (M +1).

30 (s)-4-(2-acetylaminopropyl)amino-5,6-dimethyl-2-phenyl-7H-
pyrrolo[2,3d]pyrimidine. ‘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), B8.39
(m, 2H), 8.67(s, 1H); MS (ES): 338.2 (M +1). '

35
(§)-4-(l-methyl-2-acetylaminocethyl)amino-5,6-dimethyl-2-
phenyl-7H-pyrrolo(2,3d]pyrimidine. ‘H NMR (200 MHz, CDCl,) &



t hen renoved under redu pressure and the reacti m xture was
partitioned between 20 f ethyl acetate and 50nL wat er. The a&ué Nsc005
portion wasomshiaacted further with 2x201m 30 of e*thyl acREHLEVIAIPY he

conbi ned organic portions were wash&l with brine, dried over anhydrous
sodiumsulfate, filtered and concentrated. Purification on silica gel,
el'uting with ethyl acetate/ hexane gave 410 ng of the desired product:

4- (Ci s-3-(N-t-butoxycarbonyl - 2-am noacet oxy) 35 cycl opentyl)

am no- 2- phenyl 45, 64; diHvet hyl e ¥ Hsy 301,022 03d](s, pgKb i di. AR, (&5 EES) = . 3¢-

(M +|_)-480 rzw?; g &rgStf"H vva§ I,?enrtrﬁ_ﬁt ed: 4 V\D.O /05.72 7 .PQTI U§pl/ 45280

125 with 5 | Uor oacetiT aC| |ch|croneznane a: " "room
tenperature,eleétaover(mbgﬁﬁ)anaothén(eontéhzruq.é’sn. 3FBi.urMt+dh.with
et hyl acetate gave 300 ma of an off wh:.-:e solid;

4-(ci s-3-(2-am noacet oxy) cycl opentyl )am4-.nc-z-,6-d~-ne:~" -\, 5

1- 2- phenybB- 7Rixpgpiel P2, 3d) pyrimidine tr-L- flucroacezic ac-A salt, M5 (ES)

M +1)=380.1. Cn kil | d h t t the_follow ng,
((:orrpoamds caf® Bﬁeééﬂlt Rési zleg‘ %O’??ﬁsre n&#‘eﬁﬁ ST gﬁygg%bep}%io‘ r<3¢)

4-(cis-3- hydpyﬁxrymgichepmm)aMnm&tedm methydl 2 phreiryd - 7- H , pydroeoh@ ] 3d)
pyrimdine M5 (ES) (M +I| . , L
4-(cis-3-(2- %ﬁ?ﬁE&be?o??éE}EWOBBnPfoéﬁFn5n§ Gdﬁ %%ﬁT@W°21 161, 1-dimezhy’

henyl - 7H -
B L i R e G U

pyrrol o[ 403d3hgti pEdiEremEd (R@#FF*OGGEEZE 4.mq§;ure of dl-4-
AL %mlg—z%mie:&x%ﬂgwags R .50
-di met hyl - amphkmiyu pReRYpy7HoPYE 2P d)[Bdeﬂmﬁrme;dme and dl-4-(2-

methyl-2-(1,1-dimethylethoxy)carbonylamino)ethylamino-5,6-
dimethyl-2-phenyl-7H-pyrrolo(2,3d] pyrimidine which were
15 separated by column chromatcgraphy (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), 1.85 (s, 3H), 2.31 (s, 3H) 3.34-3.43 (m, 2H),
20 4.62-4.70 (m, 1H), 5.36-5.40 (d, J=8 Hz, 1H), 5.53 (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-
phenyl-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), 3.85-4.10 (m, 1H), 5.41-5.44 (d, J=6.0 Hz, 1H), 5.65(br,
i1H), 7.40-7.46(m, 3H), B8.37-8.44(m, 2H), 10.89 (s, 1lH); MS
(ES): 396.2 (M'+1).

30 The following compounds were obtained in a similar manner as
that of Example 10:

(S,8)-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), 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), B8.35-8.40 (m, 2H), 9.05 (s, 1 H).



M5 (ES) (M +l)= 352.4. -~ 1.
4-(2-N - net hyl ur eabut yl ‘1 no- 5, 6-di net hyl - 2- phenyI.H- 30 1 JuN 2005
pyrrol o] 2ygd}/8mké m di ne M5 (ES) (M +l)= 3677.5 PCT/US01/45280

4- (2-am nocycl opr opyl acet am doet hyl ) aat no- 2- phenyl - 7H pyrrol o[ 2, 3d)
pyrimdine M5 (ES) (M+:L)= 309.1. 35

4- (tx, ans-4-hydroxycycl ohexyl ) ani no-2- (3-chl c) rophenyl )-7H WO 02/ 0- 57267
PCT/ USQl / 4- - Np86° -rme%hwr?oa@mhwzwmm rRmVES (ES)-dBmelthyl-2-chenvl -

- hydroxycycl [ }rarbng; 3d Smidafnd. uar fke v PY d 0,y k2,3d

pyrim di ne Ngffégg (N¢+?.):3£P¥#2. 4 - ( gzggﬁs?%bqﬁgiHoé?%?ﬁﬁo%eiyr# 'S
amino- 2 - (4Bbyridyf) (S7HBhyrs o? (5 303l i 4tk nES MSHES)3 X8 - (§=328. 2.
Exanpl e 17 10s Sgdere, | XLl €14L17.48 MBramy NN 9 Ns H 840, O, 75 Clm0 220 0

HN 23 N N? mgép%?géagigﬁgaﬁfﬁ2§35?4 §52$9 Tne+Pyrrole ni trogen of (7)

(Schene | X

Example 11:

dl-4-(1-methyl-2-(1,1-dimethylethoxy) carbonyl aminoethyl)

amino-5,6-dimethyl-2-phenyl-7H-pyrrolo(2,3d]lpyrimidine (60.6
10 mg, 0.153 mmol) was treated with trifluorocacetic acid (0.5

mL) in dichloromethane (2.0 mL) for 14 hr. The organic

solvent was removed in vacuo to dryness. The residue was

dissolved in N,N-dimethylformamide (2.0 mL) and triethylamine
(2.0 mL). To the solution at 0°C was added acetic anhydride

15 (17.2 mg,. 0.016, 0.165 mmol). The resulted mixture was
stirred at room temperature for 48 hr and then concentrated
in vacuo to dryness. The residue was subjected td preparative
thin layer chromatography (EtOAc) to give 27.0 mg (52%) of
dl-4-(l-methyl-2-acetylaminocethyl)amino-5,6-dimethyl-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 (d,
J=6 Hz, 1H), 7.40-7.51(m, 3H), B8.37-8.43(m, 2H), 10.44 (s,
1H); MS (ES): 338.2 (M'+1).

Example 12:
(R,R)-4-(2-aminocyclohexyl)amino-5,6-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-phenyl-7H-
30 pyrrolo(2,3d)pyrimidine (0.15 g, 0.583 mmol) and (1R, 2R)- (-
)-1,2~-diaminocyclchexane (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



di -t- butyldi carbonategnder : basic conditions t ield the JUN 2008
correspondi ng car banat 2). Radical brom nation (22) proceeded’ o

regi osel ad iv@hywst o yield bromide (23). In general, conpRiRbS{128}80ser ved

as a key electriophilic 3 internediat2d for various nucl eophilic: coupling
partners. D splacenent of the alkyl brom de with sodi um phenol at e

trihydrate yielded compound ( Subsequent  di I e of SPEN- Q.
02/ 057267 PCEAIS@ILED861137 e‘z’%Y& atyt* qau‘h or(lgd}pang gg%val o?éthe Bty yI

carbamate protiaet | Agegapepsetoutbad was cite est efMyd@l)diand désitredecorprrnd

25 5 Detai | Synt h f dg
(SchZame I X C?Iﬁ-}e it 3 "’/ea'/%l?% Ofg%%?gg 3%1% carzrbo%%?gjéb%cqr%?&giwéé%ﬂ%ﬁ

and di met hyl wa?gngrmmﬁcutdﬁac( ]:oil.&mg cgrgmmgyam@ye (BOPEG FE ¥Rty o<
cont ai ni ng (7%30\1&65570 ”“@d Lr) (ﬁ“ﬁ) pyI A fige dy3hinno o yad A dsar \2e9-hnéhe
S tra

reaction due was partltloned bet ween_ CH, d
and water. The G-@ﬂ\@thkalfe?r m@eny ‘eB&TPdFe’%P 1ok P IREFL MRS - £ | ter ed™hd
concentrated o yigtd @D@i cks spldd. (dr] ashgchromsd ogs apBy H( Si Q2;841/ @n, 2

Et OAc/ Hexanes, Rf 0. 40) d 80 ite salid 25 (22),,
NVR (200 Mz Hch?le%?esésso (?ﬁe 2%1 ;& ‘%«) 24)“25 ?#’9 38 A “ﬂo %6%
1H, pyrrol e-Hx) 2. 6624s,(b3H, p}qr)rol=e2(9H(®,, 1H) . 764%S7.498, (m,” 3H), 8. ‘45-

carbamate; €. H 3)g Mg, mGl g da 348 1 Mot 30 &S 1770C 3 (me1)

Example 13:
To a solutien of 4-(2-hydroxyethyl)amino-5,6-dimethyl-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
mmel) 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 acetyloxyethyl)amino-5,6-dimethyl-2-phenyl-7H-pyrrolo (2, 34)
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), 8.42(m, 2H), 11.23 (s, 1H).

[ 25 Example 14:

. A solution of Fmoc-B-Ala-OH (97.4 mg, 0.313 mmol) and oxalyl
chloride (39.7 mg, 27.3 ulL, 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 wlL, 0.570 mmol)

at 0°C. After 3 hr, the mixture was concentrated in vacuo and

the residue was treated with the solution of 20% piperidine
in N,N-dimethylforamide (2.0 mL) for 0.5 hr. After removal of
35 the solvent in vacuo, the residue was washed with diethyl

ether:hexane (1:5) to give'B.O mg (3%) of 4-(6-amino-3-aza-4-
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N- Br OrOsucci nim de (508 ng, 2.86 Tnnol) and AIBN (7-:2 mol) wes & f;lﬂgeg to
a sol ution containing (22) (935 ng, Z. 71 mmol) and CC, (50 ni) d 2005
solution was heated to re-f-"ax. After 2 h the reaction was cooled to
room temmerature anc Lasr. 5 concentrated in vacuo to yield a white sol".
ch--omat ography (Si02; 1/1 CH O,/ Hexanes, i ~,.lelded 960, ny..
(84Kk) of a mabewmcafo:mp Sl.ﬁﬂme(tz*uol *42!6"39 O - 26,

QH ;:)yrrblg-éﬁ%[ “E‘% 1%?%3’ I;?75§ ; (ﬁng?gpyrrol e; H) lg Mg?r I(S1: 423. 9;

Mot = 155-1570C. €I 15 NNO O 124 20 -71 SOdI um phenoxi de trihydrate

(173 ny, 1.%%%;? )lgfyas added in one portion to a solution of brom de (23)
(410 ny, O. 25 dissolved in LH,cl: (5 nL) and DVF (10 nlL) After 2

h the reacty %I%Qlwhl ep mmmmﬁem}eldmnménseﬁ;@e{h&ﬂdzmhenv‘ -Tive
wat er | ayer was extracted with The conbi ned CH, O - f(’; yers were
e

washed wtmm@@[%ﬁ@@mi%m(mﬂt@ged 02749 EBRidnid BUESIPREI d a
yel I ow sol ighhyd ﬂsdhctm.rmt Ry aphy7 80nesl 024n 14 Sl ¥orheieanes (4 Rd AL30)

RNt =E? 1Pp%es; of g“@md?@%%%bi;%%ﬁyﬁe“% §ELRrSD 4 Aroohy
7. 0 3 (m tenper&ture for 4 hr. The reaction mixture was extracted with
10 20% sodium hydroxide (3 x 5.0 mL). The agqueous solution was
acidified with 3 M hydrochloride to pH = 7.0. The whole
mixture was extracted with ethyl acetate (3 x 10 mL}. The
combined organic solution was dried (Mgs80,) and filtered. The
filvrate was concentrated in vacuo to dryness to give 15.0 mg

(16%) of 4-{(7-hydroxy-3-aza-4, 7-dioxocheptyl)amino-5, 6~
dimethyl-2-phenyl-7H-pyrrolo[2,3d)pyrimidine. MS (ES): 3B2.2

15

(M"+1) .
Example 16:
20 To 10 mL of dimechylformamide (DMF) at room temperature were

added 700 mg of 4-(cis-3-hydroxycyclopentyl) amino-Z2-phenyl-
§,6-dimethy.1-7ﬁ-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 2-(3-

=25 dimethylaminopropyl)-3-ethylcarboiimide hydrochloride (EDCl).
The reaction mixture was left stirring overnight. DMF was

then removed under reduced pressure and the reaction mixture

was partitioned between 20mL of ethyl acetate and 50mL of

water. The aquecus portion was extracted further with 2x20mL

30 of ethyl acetate and the combined organic portions were
waghed with brine, dried over anhydrous sodium sulfate,
filtered and concentrated. Purification on silica gel,
eluting with ethyl acetate/hexane gave 410 mg of the desired
product: 4-(cis-3-(N-t-butoxycarbonyl-2-amincacetoxy)

35 cyclopentyl) amino-2-phenyl-5,6,-dimethyl-7H-pyrrolol2, 3d]
pyrimidine, MS (ES) (M'+1)=480.2. ‘The ester was then treated

124



H , 6.83 (s, 1H pyrrolg-H , 5 45 (s, 2H, ArCH% 1. 76 (s, ¢
carbamate- CH.,) ; nms, - 436 .2. 35 WD 02/ 05726 CT/USC1/45280 izé”bﬁuu’
HN NH  1Q/dlo/d¥7387A sol ution containing (24) (85 ng, 0.20 RGHUPONES28%5
acetyi et hyl enedi am~ne (201 ng, 1.95 m¥ol) and DVSO (3 nlL) was heated to

| o0"c. Af ter | h the tenperature was raised to 13 0 cC. After 3 h the

reaction was cooled to roon1tenpenqture rtigi . het £t QAc and
wat er. The maWEthlay@# Ris 208x tracrEd ™ afﬁqgtdgéi jH] {§2X) I ned Et OAC

layers are 20, %é‘?rﬁ daciptesr , 1dEt ebvarer nbgso’ .angd | rbgmed:ra!mje“.-*"eﬁ
ash chr

concentrat ed. omat.ogr a (Si g|,= P25)n--e
yi el ded 73 ngT¥DBWEEF iDL soﬁe%aa‘?%el;? "Zé%o R (200 Nz, N

DMB0-cj 6) 5 1;o§£a(hf Scid-Hi- (N--H)‘n:.&o%&e(iﬂw)’MayclApeH;ylSEGS’IFbP - EmeTiRYH)
, 7.57 (br t, 1H NH) . 7.20 25 7. 50& g}g, 09 (m_.3H,
Ar-H) 6.595(s1-2Hphepyir3HePrFrolg (223¢4! YEH“‘*%FE:H = ”81°?ﬁf‘zﬁ RCFF)

, 3. 36 COCH.:) ; M5, M 1 = 4 02. 6 Th
.y nﬁgindguae%gsébtal §)£§803f1 ) ©

foll owi ng co ned Tn a manner simlar to 30 that of
Exampl e 17: 4-(2-acetyl am noet hyl ) am no- 6- phenoxynet hyl - 2- phenyl -

pyrrol o2, 3d] @ﬁgl )i e g MPn 19931%7,@0 wiB (ESprecdfieb chidet he 350410@2?9

- | - 6 - |
ohanyl - 7H pyFPURBERABAFAgr bR HYREIS RAR B Y 4508 T AFGTT . SbSHPOSF0RPRF

PCT/ USO1/ 4%, 280 130 4 - (2 - acetylan1noethy|) amno - 6 - (4

_ChlOrOphenOXX-q%Eh-B:%ydrcxycyclopencyl)amino-s,6~dimethyl-2-phenyl—7H-

pyrrolo(2,3d] pyrimidine MS (ES) (M'+1)= 323.1.

4-(cis-3-(2-aminoacetoxy)cyclopentyl)amino-5,6-dimethyl-2-
15 phenyl-7H-pyrrolo[2,3d] pyrimidinetrifluorocacetic acid salt
MS (ES) (M'+1)= 380.1.

4-(3-acetamido)piperidinyl-5,6-dimethyl-2-phenyl-7H-

pyrrolo[z,ad)pyrimidine
20 MS (ES) (M+1)= 364.2.

4-(2-N'-methylureapropyl)amino-5,6-dimethyl-2-phenyl-7H4-
pyrrolo[2,3d] pyrimidine, MS (ES) (M'+1)=353.4.

25 4-(2-acetamidobutyl)amino-5,6-dimethyl-2-phenyl-7H-
pyrrolo(2,3d])pyrimidine,
MS (ES) (M'+l)= 352.4.

4-(2-N'-methylureabutyl)amino-5,6-dimethyl-2-phenyl-7H-
30 pyrrolo(2,3d)pyrimidine

MS (ES) (M'+1)= 367.5

4-(2-aminocyclopropylacetamidoethyl)amino-2-phenyl-7H-
pyrrolo(2,3d) pyrimidine MS (ES) (M'+1)= 309.1.

4-(trans-4-hydroxycyclohexyl)amino-2-(3-chlorophenyl) - 7H-



phenyl - 7H-pyrrol o[ 2, 3d) gui m dine. M5 (ES) 4 3 6 . 2. IVF 4- (2-m-1

l\r ol
acetyl am noet hyl ) am no - (4 - net hoxyphencxy) e, -2 - c405
phenyl - 7k ®¥i60826 [ 2, 3d] pyrimidine. kS(ES) : 432.1 4 (2CT/US01/4“280
-acetyl am noethyl) ami no- 6 - (N—pyrilzﬁ n-2 -one) nmeznyl - 2 -
phen-yi-7Hpryrrolo[ 2, 3d] pyrinmd,'-ne. M5 (ES) : 403 .1 M,! ~. 10 4- (2
-acetyl am noethyl) amno- 6 - (N-t)henyl am no)ner-hy' ~ ) -en,,,--- -

7H pyr : - cl o[Rs3gys | i tHnepy M idES)e M3l (ED). OMK: 1)=342 8.

4- (2-acetyl am noer - hyl ) am no- 6- (N- et hyl - N- pheny' ~; . am -, no) mnezhv" 2 -
pheny 1 - 7H pyrrolo[2,3dlhgg |m|d|ne.IVB(ES) 1"l - B (M
1,1 15 4- (2-4\ ¢ peahyl-drdydropy)rs hehexpheadipeetdry( 2 2L breRypopAY L ! -
pyrrolo[2,3d] pyri.mdine M5 (ES) : 4 xanpl ¢ 18: Synthe5| of
adenosi ne APYSE@EONI 4t 33 ’(wh%%ifhdl'?%lg*:ghd‘%ﬁggﬁﬁg 2320 (Tabl e 13

bel ow) ca; be synt he5| zed by the general procedures herei n. HO, Cl aNH

G CoMt Poundt 30 =SABIAd BTN = HNVE | BN "d L3 (Mo an 1703

(m 24, %y:oré-l&m , 2)pyrmiddnd ms, (£8) (M4ﬂ 6B1(0d,2. 1H J 4 .4 H)

-
/5

6.59 (m | 9rn1H),721(m2H),7.49(dd,1H,J(m
IH S. IS ( IH, J 8 Hz) , 12.. 55 (brs, SHz, 14Hz) , 8 .03 IH). M
(ES) : 2 7ExaQnﬁQﬂ'E1170 -1 JUN WD 02/ 057267 PCT/ USO1/4-5280 131
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30 The pyrrole nitrogen of (7) (Scheme IX) was protected with
di-ct-butyldicarbonate und:¢: 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

W
(v}

intermediate for various nucleophilicz coupling partners.
Displacement of the alkyl bromide with sodium phenolate
trihydrate yielded compound (24). Subsequent displacement of



320 (3,, MS (ES) -. 34, -1 X .0-1) p.xa=ple 19: nt hesi s of adepo@;i ne .
A, Antagoni st. Com/ounQ322. (Table 2.3 below) c e svnzhes-ze4- " I\’\i-@ﬂ\)
general pwoae@sT6s gi ven below. 0 OH HOi | C N MeO HCl NOUIBSUHYINESOHCI N
Pg 7. NHNNOE N10 N4,::rJ H BEONNN 28 29 30 N~ H 15 Conpound
28 (10.93g, 50.76 nmmol) was dissolved in DMF (6-7 nl). 4-Am dincpyridine
hydrochl oride (8.0g, 50.76 mmol) and DBU (15.4 g, 101.5 mmol ) were added
sequential | y-gad 4hel reendsiode wasdheaewovad BSOCThAf t 8rbR22YRoUF§FoBERE:
reaction was 20 cooql.ed t m ur;e, and .t h epgved el v =
vacuo. The HEPReGitI”\%asgﬁlgﬁgt e%fév&yﬁw@%M =9 © S0 ‘rgrf) T él?éggti gﬁs'\haes"

al l oned to stamgouAfit d252 .hours, the solution was cooled to IO C and
filtered. The solid was washed with cold water and dried to yield -7.40g
of a yellow solid, Conpound 2.9 Z5 (6.9% . -1i-NWVR (200Mz, di-DVsO d 6 -
58 (s, |Hs ,péediled, sHkheBib3of dCodbbudds GR5)- (29) Ofn (Mec@bladce Siziyz)

, 12.35 (brs, IH . M5 (ES) : 212.8 (M+l) . Conpound 29 (7.4 mmol, 29.8
mol ) was di Fgbese wXth POCI, and )0 heates to 105*C. After 18 hours, the
reaction is cooled to roomtenperature and the POCl,is renoved in vacuo.
The thick dark oi.1 is diluted with MeCOH | owed by ether (120nL)
The anorphous red solid is filtered and#she ethel' to yield 3.82 ¢
of a red solid. The crude solid is

10 A

N N
— %o
\o
22

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
coritaining (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 (8i05; 1/9
EtOAc/Hexanes, Ry 0.40) yielded 1.70 g (80%) of a white solid

25 (22). 'H NMR (200 MHz, CDCl;) 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 =

N \ Br
30 175-177°C. |
L] \N N

%o
0



15 auvroxi mately 80% purg and used wi t hout further rification=~imn t;hzeoggg

next reaction. M5 (ES): 0.7 (M+l). 90 - "I JUN 02/ 057267

PCT/ USQ (4 pedgk26b32 (2.51. (200MY., d.-:)MSO d Cor- 9 2PCHUSHV/EERH0 | 2. O

2 (brs, 2H , 3. 4 4 (brS, 1H , 4 1282.4r' S 1H) , 4 .56 (d, '-H j =4

HZ),6 63 (rr,, 3.2 Hz) , 8. 20(d 2H, J 4 .4 Hz) (d, 21H, 4 .4Hz)
.11 -67 (brs, IH - M5 (ES) 3 10. M Convcund 1501 (Tahle.1B be_l ow) ..
H- NWVR (70% f28€bhzsudeinimudg s(SQ#H)mg-s 25'25(1’“’“;% %5—5“6% 8 “Fg) 3383

t,2r g 4<HZ Ain®6(Z2) 1BR5J 3,_8 Tz
-~ 42 10 (mmggﬁ)gegg %’c&ecﬁ 1eHsélut3on :)tal in®6(% ng. )

E X1 150
15 bel ow) M5 piBL) 348 9w +5 )“‘L();ogn ncf°1 )‘b‘“t ng%p%@? v§ gt
(200VHz, CDClR{qe} hlélge %ea&:@o&zmwmcooled&s rcdm Ietpe s m* zmc18 ,

, 3H), 2.33 0 (d, 4,76
5(3.850 (Hél, BH) cenceatEAtes H)lg’ Vac °Q %?n Sﬁ} = fﬁ)l‘g‘. 15((mbass}#)

1H Ms (ES) : 39 I n }l@é@é f SNAD)NE AL 960
Ant agoni st . CSﬁ‘pSWnElMigbéh%Ta en)ESF/t)%IQ%I §xc%n beﬁint}ﬁ‘gm ze(; by tk?eea

general proceﬁlgr%wwenabahm ddQid (@B)CL 2B NER NHPO N - CDCk:) 7.6 \32
N'NN O NNN Bog Bag 0-111,Q LH -, NNN 81782(S, 2185 pyrrole-n),

4.93 (s, 2H,pyrrole-CH,Br), 1.79 (s, 9H, carbamate-CH.); MS,

10 M + 1 = 423.9; Mpt = 155-157°C.

Cl

Sodium phenoxide trihydrate (173 mg, 1.02 mmcl) 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 (Si0,; 1/6 EtOAc/Hexanes, Ry 0.30) yielded 210 mg (50%) of a

white solid (24). YH NMR (200 MHz, CDCl;) 5_8.53 (m, 2H, Ar-
H), 7.48 (m, 3H, Ar-H), 7.34 (m, 2H, Ar-H), 7.03 (m, 3H, Ar-
H), 6.83 (s, 1H, pyrrole-H), 5.45 (s, 2H, ArCH.0), 1.76 (s,
9H, carbamate-CH:.); MS, M = 436.2. '

35



conpound 1504 JU Conpou 31 (200 ng, 0.47 mol) di ssol ved ia PC f 005
m.) Triethylamne (51 . 0.5mmol ) and thi om)rph\(ljvi]e (52 ng, O. )
wer e addgd ¢seeguenti ally, The solution was nmixed for sevd@VUHiIIHEA8Es and
allowed to stand for 72 hours. The neaction was diluted with. DCM and H20
and the | ayers were 35 separated. The aqueous |ayer was extracted with DCM
The conbined DC711 | ayers were dried over McSo,, filtered and 0 0 - | JUN
2005 WD 02/057267 PCT/LJSQ /45280 133 concentrated. Ethyl ether was added
to the crude sanple and~ the resylting solid was filtered to yield 100ng
of a white solid, 32 (62"k) - "H OWMHz, =- d..)" d'-.76 (s, 9H
2.6~ (brs, 2H , 2. 79 (brs, 2W,/3 .86 (S, 2H , -7 .46 ~Tr_6 . 5C
5 (m 2H). Conpound 32 was conbi ned with DMSO (3 nL) and

trans- 4- amanocycl ohexanol (144ngy, 1.5 mol) and heated to 1300C fc:* 4
hours. The reaction was coole:d to rqgom 10 tenperature, and diluted with

Et CAc and H2O. The |l ayers were sepafated and the aqueous | ayer was
extracted with Et OAc (2x). The conbixwed organic | ayers were washed with
H 0 and brine, dried over MyS04, filte¥ed and concentrated.

Chr omat ogr aphy (silica, 8:1 CHO 3/ Et yields 32 ng oF=\tan 15 o 4 1.

Et hyl ether was added and the resulj4 nd wasP @7 to yield 5 ny
DD) : d 1.44 (brm

O (brm SH), 3.63 (m 4H),

of a whitggsolid (9'--)-0S - C—14626:
[42 (é, IHH 7.42 (m 3H), 8.33 (m 2H). 20

4H) , 2.03 (bx"n, 214) , 2.
3.92 (m 1H), 4.26 (brs, |

) FfOSsi ne A, ,,Ant agoni st. Conpound 2. 503 (Tabl e
I'5 bel ow) can be synthesized by the ceneral 'Drocedures given below. HJO,

F-xa.=ple 21: Synthesis of

A solution containing (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. After 3 h the reaction was cooled to room 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 MgSo., filtered and
concentrated. Flash chromatography (810,; 1/10 EtOH/ CHC1.,
Ry 0.25) yielded 73 mg (93%)of a white foamy solid (25). g
NMR (200 MHz, DMSO-4¢) & 11.81 (br s, 1H, N-H), 8.39 (m, 2H,
Ar-H), 8.03 (br t, 1H, N-H), 7.57 (br t, 1H, N-H), 7.20 -

25 7.80 (m, SH, Ar-H), 6.89 - 7.09 (m, 3H, Ar-H), 6.59 (s, 1H,
pyrrole-H), 5.12 (s, 2H, ArCH.0), 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:

-(2-acetylaminoethyl)amino-s-phenoxymethyl-z-phenyl-7H-
pyrrolo(2,3d)pyrimidine. mp 196-197°C; MS (ES): 401.6 (M"+1) .

35 4-(2-acetylaminocethyl)amino-6- (4 -fluorophenoxy)methyl-2-
phenyl-7H-pyrrolo(2, 3d)pyrimidine. MS(ES): 420.1 (M +1).



CLCLNNNNH NNBr NNNN BOCCNNN 110CO0 31 33 0 1 01411 Qi ng
Conmpound 1503 The brom conpound 31 (220 ny, O. nmol ) was di ssol ved i'n™
1:1 DVF: iy hhereeet hane (5 nL) . To this was added K, CO. PTT/USAY$5280 52

mrol ) and norpholine (0.047 mL, 0.47% miol) The mxture was allowed to
stir at roomtenperature overnight. Solvents were renoved in vacuo and the
residue was partitioned between HQ and. dichl oronet hane. The organic |ayer
90 - 1 JUN WO 02-G5r%: pETROSOYASBRe34 - ‘\ﬁa&d‘-r%‘a?ﬁﬁt“ﬁ?‘?wg’*s?j?\ -
filtered, and ﬂ@ﬁ?@tb@199rkglbgbvgd@§ ~@hf dWhiet. e sl (=g )whisgls .unamw -2 .
triturazion w et her/ hexanes gave :E;Sng of a white solid, 33 (8411k)
-F-NWR (200MAz, C)d,) : ( 1.9 (9H, s), 2.54 (4H, s), 3.65 (4H, s) , 3.85
59 , 6. 59,1 .80y ?dmi ) a; - (& neconpound- 33 (20
mo 0 15 fmmt ) 4 e e e b aline 6 - (Ao thopn R B
taken up i n3DMVBRezNLY 7FheYrzed@ [(Rade ] PIFIME6R NRas NSAEFEd Wit2h N *Mand 't hen
heated to 10 IOCO Cin an oil bath and stirred overnight. The crude reaction
m xture was poured into water and extracted twice with ethyl acetate

(50m L) . The ¢ertis rek vy yaniodedyerls) sk ronashidt RY T hAip-@- cAfe 'dre dpyEng -

with MySO, a”dpkiakpetiﬂgo 18107 [82RIcG hAWEHi 4 MRS, CORCEM I atagh in Macyo to
gi ve an crange“sol7d. 15 Chronmat ography (silica, 10'k CH OHin CH .d..)
yi el ded 15ng (335.). -HNWR ( 200 MHz, CDCL) 1.24 - 1.62 (4H m, 1.85

10 4-(2-acetylaminoethyl)amino-6- (N-phenylamino)methyi-Z-pheny.-

7H-pyrrolo(2,3)pyrimidine. MS(ES): 400.5 (M'-1).

4-(2-acetylaminoethyl)amino-6- (N-methyl-N-phenyiamno)lmetny:-

2-phenyl-7H-pyrrolo(2,3d]pyrimidine. MS(ES): 414.8 (M-1!}.
15

4-(2-N'-methylureaethyl)amino-6-phenoxymethyl-2-phenyl-7H-

pyrrolo(2,3d)pyrimidine. MS (ES): 416.9 (M+1).

f:xample 18: Synthesis of adenosine A; Antagonists.

20 Compound 1319 and Compound 1320 (Table 13 below) can be
synthesized by the general procedures herein.

o
>

:—_z

N/

Iz
|
;—_z
N/

Compound 26

X Compound 2319
Compound 27 X

F
Cl Compound 1220

30

Compound 1319 (81%) 'H-NMR (d,-DMSO) d 1.37 (m, 4H), 1.93 (m,
2H), 2.01 (m, 2H), 4.11 (brs, 1H), 4.61 (d, 1B, 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). MS (ES): 327.0 (M+1).



(2H, m , 2.10 (214, m _ 2-26 (4H, m , 3.53 (4H, 422 (IH .m .47
3UH m 5- 85 (IH, dg 6.15 UH, s), "7.25 (3H 8 8. 4 2 (2"H YN 2005
10 0 UH, @)0 70_%(ES): 8 (M + 1). 20 Conpounds 1500, X¥gGh;soansk88502 can
be synt h&& 283" 0si ng simlar prepargiion steps of Exanple 20 by treating
compound 32 with an appropriately substituted amine. 25 30 500 - 1 11
U+ "I 2005 VW Q265084267 2BCTALSOLME528E) (134551 YM¥asl) ~- Gal act osi dase
reporter gene assays for human adenosine A, and A2. receptor: Yeast
strains (S. cere%--s:.ae.1 were transformed with human adenosine A (AR
CADUS szrai NpxeXb2@6@) :06yhtubez if2 o f( AdencBADESAst ARt 2g@YEBB2) and :he 5
addition of a lacZ(~-Gal actosidase) rer)orter genge ZC u-,------7e . as_a_
functional reatooundA Tl éTabdescry pPROAYLT C3BnePe t FYRsPEPmESi o™ i &-°°
i sted below eas Hes SiveN beGo. .

(51- N-el ~Hvl g%?’%%)?gm%?gg??ncﬂ-gﬁe), a potent adenosi ne recentor agoni st
wth simlar affinity for A, and A,, receptors, was 10 used as a ligand for

"al | assays. Test conpounds were exanined at a concentrationso - 10, 000

n.M for ability to inhibit NECA-iinduced ~-Gal act osf'dase activity: by

CY 12660 or N5 Prepaga@t i ovi east SL&CK &S Each~ofs,{ he

respective yeast (\fv%r al RS- C()é%@db CY8362, r¢ silreaked onto an LT
agar pl at & and i ncap&td at B0 ufiti Ia col oni Qﬁﬁge\' obferved. Y Mm
t hese coloni es weE® added t & liquid (pH 6. 8)J~and grown ov i 2ty
300C. Each yeast strain was then 20 diluted to an OD60c 1.0-2N'0 ~
(approximately 1-228 1 C cells/nm?® as deternined spectrophoto tricall y
(ol ecul ar Devices VMAX). For each 6 ml of yeast liquid cuItJ:g‘.g;:‘._’,__,Ah:rﬂ1:05f1

15
Compound 28 (10.93g, 50.76 mmol) was dissolved in DMF (67

mL). 4-Amidincpyridine hydrochloride (8.0g, 50.76 mmol) and
DBU (15.4 g, 101.5 mmol) were added sequentially and the
reaczion was heated to 85°C. After 22 hours, the reaction was

20 cooled to room temperature and the DMF was removed in vacuo.
The dark oil was diluted with 2M HCY (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 yellow solid, Compound 25

35 (69%). ‘H-NMR (200MHz, d&,-DMSO) 4 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).

Compound 29 (7.4 mmol, 29.8 mmol) was diluted with POCl, and

J0 heated to 105°C. After 18 hours, the reaction is cooled to
room temperature and the POCl; is removed in vacuo. The thick
dark oil is diluted with 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 is

S approximately 80% pure and used without further purification
in the next reaction. MS (ES): 230.7 (M+1).



40k gl ycerol (1:1.5 vol:yol) was added ("yeast/glycgrol stock"”) . Fro

this yeast/glycerol sto ten 1 m aliquots 25 vveréprepared and stbrtebN ax0q
-800C untylg ;>pdmicred for assay. Yeast A R and A R Assaypcrosiivszdo each

of CY8362 and CY12660 a yeast/glycerghk stock was thawed and used to

i nocul ate Supplenented LT liquid nedia, pH 6.8 (92 m LT liquid, . to 30
which is add&gr_ qh 0% 240t Ol 0585 % 0) 45001vﬁ-fof d. MoKSB) add 22.38 nim of < Ri pes,

pH 6.8). Liqurd cuTtures wer e 0 yerni ht ), .at 30* G AlLguot s
from over ni ghtS%uI(Pﬁrses 2Fdre 2 %l? 'utléd) in? L né&rg coht'ai hi Ty ATT g

adenosi ne i naseb(Tcypq,.Vl .Jor— Y1Hzhr, om €al f(mi, nF.H$t| ARakl>mitosaf! 35~

Si gma to obtain CDGO,, m ) POy S5Y8362: ¢ aR and
CD?,,)— 0. 568¢SkBo6cél |"s/2 % 2\912‘ %?Alﬁﬂ Assa szqwefsg cog%ctéd

with a fipalsvel ymered, 100. a7 |(}n*'96 DHO. MS JEB) 20850 . 9\0(627‘70357267

PCT/ USO /45280 136 well mcrotiter such that a final concentration DVSO
was achieved in all wells. For primry screeni concentrations _of _test
conpounds weCempouhizeH0Y 10TaMe I-lH\/Ib‘-’chF?W)cothUgd (BR5f i I1RAGMEg . C=,02° <

concentrati ONsgyer g zeﬁfed;; (d000c, £31090, @O@ H400,3583, 1@ il-and Q. %.nVM
To each miciofiter ate 10 ul_of. 20k % Y\gs adde rol." ,and
n

Total " welBe) whf t 82 1680l b Test® Cilountr ok* ) = w&s atded to:
"Unknown'jgwelhs. 3gybsequentiny, 280 . UMSOEBIECA268 .OM(MOsLA. R | UM for A2aR)
wer e added to "Total" and ' Unknown" wells; 10 u! 10 of PBS was added to the
"Control"” wells. In the final addition, BC ul of yeast strain, CY8362 or
CY12660, wereompdded tso0al I(Tabﬂ.bslSAbElpwat M§ VESe :t Bdis .&giltared briefly
(LabLi ne orbital shaker 2-3 mn) and allowed to incubate for 4 hrs. at

30'~C in a dry oven. 15 ~(err) Gal act osi dase activity can be ciuantltat ed
usi ng eitherCompound 1500 (Table 15 below) °‘H-NMR (200MHz, b

15 - 1.80 (m, 6H), 1.85 - 2.10 (m, 2H), 2.18 (s, 3H), 2.33 (s,
3H), 2.50 (d, 3H), 3.90 - 4.10 {(m, 2KH), 4.76 (m, 1H), 5.50 (4,
1H), 6.03 (m, 1H), 7.40 (m, 3H), 8.37 (m, 2H), §.15 (brs,
1H). MS (ES): 3983.3 (M+1). '

20 Example 20: Synthesis of adenosine A; Antagonist.

Compound 1504 (Table 15 below) can be synthesized by the

general procedures given below.

HOy,
; Gt
o NH

25 N\ \ N\ \
ll, — ! _§ N\ \
N BOC&- ©/L
3

Compound 1504

30 Compound Bi (200 mg, 0.47 mmol) was dissoclved in DCM (4 mL).
Triethylamine (51 mg, 0.5mmol) and thiomorpholine (52 mg,
0.5mmol) were added sequentially. The sclution was mixed for
several minutes and allowed to stand for 72 hours. The
reaction was diluted with DCM and H.-O and the layers were

35 separated. The agqueous layer was extracted with DCM. The
combined DCM layers were dried over MgSO,, filtered and



colorinetric (e.g. , ONPG CPRG) , lum nescent (e.gg, Galacton- fty)
fluoronetric substrates .g., FDG Resorufin) su rates. Current! WUl
fluoresceyiggrbetection is preferred 20 on the basis of supeT/iuee1/45280
signal:noise ratio, relative freedom3sfrominterference and | ow cost.
Fl uorescein digal actopyranosi de (FDG Mol ecul ar Probes or Marker Gene
Technol ogi es)cf g,lluq@d:entzmﬁalmi&smksseadQMttrcatme vasudadsetEle aht
wells at 20 /[ wel | flnal concentrati Pl a wer-e shaken_
for 5-6 sec (TL%?)LFﬁéuoPBPEaIS gke“ﬁs b %%Z?%C%afed reg%ﬁ‘gkc fo?"‘QD'Fri n
(95% 0: /5% CQp1i ncubat(en)‘) At mmemdoomuhe Q@ iml ndi AcdBatiison ¥er.i o2, &&-
Gal act osi dase activ d hnNg 2@ cul fowelo, of , CQzandg a
pl at es shaken (3% 55%¥ EQ% wgge t e%GSd agﬁ?%ted;for 'sec and e
relative fbuoresce¥ice i ntenS| ty ‘determned using a fluorometer (Tecan
Spectrafluor; excitation = 485 nm em ssion = 535 nm. Cal cul ations:
Rel ative fluorescence values for 'Control" xells 35 were interpreted as
background an€PTERBRRACt ed?f r oM@ Tot ASMRARES * Un¥hbin" PHERes. @(Fﬁ)"nﬁounda““
profiles wer e y4ze§imyhacyd:mgﬁékhhﬁtc (umam-gf ormedd ormé X} axns: reEapedindo
concentration jollowed by.one site 0 urve fitting.to_cal cuI ate
0 - | JU N 20030 G063/ 047267 RET/ uso g%éb ?%g % Ebg éfgues ~?G apRPad
Prism YeaSt sérimsrestuiSacdrad (ﬁwhwiene:\h Hrdos tansd riisOCleﬁso‘ ayéns| wasé2
tbtl-1 fusl-H S3 S Zr. Y. Le 15 &
lys2 ura3 | eu*¥® fgﬂéd %%%g ih%E ﬁ%:elg’ué %’avi‘ ¥ IJSLeg e?aggﬁi ot 'hPFKDSO#erm
2mu-ori g RZP3(Zwipr | Zhd Cy8déned| @g@:@purcsalme fugTe 14ashedt v FFfHSQD ENE3
canl stel4: 25515 E§% st@@éilSﬁggxﬁz ur@@ligqut-hag hi $3ncdERaceqd.
or i

PCKp- h. A2aR wer e “devel 9 10 LT Media. LT (Leu-Trp
suppl enent ed)CWa&qg}mo Jd:fa,| g 2 CH 3 /EtOH) yields 32 mg of a tan
15 oil. Ethyl ether was added and the resulting solid was

-

filtered zo yield 5 mg of a white solid (9%).CSIC-148265:
‘E-NMR (200MHz, CD,0D): 4 1.44 (bxrm, 4H), 2.03 (brm, 2H), 2.21
(brm, 2H), 2.70 (brm, 8H), 3.63 (m, 4H), 3.92 (m, 1H), 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.

L4
wn

Compound 1503

. The bromide, compound 31 (220 mg, 0.47 mmol) was dissolved in
1:1 DMF:Dichloromethane (5 mL). To this was added K.CO: (71
mg, 0.32 mmol) and morpholine (0.047 mL, 0.47 mmol). The

in

mixture was allowed to stir at room temperature overnight.
Solvents were removed in vacuo and the residue was

partitioned between H.C and dichloromethane. The organic layer



Dl FCO yeast nitrogen bas suppl emented with the f owi ng: | . Og~ vRljiine 200
1.0g aspartic acid, 0.7 phenyl al an-4ne, 0.9g9 |y e, 0.45g tyrosine,

0. 45g i save@ugsme? 0. 3g net hi oni ne, 15 0. 6g adeni ne, 0.4g ®CAQIVI/HTREZg
serine, 0.3g proline, 0.3g cysteine130.3g arginine, 0.9g histidine and
|.Og threonine. Construction of Yeast Strains Expressing Human A,

Adenosi ne Receptor 20 _in this exarrpl e, the construction of yeast strains
expressing aWARTERF RedadéRbs MEEOr echplrr¢dincandnabhyennregedt ad igue t Ae

yeast pheronong sygherePaddnay \bﬁl@fﬁrs%bﬁectrzlcu-@s&fcﬁquLzoenV%ﬂtr% 'hexanes
Construction 25 To construct a yeast expression vector for.the human ’5\

adenosi ne rec&RYR , HREGA, Oﬁdéno‘ékﬂférééébﬁ@r TONABRAS - obfBi FMB bi2¢@vRE se
transcript ase dﬂ?ﬂ@f hunamn hlsmoeanmzs 54T, Ui NY 3PkIsMR Iy  desi gz}ecgdoa sed
on the pubI se%g%n t\t}\g n. A, adenosine receptor and standard
t echni ques The6 gir%d uth 4%u ofd § nt ol 3the Mcol and Xbal sites
of the yeast expreSS| on plasmd pI\/P15 The pMP15 plasm d was created from
pLPXt as foll le ~SI E Broach, J. R

"Vectors for %%Dﬁwﬁ! I%53I5§m:$du # Kﬁ%&ﬁ e &8R0T Iqoﬁgﬂ'“@é"ﬁé's’"cigﬁg’&%%%% "
p. 83-117 in I\Vl10|5nom@e (€d Sy, mpbh regreal thliksrpubat i bn obMEBnei2mL) . The

Expressi on. Aga tarf¥e York) aled b JU 120 0]
02/ 057267 Pm%u%%45f§go§éhw%| 8’83.%55‘ r?idn%’?f’ % %n% Areel SE6F t9°

create YerlQ- 1R0cC . incan. °1%r‘ﬂ5"ttﬁ’e|an§b§Fl§FF@ Wa%m:*@m edTlm t:heiBareddt ion

s-4:e by d_~gesxrbh=ze walsh JBavedy, iand- Lt k n |
1081) i gat] an. Xba . d estrboﬁ a i jagta| E%EQE%WSEnng% ?&hab&h#l

re-li
YEEPSI Ncoxt. thfs2 BFaér?P FgEEPanWtH'$3§ﬁC 3ayeFgdwres- ¥ashedd wich
ligated to LeHD and\ﬂ%@ép dr}&gfgamm&@soatﬂelﬂ byi It eRin §Thethe2 deyd:8U2 PR,

product was g ra eé}l catlon f- r-orr, _YEPSI Nco using priners
cont ai ni ng Esg’g% SBCLJJ e ue to " give orange solid.

13 Ch*omatoc*apby (silica, 10% CH,OH in CH,Cl,) yielded 15mg
(33%). “H-NMR ( 200 MHz, CDCl,): ( 1.24 - 1.62 (4H, m), 1.85
(2H, m), 2.10 (2H, m), 2.26 (4H, m), 3.53 (4H, m), 4.22 (1H,
m), 4.73 (1H, m), 5.85 (1H, d), 6.15 (l1H, 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



660 base pair P&Kp PCR duct was generated by anplgdfication lo_fmoqmm 2005
pPCKas Mang, Y.-S. et a{%( 1990) Mol. Cell. Biol. Q 2582-2590) Wi YK P‘dg
primers panémsizérg Bgl 11 and Ncol sites. The resulting pP@BbBe/45e8kcal | ed
pLPXt. pLPXt was nodified by insertildfig 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 sife, was_ nai.ntdin e en e defy AUkt
not regener at edeisY heEBéaﬁﬁﬁFoTﬁdaggi sg\%ggg:rttg?:eptg%s'= c%lg%ae}tégl o%gg bf

di gestion of th & A Wiafa NGOl ranepXbal . vaherr esukihBg (Bl agwird s ae:
cal l ed pMPI S. fg%@?wpz.% pl asr'ﬁ'dri ng% whi ch was inserted the human Al
adenosi ne recepigfe ciNn sdsred i ghahetdups0oBdenpsthies A. vdé:Br , ShRESr sca[t ot
cDNA is fused tq,.t 1 epnd epyeash.  Aa- r J.epip leaden, DyLing n
protein matur at&ﬁ%@ p?gprrgjmép&epﬁéﬂe%%eh'ue.%%gggarsg!%qergved to gene{‘%t_e_ €
mature full -3 ergidi 25n edept dacZlifi-Sadecurs idaseng “sPOEESSi FENGF “thet=---ze
receptor through theryeasioSerr ele@mpbuRat hway . cJhh Bed asmisd Jipe i Nk ai nage
by Leu selection (1.e., growth on Eedlug1§§§k|ng | euci ne). _The sequence, of
the cl oned codiBFRISHRATO viens def etnPhBE BRdOF OFfE LIRS eftf daleht . Nor
that in the 30 publN-shef lda-erxarmiecaGenBankel; ces st van huabetss S4b 236 et r
S56143). 11. Yeast Strain Construction.To.cregte yeas train_expressin
the human A, ad&m3siSte w%%hrii‘:@byaf, a?éé?r‘gg’tg n -Yfé’bd; é&as rﬁgggta?sst'hewgs
starting plearerded straan. lidenderfotrypeldf BEFDHEY. i s dsstol tomsouhdda were
gpal ) 1163 gpal _(41). 1 3 farl 3 TJ81ls H J -

00T Usos 48bg0 Sragtres, ke B pRhtdackadas ] §é%esD %5&6%1y'gg’5ufr%€ %P Sy B
hi s3 5 The genétritsibhigr KEECA akrdyead e betoosidapgaactivity, by 265 Q ype

a. cYBe362.

15 Preparation of Yeast Stock Cultures: Each of the respective
yeast strains, CY12660 and CY8362, were streaked onto an LT
agar plate and incubated at 30°C until colonies were observed.
Yeast from these colonies were added to LT liguid (pH 6.8)

;nd grown overnight at 30°C. Each yeast strain was then
20 diluted to an ODge = 1.0-2.0 (approximately 1-2 X 10
cells/ml), as determined spectrophotometrically (Molecular

Devices VMAX). For each 6 ml of yeast liquid culture, 4 ml of
40% glycerol (1:1.5 wvol:vol) was added (‘yeast/glycerol
stock™ . From this yeast/glycerol stock, ten 1 ml aliquots
25 were prepared and stored at -80°C until required for assay. |

Yeast A, R and A,,R Assay: One vial each of CYB362 and CY12660
yeast/glycerol stock was thawed and used to inoculate
Supplemented LT ligquid media, pH 6.8 (92 mI.LT ligquid, to
30 which is added: S5 ml of 40% glucose, 0.45 ml 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 CYB362
(A2aR) and OD¢, = 0.50 (5X10° cells/ml) for CY12660 (A,R).

Assays were conducted with a final volume of 100 ul in 96-




............ gpalr)1163 _........ . . The endogeno yeast G protej y
has been del eted. gpal ‘) Gi3 ...... gpal (41) - Ga;iwas I nt egr at ed |W§DD*’

~ne 10 yeagslhrmengie. ThiS chinmeric Ga protein is conpose@CafUSONesS2Bdrst 41
amno ac-,ds cf the endogenous yeastis3€a subunit GPAl fused to the

mammal i an G protein Gai3 in which the cognate N-term nal am no acids have
been del et ed. weiar IiBkét2cer. plates, . SuEARINaferfe Jinadp AIRSIGANE 61 fplq- =%

cycle arrest) has been_ del { evepling,.c Cychgedlngst -upon
activation of pHET oo ‘éee"?ecgpo&nggf Jhiog ﬁé ng EELY )éE %e ........

. strain wth ddingledurandfoosmeti oasef ¢¢m@#’€@s W%I@dﬂroﬁﬁﬁf ati%mM . FUM Hi s3
""""" %'ﬁgnaol?n% Neen e EU%CI EOEBEEEnEPQbEBﬁs Wes3 GQ@'—'&@ rew ot

(t her eby crea& eronone in | e HI S3 gene) can -
........... 5..000, .5@@gi APAe/ S8nalithi re ?)@@mgaée mMist eTQl e? 2= Qjenef’—
di sruption of STEI4, f\oCuﬁaroﬁe%oh D\@b .was "B&By&t eanstenagel({t hesebyozal

| oweri ng basal® si gnal I.ng thro 1&] §rom)ne pFI g%) e3D1156‘_‘1
............ &?dog%ﬁﬁi}éeyégsf“ FQ BRe SPTRIENT Hh horﬂr edER GFOETES
was di srupt ed uRRnbys2 wells... Subsequently,. ldebeéctfi mm?anﬁ&woaplﬁar eA-R,
reduct ase, yeast g—f%ﬂé‘\l. :}Z ,t 0 aggcc% & 8B3oca1” -ang - Unknoh"“ we1 1s def@ch

in orotidine-51- car boxyl ase, yeast need uracil grow Teu?
.......... 10 . of . PBS .walef egdded bmmoﬁ»}qwgle deﬁagtérogeﬁ&se-h9ea-s=t"‘h-

eed | eucine tQ W LT Pha o1 - © cdghgst df cvizes0, were
phosphor i bosyl é’%{% aorﬂ} I a%o ul e%fst yﬁééé ts lFamp' han to grow. ° N

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 _
B-Galactosidase activity can be quantitated using either
colorimetric (e.g., ONPG, CPRG), luminescent (e.g., Galacton-
Star) or fluorometric substrates (e.g., FDG, Resorufin)
substrates. Currently, fluorescence detection is preferred

20 on the basis of superior signal:noise ratio, relative freedom
from interference and low cost. Fluorescein
digalactopyranoside (FDG, Molecular Probes or Marker Gene
Technologies), a fluorescent (-Galactosidase substrate, was
added to al. wells at 20 ul/well (final concentration = B80

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 %0 min incubation period, 8-
Galactosidase activity was stopped using 20 ul/well of 1M
Na.CO, and all plates shaken for 5-6 sec. Plates were then

30 agitated for €6 sec and relative fluorescence intensity
determined 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



his3 ..., defect in inidazol egl ycerghphosphate = 1 JUN 2005
dehydr ogenase, yeast ne histidine to grow 25 J 02/ 057267

PCT/ USO A5 02/@886¢r 140 Two pl asnids were transforned i nt oPETHAIMHCYY -c 4-

- electroporation: plasm d p5095 (enéddi ng hunan A. a6encs:.ne receptor;
descri bed above) and plasnid P2,584, wlhich Is a FUSI-(err)-gal act osi dase

reporter gene plasmd. -- nk%é g 4 5 was derived from plasm d pRS426
(Christiansonits VVaéPes(i§§2? fe PFES™ 19-1122). Pl asni d oRS426 contains a

pol yl i nker site at nucl ecti des 2004 2016. A fusi-on between the FFUS|
pronoter and the ~-gal actosi dage ne was inserted. at the resﬁ§|c 109 -,

sites Eagl and®3®bl T @+Bife ?5 HOTﬁcﬁfSﬁﬁgr%%esbi%84siﬂ%3 d r8-=8s¢°
mai nt ai ned by[fap1epieteiom -1 ifwsl-HiSBmdanh sweliaum tapki ngY$2ust a2y lltke

fesultant strain [ Y5R95P509 d pl384 ferr S ¢3CY12660Q, .
excresses hémﬂﬁﬁgﬁiA bgd%n05|§§g$e86p§ 13 g gré&gﬂ15 RS ‘st Farf i poP

liquid or on mﬁuaLEQﬁarebAerﬁHﬁétenmdlambaekugg Réaélnhmanh taypt ofHAASRas
used. To perff 9{@&@&0@%@%%@2 aé@@l(ﬁswmazfyséaﬂsﬁel the-p .

pl ates were a .8 and contalne . m M 3-am no-1 4- trlazore and
| acked | euci neY¥ Qr%ﬁﬁ%ﬁﬂﬁﬁﬁ anth hivza3 &FN@ tﬁ§1a*céﬁtréPUPoFG§B 8pEERf RENLY,

a conparison yihrppe RhpAPreeothgevytapedbased seven transnenbrane
recept or reens was incfude dinall experinments. jUN Construction of

Yea-at Strdins Expressing Rung" A2a Adenosi ne Receptor In this exanple,
t he constructilpMediaedsl CieaiTrp eyprdesiented) melﬂuaarisAEam_adeadsblﬁeloOg

receptor fungtionally,Lpt g9tabgdn Bale,! REptIARerR e SyS! 4 aluay

i s descri bed.
1.0g valine, 1.0g aspartic acig, 0.7Sg 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 constructicn of yeast strains expressing
a human A, adenosine receptor functionally integrated into the
yeast pheromone system pathway is described.

I. Expression Vector Comnstruction

25 To construct a yeasSt expression vector for the human A,
adenosine receptor, the A, adenosine receptor cDNA was
obtained by reverse transcriptase PCR of human hippocampus
MRNA 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 plasmid pMP15.

The pMP1S plasmid was created from pLPXt as follows: The
Xbal site of YEPS1 (Broach, J.R. et al. (1983) "Vectors for
35 high-level, inducible expression of cloned genes in yeast" p.
83-117 in M. Inouye (ed.), Experimental Manipulation of Gene
Expression. Academic Press, New York) was eliminated by



1. Expression Vector Congtruction To construct a yegst expression vector

for the human A2a aden ne receptor, the human Aﬁreceptor c DNA™whsJUN 2005
obt ai ned w¢Q2h526yDr. Phil Murphy (NIH) . Upon recei pt of RAT/¥S0a486288, t he
A2a receptor insert was sequenced andiz3dound to be identical to the

publ i shed sequence (GenSank accession # S46950). The receptor cDNA was
excised fromthe plasmd by PCR with VENT polynerase and cloned into the

pl asmi d pLPBX,q W £t ¢ j vendi5:iidceporreh@ass?hnt By caeashstyani iNecsXoa .
Phosphogl ycerat e Ki na PGX) QMLES, . t ; fal -sa-
entire insert "*-"%/%’r’shE'd"'n?‘gb‘g"a:r'éaslciilées(Ig‘}rqauenc’ec?“étm'%d)é1‘%€cj)latr%T to be fgé'gjr}tcﬁ:‘gl vé?% t he
publ i shed sequeinge. BamiEveendbfitilnt ddngen hdNeyw obnayand Biptady erpl bYed’

th t hree ACH ; h - ' he-
ere vere (hreg amgp, ac eg;apg;g%%ﬂif& %hd hergaf bgyyibgr mcls Séndhg:e

receptor, d yéelr ast i n Construction To“create a_yeaSt strain
expressi ng § he’IRFANCALR- adEHSSi Fd 2 SHG AT | 1928583 sAAPN ZE8PE34 A RasN TS ed
as the startingg (lidack RY Q2 adld dGRp FhagBenekypenetrat¥838¥ PSras The
follows: MATa far| DI442 tbtl-1 | ¥82 ura3 | eu2 trtol hés3 fuili-‘HI S3 .cani .
ste3Dl |56 gpaBl1kB 46424 Pt} pBTOSNEYSy AT SENGTETEE1BK AP igpdF-1 , pp9%s
or gpalp-rG , EAfHEHDZR9 s iHy Phe ngenetdontainkegs EapdlaandeBgl L bed:iabsve, The
except for the rotein vard.ation. Ly of-e ssion, .
yeast strai néﬁ?@: i iaailfeg;dl}% vl\akl(qg‘cﬁgtg Ie‘lggrr:ggaéﬁgﬁég%ggét Eé %ﬁ%?éf ﬁQQGPﬂT
had been d&t etferbmngPGXolsacékahyg, a Yverfival €Bn &as. (TAPGe Mat. GEeldut aBisl.
were utilized., q. VAL d ant S,.cqant g4 5 I t O '
convert them i.l 'ﬁ?&ot%%gpvﬁ%% ' %ﬁp%ﬁggﬁ%i g%ﬁaﬁggﬂge%ﬁ%. %‘?‘hd\éw))hg?é
identified as sGtes OK Thien xgswlrine Blasaiadc l&ciqpﬁkeq)oeiﬂbn t H-EXE 1¥asQ

- 1 M4 2005 302/ QP 1267 ek USd /4?8 dkdy Ferplarceask Wkd d yeaP€dr  pre-
&8D229S (in which _the aspartic acid at .

pro leader 1into 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 5' end. 1In

this way receptors can be cloned by digestion of the plasmid

with Ncol and Xbal. The resulting plasmid is called pMP1S5.

20 The pMPl5 plasmid into which was inserted the human Al
adenosine receptor c¢cDNA was designated pS50895. In this
vector, the receptor cDNA is fused to the 3' end of the yeast
a-factor prepro leader. During protein maturation the prepro
peptide sequences are cleaved to generate mature full-length

25 receptor. 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 egquivalent to that in the

30 published literature (GenBank accession numbers S$45235 and
S56143) .

II. 'Yeast Strain Construction

To create a yeast strain expressing the human A; adenosine
35 receptor, yeast strain CY7967 was used as the starting
parental strain. The genotype of CY7967 is as follows:

MATa gpaDl1l63 gpal(41)Gai3 fariDi1442 tbt-1 FUS1-HIS3



position 229 is replace ith serine) and G, . cxﬁlzzgs cont &T nk Jhidk t05
point mutations) . 5 Strewn CY8342 (carrylng one of e three nuzan: raz
GCl5 vroweie¥72ems transforned with either :he pa:-er,-: &CTNRIEAS8Y . pLPBX
(Receptor-) or with pLPBX-A2a (Receptié? - ) . A nl asmd with the FUSI
pronoter fused to ~(err)-gal actosi dase codi na sequences (described in _
above) was addegntio aswelSs: tepl0: WhEhi sudeDotSact ilnad onuBAa3t he Pher oTEe
response path Functional Assay using Yeast Strains Expressing Hunman A-
Adenosi ne Rec\gg}r[L Pinthis exanpl e, the devel opnment of a functional
screening 15 assay in yeast for nodul ators of the human A, adenosi ne
receptor is described. 1. Ligands Used in Assay Adenosine, a natural

agoni st for 5t hTher geBESC, MATKRES 33§ T2y iemeSoPROWsyNnt het i ¢ agoni sts were
utilized for dérdlaoprent: of: tNP§-§§sz§y’°eAGenOS| ne, reported to have an

EC5v of appr oxi-mat-el y 75 n. M _and (- n Ilsopr opyl) enagsi ne
(PIA) with a r&greiied 'hmtyTgF %ﬁf’@)‘? % Egﬁ“‘ln

subset of experinent N—et o 25 ad 05|ne (NEQA was used
in all growh z%"?&y ‘F "paré\/e a 6}4 cé,_cgf
adenosine i the growmh nedi azoﬁ gg gl rg) dﬁ@mg

al| assays. 11. Biol ogical Re%@@ Sdohel RSl 1 %% @b{ Yl @fm ef&ea
adenosi ne receptor to functionghl ¥neCadmma 1|1rgm Ga &% @QAUS e System

was assessed by introducing tReeAccoB@RRl ¥- cREHHIGHY! A iHRE B dPHBm
descri bed above) into a seriespgeny@alfeceldr.ains that expressed different G
protein subuni teg 1138438011 Y FAR13ZehBe NS elsRS i PIEB Y @EANeTSRA & |
subunits of the Gei or G, subtypar)Addist Hekal daletQEOUQm@&é@gre also
‘tested for the pOSSI bl e i dent bfrleev@tnltengofcepnomy%qwq&ﬂe%qe@wn Gcr protein
coupling. in various strains, actikk8ien afChihgepherShich? @eSponskll"' N

' 201. 63 pathway) .

18 <] S U . 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 luaven. . arginine/canavinine permease.
stel4::trpl::L gene disruption of STEl4, a C-farnesyl

Ys2... methyltransferase (thereby lowering basal
signaling through the pheromone pathway).

STe3D1156. . endogenous yeast STR, the a factor

. pheromone receptor (STE3) was disrupted.

l’ 20 1ys2uccmen. . defect in 2-aminocapidate reductase, yeast

need lysine to grow.

155 o 1 JONNRRI . defect in orotidine-5'-phosphate
decarboxylase yeast need uracil to grow

leulu. . . defect in b- 1sopropylmalate dehydrogenase,
yeast need leucine to grow.

CIPlovcssinner o« defect in phosphoribosylanthranilate,
yeast need tryptophan to grow.

his3uuienn. . defect in imidazoleglycerolphosphate

dehydrogenase, yeast need histidine to
grow.




WO 02/ 0-57267 PCT/ US01/ 42280 143 .6 Gy2 constrUc integrated iptp the .
genone c¢' the yeas-: T east strains harbored a ective H S3 cen *‘aH‘blw
S

an integw esosopgry of FUSI-HI S3, thereby allowing for sel ecriusnil/45280
selective nedia containing 3 -amino- 140 2, 4 -triazole (tested at 0.2, 0.5
and 1.0 mM and | acking histidine. Transfor-mants wer e isol ated and

moncl ayers wer. re ol no-.! 4-1rjazole, 4
B SPILERIER TR y s hi Stlgl ne. l‘?’Eal’ve ﬁfg“‘ 2 =Y

TJ/ M adenosi ne deam, nase and | acking ol ity ers of =~
varl ous concerHaGRTRRT B P% garkt FEnkd PR &neecing hutan aﬂda:nndﬁ)-ma)

was appl i ed. Qé?&@;h:d\ﬂs gericabed foiowvedayna Lo oanta depeggent,,or E’W a
responses were f est | t hi S, nner in the varl ous yeast St ral ns

results are surfwri e%la IFEePidASs BERPBHFeTh@edgniiagmidi ndFéases & I‘;a'taae
|1gand- depbndait desoepdotrent blata \g@sm el ecdedanbbhe € ) denotes

independent 1 daoRibh TRHTAr oH-bit Vakd SR L  —

Yeast Go subumictly@irSteni sifResat. nucaséom@esubunlqt-zb’asl antas £uGYI3 16 R en

ET%A% GPGé4A41 &g “TS?N@'Aﬂgt%ﬁga%géé% -gg”/acw“gasépﬁ{&f 8 {G-%%%g ruad

...... 3Tt P atE@F T iCORPI20S FeS  BAEMB and 2Khol to creace plasmid
10 pls584. The plse4 plasmid is maintained by Trp select:ion
(i.e., growth on medium lacking leucine).

The resultant strain carrying p5095 and pls84, referred to as
CY12660, expresses the human A, adenosine receptor. To grow

15 this strain in liguid or on agar plates, minimal media
lacking leucine and tryptophan was used. To perform a growth
assay on plates (assaying FUS1-HIS3), the plates were at pH
6.8 and contained 0.5-2.5 mM 3-amino-1,2,4-triazole and
lacked leucine, tryptophan and histidine. As a control for

20 specificity, a comparison with one or more other yeast-based
seven tCtransmembrane receptor screens was includea in all
experiments.



GPM -G—-j 20 GPA4I-G,:-G O LIRVA GPA41-G ,se, GPAMA | -0 25 CY9438 GPA,
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35 As indicated in Table 3, the nost robust signaling was found to occur
in a yeast strain expressing the GPA, (41) -Gi3 chinera. Ill. fusl-LacZ
Assay 40 To characterize activation of the pheronmpne response pathway nore

agon st ot i REPAEFBRCER 98 UGB SUEATRE ERbRUPsny ald s Adefniee °

assay, incrqageptogoncentrations of Ilgand were added to md-log culture
of human A, adenosjne receptor Jut,' -Ov5 expressed in a yeast strain
co- expressi A9 ShEs cexpmyle che ﬁensaru%xﬁpnsn&4yegpt3$ TaLmS feprems siwer e

i sol at ed and Buhitn Azaouaaﬂbamel fieé&pccw eﬁﬁ{mwalgftiﬂ#aﬁf% fﬁ#

adergps- . ter five hours of i on
adenosi ne d§§ﬁ1ﬁﬁggtaﬂ€e¥? SYSERT: PREAYEY 69 FSEF%QFﬁase was measur ed

usi ng CPRG as the substrate for O gal actoside. 5 x 105 cells were used per

assay. The &esuhgﬁrgpégg%eﬁkggggldgg;%rggkguhatlon indicated that at 10 a
10-8 M [ y

SECA concentr ation o appr oxi mat e 2-fold stimulation of
0- gal act osi faseoastructy avageaghi expression vector for the human A2a

adenosine receptor, the human A2a receptor cDNA was obtained
from Dr. Phil Murphy (NIH). Upon receipt of this clone, the
A2a recepror 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 c¢loned into the plasmid pLPBX, which drives
receptor expression by & constitutive Phosphoglycerate Xinase
(PGK) promoter in yeast. The sequence of the entire insert
was once again sequenced and found to be identical with the
published sequence. However, Dby virtue of the c¢loning
strategy employed there were three amino acids appended to
20 the carboxy-terminus of the receptor, GlyServal.

10

15

II. Yeast Strain Construction
To create a yeast strain expressing the human A2a adenosine
receptor, Yyeast strain (Y8342 was ussd as the starting
(15 parental strain. The genotype of CY8342 is as follows:
‘ MATa farlD1442 tbtl-1 lys2 ura3 leu2 trpl his3 fusl-HIS3 canl
ste3D1156 gpaDll63 steld::trpl::LYS2 gpalp-rG,,E10K (or gpalp-
rGysD2298 oOr gpalp-rG,.El10K+D2295)

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

GPA1l had been deleted and replaced by a mammalian Gas. Three

rat Gos 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
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Moreover, a stimulation index of approximtely 10-fgdd was observed at a
NECA' concentrati on of 1(. M 15 The utility of thi ssay was exi efde By
val i dati agoQb/k1¥87 activity of antagoni sts on this strain.PCTMOSKASYH0
adenosi ne antagoni sc, XAC and DPCPX,14pere tested for their ability to
conpet e agai-nst NECA (at 5 M) for activity in the ~- gal actosi dase assay.
in these ass&y@lﬁg@lmmslm 20 GLsFR2&S danwasigbashe edspainys FOG asat he

substrate and 1.6 Xx S u &ngd o4t bat  both
XAC and DPCEBCERTIRY 4% pe% Isetpqanteggglglzgt ggg%ﬁgiaéééex’briégge AT£I

adenosi ne recemtoaingi bhthCSOinal mesapiods) nM and 49 nM respectively. In
order to determne if this inhibitory effect was "cific to the A subtype,

a series of conplenentary experiments were performed with the yeast-based
A2, , recepborSuraiy. qf\feﬁsilﬁ% s (CBBF¥iASd SA% hotfhetl?@at§‘6§§t -PasEe- 3G Sassdys

i ndicated that XACi W8y avdLl ativelymed f eethve Aher mse@taerenaat*ag@@tﬁ&r
consistent with gubl I shed reports CPX was -r.el at | veﬂ/sl nert

at this recepf3XadReggpEefe f’Fo?ﬁ‘p&bP?%hédﬁ@po(rﬁtesceqw 38 | VA P
Radi ol i gand RBinghh ngeHée Ws:adepmdtezr efegedr assay-gasafuoshéase coc:.m:

characterized %ﬁggggur of o & hq_ re&gg%g% sLadigld ag'ebl oding o ?or

par anet ers. acenen |nd|n severa n05|ne recep
145 0 - 11OJmawiaugaoofmgzmtsqzecwf PUFFLB@PFQGQBQ Tesponfef PREMMAY -
conpounds, XAC, DPCPX, and CGS, was analyzed _,s:.n= nenbranes prepared
-fromyeast exp-ressing the -;mar A adenosine receptor The results with
yeast nenbr an%\éncékﬁﬁégsﬁ@s%heuﬁ&ﬁﬁn Yeaskie S63RS S cEXPTBFSHRF e HYMRr &d

Z- Adenosine Receptor
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 (-)-Né-(2-phenylisopropyl)-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

o signaling due to the presence of adenosine in the growth
‘ media, adenosine deaminase (4U/ml) was added to all assays.

II. Biological Response in Yeast

30 The ability of the A, adenosine receptor to functionally
couple in a heterologous yeast system was assessed by
introducing the A, receptor expression vector (p5095,
described above) into a series of yeast strains that
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. In various strains, a STE1B or a chimeric STEl18-



or the hurran A3 recept or@o exam ne the specificity f binding. To perform
t he assa o %/ g of membranes were incubated with 0. 4cTNdol/eR¥ and
i ncreasing C ncenrrazr ons of adenosijpe receptor |igands. incubation was in
50 MM Trs 10 HCl, pH'7.4, 1 nM EDTA, 10 nM MyCl12, 0.25 %BSA and 2 U mn
adenosi ne deam nase in the presence of protease inhibitors for 60 m nutes
roomte”g Aé'éﬁsbﬁreél QQSV\@%EE%F’H‘E@at Qe P raddid hOfe Ob£i ¢8eCQUeh SO MM
Trrs HCL, p ofus 10 nM MCl 2 | owed by rapid filtration over G-/ B
filters 15 [Mhevi peslsy sHukEER ?‘Hrbosed .3 pERyEFRYRI NEne3 @&M%y anPackar d

. 96-wel | haryy ¥ aMehyrediby tRefebpeadn leasly ol W1 SUde
fitti ng procegu:geral}s% Igwesm 2.01 software. 2 0 vgl ues .obt ai ned %n

this experi riéhts%ét}’mdi‘é‘d SeRtatRppg 4; aB‘éPS\Nl 0 4TE51AE 28 1EontOs it

h&. , E bUaB HAY  2XAG 6. @nalﬂoSaMJL aﬂ& RO . 151%»%%07::&—@3&:&5&4&
13.1 1-5.8 55.5 “NE 215.5 294.9 34 9 R-PIA 67.6 678, rea
727.7 859. 4“@rf 35AF0%Dzi AR TOPR GYETFo34'5 & 829%PD he§e datea“‘

i ndi cate tha:toridaﬁrr:ei‘geeemmnoerxpaundsrhaveleaf4|tﬂu'ml esdeorsirs eiHamitdse
t hose reported |n th}e- %]E eggg ?fneThe data,d ur&pgrorgggcgte Slehat g,tL uS

yeast - based %A% are i'Cient sensitivift TScri i nat
recept or sutdqrmns:p@tm!h%l ef. 1ageppd2 (RI-9 -  \WHESH (EF?ZQS? PCT) USO P/ @3’2’1‘30-@47

‘10 mM) was applied. Growth was monitored for 2 days. Ligand-

5 those fromyeast nenbranes expressing the human kZé)adenosi ne.. f}ec}ept*tgr\r

dependent growth responses were tested in this manner in the
various yeast strains. The results are summarized in Table
1 below. The symbol (-) indicates that ligand-dependent
receptor activation was not detected while (+) denotes

15 ligand-dependent response. The term "LIRMA" indicates ligand
independent receptor mediated activation.



Functional Assay using Yeast Strains Expressing Hum - 81 gy o
Adenosi ne Receptor In t exanpl e, the devel opmren®@0f a functlonal R

screeni ngyo @867l N yeast for nodul ators of the human A, BOBWSSI/4f@80 5
receptor is described. 1. Ligands Useé i n Assay The natural |igand
adenosine, as well as or-her thoroughly characterized and comrercially
avail able Iigands were used 10 for s&ggynog the human A2a receptor
functionally expressed in yeast. Three T1gands have been used in the
establishment of this assay. They |nclude Tj gand Repo teci Ej Function

15 Adenosi ne—588 :".!‘v’L“““.n S o T A e tll carroxartdoad AR Sreamayie 4...0 Aot —
agoni st (N%ECAge?s NE (ZG%henyFﬁsopry yI)GXden Si ne TU%‘lZS |Nﬁa56ﬁ|st
(PIA) 20 To |prererirsi dnal i ng due to the ¥asuitcel ofVartomrss nell n the
growt h nmedi g, adenosi nd deamn nase (4U/nl ) was added to all asgays. 25 11.
Bi ol ogi call Respormse T Yeast—A2a TECEPtOr agonr sts were—testedfor—the
capacity to [TSTdVIGhat € [The phepanone requﬁﬁgjpatnmay M yeast | Transl orne
wi th the A2g-TETEptoT xpre@gj4y159|asnlu and exprebblng* EILHE GaSETORK
GasD229S or EeSEH-EKB2A9S: GPfllla'ﬁ Hty—of—St—++gamt—to—strruta € t!nv’
pheronnnj I espoRse—pat-hway—FH—a G.buept —eepenrtept—raRRer—was—he-eat-ed—Hy
an alter [0| n.in the yeas %e_q‘g,ﬂ%pg_ tivation npdi f_!_e.d-? he
phenotype frlomhistidife etind TqWﬁi=%c1 istidine ot of r ophy act+¢5% on
of fusl-H S3). Three irddepeRdeinCatzranstor mants 35 were isolate%and yrown
overnight in the preserice GH#A4lhisti:eli nel Cells wefe washed to fenove-
hi sti di ne and dlluted to 2 x 10 6 cellls/nmd. . 5 of each tramstornmant S
spotted 15 CY?BG? L} GPREL=GagyT. o o] 8 ... ++e
SR B -'lnceg:atedm
Y2120 GPA. STE18 SSt24 +
GPA41-G,., -
GPA41-G,.; -
20 GPA41-G,.; -
GPA41-G,,;:-Gyo: LIRMA
GPA41-Gy5zyox -
GPA41-Gysconss -
25 CY9438 GPA. STE18-Gv2 -
GPA41-G,;; +
GPA41-G,,, -
GPA41-G,,;
GPA41-G,.;~Gooe LIRMA
30 GPA41-G,szaox -
GPA41-Gyspza0s -
{
CY10560 GPA.-integrated | STE1B8-Gv2 sst2s -

35 As indicated in Table 3, the most robust signaling was found
to occur in a Yyeast strain expressing the GPA,(41)-Gg;3
chimera.

IIr. fusl-LacZ Assay

40 To characterize activation of the pheromone response pathway
more fully, synthesis of B-galactosidase through fusilLacZ 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



onto nonsel ective nmedia (including histidine) or selective J ' 2005 001
1A WO 02/ 0-57267 PCT/1JS01/4,.5280 148 nedia (2. mMAT) in the absence
or presence cf~7 4 adenosi ne deaninase. Plates were arown at 30 7C;U%ndmg4
hours. In the presence of histidine both Receptor - (R and Receptor- (R)
strains were capable of growh. However, _~n 5 the absence of histidine
only R* cells grew. Since no liaan4 had been added to these plates two

explanatlo I 0SS r r 0SSi I Qt er etaglon
ot that - REPYEERSROIR' § Feast @%éﬁ 0 |l R o ok o e
Li gand Ind@p@hd@ﬁ&4ﬁe§ap}or ansfe nmanuaatw@weJlﬁswApcaa Altdr ngkbwel y

t he yeast 1PE heS e MRSiere? Qflﬁgh thzdﬂaa{}% age@mﬁiéﬂggegggdgg the

dlstlngU|sh bet n these two _possibilities, egr

|i gand, adSeaSimRSe eaniAtEsF (KbXp, T REPe ] mcuhetgwawwgt!yeastuamd
pl atses. Iadhhesahesaaaamisadmasz. feanean nase: B4 &E'ésgiloal-ﬂagegaéé grew

in the absence of hIS atl hat t he yea re. |1 ndee
syntheS|Z|H§ | %qﬁegﬁ# e%rékrb -G 202081 84t h

assay in PBiquil@®”- cbhlshwcrexpaednaer E&sayeast (a G ,EIOK strain 20
expressing the A2a receptor) mere I nocul ated at three densities Ux 10 6
cell/m; 3 x 10 5 cells/m; or Xx 10 5 cells/m) in the presence or
absence of THeeR88HAES deRRP1ne? W%EhLFWﬁB ﬂh%m%¥¢¢%@@nbwdb¢ath@ wbaayavas

enhgnced %thmaxra@@mmﬁra&fonsot # 1, :%ﬂm&é‘ﬁ yM 9l ed1 m no
25 1, 2, 4- tr| ﬁAT) cggp t|ve ifonISt 0 I m dazo eq%¥cero
dehydratasg aﬁ 8Pe|ﬁﬁb 337t S3AGEAYLLYn MRS prachieveds
adenosi ne Mezemmse andt3men ticenl , 2ndes roﬁzabgm&amt@nwﬂw&?ow gRagusly.
mever in sepc t[{.azql e, adenosi ne deani nase
8b§??v@9 S?hgsﬁﬁgi cggbggagatgbn o' 1b qﬂ

had "littl enodsSi neé

15 The utilicty of this assay was extended by validation of the
activity of antagonists on this strain. Two known adéncsine
antagonist, XAC and DPCPX, were tested for their ability to
compete against NECA (at 5 mM) for activity in the B-
galactosidase assay. In these assays, p-galactosidase

20 induction was measured using FDG as the substrate and 1.6 x
10° cells per assay. The results indicated that both XAC and
DPCPX served as potent antagonists of yeast-expressed A
adenosine receptor, with ICgy values of 44 nM and 49 nM,
respectively.

In order to determine if this inhibitory effect was specific
to the A, subtype, a series of complementary experiments were
performed with the yeast-based A;; receptor assay. Results
obtained with the A,, yeast-based

30 assay indicated that XAC was a relatively effective A,,
receptor antagonist, consistent with published reports. 1In
contrast, DPCPX was relatively inert 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
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3 "0 aminase itself had no direct effect upon the gheronone response

pat hway. An al ternative{@proach to neasuring growl‘and one that 1ciml 2565
i ni at ur {Zedh §95,-hi gh thToughput screening is an A2a 35 pegAEPLs2sh gand
spot assay. A 1SE10K strain expressig the A2a receptor (A2aR+) or

| acking the receptor (R-) was grown overnight in the presence of histidine
and 4 Um adenosine deam nase. Cells were washed to renove histidine and
diluted 9 - Irgiét-2006 MﬁmﬁﬁMﬁEEZGWAGKHEQEE&/45Q@OCG$49wa§Oa5axvi9c6\= neS

cells/n1.1x106§§||s nir

| | 4
TJ/m  adenosi NE oA RasB” %S §8reag°or X“Bsﬁm %xg%telﬁ\éef at%%rfg‘g‘fﬂ]aalém(;%

and a' -1 owed amemoyinéorrBCHpup* 5 gl Theé theSﬁbtbomynghreﬁgeats nerBranes
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coul d only grewabes: hbstige rneurﬂm I&ddﬁéjcé@tof heo N@ghi@s néd Ne QQ”EB@EE:;B*' -

cells only gre reas ere he .A2a recethr | i gands PI A and ﬁad
been spotted.® gvé?’rf&%“ﬁe p %t%e? ‘c%"ﬁ‘f aflrf?ec? S2@nositre YdBgnPhaBEmD t-ﬁéelsat"l% r6f
growt h wher e atenssteé kadhbeen spotied Gmmfarrdmﬁu&:l‘b?é:s:.ﬁgieaaﬁtaﬁ.QQ@%BQSE

was active. 15 11 S C ntlta ¢tivation of the yeast

mating pat hvva?/f %y!}ﬁ%eé? Iélaeo%eé&alg%ﬁé ogil‘%ase nﬁﬁ‘&’@%@ﬁ : ,""'rasus‘l"Lé(?Z“\%aS“S'

measur ed. 10Y&#3Y, spHai’ng .exXprmdé sERTA G, 1 &l &K, MEC10229S26r ‘QESEIQK&[QZQ&M

ver e transf%ﬁ%%ﬁ@ AeBhasgisd %QP%?%EQ&HUE% JEEER Ot QPQE“
ackin or ma

wth a plasm the receptor rans S were iSo
gr own overmgﬁﬁrlﬁotﬁénuEFéséﬁcéqﬁﬁ MQﬂHQ§%ﬁ¥EﬂHjzﬁiwdﬁn%deﬁéstﬂemlnated

deami nase. | py 24Qd7reehl aerees didldedot e peildrricel b/ Al sand exposedmt o
MgCl,, followed by rapid filtration over GF/B filters

15 previously scaked 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 ICgp values obtained in this experiment are summarized in
Table 4, below:

20
Table 4
1C=n InMl

Sompound DALR bA2aR RA3R

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

IBR-MECA 727.7 855 .4 3.1
30 Alloxozine 1072.0 1934.0 B216.0

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.



I ncreasi ng concentrationg of NECA for 4 hours, foll d by 25 deteqq?p@%%gﬂ
of the 3-gal actosi dase ii vity in the cells. The &ul ts denonstrated “*v?
t hat esseh hadd7¥e7n0 ~-gal act osi dase activity was det ect edcrusR/4880 ai ns,
whereas increasing amounts of 5-gal actosidase activity were detected in R+
strains expressing either G,E OK G ,D229S or G, E10K+D229S as 3 'O the
concentration of NECA ipncreased, indicating a dose dependent increase in
units of ~ galf3tiTstURe AEERYt &F41F YSRFonSEr2 dnexfomes igg ritrmased.
li gand concenty@rn®sind Récesiose dependency was only observed in cells
expressi ng thi A%gy rece t0£§ Furthgrnn e the nost potent G S construct-for
the 35 A2a rec8pt l%wﬁ?%?? o&hehgereleppent cgsar fMnGmEorAE Screening
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G,,EIOK+DQ§98 gogg&ggc& w%% thebl ast potent of the three - | RUN SL)OS

Gos constract 3°FE5TE , &l { Sﬁﬁﬁ en the GOsEl OK+D229S construct stinul ated
readily detectable amounts of (err)- gal actosidase activity. 5 For a
further descripti gagahash@saasaus Alsdaytified, see U S Application
Publ i cati on No. US-5002-0015967-AP, publ i shed February 7, 2002, entitled
"Functional ExXpeessitoiradf Nigmodi adenBedapt oras iweYeask” odiwy abgrdaned;
the entire co - i r y.JNncorporat ed herein by referénce.
10 Pharnacol08%53%EEﬁg%éggé%?%gfﬁgﬂﬁ%ﬁg%ﬁgﬂimﬁgﬁlgﬁBﬂSsﬁﬁ@a cepR DR used
Subt ypes MAt efPal sewdy Nef hots MBnavatARe gleseptdrHfunkPCBXally expressed in

[ Cycl opentyl -Ja3agi preo a | 3 [ pr -2.3-3 HNI, (120.0
G/mol): 1 3}?4_15- CGS %%éomg?%%gr]?&‘f/%t%%’? 3‘%{?%3"( :339’?1 é%\ﬂ#%ﬂﬂﬁ‘ﬂ pf
-AS- VECA (("tR3}S42ARPHobeRR§Y- s2cAuEBE hyl car boxani deoadenosi ne) (2, 200
.Ci/mmol) were pUchased from New Engl and NUCl ear (Boston, M. XAC

“(Xanti ne aninpicongener); NECA (51- N

vea Ki ™y
15 Adenosine 500 nM agonist
- 5'-N-ethylcarboxamidocadencsine 10-15 nM agonist

(NECA) (-)-Né6-(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 II. 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 expressing
either GugE10K, GogD229S 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
phenotype from histidine auxotrophy to histidine prototrophy
(activation of fusl-HIS3). Three independent transformants
35 were isoclated and grown overnight in the presence of
histidine. Cells were washed to remove histidine and diluted
to 2 x 106 cells/ml. S ul of each transformant was spotted
onto nonselective media (including histidine) or selective
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250 m of LT nearbhPhers I mdF 2388 &Kt 1 v3nsage ffue <o
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har vest ed on and” menbr anes were prepared €SCrib
bel ow. Ivarrrrall%maﬂ@ssé e@@lstl@ﬁe TheTHEKS 2B BEHESNst Jsyeerpr ssvesle howan

Adenosine 2a ;%8%%911@ Kpﬁ'} (dadife Gkt BeokaRiCndl 918208, DhBREA nes
m ni mal essential  ned |a M 15 'su pI emented with .10 01 °fetal boviné
serum and | x deaminase , was adde to the growing yeast and plates.

In the presence of adenosine deaminase R° cells no longer
15 grew in the absence of histicine, indicating that the yeast
were indeed synthesizing ligangd.

This interpretation was ccnfirmed by an A2a growth assay in

liquid. In this experiment R’ yeast (a GysE1O0K 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 ceoncentrations (0, 0.1, 0.2 or 0.4 mM)of 3-amino-

25 1,2,4-triazole (AT), a competitive antagonist of

( imidazoleglycercl-P 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

30 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 is an A2a
35 receptor ligand spot assay. A G,,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
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antibiotic, at 370C in umdified 5*-. C02 atno ere. 20 Yeast IcdlUN 2005
I\/Erabranev(?ﬁﬁmﬁétlons 50 M cultures were harvested ap¢eisPvepsy ght
i ncubation by centrifugation at 2,098 x g in a Sorvall RT6000 centrifuge.
Cells were washed in ice-cold water, centrifuged at 40C and the pellet was
resuspended in 10 nml icegcold lysis buffer [5 Tris-HCL, pli 25 7. 5; 5
mM EDTA; and B m#@ E&TAN0 sussildsgmled wilt hxPrif easelllsnhwbre orspandd aidnz o
tablets (1t 2 u Sy Mesh_400- 600;

aégdféd;')%e BlHLeS fcfoelrt)ammg 2 /2@1 kS were F oREA™BY = FFg G Bus

Sigma) were added to the suspension an
vortexing at 04 ¥ ¥ o} ’Wrﬁﬁmlﬂﬁelhérrﬂgéﬁaﬁéoﬁﬂs (3T) uesd waifbwaddiztt cral

30 30 m |ysifopuf f R6upl USSPLOt 8ASERE nhbmw{ﬁgailgagémy nggd kal% 0QQ x
g for 5mF§(*|:5 %bse %r%;’/the rrengranes re pelete at §°%
(Sorval | B2% ypBo%¥e3aY bt or) +0r W nRHengPnerestbt 7 ngmﬂenbr-ane-peﬂel et
was resuspendkidng mhpl sl frerbdeneDMbOf f en o =1 AT bs- el mMHE=H; 0.8 MM
EDTA; and 5 5.8uU e th ot ease, i nhi cockt ai l
tablets (I TIMbI{%tCé@M %S ﬁ?hg %r?oz\%d sf%reﬁei‘fl‘ﬁosgﬁ”?‘ar“f‘aﬁ F&t1s
experi ment s. W &hqus IMCSPIOT5 C\mlezpesyzeropcvhusomune/asae L5652 all=al i-an
Cel | Menbrane 2 reeadia; - 4¢Rs 293*cell gpare
coHtra§t 2 %'ell@e@?u 6?%‘%&9@{3 g@f)e

penicillin/streptonyci nénder sel ective pressure using 500 ng/m

descri be re |ousl (Duzi . e. a-'_ Rol

Briefiv, | gm \Mlﬁﬁapﬁs ahd héﬂ@em whall Desn . bberted.
pol i ceman. Osllln&e Ve t€sl @dndehdd Aweawm 0
centr--fuge e elwlhe?ﬂwas resus ended @d?%aﬁg%‘¥§%%/sgﬁg ?FCR é’zf~
4 C' (5 r| WEihoMnegg 7agen %ﬁé erﬁ\% EGPRITGS fRnfirmed that
~Phenyl net hyl scillem@rswnef Immdmsel@vamg/amtlp@astatl n A, and 10 10 ng/m
aprotinin) and honogeni zed in a Dounce honogeni zer. The cell |ysate was

then centrifuged at 36,000 x g (Sorvall
15 III. £fusl LacZ Assay
To quantitate activation of the vyeast mating pathway,
synthesis of PB-galactosidase through fusllLacZ 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 lacking the receptor (R-).
Transformants were isolated and grown overnight in the

presence of histidine and 4 U/ml aden051ne 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
o 25 determination of the R-galactosidase activity in the cells.
The results demonstrated that essentially no B-galactosidase
activity was detected in R- strains, whereas increasing
amounts of PR-galactosidase activity were detected in R«
Strains expressing either G,sE10K, G,,D229S or G,,E10K+D229S as

30 the concentration of NECA increased, indieating 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,,D2298 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




RCSB, type SS34 rotor) for 45 min and the pellet resuspended in 5 #yg N onne
menbrane buffer (50 mMM Tris-HCI, pH 7.5; 0.6 nM EDTA;, 5 nM MygCl2; o.I rl‘nm\ 2005
Phenyl met hyl sul fonyl fluoride, 10 ng/m 15 pepstatin-A;, and 10 ng/ m
aprotinin) and stored at -80 OC for further experinments. The Bic-Rad

protein assay kits, based on the Bradford dye- binding procedure,

(Bradford, M: Anal. Biochein. 72:248 20 (1976)) were used to determ ne

total protglncsoncamyAtddntdd) ayeash angv@anfr@é!@q@w@ﬁbﬂs@@%;c&wg“e |
receptor subtype saturation and corrpegltlon radi ol ~gand bi ndi ng:

Sat ur at i orst@noh learplet rebdnlpi ndetgctablel - mmentisanes f fom yebsitaeldase
transfornmed w th human A, receptor subtype were carried out using

ant agoni st3§* ¥ ¥4 'DPCPX as a radioactive |igand. Menbranes was diluted in
bi nding buffer [50 mN Tris-HCLl, pH 7.4; containing 10 M MCl12; 1.0 W
EDTA; 0.25% BSA; 2 U nl adenosi ne deam nase and | protease 30 inhibitor
cockt ai | tEM et/ BOTHPET aficeohtRhiat PEnshef afsgysng/dentifiedat wesgt ibrd -

bi ndi ng medyanes 1630 Vgivelda swer e pdicubgser oy b1 ¥ LAS, NI published
concentrations of %3 'E)D DPCPX (0.05 25 rLM 35 in a final volunme of 100
41 of bi ndiFUWRI & &00250€M a1 Ledhf' FRACE henabsBrree AP pres tenofined AM

unl abel ed ﬁ%dt@x@ 3915' %lalstm,crr%v\il t QEaHh&t&@d, 0 t,@le' . élnt]HNa Zgggte}(\?s of
02/ 057267 PCT/USO /45280 1 1S 3 In conpetition binding nmenbranes (50

pg/ wel . 1) wiekah agiet hefrekly DPCPRP¢daOediN)edaira bivi malferehgme of 100 bi ndi ng
buf{dar at 250C for 1 hr in the absence and presence of 10 AM unl abel ed XAC

or 1Tncreasing concentrations of 5 conpeting conpounds in a 96-well

m crotit erPiRlmateeolAderasdi Obar2at ¢ ecept Din subttYee HomaapAdenosiné 0N
radicl _-z Conpetition binding on nenbranes from FEK293 cel |

d bt:ndisn%:
stably ex-aygerceesps'oﬁg th&YREan A 2a recepto. - subtype were carried

Material and Methods

. 3
15 Materials. [“H)-DpCPX [Cyclopentyl~1.3-dipropy1xantine, 8-

[dipropyl-2,3-7HIN))  (120.0 ci/mmol);  (%H]-cgs 21680,
lcarboxyethyl-"H (N)] (30 Ci/mmol) and [*I] -AB-MECA
({ 1251) ~4 ~Aminobenzyl-5"' -N-Methylcarboxamideoadenosine) (2 . 200
Ci/mmol) were purchased from New England Nuclear (Boston,
MA) . XAC (Xantine amine congener) ; NECA {8'+N-
Echylcarboxamidoadenosine); and IB-MECA from Research
Biochemicals International (RBI, Natick, MA). The Adenosine
Deaminase and Complete protesase inhibitor cocktail tablets
were purchased from Boehringer Mannheim Corp. (Indianapolis,
IN) . Membranes from HEK-253 cells stably expressing the human
Adenosine 2a [RB-HA2a); Adenosine 2b [RB-HA2D] or Adenosine
; {RB-HA3} receptor subtypes, respectively were purchased
from Receptor Biology (Beltaville, MD). Cell culture reagents
were from Life Technologies (Grand Island, NY) except for
serum that was from Hyclone {Logan, UT),

. —

Yeast strains: Saccharomyces cerevisiae strains CY12660

(farl*1442 tbtl-1 fusl-HIS3 canl 8teld::txpl::LYS2 ste3v1156
gpaii4l) -Gai3 lys2 wura3 leu2 trpl: his3; LEU2 PGKp-
Mfalleader-hAlR-PHOSterm 2mu-orig REP3 Ampr) and CYB362
(gpalp-rGasE10K fariv1442 tbtl-2 fusl-HIS3 canl steld: txpl:
LYS2 ste3*1156 lys2 ura3l leu2 trpl his3d; LEU2 PGKp-hA2aR 2mu-

150




10 out using agonist ( ilr) CGS- 21680 as a radi oactjge |igand
was diluted in binding f

. Menb

ra

er (50 MM Tris-Hcl' PH 4; containing 10

NEM 2005
iy 5

MyC12; 1w ¢dsE3FA; 0.2511 BSA; 2 Ul adenosi ne deani naBET/EA/AF2HY ot ease
i nhibitor cocktail tablet/50 m 1| atidgoncentrations of 0.2 ng/m . Menbranes
in a final

vol ume of 100 m _Q -b%ﬁg% gwgu%f vgiogggC%LOéechgbgg EEEF absence and

(10 15 Ag/well) were incubate with [ 3 H CGS-21680 (100 nM

presence of 85 ARFORI or Thcreasing ~CONCENtr
conpounds in a 96-well mcrotiter plate. 20 Adenosine 3 rece

pt or

Sns of conpet i ng

conpetition radioligand binding: Conpetition binding on neqbraqgs from
HEK293 cel | ¥eabrky cudkyr€ssTiRanER RERRN AT tr ¥EESt G Mibtiyhe-Ser = Rak+F ed

o8 LIS S B e gt o

was diluted 1 ris-H

ai ning” 10

ﬁ%ls

MyC12; 1.6 np&ERTRater5ef BEmbrangsr2Shdenesi dd desddyrmsee zmdilopebévase
i nhi bitor co i bl 5 . ifc LN ) 4
KA beatat alda% ). 2 2080RAn18Yhone;0h O S0 i rlye bt

(10 W/ wel I )Y were incubate wth [ 12

In a 30

:

panes
I nal

vol une of 108ultupé dhddimeuimdddrants @B Qrddorpdriuném dhegeahsenes bad

ntrcrotiter plafé. 35‘%

presence of 1. &M upl abgl &l | BsMECA 0L, LNCRASLY 10NGE0L T ALLONS O oy

conpeting cohpounds in ‘a

i ncubation, téRtAifugatiand & r AEEPIGENE SubeyFes Pradiaciedgand biasiFngbed
assays wag tgrpipated by the addition of ice-cold 50 mM Tris-HCL (PH 7. 4)
buffer JUNI 4C1C6 WD 02/057267 PCT/ US01/ 45280 154 suvplenented with 10 MV

MCC12, followed by rapid over glass fiber filters (96-well G

F/ B

Uni Filters, RammkKaian-TisfieViulelye presoatad iss Gk £olyathy| &nbpiBgeln a
‘Filte--mate 196 cell harvester (Packard). The filter plates were dried

human Adenosine 2a receptor subtype (Cadus clone

grown in Dulbeco’s minimal essential media

# 5)

were
(DMEM)

15

20

30

35

supplemented with  10% feral bovine serum  and 1X
penicillin/streptomycin under selective pressure using 500
mg/ml G418 antibiotic, at 37°C in a humidified 5% CO,
atmosphere.

Yeast Cell Membrane Preparations: 250 ml cultures were

harvested after overnight incubation by centrifugation at
2,000 x g in a Sorvall RT6000 centrifuge. Cells were washed
in ice-cold water, centrifuged at 4°C and the pellet was
resuspended in 10 ml ice-cold lysis buffer [5 mM Tris-HCl, pH
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 with additional 30
ml lysis buffer plus protease inhibitors and centrifuged at
3,000 x g for 5 min. Subsequently the membranes were peleted
at 36,000 x g (Sorvall RC5B, 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,]
supplemented with Protease inhibitor cocktail tablets (1
tablet per 50 ml buffer) and stored at -80 °C for further
experiments. '



5 coated with 50 Al /welda scintillation -fluid (M SC -.-.-.-20,

Packard) and counted i @ TopCount (Packard). Assay®were perforTed Jh 2005
triplicatveo oMoaT26peci fic binding was 55.6 - 0.5% 10.8 1PCTABI4REY 15, 1
2.6% of the total binding in a A 2aR1ahd A3R bi ndi ng assay, respectively.
10 Adenosine 2b receptor subtype conpecicion rad~cligand binding:
Conpetition binding on nmenbranes from HEK293 cell stably expressing the
human A. 2b receptor subtype were carried 3 out using A . receptor

antagoni st [ H M%@lrmev@*ebﬁrbiﬂ%ﬁé;: Megbranegenas riidddaced n
bi ndi ng buffer Hepes- KOH, pH 7.4; containing 1.0 nM ZDTA; 0.1 nmM
Benzam di ne angkre t:lﬁ'apaaelénesl rrbastaarbarhsp:)emiomlmerﬁ@uaﬁicorﬁ of @l3: <.

g/ m . Menbranes (15 My/well) were incubate with [3 H %PX (15 AM
in.a final volBiml of ChED-Al 6F7bi nthA4fg Hnk-er 13?%5003%? Y20 ff- rﬁ t

cbsence and;preeace ol gl ShalALUAC.AL, beceaspngoans Uat".ﬁ”ﬁs
e

of conpetlng conpounds 1h a 9 mcrotiter pla the end of t
i ncubati on, twerss RBltefadtt AT AB0 o8O By hE&oayaLti BREBPO| 0D IHID e

]Ijelotes KOl(496(mge7114§)F:/ té&fﬁf QrFeslfugde@l\a@@ fo ngﬂﬂ.ﬁldibht6@}19@19%‘%33&fﬁ)@r (25
ilters niFiltérs ﬁC vi_Qus res in
pol yet hyl eni ni™te iTF L FiGter it e 71 Z:{ m"ﬁasgpé‘rsz\'ery P%ﬁ(a%cﬁie THe ¥i 1Tr
plates were drarth Iﬁﬂfﬂklywlfbﬁﬁn/Eluefidsplmolhgamnopebbuadln A; and 10
M Sci 20, kard d T
ber formed 16 ek BpFr £ BARL” A TERhEerLoB g was L aRey nOPRITE N,
t ot al bindingmﬂﬂxnﬁilc’bsmdengaeftpea BenbPCBXMgefl 3tHp6CGS02168D ammrwa125
1) AB- MECA h b t |

) i :gfp% T edlidd erencq sbaliyegnd hed of Gl o e e

~and non-spec rcent inhibition o ounds
cal cul at ed agamn§tﬂﬂoﬂﬁﬂm§3ﬂ§l@gffegnﬂéplmﬁoﬁréat%CMerEH bﬂ%ler@ WY EDTA;

iterative curwe fuytikag,t 002100 SPREnyD hy BA fonyl 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
radiocactive ligand. Membranes was diluted in binding buffer
(S0 mM Tris-HCl, pH 7.4; containing 10 mM MgClé; 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.



0 JUN 2005 WO 02/ 0-5726@PCT/ USOl / 45280 1 -5 5 K | ues were cal cul at ed
from1C50 val ues (Cheng@hd~ Prusof,, Biochem Ph col . 22, 3099- 3bo2005

1-973) uwiowp/dshms7Graz' -Pa-.; Prizm 2.01 software. 5 ResuPGBUNIFFI8Yary
function of certain cell surface recHpgtors -s to recognize appropriate
| i gands. Accordingly, we determned |ligand binding affinities to establish

the 7 -uncti gl cohBLeri Ly Blnthes AMenosine, | (£EogalOL 3Y0LyRe expr essed

in 10 yeast. Lhenbr anes™ prepared from accha &vi sitdeo8-*
transformed widh hdidh ARRFREI he. 0 nMéepirora Sabaypevaburse r aét Exhi biit ext

speci fic sat y.ghi.e bic of. [ Wi apKD 0 0.19 nM_ The
KI') and Smx%lgﬁul?ﬁe%fﬁgﬁl chlg%z-% %%rc]ﬁ(%e Ségt upgt ?ggéfégt ﬁgrd m?zir?dg%"“'e
Scat chard 15 @f ad$f orMat Rohdbeledhe X aOF ndiRETLASING | MpRCSI = ofns  cf

bi ndi ng si § esorha danstdhsuis AENOS N8I NH NG & 16y i g s dd1e yeast
menbrane preparations were estimated to 716.8 t 43.4 fnol/ng nenbrane
protein. 20 The pharmacol ogi cal subtype characteristics of the reconbinant

yeast cells tagersdsatmed Bt h rfeseprok ragephoy  SuRb¥PEcWehe iR Oned
wi th subtype sel ective adenosine |igands (XAC, DPCPX; CGS-15943; Conpound

600; ConpoundPirBiing: NERRPet i ¢ APLiNEBOEECRA MaRPTATI&s aZ FaR) EERAL 3corepel ed

with [31)) 25 _ NN exp ed rapk, or de D spl acenent curves = _ .
recorded wit ﬁﬁgﬁgé_ec%ﬁﬁ%%ﬁ >sé’ g%%jNgPﬁgHt%% cal - eEpriesd W e 4 1S3 Feec

| i gands, bhd otte datagf adgasdsty of HheCEF yah@80 cesl @ badmpdet édebyl imand.
one-site fit yohia ARRAr | 8$0£4 al 4 0p; tanes, gsti d~far. _

i ndi vi dual C(gdﬁpound fro\ﬁ?% h&eii 30 c%r%/%gﬂj(nrgﬁ% %f%"é?g ggg??r@t ERE Wi vatie
publ i shed f or7 -t4ie CHEAR S ot ahIFE pim bt hemM sERFAes0.35% BSA; 2 U/ml

adenosine deaminase and 1 protease inhibitor cock:tail
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
plate.

Adenosine 3 receptor competition radioligand binding:

Competition binding on wmembranes from HEK293 cell stably
expressing the human A3 receptor subtype were carried out

using agonist [125

I] AB-MECA as a radioactive ligand.
‘ 25 Membranes was diluted in binding buffer [50 mM Tris-HCl, pH
7.4; containing 10 mM MgClz; 1.0 mM EDTA; 0.25% BSA; 2 U/ml
adenosine deaminase and 1 protease inhibitor cocktail
tablet/50 ml] at concentrations of 0.2 mg/ml. Membranes (10
ug/well) were incubate with [12511 AB-MECA (0.75 nM) in a
30 final volume of 100 ul of binding buffer at 25°C for 1 hr in
the absence and presence of 10 uM unlabeled IE-MECA or
iﬁcreasing concentrations of competing compounds in a 96-well
mi;rotiter plate.

35 At the end of the incubation, the A;, A,, and A, receptor
subtypes radioligand binding assays was terminated by the
addition of ice-cold S0 mM Tris-HCl (pH 7.4) buffer
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fromyeast cells zransa d 5 human A, receptor t ype Li gands FKT\MHﬂ@mﬁ
10 XAC 5450 RDI0ER¥7 7.1 CGS-1594 10.8 NECA 179.6 15 (R - MCA/GB135280B- MEr - A
606.5 Alloxazine 894.1 Conpound 600543.9 20 Conpound 1002 9.8 Tables 6

t hrough 12 denonstrate the efficacy and structure activity profiles of

deazapurines of_ the invention, Jables angd depopstrate selectivity_
can be acm(aﬁﬁPR%ﬁm?ékgﬂ %%Q%d%ﬁoéﬁnggég%épf8%fgv?§gggy‘ﬁﬁﬁﬁaﬂﬁTﬁr%f‘the
functionalityveboglashefibarzapliiiepsstifbieveald. GTAB|l UniFidlcecsderfmsits af es
the surprisi | e:go F oLt fher g V, .
subnanonnlarﬁggg#%ﬁgﬁgéﬁg%%?%ﬁ%? %glgg??3§§§§§%#y1%§;%kf;§'?gg%dﬁﬁ%gggmé“e
conpared to tifs uRREVeStaRb(Ragigardn. - The £idre p2A0BE26RTe dried

Packard) and counted in a TopCount (Packard). Assays were
performed in triplicate. Non-specific binding was $.6 - 0.5%,
10.8 + 1.4% and 15.1 + 2.6% of the total binding in a ALR,
A2aR and A3R binding assay, respectively.

10 '
Adenosine 2b receptor subtype competition radioligand

binding: Competition binding on membranes from HEK293 cell

stably expressing the human A2b receptor subtype were carried
out using A, receptor antagonist [3H] DPCPX as a radicactive

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 deaminase] 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




NI Me NNA ConpoundggBi ndine Yeasl R K (nm 180 (am) 13.9 _6 Oﬂﬁi;KQS

14-3 > 10.000 601 F-C 1483.5 > 10.000 602 10H 603 OH 196.6 *
H O > 10map6h/e<i200 604 0 H O >10000 >10000 605 O 297. 9CPABODL28606 1) -
11 ph :- I JUN 2005 WD 02/057267 PCi3sUS01/4.5280 1 158 607 309.7 > 1 ODOO

608 609 193.9 610 OH 1__C 785.6 > 10000 _ /,,OyPh 611 O &4.8 612
K: values were calculated Zrom IC;y values (Cheng and Prisc?,
Biochem. Pharmacol. 22, 309%-3105, 1S73) us:ing the Graczhrac

Prizm 2.01 software.

5 Results
A primary function of certain cell surface receptcrs :s to
recognize appropriate ligands. Accordingly, we determined
ligand binding affinities to establish the Zunctional
integrity of the Adenosine 1 receptor subtype expressed in

10 yeast. Crude membranes prepared from Saccharomyces
cerevisiae transformed with human Adenosine 1 receptor

subtype construct exhibited specific saturable binding of [3HJ
DPCPX with a Kp of 4.0 + 0.19 nM. The Kp and Brnax 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 + 43.4

fmol/mg membrane protein.

20 The pharmacological subtype characteristics of the
recombinant yeast cells transformed with human A, receptor
subtype were investigated with subtype selective adenosine
ligands (XAC, DPCPX; CGS-15943; Compound 600; Compound 1002;
NECA, (R)-PIA; IB-MECA and Alloxazine) that competed with [3H]

( 35 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 one-site fit. The apparent dissociation
constants estimated for the individual cbmpound from the

30 curves (Table 5) are consistent with value published for the
receptor obtained from other sources.

35
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Table 5
Ki values for membranes from yeast cells ctransfcrmed wizh
human A, receptor subtype

Ligands Ky (nM)
XAC 5.5
DPCPX 7.1
CGS-15394 10.8
NECA 179.6
(R) -PIA : 56.3
IB-MECA 606.5
Alloxazine 894 .1
Compound 600 13.9
Compound 1002 5.8

Tables 6 through 12 demonstrate the efficacy and strucrure
activity profiles of deazapurines of the invention. Tables
13 and 14 demonstrate selectivity can be achieved for human
adenosine receptor sites by modulation of the functionality
about the deazapurine Structure. Table 14 also demonstrates
the surprising discovery that the compounds set forth therein
have subnanomolar activity and higher selectivity for the A
Teceptor as compared to the compounds in Table 13.
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