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USE. Background of the enti onAdenosipe,.i s an ubi QUi t ous nodul at or = of
nuner ous pMQSP/6ISEYi cal activities,Sparticularly within the RaFHPE(AEEul ar
and nervous systens. The effects of adeno_s{ neappear to be nedi ated by
specific cell surface receptor proteins. Adenosine nodul at esdi verse

physi ol ogi cal functions including induction of sedation,

Vasodi | ati on, suppF¥BRQGHOMSAEVIRIDINE GAMEQRTTIONS AN THEHR BiSE on of
pl atel et aggregability,stimulation of gluconeogenesis and inhibition of
lipolysis. In addition to its effects onl:, 10adenyl ate cycl ase, adenosi ne
has been shopackdgronnanf B Baehiigh channel s, reduce fluxthrough cal ci um
“channel s, and T nnibit or stimulate phosphoi nositide turnover

t hr oughr ecept or - maderdsoe isen bbigugoss nSdelafon of exmeariue physidogivel dcervitignd B.
'St ei n "Adenosi neReceptor Ant agoni sts: Structures and tential . Therapeutic
a0l 1 cat | S PGSl G BH s SR TSGR 005 ST 1 6865 RO TUBIONER | o1

o e ot . - . 49
Al- Adenosi ngpl HeGhd RARY @ggﬁé&ﬁécell Prce g@'e?l}pgﬁbﬁ{;nspﬂagﬂ&ﬁme“@ﬂa@s

(1997)) . Aden ne receptors ong to the supe of purine receptors
whi ch ar ecur detist phgsididgicadfadctioiisandidipg dedhwesonef saiadoR 2 agadlifRioADP, and

ot her nucl eotides)receptars. Four receptor subtypes for the nucl eoside
adenosi ne haWMPPERSEIAN Of saTdtRCc Sefe pRd FoRiFadlibify, dabikign of platslelaggraealyliBumans. Two

receptor sub : exhi bit.20af f -0 fo 10S] i
nanonol ar ra%'glﬂ\%}%éf%g%lﬁgoqlgééﬁ)reﬁg)r%Bf\}mli)nhs]ﬁ%? 9&&;2 b%é‘sa%%%gﬁﬁ?‘ibﬁgsﬁfgf #SPﬁI ty
(receptorgg WadeRyRid ¢yidsy, ddefiosnfbait Pere shdwil P WotlsSinAMBaAkels, adERe Alx and
A3 adenosi ne receptor activation can lead to an inhibition of adenylate

cycl aseact i vihrgughwaidium sRannglsdandinhihit onstimiwate phosphoinesiside turnayer shrough

d | at | AT Al {. ists h b | ] )
reatmont of Reqy - oegasa e BALARS TaE for FTRIPeC Ea s PRF B S Fongsing . 1
has been s Ugﬁ@&k}/bﬁg Ar{iﬁ%nﬁ@@@%@ﬁﬂ{y aﬂd_sPd’lr@rXiap?h&%ﬁ&ﬁic%@éircgﬁéns?a@dﬂ?ﬂtS

suffering from Mdrbus Parki nson (Parkinson'sdi sease). ticularly 1n view

of the pot enPhaimdcentidadDakigded:F¥e(PI6pamhCH. Multezd Apt Adaosiag Recgiter may be

val uabl e for treatnent_of all i¢c infl i d ast hnma. Avai | abl e

i nf or mat ilén (\F@SO%‘ﬁtégﬁx& OR%%% ﬁ@f%@‘eﬁ%?&ﬁ?gsense Ther apy for 30Ast hma

in an Ani mal Nbdehqgehalidnec k&?géloﬁg% th@%ﬁ?éﬁrﬂ@' gﬁglﬁﬁletr tdr8 which ar

t hi spat hophysi ol ogi ¢ context, A, antagonists m ock contraction o

snoot h nuscl eurteh@§ k6bdivided WtOPY YddetbiiBey ahd28) CEP,2ADP, &G Hut2dB3des)

underlying respiratqory epithelia, while A2b or A3 receptor antagonists nmay

bl ock mast cECEPtoisgFaHLICSERtONSUbRIRES don the Juslprsideadsngung have; been ploped sthiar

ot her inflam . | £ S, t i red -oughout

e ARG RN R b

epi theli nag BnGiGoashe laryxaRgoOwhi€ other fHheagonse

(Btrohneier et al., J. Bio Chem ( 1995) 270:238 794). Adenosine re%ept ors
ave al so beda aghlewnaffipityxeosptosy Witheaffiatty flersadgnosing indhe lovamietomaler sagei es

i ncl udi ng boyi ne, porgci ne, nonkey, rat uine i use..rabhit and human
(See. "B a2y no g AR Sae FRHEYs5iiyBhon B BFE S npBRE o AR b 30 1o
Mamal i an Rehdidy, WhlE A3} afd ANEUEQEIRIN ahdeX a shRlulifonstadRaRe cfdgeb55 (
1990); Whods et al., Characteirzation of Adenosi ne Al-Recéptor” Bi nding
Sites in Bovine RAtfewal| Aagmmasiebavebbepe devalopal foEthe tRateent offi cogmifivere 53,
pages 325-33 %51991 )i, @and Brass et al.,.En enous adenosi.ne, and

adenosi ngsr e%‘é Grrengl eilyre. And cp ‘ﬁa‘?‘\'ﬂﬁ%‘ﬁ"“éeﬂl S&Fe‘lﬂ@gf‘%‘?‘fﬂ‘ﬁ‘q@aoceedi ngs
of the Nationale ARIREY bObernd] 05100 Patin A YParkiREdA ) -
Recently, W %lgams reg%rte%é?ﬁgﬂg%s%a;{@gﬁgg%ﬁg?g ggenoglﬁﬁe tﬁ%s%ﬁ?#&?%% in
a cul tured hdiseasey Qartidlarbeinl view o€ tHeWdidritahforébcah delivevp cldenssirtaredspests por t
'Sites in a Cultured Human Retinal Cell Line Established By SV 40 T Antrgen
Gene, Curr enfntEEpRIsEay be NHugble dortraasmepfaf adlenzioinflagimatigo anyl astmmgpounds

whi ch regul ate .t he upt ake of_.adenosi u e _hay, evi.ousl! y, been. 20
euggest od acrSalblk PREReR LoR BrPeT sy xSk Fep R A R iR ShHet el and
optic nenge AedathadAARIGimhIMbdct Noalent o0.383; 78QsAndlcdies BheganisShade

di scusses the use of adenosi ne uptake inhi'bitors for treating eye

di sorders. Spailbiephysiebgmtontkxsch paeagdnistsisry blockpeotrhétonAf smeodphoscle
inhibitors. The entire contents of U S. Patent No. 5, 780,450 are hereby

i ncorporated herein by reference. 25 Additional adenosine r

ant agoni sts ar.e needed as pharnacol ogi cal tools and are of 3““@“““”'”"’““
interest as drugs for the above-referenced disease states and/ or, e
conditions. Summary of the Invention 30 The present invention is based, at
least in part, on the discovery that certain N-6 substituted
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The invention further pergains to nethods for treati N-6 su [ 7
deazapuri ne di sorders, e.‘, ast hma, bronchitis, all %i c rhi 2?& |@q}c§gﬂ%| C
obstructive pul nonary di sease, renal disorders, gastrointest] | ders,
and eye di WPA¥I8in a manmal by adnministering to the rramﬂal#(plghsgq}é](3g
therapeutically effective amount of a N-6 s,20 substituted 7-deazapurine,
such that treatment of the disorder in thga mammal occurs. Suitable N-6

substituted 7 d alzapurin.es i nclude those illustrated by the gene | formula
'L RN ~R2 REGETR G GRITeTY chharE el Pcab FSreRieE UiPeiNS Y plock feseof
RI and R2 are ' : LW ed or
unsubsti t ut edcﬁfﬁ%’%’mgg‘%? qﬁ?ééffﬁa Pé%&%%?gﬁeng&@?gg%?ﬁé?H?@&ﬁoﬁ&

substituted omediasdbsh,} tetedord dhes bealiscovéred throbghoustha gastbsihiettifabdacy
WD 991 62518 -4 PCT/ US99I1 2135 unsubstituted al kyl, aryl, or al kylaryl
noi ety. R4 i sespepigly dgyehe elamangdrthe iniefbiaeli apithelia. ot hanlagh suggested dhaa ey | |

& 3. ont ot nECeHPRORFRRE <Al FooRe CLSRRRDSLA I ER SR eI RaRRE o

unsubstitut edogyl kyl, aryl, or alkylaryl noiety or R4and RS or RS and R6
together forma 5 substituted or unsubstituted heterocyclic or carbocyclic
ring. In certain edetosimntessptés hanelalR? besrsheanito iendepeihd eetinag obearmus

substituted or unsybstituted cycl qal kyl or. heterparylal kyl noieties. In
ot her embodi nEATEIANES Species ngafiav@&?vgf%mrswean@ S Fat BUBPAGNE LB SEP I o

het er oaryl noj [ ' :Spi : ch be
I ndependent | ygugit uen'sgg?%ar y?laﬁﬁsgf %’e@'m%gg%§tglrbe %r}sragﬁgﬁ%sg?ﬁ ﬁn%?ﬁ’gpxéfq Is a
hydr ogen abonmVarnaltareR &y MienangINeufochemistransolame|Sahgagan6hg-6Rs(1990phenyl ,
‘R4 is a hydroa}en ato RS is a nethyl group and R6 is a _mathyl'gBrOt_Jp. In
still anot her WowHd af Herfeharagienizatianigy deenpsinead bftecartoriBinding Sites in Bovine

Retinal Membranes, Experimental Eye Research, volume 53, pages 325-331 (1991); and
Braas et al., Endogenous adenosine and adenosine receptors localized to ganglion cells
of the retina, Proceedings of the National Academy of Science, volume 84, pages 3906-
15 3910 (1987)). Recently, Williams reported the observation of adenosine transport sites
in a cultured human retinal cell line (Williams et al., Nucleoside Transport Sites in a
Cultured Human Retinal Cell Line Established By SV-40 T Antigen Gene, Current Eye
Research, volume 13, pages 109-118 (1994)).
Compounds which regulate the uptake of adenosine uptake have previously been
_ 20 suggested as potential therapeutic agents for the treatment of retinal and optic nerve head
6\ " damage. In U.S. Patent No. 5,780,450 to Shade, Shade discusses the use of adenosine
uptake inhibitors for treating eye disorders. 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.
25 Additional adenosine receptor antagonists are needed as pharmacological tools
and are of considerable interest as drugs for the above-referenced disease states and/or

conditions.

Summary of the Invention

30 The present invention is based, at least in part, on the discovery that certain N-6

substituted 7-deazapurines, described infra, can be used to treat a N-6 substituted 7-



O NHVe ~ R3 is phenyl, R4 is a hydrogen atom and Rg and R6 aée met hyl
groups. 15 The inventi further pertains to phar eut i cal @mbkﬂsM 2002ns
for treating a NN6 substlituted 7-deazapurine responsive state in a nmamal,
e.g., asthw®RYAchitis, allergic rhinitis, chronic obstrufFTFe*Pionary
di sease, renal disorders, gastrointestinal .disorders, and eye di sorders.
The pharnaceutical conposition includes a therapeutically effective anount
of a N6 substituted 7-deazapurine and a pharnaceutically acceptable 20
carrier. The {speapunne reppentiyonatal Esampeles of puch satpaiorige thasp i waicbtkd cal

conpositions for.treati a N6 substitute -deazapurine responsiye state
in a manmmal. afﬁglt%ggglggaggnoﬁwgrrﬁ%eegﬁf i qcr%ag%%ogg.f %502]%‘;15181 %Fatégmgesti%a tai ner
.hol ding a thefiaRgsrk] ralsiim£THRE idRs aPbhapict@zel $@ fat 8 obnbrezepret i t ut ed
7-deazapurine and instructions for using the N6 25 substituted

7- deazapur i neacfieatidir @atleatitoahd\nbibstidys o1 stumdakiaoh ofesiznyplateiayelaseamoingi ve st at e
.in a mamm| . a_ Nov 2005 2 8 Nov. 2002 WD 99/62518 PCT/US99/12135 _j _
The i nventd orC9BPYHEINsHBA mgthads of thegpyentivadnends grantiPmencylfyediei n: R 17 s
hydr ogen; R2 j. I: ) j {44 =l Qa sttt or
imsubt 1 ut ech BTN o oGl e A el 2
unsubst i t ut ediehedpafiacyimkiude fHodgwhichAdive an woaalsdel, tarbexhntiie, substkedt ed aryl ;
R4 is hydrogen; and RS and R6 are each independently hydrogen or al kyl, and
phar maceut i c&VFiphaedegigatsiyelobeiansl, PhéPéQﬁTPOTFWanEPéBQ%‘SL}K‘F Ne‘g nigfogemhhgough an
enbodi mrent may, advant ageously be selective A3 receptor antagonists. These
conpounds naﬂl‘t}'zenlfscg?mg for nunmerous 10 therapeutic uses such as, for
{exanpl e, {de treatTRPretht ASERITY piiatRaY nic@idddIfer Ao8@GIHIRA Afadénbdinhear t
failure, and glaucoma. In a particularly preferred enbodi nent, the
deazapuri ne ireceptoxts) & a swimimd] dymdodnisgrinp & thesnaramabé thevdpebidatly effectazol | zed
invivo to an activ by, for .exanpl.e, esterase, catal d hydr.ol ysis.
1 vet Canot b B Hh b3 ied U EaePaiG S PECm S Rotl o PAANNG < 1 g
the 15 acti vi ' - & fne f - [ o

contacting t ﬁ%%g gjl(rIS%\?\}]?%egl\lé-E@Sé ESBI gttglﬁ]?%gjglglosg@drgge attéﬁ %?drlllghe?ﬂég gal."!u’hf)%)aéff % ! ’aAB%’y ,

an adenosi ne oréce dharprafetrad embsdiinent,nhaNeb hdrstiag@bttlcadaherinens antieranine
features met hod for treating damage to the eye of an aninmal (e.g., a
human) bylasadrPF?ﬁPB‘iré‘Pfaﬁ@mFb the animal an effective amount of an N6

substi tut ed 7- dea?ﬂ{%qﬁbé}ﬁioﬁfﬁuftlgyr@h?iniéo ﬁgﬁfoﬂg ﬁgltye’ati{'n%ﬁ-é\lélﬁbsﬁwait'}-t uted
7-deazapurine 20 is an antagonist o adenosi ne receptors 1n cells of the
ani mal . The dieam@earihédisordefige ke hstimapbronhbleitioliesgio eHinieis shachiabbstrmyivde
acute or chronic. The damage may be the result of, for exanple, glaucons,
edema, i scherpulmonaspdiseascorenghdisprderseastrpiestipalglisosdess and gye disardgrs, in a

phar maceuti c L §1 QMR L,Si N- | .~ fel of
formula I. P%‘g erggﬁ%’&r%'ﬁlgs &%Wg{ %@ee@? [lr%‘eﬁl ag?%gaeﬁjtgf %l%&?egﬁg%g%éﬁx@mtagpm c
formul atizo (sabgituted-deazdpeiié anch fift froftHebst ®e disofded Gt the dammalatign
¢formul ation, a systemic fornulation, or a surgiqgal_ irrigating soluti on{. .
Th yet anot hépitabisd¥torsubstitutehd deprapnripeinelade thase iltustraigg &y ihe graerphiormyla he

formula I1: I WO 99162518 -6 RyNv~ Ni ~QWNL R3~-Ni Ra (11) wherein
R
1\N/Rz .
N
P e
N
Ry N 1
¢ 1)

and pharmaceutically acceptable salts thereof. R1 and R) are each independently a
25 hydrogen atom or a substituted or unsubstituted alkyl, aryl, or alkylaryl moiety or

together form a substituted or unsubstituted heterocyclic ring. R3 1s a substituted or



PCT/ US99/ 12135 X is Nor CR6; R 1 and R2 are each independenﬁ@Wzmen,
or substituted or 5 unsu i tuted al koxy, am noal kylgmal kyl ,
al kylaryl, or together fd'ma substituted ' or unsubStTituted heterocyclic
ring, prowded/sesiat both RL and R2 are both not hydrogen; RBCTHS¥IBES t ut ed
or unsubstituted al kyl, arylalkyl, or aryl; R4 is hydrogen or substituted
or unsubstituted Cl- C6 alkyl; L is hydrogéﬁ, substituted or unsubstituted
al kyl, or R4 and L together 10 forma substituted or unsubstituted
het er ocycl i ¢ wisubaitbedtidyl,aryl agall\ﬁﬁryil md‘mylr Bgeana hgdrbgdn droined aotiibstituted or
unsubstituted al kyl, or_ hal ogen; O_ S, .ar NR7, wherein R7 is
hydr ogen or s‘m§§‘é’$tttli‘t€€é"@|‘ sﬁ‘b%lﬁ’l@{}’tl gﬂ”@i R@@“QIRbWe eachdnqgpesdently a
unsubstitute cI L., r

%%s% Ry 4 2 Sflafhd thuor Bt RN, o AldKLpen Mk Kllipeiigd ¥l 1 15

het er oaryl , Tt ony or su

sul fonyl ; ~3 undubdtiited@ikyt hagl, brfalfﬁamn@yéty@mqlaﬂ@}zstdamMR?Stdg@memrhwl
The invention also pertains to pharnmaceutically acceptable salts and
prodrugs of tdmbsmotvdwnmgut@fltmﬁhbhqlmesrtdm@mCaﬂan)@hCa}dgant ageous enbodi nent ,

XlsCRGandleCHZ O or mula 2 ere

defined above. |n BfsTAEe HHF’F\%rR‘ doéZ)F?Hﬁa& |"rdepsev4§§“w e‘?ﬁﬁbﬁnﬁ‘\‘}é‘it’i on

further pert f.Qn gt deNdrt i ne

receptor (e. %@ﬁ%%ﬁiég@ﬁgﬂgyslldgeh e{r e%lég glloﬁlé?]gs clte}1 c%thy%cb%fg%lg%h{t?n lftgﬁe cel

with a 2 8 N HydbgenGRomonpcutsitatd bhﬂmsubsmﬂﬁcd(haterdaryéhmxapl ¥n stilhethepnpound

is an antagoni st of the receptor. NOV 2. 002 WO 991 62518

PCT/ US99/ 121 3mnbodimpats; Rsdis 4@&@%13%@#%@4@6@@% ABetsEarylgroigtigsadnag a
strointgsti r R djis er (e.g.,

égf‘l ergic fe. rﬁ‘?éengh%ﬁ{b%{me%?}@ g{y%rg g%?on? Qisla G¢§Bfohé§a§?10}’e e

ronic dbsltru rsease &’ A1 mal by

adm ni st er i ngytRhagar’i Repis Bnﬁfkg@ééHﬁirag@MBmOR5@szﬁﬁh@ih@ﬂ@ﬁi)u@fana Rrérmba 11
(e. g., an antagonist of b). Preferably, the aninmal is a hunman.
Det ai | ed Desonétpyl gneup. In still another embodlment R1 is a hydrogen atom, R is

0O

5{\/U\NHMe

, R3 1s phenyl, Ry is a hydrogen atom and R 5 and Rg are methyl
g;oups.
15 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, gastrointestinal

- disorders, and eye disorders. The pharmaceutical composition includes a therapeutically

Nt

effective amount of a N-6 substituted 7-deazapurine and a pharmaceutically acceptable
20 carrier.

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

25  substituted 7-deazapurine for treating a N-6 substituted 7-deazapurine responsive state in

a mammal.
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The features and other details of the invention w now be ér%re

particul arly describe d pointed out in the claige. It wl b&0¥n2M2st ood
that the particul ar enbodi nents of the invention are shown ba( %’/%5
illustrati®® ¥WfASHWot as linmtations of 10 the invention. Thgwg Ghi’e
features of this invention can be enployed:in various enbodi nents w thout
departing fromthe scope of the invention. "The present invention pertains
to nmethods for treating a N-6 substituted 7deazapurine responsive state in
a manmal . The net hbbsinvertiandarthemperiaps iacompounds af faraulaplovbsreiar | y ef fecti ve
anount of a N-6 su?stitu ed 7-deazapurine, described infra, to 15 the
mammal , such that llésal?y PE%f the N-6 substituted 7-deazapuri ne responsive
state in the mameg,oCGwESutelitE uhANBHASR cytioRlk§UREbIt b Er niBaRaRYRINE,
responsive state" iS5 intended to include a disease state or condition

char act er i zedon®; adsRp esgetes farena substimitadraransuhstitupdd feterodyobicsingst i t ut ed
7-deazapurine of the inventjon as described infra, e.g., the treatnent 20

i ncl udes a’si gni fi%&l’ﬁ“’m’ﬁ%t’rw@ﬁﬁé?ﬂ spptedarylaast one synptom or effect of
the state achieved '-St}g,d%%gn%[?&lbsti tuted 7-deazapurine of the invention.
Typically such states are assocliated with an increase of adenosine within a
host such that theRbasd Rgfatetnciiindpeaitats hpdiaerobogkgahndspiaphacentivdllych
include, but are not Iimted to, release of toxins, inflammation, comg,

wat er ret ent i anseptakie ghlts therenf. ofhasagapuringsef thisgmbodipsnt may agsanspgsiousiarhg,

rheumat oi d ar tegr '%.t

S, hri.ti | .tipl fal . inf d
adul t respi r at ei'cyfvelfi%éffiggétg)?%r}tﬁ%‘?’%%’%,&néﬁ%5@%5%&@%{"%3&63“%%@:lrf(%rﬂu@régg‘gst rﬁtr:]t ive

€yl nonar y gl s@asgeutRNResiiRARE o exAfié, thé n&aeﬁ]temwasmm@mﬁ%s Em%ll\% zlikls&ém@a

pronotion, i mrunodeficiency and asthma. (See for exanple, er and

B. Stein "Adewohheat fadospand glancanm ninst parti@dariycprafesrsd smpodmenntthal

Ther apeutic lications," Current Pharpaceutical sign, 30.2:501.( 1996)
and C B Vil | SHReanpe RfEieier o RS cuosTof Ah 0BT pLbonERptaDeyfeq n Fie O an
Patents 7(5): 419§ 7%@&%8&,5&9%&&&&@9/@hgdm'?ﬁisosa; S. T. Holgate and
| . Bi aggioni WO 991"62518 §_ PCT/US99/12135 "Adenosi ne AFB receptors: a

novel therapeutic Inaregetother easiiddiradit, the BSet@on fed@irdslO@8hpd fahahibitingahs
of ten associ ated, wi th such synptons include, but are nqot limted tq, fever,

short nessof #H¥HY R amadpoesing megPoREes MedRAEEY bYFORtrsHRR thegsH vatheN-Qeat h.

I n one enbodi : \ it yt 5 a%ﬁgié j ang at e

i ncl udes thosgeﬁ%g@ tgggsfgbegz%@géé.ghﬁgﬁ;gﬁr’ig, nedi g&t)%xge lrbe;?éﬂs{ti mﬁ/gg)tn ?'E n of
adenosi ne recept ork,anéth@r aspdt, thddavenfidh fealiltes inethodSuctiedtingtdaabe tatie eye
concentrations in cells and/or activation of PLC (phospholipase C) is

modul at ed. | nofangninalfe 202 Bper breadminigtering te tisenimalpa¢firctivearagun ohan N-
Fesponst ve St LSt RACL ALt M QRIS T OPlREaliF BLICE (RstindedT-deddBulthed
LfS a . anples 0O Fa e

substituted 7-deazapurine a S an ant'agoni s sul
responsi veo st gla aniaBbkikt oTA) ddendsiakehtdy it fdls of 2 HOARPO UM Haftfagé N0 the

invention, e.g., adenosine receptor subtypes which nediate biological

ef fects, i ncligtina exihe pplic nesve beasd andynanby ENK) orehreni¢. sThedamangseaychd he
ffects, | fect i rat ffects, i l.ogi cal effects,

Gastros | nt oot TRl obfsepBEEhalRit) sirhE Hpemi RRUE P Flimde anount of

adenosi ne in a subfRChv&ADNREsAREAsAlREmdettidal BoBbdStdScdpishth PRLOW

that is increased | evels of adenosine can trigger an effect, e.g., an

undesi red | Subhtyeied|7Tedpazaiurine f foramila k. Ryeferably,alst phrminaceusitalgréparaiidd is an
effects include decreased transmtter release (A 1), sedation (A1),
decr eased?? oc%F?MW“’a@f‘P\#‘PE‘?“ (e agn Peé’r‘i’FP’@bﬁ%‘mlé’ébﬂ OF B{5aQFYlar injeglt®r ecept or

tinmulati l ' : 5 .1 ' f th
nvent ve corteuhaaon AP Rt O R AL ABRE LA, °C i Cease and

. menory enhancementn y0arkcalidlieaddinén) theifveation feaniresdedesasiugink abviap theA2a)

(A2b) and (A3), vasoconstriction (Al ), bradycardia (Al ), platelet
i nhi bition (ARapuladbgative cardiac inotropy and dronotropy (Al ),

. arrhythm a, tachycardia and angi ogenesis. Therapeutic applications of the

i nventive conpounds include, for exanple, prevention of ischaem ainduced

i npai rnment of the heart and cardi otonics, nyocardial tissue protection and
25 restoration of cardiac function. Renal effects include decreased GFR (A
1), nmesangial cell contraction (A1), antidiuresis (A1) and inhibition
of renin release (A1 ). Suitable therapeutic applications of the inventive
conpounds include use of the inventive conpounds as diuretic, natriurrtic,
pot assi um spari ng, ki dney-protective/prevention of acute renal failure, 2 8
N O V 2002 30 anti hypertensive, anti-oedematous and anti-nephritic agents.
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bronchodil ati on (A2), br hoconstriction (A ), chr, C oObst t

pul nonary di sease, allergrc rhinitis, nucus secretioffand respiratorg

depr essi onwAR)62518ui t abl e t her apeutic applications for the PEFBEAHEEDf t he
i nventioninclude anti-asthmatic applications, treatnent of |ung di sease
after transplantation and' Srespiratory disSérders.| munol ogical effects

i ncl ude i nmunosuppression (A2), neutrophil chenotaxis(A 1 ), neutrophil
super oxi de generation {A2a) and maﬁt\ceIRL degranul ati on (A2b and

A3) Ther apeuti c applications of ant abONI/SfS i nclude allergic and non
allergic inflammtion,e.g., release off histam ne and other inflammuatory
nmedi ators. 10Gastroi ntestinal effectig= e irfbi-pption of acid secretion
(A1) Therapeuticapplication may iphcluge r x and ul cerative conditions
Gastrointestinal effects al soi ngfudes Wc, Lntestinal and diarrheal

di sease, e.g., diarrheal disease *associ at wi thintestinal inflammuation
(A2b) . Eye disorders include retinal and opt4c nerve (bﬁad injury and trauma
rel at edl5di sorders (A3). In a preferred enbodi ment, the eye disorder is

gl aucoma. O her theviapanti ¢ applications of the conpounds of the invention

i ncl udetreatnment of obesity (lipolytic properties), hypertension, treatnent
of depression, sedative,X ik ¢, as antileptics and as | axatives, e.g.,

effecting notility wt t}gugn%afyn?zirn%a&i @jh%e%a%n?tg,;}pygjrrgernm " ib%ﬁﬁ’\?ﬁe% state" is

i ntended to include t hosle™ corfdi tions ¢ used _ Toll At i H unwant ed
level s of sdenasistituteddRON, Whnikdallyds@kACAryY ok mkfvlamgzlc eR&RE MY Firfl L@b&alited
Agtivity associated with aberrant stinmulation of adenosine receptors

and/ or an i ncrosanbswtutsdNRierogychn eingnprovidad that botheR gargeRs areshash votihy drogen;
exanpl e, asthnm, chroni ¢, abstructiye pul ponar i sease, allergic rhinitis,
bronchitis, renal di soﬁzd*elf§?§§B‘ﬁ§¥?ro‘$'ﬁf’g§’tt\“ﬁélaﬂ‘(¥?’§6¥ a{%ﬁyﬁ,m& eye disorders.
Addi tional exanples in I C AChiat | . ~C H i s. Suitable
exanpl es of inflammat oqugﬁgfﬁe%g_éée}g&i %@%&ggd%ﬁpg{%ﬂpﬁ%%%%i ?(’Plrek&ﬁe_rri a,

nyocar di al i schaeni a, anginyarogeRAb&HHRA or GRABRAMYASAINIAL: RS BAEIGhether
intermttent claudication, "critical |linb ischema, venous

hyper t enslion forar & swsatuel orsynsuisstiouted bétemcatlicoor arisbegclieringiscl er osi s.

| npai red reperfusion states30include, for exanple, any post-surgical

traumm, such as reconstRsuehydregeysulstijutedpowsypsiyped sikydgyihobnessry. 2 s
Nov 2002 WD 99! 6251 8 PCTNS99/ 12135 - 10 The, | anguage "treatnment of a N-6
substituted 7-deazapur ¥ ¢z dsioy NRot whereingR; isthyseagenr subgtisntedigist i t ut ed
7-deazapurine responsive state” is intended to include changes in a disease
state or condnpybshtuted Cydsctkyeandibove, such that physiol ogi cal synptons in
a mammal can be signifigantly dim nished .or mnimzed.. The |angu al so

i ncl udes control . pr_eve‘ﬁt'gi ‘HHXB%“‘PWHPBF‘E SBFW%%H&@Y%%‘&V@QMS@H%&% iagyl,

ef fect s agsoqkRidarylWMubBiRfdRAIdnPN subHRUES (HEcABHRP T bstltie@SQfRHyES er red
eémbodi nent, the control of the disease state or condition is such’that the
di sease state or emviddd tha if R, & @matdlidiiy] theh/R A8 abhekthyl.eThe iteniorsst nent ,
the control is selective such that aberrant |evels of adenosi ne receptor
activity ar e penains ol phatmadeutieallytdveeptily salol amdiprodiygs efitheaothpounds®f the
paranmeters are unaffected. The term "N 6 substituted 7-deazapurine” is art
recogni zed afepuen-nt ended to incl ude t hose conpounds having the forrmula I:
N6 ~N~~ R "7 dea L ke = 1y o ' d~- rd.ne’"

i ncl udes phar rraceﬁrl??r?:g ‘ﬁgtagg%%&tl% dgﬂglgl %(sls m%@%p fsalﬁh qgﬁgﬁ%ﬁ@ fofifula
enbodi mer), &l sbeteiicRLidas defddaibovey- 6 substituted purines described herein.

In certain enbodi ments, the N-6 substituted 7-deazapurine is not N-6 benzyl
or N-6 phenyl et hyIn angthsriembodiment of éarmaa BpdeiNeents, R4 is not benzyl or
phenyl et hyl substifuted. .In eferred enbodi ts .1 and R2 .are. both not
hydr ogen at oms. Ih-kgfrfvlepu?ﬂ ﬁgﬁ“ebpeé@é‘?srt&f ’Bﬁtbgg??féw?gfmﬂgt%gc%‘&y Ry dr ogen
atom 20 The ph&gina e eptol & APSY AL GRlehdsifRd fe85)tb $n 3TBHBY coftfactih te Gell with a
substituted 7deazapurine, described infra, I's that anount of a therapeutic
conpound necesmpoundaf theihvertioan tPrefergbdy, ftior compeundris endergbnisicdfithoreceptdn. n a
manmal , e.g., treat a NN6 substituted 7-deazapurine responsive state, or a
di sease state in a mammal . An effective anount of the therapeutic conpound
can vary according to factors such as the anount of the 25 causative agent
al ready present in the manmal, the age, sex, and wei ght of the manmal, and
the ability of the therapeutic conpounds of the present invention to affect
a N6 ~ a NoV 20DWD 99/ 62518 PCT/ US99/ 12135 -1 1-substituted 7-deazapurine
responsive state in the manmmal. One of ordinary skill in theart would be
able to study the aforenentioned factors and nake a determ nati onregardi ng
the effective anount of the therapeutic conpound w t hout

N T ™ R S o ' Y T




adenosi ne receptors) in a mammal by adm nistering to the mammual a

t herapeutically effect?e anmount of a N-6 substi t%?-deazzﬂoﬁ:rﬂﬁé@ﬂﬂﬁch

t hat nodul ati on of the adenosi ne receptor in the ma | occurs. Suitable
adenosi ne WE9seH8s i nclude the 5 fanmilies of A, A2, or A3FCHYS¥'I&Yerred
enbodi nent, the N-6 substituted 7 deazapurine is an adenosine receptor

ant agoni st. The | anguage "nodul ati ng an adenosi ne receptor” is intended to
i ncl ude those instances where a conpound interacts with an adenosine
receptor(s), causi hef inHentoagdsy, efainsdadcnetbed yisatieg a payinrsigacdisorder
activity associategd with an adenosi.ne .recept ar ,10. su uept cascade
effects resul igrfga‘??l?t&é ?rh%reﬁ%lﬁﬁ?lgt(#%?{d%ﬁ‘ (%tgz’eaq%%%{)%glﬁé’ ér%z@gf)to cg)?twcgve

. Physi ol ogi cal piagbhithydiRased HSACARMRANbYadRiIANENRS o AeSePidffectiREAHOEN of a

i nducti on of 'sedation, vasodil ation, suppression of cardiac rate and
contractilitysomponngof fasmubfIl f¢.at eh entagemisleafd ) tRrefembiynthearnimal isfa human.

_gl uconeogepesi s, inhibition of |ipolysis, opening of potassium channels,
reduci ng ffux of cal ciumchannels, etc. | S The terns "nodul ate",

"modul ati ng" ﬁg}q"gﬂwﬁti&n" are intended to include preventing,

eradi cati ng, T he resulting increase of undesired

physi ol ogi cal act i Thd featasss@aad athed desailh ofitheanvestios twillmbat beanoefpasicutadgnosi ne

receptor, e g., in the context of the therapeutic nethods of the invention.
I n anot her erdsseritperind ppinted @rt in tsdiaigse It wall bejaadessieedybat beipartisplect s,

Sl oo R e St BB AL SRR R Ryt o
{adenosi nejp ecapimehton. TR prineddl® k@urk$16f thixcih@p@idin can be AP 1e Sarifust he
invention can interact with an adenosine receptor to inhibit, for exanple,

adenyl at e cycimbpdiments withput depertingfpra dlee scopadf theanvestignact eri zed by
aberrant adenosine.receptor activity'. is inte d, tq.incl,yde, t hos
di seases, di sorder e&re{éghwivF?tng%ilrgHoé?egﬁ%cgsggargqqu& a\}]’t “?%“tﬁ‘ﬁgﬂr' ant
stinul ation cheaﬁ{})uﬁ?l@%ﬁbr_{k?ver SAERM @ manhiall MBle hétBodd inBMUALERMiRatibR8fa
receptor causes a biochem cal and or physiol ogical chain of events that is
directly or itheirpacichly effetive amednidf HiNthsubgii ek deaiapainke desoribedimgtiat ioon.
This sti mIJ%at 'hon of an adenosi ne rec?@t@% does. not Q%VG to be the sole |
causat i velagdht Mempalesugh that eatmang gt the N-§rsubgitiict i7atF 2pRRUring Fesponsbye state in
responsi bl e fft cansiind.gome of the synptons typically associated with 30
the di sease, disorder, or condition being treated. The aberrant stimulation
of the receptor cédfhdlanguage 8tGesubadtued Dleataphessiespimsivotstuee” iagreidedan be
i nvolved in the state bein 2 8 NOV 2002 WD, 99/62518 PCT/US99/ 12135 |
-13treat ed. CREHPE & disease siiraon Gopaian rharagierizad By ity respandvenesy lodrepimgng yith
supra, i ncl udj g LS AL B Dap SRR Jr S s iRds ASRIATP A B9 Giment
synptons manifested by the presence of 1 ncreased adenosi'ne receptor
activity. 20°r ehelnd@cth exdfipdre dirinidhusta bhasleass yapbpiiptoasaastieat etthwktate ast hng,
¢allergic rhinitis, chronic obstructive pul monary di sease, 5 enphysens,
‘bronchitis, cpebieved mtbgtNﬁépbmtg@dﬂecﬂe;azmmgm@%q)mmuon- Typically such states

are associated with an increase of adenosine within a host such that the host ofien

experiences physiological symptoms which include, but are not limited to, release of
toxins, inflammation, coma, water retention, weight gain or weight loss, pancreatitis,
25 emphysema, rheumatoid arthritis, osteoarthritis, multiple organ failure, infant and adult
respiratory distress syndrome, allergic rhinitis, chronic obstructive pulmonary disease,
eye disorders, gastrointestinal disorders, skin tumor promotion, immunodeficiency and
asthma. (See for example, C.E. Muller and B. Stein "Adenosine Receptor Antagonists:
Structures and Potential Therapeutic Applications," Current Pharmaceutical Design,
30 2:501 (1996) and C.E. Muller "Aj-Adenosine Receptor Antagonists,” Exp. Opin. Ther.
Patents 7(5):419 (1997) and 1. Feoktistove, R. Polosa, S. T. Holgate and 1. Biaggioni



The | anguage "treating or_treatnent of a condition characterized by
aberrant adenosine rece activity" is intended t ncl ude2theygy 2002

al l eviation of or dimniShment of at |east one synpt typi cal | y ‘associ at ed
with the wane/@25th. The treatnent al so includes alleviatioP@YUPAIEP shnent
of nore than one synptom Preferably, the 10 treatnent cures, e.g.,
substantially elimnates, the synptons ass®ciated with the condition. The
present invention pertains to conpounds, N-6 substituted 7-deazapurines,
havi ng the fbAderaine A)RIeddptoR2 alnoRél therapeucRarght ib athjna?s TVt ®i148 RI 2983 d
R2 are each jndependently a hydrogen atom or a substituted or unsubstltut ed
al kyl , aryl, Th¢ engWO&FWS%P yiBE SUCB SEPRIOMS BERE butiprstriot limélgd &, fever,
unsubst i t ut eg, St B Cnd s idheh Suduuel RARNIBL B18 Ry B SHOB bl 0 of

unsubstitute y’I ary rogen atom or
a substitut e&nﬁédlﬂiﬁiﬂlﬁlﬂld sibestuddkydeazaiuyine r@é’poﬁilké’itéﬁ:%clﬁ&lﬂs%d‘se di¥ea@nd R6
are each |ndependently a hal ogen atom e. fg chlorine, fluorine, or

bromi ne, & h§taesgdncharsrmestiated by pigmblatiord aslengping tesetorst e, éthza ApiylA3z.or
al kylaryl noj et nd RS o and et her for ted or
nsubet | ¢ ut eHcoBuLEE G DEm engimERpRuaETs RIPT g Ghot I R iR
phar maceut i cal lsymaﬁﬁlﬁ%a%ﬁ Rderrst Qhbddifedt, § NeURSEskitE LA aéa 3&%%0,1“;5&1@

WD 991 62518 -"14 2 s Nov 2082 PCTNS99/ 12135 In certain enbodl nents,” Rl and
R2 can each $tamdepemd>emddywinleadaensmhstectp;bf(sl) erg. iths Nbs subktituesl tyeziza]alrkr,tl or
heteroaryl al kyl noieties. In other embodinments, R3 is a.hydrogen atomor a
substituted #tS %%‘hﬁ%‘?g?rmte@xﬁ@?lﬁsSgﬁlwab]ﬁ)‘ie@?%mlvleﬁtaé@cslw}}‘db?%’ebe EsakssidynBet s,

(B:A' RS aﬁ'ﬁl R@oxﬁﬁ&n%@%l?tlpeein{/é]lq%ﬂf}gg.?%én)ésxﬁe p@ceﬁ(o?@u@@pe@th%lYmedlate biological

effects, include central nervous system (CNS) effects, cardiovascular effects, renal

effects, respiratory effects, immunological effects, 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

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

CNS effects include decreased transmitter release (A1), sedation (A1), decreased
locomotor activity (Aj,), anticonvulsant activity, chemoreceptor stimulation (A5) and
hyperalgesia. Therapeutic applications of the inventive compounds include treatment of
dementia, Alzheimer's disease and memory enhancement.

20 Cardiovascular effects include vasodilation (A2,), (A2p) and (A3),
vasoconstriction (A1), bradycardia (A]), platelet inhibition (A7,), negative cardiac
inotropy and dromotropy (A1), arrhythmia, tachycardia and angiogenesis. Therapeutic
applications of the inventive compounds include, for example, prevention of ischaemia-
induced impairment of the heart and cardiotonics, myocardial tissue protection and

25  restoration of cardiac function.

Renal effects include decreased GFR (A1), mesangial cell contraction (Aj}),
antidiuresis (A1) and inhibition of renin release (A1). Suitable therapeutic applications
of the inventive compounds include use of the inventive compounds as diuretic,
natriuretic, potassium-sparing, kidney-protective/prevention of acute renal failure,

30 antihypertensive, anti-oedematous and anti-nephritic agents.



In one enbodinent, R 1 is a hydrogen atom R2 is a substitugelg 2
unsubstituted cycl ohe‘e, cycl opentyl, cycl obuty r cycl ofr m mety,
r

R3 is a substituted o nsubstituted phenyl noiety,¥ R4 is a hydrogen atom
and RS andvdr@9ease8 bot h nmet hyl groups. |n another enbodi nentfCT. 9?’8“%15

cycl ohexanol , a cycl ohexanediol, a 10 cycl ghexyl sul fonam de, a

cycl ohexanam de, a cycl ohexylester, a cycl Ohexene, a cycl opentanol or a
cycl opent anedi ol and R3 is a phenyl noiety. In still another enbodinent, Rl
i's a hydrogen at oRespratdry effectsahdhédxbnoothodit3tiens(Agp)shrosthoconseucton (A1).
unsubsti tuted phenyl ridine, furan, cycl opentane, or thi.ophepe noviety,
RA IS a hydr ORGSRy CRiBEPanKksFase RUATEIC TR SOmUGH SeCiROh ARbICRAOR o
RSand I S . [ - I ti or
B e S e S R B S e R
Rl is a hydr ggéundeadntirasttizaticsappiibaiont, Uteatnait ofl nmy ldssehdetifeeltrandplanasnion and

aryl am ne, or al kylarylam ne, a substituted or unsubstituted al kyl am de,
"aryl ani de Sor respicgioay gisamdetfe, a substituted or unsubstituted 20

al kyl sul f onam de, ;aryl sul f onayd de. or .alkyl aryl sul f.onam.de, ~a substituted or
S hsubet ¢ at SR el Pl BT gl it P P PR, e BB B B or
unsubsti t ut egda a), kithtecHhaRBERXidRIpkh&EH a?aﬁ’c[m_ﬁit‘éﬂl@é?ﬂaﬁﬁé (£ an@ A3)
substituted or ‘unsubstituted al Kyl carboxylic acid, arylcarboxyliC aci 030r
al kyl ar yl car BbzmpbéwicaapipticatiR@s iof amagartists inclitde dllengicuand os tallengi eid i pinerayibn,

noiety, R4 is a hydrogen atom and RS gnd R6 are nethyl 25 groups. In still
anot her enbo88ng ?Selié?‘i’séarai?ﬁﬁf’giom?f' "g{]aﬁﬁ’&‘it‘?riyéﬂe a5i di ne, cyanoguani di ne,
a thiourqg, a thi gl gqeRfindRRkH inhiitfnfdeid sed '

T U0ty 35 | s ifuedling RO bt inbibicfon'Sedoif seon A IO EARAGe
I 1 O wher ei napplraiae naly éndaddreflod apd niderntilvy cendityuds oGavroaritestinal effecsaitsor at ed

or unsaturated alkyl, ,aryl or alkylaryl poiety and R2d is a hydrogen  at om
or a sat ur at S§luile Colg. dRtgstEl arp%ilpr,rh%al giseasgy €. g} wrhea) disspieasspoiatgdumds  or
OR2g, wher ei - : i ndependently a hydrogen atom5 or a
saturated or ﬂ’ﬁ%@?ﬁflg@gﬁgﬁﬁl&g?bb'ar yl or alkylaryl noieties. Alternatively,
R2a and R2b toget IEgE dsariekOindlude ¢aINAPEMCIPt: RFvellRhE Gy Gint GralimAgelBRYI N a
ring size between about 3 and 8 nenbers, e.g., cyclopropyl, cyclopentyl,
cycl ohexylP gdisopsiers (Aa). ok prefrated egtbodiment.ihe pyd disprdeyds Blar®ramd R6 are not

met hyl groups, pr rapl ne of RS and,R6 is an_ a l. arou . g., a

met hyl group, ari ?‘?ﬂgg%%{%eﬁlciagpléc%lﬁﬁsr 8§‘£ﬁ C(irap%lfngﬁf)k%15%8£ﬂ‘g§n°§l§(%ect of
the i nventi ofteate@nof¥bekity UigdRIYpropdhiibs) Apeftdnsich, dedtthOaRitpRsaon, t hen R~
i s not phenyl, 2-chlorophenyl, 3-chl orophenyl, 4-ch|orophenyF, 3;

4- di chl or ophesdatiye.3nnmlisx gpartioptics and aslaxpaney e neffectng wissiitReithed Rl are
1phenyl et hyl, then .R3hi s not a hydrogen atomor when R4 is a hydrogen atom
and R3 is a (ESPRII hen R is not phenyl et hyl .

- 20 The term "disease state” is intended to include those conditions caused by or

¢

"

associated with unwanted levels of adenosine, adenylyl cyclase activity, increased
physiological activity associated with aberrant stimulation of adenosine receptors and/or
an increase in cAMP. In one embodiment, the disease state is, for example, asthma,
chronic obstructive pulmonary disease, allergic rhinitis, bronchitis, renal disorders,

25 gastrointestinal disorders, or eye disorders. Additional examples include chronic
bronchitis and cystic fibrosis. Suitable examples of inflammatory diseases include non-
lymphocytic leukemia, myocardial ischaemia, angina, infarction, cerebrovascular
ischaemia, intermittent claudication, critical limb ischemia, venous hypertension,
varicose veins, venous ulceration and arteriosclerosis. Impaired reperfusion states

30 include, for example, any post-surgical trauma, such as reconstructive surgery,

thrombolysis or angioplasty.



I n anot her aspect of theg.nvention, when RS and R6 tgget her 2ﬁrgpg 9 ,
carbocyclic~, RyYN~~ N ’Rring e.g., 4, pyrlmﬁ456] d mgenRS
is not ph when R4 is”1-(4-methyl phenyl)et hyl, phenylis enyl

or 1- phenWéPWﬁﬂ%r when R3 is not a hydrogen atom when R40Péﬂ8§49,-12f5|§

1- phenyl et hyl . The carbocyclic ring fornmegygby 20 R~ and R6 can be either
aromatic or aliphatic and can have between 4 and 12 carbon atons, e.g.,

napht hyl, phenyl cycl ohexyl, etc. ef erably between 5 and 7 carbon atons,
e.g., cyclopentyl )fb? WE@%hé‘ﬁ@‘fﬂen%&{%Nréﬁ%‘é“Vd HABTIES TCRAEEHE ST f or m

i ngs | nol udd e GRS el POREAPLA BRNE R RIS BTREELS 4 ana

12 carbon at gimgedinef @sabd satoet vEeRiiSn,apdestribad Bisgveatiithatghysioripidaé ei t her -
aromatic or aliphatic. The heterocyclic ring can be further substituted,

i ncl udi ng subsmmtpmsu@n g eap be mné’xceatﬂbbélmlatsb%owmlmzqdr rigiedangyageur e

w th one eroat ano er at of thel ention, ‘
1 and R2 ?or%‘? "Wl{ FS%’i}r?pcfe‘fenﬂﬁn 0{:@5‘ bég%?alfq]yﬁ ?%333 YEPIRLY }égbut are
not limted fQocihid@SBiHNALBEREM Ghidunt bNaRnbdisd. &g &%'ﬁ&en@&@ﬂnb%m{&f Rl i no,
pi perazine and the like, e.g., 4-hydroxypiperidines,

am nopi peri déeong] of/‘therdeseﬁ%e]staaﬂdr &dditogat kenh thatrthe dlspaspesmmz Dnmrglntmmps , R?

can be a hydrogen atom or bstlt ted or substltut ed. al ky g/

al kyl aryl m)‘?fég ated oI gpogher P Fredesm eat. te copol lﬁxﬁéﬁ?‘i“tfns ‘*}%ﬁa

t oget her can

het erocycl i cl &lalré]glgf %%%%Elgé gel% U Ectm&;afiz%ﬁg? Weo! hﬁgtl cerrg Slo‘%ﬁg ggrs%m-amﬁ? ng
€haV| ng bqa@melga}alﬁe@mhraanﬁ&ttzw atons, e.g., napht hyl , phenyl cycl ohexyl
et c. and can be either aromatic or al i phatic, e.g., cycl ohexyl ,

cycl opentyl . The Hb¢ @macdct substijuirg Tdeazepuring inat recossized ardis, infepdddudi ng
substitutiono rbo t structure with one or nore

het er oat ons. " KIUdgr%loas Ve ?/&'d% Vméﬂﬁg%{%g@?her can forma heterocyclic
ring, such as those disclosed bel}%* ertal n enbodi ments, the N-6
substituted 7-deazapurine '13,{{; \Glx\bgfez henyl e} hyI substi tut ed.
In other embodi nents, R4 is' bt benz nyI et%@Fa@&Hgtl tuted. In
preferred enbodi nents, R 1 and R2 ar ydrogen atons. In still 20
other preferred enbodi ments, R3 i Nnot | ro}QSen atom 2 8 NOV 2Q02 WO
991 62518 PCT/ WS99/ 12135 _ 17 /]%

Ry

¢y
“N-substituted 7-deazapurine” includes pharmaceutically acceptable salts thereof, and,
15 in one embodiment, also includes certain N-6 substituted purines described herein.
¢ In certain embodiments, the N-6 substituted 7-deazapurine is not N-6 benzyl or
N-6 phenylethyl substituted. In other embodiments, R4 is not benzyl or phenylethy!
substituted. In preferred embodiments, R} and Ry are both not hydrogen atoms. In still
other preferred embodiments, R3 is not a hydrogen atom.

20 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 intended function within a mammal, e.g., treat a N-6 substituted
7-deazapurine responsive state, or a disease state in a mammal. An effective amount of
the therapeutic compound can vary according to factors such as the amount of the

25 causative agent already present in the mammal, the age, sex, and weight of the mammal,

and the ability of the therapeutic compounds of the present invention to affect a N-6



The conpounds of the invention may conprise water-gsol ubl e prodrugs which
are R 1 is hydrogen; y S substituted or unsubstigt ed cyclzﬁsmv, gwg
substituted or unsubst™uted al kyl, R3 is unsubstituted or s t1tufe

aryl; R5 amD M@6281%e each i ndependent!|y hydrogen or al kyl, 5PSEEEP¥IAS ani no
acid, or analog thereof, an a, Vii, y, or \ﬁvlqm' no acids, or a dipeptide. In

a further enmbodi nent, the invention features deazapurines of the formla
(I'), 10 wherein: 15 netabolized in vivo to an active dru

) . ) b. .
est erase cat aPyosEl Gdeazppurine responpive Staly ingBe B1pag!- @rw%f@%%rﬁék%u@ the
d i i | ~ | i tut i
e v, Y] § SRS, e B S b MR A B Dep

Preferred am pgapthghheicRcttRaimtunt HEIE dRerhftesie compaliy® vitBoutalndtid ne, val i ne.
| euci ne, isoleucine, |ysine, a-nethylalanine, am nocycl opropane carboxylic

acid, azeti di expeRimpatdtiory lAnonaigialor mivivl assanaso yarabd wred e determae anl; effective
_al ani ne-al ani ne, of glycine-al.anine. o | and R2 together forma, .
Subst § tuted iy BEIETbETaR HE PamBRyEls St R B REROHIG ety
phar maceut i calloy@AeRePiPpfopiatd Snbith o8 e thdRBedRAZAMPYnA 86t RF irf iRES

enbodi mrent may potentiall'y be selective A3 receptor antagonists. In one
enbodi nent, R2forsnsimlostd dusdyedr {se. theapéntiriceaymentbst i t ut ed) or unsubstit ut ed

f 20 25 cycloal kyl. | n an advant ageous subenPodi ment, R 1 and R4 are
hydrogen, R- i s unéub&epsuicaldy effectiypamount Rrgtenrly dimingihgs sideash anedymitemeach

| kyl . Pref ' : , | .
R 2l 50 1y ba e el M N KR Pl Bl RS SR Heclafioh
(unsubst i t ypedbéind trédted@biul ledst abdlit 2084, Kivbordhraeraly By at Raktabai 409, JevelRmbrénd

R2 may al so together forma substituted or unsubstituted heterocyclic ring,
whi ch may be prgfesably by atlleastiashoutr605miand sbll neare peaferablydrioal jeast aboah8@%kr

espect. B2 e MBI RSO Gnie AHEEH e R AL
al kyl (e.g., ARhAY thedihiRdintent of ficH symPIONROARY dDdffeels. ARy REIBYnized assay
al kyl am no, e.g., methylam no, ethylamno), preferably when RI and R4 are
hydrogen, R3 tapablesfibsburingsgicloparameters are intended to be included as part of this
15 invention. For example, 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 volume using an art recognized 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
20 an art recognized technique.
L 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-deazapurine responsive state. Examples of
animals include yeast, mammals, reptiles, and birds. It also includes transgenic animals.

25 The term "mammal” is art recognized and is intended to include an animal, more
preferably a warm-blooded animal, most preferably cattle, sheep, pigs, horses, dogs,
cats, rats, mice, and humans. Mammals susceptible to a N-6 substituted 7-deazapurine
responsive state, inflammation, emphysema, asthma, central nervous system conditions,
or acute respiratory distress syndrome, for example, are included as part of this

30 invention.



and R6 are each al kyl . y be substituted or unsuliggituted ZgcNOY 2002
e.g., cyclo or 1l-am no-cycl opropyl. In another enbodi @y be
substi t ut eﬁp Péﬁ@ubsti tuted phenyl, preferably when RS andggg ariﬁéach
al kyl. Preferably, R3 may have one or norejp.substituents (e.g., o-, m or
p- chl orophenyl, o-, m or p- quorophenyI) Advant ageously, R3 may be

substituted or un ubst tuted het eroar and are each
kol Beampl es. orAEpIEb RS GieGTRRY e e SRSy M T e i S

pyridazinyl, a@%c%?ﬁé”‘ﬂél:ept@b(@rlﬁ|a}fham1tnral WEHrMimstérhng@Zl% Mbmnﬁ](@mlréﬂeutlcal])
oxadi azol yl, furanyl, nethyl enedi oxyphenyl and thi ophenyl. Preferably, R3

is 2-pyri dyl effeetwermwm of aN-Hysubstithted 7- @zammylsuoln thau mpgiulam)ruqff the
Preferably in one, enbodi ”e”th RS and R6 ar ahi cg%dro en. In a ‘%‘Fe?‘ RS
and R6 are eééﬁ“‘??é‘ierfff‘ept?rr\‘“é SRR 05T YT g\“é? ¢ BUFRIRRInC pgpethe

deazapuri nes (g} e@%ngV%%t 'oPR arlﬁ’ Wﬂe@%H@dx&eH{ BENGS; Bgﬂ&teﬁe}” be

nmet abol i zed in vivo actt 8 , €. y esterase f catal yzed
hydrol ysi s. Iaeeia@nﬁbéysetdwiemsmkrtege}aoﬂmamtan R2 group which is

cycl oal kyl substituted with -OC(O (Z)NH2, wherein Z is a side chain of a
natural |y or unnatThedPn&Jaééc@Pdphgn&ﬁ@ Adngsing recgatoanlau@endeﬁé@ isfudeathoge [ 3,

: d f d
el ude ¢ e SpsiicEh aBkey o Sreragf S B8 aflnoRRE REb e R R Rt Re
lysine, a- ”Etd@&’ﬂeﬁée@rﬁr%ﬁnoﬁﬁﬂl @ﬁgmlog%pmmﬁy%@sroewl with &€ hdbnodfe receptor or

WD 991 62518 18_ 2 8 N ;V 2002 PCT/ US99/ 12135 Sub%t uted phenyl, and R5

azetidi ne-2-carboxylic acid al ani ne am nobutyric acid,

al ani ne- alQan|snmeqo¢mgb§qadneﬁftcamerseltmgrfrcun pia:rmodmmmﬁ of tbfr an‘eaommjreecmmdl ment ,
gr Iesrrgt ?]|y|de ﬁ?ég of %Bg%eﬁ %Qﬁlateg ﬁ%{%(fghex | re&%tq!)rg 11&:1 ecpe mducitaigrcljofRS and R6
4-(ci s-3- hydg QMﬁxck&Bﬁﬂé QSs?o%hcff grcﬂécni%ie%'d "OnRREMY, irfHibiB%h bPpRlctet 30!
pyrimdine. I'n anot her enbodi eazapurine Is

4-(cis-3-(2- aggn&ghmejz Gxyjulation of gluconeogene51s inhibition of lipolysis, opening of
cycl opentyl)am no- 5, 6-di rret h(I){‘LIl - Bhen - TH pyr oI o[ 2,3d] pyrimdine
trifl uoroacetpiohas%lémoc}@&m S, ieducapbilnep %Bﬂ’i Is. effe deazapurine is

4- (3-acet agm do) p| 0O "

di net hyl - 2> phenyl pyr P é‘[”g ‘g modulatige’ and m%d“éa‘}ﬁ“ a5 9EpSdip RdP 5 18
PCT/ US99/ 121 3eventlflg, lefaditr@ing Sor 1ﬁﬁhﬁ)ﬁhg”@efresulth@ 1€l€x@ZﬁRﬂﬁ1hﬁ&irE@ physiological
4-(2-N -nmet hyl ur eapropyl ) am no-5, 6 di net hyl - 2- phenyl -

pyr rol o( 2, 3djppyyibhasgpeiatef rvwmﬁhnﬁ@maleq’fmdmmﬁf antadénfzfe@zramrqrn@gb in the
4-(2-acetam gﬁgtgté%/ ?%‘.ﬁ{nhe{eﬁagugcé nig oﬁgael ven@én ?n alg)éltﬁér%lmorlo%imgrltpt et m di ne.

51 n anot her

4- (2- N - met hyhddu@ad chides ahiaBofistic Eifére, B ,-AmMistivént 6Fhthe activity or production
pyrrol o[ 2, 3d] pyri m dine. | n anot her embodi ment, the deazapurine i's

4-(2- am ndk y@ﬁ"umdmw‘s@éetlm@étahyng)camﬂnmn@npneﬁwhrpsulwp qro the{ ovesstimyationi di

T RS eIy o e e | ﬁﬁra@%%%%ﬁam?ﬁﬁ OSFBF HIVSPUOTSEAR

i mdine. I n argthef wRARAGHERE E&% gﬁl—? t'fBF’ le, adenylate cycl ti
4- (traps-4- hydr oxy‘gycl ohexyl §ner mn ? uor 0|eo enli/e ° erll—x%f/ﬂ%asoe af “élaﬁ pyrim
i di ne. I n anot her dihedahguape ;'candéichechasgoterizad by aberrant adenosme receptor activity” is

4- (bans- 4- hydr oxycycl ohexyl ) am no- 2- (4- pyridyl)-7H pyrraol o[ 2, 3d] pyri.m di ne.
151 n yet anotMed eéﬁed%ﬁlﬁ%ﬁwsqqiféeq%éwpr%ﬁs %%qndrt@gsavhﬂ@t%asswﬁp 5%}%. ting

t heacti vi f bly,
A3) in a é(:%I I%e con@gﬁéoﬁg)f%ﬁggﬁq% ne rg?eﬁtq\l-@thatﬁg]? 'ﬁﬁﬁt o:?&%thgge;cp r?ne
(e.g. preferca&sleya bavthasiedadand16¥ siosRIegica tha@gwTievénts that Rridebwy orippRedtly t he
invention features a method for treati ng damage to the eye20of an

animl (e.qg., assommirwltb}hfahmam,shmrdfng)rtcondlhena’rﬂhwﬁnmian@ﬁfOé@n ad@oalnount of
an N-6 substltut ed deazapurine, er abl t he 6,.substitute

> deazapur; ndeEIORALH HYGRTSL0 le)efthMOECf@H&v)é@g%@éyle&%eaﬁ OhsigeE Opgondition

ani mal . The cute
o chr oni o, TRCTge: B bR IE b AiGhe s B AR, HRRE) R soakad e
i schem a, 3(hy pieexdiseass, dmo&dkfraa&dmdanqﬂlﬁ@ trealed nPhdlabeenant sttnh&atldicﬁ”nhe eoeptor
features a deazapurine having theformula Il, supra, wherein. X is N or CRG6;
Rt and R- ar éa@h%ﬂlelwe%ememq lgagh e SHEHaZHH chub%mwlyﬁéw 1he SRS RRIRS t ut ed
al koxy, am noal kyl, al kyl, aryl, or alkylaryl, or together forma

substi t ut ed30or unsubstitut ed het erocyclic ring, provided that both Rt and
R~ are both not hydrogen;



WO 991 62518 -20 PCT/ US99/ 12135 R~ is substituted or unsubstituted al kyl,
aryl al kyl, or aryl; R hydr ogen or substituted unsubstZEuNQﬂ C6
al kyl: L is hydrogen, bstituted or unsubstituted al kyl, or”R4 d

t oget her FWOM%288bstituted or unsubstituted heterocyclic ofCHHFBEE I ¢
ring; R6 is hydrogen, substituted or unsubstituted alkyl, or halogen; Qis
CH, O S, or NR-, wherein R7 is hydrogen" P "substituted or unsubstituted
C~- 6 alkyl; and Wis unsubstituted or substituted al kyl, cycloal kyl,

al kynyl , aryl treaieq:| Bxamples pf eangditions éncdudsathgse disaapsstateutisted srdonginding

bstituted thi b | ‘ bstituted 1 | f | i d that if R3
s pyr ol 1 di nBer e oS ERRl S amg e B s RE e S bt R unrteneh
formula 11, Xof §icfRG PREnKihSrebRor vy, Prefdibd éx@m?{é@qﬁvt\?ﬁdeqHPQQ???mms Xis

N. In a further enbodi nent of conpounds” of fornula I's subs uted or
unsubst i t ut edasaogibted Svitloastlina, ralletpge rhivatigrohaonid obsouctdveapulinonaly misgadee
substituted with one 15 or nore substituents, Exanples of substituents

i ncl ude: hal off@RhYEYy Byapchifipgastyomtesiingd disgrdernand@laucomsi nocar boxyani de,

CN, CF3, CO02Rg, ineoGRR: , §%MRQR8[ r.el and
RO are each indeggrﬁg‘g%nlgy y rg%n , oraug%sl,%tqiatcépga or Jnéu Zs??/i%?ﬁ?éergada??kyl,

cycl oal kyl, aiddnosiae réveplobétisity” ¥ Bitedadioinchdethe dileviatisbi érdifthisiment of
unsubstituted phenyl, e.g., net Qﬁl enedi oxyphenyl . Wal so nay be a 20
substituted oftleassanpssyrnpioBdtyBicaByrbespeidted avidy bacondiiomglhedtreagment glsor ol e,

pyrazol e, oxazol e, imdazole, . tri.azole, .tetrazole, furan, .thi ophepe,
thi azol e, andeng&f 3’%%11%3‘)"&&'3}’5. “?9& PaYF 'g‘é“ angsy, r Pﬁ‘gjfrég aﬁ&?l ring,
€yd., PYri@y! wedhehiivd _e.gQ)é[lbéiﬁftla'ﬂry/'elinﬁrY:{t% tRAympiiek 48 GRBERYhthd N @
referred enbodi nent, Wi§s 2-pyridyl, 3- pyridyl, 4-pyridyl, 2pyrimdyl,
4-pyrimdyl, omdBigyrimdyl. 25 In one advantageous enbodi nent of conpounds
of formula Il, Qis,:~TH and W.is a 3-pyrazolo ri ich is_uynsubstituted
or N-substituted bih%Hffé‘f‘?tt‘%‘feé‘HOBPQrﬁﬁ'@g%ﬁoi"m?ﬂ"E@F’ g’lg @%5“% %ﬁ?%@wr"&w ,
or arylal kyl .l 8pet |gfbodi nent of conpounds of formula Il, Qis
oxygen, and W%é % 2t ﬁg%o o ring which is unsubstituted or substituted by
substituted or unsubstituted al %I , 3f cycloal kyl, aryl, or arylalkyl. 2 8
NOV 2002 1 2 a ~w 20a~ WD 99/ 82548 PCT/US99/ 12135 -21 In anot her
enbodi nent of conpounds of fornula |1, WKRs substituted or 5 unsubstituted
al kyl, cycl oal*kyl e.g., cyclopen , ryl al kyl . Exanpl es of substituents
i ncl ude hal ogen, hydroxy , subst tUtEI p}\ ungubsti tuted al kyl, cycl oal kyl,

aryl, arylal kyl, or NHR~o, wherejg R hydfogen, or substituted or
unsubstituted al kyl, cycl oal , a1, ‘ aryl al kyl .

@
15 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;

R3 is a hydrogen atom or a substituted or unsubstituted alkyl, aryl, or

20 alkylaryl moiety;

R4 is a hydrogen atom or a substituted or unsubstituted alkyl, aryl, or
alkylaryl moiety. Rg and Rg are each independently a halogen atom, e.g., chlorine,
fluorine, or bromine, a hydrogen atom or a substituted or unsubstituted alkyl, aryl, or
alkylaryl moiety or R4 and R5 or R5 and Rg together form a substituted or unsubstituted

25 heterocyclic or carbocyclic ring. Also included, are pharmaceutically acceptable salts of

the N-6 substituted 7-deazapurines.



I n yet another enbodi nent_ the invention features a deazapurine of fornmula
Il t 10 wherein Wis -( a-Cc(=O) Y or -(CHz)a-C(=S)@ and a 28 NOVi 2000ger
fromO to 3, Yis aryl, alkyl, arylal kyl, cycloal kyl,” het er garyl aﬁs nyl ,
NHR~ ~R~~, W0 99¢368i ded that Qis NH, OR-3, wherein Rl i, RIP.C,'%QSRB(I % are
each independently hydrogen, or unsubstitusgd or substituted al kyl, aryl,
arylal kyl, or cycloal kyl. Preferably, Y is"a 5- or 6- nmenber heteroaryl
ring. Furthernore, Wmay be -(CHZ)e S(=0)~Y, whereinj is 1 or 2, bis 0,
|, 2, or 3, 15 Y i énegridn erabuélm,enﬁrm andip car yadhgadepgnderdl ke substituted or
heteroaryl, NHR-4R=5. Dprovided that wh is 1 is CHz, .. an erein
R4 Res . andopeeipieoRyEle RS teniReett Ron itk ™ P (i nerRR, BaHs
substituted ahwoge@&m ord btk or BhsubYGhRAIH Wk oar) maRES Nersidindingdi ment
R3 is selected fromthe group consisting of substituted .". % 20 and

unsubst i t ut edempbediydentspRyi Ry land Ry rcameatlbe ipdepeddentiyyd hetgrpary moadty. pyrrol yl

triazolyl, thioazolyl, oxazolyl, oxadiazolyl, pyrazolyl, furanyl, .

met hyl enedPoxypheniit OD&HAPAAMERN RS 2 hyfresenrsoms Rp i §ibstityted, g unsybstituted
substituted wth , I - t. . al

(e.q., tolyl) ?ycé%}&&%é%%S@ﬁ?%“§¥‘g¥%*’%b?*?w% ?%A*’?B)éi‘af%ﬁa%%%ﬁ??‘ﬁ%ﬂ%@?g%‘i ,

p- chl or ophenyhdubsthdedphagdansibly, RR%s aBydrbgenlatom3md Rc_r,rarﬁ-}\{,ﬁyfei bdyh methy?- or
3pyrimdyl. The invention also pertains to a deazapurine erein R6 is
hydr ogen or Cero@Bs-25 30 al kyl. Preferably, R6 is hydrogen. The invention

I i ncl ud d i i ~ i S h , R2 is.substituted
Chsubst i tuted al byl BT EBTDISIS e OO R asSPRpErn i an ne.
aryl am ne,jgor @l shexglstifertniige, aSiyeRhbidhbRticOh cYASHOSAdsted! L6y Ammeremd kY| .

am no aryl, or” am noal kyl aryl, Substituted or unsubstituted al kyl am de,
aryl am de or eydigpearapbhon deyclapebahedioltand Roy isarphabgtmeéiatyed al kyl sul f onami de,
aryl sul fonam de or_al kyl aryl sul f gnam de,. substituted Qr unsubstituted .

al kyl urea, arylurel 8&%%’5@9&‘%}’ Rauis athydrresn apm, Rpisg chhvxmgéim
991 62518 PCT/ U39, z ' a C te or
al kyl aryl car bgmat é?lg%d?asuurég?#ﬁ?&;gﬁégwﬁgg@%’?ﬁ% Eﬁfgg‘?}gﬁ"? nceél%!c})ﬁﬁh?gggci d,
aryl car boxyl i oy, ROis adlydydgen ytoa rdsakstitited atidydl.arfircefagylakilyy mok2yiand R and
substituted or unsubstituted cycloalkyl, a g , nono- or .

di hydr oxydabsRe g eaghépdependently abydiogen aigan Oy p spbstigfied gppgsubstituted alkyl, aryl,
nonohydr oxy- s i .cycl ohexyl 5 or nonohydroxy-substituted

cycl opentyl). g&%&@%&g&éﬁ% y, R~ may be of the following formula: OO ., °
-A~N-B or -A~ O B Hryet\Whethel dmbbdisiest; R P8 fhydtbgerioka;Re)E bkatikitdd ora chai n
of one to seven atons, or a ring of three to seven atons, optionall
substituted winsybgtituied aldykamine, a0y lnmingg enalkylapdaroiogl a sw*mlbmcgor, unshbsitutedr

am no groups;

atady

alkylamide, arylamide or alkylarylamide, a substituted or unsubstituted

20 alkylsulfonamide, arylsulfonamide or alkylarylsulfonamide, a substituted or
unsubstituted alkylurea, arylurea or alkylarylurea, a substituted or unsubstituted
alkylcarbamate, arylcarbamate or alkylarylcarbamate, a substituted or unsubstituted
alkylcarboxylic acid, arylcarboxylic acid or alkylarylcarboxylic acid, R3 is a substituted
or unsubstituted phenyl moiety, R4 is a hydrogen atom and R5 and Rg are methyl

25 groups.

In still another embodiment, R is guanidine, a modified guanidine,

cyanoguanidine, a thiourea, a thioamide or an amidine.



Bis methyl, N(Me)2, N(Et)2, NHWe, NHEt, (CH2)rN ' NH( CH2) r CHB,
(CH2) rNH~, (CH2)rCH , (CHZ) r NHMe, (CH2)~CH, CN, (O—anﬂ?m—mu
CHR~gRI 9, or CHMeCH, ereinr is an integer fromO to 2, mis or 2, R-g
is al kyl, ROPI635SIRH3+ or CO2H or R-8 and R-9 together are: PEHR'YPcHz) P
'c 1 Swhereinpis 2or 3 and R~ is Ct-(5‘6 al kyl, G -C- cycloal kyl, a
chain of one to seven atonms, or a ring of IPhiree to seven atons, optionally
substituted with Cl-C6 al kyl, hal ogens, hydroxyl, carboxyl, thiol, or am no
groups. 20 Advantageously, A is unsubstituted R substituted C~-C6 al kyl. B
may be unsubstituted or unsubstituted C--C6 alkyl. In a preferred

embodi nent, R2 is of the fornula - A-NH _N Basticularly

advant ageous enbodi nent, A is -CH2CHz- and S t hyl . 2 8 NO V 2002 WO
99/ 62S18 PCTNS99/ 12135 -23 The conpounds B ., tHavicnventi on may conpri se

wat er - sol ubl e pr odP9ys emRPdmest &orgndisol i zed in vivo t oWhereHcR2a7B2dmg,

e.g., by esterase catalvzed, hydrol ysis. | es of _pofentia rodr
ol ude deas 507 SRRt e pu LAl S xS RiBe £ s PRV atiEL PG e
- OC( O (2) NH2, m¥yBEr 4R i & hdddbeteatehiforh Qltur@eAdF Undthrite@ al N NbAAIkYag ]
occurring amno acid, ‘or analog thereof, an a, ~3, y, or wanmho acid, "or a
di pepti de. Prrediety; BiRaRpmor @Rpd, whateinchizg-Rg, arecdackl endepasiznty adlydoigaeatom
al ani ne, valine, |eucjne, isoleucine, sipe, a-nethyl al ani ne,
ani nocycl opr SPAralElEhHHpsIrald iﬁf‘)qai’é’l gﬂ?lgélgﬂi‘&?%%‘k%r %‘%‘B’Fly(’ Roarathi ne,
y-am nobut yri I i ne- i Lnes J; :
enbodi nent ﬁzbglﬁggmaggéer?ﬁ%%rar ggﬁiépg%ggv%gér]gﬁh lfi‘Elwsl agbgiﬁgghg%\%\%er ein
¢the ring may dbeuttdparidmbinperspbgt tyaldmdpyl tyclepratydrcyetvhexyiygomsy| , amni no,
thiol, carboxyl, halogen, CH20H, CH2NHC(=Q) al k@/l , or O -~~NHC(=0) NHal kyl
groups. Pref er abl yin oA¢ pspeqt ftheoinyentions bethR s18nd Be argatimaiey @ropnshpreferably,

-NHC( =0 al kyl _.__I I u eg‘gggi nt ~. 1S drogen, RZ is
substituted (?Pel?rflsﬁét?gfl%gﬁ? %X@f%ﬁ%%l ) )}i?‘émsulﬁ)bs ?thﬁtogy résrggydmgen
unsubsti t g ediegthenyl, RQ is hydrogen, L is hydrogen or substituted or

unsubstituted C ~ -C6 alkyl, Qis O S or NR-, wherein R~ is hydrogen or
substituted or undamsethenaspert of the im@EngibRyWheraRgl isW-phenrylerbyl angtRepisar )

201 ndependerVAiPESh&GEE LR dr L ol Pt L b oE P R en e, ot B A
may be CH2CHZ:4-BicRRYophenylf S’fmef?l;((ﬁ@%&]yl 3l theth@oyPhenyTRIrWleh R Lindad] Aeal ky!

(e.g., amnonethyl). Preferab i's unsubstituted phenyl and L is

hydrogen. R6 pheyyleyhtienR3 isnopas bydrogdn atomiydvhegdRy iskr lefdeogenl apom@nd B3 @ a S,
or NR= wher el 0 87, bdn Y X 85 Renylethy1

In another aspect of the invention, when R5 and Rg together form a carbocyclic

. R
(' |\N /R'g
=
B
NS

N

R& N
: R,

ring, e.g., , pyrimido[4,5-6]indole, then R3 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-phenylethyl. The carbocyclic ring formed by

20 Rj3and Rg can be either aromatic or aliphatic and can have between 4 and 12 carbon
atoms, e.g., naphthyl, phenylcyclohexyl, etc., preferably between 5 and 7 carbon atoms,
e.g., cyclopentyl or cyclohexyl. Alternatively, R5 and Rg together can form a

heterocyclic ring, such as those disclosed below. Typical heterocyclic rings include



or substituted or unsubstituted Ct- C6 alkyl, e.g., nethyl. Wis
unsubstituted or 25 subs” uted phenyl (e.g., al koxy al ogQre smy)ftz'ﬂ%ﬂ ed).
Preferably, Wisp-fluorofenyl, p- chlorophenyl, orp~tethoxyphenyl . may
al so be hevemearys, e.g., 2-pyridyl. 2 8 NO V 2002 WO 99PEPA$E/12135

PCT/ US99/ 12135 -24 In a particularly preferred enbodi nent, the deazapurine
is 4-(2 acetyl am noet hyl) -16-

am no- 6- phenoxynet hyl - 2- phenyl - 7H pyrrol o[ 2. 3d] pyrim dine In a particularly
preferred entiedvemmnt and hzcatbaz atoursi prefarably b @vezo Stankddndantoet Agh3. and can be

am no- 6- (4-fl uorophenoxy) net hyl - 2- phenyl - 7H5 pyrro) o[ 2, 3d]pyrimdine. In a
particul arly Sper @PF@HCQ%WEB‘?%M ,hethﬁ@“?fé&li‘éﬁﬂg F’ﬁ‘bL‘? é‘“ﬁ'—e{ %g’é%‘l!‘}ﬂia‘rﬁch@é’cghyl )
am no-6-(4-c ] t - 2= = ipmdine. In a
part i sul arly SESRBOSIEHICTE ke chrRiiis LHnB e Bl BEA A

acet yl am noetHayrpatoms.

am no- 6- (4- met hoxyphenoxy) net hyl - 2- phenyl - 7Hpyrrol o[ 2, 3d] pyrim dine. In a
particul ariy pref dpstll aapthsapspset of tﬁhmva@m rqndeR 1 fprap-g eterocyclic ring.
acet yl am noethyl 1.n0- 6- ( 2- pyr.j dyl oxy) met hyl - 2- pheny| - 7H . :

oyt ol of 2. SalFFse Al REetiita i b BRSSP il ffortie ringplisted
deazapuri ne 'b%lo‘%v,(sgﬁaﬁﬁl%ﬁoﬁﬂbﬂﬂﬁ&ﬁi’ih} and the like, e.g., 4-hydroxypiperidines, 4-
am no- 6- ( N- phenyl’am no) net hyl - 2- phenyl - 7Hpyr r ol 0(5, 3d'pyrirmdine. In a
particularly preferred enbodi nent, the deazapurine is 4-(2acetyl@m noethyl)
am no- 6- (N- net hyl - N- phenyl am no) net hyl - 2- phenyl - 7H pyrrol o[ 2, 3d] pyri m di ne.
20 In a particularly preferred enbodi nent, the deazapurine is 4:N2-N neth
(Iureaeth 1 am no-6- henox meth 1-2- hen 1-7H rrolo 2 3d ri m'ﬁ:;Y Y) P
YYPYPY][ ~]PY The invention further pertains to a nethod {f or
inhibiting the activity of an adenosine receptor (e.g., an AZb nosi ne
receptor) in a cell by contacting the cell with a conpound of th{am

i nventi on. Praéﬂmmmryillnﬁaewb@wﬁ%uﬁw Ra tegethen forgompweragmotgieun, ecept or R725
The invention S rtain . for t ti a,gastrojntestina
di'sor der (e, g2 bR HB R Wopd B8 sTRNARCL b bnabb AR AR S Sy
ef fecti vejamount gh yat SQIRGWSHLO DS tHeanvenvien Ri40md(es Bgethaicathag @heetocetlic
Azb). Preferably, the animal 1s a human. |In another enbodi nent, the
invention relates to a}ph§r eutical conposition 30 containing an N-6
substituted 7-+deazapuri e Nf fhe jnvention and a pharmaceutically
acceptable carrier. 2 8 0 V 2802 WO 99/62518 PCT/ US99/ 12135 - 25 The
i nvention al so pertains hod for treating a N-6 substituted
7deazapurine responsive'|st at animal, by admnistering to a manmal a
t herapeutically effecELJe;a deazapurine of the invention, such
that treatnent of a R§6 sMstitUted 7 deazapurine responsive state in the
ani mal occur singAdygant ageously, 5 di Sbasetesdcytiic may chebaeithesaodatic or
medi at ed by adenosi ne. anples of preferred di sease states include:
central nerv Ehaa‘&?ﬁ"é‘rﬁag;%%‘g‘? aaing hauiechetverad At s banaie s %rfaapg&yl,

i sorders, | i : i i .SQr : S J tinal
di sorders, e%’k | sor@qee%g,ﬁ egcgéﬂ (?Fe:%plb‘?é%rgﬁ 8} Ogrllésilfgr eaﬂglsailfhggt’ té?ﬁ#%?ﬁw "
refers to theyclagemgl. Tie ladroeydiedingl dapbatfinthegrsabgisuted,in¢luding gubkstitution of
strai ght-chain al kyl groups, branched-chain al kyl groups, cycloal kyl

(alicyclild) grdopgtoms ofthe singStrueireyith pae eaimeys hejeroatems. dltemajiyelyaRy wnd
substituted | aroups. Th ermal kyl further include | kyl groups,
whioh can f unspeBRORTerD Ao Bgenith o8 Plosk UGISSERRINEY ous at ome
replacing one or nREErtsiAlRMIAIRENtE, I RYSEARANRQNT BBEHPRNR is RoN-6 S\
nitrogen, sulfur or phosphorous atons. In preferred enbodi nents, a straight

N-6 phenylethyl substituted. In other embodiments, R4 is not benzyl or phenylethy]

substituted. In preferred embodiments, R} and R are both not hydrogen atoms. In still

20  other preferred embodiments, R3 is not a hydrogen atom.



15 chain or branched chain al kyl has 30 or fewer carbon atons in its
backbone (e. g. , C1 for straight chain, C3- or brang?eg‘qy]%m,
and nore preferably 20 fewer. Likew se, preferr cycl oal kyl ave from
4-10 car bowmégrsis n their ring structure, and nore preferaPICIUSAYEIS, 6 or
7 carbons in the ring structure. Mreover, the termal kyl as used
t hr oughout the specification and clains i 5120 intended to include both
"unsubstituted al kyl s" and "substituted al kyls", the latter of which refers
to al kyl noi eti es Haviorgpaukds bf theententipe playaciongprae wathr-agbleqmodmgs whicharee
carbons of the hydrocarbon backbone, Such substituents can include, for
exanpl e, hal GBEAPOIREEIBXIYP 10 &P RIVCATBS IR oXX/CSISASA CHYFSA W Relysis. Examples
al koxycar bony . : y ,
2l Koxyoar bonir POt Al HeBRKE M AIRBYA Rl RIACP Lm0 SRR v e
phosphonat o, spbagpfedrate,OCINDINHYTiviterdih Tk ddideehainkifla ratirald; or unnaturally
di al kyl am no, arylam no, diarylamno, and al kyl aryl am no), acyl am no
(i ncl udi ngs aldeyhemghkonyb acidnor, amatog therebfh ay loafi par ccaninarmoids, andipapddelo) ,
am dino, imno, sulfhydryl, alkylthio ar}yl/l t hi o, thiocarboxylate, sulfates,
sul fonat o, sdirefsrsgRMIaePgie sideichains inclyds theseiof ielisinsnalenipe, vatiparercingzi do,
het er oa noi e

C‘ﬂbfr Béyﬁ'né'eﬁ%ﬁ%%%*ﬁ{»%lhheo%émg%quﬁ‘@ﬁﬁq?Hr”r‘lﬁriw%y%l%prqpﬁaq @ Rsngie @gvﬁ%é-{- t
3 NOv 2005 BT UL YRR, 194 a6000¢ ABEPALNAE AR St Rlink, |

further substitut dd,a fartger enbddimefe tiRUinntibh €etisresl @2 fipiings aDBY Gormia (1),
¢alkylaryl" noiety is an al kyl substituted with an aryl (e.g., phenyl nmethyl
(benzyl ))10 Trvéhergthim "al kyl " al so incl udes unsaturated aliphatic groups
anal ogous in | engt ar}ﬁldposési bl e substitution to the al kyls descri bed
above, but that cont8i'H ¥ east 5 one double or tri pl e bond respectively.
The term"aryl " ag4{izedbatRldr uhfiRhititddeyeRaiRGuBA Rl oAlsubal @D flkyl,
including 5 and 6-nenbered single-ring aromati ¢ groups that nmay include
from zero t o of yranddt erogathenformf psubstititedl ar unbebrstione] hgygnocylie ringur an,
t hi ophene, im dazg{ e, benri%oxaz | e, .benzat hi azole, triazole, tetrazole,
pyrazol e, pyridi né;3 ByHas Sﬁ’é‘f‘%?’ff"ﬁ’éﬁu A 10 pyrinmidine, and the |ike.
Aryl groups al so ippglsufardRhysyc! ic fused aromatic groups such as naphthyl,
quinolyl, indolyl, and”the |1 ke. Those aryl groups having heteroatons in
the ring structur Ryand Bf are daech nedependedtly bydiogtmpydlkylet er ocycl es”,
"het eroaryl s" gr "het er paromati cs". 'l'he aromatic, ring .can be substituted at
gh ¥

one or nore PPREhFFACEVELRLY AeeepialicrrlS Hraeqt Jdidsazepuraesafithe amasdHPEnt as
for exanpl e, : r : I car bonyl oxy,

aryl car bonyl (ﬁ&gﬁﬁgy %:bgrsgfc%{ﬁeo%/},%%?{ﬁ %ﬁ%déllr%%jnyl oxy, carboxyl ate,

al kyl carbonyl , al Raxyeambodiphent, 2Ry xanbstivmBy (e. gahkdrok P st vt unfbaipleat e,
phosphonat o, phosEhi nat o, cyano, am no (including alkyl am no,

¢di al kyl amttho cyglpglikahi Inan agdivantpeeays subemhodimenty Raapd Beiasehydragep Raiino

“(including al L5 a | am,na y n ei.do) ,
i di o, | SRR Aot HRERY W RO ERF AR iRt RE i

sul fates, sulndndaiydrosidytopetyl or méao-hadioRyde@lohekyl0 ,Rzg(zﬂ § nbPbOSWstituledc ano
azido heteroc cl 1 alk 1 1 or an aromatic Y~ Y > > Y'Y~ Y~'Y or

het er oar omat MotV RAG(=OMNEyWhereimup & sehstituted or basubgiitedd? 1 -Briatigde. g t h
alicyclic or B(eiier.ocyclic ria?;ﬂs ¥\/nich are not aromatic so as to forma

pol yeycl e (e2fY1amiBgreg ghylafHae)-or ns " al kenyl " and "al kynyl " refer to
unsat ur at al i pha,i i I :
substi tutzi%gn to tgie1 %%?gﬁge%%rt?gghaggg@g,s%%ﬁﬂeﬂg{ %ﬁ?&?ﬁhﬁéfo@g&%c one
doubl e or tr iripgewhizhdnayelspaibsiimeddywithran amirengl aeetatnido grovpnt i on cont enpl at es
cyano and propargyl groups. Unless the nunber of carbons is otherw se

speci fied, "l ower lmphgther aspeatsBgintagbeiA-MEKH{(50aB, whirgin 4yisunsubsisutebCiad
above, but hayving fromone to ten carbons, nore 30 preferably fromone to
si x carbon aghyk{es. ethyl, perprbdineylyrand & igsubstidyted opppsubstitated Catff 4alkyl (e.8.,

methyl, aminoalkyl, e.g., aminomethy! or aminoethyl, alkylamino, e.g., methylamino,

30 ethylamino), preferably when R and R4 are hydrogen, R3 is unsubstituted or



its backbone structure. @kewi se, "lower al kenyl" a."l ower2 81 K@y 260
simlar chain | engths. (The terns "al koxyal kyl ", "polyam noal kyl " and

"t hi oal kox¥? ¥Y42518 ef er to al kyl groups, as descri bed above, Pﬁﬁf"éﬂg’m?ﬁ her
i ncl ude oxygen, nitrogen or sulfur atomsSrﬁ)I acing one or nore carbons of
t he hydrocarbon backbone, e.g., oxygen, nittogen orsul fur atons. The terns
"pol ycyclyl" or " poltégzycl ic radical" refer to the radical of two or

mor ecycl i ¢ ri sustifueecgphengly and Bk lepd g asgedchalkyénipimay bs/sibsatuksgdrar unsubstipyted

and/ or heterocyclyls)in which t r nmore _carbons are common to two
adj 0i ning ri n@_@o%l.(éz €8y ﬁ%‘:l?}?rﬂﬁ)\gooé?éafﬁm?'ﬁgéaprlppﬁl;s". Rings that are joined
through non- adj acen ,RhRFRnRb8in &, TeGmaP bé daRbusidd\@SunsERGHued phdifr i ngs of

2 8 NO V 2002 WO 99/ 625’8 PCT/ US99/ 12t 35 -27 one to_three carbon atorés in
have

t he pol ycycl e can be substituted vvirﬁtaﬂnsuch substituents asdescri bed above,
as for exanpl prefdrablpgerrn Ryyaddiybre eadhlatkydaPoeferpblyx R, may have one or more
arylcarbonglox , al koxycar bonyl oxy, arybox car bonyl oxy, carbgxyl at e,

al kyl car bory| SUbSHIERES 6880 8nyF- Ak RJE%P 8»51 o- B RUP hiserheshyi , al koxyl ,
phosphat e, phospho i , 1 i: i 1 o,
di al kyl am no, aryl gxrﬁnb%ct)aé% gﬁgg%g%&aﬁo&%ﬁ%&ﬁfgﬁg}] giq‘é’%‘ﬁg dﬂ%géc}g?rglrﬁwn%fm%m}

(i ncluding al w&n:a[v,taamdém Bdth 2t} ERdrhgiay bAlee0ag B RARD lchalkywidei, do) ,

am di no, imno, sulfhydryl, alkylthio, arlyl thio, thiocarboxylate, sulfates,
sul f onat o, sup¥ramislyl, pysdazimylapyraonylnpxrradyl, trazplylighioaeally bxazoydnoxadiazolyl,
azi do, heterocyclyl, a | ,..al kylaryl, or an aromati.c gr .heter.qargnat.i.c

moi ety 20he. bErwLmEbEFu ShPheS HaaSopRRy f PRI RS i Gy B ahdne
€01 her thamy' loaaionpAimityHbrgeRrinitagf erred heteroatons are nitrogen,
‘oxygen, sul fwand phosphofus. Thé term "am no acids" includes naturally and
unnat ural I y occur r Preferably moomcémbsddiment, Ry apd 8gernsachiydreesngly enaber, R

al ani ne, valine, cysteine, |eucine, isoleucine, serine,ihreonine,

met hi oni ne, oMGtBeE each Bethylpartic acid, gl utamine, asparagine,

| ysi ne, 25ar gi ni ne, i: hi. st1.di I i L VI OSI

trypt ophan. Am no Iét%{ arllgﬁ%rl sb 5%?\&%3@@%&%&;@% gé&lzaﬁ: hﬁe?égggieﬁg‘ﬁee ﬂ)grare
short ened si dwatehssloble prodrags int cas ibe @wdebolisediint ivaatppmaetiva tifigf aCchy efertase
groups. Anmino acids also include D and Lstereoi soners of an amino acid when
the structar ecaplyzddyarmlyivs akieferainihePredrag spwprissmerl zefoyp michmseyelophay

"di peptide" i : WO 1 i i h Pr ef Y,

di pepti des arsoti b ROk AL 21 s iaP C R ARy o kAR,
200Z WO 99/ 628} Brr R HMS99id 243 a1 2aRakbS, 6 caB! ¥, RLiRibadidbPS Blrpage.
i nclude, for exanple, alanine-alanine and glycinealanine. It wll be noted
that the structammesdf paeredfide kbaisompludads ade ¢hairs dfplhemd, alaninec Valtes
asymmetric carbon atons, It is to be understood accordingly that the
i somers ari sil§dcing dsplensing, bisinenetmehylalagine, aminogyedenrppanscgrheplic acid,
di astereopgers) are i.ncluded within the scope of this invention, unless

(i cat o201 HEEEE 2 GRS s L alaaitent BRPa RS Pt ARRRBRRe] O B
form by cl assi|gfhe separation techniques and by stereochemcally controlled
synthesis. The 1 nvention further pertains to pharnaceutical conpositions
for treating a N-GnkOpastidddriyt pricttired cohbadimpant,i D\ o edpcai veglgtiat Ry i a
manmal , e.g., respiratory disorders (e.g., asthma, bronchitis, chronic
obstructive picldesryRaisspiicash andRg and Rerags ecthyini tis), renal disorders,
gastrointestinal dis | SO i« Alhe. Rhar euti cal .

glhsaﬂéﬂg{]émb@é]&eﬁ%’ g]efdfﬁgapggg is 41055 R'iﬁ;fiﬂ%&cgclkg%tyl)mmo

conposi tion include “therapeut I'veranou _

substitutesl 75 daazan tz.pgenﬂmppymg[zgmw;inﬂmqe,a pharmaceutical ly
acceptable carrier. It is to be understood, that all of the 15 deazapurines
descri bed above arls anpihevetablodiment, therdgpzapurioe isrebtisrar(2-aminodcstoxy) be furt her

understood that, the deazapurines, of .the i ntiaon.c be. used al.one or.in
Conbi nat 1 on \EIPERKGR A HRE i E RS2 Bhete T AveRor i P i B R RO RN ¢
addi tional thgrapgutic conpounds, such as antibiotics, antiinflammatories,
or anticancer agents, for exanple. The term"antibiotic" is art recognized
and is intended tdnianethedembddiment? thesishaipariae s 4B acutanidopiperivhhyles,6-

m croorgani sns and synthetic derivatives thereof, which elimnate or

i nhi bit g?®wdimsthybatnhesdnd7-anaolpib3dlpyemidivel y toxic to the pathogen while
produci ng m nimal or no del eterious effects upon the infected host subject.
Sui t abl e exanpl es of antibiotics include, but are not limted to, the
principle classes of am nogl ycosi des, cephal osporins, chloranphenicols,
fuscidic acids, macrolides, 25 penicillins, polymxins, tetracyclines and
streptomycins. The term"antiinflanmatory” is art recognized and is
intended to include those agents which act on body nechani snms, w thout
directly antagoni zing the causative agent of the inflanmmation such as

Y A~ AL NS . "~ O~ RN I =N %




2 8 NO V 2002 PC TNS99/ 12135 inorganic and organic acid addition salts of
conpounds of the pres i nvention. Thesesalts ca e prepa 2002,
during the final isolallTon and purification of the conpoundsof the

i nventi on,w@pRs18eparatel y reacting a purified conpound ofPGTHEPAMAt i on
initsfree base formwi th a suitable organic or inorganic acid, and
isolating the salt thus5forned. Represent‘altgi've salts include the

hydr obr oni de, hydrochl oride, sulfate, bisulfate, phosphate, nitrate,

acet ate, val er at e In ehath¢resmipalimentathe deszaparing is,4-(2aNi-pethybeeapoetydamime b &t e,

phosphate, tqsyl ate itr , | eat e, fupprate, succinate,

tartrate, napfmAat yle2-p ﬁéﬁ@@P&cﬁfﬁ%ﬂ‘Bﬁ?%, | act obi onat e, and

| auryl sul phonat e mi‘%gﬁ%' e - rd (BE , (4).
"Phar maceuti cal Szllél% é&h J. ar %n'hstchle(dg%%ﬂ@a)gl.sfo(?ﬁz{cgﬁﬁlgé()bggsl)géﬁj? qé)eé

conpounds of dinfkehyrBpheryli7dpnirolofR, Tdyyd@idigd. n one or noreacidic functional
groups and, thus, are capable of form ng pharnmaceuti call &accept abl esalts

wi th phar fraceut i c3h pyothereaphosdiinentpihs dgazapwing s fnk2* N hime thy Beeabutyhrmyno-5.6-
accept abl esalts” in,these i nsta efers.to the relatively non-toxic,
i norganic anﬂlmbe}lé%l% Bngg‘iggﬁmq‘i&%@%@m@m@fnecorrpounds of the present
invention. These $Rhich&amiddkR¥tSeRedApLeRAkad2L N situ during the final
isolation and purification of the conpounds, or byseparately reacting the
purified conpoumdytlepidpslatetemidosthy]faonm-diphbnyd- AlipyadbE, Wdpwimseliehas t he
hydr oxi de, carbonate or bicarbonate of a pharmaceutically acceptable .
met al cation,  wi t hIBARRASTEmRSEIRFRH b dswapwaeelaﬁrwgr?f-gﬁaé{oé% X¥yRinee
~pr i mary, 1§5econdanyRbokslil AT YvAo itative alkali or alkaline
t'e)art h sall;és ?Kgl%gdg }t)lﬂe%)i?msﬁm S%%ﬂm&ﬁggét]assi um cal cium magnesi um
and al um num sal t $n amshérfeentoidikaent, the deeapuimd is e rangaydroxytytbshen gdrhiinof or
the formati on of base addition salts _includeethylam ne, diethylam ne,
et hyl enedi andh&fluerephsaydnfirthpyrelps 3dHpyimidinge, pi per azi neand the |ike. The
term "phar maceut i rrefens to i .
non-t oxi c, 25est er ?r?%’é%hég%gg%?f}géngfﬁﬁ Eg&% Lrlrrﬁ%?ul%és(’rgf? s %E’gd%ﬁgg&l\%{’%}(%‘\%ﬁ Pon.
These est er s2¢apybdpnerapetlolofR, Sdpbyrifidihe)g t he final isolation and
purification of the conpounds, or byseparately reacting the purified
compound1¥n its fhexctzapher gnhodiment dreoryentigntipateres p method fesmbibiting thy
agent. Carboxyl ic ids_can be converted intq esters. vi reat neptw th an
al cohol in tH ].V ™4 eoggarr]lcage% Smfae rg(é%pgcfr%‘lg? M%Ao P OE@ﬁ?fgfahﬁhéﬂd&?ic\?Q’tl?yves can
be30conver t eghritititiheahé B Pwith N-bsB:HREd 7\WehthpBAnEe@t Ll prEfétadly, aF8MnoSIHEN as
al kanoyl halides. The termis further intended to Include |ower hydrocarbon
groups capabteeembr fmsaganist).2 8 NOV 2002 WO 991 62518 PCT/ US99/ 12135 - 3|
sol vat ed under physiol ogical conditions, e.q., alk esters, nethyl, ethyl
and propyl esters?ln %‘é‘g aF%qﬁt’éB%WF%tforg@?tb‘F%é‘tmg}"%Yh&?ﬁ?‘é’.‘%d%eit‘?\:%ﬁwon

_further egnt gy ﬁ{iﬁﬁl(&%@ atiEnaRh bP L@AIGSY oGhe Afifhaf HDMELHSEH ainBuiofGn N2 the
Qt;herapeutl c conmpounds of the invention (see, e.g., RB. Silverman, 1992,

“"The O gani c6 Gitestitged §-defizaputige. Rrefayablp ttle B-6 gubiatitah7-dedxaputaneiis aPr ess,
Chp. 8). Such prodrugs can be used to alter the biodistribution (e.g., to
al | ow conpouﬁ&%g‘%m?tco% méawsmre?wr&m s of theranimal. 1bg dpmage isite thegftinae
pr ot ease) or ] i eg | 9%’99 npl e,
a carboxyl i COQQ?SBE?%E%?QE%AS de&%}étB ée?‘ftlﬁ‘?g{jaséag ,tthémﬁ%:ﬁ nﬁj ﬁeyﬁhggésgﬁé?’or an
et hyl group fop examplt, glavashs ledeMBgichehfta, digpéxiaios traghth ni stered ;. 10 to a
subj ect, the ester is cleaved, enzymatically or non-enzymaticall]ly,
reductivaéby or hyHrapiafereed anybodimentethe anventien deqturps & depzepysine haviagitemi c
group can be.esterified wi,th.noieties (e.g., acyloxynethyl esters) which
are cl eaved {Ogn?’gz\/féaﬁupé?l YftHPredi at e conpound whi ch subsequent |y
deconposes to yield thg @NB,\/@Rgprrpound. I n anot her enbodi nent, the prodrug

"is a reduced formof a sulfate or sulfonate, e.g., a thiol, which 15 is
oxidized in vivo to th&tahd Rapeeitich icdependmmtly hydrdgherarsulestitaed ami oni ¢
noi ety can be es~erified to a grou ich is actively transported. in vivo,
or which is st %tftmﬁé|ﬂ$kqxak@ﬁlr\951 mﬁalaﬂ,gaaherr krigryl.ydogekics forppmsypstituted
sel ect edsh0 AN ! . [ L et .
parti cul g? r?aﬁ%%gﬁgﬁ? gg&%@%ﬁéé@ﬁ%@éd%&;@g& (ﬁfé?{q?gp Fklczea?é) @é? ftgéa?o%t ting
agents, emulsifiers and lubricants, such as sodiumlauryl sulfate and 20
magnesi um stearate, as well as coloring agents, rel ease agents, coating
agents, sweetening, flavoring and perfum ng agents, preservatives and
anti oxi dants can al so be present in the conpositions. Exanples of
pharmaceutically acceptabl e anti oxi dants include: water sol uble
anti oxi dants, such as ascorbic acid, cysteine hydrochloride, sodium
bi sul fate, sodium 25 netabisulfite, sodiumsulfite and the |ike;

I e T .



topical, transdermal, buccal, sublingual, rectal, vaginal apd/or parenteral
adm ni stration. The for tions may conveniently b§resen & NOV 2002
dosage form and nay be prepared by any nethods well known i of
phar macy. WePIRHENt of active 5 ingredient which can be coﬁﬁ%&gaﬁ%?% a
carrier material to produce a single dosa_gﬁ)_formwi |1 generally be that
anount of the conpound which produces a therapeutic effect. CGenerally, out
of one hundred per cent, this amount will range from about 1 per cent to
about ni nety-ni ne per celi Issrbstuted er prybeibiedplkybasylakabioy arflom about S per
cent to about 70 per cept, st preferably fromabout, 10 per . .cent to about
30 per cent. 10 Met hods™of hgg@ﬁé'ﬁ)f”n@“‘%ts“@é% (TIdJPH{HSHW%éI—o ¢ 8d¥posi ti ons

i nclude the step of bringi,ng into_as iat i - nd h esent
invention with the car rfpgsrhbgiﬁ%gnbsp%ls@ﬁr)f%ldlaogr/,ugg)hr?gt@?éaprr%%’ 8@%@%@%%‘ {}Bgeﬁﬁ&

i ngredients. fhAn@anBsahied bhenduBsiitiieaheRisyali CofaghRk elde Ayguni fornly and
intimately bringing into association a conpound of the present invention
with [iquigl carriers, ORyfsihgétogenlisubsirated ot unbubstitniedratkyloor Habdden; and t hen,
if 15 necessary, shaping the product. Formulations of the invention

sui table for oral adm nQsi€HbLj OfS,maWRe wharethR, fsdiydrapenoapsbitiested oachet s,
pills, tablets, |ozenges (using a flavored basis, usually sucrose and

acaci a or tragaclsttingd Cpo@glelksl; agd anul es, or as a solution or a suspension

in an aqueous or non-aqueous liquid, or as an oil-in-water or water-in-oil
liquid enul sion, or as Whis20subsiitalad aysubsyituipd alkyl, axclpalkyi, blkysyl esilng an
égeﬁéu?ﬁsﬁés%%iﬂﬁﬁ KPR R Ol ARy S SL B REHB b MOt
the preseht i MTeRTBR el MERADE rEFoRBnaRhY R, LM BRI ) Cobary or
paste. 25 In soli din%,%"éﬁm%oﬁi%éﬁﬁ iﬁ’fzoﬁuB@uﬂd@‘é?Mrhﬁ'l‘a 110K i9CR! aﬂ&“@j{é!@ﬁ ,Y,1s00r
(capsul es, tablets, pills, dragees, powders, granules and the I'ike), 'the

active ingredidnin asotheneatbodirhdntoXies Br nor e pharmaceuti cally acceptabl e

carriers, such as sodiumcitrate or dical ciumphosphate, and/or any of the
fol I owi ng: fill er dngriugheremhodunent of gorgpounds of ,“E)q ﬁcﬁ’o@é}‘b%‘t}ﬁﬁeéé?é,

gl ucose, mannj . TN R0 W o) . Su ARk 0
car boxymet hyrué]tgﬂsalf‘ggéejégglsg%gtllggr,ngglje a?rPénr?eg)E)Pg/ |h3G/QIb "S“@’r?%ﬂba@ﬁe, s@’c?lo%se
and/ or acegi air rhereRabstinicnts. Bramphs oflsyeinehts idéladathatypeh) mgiregeatkoxysuch as
agar-agar, calcium 2 8 N O V 2002 WO 99/62518 PCT/ US99/ 12135 - 33

car bonat e, pamine, aminpalpyloeminoranbeiyamitei(V.cCClhe C,Rec OMHR s IIONBiRs SORgd
sodi um car bonate; solution retarding agents, such as paraffin; absorption
accel er at or s,SQzBQharuisSQM&gnwhvemﬂ%pmdﬁm are Agrbuindependently regpanes, such
as, for exanple, . cetyl alcohol and glyce{oL nmonost ear.at e;. absor bents, such
as kaol i n ancduBgirsHior unsubgtuted atkvil.cygloalkyl apd. or arglalkyl sPeeferablymWs max bst e,

magnesi um st i ng._g j a | flate, and
‘i Xt ures the‘rssgé??tgrgﬁ%ngﬁggﬁhégigéﬁsggl’ h%ﬁ&é&gggg%# %!ﬁipﬂj lgg,ﬁ%b'a Pets and
i11's, thgo phabsheedbr aaubsidiRaS-eMbsredhytefdasy ri@plel, 56 mol, porizble, @geodles .
Solid conpositions of a simlar g%qpe may al so be enployed as tillers in
sof t and har dmidazplegtripapla: teazodp Swiansthigphers. Shiazeleapi pradiazoles PreferallyeWor

m | k sugars, as well as .high nolecul ar wei ght ..~ 10pal yet hyl ene gl yeol s
and the I ke At BER et DB <Ted e Endy St Birpihararag byl mfe
with one or NRIBAGHES KPS Prefertdivdaiment CAMBRESERI], Ba kﬁ&lﬁl, BBy riaQl, pL epar ed
usi ng bi nder (for éxanple,gelatin or hydroxypropyl methyl™ cell'ul ose),

| ubricant, i rpwrimidyl, deytimigylesey-patmidyl.di si nt egrant (for exanple, sodium
starch glycolate qr cross-1inked sodjunil5car box thyl cell ul ose .
surface-attive or Iai%ﬁéégqnf?@e%wbo 2 cPH‘lBPé’En‘g 02%5(9“’6‘@%&1?& E?y’%ﬁﬁpélm& in

Mnert 1t aui o i PoEafo Tng iith BuesoRArRINd EATRRYRY ST AAENTH thhibetiied
phar maceut i calkyosieivalityl aingd, &f drhRIMIesent invention, such as dragees,

capsules, pills and granules, may optionally be20scored or prepared with
coatings and shel |lg angtheteralodimertrafcosparndsgd fameblaih & iscxagemaadd is kZrown

in the pharmageuti cal -f.arnul ati.n rt. The al sa. be fornul.at.e S
oprovi o o1 dirghloBRerOr BarrurBadtd oo BBty Bub igRd ar aRt BB Fhot
usi ng, fogoe&ggggﬁynﬁgngﬁﬁpﬂgm¥LnethyI cellulose in varying proportions to
provi de the désired rel easeprofile, other polymer matrices, |iposones

and/ or m crospheres. They may be sterilized25by, for exanple, filtration
through a bacteria-retaining filter, or by incorporatingsterilizing agents
in the formof sterile solid conpositions which can be dissolved insterile
water, or sone other sterile injectable nediuminmedi ately before use.
Theseconpositions nmay al so optionally contain opacifying agents and may be

o o " N S s = -



The active ingredient can also be in mcro-encapsulated form if
appropriate, with one nore of the above-descri exci pi el2 8. NOVILR002
dosage forns for oral m nistration of the conpounds of th

i nvent i oni W@ WkeSHhar maceutical |y acceptabl e enul si ons, m c?ggﬁ{f?%lzdﬁss,

sol utions, suspensions, 5syrups and elixirsy; In addition to the active
ingredient. the liquid dosage fornms maycontain inert dilutents commonly
used in the art, such as, for_exanple, water or oth l.vents, solubilizing
agents and enul si f]neqngghegaehodagwgttqﬁfpngqoegﬁoqf, OT‘E‘(‘}B%;@I‘S SHoSBIERC &t hy !

ot yool 1, 3 BEup ERELE ol SRk P EE R opct 4 ald BIEREE SarmBleBy MR
corn, germ ghtMée heidgém hy@omhl Ossauiteduriudjubsghireriivyl, cyabalahly diydfauyixiky!,
al cohol, polyethyl ene glycols and fatty acid estersof sorbitan, and

m xt ur es t heradfHBeggsivderin Reyis hgdrogere or sybstihsedombinsobsipaisd tikyhsyclanalkal, so
_include adjuvants such as wettingagents, emulsifying and suspendi ng agents,
sweet eni ngg, fargly oF pivdplkydol ori ng, perfum ngand preservative

agent s. 15Suspensi ons, . in.addition t he active_ conpounds. may.cont ai
Stspendi ngagent o ot vef gioURs Silbp @ e b G b R TR i FB R FEMA 1

pol yoxyet hyl apgersiarWii§ olCHandsE@VIRL(EHLRTE=S)T, Gh@any &t i:}hé%]e'?(?roﬁ?d) k13,06 6

al um num net ahydr oxi de, bentonite, agar-agar and tragacanth, and m xtures
t her eof . For mirall klkgh apflalkyiecyuhaikyhdetdroagl, algmp) NHR gRS,, of, groeidedibanQiion
for rectal or20vagi nal adm nistration nmay be presented as a suppository,
whi ch may be NHEQR! §avheyein Rl N®, nmd Rk arddaeh Gadepondsitly Gy didgen | onvamibstifutedd t h
one or nore suitable nonirritatingexcipients or Garners conprising, for
“exanpl e, Hbcoea shbstiteted alpl, pet.layyletel, gF prdbalkpls Ryplesbl o ry isveaX- @r6- anember
salicyl ate, g{f}d which is solid at roomtenperature, but |iquid atbody

t enper ature aftFOiHer® ore, will nelt in the rectumor vaginal cavity and
rel ease the25activ : | @tk ong, ofy S i.gventd gnywhich
re sui tabl o for AR he BRI L PadE Rt o 2N O daeiS

s are known Y R RHE | IR SARMAIAAE haBSa G ERERINS) RURHeE BB hRET
t ransder nal T NS [ f1 .. n fo t hi S30j av ' '

(ransderml SENGSACH! SRanAis PRt | eh BUERLARRY A5k, o

sol uti onsypatFhessianel bx”ﬁﬁ%&tﬁﬂk&alk}h%gﬂ?%l’aﬁgﬂp RRRY be m xed under
sterile conditions with 2 8 NOV 2002 991 62518 PCT/ US99/ 12135 -35 a
phar maceuti cal | y doceptheidnebaglamenteR ; isssetecteidtfhorathe groep eonsidtinged subsiiffted s,
or propellants which may he required. The ,0j nt nents, pastes, creaps.and gels
may contain, 3Pf URFHSHI &%ﬂ%{ngﬂéﬁwéwﬂzs{uﬁaﬂ iRy AR P YR tr_'azofiyh
excipients. SiEhyds), 8RARA, AAdiaYAOCbREy] FhiinyRhchy IMRRSy BRGNS,
starch, tragacanth; cellul'ose derivatives, polyethyl’ene glycols,

si | i cones. benhiopht¢ed., Waich IRgii€ plaaniyl] it hay be sutdtiniterdt witk) fibe example) kydroxed,

thereof . Powders and sprays can contain, in addition to a conpound of this
€~i nvent i ortex AKYAES» SRFERPXYY aﬁlaiieo&esolwa halogrp{¢8-ae1 &> af BmilyaspRhenyl or

hydr oxi de, cagl.cipum.si L n ] Rl res.: esea.
Cbstances. - LBt chGRhien AIRRaXARLARLARMIAL, bob. B U BIiBH L 286,
chl or of I uor olyyeieig@lr bons and vol atil e unsubstitutedhydrocarbons, such as

but ane and propane. Transder mal patches have the added advant age of

provi di ng cont r ol I'Ex igedntige plse perpinbiopodasdapsirineihgseia St hydrpgan poh 114G t he
body. Such dogage,fqr n. he .made bydi ssol ving or di spersing the conpound
in the pr operaﬁﬂ&'dﬁﬁ%?r%g}gﬁBtt}]ygﬁ)ggﬂ‘han_cers canl5al so be used to increase
the flux of the corpquhies ARS ndliRs AKiZAApurlAS Wir&ind, i3 UGBrdgkhmaR0E
controlled by either providing a rate controlling nmenbrane or di spéersing

t heacti ve corspbsiintated or enspbstituted akkgt o1 alkaxy, gebstiebd balmsubstitatedidllgtiaroms, eye

oi ntments, powders, solutions and fhe |ike, areal so contenpl ated as bei ng
within the sdgpamyie eralkylaniagming. sHbstisuted oF ypsupstiutedbamynazlicyl amaneamyl, or

preparat on | AT RN NSl LOLTULAUANCH SGm R0, STERSbPIG o amide,

retrobul baror intre ar Injection fornmulation, temC

a surgical i rsibgnbted gsOsubdtidied AkelsaIbh4IAIIE] 4yfsaIfohdnide opalkgiarylsalfeiagnget
invention may include one or noredeazapurines and a pharmaceutically
accept abl ¥ venbstiteted vavnsybsiitatpd alkyhirea; anilutea or alkyspluraassubstitied efehi cl es

wi |l generally be aqueous in nature. Aqueous sol utions aregenerally
preferred, based on case of fornulation, as well as a patient's ability to
easi | yadm ni st-er such conpositions by neans of instilling one to two drops

of the solutions inthe affected eyes. However, the deazapurines of the
present invention nmay al so bereadily incorporated into other types of
conposi tions, such as suspensions, .viscous or30sem -viscous gels or other

. o " o o —— N TN\ NN



These conpositions may al so contain adjuvants such as pr eserzat mﬁs
wetting agents, enul sifyg agents and di spersing a ts. Pr&eve ioZﬂle t he
action of 20 m croorgani may be ensured by the inClusion of various

ant i bact erwal9vszsisant i f ungal agents, for exanple, paraben, ERFHSE¥EHBNOI,
phenol sorbic acid, and the like. It may aJso be desirable to include

i sotoni c agents, such as sugars, sodiumchloride, and the like into the
conpositions. In addition, prolonged absorption of the injectable

phar maceut i cansubstivnerhalkplearbpmaten aryagrsamas ox Hiky lprydqaghanesie.of sukfdiiied Qthi ch

del ay absorption h al um nu no rat . t L0 N sonme
cases, in or HgsrUbﬁﬁngefdozﬁgwé;rtbﬁé%gf ?Cé@tar}gf argg’???lﬁ%,cgl (?rrb?i‘sﬁ %Jg&afb%ﬁ%? C68§I ow
the absorpti ep.rahblyIR,d§ LibstinREl SUREUbANRBH 8y @balkyll & 2Mussidl 8F dih{drBey-i on.
This may be acconplished by the use of a |iquid suspension of crystalline

or anor phous sulatianeditydavixyyopoaiopeatyd (prsierably, Inmanphydtiosy sabsitatd ayxsaepyl on
of the drug then depends upon its 30 rate of dissolution which, in turn,
may depend uBbWOEP}})éd(er%y'éP WEHCYIORIE )i ne form 2 8 NOV 2002 WO
991 62518 PCT/ US99I\1R 138 & r i rg}g%pr ption of a
parenteral |l y-adm r/ﬁ st el?ig%&%ﬁldg{%flgg}tmb??%gggﬁp‘?l}{gﬁ% y dissolving or
suspending the drug in an oil vehicle. Injectable depot forns are nmade by
form ng m croencapsule nmatrices of the subject conmpounds in biodegradabl e
pol ymers such as pol yl acti de-pol ygl ycol i de. Depending on the ratio of drug
to polynmer, and the nature of the part@cul ar pol ymer enployed, the rate of
drug rel ease can be controll ed. Exanplgs of other bi ¢degradabl e pol yners
{’h‘ncl ude pol y(orthoesters) and pelAL @ CB}S)-.—/D\epO i nj ectable
“forrmul ations are al so prepared by entrapping the ddtug B |iposones or
m croenul si ons which are conpati bl e Ryyth body tissue. 10 The preparations
of the present inventi b I ¥e | e . ically, or
rectally. They are of 8‘&?@% Agﬁv%‘nﬁéglkggﬁﬁégﬁfﬁéag%’%glﬁélée{g%&%%gven
adm ni strati gnisQbt £rinfor tIE¥GNefen hiog, st nalyrbutistuedddlith T, t@PAlRYls or
capsule form by i nLecti on, inhalation, eye |otion, ointment, suppository,
etc. admilfi shalaggnsnhydrokyl, earbpxl, thielf ersdnaino groupahal ati on; topical by |otion

or clorred The phi asce. " par SCBRa BAKFR O EDeaRAME FHE [ £

parenteral | y" ‘asHusESY), OBL SICHBES, (O SHUH CSL, 5, NHMB, @H§OH, [, CN,

enteral and topical adm nistration, usually Ey T’nj eCtion, and i ncludes,
Wi t hout | i m t at(Chh), COLHaCHROWR, 9, oNCHNRGH IWhErein mb aadmtegdrifivm 0 to2,rmihkcal ,

intracapsul ar, intraorbital, intracardiac, intradermal, .. 20

i ntraperitonealor 2t RanstalladhR gl is NHicort GDgdd os R | saricRif, itegdtler,aré:nt raar ti cul ar,
subcapsul ar, °~ subarachnoid, intraspinal and intrasternal injection and

i nfusi on. The phrases "systen ¢ adm ni stcainws, " "adm ni stered
systematically,” "peripheral adm nistrat i\G(I‘CL"]_{ and "adm ni stered

peripheralsly" as used herein nean the admni §)tpr ation of a conpound, drug or
Other material other than directly intQq. . e al 25 nervous system such
that it enters the patient's syst‘élﬁ%rglhg{lg?ﬁ)ﬁg,’ H[iri({s subj ect to netabolism and

other like processes, for exanple _Cs%qt@,n ESclIaimy N ShaRAldE Qe toleSE
conpounds may be adm ni stered to hufans ’an’dégt 2cer g?\i’rral s for %hoerapy by

any suitabl e r qidis, @ aathpl ofi thfce ad k&Fen dtdins, giioghllyrsabttutedagt] € CoakyRy, for
exanpl e, a spray, rectally, intravaginally, parenterally, intracisternally
and topical | y, hatogeys,dodxys, cagwxyl,nbiober emano grevps, i ncl udi ng buccal Iy and

sublingualyly. VB OhSasudly, Ais anSubtituted & 0Bstituted C;-Cg alkyl. B may be

¢

unsubstituted or unsubstituted C;-Cgq alkyl.
In a preferred embodiment, R, is of the formula ~A-NHC(=0)B. Ina

particularly advantageous embodiment, A is -CH,CH,- and B is methyl.



conpounds of the pres i nvention, which may be din a'su

hydrated form and/or the pharmaceutical conpositions of th

i nventi on, Wa¥/®&8nul at ed i nto pharmaceutically acceptable ggﬁéjggﬁ t(l)gfsms by
conventional methods known to those of skiht in the art. 5 Actual dosage

| evel s of the active ingredients in the pharmaceutical conpositions of this

invention may be varied so as % obtain an anpbunt of the active ingredient
which is effectivel BoCUBPRUAGE © laé%m'P@anat>'rfé’f15>&éwaaﬂ-rse@§k?ri§ gt Waich are

particul ar pat.i : L : 1LNLSHEAL i i ng
toxic to thea%g[t%%%eaq%ggéélaggf ‘é‘?ﬁ%ggeg%’ %Sﬁggﬁqaﬁ]%ggggm posﬁll’%lévtng?ﬁ%et y
of factors i nggskingigl proanid indtbde ddayamirinehevipafot Ecdthple, ROBPORRANGT t he
present invention enployed, or the ester, salt or amde thereof, the route
of admi ni st r aubsirutediveith iQGe(QXZ Rdp nvhereiatd 6r siderrdaingafe nsfuretbceremingwrally t he
particul ar _conpound bei ng enpl oyed, . the_duration of the treatnent,  other
dr ugs, con{)OlﬁfGBr"H’r&f/"b‘PO%ﬁ‘lde ‘i%ﬂaiogu@é‘iﬁof’ﬁ“@b T-PA€ PRINKAEK, pedigeptidecul ar
conpound enpl I; et 1 JE |10 ). and
ori or mod oal NG s 2896 sTenaltiiae ORUIH e, SERGE NBESLIETT S
vel | known i nsdibgcin®GRd, c@fethylfAamiy, Shihct) cRprop8hEEArBayIRRcAaYIh@ineldi nary
skill in the ari can Teadily déterm ne and prescribe thé effective anount
of the phar neetdxytiabcidppalimind, gRamgbityAd acilodlaineaiahihe, dhgyqiheslaginan or
veterinarian could start doses of the conpounds of the invention enployed
i n the phar maceut i lnanotenpobpdinumt, R, dnd\Reltegdtimare:t han that required 20 in
(ggder to achieve the desired therapeutic effect and gradually increase the
osage until ~J the desired effect is aclm gd. In general, a suitable
daily dose of a conpound of the inventio |l be that anount of the
conpound Which is the | owest dose effective to produce a therapeutic

effect. Such an effectiy W Lo AeehBleiYind

descri bed above. 25 GEneﬁgﬁﬁéfmian%venous an%lgﬁ%@ﬂ?ﬁ%@%ﬁgg%glggﬁg?&Phe
conpounds of with snd aviabie loriréxo, Aanipaf thvhtcarbwixgh hakgen,fCH,0He i ndi cat ed
anal gesic effects, will range from about 0.0001 to about 200 ng ger )

ki | ogram of HodyNHE(Rialipds ordall, NRG(EON Balky baspyps: (Rspfesabbum 9] 012ad saidut
150 ng per kg.her . . St | n referably fromabout 0.2 to about
140 ny ' per 158@5”&%%‘%%9%%&:40 2 8 ~ 0 v 2002 PCTNS99/ 12135 | f
desired, {4ie effeqhighg aQ@éﬂté/ge@%@mBBdiHéﬁt,%ti& Nfar6 SEH RY s iR 1ulRE or

admi ni steredas two, three, four, five, six or nore sub-doses adm nistered
separatel y aty3apRiiaRed &t <t MIRGIY R, $s SuBSRUEGRQN indubStithds pHRRYIL RDA HydrodeR, UM t
dosage fornms.Waile it is possiblé for a conpound of the preseént i nvention

to be adm ni sfyaredrak omstinited bsumubiiReIcs-¢ glﬁsﬂlr,rqwﬂsﬂ,@ortm;e?, GARRMIRGjsAS a
pharmaceuti cal conposition. The present invention also pertains to packaged

phar maceut i calydfspeRes kibstifiied 6F hisadtitied T, N aByDnidt WtiesubbtigeaZapur i ne

Qiﬁsponsive state, e.g., undesirable increasedadenosine receptor activity in
a mammal . TheaeassGaged aihaprfaablyl Rals -CONMGED)BoheeinA@nd Boed kathner

hol ding a therapeutically effective anount of at |east oneEs QlLOdeazapuri ne
as descrid®d isdgpendentig unssbstiteted onsubkoitutadsC G, bikyl.dBaza@aiple) @ hay be
treati ngt he deazapurine responsive state in the manmal . The deazapuri nes of
t he i nventi orfCBAHHB prayhes & cxeinply, skahias: omerby Dodrantivealkyjdags synt hesi s.
Deazapurines can be purified by reverse phase HPLC, chr omat ography,

recrystal | | zamippmetdyD. PsgferablieiR; isunsubstitpied pbenifl iapddds bydregers R may be
spectral 15anal ysis, el enental analysis, |IR and/or NWVR )

spect r oscopy.Mipylcuiprsferablyn hlidrigen.oPrefarebly nQés Redi en B, whengin R, dydiogen
deazapurines of theinvention is perforned in solution. The addition and
renmoval of orfe substifedoprrsubstitutedd? ol dlkyla¢ gomeypilc &Y ispmaubstivsedord i s

‘known to those skilled in the art. Typical_ syntheticschenes for the

prepar at i #h dhbgiaed phenyh ée.gnalkoxpdiaiaes sabstityed). Rrefgrabln Wisp-fluorophenyl,

out | i ned20bel ow i n S$Scheme | . The inventi qn i rther illustrated. t he

ol | owt ng. ox&as ISR TN or & meiompirom o BlS e et B 6P nes
limting. The contents of all references, pendingpatent applications and
publ i shed patent applications, cited throughout this application,including
those referenced in the background section, are hereby incorporated
by25reference. It should be understood that the nodels used throughout the
exanpl es areaccepted nodels and that the denonstration of efficacy in these
nodel s is predictive ofefficacy in humans. The deazapurines of the invention
can be prepared using standard met hods fororganic synthesis. Deazapurines
can be purified by reverse phase HPLC, 30chr omat ogr aphy, recrystallizaiion,
etc. and their structures confirned by mass spectral anal ysis, el enental

_________ ~—~ N N T NN NS VAN ST /Sevsr— AaA

PCT/ US99/ 12135 Regar dleis of the rouse of adm nistgation sez gp@ggi%m?e



~ X =halide H~ M"Ph Me"Ph O R6 MeCOH, H2504 HN PPA | ~~~ ~. 2%&10 C
~Ph Me fr . OCl POC13 I@N | ~-R- --> NI / \N NHi@®50 C/ZGI\NINH

wherein R3, R5 and R6 ar€ as defined above. In general, a protected

2- ani no- 3-w@amespyrrol e can be treated with an acyl halide RF/FSALRS

car boxyam do- 3- cyano- pyrrol e which can be S reat ed with acidic nethanol to
effect ring closure to a pyrrol o[ 2, 3d] pyrr'f‘n di ne-4(3~-one (Muller, CE et
al. J. Med. Chem 40:4396 ( 1997)). Renoval of the pyrrolo protecting group
followed CPI- Q/I.Dti:amicu@rlsr W@D@ﬂmdmenﬁt@mewwﬁeai%fﬁ- with a
chlorinating reagent, ph hor ous, 0 | ori roduced substituted
of unsubst i L aras et BB PReBesTDe el TyPrdrabto S SRR R | he

chl oropyri m di ne w rq_exanpl e, as shown
in Schenme |, a N %rﬁéﬁﬁ%ﬁgﬁ’;ﬂ? ﬁéf%ﬂsga&n‘éﬁ%ﬁ%&%b gfol?/%:&o was treated

W th an acyl atetylaaéndethybyarhihioris(daftabrapitsnby)areeil-@ashenylR@Hr esul t ant N- (

1-dl - phenyl et hyl ) - 2- phenyl car boxyam do- 3-cyano-pyrrole was treated with a
10: 1 mxtérepbﬁoﬁé%h@ﬁbﬂmp?urlc acid to effect ring closure, resulting in

3f | of th
henyl ot hy! gt oup g Poy SUBHEUETA FERRHRHE et P FRocohor ¢ acid

(PPA) fol |l owagt mnlﬂ%hg/ Jaérmbdm @Mfﬁg dndk P)iieeick | 3t Sheny NEH-

4-chl oro- 7H pyrrol o[ 2, rimdine urther treatnment of the
4-chl oro- 7H pymlo[Z){SQ]pBuxp in¢.mi dine with various amines listed in Table 1

0158 OO, f, A g AT ST I 852 05
(h’lﬁ HO H | 036écel)%axl}hnoe*hy‘f’)oa‘}n%g-(wq4NnH96xyphenoxy)methyl-z-pheny]-7H-
pyrrolo[2,3d]pyrimidine.
In a particularly preferred embodiment, the deazapurine is 4-(2-
acetylaminoethyl) amino-6-(2-pyridyloxy)methyl-2-phenyl-7H-pyrrolo[2,3d]pyrimidine.
In a particularly preferred embodiment, the deazapurine is 4-(2-
15 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)methy!-2-phenyl-7H-
pyrrolo[2,3d]pyrimidine.
. 20 In a particularly preferred embodiment, the deazapurine is 4-(2-N’-
Q‘) methylureaethyl) amino-6-phenoxymethyl-2-phenyl-7H-pyrrolo[2,3d]pyrimidine.
The invention further pertains to a method for inhibiting the activity of an
adenosine receptor (e.g., an A,, adenosine receptor) in a cell by contacting the cell with a
compound of the invention. Preferably, the compound is an antagonist of the receptor.
25 The invention also pertains to a method for treating a gastrointestinal disorder
(e.g., diarrhea) in an animal by administering to an animal an effective amount of a
compound of the invention (e.g., an antagonist of A,,). Preferably, the animal is a
human.
In another embodiment, the invention relates to a pharmaceutical composition
30 containing an N-6 substituted 7-deazapurine of the invention and a pharmaceutically

acceptable carrier.



|2 Yl -vyv~,rr~ -43 ~ 8 NOV 2Q02 330.18 330.45 HN A w N\ H 2 H
339.47 N-N-NH N . HO 35 8 p 353.41 ~ ~o~\ N~-NH 34819 324. gggl\ﬁbﬁ@nz~ "M

TN H 30416 1 ] 399387 = 0 ~op WITL 12 - - 37940 CH Nyfrollso e NH
359.39 \ pWR¥PEEINH \ / ' i 0 OH 403.33 | ~ 344.48 ~oH N ~"i A a9
NH 337.53 — CHHO' = D 99/62518 2 0 N Y 2002 PCT/US99l 12135 -44

330.37 295.2 \ NN | H NJ 407.23 321.2 off ‘N H c~ 355.45 NH 337.53 N , ~~~CH

441.33 O NH 350. 2 Hael\lml\_/lerﬁljb%'a sAé p%ﬁtgin% to~aHm|etf§od for treating a N-6 substituted 7-

deazapurine responsive state in an animal, by administering to a mammal a
therapeutically effective amount of a deazapurine of the invention, such that treatment of
a N-6 substituted 7-deazapurine responsive state in the animal occurs. Advantageously,
5 the disease state may be a disorder mediated by adenosine. Examples of preferred

disease states include: central nervous system disorders, cardiovascular disorders, renal
disorders, inflammatory disorders, aliergic disorders, gastrointestinal disorders, eye
disorders, and respiratory disorders.

The term "alkyl” refers to the radical of saturated aliphatic groups, including

€ 10 straight-chain alkyl groups, branched-chain alkyl groups, cycloalkyl (alicyclic) groups,

-

alkyl substituted cycloalkyl groups, and cycloalkyl] substituted alkyl groups. The term
alkyl further includes alkyl groups, which can further include oxygen, nitrogen, sulfur or
phosphorous atoms replacing one or more carbons of the hydrocarbon backbone, e.g.,
oxygen, nitrogen, sulfur or phosphorous atoms. In preferred embodiments, a straight

15  chain or branched chain alkyl has 30 or fewer carbon atoms in its backbone (e.g., C1-
C3 for straight chain, C3-C3 for branched chain), and more preferably 20 or fewer.
Likewise, preferred cycloalkyls have from 4-10 carbon atoms in their ring structure, and
more preferably have 5, 6 or 7 carbons in the ring structure.

Moreover, the term alkyl as used throughout the specification and claims is
20 intended to include both "unsubstituted alkyls" and "substituted alkyls", the latter of
¢S which refers to alkyl moieties having substituents replacing a hydrogen on one or more
carbons of the hydrocarbon backbone. Such substituents can include, for example,
halogen, hydroxyl, alkylcarbonyloxy, arylcarbonyloxy, alkoxycarbonyloxy,
aryloxycarbonyloxy, carboxylate, alkylcarbonyl, alkoxycarbonyl, aminocarbonyl,

25 alkylthiocarbonyl, alkoxyl, phosphate, phosphonato, phosphinato, cyano, amino
(including alkyl amino, dialkylamino, arylamino, diarylamino, and alkylarylamino),
acylamino (including alkylcarbonylamino, arylcarbonylamino, carbamoyl and ureido),
amidino, imino, sulfhydryl, alkylthio, arylthio, thiocarboxylate, sulfates, sulfonato,
sulfamoyl, sulfonamido, nitro, trifluoromethyl, cyano, azido, heterocyclyl, alkylaryl, or

30 an aromatic or heteroaromatic moiety. It will be understood by those skilled in the art

that the moieties substituted on the hydrocarbon chain can themselves be substituted, if
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(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
5 one double or triple bond respectively.

The term "aryl" as used herein, refers to the radical of aryl groups, including 5-
and 6-membered single-ring aromatic groups that may include from zero to four
heteroatoms, for example, benzene, pyrrole, furan, thiophene, imidazole, benzoxazole,
benzothiazole, triazole, tetrazole, pyrazole, pyridine, pyrazine, pyridazine and

10 pyrimidine, and the like. Aryl groups also include polycyclic fused aromatic groups
such as naphthyl, quinolyl, indolyl, and the like. Those aryl groups having heteroatoms
in the ring structure may also be referred to as "aryl heterocycles”, "heteroaryls” or
"heteroaromatics”. The aromatic ring can be substituted at one or more ring positions
with such substituents as described above, as for example, halogen, hydroxyl, alkoxy,

15 alkylcarbonyloxy, arylcarbonyloxy, alkoxycarbonyloxy, aryloxycarbonyloxy,
carboxylate, alkylcarbonyl, alkoxycarbonyl, aminocarbonyl, alkylthiocarbonyl,
phosphate, phosphonato, phosphinato, cyano, amino (including alkyl amino,
dialkylamino, arylamino, diarylamino, and alkylarylamino), acylamino (including
alkylcarbonylamino, arylcarbonylamino, carbamoyl and ureido), amidino, imino,

20 sulthydryl, alkylthio, arylthio, thiocarboxylate, sulfates, sulfonato, sulfamoyl,

o sulfonamido, nitro, trifluoromethyl, cyano, 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).

The terms "alkenyl” and "alkynyl" refer to unsaturated aliphatic groups

25 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 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

30 preferably from one to six carbon atoms in its backbone structure, even more preferably
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nonacyl at ed m@gg{o%swas cyclized in the presence of acid to afford the
correspondi ng pyrimdine. The pyrrole protecting group was renoved with
pol yphosphori c acThe gftls tpaasyetyinwot fpodygehtardidad’ ey ehitheradiealtof tvpr oduice a
chl orinated product. The chlorinated pyrrole could subsequently be treated
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( E 10  "fused rings". Rings that are joined through non-adjacent atoms are termed "bridged"

’ rings. Each of the rings of the polycycle can be substituted with such substituents as
described above, as for example, halogen, hydroxyl, alkylcarbonyloxy, arylcarbonyloxy,
alkoxycarbonyloxy, aryloxycarbonyloxy, carboxylate, alkylcarbonyl, alkoxycarbonyl,
aminocarbonyl, alkylthiocarbonyl, alkoxyl, phosphate, phosphonato, phosphinato,

15  cyano, amino (including alkyl amino, dialkylamino, arylamino, diarylamino, and
alkylarylamino), acylamino (including alkylcarbonylamino, arylcarbonylamino,
carbamoyl and ureido), amidino, imino, sulfhydryl, alkylthio, arylthio, thiocarboxylate,
sulfates, sulfonato, sulfamoyl, sulfonamido, nitro, trifluoromethyl, cyano, azido,
heterocyclyl, alkyl, alkylaryl, or an aromatic or heteroaromatic moiety.

. 20 The term "heteroatom” as used herein means an atom of any element other than

f“) carbon or hydrogen. Preferred heteroatoms 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,
threonine, methionine, glutamic acid, aspartic acid, glutamine, asparagine, lysine,

25 arginine, proline, histidine, phenylalanine, tyrosine, and tryptophan. Amino acid
analogs include amino acids with lengthened or shortened side chains or variant side
chains with appropriate functional groups. Amino acids also include D and L
stereoisomers of an amino acid when the structure of the amino acid admits of

stereoisomeric forms. The term “dipeptide” includes two or more amino acids linked

30 together. Preferably, dipeptides are two amino acids linked via a peptide linkage.
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asthma, bronchitis, chronic obstructive pulmonary disorder, and allergic rhinitis), renal
disorders, gastrointestinal 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
15 deazapurines described above are included for 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 combination with additional therapeutic
compounds, such as antibiotics, antiinflammatories, or anticancer agents, for example.
The term "antibiotic" is art recognized and is intended to include those
20  substances produced by growing microorganisms and synthetic derivatives thereof,
which eliminate or inhibit growth of pathogens and are selectively toxic to the pathogen
while producing minimal or no deleterious effects upon the infected host subject.
Suitable examples of antibiotics include, but are not limited to, the principle classes of
aminoglycosides, cephalosporins, chloramphenicols, fuscidic acids, macrolides,
25 penicillins, polymixins, tetracyclines and streptomycins.
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, tbuprofen, NSAIDS, etc.
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filler, diluent, excipient, solvent or encapsulating material, involved in carrying or
transporting a compound(s) of the present invention within or to the subject such that it
can performs its intended function. Typically, such compounds are carried or
transported from one organ, or portion of the body, to another organ, or portion of the

15 body. Each carrier must be "acceptable” in the sense of being compatible with the other
ir;gredients of the formulation and not injurious to the patient. Some examples of
materials which can serve as pharmaceutically acceptable carriers include: sugars, such
as lactose, glucose and sucrose; starches, such as corn starch and potato starch; cellulose,
and its derivatives, such as sodium carboxymethyl cellulose, ethyl cellulose and

20 cellulose acetate; powdered tragacanth; malt; gelatin; talc; excipients, such as cocoa
butter and suppository waxes; oils, such as peanut oil, cottonseed oil, safflower oil,
sesame oil, 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

25 aluminum hydroxide; alginic acid; pyrogen-free water; isotonic saline; Ringer's solution;
ethyl alcohol; phosphate buffer solutions; and other non-toxic compatible substances
employed in pharmaceutical formulations.

As set out above, certain embodiments of the present compounds can contain a
basic functional group, such as amino or alkylamino, and are, thus, capable of forming

30 pharmaceutically acceptable salts with pharmaceutically acceptable acids. The term

"pharmaceutically acceptable salts” in this respect, refers to the relatively non-toxic,
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benzoate, lactate, phosphate, tosylate, citrate, maleate, fumarate, succinate, tartrate,
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napthylate, mesylate, glucoheptonate, lactobionate, and laurylsulphonate salts and the
like. (See, e.g., Berge et al. (1977) "Pharmaceutical Salts", J. Pharm Sci 66:1-19).

€ 10 In other cases, the compounds of the present invention may contain one or more
acidic functional groups and, thus, are capable of forming pharmaceutically acceptable
salts with pharmaceutically acceptable bases. The term "pharmaceutically acceptable
salts” in these instances refers to the relatively non-toxic, inorganic and organic base
addition salts of compounds of the present invention. These salts can likewise be

15 prepared in situ during the final isolation and purification of the compounds, or by
s'eparately reacting the purified compound in its free acid form with a suitable base, such
as the hydroxide, carbonate or bicarbonate of a pharmaceutically acceptable metal
cation, with ammonia, or with a pharmaceutically acceptable organic primary, secondary
or tertiary amine. Representative alkali or alkaline earth salts include the lithium,

20 sodium, potassium, calcium, magnesium, and aluminum salts and the like.

L Representative organic amines useful for the formation of base addition salts include
ethylamine, diethylamine, ethylenediamine, ethanolamine, diethanolamine, piperazine
and the like.

The term "pharmaceutically acceptable esters” refers to the relatively non-toxic,

25 esterified products of the compounds of the present invention. These esters can be
prepared in situ during the final isolation and purification of the compounds, or by
separately reacting the purified compound in its free acid form or hydroxyl with a
suitable esterifying agent. Carboxylic acids can be converted into esters via treatment
with an alcohol in the presence of a catalyst. Hydroxyl containing derivatives can be

30 converted into esters via treatment with an esterifying agent such as alkanoyl halides.

The term is further intended to include lower hydrocarbon groups capable of being
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solvated under physiological conditions, e.g., alkyl esters, methyl, ethyl and propyl
esters. (See, for example, Berge et al., supra.)
The invention further contemplates the use of prodrugs which are converted in
vivo to the therapeutic compounds of the invention (see, e.g., R.B. Silverman, 1992,
5 "The Organic Chemistry of Drug Design and Drug Action". Academic Press, Chp. 8).
Such prodrugs can be used to alter the biodistribution (e.g., to allow compounds which
would not typically enter the reactive site of the protease) or the pharmacokinetics of the
therapeutic compound. For example, 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
£ 10 to a subject, the ester is cleaved, enzymatically or non-enzymatically, reductively or
hydrolytically, to reveal the anionic group. An anionic 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
15 is oxidized in vivo to the therapeutic compound. Furthermore, an anionic moiety can be
esterified to a group which is actively transported in vivo, or which is selectively taken
up by target organs. The ester can be selected to allow specific targeting of the
therapeutic moieties to particular reactive sites, as described below for carrier moieties.
Wetting agents, emulsifiers and lubricants, such as sodium lauryl sulfate and
20 magnesium stearate, as well as coloring agents, release agents, coating agents,
sweetening, flavoring and perfuming agents, preservatives and antioxidants can also be
present in the compositions.
Examples of pharmaceutically acceptable antioxidants include: water soluble
antioxidants, such as ascorbic acid, cysteine hydrochloride, sodium bisulfate, sodium
25 metabisulfite, sodium sulfite and the like; oil-soluble antioxidants, such as ascorbyl
palmitate, butylated hydroxyanisole (BHA), butylated hydroxytoluene (BHT), lecithin,
propyl gallate, alpha-tocopherol, and the like; and metal chelating agents, such as citric
acid, ethylenediamine tetraacefic acid (EDTA), sorbitol, tartaric acid, phosphoric acid,
and the like.
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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.

( 10 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 association a compound of the present
invention with liquid carriers, or finely divided solid carriers, or both, and then, if

15 necessary, shaping the product.

‘ Formulations of the invention suitable for oral 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-aqueous liquid, or as an oil-in-water or water-in-oil liquid emulsion, or as an

20 elixir or syrup, or as pastilles (using an inert base, such as gelatin and glycerin, or
sucrose and acacia) and/or as mouth washes and the like, each containing a
predetermined amount of a compound of the present invention as an active ingredient. A
compound of the present invention may also be administered as a bolus, electuary or
paste.

25 In solid dosage forms of the invention for oral administration (capsules, tablets,
pills, dragees, powders, granules and the like), the active ingredient is mixed with one or
more pharmaceutically acceptable carriers, such as sodium citrate or dicalcium
phosphate, and/or any of the following: fillers or extenders, such as starches, lactose,
sucrose, glucose, mannitol, and/or silicic acid; binders, such as, for example,

30 carboxymethylcellulose, alginates, gelatin, polyvinyl pyrrolidone, sucrose and/or acacia;

humectants, such as glycerol; disintegrating agents, such as agar-agar, calcium
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Bp aﬁkygf‘é‘eét'ﬁ&g"(“dl ?)kahL) and washed with H20 ( 100 mi). The

or gani c fractlon/szwaﬁ% %erﬁadetb@rc%%pr&%n%p%mﬁg gr,?ﬁ % Peﬁm,%}e (7.79

g; 79% . The oil

was a m xture of ester

products ( 9bdce)ssorﬁmgred1ents Compressed tablets may be prepared using bmder (for example,
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25

30

gelatin or hydroxypropylmethyl cellulose), lubricant, inert diluent, preservative,
disintegrant (for example, sodium starch glycolate or cross-linked sodium
carboxymethyl cellulose), surface-active or dispersing agent. Molded tablets may be
macie by molding in a suitable machine a mixture of the powdered compound moistened
with an inert liquid diluent.

The tablets, and other solid dosage forms of the pharmaceutical compositions of
the present invention, such as dragees, capsules, pills and granules, may optionally be
scored or prepared with coatings and shells, such as enteric coatings and other coatings
well known in the pharmaceutical-formulating art. They may also be formulated so as to
provide slow or controlled release of the active ingredient therein using, for example,
hydroxypropylmethyl cellulose in varying 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 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
portion of the gastrointestinal tract, optionally, in a delayed manner. Examples of

embedding compositions which can be used include polymeric substances and waxes.



10 was used without further purification. 1 H NVR (200 MHz, CDCl 3) 8 4.24
(g, J = 7.2 Hz, OCH2), 3Q(dd 1H J=17.2 70@ 2. N0\ 20024,
OCH3), 3.42 (dd, 1 H, J 5.0, 7.1 Hz, 1xCHZ) 3 (dd 1H, J= 15.0,
7.0 Hz, 1 »wGOl@p25182.44 (s, 3H, CH3), 15 1.26 (t, J= 7.1 Hz, RGT/HEFVAREF 1
Seela, F.; Liipke, U Chem Ber. 1977, 110, 1462-1469. Preparation 2: The
procedure of Seela and Lupke was used. | Thds, protection of the ketone (3)
(Schene 1V; 5.0 g, 32.2 mmol) with ethylene glycol (4 nL, 64.4 mmol) in the
presence of THEHc(velid@radipnt edrf Ascledin(ricrasnapswaled (GaiefrEpprafridie, 2vith orlor0)
after flash 20 chromat ography (Si02; 3/7 Et OAc/Hex, R 0. 35) Still contains
~5% et hyl estmgre of thq akpRe- é%@obwmmmﬁs) 8 4.24 (q, J= 7.2 Hz, OCH2}, 3.98

(s, 4H, 2 x acetal )

e, CH), 2.48 (dd Lliﬁlédbﬁa_gei%ﬂf% f’or7orf1 Eé:m:ll G tratléh§§tl{e2&§l§;°€5{%s 3t t'lj‘e ?“f%mi‘é‘ 0,
7.0 Hz, 1 x Gidlde ﬂ}aﬁﬁac{eﬁncﬁw ac ble émaf%nc(ris; microemdisidas, sBRitdhs @li%%nsxwﬁs

(ES): 200.1 (Mr+1 ). 25 ~Seela, ; Lupke, U Chem Ber. 1977, 110,

1462- 14695 Pswypas and elrxiss, Infadslisiant to dine aftivadegradieritd yhe(18pid desape Yorms mpy 5. 02
mol ), benzam di ne

7 , 5.02 1),,. d DBU 1.5 nL 0.04 | i
ry DU (1o o Rt ARl coimisaly Seodiin g arg el s Io% 0inglée YRS ORPIES g

th CHC13 | 02
\IIDMCTI US99112(1§@ g’lé% s%ll?m‘{@ﬁ g‘% a?i’la g’b‘ﬁ?zo’@a m%é f a%}?@yz?{gcgﬁ?cﬁ? profy ol
dried, filteeagl esrtlormndeeiyll neetae, Heazyl disobiof) bentyl bEhasle, prupytant ghycahh)3-

(Si02; 1/9 EtQAc/ CH2CI 2, Rf0.35) was atterrpt ed, but material crystallized
on the col unhutyfans giydol.©ils gl partenlaeediomserds BroadRut, FIRCTHNG! G FaSIONg g

Re prodyet (5 t er
Guri F1 caton e 55 Bt PR oGRS T Al PhF o DRSS i i d Sl SISy
7.45 (m 3H, of\korbitan, and hiktfesSheréd, NH2), 3.98 (s, 4H, 2 X acetal - CH2) ,
3.60-3.15 (m 2H, CHZ) 1.38 (s, 3H CH3); M5 (ES): 288.1 (M++1 ).
Preparati on Sfesidenipen diuiens) th@S@&i@nmPVSIFID)lS can alest weluglg admwara,tetsmha(sviemyng
(4.43 g, 20.6 enzami ne hydr ochl ori de DBU
(6.1 S i, 4&%"&6%&)‘“&%‘ FHSPEREPEAEE R VRS "F?ei?gf}“% °8'f§’8“\€o‘3 rff“i"?‘P%en
hours. The X4 PfeServatpvedigests€d Wi th 100nL of CHCI3, and washed with H O (2
X SO nmL). The organic fractlon was dried, filtered, and concentrated to a
dark browd oil. TBesmtasikninaddited tovhs asmvercrombqunds, minyH@ntdin $Pending f or 2
hours at roomte erature sul.ting slu wasfllt d yieldj ngthe
HCl salt of RERWYS %%awp@o?tﬁwﬁ@te@@soatgewé {s%yw S*WW"?’Z&B‘ egbito
15 d6) 11.92 : : Allﬁwg . 1 H,
oyrrol e-H: ﬁ/éé?gég k@tezrfs[ gnflﬁoc a{?n‘féz éﬁfé%(gaea?ll mi metﬁ'lsidrd%de"%emangé aéeﬁ'

agar and tragacanth, and mixtures thereof.

Formulations of the pharmaceutical compositions of the invention for rectal or
8 20 vaginal administration may be presented as a suppository, which may be prepared by
é" mixing one or more compounds of the invention with one or more suitable nonirritating
excipients or carriers comprising, for example, cocoa butter, polyethylene glycol, a
suppository wax or a salicylate, and which is solid at room temperature, but liquid at
body temperature and, therefore, will melt in the rectum or vaginal cavity and release the
25 active compound.

Formulations of the present invention which are suitable for vaginal
administration also include pessaries, tampons, 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

30 invention include powders, sprays, ointments, pastes, creams, lotions, gels, solutions,

patches and inhalants. The active compound may be mixed under sterile conditions with



A solution of acetal (5) (700 ng, 2.44 mmol) in 1 N HCL (40 ni) was stirred
for ~a) 20 2 h at RT. e resultant slurry was figaered yiep@ WSZH
salt of 2-phenyl-6-netMl 7H pyrrol o[ 2, 3dJpyri m di n=4( 3l rone as a tan lid
(498 ny, 78O@%62518 H NVR (200 MHz, DMSO-d6) 8 11.78 (s, 1 HPCTEIHIRIAS 2H,
Ar-H, 7.45 (m 3H, Ar-H), 6.17 (s 1H, pyrrole-H), 2.25 (s, 3H CH3); M
(ES): 226.1 (M++1). 25 Preparation 5: A m§(§|f|cat|on of the Chen et al.
cyclization nethod was used. | To an icecooled (0C) solution of brom de
(9), (Schene a\fhagfad@ugcallyGcepratic c30eh pud wjthiany pespvepyds, alféohalr pf@@liahiy
was slowy added a solution of oc-nethyl benzylamne ( 12.5 ni, 97.3 nmmol).
The bl ack soliithmayds reguisded to warmto RT and stir for 15 h. The 30

m xture was dil ut 0 nm).
The 2 8 NOV 200%4\‘7\% ’é‘gfg’%oﬁaf% %&?ﬁ%@“ﬁ%ﬁ%}é@ég‘%?%ﬁ? “cd(a ‘?Oé‘yP:gg‘%\Agé
dried, filtergthpoaifloC@®RGAMHRhEk T fpﬁkrﬁs Bhé@rds dnahal(andSeget@ble ¥ oilsWexes,

r esi due was partially purified by flash chronmat ography (Si0?; 4/96

MeOH CH2CI52, pRfafling Sarahotragdsantbkeetlylasel d(wa@sesg polytthylens glyvels sitigonssd

dl -1-(1- phenleth 2-amn Irol (ES): 226.1 (Mr+1

V5 ¢ Cran. " pertphites s BRACHE i K& Ang o Rfe o rikR Bt L= 2 e

Corman, M L., Dun@wiitsahdAprd$s caf @n@fih, in Widison tcﬁ@lc&ﬁﬁ&mdrbftﬁs u'}vevnugﬁhm dt,

A.; Schul z, D. W J Med Chem 1997, 40) '1749-1754. Preparation 6: To

sol ution of dkeipiefits-sublenaylaetoly;itile, il amd:-hl\arymnmmycﬁeﬁdmhhwmyﬂmaﬂeehnd 0 (
14.9 g, 62.5 mmol ). and pyridine 10.0 nL) in dichloronmethane (SO.0 nL) was
added benzoymobﬁmﬁw w&turwfﬁh%ﬁpést%eﬁépr%ﬁ@@aa ‘F‘P'Pfllh’g“-oafa‘@c f or

hr, hexagne a | vent
év;és r ermv]ed |c%&§%]gﬁg&)}ﬂ%hs Mgﬂﬁsé&ﬁ@@éc ry% %tcgho?l%e @%[I’ll%% %%lﬂﬁ—\%é?o gi ve
13 9 g (65% h9lrocarbons, such as butane and propane.

-1-(1-phenyl et hyl) - 2pheny| car bonyl am no- 3- cyano- 4, 5- di net hyl p?/rrol e.
218 221 C ' H NVRrarsdermd paahes fepethe)added advantage of phoviding eorteplled dehvers Hz,
3H), 1. 98 (s,

(dd. 1 = 1. 4o|§|eleé2>l%lpguq5§0f(tﬂip6eserﬁéng§m? to H%)dy %C?Qgﬁagegﬁpgis 4&% I\HEE?aG 7 72

Li ebi gs Ann. d{6Wing &%@speisil@g%é%&%g oukfaeinfued Ibr@}%rf}ﬁecﬁﬁﬁpﬁﬂm-ﬁnwEﬁxaﬂBé@'c&?d
in a simlar manner as that of 20 Preparation 6: dl-1-(

1- phenyl éishyla)so e uBediprinerghdedhe Bunyf thaicompguil aeness4hsskin. rﬁtehytepgfrsudl Bux H

3t 5,50 (g caypEeeTed be“fJﬁr praviding 3 1as CPRo g TR o CBG S ( m

3H) . M8 (ES) aciteofndollid trfx orlgel.
1- phenyl et hyI) 2-(2-furyl %ﬁl |1]§r1r1lxn% gég cyano- 4, 5-di net hyl pyrrole.” H NWVR

(200 MHz, CDC13) &)pb1}&41rn(corpnﬁulanans4ey&zmn3mus po@aersssol@idns aad 82 lfie, ar%H)
5.49 (q, J 12-7. 47
(m 7H); MS eég)coms@@}aze qamns Wl(lélsohelscoseoﬁ this leVﬁmlanHzf’mfé*zﬂ%%| 62518
PC~Tf US9 1

Chemt 2 Phaisapsuticil ortipdration is an ophihaluyo formulation (e g.,an periocular, ctsobulba,
% (200 IVHZ,or Eﬁ)@ﬂ:&)lmhnjhcﬁﬂn fetmulktion,/a $y&tedti forinuBAiops or Bédrgical Rgdting 3H) ,
5.48 (g, J = 7 H, 6.59 (s, 1 H, 712740(m6|—|) 7.93 (s, 1 H);
MB (ES): 334sqluzlm>+1) 230.0. 5 dl -1 -

hen ot )2 o b AT A P s "
3H), 1.63-1. aéazapurmes and a pharmaceutically acceptable vehicle. Various types of vehicles may
25 beused. The vehicles will generally be aqueous in nature. Aqueous solutions are
generally preferred, based on case of formulation, as well as a patient’s ability to easily
administer such compositions by means of instilling one to two drops of the solutions in
the affected eyes. However, the deazapurines of the present invention may also be
readily incorporated into other types of compositions, such as suspensions, viscous or

30 semi-viscous gels or other types of solid or semi-solid compositions. The ophthalmic



(m 8H), 2.63 (m 1 H), 543 (q, J =7.4 H, 1H, 652 (s, 21 HN 7@-7.20
(m 5H): M5 (ES): 336.3 <,+1 ). 10 dl-1-( | § NOV 2

- phenyl et hyl ) - 2- (2-thi eyl"Jcar bonyl am no- 3- cyano- 4, 5- di net hylsz rrole, ~H NWR
(200 MHz, @mO¥@ERSI8 1.82 (d, J = 6.8 Hz, 3H), 1.96 (s, 3H), FOLPYILHE)
S.49 (g, J= 6.8 Hz, 1 H, 7.05-7.55 (m 8I-96' MS (ES): 350.1 (M++1 ), 246.0.
dl - 1-( e

1- phenyl et hyl ) - 2- (3-t hi enyl ) car bonyl am no- 3-cyano- 4, 5-di net hyl pyrrole. 15
"H NVR (200 Ppogibonggf the pregant (igvengior nyayrliqzinclypy variowsetlier inggfjients, siph( s,
M50 (it BBty e et by Bulof sl m 019 779
1- phenyl et hyl ) - 2- (4 {40000 RRNBRYY )G e ROR Y. aBHRAT I_gh&gﬁél&sﬁdﬁm@hé@&@}ﬁ iR e.
20 'H NWR (200 MHz, 13) b 1.83°(d, J =7.4 Hz, 3H, 1.96 (s, 3H), 2.08
(s, 3H), 5. 5bofag) ndaybe/adtletirg prevedt, pH dii8und&St¢mage &dditidS. (ES): 362. 2 (M++1
), 258.1. : . . : .

dl - 1- (1- pRenyl et hyIphibalmie arpdugtsanednpicslbapaskagaddnintidoss\farp. Rreseryaynasiag py

rrole. ~H N . : : = 3H).; 7 . 3H),
2.10(s, 3H) %ég%‘}ﬁz‘%%%f"i"%&f g"{'ﬁ ,’“%‘.“’d%‘-?"fﬁbggﬁf'm@"}a% ,%""?érg”/‘-‘ 74 (m
2H) ; M5 ( ES) inch@fe: Denikdnium2hioride, tHimkrosdl, chlorobutanol, methyl paraben, propy!

1- phenyl et hyl ) - 2- (2-fl uor ophenyl ) car bonyl am no- 3- cyano- 4, 5-di net hyl pyrrol e.
~ H NMR (200 phaben, @bendythyl acadpl {edetage disqdipmiporbigiaeid, polyquaterniwnpl, opother (s,
3H), 5.50 L J.=7.2 hz, 1 7. 12-7.3.5 6 7.53 (. 1 L L, 77 (m
T, 6. 13 (A RO et Fhieg iydse i ator sesidiive! ar byb iy emblontibd o
99/ 62518 i)C TS0 drd 13501189 0% weight/volume (“% wiv™).

1- phenyl et hyl ) - 2-i sopr oyl car bonyl am no- 3- cyano- 4, 5-di net hyl pyrrole. ~ H NWR
(200 MHz. CDC13) 8Vhen th® déatapurines df Ghearesdtinveiti@P4rd adthimistéred ddring3H), 1. 88
, 3H), 2.06 , 3H), 2.46 1 5.3 9 = 7.2 Hz, | H), 6.64 (s,
N H, k3 11 Jr#r(agsuleﬁgur@%ﬁl;Prséq@Bre(SEggch aéi'@?_zg*% Ra?w%usb,ar s ickular iR apdse

fr; nggg'yf‘;'t o irgfapgl'u@(lpérﬁﬂsio%‘?%{j%@ﬁ&x ke BseWPLRRNS LB ghuilE SOMLBYY dsQeRicles
1- phenyl et hylyeBof prerert R MBIC® BteiRTRightidlp SBhWhRE BYSPIASE FHide Yhidottiar
pyrrol e dl -1-(1-phenyl ethyl }-2-di benzoyl am no- 3- cyano- 4- net hyl pyrrole 10
wer e obt aiSnedrrighving Selption Galcpy Eaboratoriest INMVRF o2 Ogomilex COSA aregexampes(ad, 2H,

J= 7.8 Hz, Ar: 7. -7 2.( 8 Ar - 6.,18 | H le-H), .5.52
(3, 1 H ) Sohybpipgicaly Fiipmesd Btanstlas Mrigele ipiprt” ait ater B asiughp isy-
7.2 Hz, CH CakribMPid &), PaSR@. 4.560022 (Garab:diay, ALES tRYEHRE €ontbnbloNVRich200
MHz, CDC13) 8 7.85 (d, 2H, J = 7.7 Hz, Ar-H), 7.74°(d, 2H, J= 7.8 Hz,
Ar-H), 7.52- drederdby) in€riporated ) therprédent specifidatidn bireferbbcd. Rétr@lailbat ahtl
pyrrole-H), 5.52 7.2 Hz

.1 H J=7.2 H, CH D),.1.77 (d, 3H, .J = 7. ,
CHCH3), | . 74Pgdocu ,szm*aP@-wwboieé@%&Ahqﬂ& mo(m degsribsd inspyrgeroys T

a sol uti o] e G I - P- r mpdo- 3- - 4. 52
¢di, et hy| ?@rrh@‘°€g“i§%‘"g‘f{5@§¥9§t’%¥%‘?‘}’% ?}%ﬂ%&h@%g@?%&%opg&c ) Scﬁffg’dﬁd"
concent r at ed G. LsSpdetit.iW. BCcSahdersiC)., PhiladelphfCPaTlES 1Ae spige 8518712009, wWas

refluxed for 15 hr and cooled down to roomtenperature. The precipitate was
filtered to give @sindigatediabpvecnseqi dsazapuriaesip|prevephenkgiugefamage to retinal

7- (1- phenyl et hyl rrol oo d L dine4(3lyaone. ' H NVR (200 13) 8
202 (d 3 <=H 2‘3‘%’,“3 ‘l,a?jé‘.%ﬂlfg%ghesﬁﬁil}“aﬁ.{elFf%sa, aﬁtﬁ')“,'a'}@ 9 %"%‘%&“%
Hz, 1 H), 7. 2sbddidien{ & th®Mvenfort) /OBhihdinkid@onditionSwhlichiZnayobtréMed idtlude, b S

(s, 1 , M5 (ES): 344.2 (M++1). The follow ng conpounds were obtained in
si mi | ar25maareaot Himited 0, retinopatdypes; atacolar degeneratign,Noviap Bhemip, guensd,gnd

I
a
PCT/ US99/ 12152?1115g6e0associated with injuries to ophthalmic tissues, such as ischemia reperfusion

ST

injuries, photochemical injuries, and injuries associated with ocular surgery, particularly

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
30 or subconjunctival injection following ophthalmic surgery. The compounds may be

used for acute treatment of temporary conditions, or may be administered chronically,



dl -5, 6-di met hyl - 2- (3-pyridyl)-7N7-(

1- phenyl et hyl ) pyrr ol o[?d] pyri m di n-4(3l rone. QR (200 I\z—@ NW 8
2.03 (d, J =7.2 Hz. 3F], 2.08 (s, 3H, 242(3 6. 24 Hz,
1 H, 7.09w0.9%28187 SH), 8.48 (m 2H), 8 70 (m 3H); M (ESTCT@§B9/¥13{5|\/|++|
). 5 dl-6,6-dinmethyl-2-(2-furyl)-7H 7-

1- phenyl et hyl ) pyrrol o[ ?, 3d] pyri m di n- 4(3I Fdhé. ' H NMWR (200 MHz, CDC13) S
1.98 {(d, J =7.8 Hz, 3H, 1.99 (s, 3H, 2.37 (s, 3H, 6.12 (q, J = 7.8 Hz,
H, 6.48 (de:ispec]‘adly'anthass ob dbge,neiatﬂ)e di$31e7 Thes®npepndspay glsebe gsedl H); M5
): 334. 2 met h 3-furyl)-7H .

| - phenyl etwwlylbﬂé‘;trcallb[eép%cawyw%ta.Oﬁuryt Firegern 1&?@5\(%&%‘4236 CDC13) 8
.99 (d, J = ( 2.42 (s, 3H), 6.24 (q, J =7 Hz, 1
7.09 (s, rgH%?g”e?S bl othéry ggesoc“%ﬁ%&’? 48 (s, | H. 851 (s. 1 H): M
334.2 (Mt+l Pharinedlitical, dontpiosiiony lof ﬂns:yﬁ‘/bmﬁmmujﬁbblé'lfbr?paﬁenteral

enyl et hyl )pyrrol o[ 2, 3d] pyrimdin-4(3lrone, 'H NVR (200 MHz, CDC13) 8
(d, J5= aﬁpmnﬁgatlmomglqg@negrngq.qycorgxpggnctsso tlg:H}we ‘08811°8'85’("ﬁ1‘0f81‘1)th

S 330 s Bradngghichulbeecdile sdiksdonf alfourbl sortgcbubs: 10
3 henyl et Jaitiopy. ik ﬁox%dhpszééhsﬂbﬁb orehtidbibhs) @r stleHeN!md@QMhM%ay@Cm) 8

J=7.2 H, 3H), 2.06 241(3 3H, 6.13 (q, J =7.2 Hz, 1
12 (dd,regonstitut@] ingo erile injectaple s?)hg@m’ oeglspmlog—j)lst miot4o {ask, which ma

H) 6 3I r?%’t“ o o ’%gatnfﬁ gﬁ{ffr)% %tenostats go]utes wl_l?!ch rende(rl%l?c? forr%g&tlon gsl\élirotljfc )
n

gb etm )H})'Hlé&d Of Be %ﬂlrmég[re& epfgr(%ﬁ&fsa@gs%@i%%@zi%g&nw 70505*») ?

H), 7.24-7.33 (m Isa)mplas @Buitalde agneoub andl noFaiBogstarriersivhidh May beremployed
12.01 (s, 1H); MBS (ES): 350.2 (Mr+l) g WO 99162518 -61 2 8 NOV 2002
PCT/ US99/ 12138 thg P@r@aeﬁ%?lwmr@swnﬁr) H}edﬁ}‘ré}ﬁw)m#‘il@e?w%tef ethanol, polyols

> b1 (a o QR e BBy L. BB ety RS il )
1 H, 7.12-7. rﬁﬁ(tl(rm; thétof, gdidbid.o3l8, §uth adld)ive bil, ﬁﬂlﬁﬁctlaﬁlefd)'gad‘iﬁcs(t&@sucﬁw 3

(Mt+1 ). 5 dl -5, 6-di net hyl - 2-( 3- quorophenyI) TH 7-(
- phenyl et hyl )qjyyqulﬁaéc[ Propfr Phardity eainrbespaipgained, for example, by the use of coating

matenals, such as lecithin, by the maintenance of the required particle size in the case of
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dispersions, and by the use of surfactants.
These compositions may also contain adjuvants such as preservatives, wetting
agents, emulsifying agents and dispersing agents. Prevention of the action of
20 microorganisms may be ensured by the inclusion of various antibacterial and antifungal
agents, for example, paraben, chlorobutanol, phenol sorbic acid, and the like. It may also
be desirable to include isotonic agents, such as sugars, sodium chloride, and the like into
the compositions. In addition, prolonged absorption of the injectable pharmaceutical
form may be brought about by the inclusion of agents which delay absorption such as
25 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 or amorphous material
having poor water solubility. The rate of absorption of the drug then depends upon its

30 rate of dissolution which, in turn, may depend upon crystal size and crystalline form.



one. ~H NMR (200 MHz, CDCl 3) 8 2. 02 (d J=7.4 H, 3H), 2.06 (s, 3H), 2.44
(s, 3H), 6.29 (q, J = 7. . 7.13-7.51 (m 7 8. 00- 2H)
11.72 (s, 1 H: M (ES): @62, 2 (|v+++1 . 10 ® %é) 6V 2002

dl - 5, 6- di ngbhygle28is( 2- f | uor ophenyl ) - 7H 7- ( PCT/US99/12135

1- phenyl et hyl ) pyrrol o[ 2, 3d] pyri m di n-4(3H) one.'H NWMR (200 MHz, CDC13) S
2.00{d, J = 7.2 Hz, 3H), 2.05 (s, 3H), 2.38s, 3H), 6.24 (q, J = 7.2 H, 1
H, 7.18 - 7.45 (m 8 H, 8.21 (m 1 H, 9.54 (s, 1 H; M (ES): 362.2
(Me+1 ). 15 dndmindiyrichytd sosRionh@pylparteral(y-administered drug form is

1- phenyl et hyl ) pyrrol of 2, 3d] pyri m di n-4(3H)-one. 'H NWR (200 MHz, CDC13) ~
1.30 (d, J —agccgnpb_shegmy dissolvBR qrpuspending the fpug 1 g gy ol yelpcle( s 3|_|) 2.34 (s,

3 2.90 1 7.17-7. 1 ;

(E)S) 310. (2m( M _I_T)Ijuectajt')?%%n})t é{‘g%)éﬁfa{{l?({?nbvgls rrg‘(ngdplﬁwegﬁapalla]e ma(mtes of l_Ré
dl-1-(1-ph , 2.38
ol ) wi Eh oo PaRy DTN AR R o e e o T or
48 h. The 5bl dxdpesadingtonahe was of idkug tegolyinbdr, (ﬂd&ﬂlenétm&(bfnhé pz&ndulmalsdigdew th 25
1 N NaCH (30 nL), and brine (30 nL). The organic _fraction was dri
filtered, cosEwh@yess te raigef dwrr@#e@%eopambefcpagwle@hﬁé%mplsg PhIRGT bi Sﬁiwadaélez

Et QAc/ Hex,

dl - 5- met hyI f%;}%gny rpc%&?ﬂwnﬁ%es{ﬁg )%Pé%??g ?’853%%%% py??cﬁ?bé?{lo-%(l?l-\)og%ne
1 H NWR (200 al-iflso SFpar) b9 eBirdpifignhedirhg i qu)somEs &2micréeédnlionSthicAtard) |
7.40-7.18 (m SH, Ar-H), 6.48 (s, 1H, pyrrole-H), 2 8 NO V 2002 WO

99/ 62518 PCT/c@ngvﬂllzmQ1 bodg2isse:. 28 (q 1 H J= 7.2 H, CH CH3), 2.18 (s,

:;Jlr_lepg?/ ;{ ?j (S)n 843)5 . F;Eﬁr%lons of ﬂw present 1nVencl:1|6|_n ma)) be glverg ora)ly, ga%gntgrai(] Mt 1)

of dl -1 - (I - phespytafhwt }ec?a'll?n‘l"m% e %Y@Jiﬂsélgﬁérgbm |sQiYa[Hl@fo‘? ehch mngrstrﬂ'ﬁ’orp
mmol ) and of form’¢ acid 98% was refluxed for 5 hr.

cool i ng down rowe rboraxhmpizethay weeachmdxs@wchmhblmg ot hapssledesm dfy Mjeaskn copi ous
precipitate formed and filtered. The materi was washed W t h

until washi ng@%&neay%@ﬂw -QANFIqNE SURROFHOR) €18, %tsiaf%wwgﬁw Oyiajection, infsion or

Z:b(cié;)hgn{l ngjﬂ%é thR)W fdﬂx& gy{lﬁﬁll)og I%r omtﬁll'eﬂt' ?.\(1@}_&[}3%? B§ suﬁéh \}&1&"\%2(1 %gl(ﬁéxyﬁfanon _

7.4 He, JlSH),lsﬁrcﬂeheHBS{m SH), 781(s 1 H, 11.71 (s, 1 H; M (ES):
268.2 (Mr+1 ).+

.—-\

The phrases "parenteral administration” and "administered parenterally” as used
herein means modes of administration other than enteral and topical administration,
usually by injection, and includes, without limitation, intravenous, intramuscular,
intraarterial, intrathecal, intracapsular, intraorbital, intracardiac, intradermal,

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

The phrases "systemic administration,” "administered systematically,"
"peripheral administration”" and "administered peripherally” as used herein mean the
administration of a compound, drug or other material other than directly into the central

25 nervous system, such that it enters the patient's system and, thus, is subject to
metabolism and other like processes, for example, subcutaneous administration.

These compounds may be administered to humans and other animals for therapy
by any suitable route of administration, including orally, nasally, as by, for example, a

spray, rectally, intravaginally, parenterally, intracisternally and topically, as by powders,

30 ointments or drops, including buccally and sublingually.



Preparation 10: dl -5, 6-di methyl-2-phenyl -7H 7-(

1- phenyl et hyl') pyrrol of d] pyrimdin-4(3H 15 one 1.0 g,

suspended i n pol yphosp ic acid (30.0 nL). The m,ure vvaséfiilmm 1OOC
for 4 hr. Theofiedsisuspensi on was poured onto ice water, stiPCEASYYPIdOUSIY
to di sperse suspension, and basified to pH 6 with solid KOH The resulting
solid was filtered and collected to give 03949 g (69% of

5, 6-di et hyl - 2- phenyl - 7H pyrrol o[ 2, 3d) pyri m di n-4(3H)-one. ~H NVR (200 MHz,
DMSO-d6) 8 2.17 (SRe zh')iles@o@t?xe 28uté of adihihistrétidibse(dted. Hd)comPpolrds(diTthe gldsdnt
11.49 (s, 1 H), 11.8 1 H,; M (ES): 3442é|\/&+1). The fol |l ow ng
conpounds vvereWQb!tl@i,r\‘éﬂch may be usdd iara suiehie hydrated ferm, ghd/pr te phamhasaut@

5- et hyl - 2- phe yr.rol of 2, 3d rimdi 226. 0. ( M++1
325 o eSS RRr R RG] IBNOT ol B P PhediRet il B5Ratols
(ES): 241.1 (Mﬂ's‘ﬁ% e Yorms b\QQo%%rﬁ%%&ﬁn&h@dM»\%QQ%hd%@MH&ﬂ% felsdd - 63 T

.5, 6-di net hyl furyl)y-7H pyrrol o[ 2, 3d] pyri mdin-4(3H)-one. ~H NVR (200
MHz, DMSO d6) 8 2. Astuabdosagh levelsd t}(esacuSd:-I)ngrﬁJ% ihdbe phhrmad.etﬁlpal&.oﬁl}idxl,uoﬁs
H, 6.65 (dd, J =1.8 Hz, 3.6 Hz, 1 H), 7.85 (dd. J = | .8, 3.6 Hz, ),
11 .45 (s, 10f_})hxs qﬁex‘g@n(rgay he erdwga§ Eg;btaxggg a@onfjh3 actg'e ingredient whlch

i L S Y A A A 0
8.35 (s, 1 H corhpds;tfﬁor(, and mobl of Admihidttiod, Wﬁhouﬁ&lﬁ@@xw 133Re E;at(fM'""l : 10

5, 6-di net hyl - 2-cycl opentyl - 7H pyrrol o] 2, 3d@})yl’l m di n-4(3H)-one. 'H NWR (200
|sz DVBO-d6) S 1. Bhe 1elg~1ect desage level willidepe u;sm)a vazxegyeof(fsctosﬁpclu@ngghe( m 1

11. 24

6- di net H§)| . %cjf!{ ;& t"lﬁ W‘é@ﬂ?@%‘wgf’g&ﬁ&f ??y‘?‘ IW{% ign ZY”%I%‘/@EMP& the ?—?"NN??“( 200
II\-/'D-iz = 1§0 D'(VSO gx@_m@e ghe'%é’eﬁ the rglﬁk of Zdﬂagns(n%t]og’ Ww tithe %‘ff a&rgﬁimstl%tmn 3th9 rat@o? A 1
( Eé) 246. 1 (ﬁﬂlﬁfﬂllo')l oﬁhépquﬂahgdm}i}nma-bt:ingenypll@yeaNhe duranon of the treatment
21 %o, "3ty St Comppunds and ey use8 IS bipaon i b pemicader( o, 1

, 11.69 (s,
5 6. i et hyl - ST é“"é?”ny*%ﬁa@s%ie%% A ea“‘ammf R,
(200 MHz, 1BNVBhiswoy oBth2 pﬂlﬁfer(t$em'gl-ﬂ)eate2! aid Ijle;, fa&bi)s well Bibwmin tBdnediBallazts( m
2H), 11.47 (ss 1H); M5 (ES}: 258.2 (M++1)
5, 6- di met hyl - 2- (3- f\lRi’d?’@}?ﬁé’r‘iy’le5er’?ﬂ'%’yhar"éﬂ&ﬂféméﬁ’]Sﬂﬂ” inthe AR cag aqqsmbﬁetemnmm

(F62?07M;&237 95 %"d&)ﬁ'ﬁ?’bgﬁég?g& 'vgl‘;%'ﬂﬁ’gt %h%@mﬁweﬂgal%ﬁg%%gén wgggzﬂsgﬁ{ﬁ(ﬁl)

example, the physician or veterinarian could start doses of the compounds of the
invention employed in the pharmaceutical composition at levels Jower than that required

20  in order to achieve the desired therapeutic effect and gradually increase the dosage until

,‘\"u'?

the desired effect is achieved.

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 an effective dose will generally depend upon the factors described above.

25 Generally, intravenous and subcutaneous doses of the compounds of this invention for a
patient, when used for the indicated analgesic effects, will range from about 0.0001 to
about 200 mg per kilogram of body weight per day, more preferably from about 0.01 to
about 150 mg per kg per day, and still more preferably from about 0.2 to about 140 mg
per kg per day.
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5, 6-di met hyl - 2- (2-f 1 uor ogieny! ) - 7H pyrrol o[ 2. 3d] pyri ~n- 4( 2§ -NGE 20824 NVR
(200 MHz, DVBO-db) S 2.18™s, 3H), 2.22 (s, 3H), 7.2™7.37 (m 2H), 7.53 (m
1 H, 7.68wowedash, 11.54 (s, 1 H, 11 .78 (s, 1 H: M5 (ESyTUSHE2IBS( M+l
). 5 5,6-dinethyl-2-isopropyl -7H pyrrol o[ 2, 3d] pyri m di n-4(3H)-one." H NVR
(200 MHz, DVMBO-d6) 8 | .17 (d, 3= 6.6 Hz,-6%y, 2.11 (s, 3H), 2.15 (s, 3H),
2.81 (m 1H), 11.20 (s, 1 H), 11.39 (s, 1 H; M (ES): 206.1 (M-+1 ).

5, 6-di net hyl - 7H pyrfrd@h@e{ﬁm%@}"ﬁyﬁ\bmﬁ gruof},é 3HireQiRve EbPFIHdZAL MEdmiiRR:H6)
8 10 2.13 (s, 3H), 2.17 (s, 3 1H; M5 (ES): 164.0 (M++1).
Preparati on 14stwa, ﬁmd:a,ﬂfcbwnﬁm‘ sn\ or more sub doses administered separately at appropriate
5,6-dirrethy|-2-ph | - 7H- | o[ 2,.3d rim.din-4 -one(1.0 g, 4.2 mol)
i n phosphor us! ’1"1%??%B{‘%S%W’rﬂ!’}‘oﬂggyr‘%\‘“l“ﬁggﬁ‘gfg‘3? hr and then 15
concentrated in va V@}[ﬁg %@ l.pduce
crystallization an ﬂﬁtégrs B%F‘ﬂ??% aso | uﬁg)ffl I tesretélgﬂgjra]gu(?:rg&)lgéﬁedﬁtdg&gi ve
0.90 g (83% abnditchbrfaableto ﬁldmmﬁdnwthe?emhpmyﬂdﬂshh p;amnad:amﬂ@l&xd]rrpysmtmhdi ne.
~H NVR (200 MHz, DWMsO-d6) 8 2.33 (s, 3H), 2.33 s, 3H), 7.46-7.49 (m 3H),
8.30-8.35 (m 2H) Tllezprzﬁrrn( mverln%alswr(@sgw paskaged (qurnwfm%cqmeosamqsém ng

d t | i 11
achloro- 5 mevsine 2 NsRenbTuded  BrrApuBl ASbaf v M2k - SRR bRt (wpas
). 4-chl or o- 65q¥RbANd redebedtyibiny kh @Mfahﬁhzﬂ[ a’h@gﬂa@k/efgeﬂ‘pﬂhﬂ@aceﬁ@a( Esmposaitths 0

(Me+1 ). 25 4-chl oro-2-phenyl -7H pyrrol o[ 2, 3d] pyri m di ne H NVR (200 MHz,
DVBO- d6) 8. 35intide 2kepntainesi®olding asherapcﬂl)qcal?y AB"ec(tme agtunt of adegsbones, 1 H); M5

ES 230 (ME+ 1 4- chl, - th 3- d
et ol of 21 Ga] (FFAIl ASISREOYERpHe BRb IRt Qe g ekiaurine 53 vpesing

99/ 62518 PCT/ g‘%gz{zlaé re swersate in the mamma
4-chl oro-5, 6-di net hyl - 2-( ury ‘) 7H pyrrol 0[2 3d] pyri m di ne. ~H NVR (200

MHz, DMSO d6) 8 2.Bie c(@.zap?olH)ues @ tBS irf{ventidian be ﬁl&p@(&d usxhg%tdndaxﬂ m&h&dsHar 1

,734dd,J— 8 Hz, 3.6 Hz, 1 H), 8 = 36Hzl ,
% (ES): (248 @germ;syntyesms Deazapurines canggpun?ﬁed by reverse phase l?PL "

Ve DBO. b OB aps. e el o e SR L LR :b%’“f? W
8.18 (s, 15H)anabRisQ@efmsntalldfalysMSIK &id/or RABR IspéditosdophO

4-chl oro-5, 6- di net hyl - 2-cycl opentyl - 7H pyrrol o[ 2, 3d] %I’I m di ne. ~H NMR (200
VHz Typically, Synthesis of the intermediates as well as the deazapurines of the

8
6-

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
~ 20 below in Scheme 1.

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 throughout this application,
including those referenced in the background section, are hereby incorporated by

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

The deazapurines of the invention can be prepared using standard methods for
organic synthesis. Deazapurines can be purified by reverse phase HPLC,

30 chromatography, recrystallization, etc. and their structures confirmed by mass spectral

analysis, elemental analysis, IR and/or NMR spectroscopy.



1.97 (s, 1 H; M5 (ES) @R850.1 (M1 ). 28 Nav 2002

4- chl or o- 5, 6-di net hyl - 2-thienyl)-7H pyrrol o[ 2, pyr dine. ~H N

MHz, 1 S DwdD/idsis 8 2. 29 (s, 3H, 2.3 1 (s, 3H), 14 (dd P@T&JSW‘J?‘W 4.0
Hz, 1 H, 7.33 (d, J =49 H, 1H, 7.82(d J | Hz, | H), 12.19 (s,
1 H; M5 (ES): 264.1 (Mr+ 1), T

4-chl oro-5, 6-di net hyl -2-{3-thi enyl)-7H pyrrol o[ 2, 3d] pyri m di ne. ~H NVR (200
MHz, DMSO-d6) 8 2. ”Bﬁpi(:dly, Smthesg & 2hq igyerBiefijatep, 46 vellda, thg deazgpine5opDthelz, 1
H),775(d J =5 J =3 ES): 264.0
(Me+1 ). 4- Chllnes?rglo@ %pfﬁf?fﬁ}eﬂ)}‘i’ ls_%ut(lgp %?%?%%%rhwci reﬂqvalgf ol;!)e or moré protecting
pyrrol o[ 2, 3d] S (s,
51y 750" (m B30 S A S SR R ileadahgt STyplld gy 02

4- chl or 0- 5, 6-shemehior 11 frépdratordfpleertipl)ing Idterpyddinédf2h Sthvpytiondrel bmdined H
NWVR (200 MHiz, DVsO-db) 8 2.31 (s, 3H), 2.33 (s, 3H), 7.29(m 1 H, 7.52 (m
1 H, 7. 965(nbzel<1WH)ScfE=rrf4(m 1 H, 11.57 (s, 1 H; Ms (ES): 276.1 (Mt+1 ).
~ 8 NOV 2002 WD 99/ 62518 PCT/ US99/ 12135 -66

4-chl oro-5, 6-di net hyl - 2- (2-f | uorophenyl ) - 7H pyrrol o[ 2, 3d] pyri m di ne. ~H NWR
(200 MHz, DMSO-db) 8 2.34 (s, 3H), 2.348¢hem3f), 7.33 (m 2H), 7.44 (m 1
H, 7299 (m 1 H, 12.23 (s, 1 H; M (ES): 276.1 {Mr+l ). 5

4- chl or 0- 5, 6-di net hyl - 2- isopropyl 7H-d)yrrol o[ 2, 3d] pyrim di ne. ~H NVR (200

DMSO-d6) 8 1.61- 1.96 (m 8H), 2.27 (s, 3H), 2. é , 3.2 (m 1H, I
3
7.
= 3.

MHz, DMBO-d6) 8 1.24 (d, J 66Hz , 2.28 (s, 3H), 2.238-(s, 3, 3.08
(g, J = 6.6 Hz,NTH), 11 5(s ES) 2240(M++1b 6

~-chl oro-5, 6-di net H pyrr ol o[ 3d] rimdine. "H NVRj(200 DVBSO- d6)
810 2.3l (s, 3H),/2.39 (s, 3H), 8—406—ps, 1H); M5 (ES): 182. 0l Mk

dl -4-chloro-5 et - phenyl - }Hd%eé HoClh N N R

1- phenyl et hyl [ 2, 3d] pyri m | ne reparation 12: 15 - To sol ution
of dl -1, 2-di am noprgpane (1.48 g, X6.halideol ) and sodi um car 2 73 g,

22.0 mmol ) in di Meane Ph100.0 nL) and water ( 100.0 nlL) was added
di-tert-dicarbonate (4.80 g, 22.0 nmol) at roomtenperature. The resulted
m xture was stirred for 14 hr. D oxane was renoved in vacuo. The
precipitate was filtered off and the filtrate was concentrated in vacuo to
dryness. The residue was triturated witly Et CAcgand 20 then filtered. The
filtrate was concentrated in vacuo to dryness £8 give a mixture of
dl -1am no-2-( 1, IMdOMgHMBCRE hoxy) car bny | apd g pr opane anBPAl - 2-anmi no- | - (
1, 1di net hyl et hoxy)cargonyl am no- pr opa e whif ch not separaBte by nornal
chromat ogr aphy net hod. The m xtur Nor the react 361 én Exanpl e 8.
25 Preuaration 13: To solution of -AlaiOH ( 1.0 g, 2 mmol ) and
oxalyl chloride (0.428 g, 0.29 nlL, 3.373 mol Yy phdi chl oronet hane (20.0 nlL)
was added a few drops of N, Ndi et hyl formanMge at OC. The ni xture was
stirred at roomtenperature for 1 hr followed by addition of
(f:ycl opr opyl met hyI amne (0.229 g, 0.28 nL, 3.212 mmol) and 30 triethyl am ne
(0.65 g, 0.90 nL, 6.424 mmol ). After 10 min, the mxture was treated with
2 8 NOV 2002 Cl

R

POC13

=
/k 1050 C %)*N NA

10 wherein R3, R5 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 effect ring closure to a pyrrolo[2,3d]pyrimidine-4(3 H)-one (Muller, C.E. et
al. J. Med. Chem. 40:4396 (1997)). Removal of the pyrrolo protecting group followed
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WO 99/ 62518 PCTNS99/ 121 67 1 M hydrochl oride ( 1 zg &Qinﬁﬁ eous
m xture was extracted wi th dichl oronethane (3 x 300 rrL) T

sol ution was concentrated in vacuo to dryngss. The residue was treated with
a solution of 20%pi peridine in N, N dinethylforamde (20.0 nL) for 0.5 hr.

After renoval of e solvent, i.n C he 5 I i 1M

hydr ochl ori di’ ??5 e%_\yttlaﬁafﬂop HyﬁY'?ga}cégger[{ EF 28%%@@'%@“8 ?)god’“ éd]

separ at ed angdubdtiguted v aHsubsaiesd eklobRFHE pyatblvf2 3d]petiinitiserd i Tusatmedl spthéle to
pH = 8. The precipitate was renoved by filtration and the aqueous sol ution

was subj ect eghlosopysimisieenwith aminss gteréadut-deazAPURNEs0% pyri di ne to gi ve 0. 262

3. 55" (n %ary S0 o0 SRmBRL Y ehophg R SARLAE AN il By 15 e 3 Fig? ©
3.05 (d, 3H) pyrh/ae(\E&) treatédBwilth Giviaeyll l‘)altdE’llrepﬁmdilhe and ﬂiﬂ:hloromethane The resultant

Ntert- but oxycar bonyl -traps-1, 4- cycl ohexy] di am ne.
traps- 1, 4- cybrdnéxphenyisthyii2hiengcyb boxyamidard; -Frarwaevrmlgévarrreeresi pith a 10:1

di chl or oet N el 0Pk dhandyBLHE M @ krdir finduboddl caubaRat £ql 720, 10. 65

in 40 or onet hane via cannul a. After 20 hou t he
r eactl on wasplpaiyléthyomeathbl bl 3ddpyrifiditic34 i) -ovet eRemdvad of theqrhenylethgl greppbat ed

dth I t.ed t.h C13 T ed
Thyers vere WFBENbOEMCYEIHInS i P W RAPHTRE SORCLRAT leH eIV AR | 20 g
f wh 1.44
SH) a 1 éﬁ@zsﬁfbr‘de& 53(43' mteh‘ix%e(t%QQMﬂ%ro%)TOkQZ:Bd&))'y%nﬁdﬁ@] Fglri')ster 1Ho: (S

(ES): 215.2 t(rM{-mt)tt of the 4- chloro 7H-pyrrolo[2, 3d]pynm1d1ne with various amines hsted in

4- (N-acetyl)= nt.- but oxycarbo cycl ohexyl di am ne. 25

N-t ert - but ox %l\%?g V-9 ‘15 %nt%’%}’%%@xaﬂ]daégm ne (530 ngy, 2.47 nmol) was
di ssol ved in dichl or onet hane (20 nL). Acetic anhydride (250 ng, 2.60 mmol)

was added dropw se. After 16 hours, the reactl on was diluted with water and
CHCl 3. The Iayers wer e separated and t hé §(§d:e us Iayer was extracted W th

CHC 3 {3X) —Fhe oferet—ot Oe yetr—$werT crtet—ovet :\VL'SA Hl t+efjed
and concent rat ed. Rectrystallizati §8 (E{ OH/ H20) i el ded 190 of whi §e
crystals (JU%. ~H NVR (200 WVHz, m) 8 VD 9966251E{ 2z NOY3 2082
PCT/ US99/ 123135 -68 S 10 15 20 25
x s
343.18 .lr 430.35
O oY
337.21 OH 359.44
i
%"ND NH
HO
x 0
N
Q /\/\g 364.19 L S 404.32
' N
0 " >No,




CPl-UyuLrro

30 0.9 - 1.30 (m 4H), (s, 9H), 1. 96-
3.70 (brs, I H, 4.40 (br 1 H, 4.40 (br
242.1 (M - 1 S), 201. | (IW 56) .

43 -
4- (4-traps-acetam docycl ohexyl ) am no- 5, 6- di net hyl -

- phenyl et hyl ) pyr roI o[ 2, 3d] pyrim d| ne.

2.10 (m 7

s, 1 H; (ES):

2- phenyl

3. 40

SN il

- TH (

4- (N-acetyl) E4_1;5,c4;-Lcyhe.x-),aLdJ_a,q:t..m-e_(_l_f.m_m:g,
0.74 mmol), e angd.di | Jt ed MEH TFA (6
m). After 1 pnt gated. e chude solid, DVSD
(2mL), NaHCO mmpl ) and l

4-chloro-5,6 enyl - 7H pyrrol of 2,3d]6§/rin‘i € (35 ny, 0.14
nmol ) were ¢ | ask and heated o 130 C. After 4.5 hours, the
reacti on was -t EHPet ie—ant—dituted—with—E-GAe—ang

The | ayers /L\.m/\ the%&ggous ayer HWas extracted vﬁ?ﬁfé’“

(3x). The ¢ nb Ned org |cNHa,/ers were driped ovell MySQ4, filitered and
concentrated. Chromat ograp silica preparatb,r,;y ; :1 CHCI 3: Et OH)
yielded 0.3 |ng of a tan solid|( 1 %yield){ (ES): M+-+1) .

4- (N- met hangsul fonyl ) - N-tert - put oxycar bony -tra , 4-cycl ohexyl di am ne.
traps-1, 4-cylcl ohexyl di am ne (p30 ng, 2.47 mml) Was d| ssol ved in

di chl or onet lfane /20 A —and u4ut"" R—piyr-eHre—(233—g—3—0—peh)

Met hanesul f dnyl ri de (300( ny ﬁggrrrrroﬁ was add dI‘Op'VI se 353\1‘4{1er 16
hours, the reatlon dlluted W|th wat er he~l ayers were
separ ated and gueols-ljgyler was extracte ith CHCI 3 (3x). The conbijed
organic Iayers were dried r MgSO04, filtlered and concentr at ed.
recrystalliZation (EtOH HzO) lyi el ded 206 ng of white crystals (29%. " H-[NVR
(200MHz, CDE1I3)—8 L 10-I 40 (™ % 19L.249 (S, 90, z.uu-z 20 4 .98
(s, 3H, 3.20-3 1 4.37 (brs, 1 H; M (ES) JL(METL ), 2781
(Mt-15), 237. 1[( M- HN.__——

4- (4-traps- et | f ani docycl ohexyl ) am rjo- 3,8; di rret]ﬂyl - 2- phenyl - 7H (1 ghen
yl et hyl ) pyrqol o Z, 3d] pyri m difne. H

4- (N-sul fonyl)-Ntert-butoxyqarbonyl -trapg-1, 4-cycl ohexyl di pm ne (206 nyg,
0.71 mol ), [was di ssol ved 1 n,jdi chigf pgret hgne (5nil) and dil ufed BsdRg TFA|(6
m). After 16 mg@o_{ 02 WD 99162518 PCT/ U899/ 12 69 hours, thg
reacti on wag$ cgicentr e o The crude reactji obiNy xty (2 m). NaHJO3
(100 ng, 1.1 mol ) and 1-chl gro-5, 6-di net hyl -bwphen9l-

pyrrol o[ 2,3 i m di conbined in flaqk and heatedl to 130 C Afjter
| 5 hours, | ool 71t} r oo t gpper and| di | 8740w t H

Et OAc (3x). ganic | ayers wer rlecNove MygSO4, filterdd
and concent aphy (silica pr epar at oryk%%tqe, 20: 1

CHCI 3/ Et OH) a tan solid|(5%yield) 0ES): 414.2 (M|+1
). Exanple [L: 10 A solutton of

4- chl or 0- 5, p—eirethH—2—pheryH—FHpyrroto 7_,\, F—Fr-cH r‘ciu. 104
nol ) and 4 tr-iams hy xycyclohe I ne ; 1) BWEﬂ;y
sul f oxi de ( heajed at 130C fo @ Efter 5c Ilng down to
room t enper atur ’Od'}é\ﬂ ( 10J0 nL) was adJIed d~@he resul tjled aqueous

sol ution wap extr ed with Et OAc (3 x 10{0 nL). The conbi ned Et CAc

sol uti on wap—drired—(MySt4y—amd—t g3t tergd, e fTitrate vvas—cgjzwrrated
in vacuo to drygﬁéss tJ:le res|{due was chromtfjrﬁe\dve Hsj lfi ca gel " to give
0.49 g (759 P

4-(4-transh dr yeduohexyl ) am no- 5, 6- di net hytN2- phenyl - 7H|pyrr ol o[ 2, 3d]jpyr
imdine. np 1 9C, ~H NWR (200 MHz, CDOL3) 8 1.25-1.59 (m 8H), 2.08 (s,
3H, 2.29 (s, 3H, 3.68-3.79{(m 1 H, 4.82-4.38 (m 1 H), [4.88 (d, J =18
Hz, 1 H), 7726-7.49 (m 3H),]|8.4852@98.44] (dd,_ J = 2.2, 8 Hz, 2¥§7530.6
(s, 1H); (BES) B3 RuEM+-+1) . The fol | o ng.‘iﬂH s werle obtained i f a
simlar mannhe hat of* Expnpl e 1:

4- (4-trans-jhydraxyeycl ohexyl ) am no- 6- net hyl - 2- phe

pyrrolo[2,3d] pyrim diQf. | H NVR (200 MHz[ coBOS) 8 | .37 (s, 1 H,
pyrrol e- NHt-—8452—-m—2H—A-—H+—F55m—3H—A—H+—63t+(s—+H
pyrrole-H), 4.90 (br d, 1 H NH), 4.18 (m 1 H CHO, 3. 69( 1 H CHN,
2.40-2.20 (m 2H), 2.19-1.98 (m 2H), 2.25 (s, 3H, CH3) 1.68-1.20 (m 4H);
M5 (ES): 323.2 (M++1).
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4- (4-traps-hydroxycycl oh | ) am no- 5- net hyl - 2- phenyl Tpyrr @l ®| rim
dine. I H NW (200 MHz, 13) b 11.37 (s, 1 H, pyrr’é NH) , QB)J@?%“%H
Ar-H), 7.4%d62814 Ar-H), 5.96 (s, 1 H pyrrole-H, 4.90 (RCTHSI¥1H35NH),
4,18 (m 1 H CHO, 3.69 (m 1 H CHN, 2.38-2.20 (m 2H), 2.1 8-1.98 (m
2H), 2.00 (s, 3H, 5 CH3) 1.68-1.20 (m 4H)44IVB (ES): 323.2 (M++1).
4- (4-traps- hydroxycycl ohexyl ) am no- 2- phenyl - 7H pyrrol o[ 2, 3d] pyri m di ne. np
245.5 246.5C, 'H NWR (200MHz, CD30D) b 8.33(m 2H, Ar-H), 7.42 (m 3H.
Ar-Hy, 7.02 (d; T H—J=3706 Hz] pyrghise-H),[ 6. 53 (d, I H, J—s 6
a :

! 952
pyrol | e-H), }gHO), 10362%}{ 30-2.12 (m
4-1.34 (m 4H}; ijl 309. 3; ArE (C, gH, oN4p)

2H), 2.12-1.
= . .
4- (4-traps- hydroxycycl ohexyl ) am no- 5, 6- d| jet hyl - 2- ( 3- pyr| dyI) 7Hpyrrol o[ R, 3

C, H N
CchCc12)y Q ’l L_\/L /m 29 (o 22N - 5
L u 0

d] pyri m di ne}—H-NVMR(200—M-z; Tk PR H)- 28— FH)-
2.33 (s, 3H)| 3.70 (8 1 H), 4 31 Pﬁ@lH} ng(d H, 7.40 (21 H)

8.6l (m 2H) : pH M5 (ES): 338.2 .

4-(4-traps-h cl.ohexyl ) am no- 5, 6-di rret hyl +2- (| yl){7H

pyrrol o[ 2, 3d [ "H NMR (200 MHz, [CDC13) 8 +.26-1.64(m 8H), 2.2p
(s, 3H, 20 Q 37g(Rm 1H, 4.23(m 1 H, 4.85{(d, 1 H),
6.52(m 1 H) 712(m 1 H .53 (m 1H),19.28 (s, 1H); MS|(ES): 327.2

(M++1). 4-(4}traps-hydroxycycl ohexgkpyam nof 5, 6- di met hyl - 2- (3-T urgly)s37H
pyrrol of 2, 3d] pyf 'N}TH NMR (200 MHz, CDChE% 5-1.68 (m 8 H, 2 11
§~s, 25 3H), P.20 (s 28,71 (m 1 H), 420 (m , 4.84 (d, 1 H), 7103
o L H, 7.p5(m 1 H, 813(m 1H, 10.38 (m 1 ‘M5 (EB): 327.2 (Ml
). 0 (|++v~|) 1SS ~(S3) SYH “(H 9§ 7'zl CCH “rdd7zol6 C(H I Cu
C(HZ U —8Z L H- R 28t ey bZ b (H L —up) L
z (H S) LI“Z\/‘(»HBj b9 i- 34183 (1~0~  ZHv~I 9102) o Y~11 3044
"aut pl uz~~Cd{ p” Z] ol leus
.ron~-2)-2Z-i ~ql apnp- g S-omu. rie( | ~Cxaugi a~CayCxpi p~Cg- sun. r ~+ b)
'SS ~(S~) SY~I ~[HL 'S) b0 A" ) 0ZA8 "CH “r.u) So'l

LI

"(HI “uz) 6fL "(HI1 "tu) 60'L "(HI "P) 6'%?}—1i . O'P‘(HI “LU) kL
"(H™S) 0°Z[(H. S 90'Z "(HB “uz) i L' I}-9Z S (1 ~Q- " ZHL~I 002)

2i Lvli 1~ H1 H-ptru=t-dl-p—Z-o Ob=g—

HL- (| ~uagdoi D- g §1639u2> (i ~Xauoi a~C oI p1~CrT-§‘1§b2. ~~-b)-b
(1 ++Ti~l) Z'BES ~ X S) bi'l | (HZHtu) “{Hz "ul) I'U
(HI “p) z6fb ° . (Hi ‘uz) L' %&u : (H™S) b6 .i
“(H8 “uz) 99 ' E%* " ZHY-1 002)| 2i %1 TF]

372.48 373.2
[32Y H\/@ /OH
o |4 CO
H ,IRN

307.2
S

A general approach to prepare 6-substituted pyrroles is depicted in the following

scheme (Scheme II).
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4- (4-traps- hydroxycycl ohexyl ) am no-5, 6-di net hyl - 2-i sopropyl - 7Hpyrr ol o( 2, 3d]

pyrimdine ~H NVMR (2 VHz, CDC13) 8Nm 31(d J=17.0 .301.6~ (m
8H), 2.27 (s, 3H), ;2428 (s, 3H), 3.0 (m”C —-7—0Hz.* 7> (m 1 H),
4.14(m 1 H, 4.78 ( . W5 (BS):N303.2. 5

-4-(2-traps- hydroxycyel obexyl ) am no- ~, 6-di net hyl - 2-1i sopropy] -7H
ép yrrol o[ 2, 3d] pyri m di ne H NVR (200 WMHz, CDC13) d 1.31-1.42 (br, 4H),
1. 75-1.82 (br, 4H), 2.02 (s, 3H), 2.29 (s, 3H), C?3(m 1H) 4.02 (m 1
H, 5.08 (d, 1 H, 7.41-7.48%4 m 4,3H), 8.30 (m 2H)], 10H08 (s, 1H); M5 (ES):
337.2 (M++1). N7 N

— — |

N\ - R,
/[\ N Ry” N7 N
H H

—_—

HCl

(_3_\ 5 wherein R through Rg are as defined above.

Transesterification and alkylation of ethyl cyanoacetate 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

10  treatment with phosphorous oxychloride afforded the chloride intermediate which could
be further treated with an amine to afford an amine 6-substituted pyrrole. Additionally,
alkylation of the pyrrole nitrogen can be achieved under art recognized conditions.

A general approach to prepare 5-substituted pyrroles is depicted in the following

scheme (Scheme III).



10 4-(3, 4-traps-di hydroxycycl ohexyl)am no-5, 6-di met hyl - 2- phenyl -

pyrrol o[ 2, 3d] pyri m di ne. (ES): 353.2 (M++1 ). oV 2002

4- (3, 4-ci s-di hydroxyl cycl"Ohexyl ) am no- 5, 6-di et hyl - 2-phenyl -

pyrr ol of 2,8@|9r18i di ne. M5 (ES): 353.2 (|v+++1 PCT/US99/12135

4- (2-acetyl am noet hyl ) am no-5, 6-di net hyl - @henyl 7H-pyrrol o[ 2, 3d] pyri m din
e. np 196-199C 'H NWR (200 MHz, CDCl3) 8 1.72 (s 3H), 1.97 (s, 3H), 2.31
(s, 3H, 3.59 (m 2H), 396(m 2H) (br , 7.44-7.47 (m 3H),
8.36-8.43 (dd, J = 1 Hz, 7 20 Hz, S_L 1H) I\/B(ES) 324.5
(Mt+1). dl-4-(2-traps- hydr oxycycl opentyl )am no 5 6- di et hyl - 2- phenyl -
pyrrol o[ 2,3d] pyrimdine. ~ 25 'H NVR (20QcMHzgy CDC13) Bcl.63 (m 2H), 1.79
(br, 4H), 1.98c(s.c8H), s, 3H, 4.11fm 1 H, 4.23{f(m 1 H), S. 28
(d, 1 H, 7.41-7749 (m 3H) €22 (m 2H), 10.51 (s, sl ;AMSRES): 323.2
(Mt+1). ~ For preparation of 2-traps-hydroxyc‘§lacl opentyl am ng, see PCT
9417090. o~ " (I ++Y~l) Z'b9 ~(S3) SY~I ~(HZ "~) 6Z'8-7Z' 8 Br(H )

Z9'L-8S'L "(HZ "~) b0'bN¢HZ ) 66'Z “(HZ '~) ZL'Z “(H s ;ﬁ

Z (HI ‘jq) S6' i-6L" 1Y "b) Ob'0 J(HzZ "6) | S 09 ZHYvI OOZ)
~IY~I1~ H ' autPisz~d[ P Z)d| op= )J\
HL- | ~uatj d- Z- |~Ccpauztpr51§| S-ut ur e(i I’Cd%l doxo--outurqtf& i oHcdoI ar Ca-
H)-b SZ ' ( |++y 1) i'0l ~(83) SY-I “(H I “s) Zb' 0 i (HZI Ii b'8-L'8
(H ~) 8b'L-8 (H w) S6'S-SL'S “(HzZ “~) 8 i'b “(Hz “I)H (H‘s)
6Z'Z “(H s) zoz g (1~Q- “ZHWI 0R2) ?IY~I1~I H aﬁjcptqgu Cd[P ~of ou~d

HL- huacl d- Z- | ~f ci aaut cp- 9" S- glicuz ((’I r Cdoi doxo- - out up’ ) ‘o0z 060G I b6 ,L~d
@as — aut u~l ~C-uadera~Ca~Cxozp~ h wbm b—=0 uo i 03 | (1 ++Y~D)
Z'6 ~(S~) SY~I " (H °"s) %9 \Z\g N7) Zb888‘ I%-IZ 'L 8L (HZ‘~)
86'b "(HZ "~) Sb (HZ "i9) \QZ (H s) 07z “( \}g) Qz'zZz "(H s) b
1"z "(HZ "~9) 66" 1-z26" | g (I~ ZHY~l 00Z) 21 Y~I1~I H,

~autptuy.t~td[p Z] ol o-u~Cd
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i 'ZbZZZ-b'-dd aas " autnel ~ua RCa~Cxo.tp CL(-sr~-~o0 uor~e.~daid ao3 ~
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3 N N
. H

wherein R through Rg are defined as above and R is a removable protecting
group.
5 Condensation of malononitrile and an excess of a ketone followed by
bromination of the product afforded a mixture of starting material, monobrominated and
(_ i dibrominated products which were treated with an alkylamine, arylamine or
alkylarylamine. The resultant amine product was acylated with an acid chloride and the
monacylated pyrrole was cyclized in the presence of acid to afford the corresponding
10 pyrimidine. The pyrrole protecting group was removed with polyphosphoric acid and
treated with phosphorous oxychloride to produce a chlorinated product. The chlorinated
pyrrole could subsequently be treated with an amine to produce an amino 5-substituted
pyrrole. Alkylation of the pyrrole nitrogen can be achieved under art recognized
conditions.
15 Schemes IV and V depict methods for preparing the deazapurines 1 and 2 of the

invention.



"(HZ "~) 99'8-zb'8 "(H_ ~) Lb'L-SL "(H "P) 6'S-S8S "(H ~) 80 S-
“(H “~) 09'b-S b ‘(H‘ 0'Z "(H's) zOZ  (HY . 8z z- 788 NO¥ Zﬂ‘ﬁQ—
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(I++Y~1) 22Z ~(S3) S SL1I "CH 's) I I'Q "(HZ "~) Lb'8-Zb'8 "(H "~)
9b'L-S'L "(HZ "~) 10S16'b "(H "~) LS b-8b'b "(H's) 6227Z (H s) SOZ
"(CH9 '1Q 06' 1-88.1 -8 (I~Q "ZHY-l 00Z) 2il-~l5

yaut pt ut u~Cd[ P° Z~ol oi .

-HL- | ~Cuaqd- Z- | ~~~auyp >out un( | ~C~uadol a~Car Cxoiunm )-b-1P -L_
Sl ZI / 66SN. LJd 81 SZ9166 OM Z A QN9 Z W 99162518~<74'NH 8 V 2002
PCT/ US99/ 12135 4- ( 2- ami no- 2-
pyrrol o[ 2, 3d] pyri m di ne ~H
3H), 4.26 (s, 2H), 7.36 (
4- (2- N- et hyl ami no- 3 Q anli”Ho-~ 6- di net hyl -
pyrrol o[ 2, 3d] pyrim d IH NVR (200 MHz, CDC13) 8 . , 3H), 2.17 (s,
3H), 2.82 (d, 3H), 4.39 (d, 2H), 5.76(t, | H, 6.7 (br, 1 H, 7.41-7.48
(m 3H), 8.40 (m 2H) 10.66 (5, 1 H); I\/IS(ES) 3101(Mr+1)”' 10
4-(3-tert-butyl oxy o r o m no- 5, 6-dj net hyl henyl -

pynol o[ 2, 3d] pyri m %%”f d%f—?ffbétﬁbﬂ é% (s, 9H) 1.96 (s,
3H), 2.29 (s, 3H), 2 7I (t, 2H, 4.01 (q, 2H), 578(t 1 H, 7.4 -7.48
(m 3H), 8.22-8.29 (m 2H); M5 (ES): 367.2 (M++1 ). 15

(4 (2- hydroxycsmhvlﬂ'):d?nepmrz&o@rdGmtehwil-pgrmithmﬁ-rhwrroI o[ 2, 3d] pyri m di ne.

gHSSIN(Rt(ZOO 7. 38?'%]‘%& r?%ﬁ%ogﬁﬁ&aré “Pe‘ihbfﬁ’yfﬂjo YTG“%‘?S(@)F@HT ?m(vxb%sﬁ%

283.1 (Mr+1) cyclization of a cyanoacetate with benzamidine to a pyrimidine. It was believed methyl

. CDB0D) S 2.31 (8
S(m 2H); M5 ( S)

cyanoacetate would cyclize more efficiently with benzamidine to a pyrimidine 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.,
10 chloroacetone, gave the desired methyl ester (3) in 79% yield (Scheme IV). The

ketoester (3) was 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 equivalents of DBU to afford the 5 in 54% isolated yield. This
method improves the yield from 20% using the published conditions, which utilizes

{~ / 15 NaOMe during the cyclization with guanidine. Cyclization to the pyrrole-pyrimidine (6)
was 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 zrans-4-aminocyclohexanol in dimethyl sulfoxide at 135°C gave (1) in
57% from (7). One skilled in the art will appreciate that choice of reagents allows for

20 great flexibility in choosing the desired substituent Rs.



4- ( 3- hydr oxypropyl ) am no- 5, 6-di net hyl - 2- phenyl - 7H pyrr ol o[ Zfzg] pgr I:dﬁhfl ne.

'H 20 NVR (200 Mz, CDC1g@8 1.84 (m 2H), 1.99 (s, 3.62
(t, 2H), 3.96 (m 2H), 3. (t, 1 H, 7.39-7.48 (m , 8.36 (n1 2H) ,
10.27 (s, WwodbyedB (ES): 297.2 (Mr+l ). PCT/US99/12135

4- (4- hydr oxybutyl ) am no-5, 6-di net hyl - 2- phen | - 7H-pyrrol o[ 2, 3d] pyri m di ne.

~H NMR 25 (200 MHz, CDC13) 8 1.71-1.82 (m*&H), 1.99 (s, 3 H), 2.31 (s, 3
Hy, 3:68-3.80 (m 4FD 5.20 (t, 1 H), 7.41-7.49 (m 3H), 8.41 (m 2H), 10.3
7 (s, 1 H,; M5 (ES): 311.2 (M+l ). Scheme IV

4- (4-traps-acetyl am nocycl ohexyl }am no-5, 6- di net hyl - 2- phenyl - 7H

pyrrol o[ 2, 3d] pyri m¥di ne. 30 2 a r~ov 2002 99162518 PCT/ US99/ 12135 _7j _
4- (4-traps-nmethyls I fonyl am nooycl ohexyl ) am nog 5, 6- di met hyl - 2- phenyl -

pyrrol o[ 2, 3d] pyri Pdi ne. ¢ -
4- (2-acetyl ani n8e?r%y| ) ami no-576-di met hyl - 2-ph -7TH7-( 15
phenyl et hyl )pyrro [ 2, 3d] pyri m di ne.

4-(4-traps- hydoxyEycIohexyI)anlno 5, 6- dlnethy? 2- phenyl - 7H 1

phenyl et hyl ) pyrrol o[ 2, 3d] pyri m di ne. 10 3

4- (3-pyridyl net hyl ) ani no- 5, 6- d’ﬁethyl 2-phenyl - 7H-7- (1

phenyl et hyl) pyrrol[ 2, 3d] pyriw lﬂ OH

4- (2- met hyl propyl \am no-5 i met hyl - 2- phenyd - 7- (1
phenylethyl)pyrrol%[z 3d] p i Bf'ne. 1~ 'anq e 7-%To astrrred suspension
of triphenyl ph ine (0. 047 g, 0.179-n oic acid (0.022 g,
0.179 mml) in THZ ( 0 nmL) cool ed t C was added 4-(4-trans
{hydroxycyclohexyTﬁaan;PS 6- di met hyl - 2phenyl - 7H pyrrol o( 2, 3d] pyri m di ne
M0.05 g, 20 0.149 mmo at 0C. Diethyl azodicarboxylate (0.028 m, 0.179
mol ) was then added dropw se over 10 minutes. The riacti-on was then
allowed to warmto roomtenperature. After reaction wa hpl ete by TLC t he
reaction m xture waspjuenched w th aqueous$! sodi um bi car & (3.0 nL). The

aqueous phase was S¢ arated and extracted/ ether (2 X S.p nm). The
organi c extracts rel i ned,_dri ed, nt rated i nN uo to
dryness. To t r yvas added Z-0~@L) and hegxa ‘S QI )
 HC f HC i
¢ 6 7 1

Specific Preparation of 5-methylpyrrolopyrimidines

5 Knoevengel condensation of malononitrile and an excess ketone, e.g., acetone in
refluxing benzene gave 8 in 50% yield after distillation. Bromination of 8 with N-

(\ ; bromosuccinimde in the presence of benzoy! peroxide in chloroform yielded a mixture
of starting material, mono- (9), and di-brominated products (5/90/5) after distillation
(70%). The mixture was reacted with an a-methylalkylamine or a-methylarylamine,

10 e.g, a-methylbenzylamine, to deliver the 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 flash chromatography. Acid hydrolysis of the disubstituted
pyrrole (12) generated a combined yield of 29% for the acylpyrrole (11). Cyclization in

15  the presence of concentrated sulphuric acid and DMF yielded (13) (23%), which was
deprotected with polyphosphoric acid to (14). Reaction of (14) with phosphorous

oxychloride at reflux gave the corresponding 4-chloro derivative (15). Coupling with



wher eupon the bulk of the triphenyl phosphine oxide_was filtered ofa
Concentration of the fi@rate gave a viscous oil h was B |N0%aﬂmb

col utm chr omat ogr aphy exane: et hyl acetate=4:1) give 5.0 (7.69 of
4- (4- ci shemp9¥agiscycl ohexyl ) am no- 5, 6- di net hyl - 2- phenyl - 7Hfﬁ§g%6W6?¥53d]py
rimdine. M5 30 (ES): 441.3 (Mt+1 ). The reaction al so produced 50.0

(84% of 4-(3 2 8 NOV 2002 WD 99/62518 PCIT US99/ 12135

- 76cycl ohexenyl ) ammo- 5, 6- di net hyl - 2- phenyl - 7H pyrrol o[ 2, 3d] pyri m di ne. M
(ES): 319.2 ( W»M)amiﬁwawmhex@ol B dimethys ol iidmatdB5°C gave (2) [Rg = CH3] in 30%
4-(4-cis-benz OXYCY, xyl ).am di neth | 7H .

pyrrol of 2, 3d] 48 (ﬁ %@’ é‘ ?}é CS’e(f%i]ﬁzdr’rﬁﬁﬁ ‘%/W‘lg?fﬁ%[ %/Ie(‘}iz.“(fhﬁ‘ff ofrcaeeititied
10 drops of 2 m xture was
extracted w t%ﬁ et ﬂ{/olﬂ%%le/lﬁ %’?gﬂ‘?’e’“ &BB%E%%J&SHH' ebrs @@82%@@ | ayer was dried,
filtered and concentrated in vacuo to dryness. The residue was subjected to
col um chronatography (hexane:ethyl ,; 10 acetate=4:1 ) to give 3.6 ng (94

% of 4-(45cis-hydroxycycl ohexyl)ani no- Scbeme Yet hyl 2- phenyl - 7H
pyrrol o[ 2, 3d] pyri m dine. M5 (ES): 337.2 (Mt+l1l). The follomnng conpounds

were obtained in a simlar nner as hmat ok Ex Ieca CN

4- (3-N, N-di met yd.- 3€wxopr o an-no=»5, met.hyl - henyl,- siiﬂiz

pyrrol o[ 2, 3d] pyri m dine. 'H NVR (200 CIKHS% Er(s B 31 (s,
3H), 2.73 (t, 2H), 2.97 (s, 6H), 4.08 (n1 2H), 6.09 (t, | 1. AL-T. 48 (m

3H), 8.43 (m 2H), 10.46 (s, 1H); M (ES) 338.2 (M++1).
4- (2-fornyl anm noet hyl ) aniMQ- 5/6- di met hyl -®2- phenyl - 7H-pyrrol o

2, 3d] pyrimdine. ' H20 N 200 MHz 13) 8 2.26 (s, 3H), 2.37 (s, 3H),

259-3.78 (m 2H), 3.88 nd Oy (MH 2H) 4805, 60 (m 1 FD 7.38-7.57 (m
BFD 8.09 (s, 1 H), 8. 30 8.4b (m 2 .82 (s, lkb M5 (ES): 310.1 (Mt+1).
4- (3-acetyl am nopropyl ) am inethyl 2- phenyl -

pyrrol o[ 2, 3d] pyri m di ne. VS, 25 ). 338.2 (M++1). Exanple 4:
4-(3-tert-butyl oxy- 3- oxopropyl)anlno 5, 6-di net hyl - 2- phenyl -
pyrrol of 2, 3d]pyr|n1d|ne (70.0 ng, 0.191 mml)) was dissolved in

trifluoroacetic 30 adN hane ( 1: 1}«5 0 ) The resulting
sol ution was stirref at) rso tenper ure forol and then refluxed for 2
hr. After cooli¢ ' ragbm 2 a Oo" 9 518 PCT/ US99/12135
_77_ tenperat 1 ture was conc At ed) rnYvacuo to ) dryness. The
resi due was subje N arative thi Iayé? onat ogr aphy
(EtCAc hexane: Ad : 0. 0 give 40.0 ng (68%

4- ( 3- hydr oxy- 3- ox-propyl) 0- 5, 6-di net hyl - 24phen



pyrrol o[ 2, 3d] pyri m di ne. ~H NVR (200 MHz, CD30D) 8 2.32 (s, 3H), 2.38 (s

3H), 2.8l 5 (t, 2H), 4.0}, 2H, 7.55 (m 3H),

311.1 (M++1). The foll ow conpound was obtai ned i nq sim E)aﬁr mger as
that of Exanpbes2418 PCT/US99/12135

4- ( 3- am nopr opyl ) am no- 5, 6-di net hyl - 2- phenyl - 7H-pyrrol o[ 2, 3d] pyri m di ne. 10
M5 (ES): 296.1 (Mr+1), 279.1 (Mt NH3). Examfl-e 5:

4- ( 3- hydr oxy- 3- oxopr opyl ) am no- 5, 6-di net hyl - 2- phenyl -

pyrrol o 2, 3d] apernatilierSy n¢iniicORGGte (0 R@Subﬁﬂh)ed/h&rdles,smgys-dndmyla m xture of
N, N di net hyl formam de (0.50 nl), dioxane (0.50 ni) and water(0.25 nL). To
this sol utlonHMX_ﬁﬂ&E!ﬁrTethyl amne (0.02 nL, 40%w in water, 0.242

nmol ), triethylam ?@T{aBEmggv% ans Nsﬁ%ﬂ,&'yfd Pgrr%lgg’reet%yg uroni um

tetrafl uoroborate reriong at room tenperature
for 10 mn, tAehRlyeloldpyrindainesNaesIvERiratteanaliddion hAS bk ﬁltMﬁ%f@tH j ected to
preparatlve thin l'ayer chromat ography (EtOAc) to give 3 ng (67% of
4-(3- N et ﬁlyle)@nmmﬁ)\@)ﬂlﬁhfﬁmom@ \69dThet:mdenwlph@rﬂy]6)7’Htlﬂlé)enzam1dme

pyrrol of 2, 3d]p 3) 8 1.9 o 3H),..2.30 (s,
%5765t Bgehdpidigvice 2 ey alegtices TOBU afforys the pygimicipd 170y Cralizgiion e he
3H), 8.41 (m I " : I '
conmpounds Wer@%lo%t 5%ﬁgg(ﬁpél?l4)s\’?ﬁ rr]1t1edl\'/1[ré h{ﬁaghﬁ?lglra%éro'gf%&%{k :()-)% hExa-aEQnt;?)l, {er&g:l’g%%l'
4-(2-cycl opr opamasabbolmylwam mﬁepﬁmbhﬁmm{cﬁxd@wwfm@be theoer@ytionditlg 4-
pyrrol o[ 2, 3d] ;l/rlmdlne (ES): . 3S0.2 (Mt+1).

4-( 2- |sobutyr§h QAASHERKE () ki eunding. witherahs f-amipprysiahexanol in dimethy! sulfoxide

W rol of 2&’§ZT] %éég‘rqgh\g§2 ﬁls( 5§ledu§é tedtcdMd Bhmbaof sygthgné\lrcg‘e{cnons 212 € target

9/ 625l 8
4-(3- propi onyéoarmdaﬁ@r(vanydrh@rtbrmstépﬁ beé@%’ﬁ/lhe%nélb%&’ﬂamﬁ'balg 1m(proved Again,

pyrrol o[ 2, 3d] pyri mdine. ~H NVR (200 WHz, 1.00-1

|.71-2.03 (momra)ullezl igghe(ast WB\H)ipprzcnarﬁ that chgigp of 3=:agent3a14@w§ fqrgde)ﬂeﬂbﬂ’lwm 96
(m 2H), 5.53-5. 7633(m1H) 7.33-7.57 (m 3H), 8.3 |
-8.39 (m 2H)°h°§518% *(e des‘Ié%“bs NRIEPERp. 352, 2

€



5 (Mt+1 ). 4-(2-nethyl sul fonyl am noet hyl ) am no- 5, 6-di net hyl - 2- phenyl - 7H
pyrrol o[ 2,3d] pyrimdin ~H NMR (200 MHz, CDC13) .18 (s, 3334)]5[0?.2&32(5,
3H), 2.92 (s, 3H), 3.3%®3.S3 (m 2H), 3.71-3.88 ( 2H), 5.31-i.39 (m 1
H), 6.17-6wWeBoyas181 H), 10 7.36-7.43 (m 3H), 8.20-8.25 (m PORPSIYIAIS (g
H; M5 (ES): 360.2 (M++1 ). Exanple 6: A m xture of

4-chl or 0- 5, 6-di net hyl - 2- phenyl - 7H pyrrol o[2,3d] pyrim dine (0.70 g, 2.72
mmol )~ and 1, 2-di am noet hane ( 10.0 nlL, 150 mmol) was refl uxed under inert
15 at mosphere for 6 hr. The excess ani fhgme Yenoved in vacuo, the residue
was washed sequentially with ether and hexane to give 0.75 g (98% of

4- (2-am noet hyl ) am no-5, 6 di net hyl - 2- phenyl - 7H pyrrol o[ 2, 3d] pyri m di ne. M5
(ES); 282.2 (M++1 ), 265.1 (M+r NH3). 20 Exanple 7: To a solution of
4-(2-aninoethy|)anino<§,6-dinethyl-Z;phenyI-?H pyrrol o[ 2)\3d] pyri m di ne
(70.0 ng, 0.249 mmol)\and triethylam@e (50.4 ng, 0.498 1) in

[EEN

di chl oronet hane (2.0 ) was adqﬁd pr opi onyl chl ori de,(2%. 6 0.024 m.,
0.274 mmol) at 0C.O er 1 hr, the~pix e Was Ebncenpra ed in Vacuo and
the residue 25 was subjected to preparatfive thin layer chfomatedraphy

(Et OAc) to give 22. (26% of NC
4- ( 2- propi onyl am no yl)anino-5,6-dinethyl-2-pheny|-7FprrroI9f2,3d]pyrim
dine. M5 (ES): 338.2 (Mt+1 ). 2 8 NO v 2002 WO 991 62518 RLT/ US991 12135
-79The foll ow ng conpounds were obtained in a simlar nmanner as that of
Exampl e 7: 4-(2-N'-ne%ﬂxlureaethyl)anino-5,6-dinethyl-2-pheny|-7H
pyrrolo[2,3d]pyrimdineg. 'H NW (200 WHz, CDC1l3) 8 2.13 (s, 3H), 2.32 (s,
G% , 3.53 5 (d, 3H, 3 4.29 (m 1 H, 568 (t, 1

, 5.84 (m |1 42N 3H), 8.36 (d 9.52 (s, I H; M (ES):
339.3 (M++1 ). - et hyl ur eaet hyl ), i@ret hyl - 2- phenyl - 7H
pyrrol o[ 2, 3d] pyr in.d 5 (ES): 353. +1 ).| 10 Exanpl e To a

g odi i mi de hydr ochl ori de
din ?2. ng, 0.020 mmol) and
215 nnn“% i n dichloronethane (2.0 niL)

sol ution of 1-(3-dinethylam nop
(41.1 nmg, 0.21 5 mmol), dinethy
pyruvic acid ( 18.9 ng, 0.015
was added 4-(2

OH Cl
N~ N“
/Jjj\gf}l —_— | \ H —_— 2
N \ N \
H H
€ H 15
NR,R, H
'N /
//’L\ I b
NS
N
R N \
A general approach to prepare des-methyl pyrrole H is

5 depicted in the following scheme (Scheme VII)



15 am noet hyl ) am no-5, 6- di net hyl - 2- phenyl - 7H pyrrol o 2, 3d] pyri m di ne (55.0
my, 0.196 mmol). The mixjgke was stirred at roomte ratureZG)rN@VtﬁﬂﬂZ
Usual wor kup and col um omat ogr aphy ( Et QAc) then!ve 1 0.0 mg (15% of
4- (2' - pyr uwyd egig28oet hyl ) am no PCT/US99/12135

, 6-di net hyl - 2- phenyl - 7H- pyrrol o[ 2, 3d] pyr| m d| ne.. M5 (ES): 352.2 (Mt+1).
20 Exanple 9: J To a solution of
4- (2-am noet hyl ) am no- 5, 6- di net hyl - 2- phenyl -7H pyrrol o[ 2, 3d] pyri m di ne
(60.0 ng, 0.213 nmol) in dichloromet han8ckem®ViL) was added
N-trinmethylsilyl isocyanate (43.3 ng, 0.051 nL, 0.320 mmol). The m xture
was stirred at roomtenperature for 3 hr followed by addition of aqueous
sodi um 25 bi carbonate. After f| |tration through smal | armount of silica gel,
the filtrate was\concentrated‘i vacuo to dryness\o give 9.8 my (14% of
4- (2- ur eaet hyl ) anpno-5, 6 di net hy| - 2- phenyl - 7H pyrrol o[ 2, 3d] pyri m di ne. M5
(ES): 325.2 ( ). The fcﬂmq;igocon%eu-nds obtained in a simlar
manner as that of - ample 9: 307 2 s Nov 2002 @251 8

PCT/ US99/ 12135 - >~ 10 1S '; 20 &5
dl - 4- (2- acet yl 8 nopr opyl ) ani no- 5, 6- di net hyl - 2- phenyl ™ yrroI o(2,3d]pyrim
idine. "HNWR (200 MHz, CDC13) S 1.28-1.32 (d, J=8 Hz, 3 .66 (s, 3H),

1.96 (s, 3H), 2.30 (s, 3H) 3.76-3.83 (m 2H), 4.10-4.30 (m 1 H) 5. 60-5. 66
(t, J=6 Hz, 1 H,wgK 407.51(m 3H), 8.36-8.43 (m 2H), 10.83 (s, 1H); M
(ES): 338.2 (M++1)). 5

(R -4-(2-acetyla propyl ) am no- EE} 6- dinet hyl - 2- phenyl 7F|-Cﬂ)yrrqho[2 3d] pyri
m di ne. 'H NVR"$20 ll‘%d—lz CDClS?q (d, 3H), 1.66 (s, 3
.3l (s, 3H), 3.783.83 (m 2H) , (m 1 ﬂ}i 5. GTﬂ
(m 3H), 8.39 (m 2, 10.8 /@&N ‘N ES): 3382 (

- et hyl - 2- acet yl am noet hyl ) no-5, 6- dl Fyl - 2- phenyy~ 7
pyrrol o[ 2, 3d] pyri m di ne." H NMR (200 MHz | CDC13) 8 1.4l (d 3H)HI 68 (s,
3H), 2.21 (s, 3H), 2.34 (s, 3H), 3.46-3.52 (br, m 2H), 4.73 (m 1 H), 5.22
(d, 1 H, 7.41-7.46 (m 3H), 8.36-8.40 (m 2H), 8.93 (s, 1H); MS (ES):
338.2 (M++1). S 4- 2-ace Iamn Ry 1ganmino-5,6-dineth 1-2- hen 1-7H rrol o

2,3d rinidine. %Nﬁ " PP “PY [ ]PY 'H NMR (200 MHz, CDC13) b
1.31 (d, 3H), 1.6 3H)2 6 (

2.35 (s, 3H), 3.783.83 (m 2H),

A0 7°4.22 (me 1 H), oty o 73875 (m 3H), 8.39 (m 2H), 8.67(s,
1H); M5 (ES): 338. 2 (Mr+1) T }—I
5 wherein R through R3 are defined as above.

Alkylation of an alkyl cyanoacetate with a diethyl acetal in the presence of a base
afforded a cyano diethyl acetal which was treated with an amidine salt to produce a
methyl pyrrolopyrimidine precursor. The precursor was chlorinated and treated with an
amine to form the des-methyl pyrrolopyrimidine target as shown above.

10 For example, Scheme VIII depicts the synthesis of compound (18).



(S)-4-( 1-methyl-2-acetyl am noet hyl ) am no- 5, 6-di net hyl - 2- phenyl -

pyrrol o[ 2,3d] pyrimdin "H NWVR (200 MHz, CDC13) 41(d 23?) U.VMZ(S
3H), 2.05 (s, 3H, 23(s,3|—l),346352(m2|—|) 473( N)522d
1 H, 7.4lwéH.99624m 3H), 8.36-8.40 (m 2H), 10.13 (s, 1H); R)BT/FE9.§ﬂ213§38 2
(Mt+l). Exanple 10: Reaction of

4-chl oro-5, 6-di net hyl - 2- phenyl - 7H pyrr ol 0'[5233d] pyrimdine wth the m xture
of dI=1-am no-2-( 1, 1-di methyl ethoxy)carbonyl am no-propane and dl -

am no-1-( 1, 1-di met hyl et hoxy) car bonyl am no- propane was run in a Ssi m | ar
manner as 30 that of Exampl a 1. The reaction gave a m xture of dl-4-(
1-nmethyl-2-( 1, | 2 8 NO V 2002 s VeshemeYBilg pcT/ US99/ 12t 35 - 81

di et hyl et hoxy) car bonyl am no) et hyI am no- 5, 6-di net hyl - 2- phenyl - 7Hpyrrol o[ 2, 3
“d] pyrimdine and dl -4-(2-nethyl -2-(

1, 1di met hyl et hoxy) car bonyl am ng) et hyl am no- 5, 6- di
2, 3d] pyri m di ne whi\ch were separ%‘tbed by col um chro
(EtOAc hexanes=1:3)O The first fraction was dl -

1. 1di net hyl et ho ar bony!| ami ﬁbet/ay animo-"5, 6- cﬁ)
2, 3d] pyri m di ne: NVR (200 MHz, ClEClS) b1.29 - H, 1.95 (s,
3H), 2.31 (s, 3H), 3 34-3.43 (m 2H) 4.62-4.70 (nMNC1 H),1S. 36-5.40 (d, J=8
Hz, 1 H, S 53 (br;y 1H), 7.37-?.49(m 3H), 8.37-8.44(m » 10.75 (s, 1H).
M5 396.3 (M++1); The 10 second fraction was dl -4-(2-(

1, 1- di met hyl et hoxy) car bonyl ani nopr opyl ) am no- 5, 6di net K1 - 2- phenyl - 7H pyr r ol
0[2 3d] pyrimdine: NH NVR (200 MHz, CDC13) 8 1.261.40 (m 12 H), 2.00 (s,
3H), 2.31 (s, 3H)360390(m21,43. -4.10 (m 1H), 5%!,544(d J=6.0
Yz, 1 H, -~ 65 , 8.37-8.44{m 2H)] 10.B9 (s, 1
H; M5 (ES): 8 ained in a

t hyl - 2- phenyl 7Hpyrrol of

- 2- ﬂ yl - 7Hpyrr ol of
&5

simlar manner ‘ hat, of Exarrpl N H
(S, S)-4-(2-acetyl am nocycl )ayi noN5, 6
pyrrol o[ 2, 3d] pyri mi di ne. (200 My,

3 H, 1.83 (m 2 H, 2.18 3H)230(m2 3
H, 4.25 (br, 1 H), 20529(d1 , 7.43-7.48 (m 3H), 8. .40 (m
H, 9.05 (s, | H.
(2- rret hyl - 2- acet yl am nopr opyp) ani.no- 5, 6- di net hyl - 2- phenyl -
rrol o[ 2, 3d] pyri e. '"H NWR MHz, CDC13) 8 1.5 (s, 6H), 1.56 (s,
H, 2.07 (s)H@ﬁ@ﬁWﬁz 3H), @ (d, 2H), 5.78 (t, 1 H), 7.41-7.48 (m
3H) 7.93 (s, 1 HNV8.39 (m 25 2 W7 (s 1H); M5 (ES): 352.3 (M+l).
Exanmpl e 11: dl -4-( 2+t hyl - 2-(
1, 1- di et hyl et hoxy) car bonyl am noet hyIN g, 6- di met hyl 2- phenyl - 7H- pyrrol o
[2,3d] pyrimdine (60.6 ng, 0.153 nmol t Yeatled with 30 trifluoroacetic
acid (0.5 nL) in dichloronethap€e” (0 M r 14 hr. The organi c sol vent
~~~~~ 1~~~WD 99/ 62518-82-was re Q\ g in vacusdto dryness. The resi due was
{di,ssol ved in N, N-dinethyl formamm&€(2.0 nL) and triethylamne (2.0 m.). To
the solution at 0C was added acetic anhydride( 17.2 ng, 0.016, 0.169 mmol).
The resulted m xture was stirred at roonftenperature for48 hr and then
concentraked in vacuo to dryness. The residue was subjected toSpreparative
thin |l ayer chromatography (EtQAc) to give 27.0 nmg (52% of d/-4-(
1- met hyl - 2 acet yl é}drmne’cia}lypmﬁabdr-@ﬁﬁyhtymphgdtat@wph&lkylateﬁl—v&iﬁyr rol o(2. 3d] pyr

i m di ne. (200 .3-1.42 | . , 3
2701 ( S 3 3H) ! @W%@M@ﬂ%c& epzﬁengaofe@t%sw owffwd%g 5 b

g ES) ‘]:g 3?,2 A %M? (_L19; cq%légzn Q(Y'}he%mlémg (26 WA dThiedtd in th: sflezbs( $nitidllyne M5

12: (R R - 4- {ﬁyﬁxmdiﬁ@ycdtﬂhms)tbn)rmﬂ war&cﬁeﬁlbﬁ(alt%wmﬂaenbzemdine}iyldﬂxhro@ﬂdemmd] p
yrim di ne prepared in a sim]|ar nmanner as that of Exanple 1 from

“4- chl or 018, 62 gnwwalepts.of DBldnyhe resuRgntmyrisdingriceioh was drprteqied wiheut 0. 583

treated w t hPHTaEyRar et B8 EF BRI aiudureheet BT o 325
0, 3,18 Mol byiftidind\a) WhiBl WoQ igBRiFE By flidiofl, Mehorih dfggx? b RiPRSshotoss for 2

hr. After renbval of soOlvent invacuo, ethyl acetate nd wat er
(10.0 L) weoxychistadt 4t oefluxeaffordedithe coffbspmndmgr%chAm ®spanat(éﬁ) doahpling of
aqueous |ayer was extracted with ethyl acetate (2 x 10.0) 20 mL). The

conbi ned ethyl acetate solution was dried (MyS04) and filtered. The
filtratewas concentrated in vacuo to dryness and the residue was subjected
to col umchr omat ography (Et OAc: Hexane=1:1 ) to give 57.0 ng (26% of

(R, R -4-(2-acetyl am nocycl ohexyl ) am no-5, 6-di net hyl - 2- phenyl -7Hpyrrolo[ 2,3
d] pyrim dine. ~HNWVR (200 MHz, CDC13) 8 1.43 (m 4 H), 1.60 (s, 3 H, 1.84
(m 2 H, 222(s 3H) 25230(m 2H), 2.33 (s, 3H), 372(br 1H),

NN — AN . SN N NN NN N NS

1
2
4-
py
3
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Exanpl e 13: To a sol ution of

4- ( 2- hydr oxyet hyl ) am no- - di net hyl - 2- phenyl - 7H 30 ,rrol o%@mzpw di ne
(40.0 rng, 0.141 mol) iM™pyridine (1.0 nL) was adde® aceti

(0.108 g, Wwa®emmsl } at OC. The mixture was stirred at roomPCEHSEY R e f or
2 8 NOY 200Z WD 99/ 62518 PCT/US99/ 12135 83 4 hr and the sol vent was
renmoved in vacuo. The residue was subjectetfto preparative thin |ayer
chromat ography (Et OAc: hexane=1:1 ) to give 32.3 ng (71 % of

4- (2acet yl oxygt bloyeadmarie Gidi @b yimidodieshekandth P MO Zsﬁdd:%wé m di ne.
~H NMR (200 MHz, CDC13} 8 1.90 (s, 3H), 2.08 (s, 3H), 2.31 (s, , 4.05
(m 2H), 4. 45co¢mnoquX]8)§r<5n4Qmpmndj(2H 7.41-7.49 (m 3H), 8. 42(m 2H) ,
11.23 (s, 1 H. Ex l e 14 sol uti on, of. Froc- 97.4 0. 313
mmol ) and oxal yl ﬁﬂ@meail-}’f § dgmopstraiehat ip)s pogsi féomt‘fnélﬁedp%ﬂg%}doqmt hane
4.0 nL) wit : et for 1
glr fol | ZJWe q Et))/ojsgg)r ?{?Itgén p)ll\lréyopynnjngufé it P PRI MR et SibRfpdladifts

4- (2am noes hydn)ia;nghmsdﬁcahmmtdﬁwea%oph&amﬁon?sidhayies @hnblzs el ggrral prodipsean(B0. O
ng, 0.285 mmuol) and triethylam ne (57 79.4 pL 570 mol ) at OC.
After 3 hr, tingoduced gt @e\éaén%éwegﬁpnwéamﬁa&%@aé)Géiadﬁh%%%%%ﬁﬂ@ﬁé SRS
treated vm'th étxgl% glution of 20% piperidine in N, N-di nethylforamde (2.0
m.) for 0.5 ht. Ri%er removal of the solvent in 15 vacuo, the residue was
washed with diethyl ether:hexane (1:5) to give 3.0 ng (3% of

46- am no- 3- aza- 4- oxohex 1 am no-5 6-dinmeth 1-2- hen 1-7H rrolo 2, 3d
rimidine. ( Y) ~ Y FlablpX [Sel]:cpadh/Bo@“ Esand G5ahsEnta-pIrrylopEi@midihes. 15: 20 A

sol ution of { 2~ ai-Reet-hiydaari-no.5, A He2-phonyl~rzd

yrrol of 2, 3d §SP1"i”PEEF?€é“( 70.0 m;RSO 249 ol i Rtﬁnd succi ni ¢ anhydrife (27.0
nyg, 0. 274 npt }OITIOUI chiororrethad \4T |||_) HHr—1—ch oP of
N, N- di et hyl { of de was stirred at roomtenperature for 4 hr. The
reaction m xjure s extracted with 20% sodi m hydroxide (3 x 5.0 plL). The
aqueous sol ujiBh was acidified wWith 3 Mhydrgchloride to 25 pH = 7} 0. The

whol e m xtur f-Wag extractred w thget nyl acerat %quiniSte&an e coprbi ned
organi c solu Med (MgSD4) and filteqed. The filtrate was
concentr at ed| i acu 3dryness to give 15.0 ng ( 169 of

4- (7-hydroxyt 3-aza-4,7
di oxohept yl ) pm no-ch, 6edi net hyl - PHphenyl - 7H py gm@@(mo@ﬂpyrl m di ne} MS

(ES): 382.2 [WF+1i). B0 ~ WO 9962518 -84 2 NOY 2002 PCT/ CJS99/ 1p135
Exanple 16: Jo 1 Ofodl met hyl f or mam de ( ) at roomtenperaturp were
added 700 ng 010 0

4-ci s- 3- hydr pxyjcycl opent yl)am np CEO{)%%}%/I -5, 6- 51 met hyl - 7Hpyrrol o[ 2} 3d] pyrim

idine foll owed b 46rrgof N-Bpc glycine, 20 ng of NNN 5

di et hyl am nppyriali ne (DVAP), 293 ng of hydr ogxybenzotri azol e ( HOBT]
my of 1-(3-d . ) N AR :
q]@he reaction| m%tufle was Ieft stCkPIECHIer ni &3 DVF was then re

nder reducef e and the feaction mxtiyire was partitioned befween

20nmL of ethy atd and SOnL Ef wat er. The|aqueous portion was eiktracted
further with}2x20nL of ethyl acetate and the|10 conbi ned organi c pprtions
were washpd with menﬁvexﬁbnedﬁ@mefmmﬁteﬂ&uﬂuesamwmgss*hﬁ@le@,wﬁwﬁ inficedapnd

concentrated. Purification on silica (1; eluting with ethyl acetate/hexane
gave 410 ngy ochouldbegenstrusd apbgwj.@mr:ther 1m1tmg The contents of all references, pending

b b i
ani ﬁ'c,sz?’p%ha gt S AR PP PBF B aoPHaTHRS: e s ehast s prpliation,
) =480. 2. The Jﬁaﬁ(ﬁﬁg Yibie rré?@x%n&édqﬂttﬁéjbé@kéx%uﬁd Eécn%, z%g%:lte'wf ﬁéb%&ﬁféﬁtb&c

reference. It should be understood that the models used throughout the examples are

15 accepted models and that the demonstration of efficacy in these models is predictive of

efficacy in humans.



15 acid in dichloromethane at roomtenperature, |eft over night and then
concentrated. Tri turat?u with ethyl acetate gave ng of 2@2
solid; 4-(cis-3-(2am noacetoxy)cycl opentyl)am no-5,06-di nmet hy
pyrrol o 2, 9uj ¢ye2618i di ne trifluoroacetic acid salt, M5 (ES) €9F4$9W“%
One skilled in the art will appreciate that the foll ow ng conpounds can be
20 synt hesi zed by the nethods discl osed dl X
4- (ci s-3-hydroxycycl opentyl ) am no- 5, 6-di et hyl - 2- phenyl - 7H pyrrol o[ 2, 3dj
pyrinidine MEXdomplifiédtioh) = 323. 1. 25

4- (ci s-3-(2-am noacet oxy) cycl opentyl ) am no- 5, 6- di net hyl - 2- phenyl - 7H-pyrrol o
[2,3d] pyrinikreparstien ior oacetic acid salt Ms (ES) (M-+1)= 380. 1.
4- ( 3-acet am do) pi pgr , i py di ne
‘MB (ES) (M++1) = 36§ r{}cgd Q%Jtloﬁ o?th% Wl%YArnrrgetB&?gflé%ezg ﬁ%tﬁ&% \&f% &gli ﬂ) gill
4-{2- N - net hyikeleasipd ))sammsnooﬁetﬁyldsyaﬁdahythtezﬁmaegwysB 17hineyy ihaVi€d A (26 L)
pyrimdine, M5 (ES) (M++1)=3S3.4
4- ( 2- acet ami dwtsalgwlyaddeda solatieti efVaOMed2 P heryt S8k mmebolAdtez 18aipyr i ni di ne)
S M5 (ES) (N% )
4- (2-N - et hylg r)aamw?gﬂf F6-35mol Was FOHY 290 ngfierfih. the solvent was
pyrrol o[ 2, 3d]ayiLea. drﬁl?brw@n((ﬁ%as(dwﬁfé'd the E&S4 ¢ %l(ﬂ(pm )/and washed ith HhO (100
4-(2-am nocycl opr opyl acet am doet hyl ) am no- 2- phenyl - 7H pyrrol of 2, 3(1?
pyri m di ne MsnLESThe ddgardiy fradflth Was dried, filtered, and concentrated to a brown oil (7.79 g;

4- (traps-4-hydroxycycl ohexyl ) am no- 2-(3-.chl or ophen rrolo
pyl(’l mi 8| ne I\/é%) P_%g/ ywh.(:g) )(%}@)ngl\/)_l_yasz(amlxture of rgethyyetlxyl ester products[(9/1) a]nd

g (£ 85~ 5 gk opg el Sl AT %o AR REGF ) CRSLRY 5100l 739

pyrim di n
4-(t 4-h I d di
Ve 20 (ES) ( Hia DY g2 R TR BRR LY 1€ AR OO R 6t LS O
N --, N\ N-1N¥.0§71 HzZQ-0OCH2);73.02 (dd, 1H, J=15.0, 7.0 Hz, 1 x CH2); 2.44 (s, 3H, CH3)

1.26 (t,J= 7.1 Hz, ester-CH3).

1Seela, F.; Lipke, U. Chem. Ber. 1977, 110, 1462-1469.
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Preparation 2:

The procedure of Seela and Liipke 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 I'V; 5.2 g, 81.0) after flash

20  chromatography (SiO2; 3/7 EtOAc/Hex, Rf0.35). Still contains ~5% ethyl ester: IH
NMR (200 MHz, CDCl3) 6 4.24 (q, J= 7.2 Hz, OCH?), 3.98 (s, 4H, 2 x acetal-CH?),
3.79 (s, 3H, OCH3), 3.62 (dd, 1H, J=17.2, 7.0 Hz, CH), 2.48 (dd, 1H, J= 15.0, 7.1 Hz, 1
x CH2), 2.32 (dd, 1H, J=15.0, 7.0 Hz, 1 x CH2); 1.35 (s, 3H, CH3), 1.26 (t, /= 7.1 Hz,
ester-CH3); MS (ES): 200.1 (M'+1).

25 ISeela, F.; Liipke, U. Chem. Ber. 1977, 110, 1462-1469.

Preparation 3:

A solution of acetal (4) (Scheme 1V, 1 g, 5.02 mmol), benzamidine (786 mg,
5.02 mmol), and DBU (1.5 mL, 10.04 mmol) in dry DMF (15 mL) was heated to 85°C
30 for 15 h. The mixture was diluted with CHCI3 (30 mL) and washed with 0.5 N NaOH



C 023 N\~~~ \ NN/ OO14 2 8 NOV 2002 CI N\ Br \ N~ N/ O-O 23 HN
NHN\ O~\ ~ NNH zs pyrrole nitrogen of (7) chene Qﬁm 2002
protected with di-1 10 bOTyl di carbonate under basic Conditions to yield the
correspondwogoezsiBamat e (22). Radical bromnation of (22) pPEEAEHREFISS

regi osel ectively to yield bromde (23). In _general, conpound (23) served as
a key electrophilic intermedi ate for varléés nucleophlllc coupling
partners. Displacenent of the al kyl brom de with sodi um phenol ate
trihydrate y{lélmEeparxbHpOuad n(la4)The$1ngméqﬁm1tondwesrdr'adeﬁhﬂtd afd tdieeatratdd to
chloride and renoval of the t-butyl carbamate protecting roup occurred I n

one step vyi et Biowg @bsﬂaélajclgemﬁmﬁ%PWﬁ)OL VSEOA/EH20G Jogsgssmpted,

e R W R g o

mmol ) and di m&wsmmng 4t ;ﬁ@dl(ct 745) (ISCBenge 1'9) Werdbhdenwared aaddesd withcut
solution containing (7) (1.50 g, 6.15 mmol) and pyridine (30 nL). After 20
h the reaftt |fmnhe\xa}$1rd'mauam'(?8§‘>trag $N3Ve):h EHMNSIRAR60 W4z, gD €13) ibdhzd(nhxHyelen 5

o e s o Al SR Sl £ e 141
(200 Mo, oA SR AT R NS s A L7 S So Tt Tam
pyrrole-H), 2.66 pgpardtiolyf écthpouadIR0) (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
€_..) 10  mmol) in dry DMF (20 mL) was heated to 85°C for fifteen hours. The mixture was
diluted with 100mL of CHCI;, and washed with H,O (2 x 50 mL). The organic fraction
was dried, filtered, and concentrated to a dark brown oil. The dark brown oil was stirred
in IN HCI (100 mL) for 2 hours at room temperature. The resulting slurry was filtered
yielding the HCI salt of (20) as a tan solid (3.60 g, 70.6%); '"H NMR (200 MHz, DMSO-
15 d6) 11.92 (s 1H), 8.05 (m, 2H, Ar-H), 7.45 (m, 3H, Ar-H), 7.05 (s, 1H, pyrrole-H),
MS.‘.(ES): 212.1 (M™+1).

Preparation 4:

A solution of acetal (5) (700 mg, 2.44 mmol) in 1 N HCI (40 mL) was stirred for

~ 20 2 hatRT. The resultant slurry was filtered yielding the HCI salt of 2-phenyl-6-methyl-
7H-pyrrolo[2,3d]pyrimidin-4(3H)-one as a tan solid (498 mg, 78.0%): 1H NMR

(200 MHz, DMSO-dg) 6 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).

25 Preparation 5:

A modification of the Chen et al. cyclization method was used.! To an ice-
cooled (0°C) solution of bromide (9), (Scheme V; 20.0 g, 108 mmol; 90% pure) in
isopropy! alcohol (60 mL) was slowly added a solution of a-methylbenzylamine (12.5
mL, 97.3 mmol). The black solution was allowed to warm to RT and stir for 15 h. The

30 mixture was diluted with EtOAc (200 mL) and washed with 0.5 N NaOH (50 mL). The



CLN~Br NOO23 1.76_(s, 9H, carbamate-CH3); M5 . M+ 1 344. t =
175-177C. 10 N—Brom)su. ni mi de (S08 ny, 2.86 mml’and Al BI‘Z& NﬁVz%& 0. 68
nmol ) were added to a solution containing (22) (93 ng, 2. 71 nmmol and Cd 4
(50 ml). TWO98/62518i on was heated to reflux. After 2 h the rBakVy8H?

cooled to roomtenperature and concentrategsin vacuo to yield a V\/mte
solid. Flash chromatography (Si02; 1/1 CH C z/ Hexanes, R f0.30) yi el ded 960

%9 of wh .
(ot 8 o ol L MBS0 I D2 5.8 54 2

2HPYCr0! e Oyl ol poib AN R o Sol AT B 5

. phenoxi de t“O*‘B’E&ﬁt@h%lz{cHsoKa (698 gl3l%§2asﬂfﬂ9bbm dedidied -plien@ReyD-hinafd-3-0 a 5
10 solution of bromde (23) (410 97 mmol ) dissolved in CH2CL12 (S nl)
and DVF (10 wuano-Afm@hylpyﬁotehMS t22ﬁ11 &ditb)i on was partitioned between
CH2Cl12 and wa h L&l r ylra he co ned
CHzd 2 Ia%ers&%@’rye-[ %%381 %m 5Eeyv§8rv1drr|°°ek C%chorumﬁ/gssgfma? }Lﬁ“ er ”“3’5“5 k"
concent r at ed FeraciyW e} dGadlasgln| Ryx: §ehimiidy A.Fickidza DcWr.b vadd 6gerap??y. 9 SiT8R21754: / 6

Et OAc/ Hexanes, R f'0.30) yielded 210 ng (50% of a white solid (24). |I H
NVR (200 MHz, CDC13) b 8.53 (m 2H, Ar-H), 7.48 (m 3H, Ar-H), 7.34 (m 2H,
Ar-H), 7.03 @Prepatdtiore:H), 6. 83 (s 1 H pyrrole-H), 5.45 (s, 2H ArCH20),
1.76 (s, 9H, carbamate-CH); = 436.2. 25 15 A sol ution containing
(24) (85 gy, 0.20 Tmsqlunweﬁ:réltl)r(lepwmqﬁl@d) ATRITHRO- ém&nQrQSdng@ympe and

(100 ard §Fo e 3wt pyotiokSlod ity PHIBREEHR GOl BRI onea

W1-V |V Vi pdnibyl 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,O to give 13.9 g (65%) of dl-1-(1-phenylethyl)-2-
phenylcarbonylamino-3-cyano-4,5-dimethylpyrrole. mp 218-221°C; 'HNMR

15 (200 MHz, CDCls3) 6 1.72 (s, 3H), 1.76 (d, ] = 7.3 Hz, 3H), 1.98 (s, 3H), 5.52 (q, J = 7.3
He, 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.

The following compounds were obtained in a similar manner as that of
20
Q:) Preparation 6:

di-1-(1-phenylethyl)-2-(3-pyridyl)carbonylamino-3-cyano-4,5-dimethylpyrrole. "H NMR
(200 MHz, CDCl3) 6 1.83 (d, J = 6.8 Hz, 3H), 2.02 (s, 3H), 2.12 (s, 3H), 5.50 (g, J = 6.8
Hz, 1H), 7.14-7.42 (m, 5H), 8.08 (m, 2H), 8.75 (m, 3H); MS (ES): 345.2 (M"+1).

25
di-1-(1-phenylethyl)-2-(2-furyl)carbonylamino-3-cyano-4,5-dimethylpyrrole. 'H NMR
(200 MHz, CDCl;) 6 1.84 (d, ] = 7.4 Hz, 3H), 1.92 (s, 3H), 2.09 (s, 3H), 5.49(q, J=7.4
Hz, 1H), 6.54 (dd, J = 1.8 Hz, 3.6 Hz, 1H), 7.12-7.47 (m, 7H); MS (ES): 334.2 (M"+1),
230.1.

30



- 87.2 28 NOV 2002 between Et OAc and water. The water Iayemmﬁ%t.fq@t ed
with Et OAc (2x). The comed Et CAc | ayers are wash wth I
over MgSO4, filtered an ncentrated. Flash chronat®raphy (Si02; 1/10

Et OH CHC Oglgjls%é 5) yielded 73 ng (93% of a white foany sopgeygdmhizsl H
NMR (200 dé) b 11.81 (br s, 1 H 5 NH, 839 (m 2H Ar-H), 8.03

(br t, 1 H NH, 7.57 (br t, 1 H NH), -#820 - 7.50 (m SH, Ar-H), 6. 89 -
7.09 {m 3H, Ar- H, 6.59 (s, 1 H pyrrole-H, 5.12 (s, 2H, AfFCH O, 3.61

(M 2H. NGy 3 36 Pl B YR bt i SEEIGHE - ik M= 4086 The

foll owi ng comnpo manner sim | ar anpl e

17: 10 2 (300NMZ2 @I 930629187 PeHHYSP 85 12 58p, 18% 3H), 5.48 (q,J =7 Hz,

4- (2- acet yl ani noet hyl ) ani no- 6- phenoxynet hyl - 2- pheny

pyrrol o( 2, 3d]1pd)y 6.69 @8, nél), Tp24798-(bQ BHG, 7. B(sq E8);:M8QESEB 3(3M1+(M +1), 230.0.
4-(2- acetyl am noet hyl ) am no- 6- (4-f 1 uor ophenoxy) net hyl - 2- phenyl - 7H 5
pyrrol o[ 2, 3d] pyrimdine. MS5(ES):420.1 (M +1)

e o s ol St
4- (2-acetyl amMRerbbaMninmcg)quamwym@mm .S (BB pbswy BHiH 63-1.85
pyrrol o[ 2, 3d] pyri m di ne S):432.1 (M++1)

4- (2- acet yl arfmn8HY, h’y@am]r}b}, 6-4(3KHp7}FFVGIHE AHon@ e, hid),- 20 pA0y(im, BH)1HIS
pyrrol of 2, 3d] ri_m MS(ES): 403.1 (M#+1).

4-(2-acetyl a %bé?ﬁgl(&gf’hlho 6- ( N- phenyl am no) net hyl - 2- phenyl - 7H

pyrrolo[ 2, 3] pyrimdine. MS(ES): 400.9 (Mt+l ).

€£L (2-acetyl am noet hyl ) am no- 6- (N- net hyl - N- phenyl am no) net hyl - 2- phenyl 7H 20
1%

rr ol o[ 2,08d}apy (il rphdhylethy NSI-BShiey#cdrbdnyibhinb-)-cyano-4,5-dimethylpyrrole, 'H NMR
4- (2-N - et hyl ur eaet hyl ) am no- 6- phenoxynet hyl - 2- phenyl - 7H
pyrrol o[ 2, 3d}R0 Mzl CRE1;)NS] .BES),:J =46.8 Hy, 61&1’}41196 (s, 28), 2e(s, I3), CA%NGt dsbBdase

(S cer ovi o1 i Bid oy Disdeh aew WeehShased aBdndRe A T (A 1 R cants
strain CY12660) or human A2a (A2a; CADUS strain CY8362) and the addition of

a lacZ((i-Galactosidase) reporter gene to utilize as a functional readout.
A conpl ete  dI-1-(1-phenylethyl)-2-(3-thienyl)carbonylamino-3-cyano-4,5-dimethylpyrrole.

15 'HNMR (200 MHz, CDCl,) § 1.83 (d, 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'+1), 246.1.

dl-1-(1-phenylethyl)-2-(4-fluorophenyl)carbonylamino-3-cyano-4,5-dimethylpyrrole.
(\) 20 'HNMR (200 MHz, CDCl;) § 1.83 (d, J = 7.4 Hz, 3H), 1.96 (s, 3H), 2.08 (s, 3H), 5.51
(g, J = 7.4 Hz, 1H), 7.16-7.55 (m, 9H); MS (ES): 362.2 (M"+1), 258.1.

dl-1-(1-phenylethyl)-2-(3-fluorophenyl)carbonylamino-3-cyano-4,5-dimethylpyrrole.
'"H NMR (200 MHz, CDCl5) § 1.83 (d, J = 7.4 Hz 3H), 1.97 (s, 3H), 2.10(s, 3H), 5.50 (g,
25 1=7.4Hz, 1H), 7.05-7.38 (m, 7 H), 7.67-7.74 (m, 2H); MS (ES): 362.2 (M'+1), 258.1.

dl-1-(1-phenylethyl)-2-(2-fluorophenyl)carbonylamino-3-cyano-4,5-dimethylpyrrole. 'H

NMR (200 MHz, CDCl,) 6 1.85 (d, ] =7.2 Hz, 3H), 1.94 (s, 3H), 2.11 (s, 3H), 5.50 (g, J

= 7.2 hz, 1H), 7.12-7.35 (m, 6H), 7.53 (m, 1H), 7.77 (m, 1H), 8.13 (m, 1H); MS (ES):
30 362.2(M"+1),258.0.



30 description of the transformations is |isted bel ow (see Yeast Strains).
NECA (5'-N WD 99/625 8 N O V 2002 PCT/ US99/ 1’5 -89 S21p Ngyzmﬂz

et hyl car boxam doadenosi e), a potent adenosi ne recepPtor agonist wth

sim | ar af fwoiodb251i9r A 1 and A2a receptors, was used as a | iR@HUSTORIZA11
assays. Test conpounds were exam ned at 8 concentrations (0.1 - 10,000 nM
for ability to inhibit NECA-induced (3Gal aé?osidase activity by CY12660 or
CY8362. Preparation of Yeast Stock Cultures. Each of the respective yeast
strains, CY12660 and CY8362, were streaked onto an LT agar plate and

i ncubated at 30C until colonies were observed, Yeast fromthese cplonies

were added t od-1-(I inhenylethypbrlaisayroxisarbgramingvicrangm. S simeblpyreda: H badR
trai thep di | ut = 1,020 i Rt -2 X 10

el s/ asCRE R RO S aRrsr sats SEai |- BNDr dt e e S g

F h 6 n t 5 |4k Qb J ] £ f / Ry 2 vol
wes added (y 20 forT At P A IHGR ) T P LY SR L P T)
m aliquots waS(ES)epr0.2dManD), 3adted at -80C until required for assay.

Yaast AR and A2aR Assay. One vial each of CY8362 and CY12660
yeast/ gl ycerol stock was thawed and used to inocul ate Supplenmented LT

l'i quid nedi a, . i Ok i i 45 f _40%

gl ucose, O. 451Aongﬂett;%{Gl geléf%lgwg-lpljggfd&léﬂ?'ﬁ?eng&t%%%gfdIIE%%%?E?C.MT_T%?/@Y%& “tures
were grown 16mbRokdyldtey gr ni BphenydithydRE berddyliifing-3t Eyaib AN @bt byreslk bid €S
were then diluted in LT nedia, containing 4U nm adenosine deam nase (Type
VI or VI frofacghtedipyrelstd/riall-pheoplethyl)Si-dibaizoyiaminbtlatyanGEGoethylgyride (1. 5
é 106 cells/m) faor CY8362 (A2aR) and 031)600 = (.50 (5X106 cells/nl) for
V12660 ( APR) Wepssebigiaed,Menuyialed petrolsi (1K NIMR [0 MblzurD) 8869 dsh 3th /=

96-wel | m cr otigt | C fi n i of _ 2% DVSO
was achi eved it7r§ Ig{" Iﬁgmqgf?sﬁ'ﬁgfag’r@n’a&thﬁ legzﬁi ‘nlg%yf?@gg@h%é%k?’gﬂ?’()}:fs;'g?‘

t est conpoundsizWeHeCHS), Ri03ed, IH, HyreM-CH3); M.85 (dF8H, £ empHRICHLCHk );iIMS (ES):
concentrations were tested ( 10000, I 000, 500, 100, 50, 10, 17and 0.1 nM.
To each ni cr 083@.2(Mpt bx Biacylnted pyafoldd BIMRX(0MERICB ) 8 TBALd,AH, Jnd.7

oot el LS Ml o Vet ORI (0 200 IR, e A0
20 ver vsscan 9 oS LIRERE 28 G g

final additioGH330.74 (spSHypasdle-€H»j MS (ESE3IBA.10M BY32660, were added to all
wells. All plates were then agitated briefly (LabLine orbital shaker 2-3
mn) and allowed to incubate for 4 hrs. at 30Cin a dry oven.

[ 3- Gal act osi dgg oypty can be quantitated using either colorimetric
(e.g., 5 ONP %ﬁ im nescent (e.g., Galacton-Star) or fluoronetric
substrates (e.g , Fb&@soRgisnbii-n)1-phbrslethylpa-phenyleabbkyamildbiiesemoense
detection_is preferred on the basis of superior signal:noise ratio,

‘ﬁ?' ative PPeedimathyiprrola(kf ge? 8haunahin methareldl 0.0mlybwasadded concentrated

i"gal act opyr a de I Probes qr. Marker. e T nol pgi esy), a
fl uorescent [gﬁﬁjﬁ cé‘&@é@?’dﬁ%%@ﬁ?s?&% ees',?ltl)evqlzrglxetl‘g ewc?str%ﬂ‘gfepef%ﬁg‘r %fé)%?ed)

ul /wel I (finaliow® e RofRnpefah?8 FhéPrebiMitate MAtfRferatbiog i v1@HL R @9%%51‘91-5,6‘3
(LabLine orbital shaker) and then incubated at 37C for 90 mn (9 l% 2/ 5%
CQZ i ncubat or yimethyltZaphenyti70%7-¢1kpheaglethyhpymrolop 8 d jppripedinet(3 H)-one. 'H NMR

/ 3- Gal act osi dase activity was stopped using 20 ul/well of | M NazC03 and

all plates sheA08MHgyCBCh) 802 (B} hredst Herdk R (agitDal dd (5.5H)66 28 €q.aht 7-4
| ati i i } had i I T

Spect raf| Gar ek itk adron S0, B8 18 0RCI M B T SR RIAES, (s i es

Rel ative fluomEscenceMatpes for "Control™ wells were interpreted as

The following compounds were obtained in a similar manner as that of Preparation 7:



background and subtracted from"Total" and "Unknown" val ues. Conpound
profiles were anal yzed vigal ogarithm c transformati X- axi C
concentration) _ 20 foll d by one site conpetiti oﬁquve fmlﬂgv%m

cal cul ate I@%,gﬁl,yes (GraphPad Prisn). Yeast strains. Sacchperwsyress
cerevisiae strains CY 12660 [far | * | 442 tbt | -1 fus 1-H S 3 can 1 ste
14: arp 1::LYS2 ste3 * 1156 gpa 1 (41 )-Ga&@dys2 ura3 leu2 trp 1. his3;
LEU2 25 PGKp- M al Leader - hAl R- PHOSt er m 2mmu- ori g REP3 Anpr] and CY8362 [gpal p
rGasg 1 K fary.i ¢ g; 10t e T HI. SovriadiBindd(3 -
Sres + 1156 |53 A sy e r s G o
were devel opedd NMR @0DIBYH2Q0BCUPs 205@518 PLHUSIN LIRSS HR L.42UJ, Ivbdsad LT
(Leu-Trp suppl enmented) nedia is conposed of 100g DI FCO yeast nitrogen base.
suppl enent ed Wi, U+ 7Rd14, dH) oW Pg:42 (m.SIvaAE i, 2H), 8 @ pdix MS 86Y)d34%01 75g
phenyl al ani ne, O.ﬁg | ysine, 0.45g tyrosine, 0.45g isoleucine, 0.3g

nmet hi oni ne, 0.(%19+ enine, 0.49g uracil, 0.3g serine, 0.3g proline, 0.3g
cysteine, Q 3g arginine, 0.9g histidine 5 and 1.0g threonine. Construction
of Yeast Strains Expressing Human Al Adenosi ne Receptor In this exanple,

t he constr uct dbp.cadimeend-@tfuail 3 He¥ol-pbaiyighg )pyurode{2 Ad]mdienidsi-&E HenepHor
functionally integrated into the yeast pheronpbne systempathway is 10

descri bed. 1. NMRr(2e& Mz, Vd¥tlo)y & ©O8ddr Lic 7i8oldz, Fdle bA8 (3. 3D, 2.3¥éasitl), 6.12(q, )

expressi on vect fo e, N 1 Si r, e, A 1 adenesi.pe
receptor cDNA"ngéH&b[Iﬁ e4(§ (gaa‘{lé&e%lgggg?gznégs’l %fﬁ?@ggaa% %Gﬁ%ﬂfﬁggﬁg (EQ)_
hi ppocanpus ngegﬂleeﬁ,pmg).pri nmers desi gned based on the published sequence of
é;ge human A 1 adenosi ne receptor and standard techni ques. The PCR product
s subcldfed into the Ncol and Xbal sites of the yeast expression plasmd

pMP 15) The pMP_15 pl asm.d s created fromplLPXt as follows: The Xbal site
of | YEPSL ( Br GHERSHIRIER- Gy 03] PR B Voo g HIRTENdin-HadBione <1

expressi on of i t' P83 i I e . _
Bxper mental MR perSeA COfOAMLSBRR o Qi Loy S B R 52 ) s
el i m nat ed by7qj D 3 f7.14-7: HORLE Q) 119, & s eprs| Dxha.
Anot her Xbal s??gﬁsg’ 73?%%?2(1)’;;[ 1ﬂt ggagg{r’vap)’g?t e@ﬁnggiigselsat?sit gg‘f%#ﬁ%ﬁ%@
end-fill, Iinkdr+)New Engl and Bi ol abs, # 1081) ligation, Xbal digestion and

re-ligati 33 to generate YEPSI NcoXt. This plasm d was digested with 25 Esp31
and Ncol d ligated to Leu2 and PGKp fragnments generated by PCR The 2 kb

Leu2 PCR prodygs cWhge ﬂgrc@kﬁ%a,:ﬁﬂ-@m.i(f-})ﬁé}{ylaﬂylgﬁﬁm&tﬁ,?gﬂgﬁ‘gﬂdggﬁ%@gn-one.

prinmers contal ning Esp31 and sites. The 660 "base

product was gémemnrgdodMiDELFali93Ndf F oM PRSES), I¥ang, 31, 233 (SBIH! 1.6§-
1990) Mol . Cell. Biol. 10:25822590) with PCR priners containi n% Bgll'l and
Ncol sites. Th&8r(ms8H)ihy pnakdmi 6 10(qchir|7etiHz, 1H), 7.16-7.30 (m, 5SH), 9.29 (s, 1H);

MS (ES): 336.3 (M"+1).
O 20

dl-5,6-dimethyl-2-(2-thienyl)-7H-7-(1-phenylethyl)pyrrolo[2,3d]pyrimidin-4(3 H)-one.
'H NMR (200 MHz, CDCl,) & 2.02(d, J = 7.2 Hz, 3H), 2.06 (s, 3H), 2.41 (s, 3H), 6.13
(9, J=7.2Hz, 1H), 7.12 (dd, ] = 4.8, 2.8 Hz, 1H), 7.26-7.32 (m, 5H), 7.44 (d, J = 4.8
Hz, 1H), 8.01 (d, J=2.8 Hz, 1H) 11.25 (s, 1H); MS (ES): 350.2 (M"+1).

25
dl-5,6-dimethyl-2-(3-thienyl)-7H-7-(1-phenylethyl)pyrrolo[2,3d]pyrimidin-4(3 H)-one.
'"H NMR (200 MHz, CDCl5) § 2.00 (d, 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, 5H), 7.33-7.39 (m, 1H), 7.85 (m, 1H), 8.47 (m,
1H), 12.01 (s, 1H); MS (ES): 350.2 (M"+1).

30



30 pLPXt. pLPXt was nodified by inserting the coding region of the a-factor
pre-pro leader into th ol site. The prepro |lea was in;zgt ﬁﬂ s?[wzhat
the Ncol cloning site 8 NOV 2002 WD 991 62518 / US99/ 1 5 -¥2 S

mai nt ai nedwat9otsksi83' end of the | eader, but not regeneratedP&T/USR¥IZLIS ong.
In this way receptors can be cloned by dig ﬁ/tpi on of the plasmd with Ncol
and Xbal. The resulting plasmd is call ed'g | S. The pMP 15 plasmd into
whi ch” was inserted the human A 1 adenosi ne receptor 5 cDNA was desi gnat ed

p5095. | n t hid-Svedimgthylthéd-fluewphenyltDNA-{ lsphany ethy pytrako] 2:3d yeimad intdedf)-
yeast a-factor prepro_|eader. (LN rotein paturatjon the _prepro peptide
sequences ar €Pg| &%Rt(g&b% g‘tbechg§ Eroé (g-ull T é'lgé%g?ﬁii)rggéﬁﬁ’éﬁ)- #‘H S %‘gbur S
during processi [ r _Htaar, tdhe, rat : Thi s
ol asmd | o o G pod Beia SHTELPLZARRK I £105-£38 7k, SEGTALEY &, R RCYES).
| euci ne). Theegsqnghag. of the cloned coding ' ~ 10 regi on was determn ned

and found to be equivalent to that in the published literature (GenBank
‘accessi on nunbers S4523 and S56143). |1. Yeast Strain Construction To

ctrain TsyE?%’é?‘@kﬁfiée%@%@@a%ﬂn%ht%?yg}'?%%ﬁ?%ﬁf‘eﬂmﬁfﬁﬁ&?Egiﬁ%t‘ig*iﬂB'ty‘@@-of
CY7967 | 1y O\ | 4 FAISI I S3
canl stei 4. oo B IMPREETICPERL A P B B 100G s e

mar kers MATa.6.29.(q, J =.7.4 Hz, 1H),.7.13-7.50fa) 7HD), 8.0638.04 (m, 2H), 11.72 (s, . 1HYPEIS (ES):
(41)Gai 3........ farl D1442... ... .. . . . . are reviewd bel ow Mating
type a. The Sfddddhdus yeast G protein GPAL has been del eted. gpal (41
)-Gai 3 Wa]s(}i ntegrated into the yeast genone. This chimeric Ga protein is
(c'orrposed of the first 41 am no aci ds~of the endogenous yeast Ga subunit
GPAl fused t sz-tsmadmmlz-@mﬂ&&gﬁg?mmaﬂ-? -pmny»iauﬁlrb[pyhsloqp,gaﬁ?ﬁm%ihﬁ(mﬁal
am no aci ds have been del eted. FARI gene (responsible for ce cycle
arrest) has haedHISMR DOz EDClpr&EY.00dd, hg 7HE, 31¥)c LO58,r34H; 2.0p0s) 3H),
activation of the E)herormne response |

\ ( _ h e . pathwa%i. t bt - _ . _
strain with K4 § 3s? Benbid).onl &t i40i (Bh éyp -2 (e t Hyfodhts: H): MS (ES)- 8 Nov

d62 WO 99l 62%%§2Pg?|3/+t]l§99/ 12135 -93 FUSI-HI SS. . ....... a fusion between the

FUS1 pronoter a‘no( he”Hl S3 codi ng region (thereby creating a pheronone

i nduci bl ejsHI SS gene). can 1................... ar gi ni ne/ canavi ni ne

per nease. . ) _ o
dl-5,6-dimethyl-2-isopropyl-7H-7-(1-phenylethyl)pyrrolo[2,3d]pyrimidin-4(3 H)-one.
'H NMR (200 MHz, CDCl5) § 1.30 (d, J = 6.8 Hz, 3H), 1.32 (d, J = 7.0 Hz, 3H), 2.01 (s,
3H), 2.34 (s, 3H), 2.90 (m, 1H), 6.13 (m, 1H), 7.17-7.34 (m, 5H), 10.16 (s, 1H); MS
(ES): 310.2 (M'+1).

. 20

€6</;

Preparation 8:

A solution of dl-1-(1-phenylethyl)-2-benzoylamino-3-cyano-4-dimethylpyrrole
(785 mg, 2.38 mmol) with concentrated H2SO4 (1 mL) in DMF (13 mL) was stirred at
130°C for 48 h. The black solution was diluted with CHCI3 (100 mL) and washed with

25 1N NaOH (30 mL), and brine (30 mL). The organic fraction was dried, filtered,

concentrated, and purified by flash chromatography (Si02; 8/2 EtOAc/Hex, Rf0.35) to a
brown solid (184 mg, 24%) as dI-5-methyl-2-phenyl-7H-7-(1-
phenylethyl)pyrrolof2,3d]pyrimidin-4(3H)-one. IH NMR (200 MHz, CDCI3) & 8.18 (m,
2H, Ar-H), 7.62-7.44 (m, 3H, Ar-H), 7.40-7.18 (m, SH, Ar-H), 6.48 (s, 1H, pyrrole-H),



€

L

stel4: : trpl: : LYS2. . .. gene disruption of STE 14, a C-farnesyl

nmet hyl t ransferase (ther | oweri ng basal signaling rough21&1é|0%2002rmne
pat hway). ste3D1156.....9% . . . endogenous yeast STFR® the a factor

pher onone wecemaers { STE3) was disrupted. lys2.............. PCT/US9Y/2@3Sect in
2- am noapi date reductase, yeast need lysine to grow.

ura3. . ... defect in orotidi®e5'-phosphate decarboxyl ase,
yeast need uracil to grow. leu2.................... defect in

b-i sopropyl mad 28 g;, delyyer pYeRaSH-CHaRSX 1816 £3H | puwld€HzY, 00DW, 3H, J= 7.2 Hz,

trpl ..o def ect i n phosphoribosyl anthranil ate, yeast need
trypt ophan t Clr@3); MSES); 330.2(MF+1).. . .. defect in

i m dazol egl ycerol phosphat e dehydr ogenase, yeast need histidine to grow. Two
pl asm ds were transformed into strain CY7967 by el ectroporation: plasmd
p5095 (encodipi@phiutin 1 adenosi ne receptor; described above) and plasm d
pl1584, which —i—sP%r‘IEUSI-—ﬁ -gal actosi dase reporter gene plasmd. Plasmd

pl1584 was Meri ved A niiktune ¢ff AslRildphpRSERG 1 -Bamisd-Bapaand, STHiméthygtyralle (A60892) -
Gene 110:119-1 |1 22). P e?srri d pR342 cont%ig/ns a pHIyI i hker site at .

nucl eot i des 2Oghmmplbandotiompie aciddp (Ol WeoPuss retlptedriar e hr-affct spoling

~i - gal act osi i . r LERLQN . SI:Les Xhol
to create pl g%m’ Jgggﬁﬁ@ﬁﬁéﬁﬁ%@% Cgﬁt‘%*éﬁgeﬁ?esg"teﬁgfﬂ%% R d&'gs)}) r%?gilmstg%éti on
(i.e., grow Hommed@d fitterédCRiengatefiblowakewashdd withavdi@mtil dashifiy howed dehyalng

p5095 and p 1 S84, referred to as CY 12660, expresses the human A1
adenosi ne r e®Eptoggive FbS.gravmethhil-dHst-f laphenylethylipyirglod?. 3dlpyeigadingi(3bizene. 'H

ssay.on 1 aveuR b0l 8 87 ese) P IR0 R R 08 s FleT et "

contai ned 0. % - 2 -~ T4 & AZO0 I d i\n pt pphan
and hi sti di ne.%ﬁg—l ac ’n‘?mo?giémf gﬁ)’siigegfsf ?%??g%a(?glgﬁpg{é?@r? g\?g[%{%lnxé or
nore ot her yeast-based seven transnenbrane receptor screens was included in
all experinents. ~s No v zouz W 991 62518 PCT/ US99/ 12135

- 94Const r uct iFaapaatigadde St rai ns Expressi ng Human A2a Adenosi ne Receptor In

this exanple, the I h on_,0f I [ esSsi a_.hupan
adenosi ne recept ora(;%trulsfi%‘tﬁl&Je ggr#elfl '%“KFZ‘S’?}&{‘Z@E e%b{!% Zh)?ﬁgngg)és’ QW%F%%N em
pat hway 13 degae(i.0@d2.9% MmolPwak %ﬁeﬁ&&ﬂ%@?h@‘ﬁﬂﬁﬁé W&t i(9mO 1L TRE Hixiete @

yeast expression vector for the human A2a adenosine receptor, the human A2a
recept or cDNAvagdsatedanl Hed forvhr. DFhe mtisuspensipnvas fpudpd olodee watesispirredf t hi s

clone, the A2a receptor. insert was seguen an ound t identical to
The 10 publ | SRAUOSEDIAiRe  cutRsin o R LR 15 P S0l ek Ot o LBk Rpena
was exci sed fERmMyal 1Bl il HolR¥tdAGR pidd B4 ERBoRPS YITBaBR&n S phEQNNEG.T Nt O
the plasm d pLPBX, which drives receptor expression by a congtl tutive
Phosphogl ycepgtreldid,paperimREH4 (PP oRs. €H NMRy@06 MHZ TBMSeqdig 3CE1 Dfs, 8HE, 22 i r e
insert was once_again sequenced and found to be identical with the

publ i she@osetﬁ%éﬁﬁe?‘*ﬁ-l&ﬁegﬁ}’,3~Q?y(bv’i2rﬂ:bé1d4f9 Endk 1 bR2 hy 118 MS ESagdA4ehpl oyed
there were t@@eg m no aci ds appended to the carboxy-term nus of the
receptor, GySerVal. Il. Yeast Strain Construction To create a yeast strain

expressi ng t e FOINRHnAL8mPORIHIHRE obRRRAIPE sinYiRR Slandé} &UkaioT PrefRsAdnV 1S
used as the starting parental strain. The genotype of CY834277S as follows:

MATaEar | D1492metbyl)-2-phenyl<g2-pyrado[ 23dipynimpidimid€7)ransl MSHESS: 22600 (M +£BD1156
gpaD 163 stel9:: trpl::LYS2 gpal p-rG-El OK (or gpal p-r G-D229S or
gpal pr G-El OK+D229S) 25 The genetic markers are as described in Exanmple 1,

except f t ke al_n_ i al4 0! A AR K i on,
voast stra ne e Py o R e A R M IS PR T 1
had been del ¢vdl)and repl aced by a manmalian Gas. Three rat Gas nutants
were utilized. These variants contain one or two point nutations which
convert theminto proteins which couple efficiently to yeast [3y. They are -
identified as 30 GASEI K (in which the glutamc acid at position ten is
replaced with lysine), Gab5D229S 2 8 NOV 2002 WD 991 62518 PCT/ US99/ 12135
-95 (in which the aspartic acid at position 229 is replaced with serine)
and GaSE | OK+D229S (which contains both point nutations). Strain CY8342
(carrying one of the three nmutant rat Gas proteins) was




transforned with either the parental vector pLPBX (Receptor-) or with

pLPBX- A2a 5 (Receptor+ A plasmd with the FUSI not er f d
~i - gal act osi dase codin equences (described in aE.e) was iﬁeubﬁozﬂ&sess

t he magni t%s,%fzsﬁcti vation of the pheronone response pat hwaytuksypeiisonal
Assay using Yeast Strains Expressing Human Al Adenosi ne Receptor 10 In this
exanpl e, the devel opnent of a functional sg¥eening assay in yeast for

nodul at ors of the hunman A 1 adenosi ne receptor is described. |I. Ligands
Used in Assay: A I N8, HE [ 4lI ¢ £ -oF 1 RSy ece as
oo ot her - syriReE ey QI T BPT by lpid A RSP MRtz
assay. AdenOSDmofdgpa)ﬁ.tlgqs,ts@nhm;ﬁ(s@mg@sw @b, rPRI3icME alry), 6551, jand 8
(-)-N6-(2-phenylisopropyl }-adenosine (PIA) with a reported affinity of

appr oxi mat el yH5®.6MavkHe, 18%e@di h=4.8salodd, 18%), kg (s, kbt 51.60 (s. 1H); MS (ES):

5' - Net hyl car bgxam de- adenosi ne (NECA) was used in all growh assays. To
prevent si gna? Onb(MuJél)to the presence of adenosine in the growth nedi a,
'adenosi ne deami nase 20 (4U/m) was added to all assays. ~., r II.

Bi ol ogi cal " Response in Yeast The ability of the A 1 adenosine receptor to
functional |y §eunethyn2a3Hetyby D.9ga0IS[ Y BdlpYrinidi-a (B ARensa 53 8RIRA 209 MHz,
introducing the A 1 receptor expression vector (p5095, 25 described above)
into a seri esDMSQ-dgsd 238 (308, 2. hafs, B poddded i 778r(entH)B 3o ds,.iH), $UB s t s.
The majority of these fran S pressed Ga subunits of the Ga; or Gao
subt ype. Addi ﬁﬁbﬂéi“ @fﬁﬁéw%lﬁgﬁg "tested for the possible
identification of prom scuous receptor-Ga protein coupling. In various
€s~trai ns, a STE78 or a chineric STEl B-Gy2 construct was integrated into the
gbnone of 10 hes yelatthy FDeyylepaitySTH-piynslo[B3dipytelidin-3(3 /edes t HINMR (360 0ee,
and an integrated copy of FUSI-H SS, thereby allow ng for W O 99162518 2
8 NOV 2002 POYMISREL)IP1.673D1-@6 8dd), @dRi(arH)n2.4€(wdHi)\29%6ed| BHY dit24i(si 1Y),
3-amno-1,2,4-trjazole (teste +2,.0.5 and 1.0 mM and | acki ng

hi sti di ne. Trblnééévﬂisn‘é%@&%%Zél(& @h)'and nonol ayers were prepared on

medi a containing 3-amno-1,2,4-triazole, 4 Unm adenosi ne deam nase and

| acking histidine. Five mcroliters of various concentrations of |igand
(e.g , NECA af,6@im6thy]-2428hibndRdHyd rmoM)[2,3dkpyapidinetd3 HEooo' H MMR (200i Melized
for 2 days. Ligand-de endentngowth responses were tested in this mariner

in the vat? ouBMM¥dy) &214(H3H)ThE ed). t/d 4dAd Jsudias 22de 1H), Td8I(& J bl
The symbol (-3)..i Bd | gaag- d +activati
aetect e wni 1 5 T0GRLERA R yth 3SR RENSTEs Rt &hdh o & e ™

i ndi cates |igand i ndependent receptor nediated activation. _~ 2 8 NOY
Z002 WO 99162518 PCT/US99/12135 - 97 Table 3 Yeast strair] Ga subunit G-
subuni t St r ai ho~dimethpt-2-(Relwany))-CH-pysob [ G pyrigidin¥§3 H)-one. 'H NMR (200 MHz,

DMSO-d,) & 2.17 (s, 3H), 2.21(s, 3H), 7.66(m, 1H), 7.75 (m, 1H), 8.43 (m, 1H), 11.47
€) 20 (s, 1H), 11.69 (s, 1H); MS (ES): 246.1 (M'+1).

5,6-dimethyl-2-(4-fluorophenyl)-7H-pyrrolo[2,3d]pyrimidin-4(3 H)-one. 'H NMR
(200 MHz, DMSO-d¢) & 2.17 (s, 3H), 2.21 (s, 3H), 7.31 (m, 2H), 8.12 (m, 2H), 11.47 (s,
1H); MS (ES): 258.2 (M™+1).

25
5,6-dimethyl-2-(3-fluorophenyl)-7H-pyrrolo[2,3d]pyrimidin-4(3 H)-one. 'HNMR
(200 MHz, DMSO-d) 6 2.18 (s, 3H), 2.21 (s, 3H), 7.33 (m, 1H), 7.52 (m, 1H), 7.85-
7.95 (m, 2H), 11.56 (s, 1H), 11.80 (s, 1H); MS (ES): 258.1 (M'+1).



- __GPA41-Gap - . se- ---GPMI1-Gait -

__ __ GPAM1- g _ _ _ Gf‘l Ga, 2 4
I-GasE~C] o !_ _ - GpA4l- Gasn2295 - . _ zﬁaﬁﬁv m
tr~7~)Gr (Wowazkn( STElS . . T T LtCibse9n213s
iute~rattxl . _._ - CY2120- T GPAl-___. ._ _ _ _._STE1g -

----- .- - sst20 - . o~ -64- _ _
GPAAL- Gy - -__ - -

T - =2- 7 - 1 din-4 éné. 'H
- - = 5:,6_dm1ellkyl (Z_ﬂumiphiny?_ H-pyrro o{__}d]pynm (%PSAI gglix/%{ GaCB
-~ . (200 MHz, DMSO-d) 6 2.18 (§, 3H) 2. 72 (S, 3H)~7 27 7. .)7 (_ril,]ﬂH)VVAﬂr_n IH)- 7.68

GPA41 - GasEl ol :
n CY@@W@K@S&EM @-37&(5,-”{) MS (ES) 758 M.
... .. _ ~CPM1-Gai 1-- GPMI1-Gaj2 '+
.,.~_J " GA4l-Ga; 3 +
______ _._ 5 _5,6-dimethyl-2-isopro H-pyrrolo[2 b 3@ iode M
) : _ GDAM%aSE?pOpﬂJ pyrT Jal,ld]p;m A4(3EioRe GaON MMMHZ_
T GPA4L- Gas[DXMS@ d6)61 17{_,_] . 6.6 Hz, 6H) 11 (£¥HI)£L565)(S )28 zmm 1), Mt 20i(at ed

WO 991625 62518 16&11 3296 wwsmza@ﬁ@sq@m 2135 As indicated in Table 3,

the nost robust signaling was found to occur in a yeast strain expressing
the GPA 1 (41 ) Ga; 3 Chl mera. I11. Jusl-LacZ Assay 5 To characterize
activation of 5 1 f

¢ 3-gal act osi dase t rough ?ﬁélg%pﬁgﬁﬁﬂﬁgwg%ggg%% ﬁag{)ﬂg?s(gggﬁﬁﬁpﬁsgnd) S
wreasur ed. 100 pdBf(srIH) 4 7(8-34B) héﬁ@slldia)sm&&“ssaylm dVEaBi ng concentrations
of ligand were added to md-log culture of human A 1 adenosi ne receptor
expressed in a yeast strain co-expressing a Stel 8-Gy2 chinera and
GPAAl-G. i ~. Eaggg%ﬁgts were ~w 10 isolated and grown overnight in the

presence of h d 4 Unl adenosine
A solution of 5,6-dimethyl-2-phenyl-7H-pyrrolo[2,3d]pyrimidin-4(3 H)-one (1.0

g, 4.2 mmol) in phosphorus oxychloride (25.0 mL) was refluxed for 6 hr and then

15 concentrated in vacuo to dryness. Water was added to the residue to induce
crystallization and the resulting solid was filtered and collected to give 0.90 g (83%) of
4-chloro-5,6-dimethyl-2-phenyl-7H-pyrrolo[2,3d]pyrimidine. 'H NMR (200 MHz,
DMSO0-dy) 6 2.33 (s, 3H), 2.33 (s, 3H), 7.46-7.49 (m, 3H), 8.30-8.35 (m, 2H), 12.20 (s,
1H); MS (ES): 258.1 (M"+1).

> 20 The following compounds were obtained in a similar manner as that of Preparation 11:

ﬂh

4-chloro-5-methyl-2-phenyl-7H-pyrrolo[2,3d]pyrimidine. MS (ES): 244.0 (M"+1).

4-chloro-6-methyl-2-phenyl-7H-pyrrolo[2,3d]pyrimidine. MS (ES): 244.0 (M"+1).
25

4-chloro-2-phenyl-7H-pyrrolo[2,3d]pyrimidine. 'H NMR (200 MHz, DMSO-d6) 8.35

(2,2H), 7.63 (br s, 1H), 7.45 (m, 3H), 6.47 (br s, 1H); MS (ES): 230.0 (M"+1).

4-chloro-5,6-dimethyl-2-(3-pyridyl)-7H-pyrrolo[2,3d]pyrimidine. MS (ES): 259.0
30 (M'™+1).



deam nase. After five hours of incubation with 4 U mnm adenosi ne dean nase
and |igand, induction (3-gal act osi dase was mea!ed usi N §CNB® 2802t he
substrate for (3galactdSide. 5 x 105 cells were us per assay. The results
obt ai ned wybhoddstA stimul ation indicated that at a NECA 15 pcpus®ntrati on
of 10-8 M approximately 2-fold stinulation of ~3-gal actosi dase activity was
achi eved. Mreover, a stinulation index of6%pproximately 10-fold was
observed at a NECA concentration of 10-5 M The utility of this assay was
extended by validation of the activity of antagonists on this strain. Two
known adenosi ne antagoni st, XAC and DPCPX, were tested for 20 their ability
to conpete adaihiero- SNEdmn(tbyl Z}(Rfﬁt;ryf)o}H-ayrrpln[l 9d]pmnm«¢ne~éﬂg1arvaw@§.mas,e
assay. In these assa%i2 al act osi dase i nduction was neasured using

as the subst MMEO0hio L. 13- 35es1 Hp 6r08{ddal= 1Bnd-orlds Ui)s7 Phéid af ed 8( hat
bot h XAC d t d Al
agen05| neapeggggp)hé Wﬁﬂﬁwgafﬂgsa@ﬁjﬁh%n@%bﬁ%y( resé)gztssvel y. 25

In order te determine if this inhibitory effect was specific to the A1l
subtype, a series of conplenentary experinents were perfor med with the
yeast - based Azhloreceptonethdsa(3-{wwbeii-praolof2, E&bmpmedmg HRéMR 2000z ned
wi th the A2a yeast-based assay indicated that C was a relatively

effective A2PMEC Br2-Ahtsadbnixt] (scdHi %@%fr& IWI)’t7n78p(§bFH)sl$e’c$ (lse’dﬂ))r 1302 (s

contrast, inert at this receptor, as expected 30 from
publ i shed regcg t's S(Egg %%W%doz VD 991 62518 PCTNS99/ 12135 -99 | V.

Radi ol i gand Bi nding The A | adenosine receptor assay was further

-characteri zed bi;1 neasurenment of the receptor's radioligand binding

“par anet erld). Broh

€

racieﬁrémetlbylraicyrgomﬂntxlsﬂdm0w2 Bdlpeximidihe. aHdﬁMR @@0 Mdept or
r ef erence conpounds anal é)Ed usi n

prepared fromNegdde é)lﬁr]eéé)iﬁr{ﬁ’ @ﬁ’é %a’rzrésn 3}51)12321&%3 me2% @ie br“ 91’(&3”‘1)

results vvithgz{%egﬁ) Ig(me expressing the human A 1 adenosi ne receptor
wer e conpare hose rom yeast menbr anes expressing the human A2a
adenosi ne receptor or the human A3 recept or to exam ne the specificity of

bi nding. To 10 g;rformthe assay, flfté of menbranes were incubated with
0.4 nM [ 3H) Céx%h e5b61év1eeé1§ilr?g(2c%wh)r? tnysiedoldP dinysimydinge H NMR (0 MHgands.

and 2 b ambedidile R s rﬁiﬂpméﬁ%ﬂfﬁaﬂ%&@%%%ﬁ?@,55 "
ce-col 0 50t Trer opr v HEe218 GARTE MRS SLPEE Ly T api o

filtration over GFB fil ters preV| ously soaked vvlth 0.5 poI yet hyeni ni ne,
using a Packard 96-wel | harvester. Data were anal yzed by nonlinear | east

square cur ve4lorpSed-simsathz-6-thisnyd)- B nymool@ Adinyrimiding. HINMR @9 MHzyes

 SUonpoundn RMSRbS A lth 2 A CT o) Topcdls| B8 g feaab e = 32! °
?94313 | Do 89H. ﬁl}?ﬁ@%]@ _52%4) ﬁ%ﬁﬁﬁ‘l\ﬁ’ﬂif@g) Q@Z@(mlﬁl B- MECA727. 7859. 43. 1Al |
x0zi nel072. 01934.08216.

4-chloro-5,6-dimethyl-2-(4-fluorophenyl)-7 H-pyrrolo[2,3d]pyrimidine. 'H NMR
(200 MHz, DMSO0-d;) 8 2.33(s, 3H), 2.33 (s, 3H), 7.30 (m, 2H), 8.34 (m, 2H), 12.11 (s,
1H); MS (ES): 276.1. (M"+1).

25
4-chloro-5,6-dimethyl-2-(3-fluorophenyl)-7H-pyrrolo[2,3d]pyrimidine. 'H NMR
(200 MHz, DMSO-d) 6 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).



2 8 NOY | fl~ WD 99/62518 PC T/US99112135 - 100 These data |S£§| ﬁﬁ&e lioaat
the reference conpounds ‘e affinities consistent tho r rd in
the literature. The data rther indicate that the ycdast-based assays are
of sufficigphopgixggtivity to discrimnate receptor subtype HEERUHPMARIBS~ 5
Functional Assay using Yeast Strains Expressing Numan A2a Adenosi ne
Receptor In this exanple, the devel opnent -&f6-a functi onal screening assay
in yeast for nodul ators of the human Al adenosi ne receptor is described. |I.
Li gands Used ulhisisay,6-Hmdihgl-na-hstophioandHagennsg? nejpyamidme! 'rANMRher

t horoughly characterized and comerci al I'y avail abl'e |1 gands were used for

study of the (RoBENMEZDMBOaR) dL.34UCIHNDB4I(y, 3ERPT.B3 dad2l)) 7yea(at. .l HihT.82 (m,
| i gands have been used in the establishnent of this assay. They include: 15

Li gand Repor t dB)«i2-Fufret HerMAJERb &7 BT 1nM agoni st

5' - N- et hyl car boxam doadenosi ne 10- 15 nM agoni st ( NECA)
(-)-N6-(2-phenylisopropyl)-adenosi ne 100-125 nM agoni st 20 (PIA) To prevent
signal i ng @Ue41&116rB€5,Gfd%étﬂfim-@og%iﬁﬂ?ﬁﬁ-;ﬁ}&rdlé{ﬂ%ﬁw@ihﬂﬂln@. TENMR (Z00EVIOE, ne
deam nase (4U nm) was added to all assays. |l. Biological Response in Yeast
25 A2a recept DMBQeady) stis24andr E=tceEHedbH p .28, 3Hp2e8 (y 3H), 308 (qul)at &6 tHre
pheronone response pathway in yeast transforned with the A2a receptor
expressi on pl AEbd - %hes. & 'rl\é§§¥~ﬁ1j 227 0¥ +EAsE 1 OK, G-, sD229S or GasE 1
OK+D229S. The ability of ligand to stinulate the pheronone response pat hway
in a receptor dependent manner was indicated by an alteration in the yeast
phenot ype. Rege sz AR L1oF AL ire RENGLARD, f hetd¢l

uxot rophy togﬁoﬂcﬁ?d?ﬁtgmg%g*lg{yr{gggﬂ?fd([é’ggwgﬁ @Hé)'og fusl @ﬂf)]s\g?krbrﬁs‘e@‘ejhﬁ%
d-hdependent t eanghBHRANS (weaH), B40I(at1él); MB(EH0M2.0M i) ght i n the presence
of WO 99162518 - 101 2 8 NOV 20Q PCT/L1S99/12135 histidine. Cells were
washed to renove histidine and diluted to 2 x 106 cells/m. 5 ~1 of each

t ransf or mant teed np 6L ve npdi j i i,sti-ghine) or
sel oot ve. medi eI HARIRSPRE B LY D PR S ER A 8 Bl BnES) 2
deam nase. Plates were growmn at 30 C for 24 hours. In the presence of

hi stidi ne both Receptor+ (Rt) and 5 Receptor- (R-) strains were capabl e of
growt h. Howev@repamationd2absence of histidine only R+ cells grew. Since no

| i gand had_.been added to the l.ates.two expl anati wer ssible for
this resuﬁl5 . Gne poSd %ﬂ?‘g“’."nﬁ’!ﬁr@{“&m‘%%"mgéﬁé gtﬁde]ém%g?‘g‘f”&é‘ﬂ?i ng
yeast were at cg&bghfd iwag/i\&mo afifol§ HEdibRarle! (JOMJ nL)dRR ST 0036 §ADWAs added
Medi ated Activation (LIRVA). Alternatively the yeast could have 'been

synt hesi zi ng theri-digarbenate (48e go23.0 enmdlp athioom tamperstury ckhgaesulted oustureuyas

Poasy LTS SRR S0, 08, L OO RO oM P
adenosi ne deagipas abtor@htrded M?:%gé d8meW. The e@fﬁu?%@ﬂf}tﬁra_?_%ﬂ w?itﬁ@t@k@%nd

indicating that the yeast were i ndeed synthesizing |igand.
C;nt er pr et 20i othendHtecaxh fTihe ifidtdate yaa colZatraped it tacas s@grynesslto giviech mixturehof &/-15
i(peri ment R+ yeast (&3 GasEl OK strainh expressing the A)Za receptor) were

i nocul at ed at iM% (&d riimethylethoxy)sarbonylaminpprgpangand diosamane-§Ahils or 1 x 1

oS [1s/m) | j ] um).
The st 1 ngenco g hReBosgRaREn Al BRI LR SWCAISAEAT BIREEE 1 0L (o
0.1, 0.2 or OcHrom¥epiraphyafiethod. IThe, Mixture e ueed B Jhe reactionre Exirple 8ant agoni st

of i m dazol egl ycerol -P dehydratase, the protein product of the H S3
gene. In the presence of adenosi ne deam nase and 3-am no-1|,2,4-triazole

yeast ~.. >2§gr W I es§ vigor ously. However in the absence of

3-amno-172,4 denosi ne deam nase had little effect. Thus

adenosi ne-deam nasqissffioh of #thoa%h-Aid-841 (126 £5312RAMIY A2 AR ARRR. (F5BPnSe
g, 0.29 mL, 3.373 mmol) in dichloromethane (20.0 mL) was added a few drops of N,N-

dimethylformamide at 0°C. The mixture was stirred at room temperature for 1 hr
followed by addition of cyclopropylmethylamine (0.229 g, 0.28 mL, 3.212 mmol) and
30 triethylamine (0.65 g, 0.90 mL, 6.424 mmol). After 10 min, the mixture was treated with



An al ternative approach to neasuring growth and one that can be

m ni aturized 25 for hi t hr oughput screening is aEZa rece®BoNOVi 3802d
spot assay. A GaskE 1 train expressing the A2a eptor (A2aR+) or

| acki ng t heorseeeasor (R-) was grown overnight in the presene€T®RIMI2EIS di ne
and 4 Unl adenosi ne deam nase. Cells were washed to renove histidine and
diluted to 5 x 106 cells/m. 1 x 106 cells®ere spread onto sel ective

pl ates containing 4 Umn adenosine deam nase and 0.5 or 1.0 nM 3-anm no 30
1, 2, 4-tri azol eM Kydroeticridd (10viesiL) andithe dqaeous rhixuure was pktrazted wigh f ol | owi ng
reagents were WD 99] 62518 107 2 8 NO Y 2002 PCT/US99/ 12135 applied
to the nonol adieeromethageddentist md,)- Ble orZamcsPREIPAWAS CORfieRERtEY I vacHoId de
(DVBO), 10 Pl A 10 .nM. NECA. . he: gr 0 . 0 C. The
results shomn/zéd'y 't]ehgé'?f hc'eerleflrém/Ie w%aﬁgﬁ?lg?g‘lé@pgt/\%}l&&%u&gao/gné Fgg(?&égv"\aﬁélﬁ hi sti di ne

was added to dib@thm‘éiaanidbgz@()ﬂmm} 0.5ft. A6k @nRRhYofdheyivdht M BR%o,WREr € t he
A2a receptor ligands PIA 5 and NECA had been spotted. Since the plates

cont ai ned adensdinwasiveatthwid, | Misydreghtoride @PAnh) sudeateyladetasdR6:8 nilald Theen
spotted confirned that aden sigei}?dearri nase was acgi %e.. Ilb. fcﬁsl Lch.aAssay
10 To Quanti tBFMTENFTERAERT 3rd IeAAPEA YR PEPREARAY sOuf fedilaihydpgxide
(3gal act osi daggrf DEOYRNNEURILACERROTEREY HfhiiokBA3 theddub RSoRIRA GRS N0
GaSEl K, GasSD229S or SEF OK+D2295 were” transfornmed with a plasmd

encodi ng t he dubijrard AR o @chmigerco{ i) elmedmvith 28%pyasliiedo lghekd. DER ¢ [E7YEcLpt Or

(R). Transformants were isolated and grown overnight in the presence of
hi sti di ne andN4ytopdopstiesibyli frelahin® adederi HaASMR R0Q Mgz, Cli0R) He28 (a RHd.ed to

¢ x 106 cells ang ..e sed i Nereas n rati.o f 4
our s, off ok 57 218k B er B30 (¢ AED 250 8P SRt tudvs P51  he
cells. The reppliyys denonstrated that essentially no (3-gal actosidase
activity was detected in R strains, whereas increasing anounts of
~i -gal act osi dase activity were detected in R+ strains expressing either
GaSE 1 K, D229S, or, GASE 1 OK+D229S as the 20 concentrati on of NECA
i ncreased, FﬁgﬁﬂéﬁlﬁﬁLﬁﬂdose dependent increase in units of (3gal actosidase
detected i n ngspol S 1o j.gand concentration. This
dose depende&gagaggﬁgkﬁggéggzaégdh?ﬁygg?fgaﬁg%?gésing t he A2a receptor.
Further noi® t hensvbdtcyphinexyldiaasing 0168 ps3.2 honol) has ARsolverepdichloronktHans E
10K. The GaSD229S construct was the second-npst potent Gas construct for

the A2a recegd®dmLinhfselutiqa of gi-shutyldicakensto (53 nkd ¢ mmalas4q mé | east
tent of the; t d, t . +D229S
Ponstruct st IR TAESAME T, LERRE Aflr AR, METHADE o8 Bl a2

activity. WonOhG28@8 and Wider. 12 IN/dds Werk0RBarked/abiSYY dquédidtaye@twas f urt her
description of the as.salﬁ-/é identified, see U S. Application Serial No.
09/ 088985, erfxira¢ted with (i€ EA%). Ehegnamshineshorganipdpyisessvere dred eperdieSPn

content s 81 WiEC afiooElyAd (PG APEAFR e st PR urIEsC Qi

Phar macol ogi C@bcﬁgggp%gej g,g’af}gﬁ@[%uf{%g)cg)‘gl@l Gaengs e (BRASATPS 48\Blsy Pes

Material and Met teria

[ Cycl opent yl -1H)34.87 gbepyH 6avtSi (ES): Br[2{Mr-ely! - 2, 3- 3H(N)] 10 ( 120.0
C/mmol); [3H -CGS 21680, [carboxyethyl-3H (N)) (30 G/mmol) and ( 1251}
AB- MECA ([ 125I1]-4- Am nobenzyl -5' - N- Met hyl car boxam deoadenosi ne) (2, 200

C /mmol) were r ug| MA) . XAC (Xantine
am ne congene4r'W‘a@#ﬁ‘frE‘%ﬁ%@@%@&%’rﬁ%@ﬁﬁ%ﬁ%@? gdzﬁﬂghd | B- MECA from
Research £ 0Q*hl-@éﬂ-ﬁ@ﬂoﬁrédﬂb&{y@fﬁd;@ﬂl@#cﬁrﬂﬁwxm&hﬁié,(SM\Qng, Ta¢ niiden ok dRsolved

Deam nase and 15 Conplete protease inhibitor cocktail tablets were

pur chased fr amdBbbitomatpene 20 mhei rc@dr gnhyghide (260apg|2.6) mmgl) wikaddednes from
HEK- 293 cel | s, st abl y,ex sing.the human enqsi.ne 2a - al.,. Adenosi ne
b [ RB. HASb] BIPRSEATERLS BOrREnAGIcPE Sl hreg JHE ae: TGHC b e ehor o
purchased fr ,gﬁp‘; i i : C 3

were from Li 1828 r'gl'% hnéﬁaﬁe@k?%{%rﬁq%%ﬁg%,egm%éy%%ggﬂgléﬁ)@éu{' m{eg’%’%e? was
from Hycl one drganj@layerdWere dfiad bvatvigBos,. filSaatimir onyarstaie Rechstalitzagbn ai ns

CY12660 [fart * 1442 tbtl-1 fusl-H S3
30 (EtOH/H,O) yielded 190 mg of white crystals (30%). 'H NMR (200 MHz, CDCl,): §



canl stel4:arpl::LYS2 ste3*1156 gpal (41)-Gai 3 |ys2 ura3 leu2 trill: his3;
LEU2 PGKp- M al Leader-hA 4R- PHO5t erm 2nu-ori g REP3 x] and %Y?ﬁ@é 0
[gpal p-rGa 25 sEI K farl 442 tbtl-1 full-H S3 canl el 4:ar @0 zueS*
| 156 |ys2 wpa36bQ82 trp 1 his3; LEU2 PGKp- hA2aR 2nu- on REP3P&VDS}9/melse
devel oped as described above. Yeast culture. Transformed yeast were grown
in Leu-Trp ( LT ] media (pH 5.4) 30 suppl erfdnted with 2% gl ucose. For the
preparation of menbranes 2SO ml of LT nediumwere inoculated with start
titer of 1-2 m.dQﬁ.nﬁgﬁ,&i}m1.ﬁBQ§D9ﬂ)§Q9m2.1@\(§mm,h3.4o (Hisﬁ}g, @.mézﬁpm){\mo
991 62518 PCT/ US99/ 12135 - '104 culture and incubated at 30C under pernmanent
oxygenat i on bybrsot Hi),i 40 (bas,t1é1); MS EESYr257. 3/ -+l he242dl (M~ wene2hlat (st &6). by
centrifugati on and nenbranes were prepared as descri bed below. 5 Manmali an
Ti ssue Culture. The HEK-293 cells stably expressed human Adenosi ne 2a

receptor subt %W%—%@%?getﬂi(aP%c?oﬁ%%gﬁmﬁ@ﬁ%%%étﬁwg"-h}pﬁﬁf‘f’—lﬁl- -}megwegjyl) X

essential nedia( suppl enmen etal bovine serum an

peni ci | i n/st nspiods[RSdipytinsidinesel ective pressure using 500 nmg/m G418
antibiotic, at 37Cin a humdified 5% C02 at rms&gg ) 10 Yeast Cell

Menbr ane Pr epdt-@¥-aeets)-1s0/-hitosydarbanyb-inass-& AHae {‘géia;ﬂTﬁ%f] 98\reg.rf). thmmol),
i bat i b L ti t 2,000 i 00 tri .
cubaton by ok s on #2,000 0 LD SRR TROR0. SO L

resuspended i fhe Qatliord s EsHcEntta&d. STRUrH& soli@, DMSIO (ZnEEINaHED /250 n%m
EDTA; and 5 nmM EGTA] 15 suppl enented with Protease inhibitor cocktail

tablets ( 1 tabinet) apdri-cbonotS,Gdimethyl-2-chenys 7Heauw!l¢[25 ddpyriveisline400 160 0;14
éi‘gma) were added to the suspension and the cells were broken by vigorous
o

rtexi ng ¥t 4wnpbrwvere gpmbing in hBaskgpnddeatedins 13 TGt Adtend £ thonrrel theireasaion Yasnd

. subsequeneP It SRR iEmictllrd il RIS BACHRGHR!, Theldied oy Resa,
type SS34 20 rs@%zﬁét)ﬁdfaﬁd tHeagiibdus 138 was SirictdiOwitR FRD A8 €3:0E MThe lcodBned organic
resuspended in m menbrane buffer [50 MM Tris-HClI, pH 7.5; 0.6 nM EDTA;

and 5 mv Myd Jayesuppteairiedtordr Migbp, Hiltarecharal donedrisiatesk (Crootatwigraphailfsibes (1
tabl et per SO nm buffer e -8 foor further . ri. t 25
Manmmal i gn Cel Ipr‘l”@ﬁ%?‘é’r}@‘)’tﬁaﬁg5?‘;"%1@5%&(%%%5&930’85I°¥ﬁé%?ogﬁgiswg@?pg’@par ed

as describef prsyi:g¥sl w¢yzic Eet al.: J. Biol. Chem, 267, 9844-985] )

1992) Briefly,- cel'ls were washed with PBS and harvested with a rubber
policeman. Cells were pelted at 4C 200 x g in a Sorvall RT6000 centrifuge.

Th [l et d i m [di sh of |ysi f f t 4C (.S nM
The el el s KeSuSReiat L Dot S orb s T R
fluoride, 10 W@l,&@?@%@x@&i@hﬁn}%gﬁdﬂ WA dds Qb Bistivad HOTDLGRIER! 2' 2

a Dounce honogeni zer. ate s then tcentrifuged at 36, 000

Nov 2002 WO 9926 #) sdRGutddSHAR pyAdine (23800g, X0 i @hr MethanRGHEBny! shderidsS300
rotor) for_4~ mn and the pellet resuspended m5 m_ nenbrane buyffer [50 mM
Tri s- HOl, $H m8:2-6@0 mmel) wesrdded drapvigrol tterd 6 howRa, Biegrgation i dilut

Fuoride, 10 f ti X d I 0 t =80 C
For further enbir HONRACEs e S thet SeR o b ot |3F Bl B RE o

Bradf ord dye- @mdi, (3k)PMheeibhed OBE36d R ks wWike dridtbdver BIgBhefilteréd and 8 (
1976)) were used to deternmne total protein concentration in yeast and
marmmal i an mentseaeratratedd seeaystalizationd QLA O3 tisldade2 06 ang phwhise carstals (29%).

pal e T . e e
oy anes 1t oab e CRIMIA Crfinp etd-b i 42 | ATE, 1B B0 58 fm 4115218} ©"
25 (s, 3H), 3.20-3.50 (brs, 2H), 4.37 (brs, 1H); MS (ES) 293.1 (M'+1), 278.1 (M*-15),
237.1 (M*-56).

4-(4-trans-methanesulfamidocyclohexyl)amino-5,6-dimethyl-2-phenyl-7H-(1-
phenylethylpyrrolo[2,3d]pyrimidine.

30 4-(N-sulfonyl)-N-tert-butoxycarbonyl-trans-1,4-cyclohexyldiamine (206 mg, 0.71
mmol), was dissolved in dichloromethane (5ml) and diluted with TFA (6 ml). After 16



human Al receptor subtype were carried out using antagonist [3H DPCPX as a
radi oactive |igand. M anes was diluted in bindi buffer |

Tris-HCl, pH 7.4; cont ing 10 MM Md 2; 1.0 MM I!A; 0. ZSW&MZM%
adenosi ne ¢anedddgme and | protease inhibitor cocktail tabl ertosadizi1as
concentrations of I .0 ng/m. 15 In saturation binding nenbranes (50
~tg/well) were incubate with increasing cef@entrations of [3H DPCPX (0.05
- 25 nM in a final volume of 100 pl of binding buffer at 25C for | hr in
the absence apg,prigseesoRval Condvhiritb@beheduddNeattibremBewe! bMEG (PHiY. er
plate. In conpetition binding nenbranes (50 ~g/well) were incubate with

[ 3H 20 DPCPXNgHICQ;d100ng, h.lanimiohaindedhlore-5o6-dib@dhyi2-plienyi-Ath-ng buf f er at

25C for 1 hr in the absence and presence of 10 pM unl abel ed XAC or

i ncreasi ng coneediplaidlprsmidine watsecaombanadongdlaskiand heatedag-IB|1°C. i figrdtsi hoars,
pl ate. Adenosi,ne Za recepto ubt conpetition radi ol i d biinding 25
Conpeti (1 on bIRAFHGOBN REREEL L BT BT ea i it BRERE RS, he
human A2a 56%&5%@9%@@& RefedriddaflePNpSUS] Mekr@&DMd &ncétfdedCS- 21680 as
a radioactive |igand. nmbranes was diluted in binding buffer [50 nM
Tris-HCO, pH Thbmategrephn(sisaoepamtddyGilide, 20: DCHIKAZETOA]) Yel26dR BSAg of a L
adenosi ne deam nase and 1 ase, inhibjtor cocktail tablet/50 m] at
concentrat i onéol@r(%gﬁ?éleﬂ’a-/ H&?é%‘béwzﬁﬁs - 106 2 8 NOV 20d2'

PCTI US99/ 12135 Menbranes ( | O pg/well) were incubate with [3H CGS-21680 (
Il 00 nM in a final volune of 100 m of binding buffer at 25C for 1 hr in

the absence aBfampisknce of 50 pM unl abel ed NECA or increasing
€egncent rations of conpeti ng% conpounds in a 96-well mcrotiter plate. 5
A i

enosi ne 18 r ecept drsodBippeatidrshderor pftidimethuintphenydi’ Hopyoemples Idpuimisined0A§ on

nmenbr anes from I expressin he n recept or bt ype
were carried %U%%ﬁ%f g‘bdo%-?}sa? ?'lfhygrﬁ%%yc %{eﬁge&mﬁs&gg&g&&l@%ﬁﬁ@gn In?eél?sa?ﬂd. yP
Menbr anes wassilidxitieqd0J0mb) Was Rerddif180°E &2 STHY AftbiScddfhg dBtn fo foond 0

containing 10 M Mgd 2; 1.0 nM EDTA; 0.25% BSA; 2 U'ml adenosi ne deam nase
and | prot eastenmipsratiret water Ol mil)) waslstidad B0 the fesultedagneeustsohittioprwasektractgd

/m . Menb Q0 pg/uel | i ncub i ¢ 1251] . AB- 0,75
" & final voriREGReBI T b oFiham i R OA e e iMis b "
absence ang priR&eaGhe Altrat@wddbiileabHbe s 48y Réss! the réstdle\as

concentrations of conpeting compounds in a 961 S well mcrotiter plate. At
t he end of t hehrbmewgetphed pnsiiea Adl toARee QA% g AB% pafeb{brasubt ypes radi ol i gand

) S B Rt o, P S PR 5 T o
over Shess, {1 St YR BPLIBLICIER RLLIgS bRkl Yl

(Packard) . The6Bi3l19e(m, A, £S2ue3®(r6) 184 883l gd= SN 1HY Ad6-748l(In, 3H), 8.40-

scintillation fluid (McroScint-20, Packard) and counted in a TopCount
é(éPackar d) 20As84¢ §ddad=e2-Bc¥ Har M 10r60t(s.i I3Di M ES)NGH-304ctDi ¢ bi ndi ng was

.6 0.5% 10 8 1.1.84% and 15.1 2. 6%; of the t.otlal bi nding in g Al R, ~A2aR

and A3R bi ndi hg° fplioxgne corapainds Wers obtaisedyfia gy ﬁ%m%"?é%gﬁf 8f

conpetition radioli~and bindin Conpetition binding on nenbranes from HEK293

cell stably expressing the human A2b receptor subtype were carried out

usi ng Al r ecepi{(byraasvhadonysiclgligky)DRDB60-astlyl-Rgdendeilve | i gand. Menbr anes

was diluted in binding buffer h_}o mM 30 HeP[I)es-KC]-I, pH 7.4; containing 1.0

mM EDTA; 0.1 m@@ﬁ%z%ﬂfmm@lrem NMRPO0 MHz CPCI3 K5 § 13445 MppygrkSHY, 8.45

PCT/US99/ 12133, -1 %r-H), 7.55 (m, 3H, Ar-H), 6.17 (s, 1H, pyrrole-H), 4.90 (br d, 1H, NH), 4.18
(m, 1H, CH-0), 3.69 (m, 1H, CH-N), 2.40-2.20 (m, 2H), 2.19-1.98 (m, 2H), 2.25 (s, 3H,
CH3) 1.68-1.20 (m, 4H); MS (ES): 323.2 (M'+1).



adenosi ne dearni nase] at concentrations of 0.3 ng/m . Menbranes ( 15

pg/ well) were incubate w [3H DPCPX (15 nM in a(ﬁnal v@ gn'PUYBz(mgAO pl

of binding buffer at 25CTor 1 hr in the absence an resence o .

unl abel ed w/Q®9@es18NCr easi ng concentrati ons of conpeting conPelini$gy12i3a

96-well mcrotiter plate. At the end of the 5 incubation, the assay was

term nated by the addition of ice-cold 10- A Hepes- KOH (pH 7.4) buffer

followed by rapid filtration over glass fiber filters (96-well G-/ C

Uni Fil ters, Ragkaad)-hpdrexyouihyxyliesinakemeihyl-Q-[@fnpoyiet hyl eninmine in a

Filtermate 196 cell harvester (Packard). The filter plates were dried

coated with 5yrpld[ddidipysmhidine IFRNMR (200MHZ, IRECIGS6i11t3726, | Raykated) Harki0
in triplicate.

d i TopCo Packar d) 10 d
Non- speci 11 ¢ (61 AU AS-Uhd BATs Ho AT o J61e: Dbt ar-Ai Ao (ased s REDET A ng

of [3H DPCPX._ [ }f@ - 1251 A b(ggﬁ of i t

di fference bza%fn\i\é?rﬂct € t%%gﬁgbﬁg?%ggg%dwﬁ%% pég}q?’?épfil'r?g?ﬁlggﬁr}’g@eﬁtg’ﬂ )
i nhi bi ti ons ofCHihiet.68TmuRd SIHMEBISq@S)LB 2 2(MagHRL nst tot al bi ndi ng.

Conmpetition data were anal yzed by iterative curve fitting to a one site
nodel , and KI values were calculated 15 ,from | C50 val ues (Cheng and

Prusof , Bi ochem Ph | 99-3109 1 i G aphPad i
2. 01 sof tvarsHELGITEOR e Pher A RgEr e T IR i e P s

receptors is fo ' Hapr it | . AAGEOR ]

det ermined | |2tg4gnsd€%ﬂmhﬁg (ag ¥ | ﬁ?’t?%%ﬁP%@géjtgg{’]?gﬁA?ﬁ?’?Sggﬁ’gﬁa&mt 7e'8%i ty

of the AdenoSineH U=nRecHp! okl PR3 & HeISEE Ha) pyeidlktH), Grasden. TEOHROSS
€p\repar ed from Sacchar E:%ces cerevisiae transforned with human Adenosine 1

recept or Bubt3ygre(re.d Hs CHabY, Ze3h2 B2 (e 25012410 6@m. bl 411 Himmgt Hf M3 H]
DPCPX with a of 4.0 9.n The and Bm~ val ue were cal culated from
the saturati g\ﬁp}%Q%%magﬁé‘“]ﬂBNQ)a{!tﬁggd transformati on of the data
indicated a single class of binding sites. The densities of adenosine

binding sites in the yeast nenbrane preparations were estimated to 716.8
43. 4 f ol / ng nénenneydexsicaclehexphianphendrfadineibylcl(3-pyndylp@He har act eri sti cs

vere i nvest] GHEBIASTSHDIPEe FoUNBE (FYLNGE: SdrbLt R ShaatiD: RAB.CHOPX:
CGS- 15943; 6 ; - 123; 8 6

pCT] USoo 113w Cao o B A0 3 GR AP ASAT SN 0P B PR b 4d 1
[ 3H DPCPX i i, hH)eMSqERSEB38an Mk ‘arlgler . Di spl acement curves recorded with

t hese conpounds show the typical steepness with all the |Iigands, and the
data for each of the |ligands could be nodel ed by a one-site fit. The

apparent dissogGiatio onstants esti.ma for j pdi ;vigual compound 5
fromthe curve '(%5€%£%y05?8B%®%?%§g%%%h§)%&jé%ﬁﬁ1%hed for the
receptor obt gj F s i S S om
veast cel | s BF Beag Py e o B e 8 Pl & (g
€~ C5. 515 TWPCRE0. (5CEID), B524rh( 1 BNEQS1(AS,. 16{)R)%-881 (A5 BH B 6B ACAHD 6. B2@n, 1H), 7.53

| oxazi ne894.|  CDS- 046142 13,9 CDS-046123 9.8 Tables 6 through 12
denonstrate t(PPel’éIP’fS?-%%l@y”é{Pid"l§t(E§)cit337éz Al ty profiles of 25 deazapurines
of the invention. Tables 13 and 14 denonstrate selectivity can be achieved
for human adenosi ne receptor sites by nodul ation of the functionality about
t he deazapur ido@-panksiRdisycydiahexdathind-S%-dipmanwt I--agyhives-sur pri si ng
di scovery that the conpounds set forth therein have subnanonolar activity
and hi gher selysola[2B3djpyfioridined HAIMR E200dtz, €D Clnda266d .6 EHE,@ndo@nds i n

Tabl e 13.
25 3H), 2.27 (s, 3H), 3.71(m, 1H), 4.20 (m, 1H), 4.84 (d, 1H), 7.03 (m, 1H), 7.45(m, 1H),

8.13(m, 1H), 10.38 (m, 1H); MS (ES): 327.2 (M"+1).



30 WD 99162518 - 109 TABLE 6 Activity of CDS- 04614’? Seri es: Effect of
N6- Substituent 5 Z 8 2002 PCT/ US99/ 12135 N~ |/~ z N y‘é—hﬁl
Bi ndi ng Yeast Code R KM nM |C50 (nM CDS-046 | 13 9 97. 8- 0
CDS- 06236 WA@89/6251, 000 OH CDS- 069533 " OH 483.5 >10 000 ~~~-PCHEP$21369534
.~ OH 196.6 4442.0 OH CDS-056176 H o >10,0QQ >10000 O CDS- 056175 H o >
10000 > 10000 CDS-062352 0Il 297.9 >10000 "O‘Ph WD 99162S18 2 8 N O Y 2002
PCT/ US99/ 12135 - 110 CDS-0623S 1 309.7 > 10000 CDS-090909 ,,,..C0H 29.1 a
~+) CDS- 090918-(498v8-hgDexyenddlExahambo- 5p-dHethghd-c96Rpsyb7dh 785. 6 > 10000
,~--(~y 110 CDS-092474 64.8 NHAC Trans% ,Sﬁ

pyrrolo[2,3d]pyrimidine. 'H NMR (200 MHz, CDCl3) 6 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 (ES): 329.2

(M™+1).

4-(4-trans-hydroxycyclohexyl)amino-5,6-dimethyl-2-(2-thienyl)-7H-
pyrrolo[2,3d]jpyrimidin-4-amine. "H NMR (200 MHz, CDCl3) 6 1.28-1.59 (m. 8H), 2.19
(s, 3H), 2.29 (s, 3H), 3.74 (m, 1H), 4.19 (m, 1H), 4.84 (d, 1H), 7.09 (m, 1H), 7.34 (m,
1H), 7.85 (m, 1H), 9.02 (s, 1H); MS (ES): 343.2 (M™+1).

€) 10
4-(4-trans-hydroxycyclohexyl)amino-5,6-dimethyl-2-(3-thienyl)-7 H-
pyrrolo[2,3d]pyrimidine. 'H NMR (200 MHz, CDCl3) & 1.21-1.60 (m, 8H), 1.98 (s, 3H),
2.23 (s, 3H), 3.66 (m, 1H), 4.22 (m, 1H), 7.27 (m, 1H), 7.86 (m, 1H), 8.09 (m, 1H),
11.23 (s, 1H); MS (ES): 343.2 (M"+1).

4:(4-trans-hydroxycyclohexyl)amino-S,6-dimethyl-2-(4-ﬂuorophenyl)-7H-
pyrrolo[2,3d]pyrimidine. '"H NMR (200 MHz, CDCl3) & 1.26- 1.66 (m, 8H), 1.94 (s,
3H), 2.28 (s, 3H), 3.73 (m, 1H), 4.33 (m, 1H), 4.92 (d, 1H), 7.13 (m, 2H), 8.41 (m, 2H),
11.14 (s, 1H); MS (ES): 355.2 (M"+1).

4-(4-trans-hydroxycyclohexyl)amino-5,6-dimethyl-2-(3-fluorophenyl)-7H-
pyrrolo[2,3d]pyrimidine. '"HNMR (200 MHz, CDCl;) 6 1.26-1.71 (m, 8H), 2.06 (s, 3H),
2.30 (s, 3H), 3.72 (m, 1H), 4.30 (m, 1H), 4.90 (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, CDCl;) & 1.30-1.64 (m, 8H), 2.17 (s, 3H),
2.31 (s, 3H), 3.73 (m, 1H), 4.24 (m, 1H), 4.82 (d, 1H), 7.28 (m, 2H), 8.18 (m, 1H), 9.02
(m, 1H), 12.20 (s, 1H); MS (ES): 355.3 (M"+1).

30



CDS- 092475 6726.0 | VHAC Traps (R R CDS-091l 75 HO-,, 32.1 (dl) ., WO

991 62518 PCT' | L1S99/t 213N CDS- 062351816. 92577. 0" 'CD
(dl ) CDS- 0909 4, , , ~~OH34. 3®~~OH TABLE 7 5 Activity o®cDS- 042182NG¥ 2002
Effect of ®oSwkaststuent ,,,,OHHN M N RN NH 2 a Nov 20X/GR99AR13S

Bi ndi ng Yeast Code R Ki (nM 1C50 (nM CDS—_/.RE)S\)/SSZ 604.5 > 10000 N C

CDS- 090895 157.7 763.1 O WD 99162518 2 8 2002 PCT/ US99/12135 _11~_ -~"
J .__~ CDS-065564 | ~ 198.5 2782.5 O CDS-090896 443.6 > 10000 CDS-090903
61.1 297.0 r~4-5-Go8s-0903Pcyclohe3P)dmind42,5-dGDShplo &opropgl-8F: F CDS- 090912

62.8 F
pyrrolo{2,3d}pyrimidine 'H NMR (200 MHz, CDCl3) 6 1.31 (d, 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), 4.78 (d, 1H); MS (ES): 303.2.

dl-4-(2-trans-hydroxycyclohexyl)amino-5,6-dimethyl-2-isopropyl-7 H-
pyrrolo[2,3d]pyrimidine THNMR (200 MHz, CDCl3)d 1.31-1.42 (br, 4H), 1.75-1.82
(br, 4H), 2.02 (s, 3H), 2.29 (s, 3H), 3.53 (m, 1H), 4.02 (m, 1H), 5.08 (d, 1H), 7.41-7.48
(m, 3H), 8.30 (m, 2H), 10.08 (s, 1H); MS (ES): 337.2 (M++]).

€ 10
4-(3,4-trans-dihydroxycyclohexyl)amino-5,6-dimethyl-2-phenyl-7H-
pyrrolo[2,3d]pyrimidine. MS (ES): 353.2 (M +1).

4-(3,4-cis-dihydroxylcyclohexyl)amino-5,6-dimethyl-2-phenyl-7H-
15 pyrrolo[2,3d]pyrimidine. MS (ES): 353.2 (M++l).

4-(2-acetylaminoethyl)amino-5,6-dimethyl-2-phenyl-7H-pyrrolo[2,3d]pyrimidine.

mp 196-199°C; '"H NMR (200 MHz, CDCly) & 1.72 (s, 3H), 1.97 (s, 3H), 2.31 (s, 3H),

3.59 (m, 2H), 3.96 (m, 2H), 5.63 (br, 1H), 7.44-7.47 (m, 3H), 8.36-8.43 (dd, J=1 Hz, 7
20 Hz, 2H), 10.76 (s, 1H); MS (ES): 324.5 (M'+1).

7™y
ot

dl-4-(2-trans-hydroxycyclopentyl)amino-5,6-dimethyl-2-phenyl-7H-
pyrrolo[2,3d]pyrimidine.'

25 'HNMR (200 MHz, CDCl;) & 1.62 (m, 2H), 1.79 (br, 4H), 1.92 (s, 3H), 2.29 (s, 3H),
4.11 (m, 1H), 4.23 (m, 1H), 5.28 (d, 1H), 7.41-7.49 (m, 3H), 8.22 (m, 2H), 10.51 (s,
1H); MS (ES): 323.2 (M"+1).

! For preparation of 2-trans-hydroxycyclopentylamine, see PCT 9417090.



CDS- 090936 2145 CDS-090177 F 48.7 WD 99162518 - 133 TABLE 8
PCTNS99/ 12135 Activity CDS- 046142 Seri es: Effec.f Pyrrof8 NOVW2002
Substituent ,,, HHN R™N- R NN~ i 5R

Al Yeast Bi ndwoxfo@a8odeRR R'R'' Ki  (nM (nM CDS- MeMeMe331 | > 1080098118135

/ CDS- HVeH22. 3148. 3090905CDS- HHVe8. 9090921 / CPS- MeMe2210> 10000090902 r ~
OCDS- ~ ( MveMe863. 105b090eCDS- ~MeMe451205609°1° 2 8 NOV 2002 WD 991 62518 2
8 NOY 2002 PCT/US99/12135 - | 14 CDS-~ ~

At MeMe8451 056889Ch8anb88y S0BPOTL)FMBIOR,6-diwetiil-Nphenyl-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

S (ES):323.2 (M™+1).

! For preparation of 3-trans-hydroxycyclopentylamine, see EP-A-322242.

dl-4-(3-cis-hydroxycyclopentyl)amino-5,6-dimethyl-2-phenyl-7H-
pyrrolo[2,3d]pyrimidine.l

10 'H NMR (200 MHz, CDCl;) & 1.82-2.28 (br, 6H), 2.02 (s, 3H), 2.30 (s, 3H), 4.53-4.60
(m, 1H), 4.95-5.08 (m, 1H), 5.85-5.93 (d, 1H), 7.35-7.47 (m, 3H), 8.42-8.46 (m, 2H),
10.05 (s, 1H); MS (ES): 323.2 (M"+1).
! For preparation of 3-cis-hydroxycyclopentylamine, see EP-A-322242.

\\\

15  4-(3,4-trans-dihydroxycyclopentyl)amino-5,6-dimethyl-2-phenyl-7 -
;;yrrolo[2,3d]pyrimidine.’ "H NMR (200 MHz, CDCl;) & 1.92-1.99 (br, 2H), 2.14 (s,
3H), 2.20 (br, 2H), 2.30 (s, 3H), 2.41-2.52 (br, 2H), 4.35 (m, 2H), 4.98 (m, 2H), 7.38-
7.47 (m, 3H), 8.38-8.42 (m, 2H), 9.53 (s, 1H); MS (ES): 339.2 (M"+1).
! For preparation of 3,4-trans-dihydroxycyclopentylamine, see PCT 9417090.

4-(3-amino-3-oxopropyl)amino-5,6-dimethyl-2-phenyl-7H-pyrrolo[2,3d]pyrimidine.
'"H NMR (200 MHz, CDCls) § 2.02 (s, 3H), 2.29 (s, 3H), 2.71 (t, 2H), 4.18 (m, 2H),
5.75-5.95 (m, 3H), 7.38-7.48 (m, 3H), 8.37-8.41 (m, 2H), 10.42 (s, 1H); MS (ES): 310.1
(M™+1).

25
4-(3-N-cyclopropylmethylamino-3-oxopropyl)amino-5,6-dimethyl-2-phenyl-7 H-
pyrrolo[2,3d]pyrimidine. 'H NMR (200 MHz, CD;0D) § 0.51 (g, 2H), 0.40 (q, 2H),
1.79-1.95 (br, 1H), 2.36 (s, 3H), 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).

30



-Me \N N Me AlYeast Bi ndi ngl C50CodeRKi (nM (nM CDS-. . gH863. 1056090~CDS- ~

i 4512056091CDS- ~N~~845]| 0#89@8— ~~35.3056092 WD 9&2& 8 28 Wﬁﬁ?z
PCT/US99/1 2135 -115 TABLE 10 S N~ M N~ >--Me \ ~N N H

ALBi ndi ngYeWORBRIRKi  (nM) | CSO ( nM) CDS- 0623S4~N~1789>10000CDECHEFI4ES

| $4. 4186S. ~N~HOCDS- 046123H9. 882. 8N CHBOCDS_-ﬁG_ZBS?NH~ ''126.7195. 7CDS- 0623SS
NH32. 8545. 80 Activity of CDS-046123 Series: Effect of N6-Substituent WO
991 62518 2 8 NOY 20D2 PCT/US99/12135 - 116 CDS-062356 147.S 3972 ., ., , NH
"' O CDS- 0673250 2pmime-2ropmgtly apiny-Gslioethnd2-phegyb 7 5-pymadelae dinyripidmentl o

CDS- 062393 ~Net6 0503 Rir,, 393,09 5731 993884 SbiBa) M 35 35, 3130996 th23my, 8.33

(m, 2H); MS (ES): 396.1 (M*+1).

5  4-(2-N-methylamino-2-oxoethyl)amino-5,6-dimethyl-2-phenyl-7H-
pyrrolo[2,3d]pyrimidine. 'H NMR (200 MHz, CDCl3) 6 1.99 (s, 3H), 2.17 (s, 3H), 2.82
(d, 3H), 4.39 (d, 2H), 5.76 (t, 1H), 6.71 (br, 1H), 7.41-7.48 (m, 3H), 8.40 (m, 2H), 10.66
(s, TH); MS (ES): 310.1 (M™+1).

@ 10 4-(3-tert-butyloxyl-3-oxopropyl)amino-5,6-dimethyl-2-phenyl-7H-
pyrrolo[2,3d]pyrimidine. '"H NMR (200 MHz, CDCl) 8 1.45 (s, 9H), 1.96 (s, 3H), 2.29
(s, 3H), 2.71 (t, 2H), 4.01 (q, 2H), 5.78 (t, 1H), 7.41-7.48 (m, 3H), 8.22-8.29 (m, 2H);
MS (ES): 367.2 (M"+1).

15 4-(2-hydroxyethyl)amino-5,6-dimethyl-2-phenyl-7 H-pyrrolo[2,3d]pyrimidine. 'H NMR
(200 MHz, CDCl;) 6 1.92 (s, 3H), 2.29 (s, 3H), 3.81-3.98 (br, 4H), 5.59 (t, 1H), 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-pyrrolo[2,3d]pyrimidine. 'H

t) 20 NMR (200 MHz, CDCl;) & 1.84 (m, 2H), 1.99 (s, 3H), 2.32 (s, 3H), 3.62 (1, 2H), 3.96
(m, 2H), 3.35 (t, 1H), 7.39-7.48 (m, 3H), 8.36 (m, 2H), 10.27 (s, 1H); MS (ES): 297.2
(M™+1).

4-(4-hydroxybutyl)amino-5,6-dimethyl-2-phenyl-7H-pyrrolo[2,3d]pyrimidine. 'H NMR
25 (200 MHz, CDCl;3) 6 1.71-1.82 (m, 4H), 1.99 (s, 3H), 2.31 (s, 3H), 3.68-3.80 (m, 4H),
5.20 (t, 1H), 7.41-7.49 (m, 3H), 8.41(m, 2H), 10.37 (s, 1H); MS (ES): 311.2 (M™+1).

4-(4-trans-acetylaminocyclohexyl)amino-5,6-dimethyl-2-phenyl-7H-
pyrrolof2,3d]pyrimidine.
30
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CDS- 067227 ~, ~NHA~ 674.9 9376.0 CpS- 065568 pAc 12|.9 2067. CDS—O66956 p
233.9 3462 NH cos-omg 0 270,1 3009.5 NH CDS- 58 ~~Dé BN 20005
CDS- 062359 ~~~OH 179 7Z2 CDS-062360 ~ pH 176.1 5054 2 a NOV 2002 WO
991 62518 MET$9U89® 12135 - 117 Activity of CDS-046123 Seri esPOEYS¥i2135
N6- Substituent N~ M N ( >-Me\ ~N NH AL Bi ndi ngYeast CodeRKi (nM 1 C50
(nM CDS- 046123NH~Cl - i ~ -75-
~( 9. 8115. 40CDS- 069535NN~NI - L~53. 9551. 00CDS- 090894NH-Nw e

, 10. 3101. 8@DHa06 ARG NNy afiTdcyt BRI RS G0 0ddthy16-plEen8l-7H-~ / N °
/CHS M-e OCDS- 090906H105.4472. 1IN ~O~ I11( | _Me O(+ ) WD 99162518 Z 8
NOY 2002 PCTNGSI0ZZ¢ipyrimiding. cDS 090908 Me H 27.8 162.4 N~CH3 ~I Ol ( ~ + ~
CDS- 090907 n~te H 126.5 1297.0 N ~O- | _O ~+~ CDS- 092473 N~c 2.3 CDS- 095450
9.0 NHAc S CDS-09545] N~c 17.3 ~S CDS-091183 N~c 2.5 R CDS-091184 213

4-(2-acetylaminoethyl)amino-5,6-dimethyl-2-phenyl-7H-7-(1-
5 phenylethyl)pyrrolo[2,3d]pyrimidine.

4-(4-1rans-hydoxycyclohexyl)amino-5,6-dimethyl-2-phenyl-7H-1-
phenylethyl)pyrrolo[2,3d]pyrimidine.

3 10  4-(3-pyridylmethyl)amino-5,6-dimethyl-2-phenyl-7H-7-(1-
phenylethyl)pyrrolo[2,3d)pyrimidine.

4-(2-methylpropyl)amino-5,6-dimethyl-2-phenyl-7H-7-(1-
phenylethyl)pyrrolo[2,3d]pyrimidine.

E;(ample 2;
To a stirred suspension of triphenylphosphine (0.047 g, 0.179 mmol) and benzoic

acid (0.022 g, 0.179 mmol) in THF (1.0 mL) cooled to 0°C was added 4-(4-trans-
hydroxycyclohexyl)amino-5,6-dimethyl-2-phenyl-7H-pyrrolo{2,3d]pyrimidine (0.05 g,
20  0.149 mmol) at 0°C. Diethyl azodicarboxylate (0.028 ml, 0.179 mmol) was then added

Ol

dropwise over 10 minutes. The reaction was then allowed to warm to room temperature.
After reaction was complete by TLC the reaction mixture was quenched with aqueous
sodium bicarbonate (3.0 mL). The aqueous phase was separated and extracted with
ether (2 X 5.0 mL). The organic extracts were combined, dried, and concentrated in

25  wvacuo to 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 oil which was purified by column chromatography
(hexane:ethyl acetate=4:1) to give 5.0 mg (7.6%) of 4-(4-cis-
benzoyloxycyclohexyl)amino-5,6-dimethyl-2-phenyl-7H-pyrrolo[2,3d]pyrimidine. MS

30 (ES): 441.3 (M++l). The reaction also produced 50.0 mg (84%) of 4-(3-



j~NHAc R 2 8 NOV 2002 WD 99/ 62518 PCT/ US99/ 12135 - 119 TABLE 12
"Retro- Am de" Anal ogues CDS- 046123 N~ M N - ﬁN ﬁsﬁegm
Yeast Code R Ki (nM 1C507(nM CDS-065567 O16.5 18 NH2

7.4 45.7 ~wo-odebsasCDS- 062373 0 95. 8 3345 0 N ~/1 H CDS- 0908BGT/LUSHNG13p
4040.0 NMe2 CDS- 062371 O 1060.0 > 10000 'OH WD 99/ 62518 2 8 Nav 2002
PCT/ US99/ 12135 - 120 CDS-0623720 ~~o0, -~ '0-

aut 1272>10000CDS- 065566N~50. 840280CDS- 065565Nee48. 5701. 50 TABLE 13 Profile
of Sel ecti ve cidivhesemad)adnt@(odndisicshyR2HNeMe - N-pysrivio [ PR JpiriiidinBiM8i(BS): Ki

(¥ 319.2 (M'+1).

Example 3:
5 To a solution of 4-(4-cis-benzoyloxycyclohexyl)amino-5,6-dimethyl-2-phenyl-

7H-pyrrolo[2,3d]pyrimidine (5.0 mg, 0.0114 mmol) in ethanol (1.0 mL) was added 10
drops of 2M sodium hydroxide. After 1 hr, the reaction mixture was extracted with
ethyl acetate (3 x 5.0 mL) and the organic layer was dried, filtered and concentrated in
vacuo to dryness. The residue was subjected to column chromatography (hexane:ethyl
{f ; 10 acetate=4:1) to give 3.6 mg (94 %) of 4-(4-cis-hydroxycyclohexyl)amino-5,6-dimethyl-
2-phenyl-7H-pyrrolo[2,3d]pyrimidine. MS (ES): 337.2 (M"+1).

The following compounds were obtained in a similar manner as that of Example 3:

4-(3-N,N-dimethyl-3-oxopropyl)amino-5,6-dimethyl-2-phenyl-7H-

15 pyrrolo[2,3d]pyrimidine. '"H NMR (200 MHz, CDCl;) 6 2.01 (s, 3H), 2.31 (s, 3H), 2.73
(t: 2H), 2.97 (s, 6H), 4.08 (m, 2H), 6.09 (t, 1H), 7.41-7.48 (m, 3H), 8.43 (m, 2H), 10.46
(s, TH); MS (ES): 338.2 (M"+1).

4-(2-formylaminoethyl)amino-5,6-dimethyl-2-phenyl-7H-pyrrolo[2,3d]pyrimidine. 'H

20 NMR (200 MHz, CDCls) & 2.26 (s, 3H), 2.37 (s, 3H), 3.59-3.78 (m, 2H), 3.88-4.01 (m,
2H), 5.48-5.60 (m, 1H), 7.38-7.57 (m, 3H), 8.09 (s, 1H), 8.30-8.45 (m, 2H), 8.82 (s,
1H); MS (ES): 310.1 (M"+1).

I
N

4-(3-acetylaminopropyl)amino-5,6-dimethyl-2-phenyl-7H-pyrrolo[2,3d]pyrimidine. MS
25 (ES): 338.2 (M™+1).

Example 4:
4-(3-tert-butyloxy-3-oxopropyl)amino-5,6-dimethyl-2-phenyl-7H-

pyrrolo[2,3d]pyrimidine (70.0 mg, 0.191 mmol)) was dissolved in trifluoroacetic
30 acid:dichloromethane (1:1, 5.0 mL). The resulting solution was stirred at room

temperature for 1 hr. and then refluxed for 2 hr. After cooling down to room
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subjected to preparative thin layer chromatography (EtOAc:hexane:AcOH=7:2.5:0.5) to

give 40.0 mg (68%) of. 4-(3-hydroxy-3-oxopropyl)amino-5,6-dimethyl-2-phenyl-7H-

pyrrolo[2,3d]pyrimidine. '"H NMR (200 MHz, CD;0D) & 2.32 (s, 3H), 2.38 (s, 3H), 2.81
5 (t,2H), 4.01 (1, 2H), 7.55 (m, 3H), 8.24 (m, 2H); MS (ES): 311.1 (M"+1).

The following compound was obtained in a similar manner as that of Example 4:

4-(3-aminopropyl)amino-5,6-dimethyl-2-phenyl-7H-pyrrolo[2,3d]pyrimidine.
MS (ES): 296.1 (M"+1), 279.1 (M"-NHs).

L

Example §:
4-(3-hydroxy-3-oxopropyl)amino-5,6-dimethyl-2-phenyl-7H-
pyrrolo[2,3d]pyrimidine (50.0 mg, 0.161 mmol) was dissolved in a mixture of N,N-
dimethylformamide (0.50 mL), dioxane (0.50 mL) and water(0.25 mL). To this solution
15 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 room temperature for 10 min, the solution was concentrated and the residue
was subjected to preparative thin layer chromatography (EtOAc) to give 35.0 mg (67%)
of 4-(3-N-methyl-3-oxopropyljamino-35,6-dimethyl-2-phenyl-7H-
20 pyrrolo[2,3d]pyrimidine. 'H NMR (200 MHz, CDCls) & 1.92 (s, 3H), 2.30 (s, 3H), 2.65
(t, 2H), 4.08 (1, 2H), 5.90 (t, 1H), 6.12 (m, 1H), 7.45 (m, 3H), 8.41 (m, 2H), 10.68 (s,
1H); MS (ES): 311.1 (M"+1).

N’

™

The following compounds were obtained in a similar manner as that of Example 5:

25 4-(2-cyclopropanecarbonylaminoethyl)amino-5,6-dimethyl-2-phenyl-7 H-
pyrrolo[2,3d]pyrimidine. MS (ES): 350.2 (M"+1).

4-(2-isobutyrylaminoethyl)amino-5,6-dimethyl-2-phenyl-7H-
pyrrolo[2,3d]pyrimidine. MS (ES): 352.2 (M'+1).
30



CDS-121180i

H 255 76% 275 ~, 6 ~ O CH~4~ MeCDS- 121178I-153| 9817 65

~(CH~4~~ 'NHVe N CDS- 12118 H 443 2965 375 c6.2 ~ O NBVI\E{]UZ

CDS- 123264' i

H 30% 65% 513240 CH ~CDS- 062391 ~ ~2wN 87204300 02H

WO 99/62518 PCT/US99/12135

€. 10

15

2 20
(H :

25

-78 -

4-(3-propionylaminopropyl)amino-5,6-dimethyl-2-phenyl-7H-
pyrrolo[2,3d]pyrimidine. 'H NMR (200 MHz, CDCl5) & 1.00-1.08 (t, 3H), 1.71-2.03 (m,
4H), 2.08 (s, 3H), 2.37 (s, 3H), 3.26-3.40 (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, 1 H); MS (ES): 352.2
(M™+1).

4-(2-methylsulfonylaminoethyl)amino-5,6-dimethyl-2-phenyl-7H-
pyrrolo[2,3d]}pyrimidine. '"H NMR (200 MHz, CDCl3) & 2.18 (s, 3H), 2.27 (s, 3H), 2.92
(s, 3H), 3.39-3.53 (m, 2H), 3.71-3.88 (m, 2H), 5.31-5.39 (m, 1H), 6.17-6.33 (m, 1H),
7.36-7.43 (m, 3H), 8.20-8.25 (m, 2H), 9.52 (s, 1H); MS (ES): 360.2 (M"+1).

Example 6:
A mixture of 4-chloro-5,6-dimethyl-2-phenyl-7H-pyrrolo{2,3d]pyrimidine (0.70

g, 2.72 mmol) and 1,2-diaminoethane (10.0 mL, 150 mmol) was refluxed under inert
z}tmosphere for 6 hr. The excess amine was removed in vacuo, the residue was washed
sequentially with ether and hexane to give 0.75 g (98%) of 4-(2-aminoethyl)amino-5,6-
dimethyl-2-phenyl-7H-pyrrolo[2,3d]pyrimidine. MS (ES); 282.2 (M™+1), 265.1 (M-
NH3).

Example 7:
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 mL) was added propionyl chloride (25.6 mg, 0.024 mL,
0.274 mmol) at 0°C. After 1 hr, the mixture was concentrated in vacuo and the residue
was subjected to preparative thin layer chromatography (EtOAc) to give 22.0 mg (26%)
of 4-(2-propionylaminoethyl)amino-5,6-dimethyl-2-phenyl-7H-pyrrolo[2,3d]pyrimidine.
MS (ES): 338.2 (M"+1).
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4-(2-N’-methylureaethyl)amino-5,6-dimethyl-2-phenyl-7 /-
pyrrolo[2,3d]pyrimidine. '"H NMR (200 MHz, CDCl5) & 2.13 (s, 3H), 2.32 (s, 3H), 3.53
5 (d, 3H), 3.55 (m, 2H), 3.88 (m, 2H), 4.29 (m, 1H), 5.68 (t, 1H), 5.84 (m, 1H), 7.42 (m,
3H), 8.36 (dd, 2H), 9.52 (s, 1H); MS (ES): 339.3 (M"+1).

4-(2-N’-ethylureaethyl)amino-5,6-dimethyl-2-phenyl-7H-
pyrrolo[2,3d]pyrimidine. MS (ES): 353.2 (M"+1).

Example 8:
To a solution of 1-(3-dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride

(41.1 mg, 0.215 mmol), dimethylaminopyridine (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 4-(2-

15 a.minoethyl)amino-S,6-dimethyl-2-phenyl-7H-pyrrolo[2,3d]pyrimidine (55.0 mg, 0.196
mmol). The mixture was stirred at room temperature for 4 hr. Usual workup and column
chromatography (EtOAc) then gave 10.0 mg (15%) of 4-(2’-pyruvylamidoethyl)amino-
5,6-dimethyl-2-phenyl-7H-pyrrolo[2,3d]pyrimidine.. MS (ES): 352.2 (M"+1).

Q\ 20 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 dichloromethane (2.0 mL) was
added N-trimethylsilyl isocyanate (43.3 mg, 0.051 mL, 0.320 mmol). The mixture was
stirred at room temperature for 3 hr followed by addition of aqueous sodium

25 bicarbonate. After filtration through small amount of silica gel, the filtrate was
concentrated in vacuo to dryness to give 9.8 mg (14%) of 4-(2-ureaethyl)amino-5,6-
dimethyl-2-phenyl-7H-pyrrolo[2,3d]pyrimidine. MS (ES): 325.2 (M"+1).

The following compounds were obtained in a similar manner as that of Example
9:

30
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(R)-4-(1-methyl-2-acetylaminoethyl)amino-5,6-dimethyl-2-phenyl-7H-
pyrrolo[2,3d]pyrimidine. 'H NMR (200 MHz, CDCl;) & 1.41 (d, 3H), 1.68 (s, 3H), 2.21
(s, 3H), 2.34 (s, 3H), 3.46-3.52 (br, m, 2H), 4.73 (m, 1H), 5.22 (d, 1H), 7.41-7.46 (m,
3H), 8.36-8.40 (m, 2H), 8.93 (s, 1H); MS (ES): 338.2 (M"+1).

15 \
(S)-4-(2-acetylaminopropyl)amino-5,6-dimethyl-2-phenyl-7H-pyrrolo[2,3d]pyrimidine.
"H NMR (200 MHz, CDCl3) 6 1.31 (d, 3H), 1.66 (s, 3H) 2.26 (s, 3H), 2.35 (s, 3H), 3.78-
3.83 (m, 2H), 4.17-4.22 (m, 1H), 5.67 (t, 1H), 7.38-7.5 (m, 3H), 8.39 (m, 2H), 8.67(s,

1H); MS (ES): 338.2 (M"+1).

i
o’

(S)-4-(1-methyl-2-acetylaminoethyl)amino-5,6-dimethyl-2-phenyl-7H-
pyrrolo[2,3d}pyrimidine. "H NMR (200 MHz, CDCl;) 6 1.41 (d, 3H), 1.68 (s, 3H), 2.05
(s, 3H), 2.32 (s, 3H), 3.46-3.52 (m, 2H), 4.73 (m, 1H), 5.22 (d, 1H), 7.41-7.46 (m, 3H),
8.36-8.40 (m, 2H), 10.13 (s, 1H); MS (ES): 338.2 (M"+1).
25

Example 10:

Reaction of 4-chloro-5,6-dimethyl-2-phenyl-7H-pyrrolo[2,3d]pyrimidine with
the mixture of dl-1-amino-2-(1,1-dimethylethoxy)carbonylamino-propane and dl-2-
amino-1-(1,1-dimethylethoxy)carbonylamino-propane was run in a similar manner as

30 that of Example 1. The reaction gave a mixture of d/-4-(1-methyl-2-(1,1-
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pyrrolo[2,3d]pyr1m1dme. H NMR (200 MHz, CDCl3) 6 1.29 - 1.38 (m, 12 H), 1.95 (s,

3H), 2.31 (s, 3H) 3.34-3.43 (m, 2H), 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), 8.37-8.44(m, 2H), 10.75 (s, 1H). MS 396.3 (M'+1); The

10 second fraction was dl-4-(2-(1,1-dimethylethoxy)carbonylaminopropyl)amino-5,6-

™,
A ,'

dimethyl-2-phenyl-7H-pyrrolo[2,3d]pyrimidine: 'H NMR (200 MHz, CDCl,) & 1.26-
1.40 (m, 12 H), 2.00 (s, 3H), 2.31 (s, 3H) 3.60-3.90 (m, 2H), 3.95-4.10 (m, 1H), 5.41-
5.44 (d, J=6.0 Hz, 1H), 5.65(br, 1H), 7.40-7.46(m, 3H), 8.37-8.44(m, 2H), 10.89 (s, 1H);
MS (ES): 396.2 (M+1).

15 The following compounds were obtained in a similar manner as that of Example 10:
(S,S)-4-(2-acetylaminocyclohexyl)amino-5,6-dimethyl-2-phenyl-7H-
pyrrolo[2,3d]pyrimidine. 'H NMR (200 MHz, CDCl3) 8 1.43 (m, 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),

20 5.29(d, 1H), 7.43-7.48 (m, 3H), 8.35-8.40 (m, 2H), 9.05 (s, 1 H).

s
S’

4-(2-methyl-2-acetylaminopropyl)amino-5,6-dimethyl-2-phenyl-7H-

pyrrolo[2,3d]pyrimidine. 'H NMR (200 MHz, CDCls) & 1.51 (s, 6H), 1.56 (s, 3H), 2.07

(s, 3H), 2.36 (s, 3H), 3.76 (d, 2H), 5.78 (t, 1H), 7.41-7.48 (m, 3H), 7.93 (s, 1H), 8.39 (m,
25 2H), 10.07 (s, 1H); MS (ES): 352.3 (M"+1).

Example 11:
dl-4-(1-methyl-2-(1,1-dimethylethoxy)carbonylaminoethyl)amino-5,6-dimethyl-

2-phenyl-7H-pyrrolo[2,3d]pyrimidine (60.6 mg, 0.153 mmol) was treated with

30 trifluoroacetic acid (0.5 mL) in dichloromethane (2.0 mL) for 14 hr. The organic solvent
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pyrrolo[2,3d]pyrimidine, prepared in a similar manner as that of Example 1 from 4-

chloro-5,6-dimethyl-2-phenyl-7 H-pyrrolo{2,3d]pyrimidine (0.15 g, 0.583 mmol) and
15 (1R, 2R)-(-)-1,2-diaminocyclohexane (0.63 g, 5.517 mmol), was treated with

tr.iethy]amine (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, ethyl acetate (10.0 mL) and water (10.0 mL) were added to the

mixture was separated and the aqueous layer was extracted with ethyl

*
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Nt

residue. The

acetate (2 x 10.0

20 mL). The combined ethyl acetate solution was dried (MgSQ,) and filtered. The filtrate

was concentrated in vacuo to dryness and the residue was subjected to column

chromatography (EtOAc:Hexane=1:1) to give 57.0 mg (26%) of (R,R)-4-(2-

acetylaminocyclohexyl)amino-5,6-dimethyl-2-phenyl-7H-pyrrolo[2,3d]pyrimidine. 'H
NMR (200 MHz, CDCl3) & 1.43 (m, 4 H), 1.60 (s, 3 H), 1.84 (m, 2 H), 2.22 (s, 3 H),
25 230 (m, 2 H),2.33 (s, 3 H), 3.72 (br, 1H), 4.24 (br, 1H), 5.29 (d, 1H), 7.43-7.48 (m,

3H), 8.35-8.39 (m, 2H), 8.83 (s, 1 H); MS (ES): 378.3 (M"+1).

Example 13:

To a solution of 4-(2-hydroxyethyl)amino-5,6-dimethyl-2-phenyl-7H-

30 pyrrolo[2,3d]pyrimidine (40.0 mg, 0.141 mmol) in pyridine (1.0 mL) was added acetic

anhydride (0.108 g, 1.06 mmol) at 0°C. The mixture was stirred at room temperature for
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oxazol yl, oxa@xgg,?wjé; furanyl, methyl enedi oxyphenyl and thiophenyl. 40.
The corrpound 39, wherein R3 is 2- pyridyl, 3-pyridyl, or 4-pyridyl.
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wherein R3 is 2-pyrimdyl or 3-pyrimdyl. 42. The conpound of claim 3,
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4- ( 3- acet ani dvppeqnseititen in3aeuelandethh y¢siQuephasrydatetvisly ihe(ﬁob[tﬁmiidpp% i m di ne.
piperidine in N,N-dimethylforamide (2.0 mL) for 0.5 hr. After removal of the solvent in
15 vacuo, the residue was washed with diethyl ether:hexane (1:5) to give 3.0 mg (3%) of 4-
(6-amino-3-aza-4-oxohexyl)amino-5,6-dimethyl-2-phenyl-7H-pyrrolof2,3d]pyrimidine.
MS (ES): 353.2 (M"+1). '

Example 15:
{“\ 20 A solution of 4-(2-aminoethyl)amino-5,6-dimethyl-2-phenyl-7H-
d

pyrrolo[2,3d]pyrimidine (70.0 mg, 0.249 mmol) and succinic anhydride (27.0 mg, 0.274
mmol) in dichloromethane (4.0 mL) with 1 drop of N,N-dimethylformamide was stirred
at room temperature for 4 hr. The reaction mixture was extracted with 20% sodium
hydroxide (3 x 5.0 mL). The aqueous solution was acidified with 3 M hydrochloride to

25 pH=17.0. The whole mixture was extracted with ethyl acetate (3 x 10 mL). The
combined organic solution was dried (MgSO,) and filtered. The filtrate was
concentrated in vacuo to dryness to give 15.0 mg (16%) of 4-(7-hydroxy-3-aza-4,7-
dioxoheptyl)amino-5,6-dimethyl-2-phenyl-7H-pyrrolo[2,3d]pyrimidine. MS (ES): 382.2
(M'+1).
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47. The conpound of claim 3, wherein the conpound is

4- (2- N met hyl ur eapropyl ) no- 5, 6-di net hyl - 2- phenyl - 0
pyrrol o[ 2, 3d] pyri m di ne. . The conpound of clai m 3" wher ei @@h% % und
is WO 99/62518 PCT/US99/12135

4- (2-acet am dobut yl ) am no5, 6-di et hyl - 2- phenyl - 7H pyrrol o[ 2, 3d] pyri m di ne.
49. The conpound of claim 3, wherein the Céﬁpound IS

4- (2-N met hyl ur eabut yl ) am no- 5, 6-di net hyl - 2- phenyl - 7H

pyrrol o[ 2, 3d] Byamplelée. 50. The conpound of claim 3, wherein the conpound
i s 4-(2am nocycl opropyl acet am doet hyl ) am no- 2- phenyl - 7H

pyrrol o[ 2, 3d] pyr i mTBi%éFLS’fng‘F{Ey]é@HﬁBU%(WFé PhioRistempREaRES Wereradded A und

is 4-(trans-4hydreoxy.cHuc an -{ 3-L phenvl -1 Hy

pyrrol of 2, 3d]%é%f%‘ ygﬁgﬂﬂ@@&%@[}%@%@ﬁg ngLeg,pg?,@] @?{ICWL?& n the conpound
i's 4-(trans- 4pyrrold@13d]3Eimkine IR WA b W56 Al 8f RPId 7. 20380 of NN~

hydr oxycycl ohexyl ) am no- 2- (3-fl| uorophenyl )-/7H pyrrol o[ 2, 3d] pyri m di ne. 53.
The conpouhd @methydimmir@pyndiae éPVARE 28bmeorfydraxyherzotrigagle4HOBT) and 622 mg
hydr oxycycl ohexyl.) am no-2- (4-pyridyl)-7H pyrr.al , 3 rimdin 54. A
conpound havi?@xg%au?gg#ﬂ{“;"qp%pwgﬁhﬁ;aﬁﬁ%‘ 8@3%&’ C}%EKF Lﬁi&bﬁb? fepction
wherein X is NiQhreQRS IeRRstiflth FErAbR. SRR JRASRERARAES ¥indY K RIE pre@ure and
substituted or unsubstituted al koxy, am noal kyl, alkyl, aryl, or"a yﬁ aryl ;
wher ei n onl y thaecasfioRmigurdc¥asmpartiienddy/shtwee0nol oRethahatefare dAndg@nileof Watem a

substituted or unsubstituted heterocyclic ri_n%; R3.is substituted or
unsubst i t ut ed! B 3AUSPRS/POTLIGR Was SKIrpcte ey Yith g420ral jof gthy hesstatg andsthgy dr ogen,
ssubstit ut o) i1 : . r tituted
G nsubs 0t CorePSleahistaftidtls Yire vihdd it it WRSE DB anh Ol BB

unsubsti t ut ecsufhatey filted dhdlcogedhirafddi Pufitidatida onSili€ geNRtutinghgiileetRyR~ 1S
hydr ogen or substituted or unsubstituted C-- C6 alkyl; and Wis

unsubst i t ut ececotatedpent gaiveet Gangaf theedesiredipioghct: 4d(&iy-3y(N-t-butpxycaghopy Rk y| |
aminoacetoxy) cyclopentyl) amino-2-phenyl-5,6,-dimethyl-7H-pyrrolo[2,3d]pyrimidine,
MS (ES) (M"+1)=480.2. The ester was then treated with 5 mL of 20% trifluoroacetic
15 acid in dichloromethane at room temperature, left over night and then concentrated.
Trituration with ethyl acetate gave 300 mg of an off white solid; 4-(cis-3-(2-
aminoacetoxy)cyclopentyl)amino-5,6-dimethyl-2-phenyl-7H-pyrrolo[2,3d]pyrimidine
trifluoroacetic acid salt, MS (ES) (M*+1)=380.1.
One skilled in the art will appreciate that the following compounds can be
€> 20 synthesized by the methods disclosed above:
4-(cis-3-hydroxycyclopentyl)amino-5,6-dimethyl-2-phenyl-7H-pyrrolo[2,3d] pyrimidine
MS (ES) M'+1)=323.1.

25  4-(cis-3-(2-aminoacetoxy)cyclopentyl)amino-5,6-dimethyl-2-phenyl-7H-pyrrolo[2,3d])
pyrimidinetrifluoroacetic acid salt MS (ES) (M™+1)= 380.1.

4-(3-acetamido)piperidinyl-5,6-dimethyl-2-phenyl-7H-pyrrolo[2,3d]pyrimidine
MS (ES) M ™+1)=364.2.
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(,PI-U9UL1‘t’l, _
2132- 2s rro~ 2002 WO 99 518 PCT/ US99/ 12135 bi aryl eterof gl prm

substituted carbonyl, subStituted thiocarbonyl, or substituted su
55. The conpound of cl al m 54, wherein Qisgg2, O S, or NH 56. The
conmpound of claim55, wherein R4 is hydrogen, L is hydrogen or nethyl and

R3 is unsubstjtuted or substituted a ound i m.56
wherein Wis JS'%PG@?T‘?‘E}E‘ %Pfqmﬁ 'ﬁfcgﬁwﬁt <P 6‘??@‘593%[2%42?3?6%‘?‘9?’
or biaryl. 5%8?@9? garppAgs af cl ai m 57, wherein W| S substituted with one

or nmore substituents sel’ecied fromthe group consisting of hal ogen,
hydr oxy, al koxy, am no, am noal kyl, am nocarboxyam de, CN, CF3, COZRg,

e T LI R RN R L

aryl or aryl altkyEs) &4*+1hkgseampound of claim 57, wherein Wis
met hyl enedi oxyphenyl . 60. The conpound of claim57, wherein Wis
substituted or unsubsti tuted phenyl 61. The conpound of cI aim57, wherein

Wis a substl ted o n hLut e I 11.82. .The
conmpound of cl'(gﬁ g‘fthydk\rg?'&ﬁ W}ns Se Irge? &aﬁ?'&%ﬁt?ﬁﬁ @%Hlﬁ%‘ﬁ‘% ¢
pyridyl, pyrims dygs) nwidasysyl, pyrazinyl, pyrrolyl, tri azol yl,
thioazolyl, oxazol yl, oxadi azol yl, pyrazolyl, furanyl, and t hi ophenyl. 63.

The conpound of claim62, wherein Qis NH and Wis a 3-pyrazolo ring which

i's unsubshit yt r 3 :
cycl oal kP, o @M%%tﬂ‘*ﬁtx} peH RS R S E0R S PR PRAL i it
PCT/ US99/ 1213/58 &S)(Me—l@ﬁﬁ@mnd of claim62, wherein Qis oxygen, and Wis
a 2-thiazolo ring which is unsubstituted or substituted by substituted or
unsubstituted al kyl, cycloal kyl, aryl or arylal kyl. 65. The conpound of
claim 57, whgrghns Wﬂﬁr&ﬁya@néa@t afh&ELABLH oropRGhy 1O H- y%kSZ[@@BPMt%Rifme
claim 65, wherein Wis selected fromthe group consisting of 2pyr

3-pyridyl, aMB EPYM'dy)=3488. The conpound of claim 65, wherein W| s

sel ected ér om the group consisting of 2pyrimdyl, 4-pyrimdyl, and

5-pyri m& . 68. The compound of claim 56, V\herel n Wis substituted or
unsubst i t ut eqi(,ab}gsyh,hyaﬁﬁdy@ydlgydxyl)aim;ymyloLﬂuoadipﬂeﬂWWH-pﬁﬂolo [n@m%pymamgle of
claim 68, wherein Wis al 70. The conpound of clalm 69 erein Wis
substitut ed MSESIEM 6ﬂ)798¥ézysubst| tuents selected fromthe group

consi sting of hal ogen, hydroxy , substituted or unsubstituted al kyl,

cycl oal kyl, aryl, or arylalkyl, or NHR~-o Wherein R o is hydrogen, or
substi t ut ed @{nwus@rﬂwdrdwtygdolmlxk;bhmmwét(ﬁ:@lyklﬁyl) Ai-plyrrolof2, ad}plyam@lhe M3. The

conmpound - rein Wis substituted or unsubstituted
cycl openg§| (‘ES?(IW*Q‘?)—%%



72. The conpogeioodcepel 6, wherein Wis -(CH2)a )Y or -(CHZ)a
C(=S)Y, wherein ais O, 2 or 3, Yis aryl, alkyl, yl al kylzacwglgomwyl ,
heteroaryl, NHR11R12, or, provided that Qis NH OR-3, and wherein R-,, R-2
and R-3 are each independently hydrogen, qQgstnsubstituted or substituted

al kyl, aryl, arylalkyl, or cycloal kyl. 73. The conpound of claim 72 wherein
ais 1. -134- 28 Nov 2002 WD 99/ 62518 PCT/ US99/ 12135 74. The conpound of
claim72, wherein Y is a 5- or 6-nmenber heteroaryl ring. 75. The conpound
of claimb56, phgnsldaWis -(CHZ) b-S(=0 ~Y, whereinj is 1 or 2, bis 0, 1,
2o0r 3, Yis ) yl, arylal kyl, cycloal kyl, heteroaryl, NHR14RI 5, or,
provided that Qis NH, ORS 6, and wherein $aemeliX and R 6 are each

i ndependent |y hydrogen, or unsubstituted or substituted al kyl, aryl,

arylal kyl, or cycloalkyl. 76. The conmpound-of claim 55, wherein IS
selected fromthe gr@up consisting of subsiituted and unsubstituted phenyl,
pyridyl, pyrimdyl, olyl, triazol yx Br

t hi oazol yl, oxazoll i az > pyrazf nyl, |
met hyl enedi oxyphe 1, t hi ophen) : e Bonpound ~Nwherein
R3 is unsubs ed Mhenyl . 78. Thg pound of (5ai m 7 erein R3\
phenyl with & bast one Fsubstituent®79. Th& conpound o aim 78" wherein
said substituent is selected fromthe groHp——ﬁLonsi sting of hydrox al koxy,
al kyl, and hal ogen? 80. The conpound of claifh 79, wherein said*uBbtituent
i s hal ogen. 81. The conpound of claim80, wherein R3 iS Qp, m orp-
fl uorophenyl. 82. The conpound of claim 80, wherein R3 -, m orp-
chl orophenyl . 83. The compound of cl aidn D, Wherein RBNis al kyl substituted
phenyl . 84. The conpound ofNT gy 3, /whe A R3 is toI%ﬁ. 85. The conpound
of claim79, whétermR3_is llk ubstituted phenyl. 86:yJhe conpound of
claim85, wherein R3 j t hdXy enyl . —4135» 28 Nov 20p2 WO 99/ 67.
The conpound of cl ai wher ei is a2-, 3-, or 4-pyr )

l 112135789.

The conmpound of claim55, wheregn R6 is hydrogen C3 . 90. The
conpound of claim89, whereipn i s hydrogen. 91. conpoundi 6f cl ai m 55,
wherein Rl is hydrogen, and ®z is substituted or ungubstituted al kyl ,

cycl oal kyl or al koxy, substituted or unsubstituted al kyl am ne, aryl am ne,
or al kyl arsyl am ne, substituted or unsubstituted am noal kyl, am no aryl,

conmpound of cl aim 76, erei nﬁ is a 2- or 3-pyrimdyl

The pyrrole nitrogen of (7) (Scheme IX) was protected with di-+-
butyldicarbonate under basic conditions to yield the corresponding carbamate (22).
Radical bromination of (22) proceeded regioselectively to yield bromide (23). In
general, compound (23) served as a key electrophilic intermediate for various

10 nucleophilic coupling partners. Displacement of the alkyl bromide with sodium
phenolate trihydrate yielded compound (24). Subsequent displacement of the aryl
chloride and removal of the t-butyl carbamate protecting group occurred in one step

yielding desired compound (25).



or am noal kyl aryl, substituted or unsubstituted al kyl am de, arylam de or

al kyl aryl am de, substi tu,j or unsubstituted al kyl s:’onam’ 26 Nov gﬂﬂg

aryl sul fonam de or al kyl &'yl sul fonam de, substituted or unsubstitute

al kyl ur ea, vaw 994268 or al kyl aryl urea, substituted or unsubst®iGI{S¥12135

al kyl car bamat e, aryl carbamate or al kyl aryl&gr bamate, or substituted or
unsubstituted al kyl carboxylic acid, arylcatboxylic acid or

al kylaryl carboxylic acid. 92. The conpound of claim91l, wherein R2 is
substituted oDetailsdS3nthtesis ofl Coyplovalds 22)-(33) inTAeeordansgumith Schemaildy 92,
wherein RZ i s nono- or dihydroxy-substituted cycl ohexyl. 94. The conpound
of claim93, wherein RZ is nonohydroxy-Substytuted cycl ohexyl. 95. The
conmpound of claim92, wherein RZ is np di hydr oxy-substituted

cycl opentyl . 96. The conpound of clailh9 erein R2 is

nonohydr oxy-substituted cycl openid., - WO 99/ 62518 97. The conpound of
claim9l, wherein RZ is 28 Nov PCT'?'USQ /12135 0 0 or - A- 0 BR 7
wherein Ais Cl1-C6 al kyl, C3-C-®y oal}FLl Gchain of one to seven atons,
or aring of three to seven atons, optiona(rly substituted with Cl-C6 al kyl,
hal ogens, hydroxyl, carboxyl, thiol, or ami no groups; B is nmethyl, N(M)?2,

N(Et)Z, NHVE, NHEtp: - e S S SO Y5 Sy 8
((~2~)~ L2CN~ (CHR) n%bé&@%ﬁ%@al%“t%%%@ﬁweﬁhﬁméﬁgm§85@*’? Pom 0
to 2, mis 1 9P nZnolRHBrd sldad kyi solitidh ecntdidig (Dy (1 G0;16015 mirb] pardl pyridageBber

are: CHNH (C H2)P wherein pis 2 or 3; and R~ is H_ Cl-C6 al kyl, C3-C
cycl oal kyl , ambhapficnt0 bihe reestionyas capesmrated and thej rgjdes wep paiitiopeds befwgen

tons, optio I i Py - d l,,

v boxy | 3 g BHETEL “HRECH Crtgher i Rpdley, ARARRD Maslo SR ang, 1
i's unsubsti t udoaeerfateitbSidld BbRAk %li@l?l@élkéﬂromﬁ%égﬂ;ﬁ? (SIOR AN OAc/HeRhriBs 07,
wherein B is unsubstituted or unsubstituted C - al kyl . 100. The conpound

of claim 97, W@iyﬁelﬂ&i 1.30 g ABMSCOOp/Bite solid (22). 1H NMR (200 MHz, CDCl3) 6 8.50
(m, 2H, Ar-H), 7.45 (m, 3H, Ar-H), 6.39 (s, 1H, pyrrole-H), 2.66 (s, 3H,pyrrole-CH3),

Cl
) N7 X Br
|
N7 N
o)§ 0
23
(\@ 1.76 (s, 9H, carbamate-CH3); MS, M + 1 = 344.1; Mpt =175-177°C.
' 10 N-Bromosuccinimide (508 mg, 2.86 mmol) and AIBN (112 mg, 0.68 mmol)

were added to a solution containing (22) (935 mg, 2.71 mmol) and CCl, (50 mL). The
solution was heated to reflux. After 2 h the reaction was cooled to room temperature
and concentrated in vacuo to yield a white solid. Flash chromatography (Si02; 1/1
CH,Cl,/Hexanes, Rf0.30) yielded 960 mg (84%)of a white solid (23). 1H NMR

15 (200 MHz, CDCI3) & 8.52 (m, 2H, Ar-H), 7.48 (m, 3H, Ar-H), 6.76 (s, 1H, pyrrole-H),
4.93 (s, 2H,pyrrole-CH?Br), 1.79 (s, 9H, carbamate-CH3); MS, M + 1 =423.9; Mpt =
155-157°C.



1137~ 28 Nov 2002 WD 99/ @18 PCT/ Us99/ 12135 101 . THkonpound gﬁfd;\g o
4 2082 of

100, wherein Ais -CH2CH2- and B is nethyl. 102. A water solub

the conpound of claim2, 3, 54 or 55, whicgy{s netabolized in vivo to an
active drug. 103. The prodrug of claiml102, wherein said prodrug is

met abol i zed in vivo by esterase catal yzed hydrolysis. 104. The prodrug of
claim 102, wherein RZ is cycloal kyl substituted with OC(O (Z)NH2, wherein
Zis a side chain of a naturally or unnaturally occurnng am no acid, or
anal og thereof, an a, (3, y, or cu anmno a ]d or a dipeptide. 105. The
prodrug of claim 104, wherein Zis a side ain of egC|n- .\anine,

val ine, |eucine, isoleucine, |ysine, a-net
carboxylic acid, azetidine-2-carboxylic ici
aci d, al ani ne-al anine, or glycine-al aning.
54, wherein R~ and R2 together are? X Q relN'n is 1 or 2, and wherein
the ring may be optionally substi d with one R nore hydroxyl, am no,

am no carbonyl, thiol, carboxyl, Walogen, CHz@ NHC( =O) al kyl, or
CHzNHC( =O) NHal kyl groups. 107. The conpoundatH claim 106, wherein nis 1 or

e conmpound of claim2 or

2 and said ring is substituted with NHC(=0 . 108. The conpound of
claimb54, wherein RL is hydrogen, RZ is substiituted or -138- 28 Nov 2002
WO 99/ 62518 PCT/ US99/ 12135 unsubstituted 2 1-C6 al kyl, R3 is substituted or

unsubsti t ut ed phe@b'dxun?éhér?ox’iﬂ&hﬁ%@t@te 173 ﬁnctma%l)%aﬂ&a%a il 84epbribn to a

unsubstituted C 1 wherei'n R7 is hydrogen or
substituted eelutios oﬁbtqrmldt: é2:B)<C110 08, QPRymmolamsvw@ usGblaClzt(ﬁmeId and DMEF (10

unsubsti t ut ed ryI 9,. The.co

_ A- NHC( =O) B, ‘?{]2%1 d”e?“&PnBR‘gé’H Waﬁ&’%%gir? 8‘}??‘3’}” <SSR 1%%‘8“@1%

al kyl . 118@. Wﬁfbﬁ@%ﬁ%@@xﬁ&cté‘d @itmd@z@lz V\T\l&r ﬁirﬂblﬂed GII-EBZ@II%rs hkide wdshed with
compound of claim109, wherein B is conpound _ of cIa|n1109

Wherein B i s Wi rfisEadkaier MaSE, ﬁﬁéreé@ﬁﬂé%‘ifngﬁteéIt%ﬂﬁldlile”%ﬁé?'@ A lashi s
am nonet hyl . cl%r%ﬂrato-gflﬂ)h(}o('gp@ﬂnl(;G %ftoglcm&lapr&?@fm% ?femeggﬁlb%élw})ﬁ;f{ \Uﬂx?ed

phenyl .
solid (24). IH NMR (200 MHz, CDCI3) & 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, 2.H, ArCH;0),
10 1.76 (s, 9H, carbamate-CHj3); MS, M =436.2.

N>=o
‘

H—

25
15 A solution containing (24) (85 mg, 0.20 mmol), N-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



115. The conpound of cl ai‘108, wherein L is hydr oge. 116. TE% &%W)gﬁhré]d of
claim 108, wherein R6 is hydrogen or nethyl. 117. The conpoundUo I

*16, wherein R6 is hydrogen. 118. The comBdd of claim 108, wherein Qis
O 119. The conpound of claim 108, wherein Qis S. 120. The conpound of

cl ai m 108, \A/qg%‘g ' r 1P WAk egeat ; d
unsubsti tuted 1§&C%%$iyﬁwm?1%?w?gr@\f 2002 V\Dt%‘;vgggghﬂ%)@ 'I'IE%

conpound of cloaibinddBtO Avh by eisrardkwashediwith wgten, dricdoverMgSéhnfiteedand cl ai m

msUbst tut eFoBRRNGGE: st shsomaioBen S04 B CHC ReP 28 eflgd 73 e

wherein Wis (Qf'%% %m@g%g?{ St 29N el s WMRI (Ro¢ MHz, BMSOLES @Pﬂ@f)fmg, g{hi m

clai m 124, where Ituent” i s hal ogen. 126. The conpound o

125, wher &5 n NAH)S8.39 (i, QHL @pd1eny8.03 G2 T, 1 HHé-H)o M56ubelt, dH, N-H),m.2257.50her,ei n
Wis p- chlorophenyl. 128. The conmpound of claim 124, wherein said
substituent i ,ﬁrk’é%ﬁ-”l?@:o%ﬁb 3o Awdih 8- 8 (Scl Hi pirodg Hwhé? &5, sHnArE H20),

p- met hoxy. 1 n f, _chai , i 115\ A% erahn the
O L i e TN e s s L
2-pyridyl. 132. THehedolipeingdoafpothds wetQibtainkdmed mahher sooiigatoticht o Example
4- (2acet yl am_poet hyl ) am no- 6- phenoxynet hyl - 2- phenyl - 7H

pyrrol of 2, 3di¢yri m dine. 133. The conmpound of claim 108, wherein the
conpound jigs 4-(2-acetyl am noet hyl)

am no- 6- (4-f | uor ophenoxy) net hyl - 2- phenyl - 7H pyrrol o[ 2, 3d] pyri m di ne. 134.
The conpound of claim 108, wherein the conpound is 4-(2-acetyl am noethyl)
am no- 6- ( 4- chl or ophenoxy) net hyl - 2- phenyl - 7H pyrrol o[ 2, 3d] pyri m di ne.

-140- 28 Nov 2002 WD 99/ 62518 PCT/ US99/ 12135 135. The conpound of claim
108, wherein the conpound is 4-(2-acetyl am noethyl)



am no- 6- (4- met hoxyphenoxy) net hyl - 2- phenyl - 7H pyrrol o[ 2, 3dJpyri m di ne. 136
The conpound of claim 10 wherein the conmpound is 2-acm a@\j\@&uy

am no- 6- ( 2- pyri dyl oxy) ne | - 2- phenyl - 7H pyrrol o] 2, pyri The
conmpound olyrdeai2518108, wherein the conpound is 4-(2-acetyl arRGTd&9py31ps

am no- 6- ( N- phenyl am no) net hyl - 2- phenyl - 7H gglr rol o[ 2,3dJpyrimdine. 138. The
compound of claim 108, wherein the compound®s 4-(2-acetyl am noet hyl)

am no- 6- ( N- met hyl - N- phenyl am no) net hyl - 2- phenyl - 7H pyrrol o[ 2, 3dJpyri m di ne.
139. The conpound af(2ccaiylamit8ethwhamiors-phenoximpaiynd-phenyl-7H-

4- (2-N -net hyl ureaet hyl ) am no- 6- phenoxynet hyl - 2- phenyl - 7~1

pyrrol o[ 2, 3dJpyrrolai2i3dipyridddine Ampeltdoed 7 6r; M¥ ¢&%): AQl.& (M séhse or condition
associated with increased | evels of adenosine in a subject, conprising

adm nistering to the subject a therapeutically effective anobunt of the
conmpound of claim de Lo i-gease or
condi tion associ at éézi@eﬁfﬁrﬁ%?ég Pg%nﬁ](rad@ 1 hg?rtoggeno ?rﬁéetﬁgi %’H@”glf ect,
wherein thg dppedsf2,ddjpgamedihé.OMS(ESR 4e0nt(Mt+1ner vous system di sorder a
renal disorder, an inflammatory disorder, an allergic disorder, a
gastrointesti nal disor der, an eye disor der or a respiratory disorder. 141.

A met hod f hi bi, t tivity. d I,
e og Tor It e B SRl PR B eER G hen b e o o 2,
3, 5, 16, 54 n@{fmﬁép Idigy m?&lftﬁnérBMseEs?f43sha(wwl§ll wherein the conpound is

selected fro he group” consisting of 4-(2-acetyl am noethyl)

am no- 6- phenoxymet hyl - 2- phenyl - 7H pyrrol o[ 2, 3dJpyri m di ne; -141- 28 Nov
2002 WO 99/ 62518 PCT/US99/ 12135 4-(2-a Ia noet hy

£aki no- 6- (491 uor op?%@ﬁ?‘?’(?@?‘ﬂ?‘fth%' ﬁﬂ’é‘ﬁiﬁg Ky CBOf%)meéhbﬁ]szPm‘Hi"ne;

4-(2- tyl t hyl - 2- ph | - 7H
pygrO?gFZy?’gm i yiarlgﬁrb?%@acety aﬁgggegﬂﬂl)m Y PREny

am no- 6- ( 4- et hoxyphenoxy) met hyI 2- phenyl - 7H pyrrol o[ 2, 3d] pyri m' di ne;
4- (2-acetyl am noet hyl ) am no- é pyri dyl oxy).net hy I-2-phen | -7
pyrrol of 2, 3d] pyri nﬁﬂ?ﬁgerykpn(lgoeé blt)"’ym‘é‘ﬁr Q¥phiifin-2- One)methyl- 'Pheny] 7H-

am no- 6- (N— phenr¥l a('Q ?cﬂ?;ynm ZM%r(lﬁgy 4DZH(M +1).
15
4-(2-acetylaminoethyl)amino-6-(N-phenylamino)methyl-2-phenyl-7H-
pyrrolo[2,3]pyrimidine. MS(ES): 400.9 (M"+1).

4-(2-acetylaminoethyl)amino-6-(N-methyl-N-phenylamino)methyl-2-phenyl-7H-
20 pyrrolo[2,3d]pyrimidine. MS(ES): 414.8 (M"+1).

4-(2-N’-methylureaethyl)amino-6-phenoxymethyl-2-phenyl-7H-
pyrrolo[2,3d]pyrimidine. MS (ES): 416.9 (M*+1).

25 Yeast B-Galactosidase reporter gene assays for human adenosine Al and A2a

receptor

Yeast strains (S. cerevisiae) were transformed with human adenosine Al (A1R;

CADUS strain CY12660) or human A2a (A2a; CADUS strain CY8362) and the addition

of a lacZ(B-Galactosidase) reporter gene to utilize as a functional readout. A complete

30 description of the transformations is listed below (see Yeast Strains). NECA (5’-N-



pyrrol o[ 2, 3d] pyri m di ne; 4-(2-acetyl am noet hyl)

am no- 6- ( N- net hyl - N- ph | am no) net hyl - 2- phenyl -7 yrrol of d ri . di ne;
and 4-(2-N -net hyl urea®nyl ) am no- 6- phenoxynet hy:!- phenyl 227&I NBV édﬁb
pyrrol o[ 2, 3¢ gaxtdigi di ne. 143. The nethod of claim 141, wher pCTUS2E35pound
I's selected fromthe group consisting of: 4-(cis-3-hydroxycyclop entyl)

am no-5, 6-dinethyl-2-phenyl- 7H pyrrolo {&8,3 d] pyri m dine,

4- (cis-3-(2-am noacet oxy) cycl opentyl ) am no- 5, 6-di net hyl - 2- phenyl - 7H

pyrrol o[ 2, 3d]eypMEdrBdeinfiBoddehd st PPGEAt MBessint 28dptor agonist with similar affinity

4- (3- acet am do)pi peridi nyl -5, 6-di net hyl - 2- phenyl - 7H :
pyrrol o[ 2, 3d]fpoyAil mndiARa,receptors, was used as a ligand for all assays. Test compounds were
4-(2-N -net hyl ureapropyl ) am no-5, 6-di net hyl - 2- phenyl -7H _

pyrrol of 2, 3d]e¥gmineddit Rsoneeniratiensdfdni HHBRR yM) deri abdits 16 indiibie NBHA-mdyped-fA - 7H

pyrrol o[ 2, 3d] pyri m.di ne, . .

4-(2-N -net hy(l%?cé%%&sfl F?Iévﬁ%ynbg-%,Yég%qonoét%W3-62-' phenyl - 7H

pyrrol o[ 2,8d] pyri m di ne,

4- (2-am nocycl opr opyl acet am doet hyl ) am no- 2- phenyl - 7H

pyrrol o[ 2, 3d]Rrgparatidir nf Yeast Stock Cultures. Each of the respective yeast strains, CY12660
4- (traps-4-hydroxycycl ohexyl ) am no- 2-£3- chl or ophenyl )b 7H ) )
pyrrol of 2, 3d]ap¢iG Znwere streaked onto an LT agar plate and incubated at 30°C until colonies

4 (t - 4- hyd | 1) amino- 2-( 3-f1 ~7H. . ~142< 28 No
3005 0 o6 OoserB KSR 0% 55F F%‘F‘B‘f% i %@%ﬁmmulwﬁ 68) arfdg o0
4- (t -4-h | 0Qr 2 (A= P ] _
ot ot 2 20 et 4F 6 Mich SRS bRl dfhad 16p ODge = 1.0-2.0,
ggenosi nelo eqepiroximatelan-2A21 0 AcktRGR)) @ deasmpricdrspedidiphonsetiiedllyadécutdrai m

144, wherein the conmpound is an antagoni st of the AZb
Devices VMAX). For each 6 ml of yeast liquid culture, 4 ml of 40% glycerol (1:1.5

vol:vol) was added (“yeast/glycerol stock™). From this yeast/glycerol stock, ten 1 ml

aliquots were prepared and stored at -80°C until required for assay.

15 Yaast AIR and A2aR Assay. One vial each of CY8362 and CY 12660 yeast/glycerol

stock was thawed and used to inoculate Supplemented LT liquid media, pH 6.8 (92 ml
LT liquid, to which is added: 5 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
(j 20 deaminase (Type VI or VII from calf intestinal mucosa, Sigma), to obtain ODggo = 0.15
(15X 10° cells/ml) for CY8362 (A2aR) and ODgyp = 0.50 (5X1 0° cells/m)) for
CY12660 (A1R).
Assays were conducted with a final volume of 100 ul in 96-well microtiter
plates, such that a final concentration of 2% DMSO was achieved in all wells. For
25 primary screening, 1-2 concentrations of test compounds were utilized (10 uM, 1uM).
For compound profiling, 8 concentrations were tested (10000, 1000, 500, 100, 50, 10, 1
and 0.1 nM). To each microtiter plate, 10 ul of 20% DMSO was added to “Control” and
“Total” wells while 10 ul of Test Compound (in 20% DMSO) was added to “Unknown”
wells. Subsequently, 10 ul of NECA (5 uM for A1R, 1 uM for A2aR) were added to
30 “Total” and “Unknown” wells; 10 ul of PBS was added to the “Control” wells. In the



adenosi ne receptor. 146. The nethod of claim 141, wherein the adenosi ne
receptor is an A3 adenoﬁe receptor. |147. The rreth of cla re| n
t he conpound is an antag®ni st of the A3 adenosine receptor P«‘Er%p%l

for treativwgonessastroi ntestinal disorder in an animal which rises
admnistering to the animal an effective amoyunt of the conpound of claimb54
or 55. 149. The nmethod of claim 148, wherein’the conpound is selected from

the group consisting of: 4-(2-acetylam noethyl)
am no- 6- phenoxyimet &ddition, $Ren pif yZadt pyain.dl 683623t Y k 2660dwars; added to all wells All

e B A R b AR R A3 Sl o
am no- 6- (4-chl ﬂ{c%BH(%r}B?WMEEEPQ'dOCQmWE@ﬂergH pyrrol of 2, 3d] pyri m di ne

4- (2-acetyl am noethyl) am no- oxyphenoxy) net hyI 2- phenyl -

pyrrol o[ 2, 3d] pyrim CB-G%Iacﬂ)sfdgs@&Qﬁvﬁ&%Hh BOBLANated using either co]or]memc (eg ,
am no- 6- (2 pyri dyl oxy) nmet hyl - 2- phenyl - 7H pyrrol o[ 2, 3d] pyri m di ne;

4-(2-acetyl am ﬁmﬁ?(ﬁ,yC?R@mlnmmﬁ?:-S(:wphgnﬁamwtaétomy]luoﬂ)npﬁnmww?ﬂes (e-1 433G 28
Nov 2002 WO 99 6251 UsS99/ 213 rolo [2,, 3 d]pyrimdine; .
N2 ooty am RG] SUHTAGS 6 ERERL KPP raosk e A e PHOtTHA orhe basis pE 71

| o[ 2, 3d
g?lnr Flg g[phenz)%%emﬁq%@ p enylléltléﬁegyrv Egﬂeg%&h'g frgif?élﬂr"ﬁ)rg]ce and 10%Cos%hﬂuores?1em

of claim 148, dhpateidpysaiodiddi(BDG]dMoleculatiPaobdiea Mdrkdr. Gé?xehbzcmﬁ:tldsglds)pé claim
148, wherein said animal is a .human. 152. The nethod of claim 148, wherein
t he conpound i Suereseant Befoalreipsidase/ARBsteats vossiadded wadlpveltssat 20 ubekll ¢fidfl sai d

é ?i mal . 10 concentration = 80 uM). Plates were shaken for 5-6 sec (LabLine orbital shaker) and
then incubated at 37°C for 90 min (95% 0O,/5% CO; incubator). At the end of the 90
min incubation period, B-Galactosidase activity was stopped using 20 ul/well of 1M
Na,COj5 and all plates shaken for 5-6 sec. Plates were then agitated for 6 sec and relative
fluorescence intensity determined using a fluorometer (Tecan Spectrafluor; excitation =

15 .485 nm, emission = 535 nm).
Calculations. Relative fluorescence values for “Control” wells were interpreted as
background and subtracted from “Total” and “Unknown” values. Compound profiles
were analyzed via logarithmic transformation (x-axis: compound concentration)

20 followed by one site competition curve fitting to calculate ICs, values (GraphPad

Prism).

Yeast strains. Saccharomyces cerevisiae strains CY 12660 [farl* 1442 tbt1-1 fus1-HIS3
canl stel4::trpl::LYS2 ste3*1156 gpal(41)-Gai3 lys2 ura3 leu2 trpl: his3; LEU2

25 PGKp-Mfalleader-hA1R-PHOSterm 2mu-orig REP3 Ampr] and CY8362 [gpalp-
rGosE10K far1*1442 tbtl-1 fus1-HIS3 canl stel4::trpl: LYS2 ste3*1156 lys2 ura3
leu2 trpl his3; LEU2 PGKp-hA2aR 2mu-ori REP3 Ampr] were developed.




153. A nethod for treating respiratory disorder in an ani mal which

conpri ses adm ni sterin o said aninmal an effectiv, nmount of ,t.h Mnd
of claimb54 or 55. 154.The nethod of claiml53, rein the Zm

sel ect ed f RpgYh/ES19" oup consi sting of 4-(2-acetyl am noet hyl )PCT/US99/12135

anm no- 6- phenoxymet hyl - 2- phenyl - 7H pyrrol o[ 2, 3d] pyri m di ne;

4- (2-acetyl am noet hyl ) am no-6-(4-fl uoropher%xy) nmet hyl - 2- phenyl - 7H
pyrroto[ 2, 3d] pyrimdine; 4-(2-acetylam noethyl)

am no- 6- (4 chl grapledizoXy]) (TetuHTip-sipplbmaiyted imkediy is @ingjoeBa 130gi DIFdINgeast

4- (2-acetyl ami noet hyl) am no- 6- (4- met hox henox met hyl - 2- phenyl - 7H

pyrrol o[ 2, 3d] p?ﬁfqgeﬂlh%@? 39@1—'(“2’“%%4 V!tarﬁ}i'%%ﬁ?wwg) 0g valife, 1 Og aspartic acid, 0.75g

am no- 6- (2 pyri t Iy p n

4-(2-acetyl am Rgg,{mﬁ il d?é)hé "%l\ggﬁé &a’%ﬁo?%ﬁeﬂ%ﬂ% Még ﬁthos‘ﬂe 0-6¢
pyrrol o[ 2, 3d] pHdiéxﬁhé“OWEg urdeif, @3%@?1}1& mgﬂ@@hhello)gg cysteme 0.3g arginine, 0.9¢ histidine
am no- 6- (N-rret hyl - N- phenyl am no) net hyl - 2- phenyl - -144= 28 Nov 2002 WO
99/ 6251 8 PCY/ Usadl.DzrBsopyner ol of 2, 3d] pyri mi di ne; and

4-(2-N -net hyl ureaet hyl ) am no- 6- phenoxyrret hyl - 2- phenyl -

pyrrol o[ 2, 3d] pyri mi di ne. 155. The nethod of claim 153, wherein the di sorder

I's asthma, chrepncaabs BEVeY& Q#H:ﬁ%ﬂﬂéb’esﬂhéﬁ%ﬁan ah '@J&ﬂo?nnemé&étb an
upper respirat d

animal is a human. 1:57hxsa'mpie,tthmbrmfmaicmldﬁy&&,stmheemrmstdgmlﬁmnimmnd is an
ant agoni st of AZb adenosine receptors in cells of said animal. 158. A
method for tred{sneging r?@eet%éwmpﬁﬂiyeatezr%%p@? VRSt PRYBBINGF Sxstam BRBWRY iSan
m mal , cormrl ﬁé&lgb@c‘ﬂm nistering to a mammal a therapeutically effective
TrD nt

1. Expression Vector Construction

To construct a yeast expression vector for the human A1 adenosine receptor, the
A1l adenosine receptor cDNA was obtained by reverse transcriptase PCR of human
15 hippocampus mRNA using primers designed based on the published sequence of the
iluman A1 adenosine receptor and standard techniques. The PCR product was
subcloned into the Ncol and Xbal sites of the yeast expression plasmid pMP15.
The pMP15 plasmid was created from pLPXt as follows: The Xbal site of
YEP51 (Broach, J.R. et al. (1983) "Vectors for high-level, inducible expression of
{é} 20 cloned genes in yeast" p. 83-117 in M. Inouye (ed.), Experimental Manipulation of Gene
Expression. Academic Press, New York) was eliminated by digestion, end-fill and
religation to create YepS51NcoDXba. Another Xbal site was created at the BamHI site by
digestion with BamHI, end-fill, linker (New England Biolabs, # 1081) ligation, Xbal
digestion and re-ligation to generate YEPS1NcoXt. This plasmid was digested with
25 Esp31 and Ncol and ligated to Leu2 and PGKp fragments generated by PCR. The 2 kb
Leu2 PCR product was generated by amplification from YEP51Nco using primers

containing Esp31 and Bg/ll sites. The 660 base pair PGKp PCR product was generated

by amplification from pPGKas (Kang, Y.-S. er al. (1990) Mol. Cell. Biol. 10:2582-
2590) with PCR primers containing Bg/II and Ncol sites. The resulting plasmid is called
30 pLPXt. pLPXt was modified by inserting the coding region of the a-factor pre-pro

leader into the Ncol site. The prepro leader was inserted so that the Ncol cloning site



of the compound of claim2, 3, 5, 16, 54 or 55 such that treatnent of a N-6
substituted 7-deazapuri negesponsi ve state occurs. 1 The nmethod of claim
158, wherein said N-6 substituted 7-deazapurine responsive 9tgat v 2082

di sease state, rein the disease state is a disorder nedia

adenosi ne. Y80 ngﬁé met hod of claim 159, wherein said di seasg S/tug%t’%lzllgs a
central nervous system disorder, a cardiovascul ar disorder, a renal

di sorder, an inflanmator dlsorder an allergic disorder,

gast r oi nt%@tmwatalx@ﬁds%ﬂ}@ref ep Oétheégqﬂer,&pbw regessragRsrat thes3” erml Aethswvayor

Sai d ant AEPae et bt O0EY By DhrTionpT EP s SHNGP T b 3efoThErSbfige "6 ©

162. The yRhLiiags queglpmm5161 wherein the conpound is selected fromthe
group consi sting of

4-(cis-3- hydroT&;cq;MPbi)pthld)mm\mhleB“&smsnﬂtmwmnphe‘dyadeﬁi&snpqracapw[2 3d]
- 145- |md|n PCT/ US

8 WD 99/ 62518 121
4-(ci Bg\yfamaﬁ&gegeﬁﬁ@y@i‘r Ibiis YeiomitR cPiorg R st iortnyi endpf
pyrrolo[ I t
2 (3. acet%%%fuc?oﬁ% :fz%)cgi}’rﬁﬂélaﬁg |léaﬁkﬁ%ﬁm{bﬁlﬁ?%&éa§§h_me : prepro peptide sequences
pyr r ol o[ 2ar3cipaweditaigdnerate mature full-length receptor. This occurs durmg processing of the
4- (2- N - et hyl ur eapr gpyl ) am no- 5, 6-di et hyl - 2- phenyl -
pyrrol of 2ec:¢af yhiongly theeyeast secrelapnathvaib b praaw%ﬂsm@tameﬁ@evr{;ﬂu 2- phenyl - 7H

6y(r:I|r %?Léfﬂ%g&&ﬁén y|g%% on méaz‘rujél[ %kglfﬁ IQM&H%% %létsw]l)en@é%fqt%e %loned coding

ér J(2-1m m@gwﬁ Wap ﬂ@@ﬁhﬁh@@h@dﬁdﬁﬂ@ww é@mmzo fHaeithe plblished literature
yrrol o[ 2, 3d] pyri m di ne,

4- (traps(@"3 @ﬂmwmm@m%ﬂﬁ—ﬁ@aﬂd 836143)-or ophenyl ) - 7H
pyrrol o[ 2, 3d] pyri m di ne,

IH. Yeast Strain Construction

To create a yeast strain expressing the human A1l adenosine receptor, yeast strain
15 CY7967 was used as the starting parental strain. The genotype of CY7967 is as follows:
MATa épaD] 163 gpal(41)Gai3 farl1D1442 tbt-1 FUSI-HIS3 canl
steld::trpl::LYS2 ste3D1156 lys2 ura3 leu2 trpl his3

The genetic markers are reviewed below:

) MATa...................... Mating type a.
¢/ gpalDI1163........... The endogenous yeast G-protein GPA1 has been deleted.
gpal(41)Gai3........ gpal(41)-Gai3 was integrated into the yeast genome. This chimeric Ga

protein is composed of the first 41 amino acids of the endogenous yeast
Ga subunit GPA1 fused to the mammalian G-protein Gai3 in which the
cognate N-terminal amino acids have been deleted.

JarlDI1442............ FARI1 gene (responsible for cell cycle arrest) has been deleted (thereby
preventing cell cycle arrest upon activation of the pheromone response
pathway).

tht-1...coiiiiiinnnn. strain with high transformation efficiency by electroporation.



pyrrol o[ 2,3d] pyrimdin nd

4- (traps- 4- hydroxycycl oMexyl ) am no- 2- (4-pyridyl)-7 208 NOV ziu2
pyrrolo[ 2,3 I, di ne. 163. The nethod of claim 161, wherei ' ge
conpri ses rgl(%%zmgr optic nerve head g?mage. 164. The net hod o? 3%?%??61,
wherei n said danmage is acute or chroni ¢’ 165. The nmethod of claim 161,
wherein said danage is the result of glaucoma, edenm, ischem a, hypoxia or
trauma. 166. The nethod of claim 161, wherein said animal is a human. 167.
The met hoBUST-HASdi.m. 161, aAsion betwéen tho FPSU pdomsteaandithieddiS3i cotlingfregddn

adenosi ne receptors in cells of said aninmal. 168. . rmaceut i cal

conposi tion conprising a ¢RESBHFERINEA P r%?%ﬁﬁ%ﬁg%tgeﬁf’)-t he conpound
of claim , 5, 16, 54 gr.FE Q. utically acceptable -146- 28
Nov 2002 %@égTBZS'lB"C'a'rr%g}n%%gggﬁb?%gwg. The pharnaceuti cal
conposi ti ga;pfrel-ai ¥§21.68, ganb eiitidnhd STBTRO4Ocfatifesglahedy Behnk fefide [therelgy OUP
consi sting of 4-(2-acetyl am noethyl) ani no-6-phenoxynet hyl - 2- phenyl - ?H
pyrrol of 2, 3d] pyri ni di ne; lewenngbasaysignglingatuepel the pheromone pathway).

am no- 6- (4- phenoxy) et hyl - 2- ph -7H pyrrolo[ 2. 3d rim oi.ne,

o (5 mcet F M Tgebnyry - antBEgoL B Y e s bR pfrfmont BfeRDr (S was
pyrrol o[ 2, 3d] pyri m di ne; dsfigregacet yl am noet hyl)

am no- 6- (4- met hoxyphenoxy) net hyl - 2- phenyl - 7H pyrrol o[ 2, 3d] pyri m di ne;

4- (2- acet kami.noet hyl.).. andefiest iz 2-ampngapidiateoedyqtaschyéasPrqsddysine Hgrow.

pyrrol of 21,”?&(;] pyri m di ne;

4- (traps-4- hydroxycycl ohexyl ) am no-2-(3-fl uor ophemﬁ- 7H

€J .................... defect in orotidine-5’-phosphate decarboxylase, yeast need uracil to grow.
‘ leu2.........coceeenl. defect in b-isopropylmalate dehydrogenase, yeast need leucine to grow.
trpl i, defect in phosphoribosylanthranilate, yeast need tryptophan to grow.
Ris3..oooviiiiiinnnn.n. defect in imidazoleglycerolphosphate dehydrogenase, yeast need

histidine to grow.

Two plasmids were transformed into strain CY7967 by electroporation: plasmid
p5095 (encoding human A1 adenosine receptor; described above) and plasmid p1584,
which 1s a FUS1-B-galactosidase reporter gene plasmid. Plasmid p1584 was derived

5 from plasmid pRS426 (Christianson, T.W. et al. (1992) Gene 110:119-1122). Plasmid
pRS426 contains a polylinker site at nucleotides 2004-2016. A fusion between the
FUS1 promoter and the B-galactosidase gene was inserted at the restriction sites Eagl
C) and Xhol to create plasmid p1584. The p1584 plasmid is maintained by Trp selection
(i.e., growth on medium lacking leucine).

10 The resultant strain carrying p5095 and p1584, referred to as CY 12660,
expresses the human Al adenosine receptor. To grow this strain in liquid or on agar
plates, minimal media lacking leucine and tryptophan was used. To perform a growth
assay on plates (assaying FUSI-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

15 for specificity, a comparison with one or more other yeast-based seven transmembrane

receptor screens was included in all experiments.



4- (2-acetyl am noet hyl ) am no- 6- (N- phenyl am no) net hyl - 2- phenyl - 7H

pyrrol o[ 2, 3d] pyri m di ne; (2-acetyl am noet hyl) 2 90

am no- 6- ( N- met hyl - N- phenyTam no) net hyl - 2- phenyl - 7H pyTrol of 23 &]Wi Wu. ne;
and 4- (2- Nwowbdagisur eaet hyl ) am no- 6- phenoxynet hyl - 2- phenyl -PCH/US99/12135
pyrrol o[ 2, 3d] pyri m di ne. 170. The pharnaceutical conposition of claim 168,
wherein the conpound is selected fromthe gf8up consisting of:

4- (ci §- 3-hydroxycycl opentyl ) am no- 5, 6-di et hyl - 2- phenyl - 7H

pyrrol o[ 2, 3d] pgbh&hir@étidi of Yeast Strains Expressing Human A2a Adenosine Receptor

4- (ci s-3-(2-am noacet oxy) cycl opentyl)am no-5, 6-di net hyl - 2- phenyl - 7H

pyrrol of 2, 3d] pyri ni bl s exappledheeenstruetioncfyeay strains expressing a human A2a

4- (3-acetam do) pi peridinyl -5 6-dimethyl -2-phenyl - 7H- pyrrol o[ 2. 3d Fim dine
TN Cet niRnPahs sBYios Tt ERE A RR e yE PO RoR Syt B &
pyrrol o[ 2, 3d] pydstAbe, ne;

4- (2- acet am dobut yl ) am no-5, 6-di net hyl - 2- phenyl - 7H pyrrol o[ 2, 3d] pyri m di ne;
4- (2-N - net hiyl ur eabut yl ) am no- 5, 6-di net hyl - 2- phenyl -7H  -147- 28 Nov 2002
WO 99/ 62518 PCT/ US99/ lZl%ﬁ pyrr.ol o 2, 3d] pyri m di ne;

4-(2-am nocycl "no- 2- phenyl - 7Hpyrrol o[ 2, 3d] pyri m di n
e; . .

4- (trans-4- hydr oxyc%: 3 S&lﬂ ? 5%3}18)-(159 S(Sfi.o-ncvhelmoorr g%ﬁ%%?ﬁ%ﬁ%ﬁ ra?j% 08'[“5 ,‘%céf‘;‘n’{fr‘?em
di ne; human A2a receptor cDNA was obtained from Dr. Phil Murphy (NIH). Upon receipt of
4- (trans-4-hydroxycycl ohexyl ) am no-2- (3-fl uorophenyl ) - 7Hpyrrol o[ 2, 3d] pyri m
di ne: and this clone, the A2a receptor insert was sequenced and found to be identical to the

4~ (trans-4-hydrox | ohexyl L.Ng- 2- (4- i <7 rralo d rimdine
€071 e B e R S-UFY RBBRE, Srt iR S8 obi o ThENER AR R g R

t her apeuti cal | fyo8fih&plabimRi BYPER with \@N”ﬁﬁélgfﬁ%rats@aﬁd SeheBint SR plRHM ¥LPBX,

di sorder or a gastrointestinal disorder. |72. The pharmaceuti cal

conposi ti on ofwhichidnvésecemtbeexpiressigi iy aestiwtine Beesphaglydérsterkioasei(BGK)

di arrhea. 173. The pharnace &%cal Co ition.,of claim171, wherein said
reapi ratory i REGPAIE 18 ¥ORE A PTG Atk FHIFR ITEFPE WaS PREs#4ain SUHER 8d | ve

pul monary di Se@gfq roldeidedticl WY tﬁ@?ﬁb‘lﬂhﬁ&keq%ﬁ&@%\b r. %y il 57 thé Broning

wherein said pharnaceutical preparation is an ophthal mc“fornulation.
15 strategy employed there were three amino acids appended to the carboxy-terminus of the

receptor, GlySerVal.

II. Yeast Strain Construction

To create a yeast strain expressing the human A2a adenosine receptor, yeast
- 20 strain CY8342 was used as the starting parental strain. The genotype of CY8342 is as
< follows:
MATa fari1D1442 tbti-1 lys2 ura3 leu2 trpl his3 fus!-HIS3 canl ste3D1156 gpaD1163
stel4::trpl::LYS2 gpalp-rGosEI10K (or gpalp-rGgsD2298S or gpalp-
rGosE10K+D229S)
25 The genetic markers are as described in Example 1, except for the G-protein variation.
For human A2a receptor-expression, yeast strains were utilized in which the endogenous
yeast G protein GPA1 had been deleted and replaced by a mammalian Gg. Three rat
Gqg mutants were utilized. These variants contain one or two point mutations which
convert them into proteins which couple efficiently to yeast By. They are identified as

30 GgEI1OK (in which the glutamic acid at position ten is replaced with lysine), G,D229S



175. The pharnaceutical preparation of claim 174, wherein said

phar maceuti cal preparat@n is a periocular, retrob ar or it I

i njection fornul ati on. 6. The pharnmaceutical preparation 02 @m@%
wher ei n saiwlopWarsiticeuti cal preparation is a systenic fornul BETEHY12137. The
pharmaceutical preparation of claim 174, wherein said pharnmaceuti cal
preparation is a surgical irrigating solut iofr.” 178. A packaged

phar maceuti cal conposition for treating a disease or disorder nediated
-148- 28 Nov 20@2vhich 8@/Bp4r1i8 abid agesiosn 329 isreplacaimmsh seroepmrd GiRHOK+D229S
PCT/ US99/ 12135 a contai ner hol ding a therapeutically effective anount of at
| east one conpbyiighEpnigingiheth poingmukationy). 54 or 55: and instructions for

usi ng the conpound r.t ' t he adenqgsi ne nmedi ated di sease or disorder

in the manmal . 179. fs%a%éﬁgéhfg‘gm% %’Fe‘gi %ﬁegﬁmbtf’mﬁét g@ﬁﬁrral%eéﬁ‘sﬁévafhe st eps
of: a) reacti ”Qaﬁéfméd@mﬁ@ﬁhﬁeih@'b@reh@l PEQYH (}Q‘Q’B’)@g(&'egtol; bPwih 'pQ‘PB'X-ﬁ!Zi‘W

or a protecting group; -149-"28 Nov 2002 WO 99/ 62518 b) cyclizing the

product of steR&kpiod™Praylamiditt the FBS1i3omoter ilsed to B-galactosidase coding

sequences (described in above) was added to assess the magnitude of activation of the

pheromone response pathway.

Functional Assay using Yeast Strains Expressing Human A1 Adenosine Receptor

€

Sugir

10 In this example, the development of a functional screening assay in yeast for

modulators of the human A1 adenosine receptor is described.

I. Ligands Used in Assay

Adenosine, a natural agonist for this receptor, as well as two other synthetic
15 .agonists were utilized for development of this assay. Adenosine, reported to have an
ECs, of approximately 75 nM, and (-)-N6-(2-phenylisopropyl)-adenosine (P1A) with a
reported affinity of approximately 50 nM were used in a subset of experiments. 5’-N-
ethylcarboxamido-adenosine (NECA) was used in all growth assays. To prevent
signaling due to the presence of adenosine in the growth media, adenosine deaminase

20 (4U/ml) was added to all assays.

™,
R

I1. Biological Response in Yeast

The ability of the A1 adenosine receptor to functionally couple in a heterologous
yeast system was assessed by introducing the Al receptor expression vector (p5095,

25 described above) into a series of yeast strains that expressed different G protein subunits,
The majority of these transformants expressed G, subunits of the Gy or Ggo subtype.
Additional G, proteins were also tested for the possible identification of promiscuous
receptor-Ga protein coupling. In various strains, a STEI8 or a chimeric STE18-Gy2
construct was integrated into the genome of the yeast. The yeast strains harbored a

30 defective HIS3 gene and an integrated copy of FUSI-HIS3, thereby allowing for
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and 5 and 10 mM) was applied. Growth was monitored for 2 days. Ligand-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 ligand-dependent response. The term

"LIRMA" indicates ligand independent receptor mediated activation.
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TeinaRarauRabik 3¢ i mbdiFobibavighgliid@asfouté tdls®ur in a yeast strain
expressing the GPA1(41)-Ggj3 chimera.

II1. fusl-LacZ Assay

To characterize activation of the pheromone response pathway more fully,
synthesis of f-galactosidase through fus/LacZ 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 A1 adenosine receptor expressed in a yeast
strain co-expressing a Ste18-Gy2 chimera and GPA41-Gj3- Transformants were
isolated and grown overnight in the presence of histidine and 4 U/ml adenosine
deaminase. After five hours of incubation with 4 U/ml adenosine deaminase and ligand,
induction of f-galactosidase was measured using CPRG as the substrate for f3-
galactoside. 5 x 103 cells were used per assay.

The results obtained with NECA stimulation indicated that at a NECA
.concentration of 10-8 M approximately 2-fold stimulation of B-galactosidase activity
was achieved. Moreover, a stimulation index of approximately 10-fold was observed at
a NECA concentration of 10-3 M.

The utility of this assay was extended by validation of the activity of antagonists
on this strain. Two known adenosine 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, B-galactosidase induction was measured using FDG as the
substrate and 1.6 x 107 cells per assay. The results indicated that both XAC and
DPCPX served as potent antagonists of yeast-expressed Al adenosine receptor, with
IC5q values of 44 nM and 49 nM, respectively.

In order to determine if this inhibitory effect was specific to the A1 subtype, a
series of complementary experiments were performed with the yeast-based A2a receptor
assay (described in Example 4). Results obtained with the A2a yeast-based assay
indicated that XAC was a relatively effective A2a receptor antagonist, consistent with
published reports. In contrast, DPCPX was relatively inert at this receptor, as expected

from published reports.



-154- 28 Nov 2002 WO 99/ 62518 187. The conpound of claim 15, having the

structure: 188. The co und of claim 3, having th
conmpound of claim3, h

havi ng the structure:

H3C~

O

PCT/ US99/ 12135 HNCH3 | O

IV. Radioligand Binding

ng the structure:

PCT/ US9 2135
~ H /N ~0 Nup 99/625165- 28 Nov 2002 WO 99/ 62518 190. The conpoR@EHUSM/1g134i m 3,

truct UI’H§

8 ML A7 o
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The Al adenosine receptor assay was further characterized by measurement of

the receptor’s radioligand binding parameters. Displacement binding of [3H]CPX by

5 several adenosine receptor reference compounds, XAC, DPCPX, and CGS, was

analyzed using membranes prepared from yeast expressing the human Al adenosine

receptor. The results with yeast membranes expressing the human Al adenosine

receptor were compared to those from yeast membranes expressing the human A2a

adenosine receptor or the human A3 receptor to examine the specificity of binding. To

10 perform the assay, fifty mg of membranes were incubated with 0.4 nM [BH]CPX and

increasing concentrations of adenosine receptor ligands. Incubation was in 50 mM Tris-

HC], pH 7.4, 1 mM EDTA, 10 mM MgCl», 0.25 % BSA and 2 U/ml adenosine

deaminase in the presence of protease inhibitors for 60 minutes at room temperature.

Binding was terminated by addition of ice-cold 50 mM Tris-HCIl, pH 7.4 plus 10 mM

15 MgCly, followed by rapid filtration over GF/B filters previously soaked with 0.5 %

polyethyenimine, using a Packard 96-well harvester. Data were analyzed by nonlinear

least square curve fitting procedure using Prism 2.01 software. The IC5 values

obtained in this experiment are summarized in Table 4, below:

Table 4
ICs0 [nM]
Compound hAIR hA2aR hA3R
XAC 6.6 11.7 53.1
DPCPX 8.5 326.4 1307.0
CGS-15943 13.1 15.8 55.5
NECA 215.5 294.9 34.9
R-PIA 67.6 678.1 23.6
IB-MECA 721.7 859.4 3.1
Alloxozine 1072.0 1934.0 8216.0
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5’-N-ethylcarboxamidoadenosine 10-15 nM agonist
(NECA)
(-)-N6-(2-phenylisopropyl)-adenosine 100-125 nM agonist
20 (P1A)
& To prevent signaling due to the presence of adenosine in the growth media, adenosine

deaminase (4U/ml) was added to all assays.

I1. Biological Response in Yeast

25 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 GgsE10K, GgsD229S or GosE10K+D229S. The ability of ligand to
stimulate the pheromone response pathway in a receptor dependent manner was
indicated by an alteration in the yeast phenotype. Receptor activation modified the

30 phenotype from histidine auxotrophy to histidine prototrophy (activation of fusl-HIS3).

Three independent transformants were isolated and grown overnight in the presence of
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Yeast strains. Saccharomyces cerevisiae strains CY12660 [far1*1442 tbt1-1 fus1-HIS3

canl stel4::trpl::LYS2 ste3*1156 gpal(41)-Gai3 lys2 ura3 leu2 trpl: his3; LEU2
PGKp-Mfalleader-hA1R-PHOSterm 2mu-orig REP3 Ampr] and CY8362 [gpalp-rGa

25 sE10K far1*1442 tbtl-1 fus1-HIS3 canl stel4::trpl: LYS2 ste3*1156 lys2 ura3 leu2
trpl his3; LEU2 PGKp-hA2aR 2mu-ori REP3 Ampr] were developed as described

above.

Yeast culture. Transformed yeast were grown in Leu-Trp [ LT } media (pH 5.4)
30 supplemented with 2% glucose. For the preparation of membranes 250 ml of LT

medium were inoculated with start titer of 1-2 x 106 cells/m! from a 30 ml overnight
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25 Mammalian Cell Membrane Preparations. HEK-293 cell membranes were prepared as

described previously (Duzic E et al.: J. Biol. Chem., 267, 9844-9851, 1992) Briefly,

cells were washed with PBS and harvested with a rubber policeman. Cells were pelted at
4°C 200 x g in a Sorvall RT6000 centrifuge. The pellet was resuspended in 5 ml/dish of
lysis buffer at 4°C (5 mM Tris-HCI, pH 7.5; 5 mM EDTA; 5 mM EGTA; 0.1 mM

30 Phenylmethylsulfonyl fluoride, 10 mg/ml pepstatin A; and 10 mg/ml aprotinin) and

homogenized in a Dounce homogenizer. The cell lysate was then centrifuged at 36,000
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*10 *CD(t +| [|: A1Gys H(L& ()- st10%9 & ()-0 s*10% & ()-0
Binding Ki (nM)
R Al AZa Alb A3
9.8- 18.0-
NHAc
€ CDs-046123 | B 251|486 |803  |513.0
Me
NHAc
CDS-090908 27.8 50.7 84.6 429.8
lil
}{\/NTN}{Me
CDS-090894 0 20.2 75.6 20.1 4.3
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4y109%.) L& () - T2 10%)0l&() rOG IO L&T()- T3 [ TT0%) [& ()~ 13 &-
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" 1094 ( L&'()'j‘f‘alﬁs’%g’é‘ﬁ&!() 109§ (j &Nidyle 3] I}/I}%O%&' (1)1'1.33 m\/gzl(gg/m])tﬁ"é()-s

1Y s10% )& ()
,,,,, OH
' 13.9-
CDS-046142 30.9 933.7 |1380 |21.5

..... OH

O CDS-090890! x@ 466  |7309 [30% |99
+OH

CDS-0909052 ){O 164 | 7663 |1683 |[71.7

CDS-090909 29.1 190.6 1143.0 3.1

CDS-90910 ) 180 230 670 1.0
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sW410' 10% & ()- ' 10% & () - & 10 \&NéiNFM@%& ()- & 109 & ()-
CDS-121180 255 76% 275 <6
- \;x’ O
€ CHIu, M e
CDS-121178 *'_I 531 981 736 53
o)
}‘f(CHZ)“\N/U\NI-Me
CDS-121179 M 443 2965 375 <6.2
7{ O
CENP L
CDS-123264° H 30% 65% 515 24
€ v o
CDS-062391 (C"'z)z\,\I)J\,\,HEt 87 204 30 0.02
|
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y10%)' & ()- F10%)'& -O"gtvl[:]PClO CV!I 10% & & () -" th10° & ()
8L0% && () WO BEIEPWE () -G fULO% ' & ()-G #10%)' & ()-!]] obUH@tYUS 12135
10%)' & ()-10 10 10 VI 10% &'() " VIJ]%00$ & ()- 10% $' & () -
VI10% % & ()-"|[:bU4l0 1 ° "10% & ( "109& () - D‘ "10%13&'()-
y10%)' & ()- 3 109 & ()- 03 10%)*&'() Ee| [ NA41010?71027107? d°
"109®7?& ()-, x° "109%&R' ()-, - "10%-& ()-, + "10%$& ()-, °
"10% () -, } aANAZT01077K [ 10%F V& © - K ' 100F V& (] - K | TOPAF V& (-
#1094 & () -| 1090 M () 1 %R0 £ )3 GYA10102PK | 109 W& () - |K
N
!
CDS-121181 ; 75,000 | 720,000 | 3,400 | 507
0O
g(CHﬂS\N/U\/NHB*.
CDS-121268 b 333 710,000 | 710,000 |97
H
N
"y )(U ©
€ CDS-121272 710,000 | 710,000 | 720,000 | 369
wOH
xO 630+ | 2307+
CDS-096370" 3.7£0.5 | 56.4 926 63076
. OH
CDS-113760%* ){O 1.8 206 802 270
wOH
€ CDS-116665%¢ ){O 8.0 531 530 419
_wOH
CDS-131921%7 ){O 8.0 131 1031 54%"

12-thienyl-2-yl; 2Cs-H; ° water soluble; *

R, and R are hydrogen; ° R, is 3-fluorophenyl;

%R, is 3-chlorophenyl;’ R, is 4-pyridyl; * % activity @ 10 pM
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110% $& ()-K 3>< N)! 10%p&& J1Iork! W3
3 100008 ()13 (100 o4& () DOBFPHORE R Relgbihs o )LV
3@0%* & () - 10%(b)Y&'()-k'n1!!!!!!! | obU43 3F10%+ & () - 101010

3N 109 ()-)* 3 10% & ()-) 3M10% $& ()-) M 10%

'~

L,
NJTS*
@(ﬁN/ r\{ XR,
H
5
Code XR, R, Binding Data K; (nM)
Ay Az, Azp A;
CDS-129851 -O-Ph Me 41.7 21 0.3 14.6
CDS-143995 -O-Ph(p)F Me 33 58 0.01 18
CDS-143994 -O-Ph(p)CI Me 825 591 03 60
CDS-143988 | -N-pyridin-2-one Me 60 a1 &7 | 48
CDS-143996 -NH-Ph Me 49 31 109 57

Incorporation by Reference
All patents, published patent applications and other references disclosed herein

10 are hereby expressly incorporated herein by reference

Equivalents

Those skilled in the art will recognize, or be able to ascertain, using no more than
routine experimentation, many equivalents to specific embodiments of the invention

15 described specifically herein. Such equivalents are intended to be encompassed in the

scope of the following claims.
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FSH#10% )& ()- 4 10%)& ()- FF10%)& ()-101010 y!109%& ()-( Fy 116\'/#&' )-3,
JF,HQV,], 2vual FS#~!10%)&'() ~110%)&'() ~110%) & ()- ~110%)& ()-
S110%) & () FLO%) & ()-], 7 i v, W, <vU4l F#3~ o~|10%)&'()

F3-0- 100 P () 1 0B do%ﬁi%lﬁ’ lf‘h“lﬁ%fié%t% W2 do0 ) () <1 100y & () -
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~110% )& ()- #3~0~110%)& ()- ~! 109%89N& (22, ,,,,, =04~ 10% E\ ! 10%& () -
V\1100& ()- 310% & ()- 310%& ()-~110% & ()- R,

@
wherein

R; and R; are each independently a hydrogen atom, a substituted straight
chain (C,;-Csyp)alkyl, substituted branched chain (C;-Cjp)alkyl, substituted (C4-Cio)
cycloalkyl, substituted cyclopropyl, or a substituted or unsubstituted aryl moiety;

wherein only one of R; or R; may be hydrogen;

wherein when the alkyl is a (Cjlalkyl or a (Cp)alkyl, any phenyl
substituent, if present, is substituted; or

R, and R; together form a substituted or unsubstituted heterocyclic ring;

R; is a substituted or unsubstituted ary! or alkylaryl moiety;

R4 is a hydrogen atom, an unsubstituted alkyl, or a substituted or
unsubstituted aryl moiety; and

Rs and R¢ are each independently a halogen atom, a hydrogen atom or a
substituted or unsubstituted alkyl, aryl or alkylaryl moiety,

or a pharmaceutically acceptable salt thereof.
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22.  The compound of claim 21, wherein B is aminomethyl.
23. The compound of claim 21, wherein B is aminoethyl.
24.  The compound of claim 16, wherein B is alkylamino.
25.  The compound of claim 24, wherein B is methylamino.

26.  The compound of claim 24, wherein B is ethylamino.
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The compound of claim 3, wherein Rj is substituted or unsubstituted aryl, wherein

the aryl is a heteroaryl moiety.

38. The compound of claim 37, wherein Rs and R are each alkyl.

39.  The compound of claim 37, wherein Rj is selected from the group consisting of
pyridyl, pyrimidyl, pyridazinyl, pyrazinyl, pyrrolyl, triazolyl, thioazolyl, oxazolyl,

oxadiazolyl, furanyl, methylenedioxyphenyl and thiophenyl.

40.  The compound of claim 39, wherein Rj is 2-pyridyl, 3-pyridyl, or 4-pyridyl.



1098$3& ()- fF& "10%8$3& ()- f!yl0%8$3& ()- f3y10°/<8$3&'()-H4p|[:bU410f f
91098$3& ()- fY "1098$3& ()- f Y410%’13$3&'() Y "1098$3& ()- f

yMLOYB$3&' ()- fY "1098$3& ()-pA| [: bUALQsf f ~61098$3&' ()- fl ;90/ $3& () -
f o/ YI098$3& ()-g FYY. "1098$3& ()- f #AL0YB$3& ()- fYs! 3" 100 %‘? -vU410
flf510%:+%§95)62 sl 10%:+$F&'() f 10%:+$F&'() 103$3103$%@9ﬁ§§9/12135

f F9s1098$3& () 81098$3& () - vU410 f f S109F+$F& (
(I MOsErarid () - #‘%ﬂ%ﬂﬁ?éﬂ%@ éél%ﬂﬁe‘@%??%“ﬁ iﬁﬂaﬁf@%ﬁﬁﬁw
3 100F+$F& ()- f f109+$F& ()- f3 109%+$F& ()- f , L0%+$F& ()-TT | [:vUAL0

f_{3SMOVELSFE () -f 1 "109E4SF& (). f f |10%:+$F&' ).- fF "100+$F& () -
£ 3" 109 +$F&- () - The cogogonneef ehaim gy yherelpisapdiRarg eachdniinoges; () - 1

fF, 109F+$F& ()-f f *109F+$F& ()- f f)10%F+$F& ()- fF s10%+$F& ()-

, & 109 +$F& ()-Ha|[: vU410 f fF7 109%+$F& ()-f f L6, 10%+$F& ()-f

f F4> 10%+$B8' () The conBbO@ 6 $EI&InG B; wherdinTOniFG&ré pachfmeth{l0%+$F&' () - : vU410 f
& 1098$3& ()- f31098$3& ()- f3yM 1098$3& () -

fs1098$3&' () - 10F+$F10F+$F10F+$F f 910%+$F& ()- 1E|[: vU410 f f@

"1098$3& (44.F "t compound of claim 3, wherein the compound is 4-(cis-3-
hydroxycyclopentyl)amino-5,6-dimethyl-2-phenyl-7H-pyrrolo[2,3d] pyrimidine.

45. The compound of claim 3, wherein the compound is 4-(cis-3-(2-
aminoacetoxy)cyclopentyl)amino-5,6-dimethyl-2-phenyl-7H-pyrrolo[2,3d]

pyrimidine trifluoroacetic acid salt.

46.  The compound of claim 3, wherein the compound is 4-(3-acetamido)piperidinyl-

5,6-dimethyl-2-phenyl-7H-pyrrolo[2,3d]pyrimidine.

47. The compound of claim 3, wherein the compound is 4-(2-N’-

methylureapropyl)amino-5,6-dimethyl-2-phenyl-7H-pyrrolo[2,3d]pyrimidine.

48.  The compound of claim 3, wherein the compound is 4-(2-acetamidobutyl)amino-

5,6-dimethyl-2-phenyl-7H-pyrrolo[2,3d]pyrimidine.

49. The compound of «claim 3, wherein the compound is 4-(2-N’-

methylureabutyl)amino-5,6-dimethyl-2-phenyl-7H-pyrrolo[2,3d]pyrimidine.

50. The compound of «claim 3, wherein the compound is 4-(2-

aminocyclopropylacetamidoethyl)amino-2-phenyl-7H-pyrrolo[2,3d]pyrimidine.

51. The compound of claim 3, wherein the compound is 4-(¢trans-4-

hydroxycyclohexyl)amino-2-(3-chlorophenyl)-7H-pyrrolo[2,3d]pyrimidine.

52. The compound of claim 3, wherein the compound is 4-(trans-4-
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54. A compound having the formula II:

R4 R
\N e
N \ X Q——W
P o
Ry N N\ L
R4
(I
wherein
X is N or CRg;

R, and R; are each independently hydrogen, or substituted or unsubstituted
alkoxy, aminoalkyl, alkyl, aryl, or alkylaryl;

wherein only one of R; or R; may be hydrogen; or

R; and R; together form a substituted or unsubstituted heterocyclic ring;

R3 is substituted or unsubstituted arylalkyl, aryl or heteroaryl;

R4 is hydrogen,;

L is hydrogen, substituted or unsubstituted alkyl, or R4 and L together form

a substituted or unsubstituted heterocyclic ring;

Rg is hydrogen, substituted or unsubstituted alkyl, or halogen;
Q is CH,y, O, S, or NRy, wherein R; is hydrogen or substituted or

unsubstituted C;— Cg alkyl; and

W is unsubstituted or substituted alkyl, cycloalkyl, alkynyl, aryl, arylalkyl,
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57.  The compound of claim 56, wherein W is substituted or unsubstituted aryl, 5- or 6-

member heteroaryl, or biaryl.

58.  The compound of claim 57, wherein W is substituted with one or more substituents

selected from the group consisting of halogen, hydroxy, alkoxy, amino,
aminoalkyl, aminocarboxyamide, CN, CF3, CO,Rs, CONHRg, CONRgRg, SORg,

SO;Rg, and SO,NRgRg, wherein Rg and Ry are each independently hydrogen, or
substituted or unsubstituted alkyl, cycloalkyl, aryl or arylalky!.

59.  The compound of claim 57, wherein W is methylenedioxyphenyl.
60.  The compound of claim 57, wherein W is substituted or unsubstituted phenyl.

61. The compound of claim 57, wherein W is a substituted or unsubstituted 5-

membered heteroaryl ring.

62.  The compound of claim 57, wherein W is selected from the group consisting of
pyridyl, pyrimidyl, pyridazinyl, pyrazinyl, pyrrolyl, triazolyl, thioazolyl, oxazolyl,
oxadiazolyl, pyrazolyl, furanyl, and thiophenyl.

63.  The compound of claim 62, wherein Q is NH, and W is a 3-pyrazolo ring which is
unsubstituted or N-substituted by substituted or unsubstituted alkyl, cycloalkyl,
aryl or arylalkyl.
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67.  The compound of claim 65, wherein W is selected from the group consisting of 2-

pyrimidyl, 4-pyrimidyl, and 5-pyrimidyl.

68. The compound of claim 56, wherein W is substituted or unsubstituted alkyl,

cycloalkyl, alkynyl or arylalkyl.

69.  The compound of claim 68, wherein W is alkynyl.

70.  The compound of claim 69, wherein W is substituted with one or more substituents
selected from the group consisting of halogen, hydroxy , substituted or
unsubstituted alkyl, cycloalkyl, aryl, or arylalkyl, or NHR;, wherein Rjp is
hydrogen, or substituted or unsubstituted alkyl, cycloalkyl, aryl, or arylalkyl.

71.  The compound of claim 68, wherein W is substituted or unsubstituted cyclopentyl.

72.  The compound of claim 56, wherein W is —(CH;),-C(=0)Y or —(CH;).—C(=S)Y,
wherein a is 0, 1, 2 or 3, Y is aryl, alkyl, arylalkyl, cycloalkyl, heteroaryl,
NHR; R, or, provided that Q is NH, OR;3, and wherein R;;, Rj> and R;3 are each
independently hydrogen, or unsubstituted or substituted alkyl, aryl, arylalkyl, or
cycloalkyl.

73.  The compound of claim 72 wherein ais 1.
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76.  The compound of claim 55, wherein R; is selected from the group consisting of
substituted and unsubstituted phenyl, pyridyl, pyrimidyl, pyridazinyl, pyrazinyl,
pyrrolyl, triazolyl, thioazolyl, oxazolyl, oxadiazolyl, pyrazolyl, furanyl,
methylenedioxyphenyl, and thiophenyl.

77.  The compound of claim 76, wherein R3 is unsubstituted phenyl.

78.  The compound of claim 76, wherein Rj; is phenyl with at least one substituent.

79.  The compound of claim 78, wherein said substituent is selected from the group

consisting of hydroxyl, alkoxy, alkyl, and halogen.
80.  The compound of claim 79, wherein said substituent is halogen.
81.  The compound of claim 80, wherein R3 is o-, m- or p- fluorophenyl.
82,  The compound of claim 80, wherein Rj is o-, m- or p- chlorophenyl.
83.  The compound of claim 79, wherein Rj is alkyl substituted phenyl.
84.  The compound of claim 83, wherein Rj is tolyl.
85.  The compound of claim 79, wherein R; is alkoxy substituted phenyl.

86.  The compound of claim 85, wherein R3 is methoxy phenyl.
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Par agr aph ¢1ont Jrhe’ S0t 34 dbiM330 ek R, is hydrogen, and R, is substituted or

unsubstituted alkyl, cycloalkyl or alkoxy, substituted or unsubstituted alkylamine,
arylamine, or alkylarylamine, substituted or unsubstituted aminoalkyl, amino aryl,
or aminoalkylaryl, substituted or unsubstituted alkylamide, arylamide or
alkylarylamide, substituted or unsubstituted alkylsulfonamide, arylsulfonamide or
alkylarylsulfonamide, substituted or unsubstituted alkylurea, arylurea or
alkylarylurea, substituted or unsubstituted alkylcarbamate, arylcarbamate or
alkylarylcarbamate, or substituted or unsubstituted alkylcarboxylic acid,

arylcarboxylic acid or alkylarylcarboxylic acid.
92.  The compound of claim 91, wherein R; is substituted or unsubstituted cycloalkyl.
93. The compound of claim 92, wherein R; is mono- or dihydroxy-substituted cyclohexyl.
94, The compound of claim 93, wherein R; is monohydroxy-substituted cyclohexyl.

95. The compound of claim 92, wherein R; is mono- or dihydroxy-substituted

cyclopentyl.

96.  The compound of claim 95, wherein R; is monohydroxy-substituted cyclopentyl.
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of three to seven atoms, optionally substituted with C;-Cs alkyl, halogens,
hydroxyl, carboxyl, thiol, or amino groups;
B is methyl, N(Me),, N(Et),, NHMe, NHEt, (CH,),NH;+, NH(CH,)CHs,

(CHy)NH,, (CH,)CHCH3NH,, (CHo)NHMe, (CH,)OH, CHCN, (CH2),,COoH,
CHR;gR 9, or CHMeOH, wherein r is an integer from 0 to 2, mis 1 or 2,
Rgis alkyl, Ryg is NH3+ or COoH or R;g and R ;g together

are:

—CH—NH
(CHy)p

wherein p is 2 or 3; and

Ry7 is H, C1-Cg alkyl, C3-C7 cycloalkyl, a chain of one to seven atoms, or

a ring of three to seven atoms, optionally substituted with C1-Cg alkyl, halogens,

hydroxyl, carboxyl, thiol, or amino groups.
98. The compound of claim 97, wherein A is unsubstituted or substituted C,-Cs alkyl.

99.  The compound of claim 97, wherein B is unsubstituted or unsubstituted C;-Cs
alkyl.

100. The compound of claim 97, wherein Rj is —~A-NHC(=0)B.
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101.

102.

103.

104.

105.

106.

107.

108.

The compound of claim 100, wherein A is -CH;CH»- and B is methyl.

A water soluble prodrug of the compound of claim 2, 3, 54 or 55, which is

metabolized in vivo to an active drug.

The prodrug of claim 102, wherein said prodrug is metabolized in vivo by esterase

catalyzed hydrolysis.

The prodrug of claim 102, wherein R, is cycloalkyl substituted with -
OC(O)(Z)NHp, wherein Z is a side chain of a naturally or unnaturally occurring

amino acid, or analog thereof, an a, B, y, or ® amino acid, or a dipeptide.

The prodrug of claim 104, wherein Z is a side chain of glycine, alanine, valine,
leucine, isoleucine, lysine, a-methylalanine, aminocyclopropane carboxylic acid,
azetidine-2-carboxylic acid, B-alanine, y-aminobutyric acid, alanine-alanine, or

glycine-alanine.

The compound of claim 2 or 54, wherein R and R; together are:

()n

N
wherein n is 1 or 2, and wherein the ring may be optionally substituted with one or
more hydroxyl, amino, amino carbonyl, thiol, carboxyl, halogen, CH,OH,

CH,NHC(=O)alkyl, or CH,NHC(=0)NHalky! groups.

The compound of claim 106, wherein n is 1 or 2 and said ring is substituted with -
NHC(=0)alkyl.

The compound of claim 54, wherein R; is hydrogen, R, is substituted or
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109.

110.

111.

112.

113.

114.

115.

116.

117.

118.

119.

120.

unsubstituted C1-Cg alkyl, R3 is substituted or unsubstituted phenyl, R4 is

hydrogen, L is hydrogen or substituted or unsubstituted C1-Cg alkyl, Q is O, S or

NR7, wherein Ry is hydrogen or substituted or unsubstituted C;— C¢ alkyl, and W

is substituted or unsubstituted aryl.

The compound of claim 108, wherein R; is ~A-NHC(=0)B, wherein A and B are

each independently unsubstituted C1-Cy4 alkyl.

The compound of claim 109, wherein A is CH,CH.

The compound of claim 109, wherein B is methyl.

The compound of claim 109, wherein B is aminoalkyl.

The compound of claim 112, wherein B is aminomethyl.

The compound of claim 108, wherein R3 is unsubstituted phenyl.

The compound of claim 108, wherein L is hydrogen.

The compound of claim 108, wherein Rg is hydrogen or methyl.

The compound of claim 116, wherein Rg is hydrogen.

The compound of claim 108, wherein Q is O.

The compound of claim 108, wherein Q is S.

The compound of claim 108, wherein Q is NR; wherein R; is hydrogen or

substituted or unsubstituted C,- C¢ alkyl.
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121.

122,

123.

124.

125.

126.

127.

128.

129.

130.

131.

132.

133.

134,

The compound of claim 120, wherein R; is hydrogen.

The compound of claim 120, wherein R; is methyl.

The compound of claim 108, wherein W is unsubstituted phenyl.

The compound of claim 108, wherein W is phenyl with at least one substituent.

The compound of claim 124, wherein said substituent is halogen.

The compound of claim 125, wherein W is p- fluorophenyl.

The compound of claim 125, wherein W is p- chlorophenyl.

The compound of claim 124, wherein said substituent is alkoxy.

The compound of claim 128, wherein W is p-methoxy.

The compound of claim 108, wherein W is aryl, wherein the aryl is a heteroaryl

moiety.

The compound of claim 130, wherein W is 2-pyridyl.

The compound of claim 108, wherein the compound is 4-(2-

acetylaminoethyl)amino-6-phenoxymethyl-2-phenyl-7H-pyrrolo[2,3d]pyrimidine.

The compound of claim 108, wherein the compound is 4-(2-acetylaminoethyl)

amino-6-(4-fluorophenoxy)methyl-2-phenyl- 7H-pyrrolo[2,3d]pyrimidine.

The compound of claim 108, wherein the compound is 4-(2-acetylaminoethyl)

amino-6-(4-chlorophenoxy)methyl-2-phenyl-7H-pyrrolo[2,3d]pyrimidine.
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135.

136.

137.

138.

139.

140.

141.

142.

The compound of claim 108, wherein the compound is 4-(2-acetylaminoethyl)

amino-6-(4-methoxyphenoxy)methyl-2-phenyl-7H-pyrrolo[2,3d]pyrimidine.

The compound of claim 108, wherein the compound is 4-(2-acetylaminoethyl)

amino-6-(2-pyridyloxy)methyl-2-phenyl-7H-pyrrolo[2,3d]pyrimidine.

The compound of claim 108, wherein the compound is 4-(2-acetylaminoethyl)

amino-6-(N-phenylamino)methyl-2-phenyl-7H-pyrrolo[2,3d]pyrimidine.

The compound of claim 108, wherein the compound is 4-(2-acetylaminoethyl)

amino-6-(N-methyl-N-phenylamino)methyl-2-phenyl-7H-pyrrolo[2,3d]pyrimidine.

The compound of claim 108, wherein the compound is 4-(2-N’-methylureaethyl)

amino-6-phenoxymethyl-2-phenyl-7H-pyrrolo[2,3d]pyrimidine.

A method for treating a disease or condition associated with increased levels of
adenosine in a subject, comprising administering to the subject a therapeutically
effective amount of the compound of claim 2, 3, 54 or 55 in order to thereby treat
the disease or condition associated with increased levels of adenosine in the
subject, wherein the disease or condition is a central nervous system disorder, a
renal disorder, an inflammatory disorder, an allergic disorder, a gastrointestinal

disorder, an eye disorder or a respiratory disorder.

A method for inhibiting the activity of an adenosine receptor in a cell, which
comprises contacting the cell with a compound of any one of claims 2, 3, 5, 16, 54
or 55.

The method of claim 141, wherein the compound is selected from the group
consisting of:

4-(2-acetylaminoethyl) amino-6-phenoxymethyl-2-phenyl-7H-

pyrrolo[2,3d]pyrimidine;
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4-(2-acetylaminoethyl) amino-6-(4-fluorophenoxy)methyl-2-phenyl-7H-
pyrrolo[2,3d]pyrimidine;

4-(2-acetylaminoethyl) amino-6-(4-chlorophenoxy)methyl-2-phenyl-7H-
pyrrolo[2,3d]pyrimidine;

4-(2-acetylaminoethyl) amino-6-(4-methoxyphenoxy)methyl-2-phenyl-7H-
pyrrolo[2,3d]pyrimidine;

4-(2-acetylaminoethyl) amino-6-(2-pyridyloxy)methyl-2-phenyl-7H-
pyrrolo[2,3d]pyrimidine;

4-(2-acetylaminoethyl) amino-6-(N-phenylamino)methyl-2-phenyl-7H-
pyrrolo[2,3d]pyrimidine;

4-(2-acetylaminoethyl) amino-6-(N-methyl-N-phenylamino)methyl-2-phenyl-7H-
pyrrolo[2,3d]pyrimidine; and

4-(2-N’-methylureaethyl) amino-6-phenoxymethyl-2-phenyl-7H-
pyrrolo[2,3d]pyrimidine.

143. The method of claim 141, wherein the compound is selected from the group
consisting of:
4-(cis-3-hydroxycyclopentyl)amino-5,6-dimethyl-2-phenyl-7H-pyrrolo[2,3d]

pyrimidine,
4-(cis-3-(2-aminoacetoxy)cyclopentyl)amino-5,6-dimethyl-2-phenyl-7H-

pyrrolo[2,3d] pyrimidine trifluoroacetic acid salt,
4-(3-acetamido)piperidinyl-5,6-dimethyl-2-phenyl-7H-pyrrolo[2,3d]pyrimidine,
4-(2-N’-methylureapropyl)amino-5,6-dimethyl-2-phenyl-7H-
pyrrolo[2,3d]pyrimidine,
4-(2-acetamidobutyl)amino-5,6-dimethyl-2-phenyl-7H-pyrrolo[2,3d]pyrimidine,
4-(2-N’-methylureabutyl)amino-5,6-dimethyl-2-phenyl-7H-
pyrrolo[2,3d]pyrimidine,
4-(2-aminocyclopropylacetamidoethyl)amino-2-phenyl-7H-
pyrrolo[2,3d]pyrimidine,
4-(trans-4-hydroxycyclohexyl)amino-2-(3-chlorophenyl)-7H-
pyrrolo[2,3d]pyrimidine,
4-(trans-4-hydroxycyclohexyl)amino-2-(3-fluorophenyl)-7H-
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pyrrolo[2,3d]pyrimidine, and

4-(trans-4-hydroxycyclohexyl)amino-2-(4-pyridyl)-7H-pyrrolo[2,3d]pyrimidine.

144, The method of claim 141, wherein the adenosine receptor is an Aj, adenosine
receptor.
145. The method of claim 144, wherein the compound is an antagonist of the Ay,
adenosine receptor.
146. The method of claim 141, wherein the adenosine receptor is an Aj adenosine
receptor.
147. The method of claim 146, wherein the compound is an antagonist of the Aj
adenosine receptor.
148. A method for treating a gastrointestinal disorder in an animal which comprises
administering to the animal an effective amount of the compound of claim 54 or
55.
149. The method of claim 148, wherein the compound is selected from the group
consisting of:
4-(2-acetylaminoethyl) amino-6-phenoxymethyl-2-phenyl-7H-
pyrrolo[2,3d]pyrimidine;
4-(2-acetylaminoethyl) amino-6-(4-fluorophenoxy)methyl-2-phenyl-7H-
pyrrolo[2,3d]pyrimidine;
4-(2-acetylaminoethyl) amino-6-(4-chlorophenoxy)methyl-2-phenyl-7H-
pyrrolo[2,3d]pyrimidine;
4-(2-acetylaminoethyl) amino-6-(4-methoxyphenoxy)methyl-2-phenyl-7H-
pyrrolo[2,3d]pyrimidine;
4-(2-acetylaminoethyl) amino-6-(2-pyridyloxy)methyl-2-phenyl-7H-
pyrrolo[2,3d]pyrimidine;

4-(2-acetylaminoethyl) amino-6-(N-phenylamino)methyl-2-phenyl-7H-
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pyrrolo[2,3d]pyrimidine;

4-(2-acetylaminoethyl) amino-6-(N-methyl-N-phenylamino)methyl-2-phenyl-7H-
pyrrolo[2,3d]pyrimidine; and

4-(2-N’-methylureaethyl) amino-6-phenoxymethyl-2-phenyl-7H-
pyrrolo[2,3d]pyrimidine.

150. The method of claim 148, wherein said disorder is diarrhea.

151. T he method of claim 148, wherein said animal is a human.

152. The method of claim 148, wherein the compound is an antagonist of Ay, adenosine

receptors in cells of said animal.

153. A method for treating respiratory disorder in an animal which comprises
administering to said animal an effective amount of the compound of claim 54 or
55.

154. The method of claim 153, wherein the compound is selected from the group

consisting of:

4-(2-acetylaminoethyl) amino-6-phenoxymethyl-2-phenyl-7H-
pyrrolo[2,3d]pyrimidine;

4-(2-acetylaminoethyl) amino-6-(4-fluorophenoxy)methyl-2-phenyl-7H-
pyrrolo[2,3d]pyrimidine;

4-(2-acetylaminoethyl) amino-6-(4-chlorophenoxy)methyl-2-phenyl-7H-
pyrrolo[2,3d]pyrimidine;

4-(2-acetylaminoethyl) amino-6-(4-methoxyphenoxy)methyl-2-phenyl-7H-
pyrrolo[2,3d]pyrimidine;

4-(2-acetylaminoethyl) amino-6-(2-pyridyloxy)methyl-2-phenyl-7H-
pyrrolo[2,3d]pyrimidine;

4-(2-acetylaminoethyl) amino-6-(N-phenylamino)methyl-2-phenyl-7H-
pyrrolo[2,3d]pyrimidine;

4-(2-acetylaminoethyl) amino-6-(N-methyl-N-phenylamino)methyl-2-phenyl-7H-
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pyrrolo[2,3d]pyrimidine; and

4-(2-N’-methylureaethyl) amino-6-phenoxymethyl-2-phenyl-7H-

pyrrolo[2,3d]pyrimidine.

155.

156.

157.

158.

159.

160.

161.

162.

The method of claim 153, wherein the disorder is asthma, chronic obstructive

pulmonary disease, allergic rhinitis, or an upper respiratory disorder.

The method of claim 153, wherein said animal is a human.

The method of claim 153, wherein the compound is an antagonist of A, adenosine

receptors in cells of said animal.

A method for treating a N-6 substituted 7-deazapurine responsive state in an
animal, comprising administering to a mammal a therapeutically effective amount
of the compound of claim 2, 3, 5, 16, 54 or 55 such that treatment of a N-6

substituted 7-deazapurine responsive state occurs.

The method of claim 158, wherein said N-6 substituted 7-deazapurine responsive
state is a disease state, wherein the disease state is a disorder mediated by

adenosine.

The method of claim 159, wherein said disease state is a central nervous system
disorder, a cardiovascular disorder, a renal disorder, an inflammatory disorder, an

allergic disorder, a gastrointestinal disorder or a respiratory disorder.

A method for treating damage to the eye of an animal which comprises
administering to said animal an effective amount of the compound of claim 2, 3, 5
or 16.

The method of claim 161, wherein the compound is selected from the group
consisting of:

4-(cis-3-hydroxycyclopentyl)amino-5,6-dimethyl-2-phenyl-7H-pyrrolo[2,3d]
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pyrrolo[2,3d]pyrimidine,
4-(trans-4-hydroxycyclohexyl)amino-2-(3-chlorophenyl)-7H-
pyrrolo[2,3d]pyrimidine,
4-(trans-4-hydroxycyclohexyl)amino-2-(3-fluorophenyl)-7H-
pyrrolo[2,3d]pyrimidine, and

4-(trans-4-hydroxycyclohexyl)amino-2-(4-pyridyl)-7H-pyrrolo[2,3d]pyrimidine.

163. The method of claim 161, wherein said damage comprises retinal or optic nerve

head damage.
164. The method of claim 161, wherein said damage is acute or chronic.

165. The method of claim 161, wherein said damage is the result of glaucoma, edema,

ischemia, hypoxia or trauma.
166. The method of claim 161, wherein said animal is a human.

167. The method of claim 161, wherein the compound is an antagonist of A3 adenosine

receptors in cells of said animal.

168. A pharmaceutical composition comprising a therapeutically effective amount of

the compound of claim 2, 3, 5, 16, 54 or 55 and a pharmaceutically acceptable
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carrier.

169. The pharmaceutical composition of claim 168, wherein the compound is selected

from the group consisting of:

4-(2-acetylaminoethyl) amino-6-phenoxymethyl-2-phenyl-7H-
pyrrolo[2,3d]pyrimidine;

4-(2-acetylaminoethyl) amino-6-(4-fluorophenoxy)methyl-2-phenyl-7H-
pyrrolo[2,3d]pyrimidine;

4-(2-acetylaminoethyl) amino-6-(4-chlorophenoxy)methyl-2-phenyl-7H-
pyrrolo[2,3d]pyrimidine;

4-(2-acetylaminoethyl) amino-6-(4-methoxyphenoxy)methyl-2-phenyl-7H-
pyrrolo[2,3d]pyrimidine;

4-(2-acetylaminoethyl) amino-6-(2-pyridyloxy)methyl-2-phenyl-7H-
pyrrolo[2,3d]pyrimidine;

4-(2-acetylaminoethyl) amino-6-(N-phenylamino)methyl-2-phenyl-7H-
pyrrolo[2,3d]pyrimidine;

4-(2-acetylaminoethyl) amino-6-(N-methyl-N-phenylamino)methyl-2-phenyl-7H-
pyrrolo[2,3d]pyrimidine; and

4-(2-N’-methylureaethyl) amino-6-phenoxymethyl-2-phenyl-7H-
pyrrolo[2,3d]pyrimidine.

170. The pharmaceutical composition of claim 168, wherein the compound is selected
from the group consisting of:
4-(cis-3-hydroxycyclopentyl)amino-5,6-dimethyl-2-phenyl-7H-

pyrrolo[2,3d]pyrimidine;
4-(cis-3-(2-aminoacetoxy)cyclopentyl)amino-5,6-dimethyl-2-phenyl-7H-

pyrrolo[2,3d]pyrimidine trifluoroacetic acid salt;
4-(3-acetamido)piperidinyl-5,6-dimethyl-2-phenyl-7H-pyrrolo[2,3d]pyrimidine;
4-(2-N’-methylureapropyl)amino-5,6-dimethyl-2-phenyl-7H-

pyrrolo[2,3d]pyrimidine;
4-(2-acetamidobutyl)amino-5,6-dimethyl-2-phenyl-7H-pyrrolo[2,3d]pyrimidine;
4-(2-N’-methylureabutyl)amino-5,6-dimethyl-2-phenyl-7H-
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pyrrolo[2,3d]pyrimidine;

4-(2-aminocyclopropylacetamidoethyl)amino-2-phenyl-7H-

pyrrolo[2,3d]pyrimidine;

4-(trans-4-hydroxycyclohexyl)amino-2-(3-chlorophenyl)-7H-

pyrrolo[2,3d]pyrimidine;

4-(trans-4-hydroxycyclohexyl)amino-2-(3-fluorophenyl)-7H-

pyrrolo[2,3d]pyrimidine; and

171.

172.

173.

174.

175.

176.

177.

178.

4-(trans-4-hydroxycyclohexyl)amino-2-(4-pyridyl)-7H-pyrrolo[2,3d]pyrimidine.
The pharmaceutical composition of claim 168, wherein said therapeutically
effective amount is effective to treat a respiratory disorder or a gastrointestinal

disorder.

The pharmaceutical composition of claim 171, wherein said gastrointestinal

disorder is diarrhea.

The pharmaceutical composition of claim 171, wherein said respiratory disorder is

asthma, allergic rhinitis, or chronic obstructive pulmonary disease.

The pharmaceutical preparation of claim 168, wherein said pharmaceutical

preparation is an ophthalmic formulation.

The pharmaceutical preparation of claim 174, wherein said pharmaceutical

preparation is a periocular, retrobulbar or intraocular injection formulation.

The pharmaceutical preparation of claim 174, wherein said pharmaceutical

preparation is a systemic formulation.

The pharmaceutical preparation of claim 174, wherein said pharmaceutical

preparation is a surgical irrigating solution.

A packaged pharmaceutical composition for treating a disease or disorder mediated
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by adenosine in a mammal, comprising:

a container holding a therapeutically effective amount of at least one compound of
claims 2, 3, 5, 16, 54 or 55; and
instructions for using the compound for treating the adenosine mediated disease or

disorder in the mammal.

179. A method for the preparation of

comprising the steps of:

a) reacting

P
\O
Rs
o NH
Q o) HCl
cN o\ /
and R NHg
to provide
OH
Rs
0
NN
PR
Ry N NH,

wherein P is a lower alkyl or a protecting group;
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b) cyclizing the product of step a) to provide

OH H

NN \

-
N/ N

HCI

¢) chlorinating the product of step b) to provide

|
¢ H

L
Rs N/ N\

;and

d) treating the product of step c) with an amine, thereby providing

NR;R; H
N| X \
Rs
)\ s N
Ry N
\H

wherein
R, and R; are each independently a hydrogen atom, a substituted straight
chain (Ci-Cjg)alkyl, substituted branched chain (C;-Cjg)alkyl, substituted (C4-Cio)
cycloalkyl, substituted cyclopropyl, or a substituted or unsubstituted aryl moiety;
wherein only one of R; or R; may be hydrogen;
wherein when the alkyl is a (C)alkyl or a (C;)alkyl, any phenyl substituent,
if present, is substituted; or

R, and R; together form a substituted or unsubstituted heterocyclic ring;
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R; is a substituted or unsubstituted aryl, alkylaryl or heteroaryl moiety; and
Rs is a halogen atom, a hydrogen atom or a substituted or unsubstituted
alky! aryl or alkylaryl moiety.

180. A method for the preparation of

R R
1\ / 2
N R
6

-
T~y
Rs N

comprising the steps of:

a) reacting and

NC

o )]\

P R3 CI

to provide

wherein P is a removable protecting group;
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b) treating the product of step a) under cyclization conditions to provide
OH

Re
NI X \
H
)\ F N
Rs N
\H

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

C Re

N \

PN ”
N/ N

; and

d) treating the chlorinated product of step c) with an amine to provide

R R
1\ / 2
N R
6

N\\

P e
N/ N

Rs

wherein

R; and R; are each independently a hydrogen atom, a substituted straight
chain (C,-Cjp)alkyl, substituted branched chain (C3-Csp)alkyl, substituted (C4-Cip)
cycloalkyl, substituted cyclopropyl, or a substituted or unsubstituted aryl moiety;

wherein only one of R; or R; may be hydrogen;

wherein when the alkyl is a (C))alkyl or a (C,)alkyl, any phenyl substituent,

if present, is substituted; or
R, and R; together form a substituted or unsubstituted heterocyclic ring;

R3 is a substituted or unsubstituted aryl, alkylaryl or heteroaryl moiety; and
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Rs is a halogen atom, a hydrogen atom or a substituted or unsubstituted

alkyl, aryl or alkylaryl moiety.

181. The compound of claim 8 having the structure:

HOy,,
HN oy
7z
N
=
F
\N N
182. The compound of claim 8, having the structure:
HO,
-lll[/,/NH H
Z
N
[
X
N N

183. The compound of claim 8, having the structure:

HNIee <:><OH
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184. The compound of claim 8, having the structure:

o8
A N

N H

Cl

185. The compound of claim 4, having the structure:

HN><:> »uullllQH

186. The compound of claim 15, having the structure:
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187. The compound of claim 15, having the structure:

HaG

HN

188. The compound of claim 3, having the structure:

189. The compound of claim 3, having the structure:

CHj

/

HN

HN
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190. The compound of claim 3, having the structure:

H
N\H/CH3
Ej/ o}
N CHg

=4
I =
X, N

191.  The compound of claim 14, having the structure:

HsC
“SNH
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192. The compound of claim 191, having the structure:

H
\\\\\\N T CH3
o}
N CHg
N = \
|
\
N
N H

193. The compound of claim 191, having the structure:

H
N\”/CHS
g o
N
CHs

=

4

194. The compound of claim 2, wherein any substituent, if present, is halogen,
hydroxyl, alkylcarbonyloxy, arylcarbonyloxy, alkoxycarbonyloxy,
aryloxycarbonyloxy, carboxylate, alkylcarbonyl, alkoxycarbonyl, aminocarbonyl,
alkylthiocarbonyl, alkoxyl, phosphate, phosphonato, phosphinato, cyano, amino,
alkyl amino, dialkylamino, arylamino, diarylamino, alkylarylamino, acylamino,
alkylcarbonylamino, arylcarbonylamino, carbamoyl, ureido, amidino, imino,
sulfhydryl, alkylthio, arylthio, thiocarboxylate, sulfates, sulfonato, sulfamoyl,
sulfonamido, nitro, trifluoromethyl, cyano, azido, heterocyclyl, alkylaryl, or an
aromatic or heteroaromatic moiety;

which substituent may be further substituted by any of the above.



-157- 28 Nov 2002

WO 99/62518 PCT/US99/12135

195.

196.

197.

The compound of claim 194, wherein any substituent, if present, is halogen,
hydroxyl, alkylcarbonyloxy, alkoxycarbonyloxy, carboxylate, alkylcarbonyl,
alkoxycarbonyl, aminocarbonyl, alkylthiocarbonyl, alkoxyl, amino, alkylamino,
dialkylamino, acylamino, alkylcarbonylamino, arylcarbonylamino, carbamoyl,
ureido, amidino, imino, nitro, heterocyclyl, alkylaryl, or an aromatic or
heteroaromatic moiety;

which substituent may be further substituted by any of the above.

The compound of claim 195, wherein the substituent is halogen, hydroxyl,
alkylcarbonyloxy, alkoxycarbonyloxy, carboxylate, alkylcarbonyl, alkoxycarbonyl,
aminocarbonyl, alkylthiocarbonyl, alkoxyl, amino, alkylamino, dialkylamino,
acylamino, alkylcarbonylamino, arylcarbonylamino, carbamoyl, ureido, amidino,
imino, nitro, heterocyclyl or a heteroaromatic moiety;

which substituent may be further substituted by any of the above.

The compound of claim 194, wherein R; or R, is a substituted straight chain (C;-
Cyo)alkyl or a substituted branched chain (C;-Csg)alkyl comprising two

substituents.



