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AND RELATEDANALOGS AS HSP90- | NHI Bl TORS CROSS- REFERENCE
[001] This application clains the benefit of U S.
wee@sitsidanal Application No. 60/666, 899 fil ed MF/TR208€012008
2005, which is herein incorporated by reference inits
entirety. FIELD OF THE | NVENTI ON [ 002] The invention
relates in general to al kynyl Ipyrrol opyri m di nes and
their broad-spectrumutility, e.g. , in inhibiting
heat shock protein 90 (HSP90) to thereby treat or
prevent HSP90- nedi ated di seases. BACKGROUND [ 003]
HSP90s ar MEEHODS EOR YONEHER AND GIQURON FRENEING
i nvol ved in foldlng, activation and assenbly of a w de
range of proteins, including key proteins involved in
transduction, cell cycle control and

|
BA‘FIgna M) FTHEINVENTEAN Resear chers have report ed
|t ES;FPF@P echt %Kl%ﬁﬁ&ﬁ%f’ate% é?ﬁe%l Stog)h ﬁ?szglg gxtre%aglcﬁg%%%@ethods for

driviag @priates nﬁnﬂisepfeﬁhﬁaah Stich BERSrs atd rtilil B, wéll Sited Rfi‘quelm gaming
GFR, v-Src famly kinases, Cdk4, and ErbB-2 ( Buchner

mag meswg@hllgg@@c ines; poigef-sale (PQF)iprmivala, ranspostatier and@stestsinment

el B Y 491 502; Dai, K et al J. Biol. Chem
1c199gg£§%€mx§@8 Studi es further indicate that

cer akat mrinterk a:mensefabla a varigty of h‘%ﬁ%@morﬁ,ﬁ szdg@ﬁé éiplslgatidh@s to print
philins, r p e

HSPA0/ Hdj 2/ Hsj nmuno
Coggg’id&ts ‘ffﬁ ugeddn quﬁ’a'ttﬁlaﬁm{ I, glot machynes ang pﬂm Selfeservwe
4
Wa%%rgiség)z ;ﬂggsag@%r% %e? glléllnﬁ é’% g?r ag linf ﬁgke@%pgfa%&%ulgo% oses of the
prepant Kistloige mcgappyndadmmnv alet tamal "Viaishert k] boiget @gnedrPa printed
t he ATP-bi ndi ase (Stebbins, C. et

dO%ﬂmeng &% cihags adickete hag ?qg po@pﬂ%{ / hag) a megingfiokash valogand must be
idtéd B e

L e

doquaneatswtesd haysTRazst ady amegl;gft(l@cash oaine, anCwhidh (&h be @ﬁhtled without the

high S ofennyg <o L SR etch Sy Fo o BFsedilebihal coupons my be
priftedBeIsd dedti@dechislbgp %%%f’ct}ﬁe fgvelt({jf' gcuﬁyr gﬂgﬂy?iglrtl s)pl%gé%r than that

by ansanycins and other HSP90 In
usefl yheauineeticarvdth vivichérs.s protein fol ding. At high

congentrations i NS and her HSP9QO i nhi bitors
oy B oRS Sye ARE GeorBied g S beigs torminals, such as for
casBM ahﬁfcligf SystethstisED e g%%@&h‘é‘in@@énd rhceitacll Iﬁ‘kucﬁ 9§tem§|%t\10ucher is

Aca USA 1999, 96, 1297-302; Schult e,
prinfed £y vse byGhgaming p@iEon ingtend FASS StOB¢nsWash alebit bardi_and ceedlt cards.

sy b8 i e St L o
Systirooatké1RE €OSCYOvih A Rethiotk. tTR AP fB@ SRR of ﬁie%@xﬁ@ 1&51:1011 as the

chaper one-associ ated protein substrates (Schneid
termpinals cqr magy tergmotelyloratedach temagely laggiad Qﬁghpa)@&,rvme dlfferent terminal

pophBde it bipnnY o RAREL Rfcitis Brafie Riifis, reEts Aeted lofery

estabtighraches] efe)). an ubi qui tin-dependent process in the
prot easome (Schneider, C. L., supra; Sepp-Lorenzino,
L. , Adgcility hat ppes|the tereingls 19 Yesire 0 haves @ CaptlsiGgTfor the terminal

38l B 2680 PR coons

for osecat tie fheilityui$ach offay, FarshpREstotiak e 8¢ dik@uaied food items at
has been shown to be especially effective on a subset

of signaling regulators, e.g. , Raf (Schulte, T. W et
a Biochem Biophys. Res. Commun. 1997, 239, 655-9;
Schulte, T. W, et a J. Biol. Chem 1995, 270,
24585-8), nuclear steroid receptors (Segnitz, B.; U
Gehring J Biol. Chem 1997, 272, 18694-18701; Smth,
D. F. et a Mol. Cell. Biol. 1995, 15, 6804-12), v-Src
(Whitesell, L., et a Proc. Natl. Acad. ScL USA 1994,
91, 8324-8328) and certain transnenbrane tyrosine

ki nases (Sepp- Loren2|no L. et a J. BIO| Chen1 1995




10

15

20

wherein: RO is selected fromthe group consisting of
hydr ogen, hal ogen, |ower alkyl, -CN, -SR8, -COR8, and
WO NiR18134R1 i s sel ected fromthe group consi stP@myUsi006/012008
hal ogen, -OR11, -SR11 and lower alkyl; R2 is -NHR8; R3
Is selected fromthe group consisting of hydrogen,
-CN, -C(OOH, -OR11, -SR11, -2Z(OR 9, -NR8R10O, | ower
al kyl, | ower al kenyl, | ower alkynyl, |ower
theferikigl Ohlhdryjlrpes bHeupom akg/hlscb érydlslor&dyrh ordaetoduldifireyd.,, various

li.c and h terocly al | nal |
m %?ng, Ifkr@ang:v%ﬁ PEymptiop @uams S‘I‘r‘ @% lé%ﬂuyI/s to fytpreyspecjal events,
@pﬁ:g I
ad uﬁeéﬁ'ég&%&hﬁeé s atgg géef? eesf,l 'ﬁ%e ?}E&l?ch untRll gaﬂ%fngf ﬁdts\lﬁlséélﬁl ubrades,
hawﬂeydammﬁmmmanbﬂﬂmnWMSmnﬂbﬁyn&msmnaﬁmdﬁbjonalIy

S u "5 llaltP%J |t gﬂlettlgl%glgfﬁﬂa ralg}? iﬂ’n‘% gelg t%pret sh]gg \?/g;]@r\g{]egt{agi. itg/’rrganagement
to J&@és‘é‘ Mr% p%ﬁ oﬁ‘b‘f% t&{rﬁﬁﬁltt g%éga SeIgJ%PsQ' fHahge Qépagte fPom (and

rom the group
may (bn snlstatauk}o))tﬂle Ivoumersa ﬂlkyﬂdgr Ib qwmmdeﬂiuk]m ayipabilityyerendors have offered

al I
nr? R OF AP ) P it Py s Py Tl T the se of
proﬁﬁéﬁfﬁ%ﬂﬁz‘aﬁ@ har@Mﬁle%h@éir profRbR rt@éﬁal‘)ie&%h&éhnm@fﬁrﬁﬁer to print vouchers
al kyl’am no, "di al kyl am no, aryl al kyl am no, di‘aryl am no,
andhesuppasa ke zpmltmg oﬁjqohmrsrwhmydfmma handled via the secure processing

chagjrgglﬁ gfeetggémﬁr )6 ISdYV Lbc%%rs gflelrﬁyol J]ec%/tﬂl IS% éaga;{egsaéolﬁgxydnd
secﬁﬁfy&@%&werﬂeﬁﬁo’l‘ﬂik solhﬁ&fﬂié Qhéébeptm@ﬁﬁﬁé}%mh@&%@ﬁﬁé kt@¥duires the

phosphoram dyl, sulfanyl, sulfnyl, sudlfonyl,
purshasp ﬁﬁngzn‘te@gamalsc &obafagility thethas hmaﬂrgqlsqu |sueinigrminals, such a solution is
Co#ﬁ wherein R8 and R8 taken together with the

o \/\,hl ch they are attached optionally form an

opt mvaﬂd Ve sdvastabdout Rproviag a &RIPEIssEMEtive Way FordacHlitRRTo print

wherein, in addition to said Natom 0-3 of the ring
CO@P@ﬁﬁ”Olaﬁ]éelh@t@mlét Breferaldy sueleaisysteonveild aljew ppesent terminals to be

d.N. R4 I

use%o\l;}ﬁh&tt Itl{éqle @ toTep o?eaaglp ms’tm% P?I;)/uﬁats 5 ?%epn%naidsr g} nglﬂg be further

gt oup consi sting
adwhlogb®@R o allow £66dtroller €S- secw@éc@)rollél? that &iﬁtemaﬂ% théterminal (e.g.,
sel ected fronIthe group _consisting o
Waa@tr@rt@anw PQP fegppitalsjor aiher Qﬁ’éﬁ@fi%éwﬂsﬂl) to\ﬁaﬁ@mmwatetvﬂ&l the
el 8885y PR S e S Slhahy BAEA R e comi,

to cmlathitaewith 1hethelt-ai te@yiaalypringF GUftint SowgoRs hnd (bth@diowmhbhts
3 to 5 substituents; the heterocyclyl group
subdbe Pese Inyertpiprovdes Veripes prinia Atsrface W@@QWSI faevreqvith

ex1ﬁﬁg}g?31g?{itﬁ{estgxlrﬁﬁﬁlf %}Pélpéﬂé%@ng‘[ti&ﬁ ))fﬁ@ ?B@Je and oE‘Ier ac}vantages

ower a ower al
-CN, -C(OOH, -N®2, -SR8, -OR8, -C(O Ro, -NR8R10
| oner aryl, lower heteroaryl, |lower alicyclyl, |ower

het erocycl yl, arylal kyl, heteroarylal kyl, thioalkyl,
am no, al kyl am no, dial kyl am no, aryl al kyl am no, oxo,
per hal oal kyl , perhal oal koxy, perhal oacyl, guanidi nyl,
pyridinyl, thiophenyl, furanyl, indolyl, indazolyl,
phosphonyl, phosphati dyl, phosphoram dyl, sulfanyl,
sul fnyl, sulfonyl, sul phonam dyl, carbanyl, uryl,
thiouryl and thioam dyl, wherein R and R taken
together with the N atomto which they are attached
optionally forman optionally substituted ring
conprising 3-7 ring atons, wherein, in addition to
said Natom 0-3 of the ring atons are heteroatons
selected fromthe group consisting of O Sand N, Ris
sel ected fromthe group consisting of hydrogen, |ower
al kyl, I ower al kenyl, |ower alkynyl, |ower

het eroal kyl , | ower heteroal kenyl, |ower heteroal kynyl,
| oner aryl, lower heteroaryl and -C(OR9; RI is

sel ected fromthe group consisting of H, |ower alkyl,
Iomer alkenyl | ower alkynyl Iomer aryl | ower

o, o R IFSA 7 A 7\ o o o t\..l_: I T
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agent selected fromthe group of cytotoxic agents,

anti - angi ogenesi s agents and anti-neopl asti c agents.
wab@ean3ius neopl asti ¢ agent may be sel ected froPCT/082006/012008

group of alkylating agents, anti netabolites,

epi dophyl | ot oxi ns, antineopl astic enzynes,

t opoi sonerase i nhibitors, progarbazines,

m t oxant rones, plati num coordi nati on conpl exes,

bi ol ogi cal resporSIEVIMARY OFSTHRANYEMITONNhI bi t ors,

hor nonal / anti - hornonal therapeutic agents, and

haenmat opoi etic growh factors. [016] In a further

as pée hiccotduict MthIthe pisdns invehddig thdtliodshee poeidedl féMRiving a printer.

Qunds of Formula | in the manufacture of a
ﬁ*@nﬁ USRIV O o 4 mimasy cantraller Keg- algsabeontioler), data indicative of
I f

mﬂ)%h‘r{%u 1+8 '?)e .rp?]m{eﬁég\ n%%al%l {lur I o eQ fr&ﬁ% ng(?rcg}rali?wq&%trgﬁer (e.g.,a
certted sjaqmntcommu@)’; datarindicaple\of &tfbnﬁatidhetabmpﬂhtedf A processor

HSP90- dependent _ di seases and conditions.' "
resgoRsive 10 e, BERATY 8GO RESERENGERS] RaHer q&eaumdséla@ .swﬁéard format
fordR8oRAEENt applications nmentioned in this

speglflcatlon are herein incorporated by reference to

t he Iis aneerekedmient thei firsiedroler ravdives datalin zpﬁhit feradtait,aind dlie second

at ent, application cificall i ndi vi duaII

S S
gAY BB ﬁ?%roexaylpﬂeﬁl@rfﬂrﬁwwem@ﬁ tecelve data in
°@§%ﬁ%@ﬁ?§§%&%§?%ﬂ Meb ot BCoaorhRE WAAES rocBih WP receiving
datalie amnpmmfdmm&cﬁs2A\Iaptet<;ewsanﬂmesmamdraﬁgfonﬁam he

be. aBe ST EH By AR PR et eriiel JPRoNh G Cabs PRty controlle
and @&ﬁfelftghé @éboﬁé@bm%ﬁl‘yscoﬁlﬁﬁﬂa da'tzi 165hd @hhdsed BFhad 'ﬁﬁ‘é@e%gnd driver

prInCIp es of the invention are utilize
an@ﬂn@ mwsmémqﬂmyismecﬂamﬁmg sheofecautiaghconft@ie] arfd @uREt the

oo 825y Sl R R RSl Roime, e

firR eI irob Y& VablP Bath &d¢h He ?hhﬁlry‘s SortFdliRr R l1!1§@1n'¥§7ntmg a voucher.
Gastric Carci noma Xenogra , as describ

The sepeptl driver, prpos3sgs xmnaastEdaza fropy fés @moslda‘ymootroldﬁr fommnn printing
acg@& e (m®B) against tine (days), for animals
m ni stered conpounds of the present invention (and
contThelifgrfide oan e bat itkd RO prifkdr e AREMALiIVAIR it & 8 pHOVRed external
Xenograft nodel, as described in exanple 71. [022
to the @URter 3 The pristss panscoangsises fop exammera georingrenachimg printer, a point of
sal@ge?e)lgr? hh{éf c{r‘@é’ﬁﬁe for animal s adm ni stered

he présent invention (and controls) in a

nmou &emaiﬁoﬂ/&'é-dlé’caom| fan@ifEine peffed Fompl@haryaontdeB&s dnaed
in_exanple 72. [023] FIGURE 4 represents a plot of

seqophy conirelias. Thamethagaomprises mﬁmeqxaggsopmmmlcaémnmom the primary
andﬁ"géﬂgbﬂﬂlﬁ %5&901&9@%%%11&{111‘{3;@%19{ ﬁr‘?’rﬁ&lls 61 t\éﬁgltnlf%(en a printer

Cm

n a nouse

corﬁgﬁmmﬂoﬁ IsrecdietalyBom ohe bf teicondrsileas Niffhespritedis available, printer
rrp(ieunds of the present invention (iand controls) in a
datﬁ@trs pebinse dprmes ABd RoETiReG HoyFtandardpdeter fogmat for

I
c0 ? {acrhﬁ&g dot;He gr ot €i ﬁt%e;’% ll&gﬁgkgﬁ\’%%&ag net c‘ﬁg a%tg%ﬁ% nﬂuenﬂy
deavdbd & afe fermatrandtcorvirteditd thecstandatdystintét faﬁﬂat%r &mmunication to
varyi ng concentrations and tinmepoints, as described in
exanpl e 74. DETAI LED DESCRI PTI ON OF THE | NVENTI ON
[025] While preferred enbodi nents of the present
i nventi on have been shown and descri bed herein, it
will be obvious to those skilled in the art that such
enbodi nents are provi ded by way of exanple only.
Nuner ous vari ations, changes, and substitutions wll
now occur to those skilled in the art wthout
departing fromthe invention. It should be understood
that various alternatives to the enbodi nents of the
|nvent|on descrlbed hereln may be enployed in

. 1. i "
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l'ithium sodium potassium calcium magnesium and
alumnumsalts and the like. Illustrative exanpl es of

W@ ove/100348 he bases that can be used incl ude soOPETIOG2006/012008
hydr oxi de, potassi um hydr oxi de, chol i ne hydroxi de,
sodi um car bonate, N+(Cl-4 alkyl)4, and the |iKke.
Representative organi ¢ am nesquseful for the fornmation
of base addition salts include ethylam ne,

thedirantdry aféariteprimeihlydcomes peaiiable, Mdritniak afittee;ommunications
QIethanoIan1ne pi perazine and the like. This

CORURPENt i on al so envi sions the quaternization of any
basignhdiiths BERRr KUt M TiabR, e ol ﬁfoﬁﬁwﬁ{% e
di scl osed herein. Water or oil-so e or sp rsi %Ie

copmudisetien wagfrebelvccﬂ)t:m rebtified shet hha:{prmtana basit. | AernBeely, if the

for. ex r ge. al ., supr I.t . sh d be .
orifRisseF B oplea et ot dhisian b Gulersth 42 dndiSopaquently printed
wheR theqiHnt @At b lavia BB BIE, With&ift yléﬁ@hng‘ {86 E5ntkd1RE 8@ which the printer

particularly solvates or polynorphs. Solvates contain
cominuhisptien wasteceived that therprméan stasinohivaiteble ivdheatinaiprtigten

often formed during the process of

Cm@??@?@f??%%?#ﬁﬁ%ﬁﬁth phar maceutical |y acceptabl e

sol weakisll fittier ambv@hRht, 18 Ry cofitsld iea 1dclélecontroller and the
Hydrates are forned when the solvent is water,

secandashi spairller iy ecqndiehetanh mnttqlﬂer sléitheeprintersis aptczw@dable when
pr1ﬁ>t%} LAY Eu%hr% 4&?1% tfleb ﬁgll A nt gllgr ot ﬁg@klgﬁ%?a% khu ci,recol{ decoded and

arrangenen e sa
suh?s {3)0 @rmf%@'vwmftﬂ@ﬁnﬂfc&ﬂ@dcbﬁwb a%v'eﬁlaﬁlef Weth@@tnodfyiay the local
raction patterns, infrared spectra nel ting

corﬁfﬂ“ﬁf that thepsiniey is peimaaidable. 1§ espritergp apfeavadfthle @éalen arigter data
bi |
oGS50k L ORSEL oo SHABNEL s PR, SSLURLI s i

therpineeraf basyy Ih ahidh Z edse,ahe dandrost He 2gftrd] SPREHbH611dTRYN be
cause a single cry stal formto doninate.

bufbergd. Aecednd aad| Srlbseae%@btmmt%i BF Bgrcapizal 6y stemeonbelias ¢an gttempt to
f rlt ude, but are not limted to,
mxﬂthé?hﬁ&%@% g%% es, i!?]({‘anloc:arbonates, N-acyl
der Iﬂ@ﬂiﬂt&t&ﬁ)mnhiirﬁcaﬂoﬂx yi@l shyhltaiﬁblhs\bafdch!ﬁﬁd ﬁQﬁﬁl’bc&h Qatityollers,

erivatiyes of tertiary am nes, ni ch base
predgrpiqecap b @&V endpihegdEngry £ 8; L@abégntr@kés @ﬂtgt’r@u@@%w@ference can

o A 00, 1 SRS G2 L LS O

implementetiore The pdmtengsth donpiriselefobertanaie arpaimihg mathade ptinter or a
2- P1 0 subs itution. Those of ordinary skill in the

poig ¢ qﬁ"gf‘vtl?n{l’l’?é R edge and means to acconplish this
wi t hout undue experinentation. Various forns of
prodrugs are well known in the art. See for exanple
Desi gn of Prodrugs, Bundgaard, A. Ed., Elseview, 1985
and Method in Enzynol ogy, Wdder, K et al, Ed.;
Academ c, 1985, vol. 42, p. 309-396; Bundgaard, H
"Design and Application of Prodrugs” in A Textbook of
Drug Design and Devel opnent, Krosgaard-Larsen and H
Bundgaard, Ed., 1991, Chapter 5, p. 113-191; and
Bundgaard, H., Advanced Drug Delivery Review, 1992, 8,
1- 38, each of which is incorporated herein by
reference. as enpl oyed herein includes, but is not
limted to, the foll ow ng groups and conbi nati ons of
t hese groups, for exanple bis carbomates, or a
carbomat e and an acyl oxyal kyl ester or a cabomate and
an am de, etc. [027] Am ne prodrugs: [028] Hydroxy
prodrugs include, but are not limted to acyl oxyal kyl
esters, al koxycarbonyl oxyal kyl esters, alkyl esters,
aryl esters and disul fide containing esters. [029] The
term"al kyl" as used herein, alone or in conbination,
refers to an optionally substituted strai ght-chain, or
optionally substituted branched-chain saturated
hydr ocar bon nDnoradicaI haV|ng fron1one to about

Y .y T
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can a cyclic group such as cyclopropan-1,1-diyl. \Were
an al kyl ene group is substituted, the substituents
wWOo pwbads4g hose typically present on al kyl groupSI/ES2006/012008
descri bed herein. The term "l ower al kyl ene" as used
herein, alone or in conbination, refers to an al kyl ene
group containing fewer carbog atons, e.g., one
contai ning fromone to about six carbon atoms. The
term "carbon chain" as used herein, alone or in
conbi nation, refers to any al kyl, al kenyl, al kynyl, or
het er oal ky| , BRAEETNESQRERTIONOF d#H; %&Wﬂﬁﬁ% oup,
which is linear, cyclic, or any conbination thereof.
If the chain is part of a linker and that |inker )
configirs dss @hleck diagmmeofra prigs aid gropigcture forichatrelingthe printer in a slot
ackbone, for purposes of cal culating chain |ength,
>"chai n" only includes those carbon atons that
Conpeee 2t g bleek Hﬁ%ﬂaﬁf oftaQfsteih afchiteMEIR ih hét@rdnck With the present
bot h,, and where the top and bottom of the ring(s) are
inventionequi val ent in length, the shorter distance shal

be used ,i.ncont ai.ns heteroat ons .as .part . .

packiEia i £ ABE Rt PP cfeeRR hafiinchifion i agpordance with
the il¥entéqdk bon chain length. The term "nenbered ring" as

used herein, alone or in conbination, refers to, any

cy cFigaredtis ablogk diagtantofipsiangther syntgmi aschitetieerezhodagnt &1
alJjcycl..c, heterocyc]ic, nonocyclic, polycyclic, and
mm@ﬁ?@%‘?ﬁh g IVeHlHo é¥t1"nenbered" is meant to denote
t heFipuisak a bweket @hdtatingbn Etanthle edrafBnitdidh oenbbi danbe
~ the ring system Thus, for exanple, pyrrole,
impbgmendgd igiorer toseasyi ot e gecseifdeniete, t et r ahydr of ur an
and thi ophene are five-nenbered rings; pyridine,
pyran, norpholine, piperazine, piperidine and
pyrim di ne are six-menbered rings; and phthalimn de,
i ndol e and i ndane are nine nenbered fused rings. The
term"aryl" as used herein, alone or in conbination,
refers to an optionally substituted aromatic
hydr ocar bon nonoradi cal of six to about twenty ring
atons, and includes nonoaronmatic rings and fused
aromatic rings. A fused aromatic ring radical contains
fromtwo to four fused rings where the ring of
attachnment is an aromatic ring, and the other
i ndividual rings within the fused ring may be
aromatic, heteroaromatic, alicyclic or heterocyclic.
Further, the termaryl includes nono-aromatic rings
and fused aromatic rings containing fromsix to about
twel ve carbon atons, as well as those containing from
six to about ten carbon atons. Exanples of aryl groups
include, without limtation, phenyl, naphthyl,
anthryl, chrysenyl, and benzopyrenyl ring systens. The
term"”lower aryl"” as used herein, alone or in
conbi nation, refers to an aryl having six to about ten
skeletal ring carbons, e.g., phenyl and naphthyl ring
systens. The term "heteroaryl"™ as used herein, alone
or in conbination, refers to optionally substituted
aromatic radicals containing fromabout five to about
twenty skeletal ring atons and where one or nore of
the ring atons is a heteroatom such as, for exanple,
oxygen, nitrogen, sulfur, seleniumor phosphorus. The
term heteroaryl includes optionally substituted
nmono- het eroaryl radicals and fused heteroaryl radicals
havi ng at | east one heteroatom (e.g., quinoline,
benzot hi azol e). A fused heteroaryl radical may contain
fromtwo to four fused rings where the ring of
attachnment is a heteroaromatic ring, the other
i ndividual rings within the fused ring system nay be
aromatic, heteroaromatic, alicyclic or heterocyclic.
The term heteroaryl also includes nono-heteroaryls or

Y I T ' ' - r Y 4 oy 1 . " I
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The ternms "heterocyclic" and "heterocyclyl"” as used
herein, alone or in conbination, refer to optionally

wa@a st ed saturated or unsaturated nonar omaRCTUS100€012008
radi cals containing fromfive to about twenty ring
atons where one or nore of the ring atons are
het eroat ons such as, for exanple, oxygen, nitrogen,
sul fur, and phosphorus. The term heterocyclic includes
nonohet erocyclic and fused heterocyclic ring radicals.

A fused het I C ' y coptain fromtwo to

four fused ﬁ?‘ﬁmp@g&hﬁsh@éﬁf ﬁré—hf Wi\g IQN

het erocyclic, and the other individual rings within

t he fused heterocycllc radi cal b e aromati c,

het dPBBTCERAALTVEDtoR rlalee fQ e rinting @%f@%@l@rﬁ and cowons Ergispensing to
cuslﬁﬁﬁ ers 8@6&1 éa‘ft&cﬁ{lzaz é{hﬁ g%ﬁéﬂg&} frégaﬁnfég ftél? 51?3 &{Eé}fa}ég Fdr %nfdnﬂlg &Hﬁ%% to print
vowhedséd gisponiseyp @honmds fom aygirharg sorthudieeartiate iprigt doupens in response

five to_about ten skeletal ring atons. Exanple of

to ¢omraangs from aseconsary catiailerh dbe pT”iltﬁ’i‘ ¢aaTesigy in a customer operated
terf di

en g{a¥ gﬁg g% glﬁ%{ggiggﬁachﬁ@ g\% %yéflgtéﬁ@%lo |O;r1)1/ tteryatﬁlanmﬁlg enilng machine,
selfFbeavitetickst tet‘mme} P@Sttmfrrmla} adritled'lilendin 4d enaatple implementation, the

het er oc “ ei.n, alone or i i
PriEgTOREY T 2 B PO et st Sy ESRE e ploRsT epegttahferminal, and the
secBﬁ'd’drﬁ‘GOrftﬂoYl@r ik 9 “adaut sytst%ﬂl QK BbE Athaf i Maﬁfi?&ﬁmte %Jmt e terminal.

hydropyranyl, pyrrdlidinyl, dioxolany pi peridin
In tpgqmma riaghing mapldmeitatidn; e pl‘lﬁ‘mey tomtnol 1¢radal yorapryde’ 'th(apomon of the
sed her al on n i nation, refers to .an
st ospi e FuSkGER R asi0 e comraleh oy pihah igieragntaton
the%é&ﬁﬁhry%oﬁt?cﬂie@@ﬁpcoﬁlﬁls@ﬁe Qb s s@éiiﬁ E@Htroﬁ& tﬁ%flé ﬂﬁﬁjetlmes referred to
above, such as, for "exanple, tolyl, xylyl and
as the kgamtem@magemamtomé ”oTyplcalb/oiﬂnb primiaiyorontrokdrés parbofahle termmal that

ove in whi.ch at | east
prof e S P oo i S oot b U g o 2 remote
devietCihataSeitePIn (B IR MciliORENE the ZerRIMRINYAre Idtied 7% b Hﬁferent facility
like. The term "heteroarylal kyl™ as used herein, alone
ﬂwb%mﬁw1@@&@Nﬁ&ﬁﬂ®ﬁﬂ%ﬂ@ﬁ@rs to an aIkyI radi cal as
def atomis r aced .
y, SRR Sty B 0 GBI BTLO i A RE ignals
bem/eercdﬁffmm demens bohelisylossdRaibotiinients. The® ihehds tha RSP, USB,
as used herein, alone or in conbination, refers to an

Nefplaxy Ethengand 3disteniardg IRLSy?iZ ioa, Wﬂﬁmowwtand@ni féaﬁmmmdw an

1ntér§ac? %gfv%%g d 81918}{? ?t{ggl %?do%a(’ga)l( gérjﬁlgé}élcata %ns )a(}ulpment in which

serial binboxdata irﬁaellinmtge Xs}fuse& £Blelpld:0 ¥ ¥tanti&t idebelbpodybyinterhdttonal Game
like. The term "l ower al koxy" as_used herein, alone or

Teghpolagiroit Rene-dNevaderdpa, RVl afdidroy ﬁ%liﬂb comUAtgaberelink
beth@e@?géﬁtraff Eist&ﬁ‘ 'éﬁ(ﬁ) E r@h%%gi de{ Qgs 211?([ ﬁ]us@c[ % t?ef%fer %ﬁbﬂﬁeﬁ%m and
erern onbl na refers to an

all®v bertrol af perdpherdie I’[ﬁmferbeh Setleerﬁsé(USB)I1§ a d@ﬁieﬁﬁdty&ﬁaemﬁcation
Ies of aryloxy radi cal s i ncl ude phenoxy,

de‘teibﬂpéﬁwm UaRdmplrangniqrs Formme USB rﬁélseér%ﬂn@lmt@erlah@als outside a
COIP%LP[EIOlﬁl Jf¥dr to 8] ?ﬁgﬁ?%g ?ﬁc%h@em@l'}cg 3¢ Pﬁ&}lﬁ%th% %&ﬁxg cg{é or installing

to an o radi ¢
cartieneadad l?gtlcertslna.’fev'réesf I Bhermabe weetwidrk spﬁﬁma’t@h)dleﬁhd:cbby BEEE 802.3

S erein, % n conbination, refers to_ an

e Geq Y VA ED SaFof e AT RErete (b N2y 8 Y res
as defined above. The term "heteroarylthio" as used
herein, alone or in conbination, refers to the group
heteroaryl- S-, wherein the termheteroaryl is as
defi ned above. The term "acyl" as used herein, alone
or in conbination, refers to a radical -C(OR where R
i ncl udes al kyl, al kenyl, al kynyl, aryl, heteroaryl,
alicyclic, heterocyclic, arylalkyl or heteroaryl al kyl
wherein the al kyl, al kenyl, al kynyl, aryl, heteroaryl,
alicyclic, heterocycllc arylalkyl or heteroaryl al kyl

- . R Y a ——t .
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thereof. The terns "perhal oal kyl ", "perhal oal kyl oxy"

and "perhal oacyl” a s used herein, alone or in
w@eobiinsss on, refer t o al kyl, al kyl oxy and acpeT/US2006/012008

radi cals a s descri bed above, in which all the H atons

are replaced b y fluorines, chlorines, bromnes or

i odi nes, or conbinations thereof. The terns "I ower

perhaloalkyl "1 ower perhal oal kyl oxy" and "I ower
corR@URRAOAC W a fo@msof SRchr RN kétial 3b@ARINRafion fhat was developed by

combi nation, refer t o per hal oal kyl , per hal oal kyl oxy
Phiflins Sseviecndsetey| radicals a s descrlbed above, having

f .
a: 3 % yqrttacé) dlgﬁgs%ﬁ hi I%?l&%%iﬁ%%? fhe asyl%agﬁsnﬁf ep@é)? %12 gi%ﬁ?ﬁlés that require
a popliythry tét&ﬂﬁﬁzﬂ)td) be Fxhrkl?ayd to ﬂﬁ@h@@lbdtb( |vouoh61<§ ahé@t@ipoas. kStich a prior art

i ncl ude opt.i onal bstituted cycloal kyl, aryIaIkyI
systepyis shoyen @rF@attry I, wmrp ajesmingl priteis0de peavided fon eipting vouchers and
I
COU%Réy @e S hﬁ Q%Jmﬁ}?(fﬁ 2 i«%%ngg g&jrhhté?érefnép af‘l*é g%m% rc8HlPG°ﬂer 14 provides

prift@ERinaatd mrpnnteefle nsmg a prot(NBRl ARat'is ‘Ablﬁpﬂlblfé WltllRthe pa.llﬂtér.RFor
"are akgi The term "l ower alk '

' ed
exaleiPEtocel bAmay comprseugior Hhsothsr 0 T|11§B§r?532¢0r éﬂej;g{mrgtocols well
kmﬁ@f&ﬁh$giofﬁm3 %ﬁﬁﬁo are | ower alkyls The term

am no erern, alone or in conbination,
r ef Brthe ‘pnor arNﬁﬂﬂ)d1m&'Th ef Fignra 1 &ie@hmmbnmbllea 14 1sumrdpnetary device
her ei n, ne or in nblnatlon erst ot
that igipslyded Flbt Rgamglgame&ne ‘Fhe £1B? ¢anig TfORRLy the Il& i g machine

i r
harpgfm%yi[ﬂglﬁg@g ﬁ?e'ﬁ'g;tér ncv\lgr?ﬁ'ig[;)én]@%ri 9lacé{] {o? r§el§ (f8r %gelﬁt r%ﬁecgﬁi{é) etc. and
alsthgenerates titket datarusingchi sahdxlyllualhfelrm'btalae&fmm aatetllteal system edmdroder via a
j tion, referst o the gra -NRR - where R
SySERITRRrA0E 6 T Ped NGRS T gHES P PO PPLUALP G oproller and
with g #Mnﬁ&@l It%%'ir% 1% tickeBdekidl nunfRel Forh theddial s§diéin controller

ter di aryl am no" as used herein, alone or in ‘
andcpobidesthessmumberfsdo thetgeme Iwentgrlbu pThdvammeEfa@ iapldo Rsponsible for

The het d h
olafrdirekit 3 COu HEErgme TaPEr stk S IR R
whe Bgctpartfcult? A Akiter ofﬂﬁzh%ﬁﬁﬁg HAINRTCE (PR géﬂe?dﬂyrlﬁve ASown

used herein, alone or in conmbination, refers to'the
garge mmollmschmhgy evhivheim eriRseore f@r@p@nﬁamyd empEtitive kgasans. Due to

oA AR LA o A L SRt e o
custdntérito @&‘é{ssﬁhé Brifiér BFeedy M the fiRtihe bf'&)th&flfobﬁﬂb‘ﬂts sB¢h 44%00pons.
herein, alone or in conbination, refers to the
And,NﬂgrQ:@poa mjntng‘;@ qm]qdang]prgmggdawg@gn@ macphmﬁgyu isconlypprovided via
imited . -
thegboiry bitog G R oy R s B scifedin ppociaion
withAkb fetifs AREMhemMifactiRer RipartichRr, avHeyd a cﬁ{dﬁ&ﬁi )dbsues a coupon to be

al kynyl, aryl , alicyclic, heterocyclic,

pripfed dhomeyyfactates pfihg gaming iagkine ﬂblﬁfrBfP‘élFthe t@%@@ﬂsgy tpedp so via the

MR e s e —
gathﬁl@'rﬁﬁcﬁﬁlié dutd Ravite the ﬁﬁbﬁﬁfﬁf 2ow pailing Aeachinkewitl beupos piinting

‘uryl"™ as used herein, alone or In conbination, refers
capapilitige - -NHC( O) NHR group, wherein R may be, but is not
limted to al kyl, alkenyl, alkynyl, aryl , alicyclic,
het er ocycl i c, aryl, heteroaryl, aryIaIkyI and
het eroaryl al kyl , wherein the al kyl, al kenyl, al kynyl,
aryl , alicyclic, heterocyclic, aryl, heteroaryl,
aryl al kyl and heteroaryl al kyl groups nmay be optionally
substituted. Non-limting exanples of sulfanyl groups
i ncl ude et hyl sul fanyl (-SCH3) and i sopropyl sul fanyl
(-SCH(CH3)2) and the like. The term"thiouryl" as used
herein, alone or in conbination, refers to the
- NHC( S) NHR group, wherein R may be, but is not limted
to al kyl, alkenyl, alkynyl, aryl , alicyclic,
heterocycllc aryl, het eroaryl, aryl al kyl and

o, o
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covalently linked to three carbon atons, wherein the
formal oxidation state of said phosphorus is (II1).
wab@etien3us " phosphi nyl " as used herein, al one oPCT/IS2006/012008
conmbi nation, refers to the nonoradical derived froma
phosphi te group, as defined above. The term
"phosphonat e” as used hereing alone or in conbination,
refers to a phosphorus atom covalently linked to four
at oAtsleast bnegantifig whatkihe marufaotygehasanolideden whw mbde Ineﬂmnal that
carbon wherein the formal oxidation state of sai
al %6@%1 rrpgtlo(rwput hike pg}n:ﬁ} S@W&%&ﬂtﬁr to b %cq}gxgamcated to the
el
el Bl in R et R o R, O fmnication path 18
canebefmpnm;i falesarepléeprivatemetpbrk ¢ered atdasrasraese)br ey afamet. The
"al.one. or_in_conbination efers to hor us at om
systeBvRIeEcq 1 VitEhestior sowgmintbidion viansths > Bts ety Batne
contiBfidAl, P¥icH %ﬁx@ﬂs fleah@rRtionak ﬁe&&‘ﬁ%ﬂ%%ﬂe‘raﬂe Lotpbh-prihfSommands
term "phosphati dyl™ as used herein,” alone or In
thatcperpionmsied arthe teeferabpringert Ilffe Smn@nbfdh@gamej@mtmﬂct ltrcomnaunicates

witk SR st S vl @Sci Airsf AP Y& s gty Fte controller technology
to e@t@&t%hé&ﬁr‘iﬁtﬁt of E&IpRhs Ttﬁ;sathmeﬁﬁla%etgs ca5iAee) Ry BlvRMMd gaming

['ink our atoms, three of are nitrogen and
ma@me;es @fe coimipdetely slemnsigé ien\heegagiing mh@hmeommmfathema@ prsyide the ability
te of .sai hP
top %@Bﬂ%srlgﬁfi Bn 0 e&glgzgerﬁgta gaglilr{%{gac&}neﬁ are already designed to
pmgorrbl nation, refers to the nonoradical derived froma
phosphor am de group, as defined above. The terns
' opFigouea itlugrates gp embadinent acoerdingtio the m%entsuw@qmevhere}m coupons
escrihed,e or ci.rcunst anc
can it hipoY TRhert o G io 18 dp Bt cppodiment of
Fighhe, @phﬂt@r Rufte 23 isPreVadiTicONRes IRGGLES 1ﬁtﬁﬁ‘a¢erm RGeSy’ game
in which it does not. For exanple opti gnal |

contrHer-24cnd dhe printes 20t {nfeanajion ﬁroahthaf $@91> r‘%;ﬁsé &Aatral ﬁ&ﬁtte% geatroller
(wlﬁ!:lh%ﬁ V%B@gongw m&r%ggé n a%g H%f <§u1:§J c%ﬁ&fnntg lrﬁg gﬂh@{ is

pr0$idt3dlﬁi the @}&téﬁhﬁﬂt@fab@% aira)cbmnﬁmﬁ;uﬁx@t pdtluﬂ&(klmﬂztrho odremahication path
al kyl's and situatigons where the aryl is no

18)s Jtag ﬁysteupa aver{goe Rasses the fatn receippd fromdhg gﬂngralbsyﬁtpmtfpawoﬂer to the
gan% go%t% I%Fe&%tlg & gﬁﬁk%aﬁéﬁa'i' “F‘g‘}?g{ gﬁétﬁ §glﬁl&3;aﬁfj];5 1;|; The
coﬂvelﬁ:t[dmdbdatalprbbnded ad duufnit &oiohe gmemmtroﬂmﬂ is ddnsmuhmetﬁd to the

i ndependently selected fromthe foI I o r oups or.
g SHAS A GHBRAES W RATa] RIOEOLRY by DG Contoler, e.g, RS-
232a+11§@ét%1%> gl dol %” E mf!n‘ﬁi’éﬁ n c¥ lVed ﬁ@ﬁﬁﬁ@%ﬁkl’ system controller is

etero aryla eteroaryl alkyl,
alsd pasedfd fadk d)eys.ystbm\mﬂerfare)ﬂmcﬂ)am thmpnrﬂd:rkyﬂeﬁmerﬁs via path 27,

accHg}ngf l&?s;gt{gi(? Brg)ltqaggg]gsuc% %&2@%&%% ﬁé)hslho?ldgeéyéerstood that any of

varkdds HH@{‘&EE ofscHh 9%'% t Qéﬁﬁ _t%&n?ﬁt%%qsﬁye sysct]e_lm interface

car boxy, oxy -
26 to th) pititder tpmrﬂaad 2l Tkyfhct, qne loﬁﬁllecadwnmgys of|‘tth¢ prabamawbntion is that the

corf iz gted Bepded e i E O Sheon g e SRS dfpeoprictary
co@&h&oa’cwﬁoﬁg %%Mﬂ%ﬁ@ﬁ&%&%e g@HE EQRRIIESand the printer interface.

nes ates, sul phonam des, carbamates, ureas,
t hi oureas, thioam des and thioal kyls. An optlonally
substituted group may be unsubstituted (e.g., -
CH2CH3), fully substituted (e.g., -CF2CF3),
nonosubstituted (e.g., -CH2CH2F) or substituted at a
| evel anywhere in-between fully substituted and
nmonosubstituted (e.g., -CH2CF3) . The term "pyridine-
1-oxy" al so neans "pyridi ne-N-oxy". The term
"het er oaryl group is substituted with 2 to 5
substituents" enconpasses 1-oxy-pyridyl or
N-oxy pyrldyl having 1 to 4 substituents, i.e. the

o,
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this invention to obtain therapeutic and/or
prophylactic effect will, of course, be determ ned by
w0 b@epa3es cul ar circunst ances surroundi ng t he PEBES2006/012008
i ncludi ng, for exanple, the specific conmpound
adm ni stered, the route of adm nistration, the
condition being treated, andd he individual being
treated. A typical daily dose (adm nistered in single
Thusy while/Prdedoldd sél be defiled by lﬂteag'ameanzmhhmgmﬂuﬁammreerrotdcohB is not so

defa b(? ZI%]ro ‘1% ggl{é}g%g%]&o%%g v Lfttliag elsggeéﬂ c(e)];fr (glgga/ le g \Agco%]mumcatlng
w1tﬂ aBt ?roglgﬁ%7 %ﬁg hflt)ér Meki}acé)ﬁ% ftH'e s@f?tqﬂ{rengoﬁ) ?lkJWs/ depbe?

abo y from
infaimation fremrilgy ¢egtrall-‘sastbmrcsntmlteh todse m'lnwlr\aﬂumt pa‘smg through and being
hal f - %ll fe and maxjnmum t otltgrat ed d?@ﬁ 2{\/ITD) have yet to
S“bl?ét QAR RPTIAS B rERENSP! e BAMRAFPIORFIA* i n the art can
det §h the pliftESiRterBbd 1B REANAWM RIPERR’Y bffe cdilddfibr 34 (e.g., voucher
some nethod enbodi nents, the preferred therapeutic
infcm‘mamt) or systtdme interficbR6 (eog:, couporsinfemetionit detefimin¢sewhether the printer
ro |l's characteristic of a proliferative
gy andiFp, roPRRSe Hened ekt ofizBlirofit byt Sainter in o
projﬂér' fbrn@lt SPhEROPEY formMted BRGE: MOk senf &) thE¥EntbOvis Ezﬁfﬁ 22, using the

extent one or nore of the synptons other than cel
pr ogncgwelg ®S-232) thavthe cpellnter isedssignenl tp h@ﬁa’pe Uh¢ epestiongf thm;ymter

0 or. nore o duc |on in
imepfiEe HRpapSd R IR rag e R gl wlp EHE S °3
I NhF kel 3018 a blocR diagfn®Mubteating tifeCHiRdveatE it sofWa@é/ﬁﬁﬁbérb! components
stopping) of cell infiltration into peripheral organs
of the printer interfhee 33k aw@@ssgtfmmg@és;es getp aerelyed fronghe game controller 24

an stﬁglf}lg eh'b% e(gfhc? %}lasr'?% ctlv éhél?f:g? 9%'934 é)%ggg | }gﬁ%r%%%’ o example, a

Neplekiiver hfig@kl tcﬁ%@%ﬁdﬂataﬂf@ﬁh@(ied%mfgelhd Eatpleg picloD ffem the game
extent one or nore of the synptons associated with the

condioerr dueh data may sempBee fas exarppledatarerSsTY tepda viogchen
AR SRR AL DD o RTARR, R B St Bl e s 22

protdbsp ﬁﬂ\‘&mch Basadaa sl be tdtaivedBpantd @8sedue therppsdessos 80 uhhg RS-232
sone net hod enbodi nents of the invention, the "

dnwpas e Crupan deapesurevided toe FTHQFémr B8 tognike sent WC‘Q% Fcontroller via
A % oG ST s o conponda

froﬁihbe yateueinthefenas passet itenas g ypracsedr 30.035] By a

"standard"” s peant a EOSI tive or negative cég . A
negalivare apdpr Grawae thabingtsthe prcesser gdsifind convert the
dath F6Eved | jfr§5 tﬁe ga BBl aRd ﬁftérpag FFB?HH regﬁlrédq{
protelrn t orrelates wth a norna ative

pnmemﬂs stotednnynabxsnonermf EG8ROM 3G apd ﬁash Imaaﬂmctrp At aSBRAtM 32 is provided
Her 2 pr.otein.

contr i ve contyol does
for SR OR D VPR PP st DS ST S stfcergey information
as \991[ s i iﬁ% drt. - OnRIOy bRl of 56@09%%1%1&9@1 1§déc§§edf and converted to

/ouln .nB pr 1IMklliSferat i .ve .sord, ers,
thegraper fqmlaEE@s pmntu@mt & mrifimecataslto ltherpmnte,r Ivsl R&%bdlevefrs #n Prior to
cell or tissue sa or else gontain pu i ed
beiff gormiapist S 5o PR isain b g e o BROTRRY e SDRAM 32.
I n sone enbodi nents, one or nore o f the controls may
beinthe formo f a diagnostic "dipstick." [036] By
"sel ectively targeting” i s neant affecting one type o
f cell to a greater extent than another, e.g., in the
case o f cells with high a s opposed t o relatively
| ow or normal Her2 levels. [037] Conpounds o f the
I nvention Conpounds o f the invention are related t o
al kynyl pyrrolo[2,3-d]pyrimdines o f Fornula | and
their pol ynorphs, solvates, esters, tautoners,
di astereoners, enantioners, pharmaceutically
acceptabl e salts or prodrugs thereof, which show
ut|I|ty for |nh|b|t|ng HSP90 and treatlng and

o " 1 1NN PN ] I T -
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said N atom O0-3 of the ring atons are heteroatons

sel ected fromthe group consisting of O S and N, R4
WO g00s2k03eg ed from the group consisting of optiPCEDE2006/012008

substituted | ower al kylene, - -C(O-, -C(S)-, -5O -

and -SO2-; R5 is selected fromthe group consisting of

aryl, heteroaryl, alicyclyl gnd heterocyclyl, wherein:

the aryl group is substituted with 2 to 5

subBipure ddnt block Hiagheat effanaityinatg eobpdinenswhat itteytrimter wtetface 23 is
. 2 to 5 substituents; .the alicyclyl up, is . . N
incrmergien FORBIRTRTST PR JUBRr Ry g the Rlemieats dfustzgies §p Figore 3
can @k QUi ih 1SR4 hhg%?%%ﬁcﬂ a eﬁ@oéipﬁﬁpﬁ Iaﬁ EitRidcal hienative to

substituents o are selected fromthe group
procidingiastparge pfinteninteyface ad shown iraFigyie, 2, bioveethe atiktengdnjroller already

I | K [, - - oH, - , o~ oR8, -OR8,. .
prescty By epr I RRBRRISY e (gt oD ol Sk BB GPpYidep By grinter
intefhé bokkor 3I).O‘IIIf"erm<I?'fe1 Eﬁé&ilf)ﬁésé‘ﬂt in @ YtileK¥dn also be shared to

het eroaryl al kyl, thioal kyl, am no, al kyl am no,
accolinelokste deinceds cfitlyd priniterlinterifave, Sostoan ipwildmadnisdiok gliminates the need

er hal oal koxy, per.hal.cacyl uani di nyl, pyridinyl,
for pyh SR \ r?cefl‘Iﬁ?FgWIa,%dI%ﬂﬂ%lr’Iﬁ“?orY'ndazoI yl, phosphonyl ,
Phog P BN IFigupd 9 SRRBRATINMtionsVetween Yhe gatidl dohfller and system

sul fonyl, sulphonam dyl, carbanyl, uryl, thiouryl an _
intefacedindudsed,in edrmeetion g Bigere R1a0e newk prsseddjeachi fo the tegmitabprinter

atom1o ich they are attached optio 00 m an
40. ol iR Sttt 25 R B e Ry B0 Vi i Bfca by
equiVARIneEIBment! RS idtegtate® wiB itk Minddraitsélf,.3 of the ring
atons are heteroatons selected fromthe gro

c onBigstei ig a@b_wd,larellamting tlegopmunidation ﬂqwﬁcprggﬁ pieter interface. It is
ST T —

the Eﬁh@f Rédriaed)hd tHaduér ilplepicprkikiut podsibiedndavitin tHedivefided scope

eteroaryl and -C(OR9; R9 is selected fromthe group
of thomyemitanng of H, |ower al kyl, |ower al kenyl, |ower

al k [ ...l owst: I et Ly = .

"l U 28 b U BELGEBESY e ORI rom e
gandd @irbDeriint 6¥stdrh aiterfice atrh@niosd fopd cammaliyatfoarenedtn For example,
~optionally substituted ring conprisi n% 3-7 ring atons,
in thiepkediment;showm in Figpre 2oths Rrgtenmigriags 2Hmenisers perampupiggtions from

L

mogitered viagati 25t iIhgcahminyiditogenent (@ges messayd for lmvyeinter) is detected at
al kenyl, | ower. al kyny], |ower heteroalkyl, |o

I .
bor 4, dreramearyqation sarEse (game Foptoller g systerg wiprfage IIV,ﬁI peftqrmined at
b eroaryl and -C(OR 11; Rll is selected fromthe

group consisting of lower alkyl, |lower alkenyl, |ower
al kpyh detbrawiming diray b peinter inessege Hes tierived fiphy the sybtdRl itdrface, the

megsgIgéif%tdggﬁng g‘cr)np&gg]S%It& (gvbg&?gvzl:q{sgtt I eﬁﬁr@&%" %Ig: ag?odwhether the

R SO S AT ka2 sy

statasbigral iesensto tROsyisenhiptbrfageso, that BRAN serdRBe messafi-iBin later (box 60).
Altgﬁggg\gqlwée nbhﬁo dI I‘I%glthségagggatl} %%Ié‘ﬁ e?chégﬁ\egﬁq‘sit%%gaIl I%grgnat or in a decoded
B e e e e R
enbodi nents, Rl is halogen, i sone enbodinments, Rl is
chloro or brono. In sone enbodinments, RL is chloro. hi
sone enbodi nents, Rl is brono. [040] hi sone
enbodi ments, R2 is -NH2 or -NHC(O R9. hi other
.enbodi ments, R2 is -NH ower al kyl, -NH1ower alkenyl,
-NH- 1 ower al kynyl, -NH1lower aryl or -NH I ower
heteroaryl. In other enbodinents, RZ is -NHCCOR 9
where RO is |ower alkyl, |ower alkenyl, |ower alkynyl,
| ower aryl or |ower heteroaryl. In other enbodi nents,
R2 is -NH2. hi other enbodinents, R2 is - NH OtBu.

rFr'~~aAan1 . o N .
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-NH2; R3 is hydrogen, -ORl1, -SR 11, -NR3R8, | ower

al kyl, | ower al kenyl, |ower alkynyl, |ower
w@erhalosad kyl , | ower aryl, or |ower heteroaryl PCTHI82006/612008
the R8 in R3 is hydrogen, |ower alkyl, |ower

het eroal kyl, lower aryl, or -C(OR9; R4 is -CH2-; and
R5 is aryl or heteroaryl, subpstituted with 2 to 5
substituents. [048] In sone enbodinents, RO is

sigisad htagztoerhail hotbesgnirto geensystual Mgﬁ’aneadnj)enmg oirtheidesired
1mplgal o afi?oi’nn Ifosqtllyafbga gﬁn%qlugq,\éﬁrll(ggt}g;&lefcgwom ; E:g lmgr o }‘Fs as indicated at

Ner aIkynyI | ower perhal oal kyl, aryl, heteroaryl,
alrcyclyl and heterocyclyl, all optionally
SubHtit it ddetem]mnﬁllat ibsx SCHiRt the prmmnd aR&ilabi tb riat 4 goupon, the coupon

data| ﬁ@%&il%%tﬁk%gl infefor s sEPiNES D Rn mﬁ%g @%&549 i EEévﬁrtaw a
standgm prifter dta@t A Blbx 85 The stehlld%rd p?ﬁxtér%lat%%{r%ﬁ ?sdfofrﬁé%f&i for the

the 'group consisting of |ower al , ower al kenyl,
partienbmrpriatek thayis,goanglto prnti theeduipyn @.g)SBMmalepder £6 of Figsre 2 or

- NRBRS8 . or R5 i.s ar ro.
terr e A0 o Py 51 Al G BE e an ey bdedp gt coupons
and¥oubliPdMtie grefeirsd ebbdimangs Busk the@alb ?ﬂﬂﬂer 102 ¥btA9 Ader the coupon

| east three substituents. [051] In other enbodi ments,

infgRmatien istebuvegicd to the etmndarcmnmtsr dap-greamiad irkbicatesl 24 by 66, dlyls

o0 B b SR U5 b7 oAl e bow 52
whéRe theScohmMitcabih betyd confiieio bBviionéiyted. havi ng at | east

two substituents. [053] In other sel ected enbodi nents, ‘ )
RO Insth¢, 9@@@1@% ccmnulgcamn @V@t isrdetscteddronRthe jgeme Kpimradler, this fact is

det%}n}_l%(gloa?;% ﬁ es 54 ag@\é? aglfl(é ox gray e@r%lzr agg% %ﬁd%%@ ?ENNBCtHeq the printer

is aQ@labRIta kit Svtushdrt WA o H@l‘éﬁ staab kial fbb kot 1o th controller (box 72)
CH3) nOH where me0-2 and n=l - 2, CH2) nCH

and/té@rc@un&rengns targx 5¢ cﬁpmonmmmm@n@oﬂhﬁ ecpmlslunmlcearmrts

Altg%gtwae'i gglee? ﬁe iy '?1?&9% bt h\yaql ng,gtﬁ% xzn!nﬁ:\é\lgl" da@a (%%lbe bﬁffergﬁ ?%trher in its

on%lnzﬂﬁdirﬂih@ bt ine; deaﬁdetlifomﬁltﬁbr SLBEequSntmhﬁﬁg Wh&rﬂtﬂe Pfidter Bcomes
eteroaryl, and the substituents on the aryl or

avalabler Brguigh 2 535, SRSy 612aal TRAYNRTRAYENOG o SRt taghe Bane prptistler,

B T e

im;ﬂ&bétdatl‘dhﬁfa&spaf&t tcsthé gahﬁe geroll&byi ot sdnldiree Wisy bigaatbackd the
is -NH2; R3 is selected fromthe group conS|st|ng of
COIWS‘PH?TOgen | ower al kyl, -(CH2)nOH, where n=l-3

: g 8{@%@ %ﬁ%@%%[) &?@%ﬁ}e%ﬁ@g% game controller data are

receif €2 )boNAC dopcdeBlat bond76, GAdHNVBIRERG 2 stindard ipnnte::z Hat3 strddih at box
nd R8 are |j ndependent ly hydr?gen | ower al k

, O ar.e
78.¢ ndawcrinier dpig sirpaty fopnalid FQ5 A P%Ft%ruEQP?SF%P%EPtE‘e printer for
prixﬁﬁlghﬁltﬂemoqgleg as ;‘ﬂg% 4t B6x 809 ThSroulfi&nen Bé?é Back to be 52 for

stitute and the su Ituents, on sa
coﬂnmummamydnngroétherwmmmhanbmporsel ect ed from the ar oup

ComhSuraLarinurishin %ﬁ%ﬁll%gq@aﬁwa@é#g (i btoct] needed by

the partiehiar gﬁntpxr 1RER. Fcﬁ‘)?ex %Iﬁ}()jlr 5 td: @F%\Ne : a#lﬂg B¢ q}_lé( Igrcﬁl_g%rtﬁ%ﬁil, stream may

roup consi sting of
where n=| -3, (Oﬂﬂ&ﬂﬁ@n&ivmaenﬂ)ZaMle-z
-(CH2)NC(ONR ORI O where n=l -3, and , R10 and R10
are i ndependently hydrogen or -C(OR 11, or are taken
toget her form ng an optionally substituted piperazine;
R4 is -CH2-; R5 is substituted heteroaryl, and the
substituents on said heteroaryl are independently
sel ected fromthe group consisting of |ower alkoxy and
| oner al kyl. [056] hi sone sel ected enbodi nents R3 is
substituted | ower alkyl, and in sone further selected
enbodlnents R |s substltuted Iomer aIkyI and t he

1 . " . a
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cost prohibitive. It wuld be advantageous to provide

a nore cost effective way for facilities to print
weowpons4§ romtheir termnals. Preferably, SucPCHUS2006/012008

system woul d all ow present term nals to be used,

wi t hout the need to replace an existing popul ati on of

termnals. It would be further advantageous to allow a

controller (e.g., a secure controller) that is

be it it RSO2E2 foAmdthThdRIsRillBakn the af will WErgrediats that 6thsi fofthats EDe used,
termnal, or other consuner termnal) to communicate

suCh/aStIﬁCxlﬁ@tpheyan% New prieter ﬁoan,@iﬁ Fai baasoempdatedupy they are

dov gty RSV B e et R ERElhelee (2 1y

pr irrghetldimewlid apbreciatedalng ﬂ&qﬂesﬂhﬂlﬁ%mion: progites an Feface for
present invention provides various printer interf ace
drivingrroptinten t EhefRsintaysan jiside. E¥iesPplg, Wrigcustpugr derminal of the type

b S T e

111u§tﬂ3&dmhﬁﬁﬁﬁhentm fifst daver reeivedsg afrem mimatgcohtroller, data
driving a printer.. Afirst driver receives, froma

indigativieenf yorehier fl’tfpl[l’)éqtlopéo ge printefo Aggeconhinivr [reé;p VeS, - giiom a

secd&f&g]tyc&%r}ﬂﬁero fath 'ﬁ{(?éatmg b8 Bo %ngl?fo%étmnetg be'%rﬁl?&io ng processor
rrver recerves roma se ary control l'er (e.g

resp@ﬁﬁiw & the Y@éteml eevohd dlivers )genejallbapnmtﬂr cahmerdsaf a standard format

fornatlon to be printed. A processor eﬁ$0n5|ve to
for ihﬁ@rlpﬁr sthegisg 0& éé’B‘HE?r gierasedn gesoedance g’l{g‘ faypntion enables one or

morg ?T%HPHeﬁzarﬁl&r oPeARdg %jr(}; ofl FIchEiRand RSugdnk N Rout kéhu?fﬁ% the
e eflrst river recelves data in a first
coup@isitabe peotdssel by skecsmodredpnd esually paipviegry)dtaadware and/or software

d format. For exanple, the first driver m ght
proyigedby, Bedgrmnil mENEEICh Rs- 232, Netplex, USB,
Et NefiRg %h il ﬁ?eﬁﬁ&?ﬁﬁ%en ishiibdahf cSRREsh Wik Véous s emﬁc
receivi éhta I'n another one of the RS-232, Netple
embdBBnent, iteshmdtl be apradatédihatatisnerdusedaptatins dnd mdlﬁampm ey be

cessar, toget her .decode data fro he

e E O o OR SRt OF RECTHEL 5928 ChPE AR EiRepLfot o the

claifidt @ to the standard format. The second driver and the
processor together decode data fromthe secondary
controller and convert the decoded secondary
controller data to the standard format. In an
illustrated enbodi nent, the first driver processes
cash data fromthe primary controller for use in
printing a voucher. The second driver processes
non-cash data fromthe secondary controller for use in
printing a coupon. The interface can be built into the
printer. Alternatively, it can be provided external to
the printer. The printer can conprise, for exanple, a
gam ng nmachine printer, a point of sale termna
printer, or the like. A nmethod is disclosed for
driving a printer froma primary controller and a
secondary controller. The nethod conprises nonitoring
comuni cations fromthe prinmary and secondary
controllers. The availability of the printer is
determ ned when a printer comunication is received
fromone of the controllers. If the printer is
avai l abl e, printer data are decoded in one format and
converted to a standard printer format for
conmuni cation to the printer. If the printer is not
avai |l able, printer data are subsequently decoded in
one format and converted to the standard printer
format for communication tothe printer, after the
printer beconmes available. Mnitoring of the
comruni cations continues. Wien the printer is not
avai l abl e, the controller fromwhich the printer
conmuni cati on was received can be notified that the
pr| nter 'S busy AI ternatlvel Y, i f the pr| nter 'S not




as the "gane managenent unit." Typically, the primary

controller is part of the termnal that provides the
weembonsis Wit h t he vouchers and coupons, and tPEI/US2006/012008

secondary controller is a renote device that is either

in the sane facility where the termnals are | ocated,

or in adifferent facility that can be | ocated

virtual ly anywhere. Various well known standards are

meNntWHAGUIShEL AIMEDIS:use in comuni cating signals

between different elenents of the disclosed

enbodi nents. These include the RS-232, USB, Netpl ex,

Et her net ] - i

St antar d t Aaped R ShARPL fnuel o ¥ orirdard SBRIrbE AR sccondary
cortsyller,@mpegingphestepsaofd dat a communi cati ons equi pnent,

in which serial binary, data jnterchange is used.

Net pl ex, MPNEPHAYsPMYRiFaiHsdEPyaifl ﬁflé}aﬁé??rﬁ?@ler ghgscondary
comfdifapol ogy of Reno, Nevada, USA, provides a nultidrop

seri dl comunication |ink between a central system and

per i pher detedeinirpegintarayailsbilityechena priraersfoarmunication is received
inforqptjon and al l ow control of peripherals.

frophparedisald csafrPRFrSaRg: (USB) is a connectivity

speci fi cani . : .

551 o ughd e PEKEH BRI D Ankio B LAARRUGHBT AR the
printer or digandaod ptintet feanet;t he i nconveni ence of opening the

conput er ,case for installing.cards .needed for, certajn

dov) ces. (BURGIiRinteras HOyre e DeHBEs MedererPgars ath and
sutR¥queall cg%lfﬁi&tﬁﬁ% itSo H&%}iﬁté} ih ARtAERA G o SRR 8fer the printer

| ocal area networks (LAN), 12C, or
bewmsraggibabieyandat i on, is a form of synchronous seri al

connunicat%on.that maf de elgﬁfd.bg Phillips

Semi cond (RRBIMIEQANPHIOE SHECRUGIENGAHERY her ei n

overcomes the drawbacks of prior art systens that

require a proprietary termnal to be purchased to

pr o¥i de Bombthed ie hesordanpeiwih gpamdl, wlarsin ¥ ppintey comntunications are
. systemis sho i n,.Fi.gur where a termnal printer.
s SR Le PO BBl P e okl ar Lo dr e e bR mined one of
thd @apen&as. to commands from a gane controller 14. The

gane controller 14 provides print comands to printer

10 using a protocol 12 that is conpatible with the

he ot ners BpE 3t BBy Ehaidlaphd, WiieBO RS bAfief 1% Slmine

maéh@erintert he art of data transmission. In the prior

art enbodi nent of Figure 1, the gane controller 14 is

a proprietary device that is included in the gam ng

mac I;y_ ne. Al th%ﬁqi?a&c%pc?arngé lv?tfl cﬁa?llﬁt I Q«Jht%retirb ?aig’ ?isﬂu%r %aa"ﬂd?lgt of sale

machi ne hardware, "1 ncludi ng the printer, cofn
terphiiisd @riger., bill acceptor, reels (for a slot nachine),

etc. and al so generates ticket data using a seri al

nunber obtained froma central systemcontroller via a

syst.em i nt er t Nt er i .

o BT LR L0ordh. AL VAERACR GOTRIOL kRt
notifyiig thk lcentrollel fiolht whith thdwridteicdopimecdtiin wasbesised thatthe printer
. the central systemcontroller and provides these
is Bi$fbers to the game controller. The systeminterface

is also responsible for player tracking, and controls

t he gami ng machi ne card reader and display. Each

particul ar manufacturer of such gam ng machi nes wl|

generally have its own gane controller technol ogy

which is kept secret for security and conpetitive

reasons. Due to the proprietary nature of the gane

controller which drives the printer, it is not

possi ble for the custonmer to access the printer

directly for the printing of other docunents, such as

coupons. And, where coupon printing is offered in

present day gam ng machines, it is only provided via

the proprietary game controller, which nmeans the

. .

e



protocol (e.g., RS-232) that the printer is designed
to receive. The operation of the printer interface is
wezpbaleesl in greater detail hereinafter in coPCiEU$1006/012008
with Figure 5. Figure 3 is a block diagram
illustrating the hardware and software/firnmare
conponents of the printer intigrface 23. A processor 30
processes data received fromthe gane controller 24
andét he aymethod isHcesrtdane with slaan 1 psheeini if thegrinvezrrisn@Jyvailable,
nd/or 35. Dri er 33 for_ exanp a_Net pl ex
recawr@ BHnigh gt @tﬁ'@ﬁ erest 4@@@5%@59@%?4&?%@6%@@ begpanes
avahBbR! %h@ﬁt%ﬁ {He%%ﬁ@%rqg)ﬁwﬁ%ttﬁgéﬁﬁ&r cohbnidatidh was
may conprlse exanpl e ta necesSary to print a
received ket the@rhﬁam@etsrmehwlab]h@v}g’anbe pidmter advhrauniceEyonbweas received.
configured to provide voucher data using the RS- 232
protocol, in which case data will be received by and
pasged t @ hBRRIPERIRBhcSPith Slald 1RRr#RL cHhpighs 3
Coupon data are provided to the pfocessor 30 fronrthe
central pyoyiding eprittepinterfaceifer:t he systeminterface
usi ng, an 1.2C protocol. The . 2C.drive
br 00 05 s LI IBATIEEE PP EO8y DB AT Rripy sgutroller via a
and fipAss@tunicalbn p&nht he processor 30. Software and/or
firmware that instructs the processor 30 how to decode
and convigceivingandanenitosingiconuninicationsh&onesaisl ssoendany ¢atroller via

and s% ﬁmlnterf ce L9 the format required by the
pri A SOUPPEFPRP e or nmore of EEPROM 36 and

fl ash nepBffyrinklsaiSFBAVEBPrinter @it UIBEFrihteF isHoPaRaIablef and
i nterimval ues conputed by processor 30 as well as

ot her t espomanicating syidreaceiyad agnigeflata kgherigh piinter wie aghird
Once t he voycheqhor coupon information is decoded and

conVeEPPEGEER RE proper format for printing, it is

comuni cated to the printer via RS-232 drivers 34.

Prior to being comunicated to the printer, the print

dat & canAbacthedpbregerdapcewh elpimy, M:32.Figure 4 is

a bl ock nt where the

printer 9&1? %?13 a(r:gﬁteér%ﬂ:le% éﬁ%%rgftgrta%%% {Th in the

termnal printer. In particular, all of the elenents

illustrated in Figure 3 can, be bui It into terninal

pri flt er :ﬁometéeérm gisordenerivib slaimy , whewsibi grintes data is
smﬂllttaﬁ%&l@mh} r\égm il gf‘fl ’ n@é} ﬁ@tgﬁ?%aﬁ‘%{r‘rﬁ)ﬁ?‘é r&glg)gl%ﬂrsg;?rlggefrr@rﬁ@ 1s given to
ap%de&:@dmeﬂroaseﬂtheld@ntrhldaerprl nter can provide many (if

not all) of the functionality provided by printer

interface processor 30. Menory already present in the

Pri BHe!GaRedbo t hoRRAESHith ALARCOWERAALS (he needs of

the printer interface. an i nplementation

el i m nat escetvied pmamd dﬁbarfrctmﬂegmmﬁnqurmﬁsmdsoamdlers is

addi ti ona ({1q%vma|nF al |

CORRBIHHEALS gé?? §’“B \Xé‘eﬁ“rl HOGamet IP%PPfé‘r and system
interf ac?eé,@gr_%ﬁ %‘ijdhr'a ffb%‘ﬂx%%l‘xé?%n@"o% Eblg'c&&tfcﬁle?s @fbﬁffered and
now passe ir ct y to the termnal printer .
f unct i onsaidfbufferedtpeintedr miberi§ adme@&nﬂyl dommmmuaterdetb |smd printer via

seif] it GmP B AP e TS g a0 SR r g (it e of said

cotrdilePVE 5&dlllustrat|ng the communi cation flow for
the printer interface. It is noted that the
conmuni cation flow illustrated is an exanple of one
possi bl e inplenentation of the printer interface, and
that other inplenentations are possible and within the
i ntended scope of the invention. The routine of Figure
5 starts at box 50. At box 52, the conmunication ports
fromthe ganme controller and systeminterface are
nmonitored for a conmuni cati on event. For exanple, in
t he enbodi nrent shown in Figure 2, the printer
interface 23 nonitors comuni cations fromthe gane
controller 24 vra path 25. Slnrlarly, connunlcatlons

o s o, M ~ o~ o a .



descri bed above, or in any other device which provides
coupons and vouchers. In an illustrated enbodi nent, a
WO poosti103a8 ver receives, e.g., froma primary PCT/US2006/012008
controller, data indicative of voucher information to
be printed. A second driver receives, e.g., froma
secondary controller, data iydi cati ve of coupon
information to be printed. A processor responsive to
the first and second drivers generates printer
commands in a standard format for the printer. The use
of 14. pr ismsthodfordrivieg a PRntss SemdapiBan) eoRtrelier and a secondary
i nvention.enabl or nore termnal printers to be
Con%élle&’ ?Oé?prg&%g\elgﬁeg%gﬁs and coupons, without requiring
t he couppsiftorifgRempiiRESEITOM shidecoarolldrs; (and usual |y
proprietary) hardware and/or software provided by the .

t er mi naldetpamiring punter avanpbilibiihen hRintay eaTRmBRICHAQN i gegqived

described in n ion with various specific
ﬁm%ﬂ%%ﬁ#%%%?%ﬁ“ﬁgﬁslgﬁld be appreciated that nunerous
adapt at i(grlﬁ thendintedd 4vadiable covsnrmyicdimgrackevddheim¢ralata to the
~W t hout epar;in% fromthe intended scope of the
printeyie AstagAard Privtr Te¥h in the clai ms. WHAT 1S CLAI MED
IS 1. A £ or iV [ TRy 1
control | 11?&31%39%& égelsclgcﬁggér@g%%}%?g Fifl%? flét% gfrgﬁre(fag‘fégg t htéle I.)r.lma.ry
confbleRsoudferingraml dubkdquenttyawmanintating tie réceomed paintir gata teethg printer in
_controller and secondary controller;]geternigiq&ﬁ .
saidsiandpidpriniesiforagt WhetythgREnenbaspmas aalldifaWiiouLRtgying the primary
con&&&ﬁﬂ%ﬁﬂwf B, t?&ﬁﬁg%gﬂﬁpntro!lers, and: (i) if the
printer 1's available, comunicating received printer
dat a t o @ibef fheipribter isinot avadstdawhemipyntentater aré vaceiaed frpinithe

if the printer i.s not available, buffering th
secqrdas aopRH macsy v e ey GRuBUEl el e BB ABERE  ng
it tothe printer in a standard printer format after
the printer becones avail able; and continuing to .
nonlz.or Aanethobimagnordandeorith claim Al rvheneid theprapenre@atieler is a

ith claim1, whergin if printer c ni catjons. are
locdcapireliedt s er B o B SEREd H B o S
preference is given to a predeterm ned one of the
controllers. 3. A nethod in accordance with claim1,
wherein said printer is a gam ng machine printer. 4. A
met hod in accordance with claim11, wherein said
printer is a point of sale termnal printer. 5 A
met hod in accordance with claim11, wherein if the
printer is not avail able, notifying the controller
fromwhich the printer comuni cation was received that
the printer is busy.6. A nethod is accordance with
claiml, wherein if the printer is not avail abl e,
received printer data are buffered and subsequently
printed when the printer becones avail able, w thout
notifying the controller fromwhich the printer
conmuni cation was received that the printer was not
avai | abl e when the printer comruni cati on was received.
7. A nmethod in accordance with claim1, further
conprising: providing a printer interface for:
recei ving and nonitoring comunications from said
primary controller via a first conmuni cati on pat h;
recei ving and nonitoring conmunications fromsaid
secondary controller via a second conmuni cati on pat h;
buffering said received printer data if the printer is
not avail abl e; and communi cating said received printer
data to said printer via a third comuni cati on path.
8. A nmethod in accordance with claim7, wherein: said
printer interface is external to the printer. 9. A
nmet hod in accordance with claim?7, wherein if printer
data is sinultaneously received at said printer
interface fromboth controllers, preference is given
to a predeterm ned one of the controllers. 10. A

T T | o I T T I I T o N 1




