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WD 2004/ 010136 PCT/1L2002/ 000614 DRUG DI SCOVERY
METHOD FI ELD OF THE | NVENTI ON The present invention
wo edoaner3s o nmet hods of nol ecule affinity deterpTai20@m00614

for exanple, for_use in dlscoverlno nem;drugs 5
BACKGROUND OF THEX m.'::!.': RV ,4,_. B8 dent of a new
pharmaceutical, f iﬁ i ness for
mar keti ng, typica costs un red mllions of
dafHeapséi dink etion f@aws ye anighodEhef dtmledubep rgfiityp detessination, for
starts with a step of matching a nolecule (a potentia

examah%af%ﬂé%mcilwyn@&)nw fagget, e.g., a protel n in a

human body or B&Eﬁ pahi ng of a

nol ecule to a p armaceutl cgﬁllgml nown as a drug

| e, dedlopinefedf alrR@pHaBmadeeticht, iRdno pomseptiad to&teﬁﬁm@s forhearketing,
nol ecule 1s then nodified to be nore active,

typical 1 eastsihpadegds oﬁml@o%d@ﬂg@ wind dakiep ARy YEHE: a’gheede(vglogment process

starts v? fl-rc’% st%é)x%' %18 'ngéglgagé L&l %oé%gﬁkpﬁ%ﬁ%ﬁl)ﬁall) H@ tafr@ét ! é:'é.ea protein

in a ldﬁrvﬁi Wﬁ'ﬁéﬁm(ﬁ miRodtghdén, T mateitigséfl y/ nﬁlﬁiu&&b@ﬂtﬁﬁaceuucal is
screeni ng techni ques a new et hod of drug di scovery
knownaes bEEe lfed/,eatsm@ é@ay jead tonitee Aexplopmrent@f 2adiugr ghe molecule is then

o7t S B S Pl EFRLE FSBIRL (e 1

toxic 4B@ thodS eadil§ haminifNeedPThE fiRfe fated dt MesAsths dreanly Bighas
a lead. Sone of these libraries are constructed

ey ithith,eadervylopmm @fmthl@tomﬁégb@m@ﬁy avd ptamiated sereering saghniques,
and/ L ecul.es knvvnto [ nace cal .
= nefeafod PEpe €Sury b et AR Elone ABGTRG el g diorary of
mole@lﬁesoi%ﬁiﬁlefiﬁhc%ll?ftestéiiI zigcaﬁfsﬁﬂttar%@ @4tH|tBS mdI¥d0RS hdviky besti‘match being
are constructed so that individual nolecules wll have

used as @ Gtagfingapoiat dorafindings red sinkd/os dsna deadcomy af thasedibraries are

cons b SERSH B R SRHH B, 61 B pEEHEE A8eBEr S0 At own
act apﬁffﬁ'}’dagéu)tlcﬁl‘g Ot libfars AR dhstricted MRl 4 wida $8Ig¥ Qs PBssible of
Some references to such libraries and/ or other

defeldntsm\Iﬁeulps n@theo Ubrarips hugcenstRictddesot thef ibdividual apolecules will have as

great li‘e?‘lf&ﬁ% as ROWII qgtm ga%‘imag 3%&&%&) iy g%éeéa Sg}olécil? z)re Bgie%i%d to be as

dlvergelgsg %ssﬂﬁé‘ @h&‘ t@b@ dn@% hk@'(e g, Efz@cchelﬂﬁbél beﬁ@ﬂ@r} SSCHhat #SAmatch is
. 4708-1 1994 : al., Proc. Natl.

foundanadnsdﬁmasaﬁéd% p. 2779 82 (1997) and Maly D.J. et.

ad.
( Ssieg Tt eenita sichdipaies Shaigh PR APV ehCBrBHS Pafde. Pickett SD.
at al. hﬁ'@fgﬂl B €6hBLE Q&e36€65“f)tmai23v('19¢6)%d Fetgudét AN, et al., J. Biomol.

based, type of screening is known. ‘I'n the virtual
Scr. @), lpod5 (29963 0Bumin e . Boét. ahd’rbarh@&]; Acad g8neUSARL, ped8-12 (1994),

Elhnéhé%ﬁ) %roc—rﬁéﬁg‘&aphggﬁ ﬁs %t eg_/,_}age é‘k@rg);}]lﬁtﬁ%&% y’ol'f) J. et. al., Proc.

Natl. r@% Cl$|c{35U$§ @ﬁu)e m2ﬁ?§i 2@3(26@)051463&1'5&95119'&051* Q&hch are incorporated

avi or the I"ecul e in the nodel
hereih bg réfareged.. Due to the rel atlvely primtive WD

2004/ 010136 PCT/1L2002/ 000614
Another, virtual, structure based, type of screening is known. In the virtual method, a

model of the target is generated (e.g., x-ray crystallography, estimated tertiary layout, analogy).
Then, the affinity of a large number of molecules is determined by calculating docking

behavior of a model of the molecule in the model of the target. Due to the relatively primitive
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state of nolecular nodeling and the resulting | ack of
availability of nodels, this nethod is not currently
woesoy/osuuscessful . Sunesis, inc., in DJ Maly etpel/TR2bAB00614

s AR SRR e G 5 R o B 1 s

currértBoRBNdusc&kfullol ecul es as | eads and 5 then linking
toget her such matching | eads that are found into
| a

yegsis, dwdgn tNaMabras al BMASIO HGhipr 41812462000 the distlosure of which

B N NI A,
then (1MRIrgR6 Bk Blch Hlageheh SIebdiSa©ar® Foutiiiftd Ther leads that are tested again

incorporated herein by reference, also describes a .
for matehing The fiagmegtsfareippowided withimae-dbfared| linkkisnfpr thehlinking together.

| NRRrro Ao R S H RSP TR IR QHBoaREMA. he (fislosre of which s
incopdYEd h@ein'ty! réfefenct Qlsd deREMRS aGORIACS Clsidfrh@ents, and then linking
met hod, in which a plurality of small, neasurenent

the fragmeotsitepravidedeadst with a target and the target is
characterized b j i nteractions
of the neasur eneaﬁﬁwpﬁ?hﬁw&ﬁ@ get. In an
exBRPispéY oETEBRRI dsYdiféntt BE tﬁ@fﬁ%ﬁtioﬁr‘pelléﬂ&gt% @Iargag:haracterization

measur enent 15 nol ecules is used as a |lead or a

methodagnwhich gf plaraligadf small, raeasutenentmiotecules sntsrmbewithch faeget and the
interaction,based on their d -type.diversity.

trgcl i AP e RBSOFCHLEAI SLIF BbFions 5 46¢ Baswegn molecules

with Gfle (thGE Iﬁ"aﬂe%eﬁgﬂ%' drhBodith t"@iﬁﬁl‘é Iavéf{on® Iﬂ?né; ReMhE heasurement -
and/ or physical dinensions of the target. I'n an

moleenlesié ased anbdelidnemss affraghent of erleddomor whe the mbkcules selected for

. f t I I [ | ati vel | 1
interfeiog CaschqyTiheir Rk OE ADUEF S Aok Hie RS Inoletules are seected

baseg bBRkRGE &l bhilinPlo IﬁQasIlI%evaIri%FQ %enHQzI[l Za?lgIo? pR{Mcat Altnensions of the

uffice to provide a relatively conp
target hbr ac tegemplaty embodiniene of tthe gedentidn) whilke thee AitmaBemneN hseasurement
only a partial characterization is needed and/or
molegiles isesthtivelsl sealingetg. w1 OP),othisamiohitier speads| the spaviel of chhmcterization of
I I d. f . .
e R0 M wlPhE NS PGS e ARBR o of e
target. NI BHHRX MU erRETDOHY "R Bhrt i cﬁﬁ%cﬂcﬂ%zgfbtni M neclled an(IéSr obtained.

conpl ete process of drug discovery conpri ses:
Altersefieaty pngdditioratlyewhild the ogasinensht mokelles tfengleeteglefor fan reasons,

measur enent | ecul.es useful fqQr the target, or using
they gre i%ggsaIea S 9528 fggmetts ogﬂé‘?aacteri zing the target

usinngh Elepisl RfbodRASHF TR in cﬁlg gIec{%ﬁg)flgtg ﬁ)(rgc)ess of iirug discovery

reconstructi hg a pharmaceuti ca e targe
compywe®ed on the characterization; and (e) using the

rmeézlgl to forward a di scovery process, for exanple,

selebiglectingiadarget ¢ i | ter  and/or design a drug |ead. 2

(b) optionally selecting a set of measurement molecules useful for the target, or using a
universal library;

(c) characterizing the té,rget using the set of measurement molecules;

(d) reconstructing a pharmaceutical model of the target, based on the characterization;
and

() using the model to forward a discovery process, for example, select, reject, filter

and/or design a drug lead.
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WD 2004/ 010136 PCT/1L2002/ 000614 In sone enbodi nents
of the invention, a typical neasurenent nolecul e can
woradog/oonas of several measurenments, and a prOCEGB/Img02/000614

ge%nr ag} {r%odgngg}:[@ |8F }h%bHSt grg%,rn %ﬁ?ﬂgﬁﬁ@f&%‘%l lt%/rﬁ) ecufje can‘make one

of severabfidhRFemdnts, aAd @pRoGRkshY nRHYANfoFRRAMPTe Jltiering, is optionally used
i nventi on, the measurenent nol ecules are a set of 5

to exgp@ﬁh@mmg@@rgggasu@meM| m¢dedyyrthe molgsilesl |y a snal |

achh Geereteliey bobdepCore miBonToe i amna: gitiyiegee a setof

chenhhaﬂ gh@dedSbf WHiIbh B6melaySicaNyNE SnM$ hiddiber) BIndQH Sh®SEY, typically at one
met hods, including substantially any of those khown i n

or mEIgeACtyq sites of tl@ﬂatrgpt dhe bindingeofercgaugg tathe tiargefecah betdetermined using

LR T T TR N —

detediBkof dhfpeiii the TABMICE of 'blcﬁoglé‘dltbeﬁﬂiﬂaf o?’ﬁﬁé‘%%@t & BY detecting a
functional assay for a protease (e.g., of

redugiiont iai the I@mhﬂ iof efteel gavige mgolacylesuor esemple. Inod peticelar example, a

ﬁmctéqqag\ﬁés&? |%Pr8§e§%‘? %‘Ef {?f pep%lggegrot gﬁdcﬁpris%? il%k{nsg a fluorescent

molebilk n@f b ipPiteih JoLSMBEPGHIdEP THRPIStBaRlis GAYNEE 'i@ﬁfterﬁ&rw1th a gauge,
enhance) "its affinity for the protein, which change

and this infefaction is expgctérbtodedwnermir rountbrpcinfen suhance) 1tsh#ﬁn1ty for the protein,

Whlci)r: a0 escen lnga[erﬁeaﬁatelépggggg gz{sﬁl[l%gi%aglﬁ%qegeg}% properties (e.g.,
polar/XBeHY B?Me Hlfixtﬁll%eotigro'téﬁ{ SRl 2BieaRAh aﬂaéi&ﬁTp'laﬁy SEhsiREht of the

to have an affinity to one or nore particu
mvelgwoneaah gaugeay salested [tn kmave eaneafifinity yto emboum merg px_nftlcnlhe geometric

enti on, he t ot al eopetry of. a ef areais
layous r?gthﬁ'@?%ay erBodiimsEt BloterifyeRipR.oHe of ahggqmgipyof a target area is
I I
recor{sﬁrﬂgré@g(dﬁ npqﬁearggtee g%k?ﬁnexr%t %}@ ea{og\}%%(%/?g%,fﬁrggg %?g‘f plurality of

gaugéde gauges is constructed froma 20 scaffold to which
luralit cheni cal rml eties are

a of a ticul a
at e rEemp %{!eeantr%t ingentiogepach Of the gaugeys compgtructed from a
scafffla'16Wikch X\’?qu'ﬂl ty BEbHHES aPHethi ﬁﬁflégi& tal'é%ﬁtag%ecf Heree suﬁh moieties
noi eties at the vertexes an I Stance bet ween
defing ar triengs .of Inmieties extacipireiydes hbthch defititiaf of the moietdes atothe vertexes
scaf fol ds @gd noi eti_es are selected so that th

and fﬁlﬁ.déﬂ@wé befyeen, WE terigresy In jag; yemplane gEbodigegng of db@me*@ntwn the
scaff?’ltis Rh@¥ndiBtids"ee sQBGLY sthh;Ith[ﬁe i d | £e ‘T{elgt‘?éeé% l’léld however, some

ter-nolety distances) may be desirab
degrezwdiplayin ﬁieyleﬂig'th aﬂgieenmgue:é‘i&es (ﬁltérahblletyldlﬁﬁn&@)&hayﬂbe desirable.
| a t of three binding sites that npatch t
mﬁ( iSBE mojsty Biangleymatehes aqadicain spasial Leérew qfﬁhree binding sites that

S f r Ify
matcfrirg%@gﬁcg ids! dﬁ)"ﬁ'b*xﬁgr tﬂ{ r@&%{clgobﬁeg&e 0y rgxg Iceg?}% ?lltl%(ﬁ Sfor different
gaug@f sm)thet Iaeﬁangm be tiiasglencdth batiosedesirbé coaibehdtiess icf moieties and
provi ded. As wil| be shown_ bel ow, a gauge |ibrary that
dlstmm& |bgteesn £he magietias s swevided. Ag Wil rhea%gwes belowst i SaRgeh library that

1nclu&£g§%€a§ﬁ.lfr% %I ve%‘u:%le e.w br(l)lﬁén(v tgf(lrrgg%rrig ?o d}gn nee, aﬂi&{ hoxfegards to

m01etyh§énbtrptelﬁlbitﬂrel,y1§ﬂge scaffol d and/or the noieties are
selected to have a minimumflexibility, so that they

noR enspERmay smbpdiment i the dnvsatiomt the scaffaldandios theaoieties are
selectteﬁqx HEBL %%mmm flexibility, so that they more specifically define the geometric

features that they match.
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3 WD 2004/ 010136 PCT/1L2002/ 000614 Optionally, the
scaffol ds and/or the noieties are selected to have a
wo owsprnlieeul ar wei ght, so as to inprove |inki nBCDIL20@000614
af %@6&%1?',9 ﬂxlégs%ﬁffgl'ag / 2B/ok & %{o%etir"e"s] darQ %gl%{:tgil Xo H{[%gx ! dﬁ)w molecular
information for such cases. Tn an exenplary e odi ment
weightf, sb hae to impriviedinkinghehlose bRty tYugalgdsor ftaige® and possibly provide
. . measurenment |ibrary, sone degree of overlap of noiety
informatign, far Su¢hscaseovi ded. For exanpl e, an repetition
over l.ap . e . Jqode . c
rigaaPelaihay, Shbalon JHRS AKLE SR SleqflC Rayges for
measarepst Hitlraly sbmedeg®e of beerupodfahbieiyt tyiapgle fis pbvidgdaFor example, an
triangle that binds, especiall in view of problens
repetifionqyeHa fagtos of 2 o1 danapbe @fféfrlqle@y (ei2a sAelstriapgle @ppears in at least 2 or 3

M A AT E AR R
in viswne@pioplebis sihivhl by tocb@nglch asssteiedldshés, Rhomicdl meistBRh and/or

overlap. In some cases, the triangles are selected so
solubilifyt Typieallyt apeaxaet repeiitlonaefr the gnoigtyj isiangls ipnot peailable, so a nearly
- . i . WM ler. di stanc
simth AR 124114 BB SRl e IR e st o
that fdt & laf¢ €orhe baYBLST rhélietiGaoTEthBRirgédt] £isagk vt Hsmal¥erididlce between
for binding. This gr ovides a non-repetition overlap
the sprme magictics| andr hHiangle| with @ largey digtanee betgen ther sameymeteties are both
. L actper.. for.exanple 4. or 6, .and/ or ssi bl
svail R UlpdifE B picViar§ M0Reafp sl sl il REBFAMNely B 2013,
loweP6r MERéHovENS QR BP eX@YplEa 9116, hAd/6} PEbsibea KrlablicHaY facRr (e.g., an

a greater overlap may be provided for sone triangles
averagp @venlapponecis essd. Theroveraprpiap be anifemt en tHedbrasyeoren greater overlap

here..i1,s. a _greater, probabiljty, of. steri | ashi nq du
may b Biofided Fof s G HafbiR AR BB tnolehied foR eXdytle fordaeffles Where there
is a PR ProBUBLIRY of ei¢ Elasiid Gk 1onHE salR1d AR orCRkdrahdleties, or based on
gauges and/or triangles are difficult to bind. It

expersmontabrepdtsrwhieliindivate thét cartamigeugesend/or triaggles exg difficult to bind.

distoort.in qrder to bind, its likelihood 2 fo .
oi ettt pEnib e iR mtoiis is St % ABREingierd bindsj telinood
of biﬂﬁﬁg@?}gfbm w8 1 THub 2the bEtANGeRgp BEtwedR twd 1468 1aF BYar®es of two
non-uni f orm and dependent on the total binding
gaugesy why be [nonyuniform ged eslepé¢ndentf om theptotad bimding probebility. In general, if a

o BB B B 0 SR B £ b s o
not bgﬁﬁ s h&lBs H%th@‘&aﬁéé&ﬂllf%ﬂo%ﬁ at c5PBe RSedREGeIR coverage and

ef i ne coverage an overlap. In sone enbodi ments of
overlathdnisoerdnbmdjmértie ofitheciouénsionathe molbsitlensre substantiadliydigid, so the

the 25 cut-off of degre f distortion is nore

cut-ofog YPige GRAFEiPTH Bors HERBRCeRegdd Bt exanpl ary

dr i v C i; €W lL,ar

S e R S e e e L
embo8ymerites theaneentiohrisng/fodlowsnmal | ol ecul es designed to

span al ossi bl e 3-poj nt har nracophores (al | ) )

odabi naiyln Sizp bray etesall &0&% dlsf12hRY); 191 3pa8 allnppssible 3-point

. _ : AL, L :

P Bl i iony 81 s iS4 giiesd mcilcs g i between
them). Shiwisreefinite liliary( Whick enamainckide cfoniergmple 61180 PPO cdmpotuads. This is

its neraliz nature.of ability (e.g.,. i sone. . .. .
tenneé_rﬁoUgi el gewsmp& l?ﬁawiréuette lﬁeg%’@bz?‘f)?a%p‘ﬁi abijity (e.g., in
some‘¥nfR dIrAdHEo Othe irVeBES td BE uddl O mapping a wide range of targets for which

small molecule drugs are designed.
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smal | nol ecul e drugs are designed. 4 WD 2004/ 010136
PCT/ 1 L2002/ 000614 (b) For any target, screen the USL
W(agtmhmttlstt hat target, |ooking for weakly acti VECT/IL2002/000614

oun t CEOQ heor et i.ca
ounfi, 48] Gt 5 ORi S e TORRY AR, ey v
comﬁdﬂtﬁdéQQ@iﬂi’tyt@f ST ndlcrlo®N)e e sietichl wnsmambﬁg @84 - expérimental data

nﬁut ationally anal yze the active nol ecul es, seeking:
mdlcstef atd.0Pdli0RP hish showide %epmpetsd (%pr@ygcttnvm ved in

i ng RRtry ctlon 0 he
b| gl ngC§| ﬁﬁﬁ%‘%}) %nal zye tlﬁgg'fq S?ul%shg noi eti es
i nvol ved in ilPBdit-mﬂamfieﬂlﬁto@és%PP’%) ﬁﬁmlestzebmdmg of the hits.
phar macophore (-10-20 points) of the binding-site.

(d) Corput at Reneastruetipy eaft theybindingsite etgpqgt@nhynay terms of chemical

i SR BB TSRO e AR T S o) of

bindigpisitenal | y, by knowi ng which parts of these nolecul es
are not _directly involved in binding, design themto
med  pemputatienallyideptify welegules that ersay(oeng:mnmt adarge enough (e.g.,

o5 3 b Bl S RSB SESy kovig

which A &F1 the@NRAoREMNE! afcORSt diedclY | iBRSVEE irf bindir®X idebik) them to meet
and synt hesi ze those as possible drug 15 candi dat es.

predgfined ﬂe@-hkfgqtahdes (e nsing hipinshis adexeftS)of sonme

nts of, .t he i vent n r.e ate esti t|n

SPAT1 a1 OraS o Kalfmi SRRl Byt S0t RRose oGRS mSit amenble

to syﬂﬂie@i@ Wnd- othét étﬁlsﬁéﬁﬂ%safé/% efﬂi{‘i’cgly!?%ﬁﬁ Shthelige tHbse rHs';ﬁﬁmble drug
he binding of a plurali y of small folecules to t
(mndﬂawget is determ ned, for exanple using assay 20

e an exenplary enbodi nent of the invention,
h®hg?‘f§f’$ g&tﬁ?’?s are selected to have or are each

”0&1@ lgstcast ﬁ)n?@ém&fduﬁ&ﬁ%f EHeClﬁlJerﬁféH réltafekl ) Hgtﬁﬁatﬁ%lﬁc%)atial layout

may, on its own, bind to the target. In one exa
of binding gmnem inca targag il equls thy e epramplaey blhb@damem ef thesnvention, the

M T TR o, e
meth8&¢ Qﬁ ah "é%ex’ﬁ?laf}‘ exﬁﬁocﬁﬁ‘én%e GRANEEA, helsmaH BnSEEHE H‘Ees%lected to

in the smalt nolecules, actually bi'nd 25 to the targ
have ophrecattemodeicdias @ xat rrf)gexmyetam cub-stendture$ whivh mayy entitis mn bind to

the g B oA L85 § PR S LR T BFePrigoicties amanged in a
triangl@ 9kt Qx?rex&ﬁbﬁﬁg bfBodifht of 'tl[féj Hu&h 8the hcl?é’&? ebdlls &% analyzed fo

geonetri cal structures. e out
determllnjswhmch rod) threemh iy gevenetridad sizb- ktrux:tureé matlhh stnal nipsledwdds| yctually bind
t he sub- structures

bi ndi n tructures. i gnal |
to the, kEgpt 160“3?1 i el %&eﬂé@rﬂ@hgfothe {RengaRfegluptering method is
d id dA0gHhEWhich RalSth!

use |E nvégéh}tg#on 1 %g%l?g asedrEElJu | s’ ug @féx@{enﬁ% t&%ﬁme{ molecules that
bind hndslhatd‘favg emmair Igemnstubalstlb-lsﬁﬁdlmes Te. cgu:put of therdlseding method may

ntoaconplete eonetric structure, ¥
be a list of all the probably binding sub-structures. Optionally, the sub-structures used for
analysis and for design of the gauges is triangular.

In an exemplary embodiment of the invention, a score based method is used to convert
a list of geometric sub-structures (e.g., triangles) into a complete geometric structure, by:

(a) generating possible structures from the list of sub-structures;

(b) associating a “correctness” score with each structure; and

5
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(a) generating possible structures fromthe |ist of
sub-structures; (b) associating a "correctness" score
wowaoh/oedah structure; and 5 WD 2004/ 010136 PCT/IL2002/000614

ol s EA e ERYEh e RS S BHEREI Cnooct mont of

t hEr Al Rdip1@y, entddRAAERI0E tHERWVERRIM $hd H3rdrphAB kite/pRbability of
two sub-structures sharing a portion in the structure
two gifhgstrusBeresoiharing a partiondi ére struotuee 4nd, pperiablyda higher sgore is provided
S re 10 which.a portion is.shared, as that .
for & é&p‘%ﬂe}&srg nll swgwl\{\rrgar éorg% ey iséagecgt ?Sutélta{] Fepresgnty 3 g}oﬁ%tcf}\’fé}‘ﬁﬁ structure.
Alterdiati gyl iok iadBiohMly, tthe 628 répre RAfsCMHE Probdbifty BroRAPifetht moieties
. .of two different noieties binding to a same binding
bindingda@iseme tinding &setiom ahd,yoptignillyy adrighar seere prowidalied mére moieties
re Letles. share a sane binding site, . .as this .
shard' s g S, 37 TS sfhn SRS = B o b asenpore points to the
miniflifh reffhifddOMhdr BebtidtR FuleSIna P be DA dsSYdIc rul es may be
used as well. In an exenplary enbodi nent of the
i nined exsmplatycenehodioént 4if |the inventim | thersetedfsall potantial models is not

ctual by built. |nstead search s de ,of the space.

cctud ol ¥  fepach TS rRF of P 89456 e iodiicng e el Rt (andor
rejecd) ARBoDBEEM of thel dieraiffedsibB@GkLHE- Structures. In an

al ternative enbodi nent of the invention, a clustering

melnrachliemative ambedimeni ofi theinventions a algstezing (nagthod is used, comprising
foreg%r)pgr,ati ng (all) possible structures fromthe found

'gl es, optionally using 15 particular

c tlel&h i | 88ssi Ll I :

U SeHERAR () Posithe Srt DS Qb i R GRAREIES, | ally using
partigdariconstrussion arles; (¢) sel ecting a particul ar common

subsstructure, optionally using a scoring method, .

sdg’h g 3@? efP°§i SQIMQR JJaree; 2‘3"%@% égﬁora@i spred by multiple
struckkdiShff Size, possibly selecting a nost 20 common

substructure fromall those that pass a certain

t Hckséledthg 4 pasioniar camemn subrstrutings) optienalfyi asihg a scoring method,

resulting sub-structur {1 l.be provided. It should be
such ﬁi.ét . lﬂstetrhg%e ge éfzgaqn. p h elugtsy SHét ppssibly selecting a most
comrhédTub8Fucthre oA 8l Blosé bt Yass dGEAAE ﬂ-r:@ﬁ:%lcf. Yo %Jrf?&% gases, more than one
exanpl e, a point that 1s technically outside e
final eastiting seb-stycterawil be pevided. phar macophore if a snmal |

cu drug.bi nding to that point includes a tail )
m&gh%’hfgé%gofgﬁ &hap gn aetual phagpacophers may el beca limijedisigs and strictly
deﬁn&b €nf p?c;rréi{taﬁlplegat nthtﬂﬁﬂé%chrﬁ&ﬁlg &ﬁéi&é’ ML &etiv farcaa, can act as a
bindihg area w |l decrease as t area Is turther
pharnsavaphdre dfra amalaholeeuladag, biadiagnd tiedt pairg dnclidddsar tadl that blocks the
conf or mance changin%harea. I n_addition, the binding
[

active,pep {14y IRpragling ithithe pubstitee Dien digvreveraher YrelewgnerT of a binding
area t@fm:)ﬂleérééyp RURD a?{?eﬁsfurth& %gﬁ?@ﬁ%&n%mgg bﬁgﬁtro(f%ﬁea and/or a

nvent i on e structur or clusterrng are
confopmandeathadging atehelnf zuidition] thg bikding ffinity of a protein is often significantly

smaller away from such areas.

In an exemplary embodiment of the invention, the structures for clustering are
generated in the following manner:

(a) a triangle is selected as a base sub-structure;

(b) a point is added to the base sub-structure, if there are two triangles that, together
with a triangle on the sub-structure, define a tetrahedral; and

6
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(a) atriangle is selected as a base sub-structure;
(b) a point is added to the base sub-structure, if
wo b@nei@EBe two triangles that, together w th BCT/IL2002/000614

' . - [ hedral ;
ants) BN Sy GaBhiBes steria b Rnges b pafd h) i o
r epRaispectUst sdmé RENBIREGt Of W $Rntidd 301980 ! ﬁrgcfin @ne or more

add. An a;}:’fct of some enbodi ments of the inventio
molecpleai®g., eairig fedihthabisexpecterbtoemateb lagexget frope agplyrality of geometric

andf biFE hoseinshi B ) e i Peamr fRaicy Merogally used to

genefite 4 RRoh@F@Abn o8l of tEtaPRASYAREIRMish ﬁfoﬁe%ioﬁgg}o'cé’ssing methods
used to 5 generate a reconstruction nodel of th

may g ragplied, dora¢xaptplevhsing) switabite conguitarusrdware es sofigaree Ithad sxemplary
be l.ied,, for exanpl e using suitable conputer )
embhana QBB G Hondhe MepmbeRents e rargod B opeaun trarget with a
lurdlif€of PARE WA Ids MR RARRMIBEME 3 r%fe&k
purilwgr%ﬁé‘?i ng t#e target wt Fﬂg 8?‘3?8??’%5 ég%éguge molecules to
the targete Eont exsanapie) adset of triangulgr pédometiey is eetztmixied diyngaugé miatvhes and is
uge nmol ecules to the target,. For exanple, a set of

conitERgtnens gebiredinasional Bofd pheduelaghuge mat ches
an@pichal 1§ 0 tHeOtak £t 3fr&dist ' ' i
rmnglélI gf g‘t he ta%et alrse%rﬁ%ﬁc?g;}]gm@tg ﬁghlgig:&gfe}? h%?%geuucals of

pharingcentieq) dikedmaterials,r foc exaregle af dip dead Ibraryreidemativalysoraadditionally,

har maceutical |ike materials, for exanple a_drug | ead
the tgﬁgs"r &eh  BSAMCEY R t4SHb 1S Selfctaa dast ghkslm Gpndidaigefrpmy g atlatively small
l -r 3 "‘ . . .

Pl R Xt Ralf P o1 QUREREE, e MARhirg i hck gurin the process of

drug denedopnadms, to Ableetraratjeatehodificatianslo £ drog ddatiy,, whittedsret ddrhdtgnatch the
i s used during the process of 15 drug devel opnent, to

target AP 8¢OTRFIY: ej ect nodi fi cations of drug | eads, which do
or t \ | . :
par el dFYxaiiplen F np sio Skl BRI Y f} Bloing on sybracting

H-bond desorbiceegthirs) gnowinguticiaoies age intpod@anifor binding would indicate which
donor s/ acceptors,. knowi ng whi ch ones are inportant for

ones BPHQIrFEO Vi 8P Y knowing athichiiris 1of theraeleeide ategot empareant weyld indicate
wheré B00Mi B 'S IR litholl nlifie HRIGEIhE are not 1 mportant
wou d | e a%l

ndi cat e er I'tions~'can be nmade w t hout
huAt iasgect b€ sbing dinit@diréntasp et indEntsodnelaed adlh Mmirs oFf gauges for
the invention relates to a |ibrary of gauges for )
meashgh@ A pgheanissl Jatsehile 0 arglry cmbogima efherigvention, the library
0 | t ' t [ . rises
comiFBE e o fer o R cbibuclel By gy me R b 3g1a8vely sman
numbep o€ biaffoldsn I an ekenhplxs! emisdithént ofydRvetionS @f tholedlss are selected
In an exenplary enbodi nent of the invention, the ) _
to haypiagtlpwsa godecylar axeighi sopasgibleavidtemratively or sdslitéanallyr the library is

. { ght ssipl. ernatiyel or _additiopnally, the, .
cesghf 1%, RS b B 3L L0 o BTl HRBELY ek i s
structu€ds. Pdss{bdy, ahe pédradtit Yulgthicnees &6 aRigldsC withifferent moieties at their

structures. Possibly, the geonetric sub-structures are

vertexgs; Bypyieexample; thedpridesf differensitianglsdimensinng is everdy cevessd.
I aml the ran of di.fferent triangl .
SRS Sl h2008 Sy M0 B ARGt b provide sam
(over?[ibi@@) pEstietOf sithemicAtedbdsed on k&Rrd1isBiffdlds it/ ¥ah@63&H molecules,
0

provi de sane ) ) ) )
for example, each sub-structure being provided twice or thrice. Optionally, the overlapping is

designed to take into account steric clashes and/or different chemistries of different scaffolds

and/or gauges.
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30 (overl appi ng) geonetric sub-structures based on
several scaffolds and/or in several nolecules, for
W(azmpll(ﬁ36 each sub-structure being provided tV\PC’HIIm002/000614
| e SR Sk i 1 L5E1 B8 W b AR L st v
at leashﬁm at least Sevah, atilédse | @oi arypadater| of Sntemiedine n@ab@ﬁmch‘és at least all
WO 2004/ 010136 _PCT/ | L2002/ 000614 | n an exerrpl ary
of tBapdelereng sraffolds:i mpena-sashpnet hpywelas f aRiAglings epyrazinoquinazoline;
a
1somg§\81nldgl% qa"d‘l‘&%’%’%éwg"r“é% ?aténr tng)%%%x nl[ner ﬁé (?lﬂg%ﬂeeﬁhz r%o%c?{‘i%nb]qmnohne

pyrraliding; 32’ dipyndisie; addolizigk; Thiephelel QM-Pgrsle;aFirahdBenzene; Pyridine;
nono- car bone; &_ylrrol e: quinoline p razi noqui nazol i ne;

Pyrimidisien dByigeingio| eF-Thissiohdidibdnymais e Ivi-Dihysko-ayyelel?, %biréwle 1H-

It e
o) LS5y AR Te] 1 IARE b BN Oy Quinotin
Isoquikslae; BRuiaenginePy 3 41Dli1§3',dro Batizo[d] [dl ANeiazEYin-3zirRe; 3 s Dihydro-4H-

6H- Thi_eno[ 2, 3-b] pyrrol e
pyrrojo[d,3%] Hyﬁ]fl@zgigﬂm nsg 2, 33461%V¢r9ftbrenq[@13-e]|[hdlﬂl@epm-S one; - 3,6

Dlhyglf&?ﬁ%%&%afégﬁil%{[ [;Ei g%ei)ukS BB, ¢ 1 1301 A DigsARlp LS dinzocine-6,12-

dlond soq-DiK dftﬁlO}Qll AoxQl4] lﬂl)'i‘maza-benzo[agcyclopenta[e]cyclooctene -5,11-dione;
4- Dy hydr o- benzo[elaa‘P 4] di azepin one;

4H IQH8L Bnh yatbdiage-benge )@[ozema[@imlmwn@réelﬂrdiox& one; Dipyrrolo[1,2-

o2 B AGRRBARB s oty 593 vt G5 Fpiefesaioredpgte cfbvctootene.
5, IO-IiﬂeﬂeD' benzgf b,y &051-@1*11@1193}9 Rez8-didclopema cyclooctene 5,10-dione;

-Di hydr.o-10H 1, 4, 10-1, 4,10-tri aza- enzoacyclo ent
2,4 Qél[réydgpc lgmbdzé‘ﬁlé,65d1ﬂga-é;9@¢1@za-dlcyclopenta[a e]cyclooctene-5,10-dione;  6,9-

Dmyéwésfx-g*lt%; g‘gﬁéﬁaz]aocgg Bik[z’i 1%[1*3;] Sxs! opental el cyghogt o an.

[1,4]8i'azeb‘ino$$ 6IB] 3RS -oRe; On% Dihydro-4H-[1,4]diazep 1no[6 5-blindol-5-one;  7,8-
1,4,7,9-Tetrahydro-'1, 4,6, 9-t et r aaza- dlcyc openfala,e]c

Dihygml-H&}dﬂe}(btna&-mgcldhe_cptéqz]mden-G one; 8,9-Dihydro-3H-3,6,9-triaza-
cycloilliqa?}g@ lga!%lhééjég-;é; gﬂg%lﬁggb %_Ht IS%Zt%agall-gyc%}Pe%?aTI]%[dgﬁ S] %Ye' 8,9-
D1hy&ro45 8,911 Lt@ﬁéﬂz@-c%l@ﬁ%ﬂ@gﬁph@mﬂh@l@Loﬁe 9- dl AP LS YICA8RRBpino[5,6-

a[a e} cycl ooct ene
b]quibbkwy-Arames H-819-DHinairs- 48, 0l - mazazm@wptabqjammwg:rmznbm 41pH-10,11-

DiazigSippful ariney By Xy BB A oS- 4 R o e lo By foctane; 2

Meth{lefie-2,3-dihydrob o[1,4]di 67thr-2H- 2 di 9H-
© g edro TY|- 7 enz [) tr}ogéng cycl olheptoa[ e]plyf%emr? a%IQITMI e

F luoﬁnﬁ Di ﬂ)ﬂdDmZS-Hdidiclﬁ [22.2Joctamg-  1-Aza-bicyclo[2.2.2]octane; Pyrido[2,3-

ohe
AIpySins: eV e |o-dby Sy okd ongn B0l S iaidezell gpyrimidine;
14- l%hﬁigg%mf‘* Sjmidazol1,2-alpyrimidings 4.10-Difudro-L4a,L0:triaze-phenanthren-S-
one; ne;  3,5Dibydrpeimiddzo| Y2-d]pyrierdind-&nes- b] dufl, 64 Tetrabydvorénidazo[1,2-

a]pymaldn%ﬂ TTQ@&ZOZ?@@?; I %ﬁ%ﬁ@ﬁ l%ﬁi@%ﬂ? rene he: P 13 B da0-diaza-

B UBEE LR S5EDIOR ey 39 AL i v

6,10- D,lledEb ﬁIyIdr-dné_lEWplwaaﬂazmeliehzd{ep]mlynamm ne; 4%thihydro-3-thia-4,5a,10-
. Fu ene % 4-Di aza-hictclo oct ane; . ]
triazaycy, Ea} qlqg‘[ng 2 2]%'51 a’lﬁaéa cmgeglg[[@uglegg 3-Thia-4,5a,10-triaza-

cycloglérgﬁ['g fllo! 9’11]11@9 6,29! t’f%ﬁlaﬁﬁ?tﬁ JIOQB% LGy %a‘%a-@(&eﬁBtl Zafi28lene-5,8-dione;

I'm dazo
23,671, nam{dxy.ﬂydremn@[zl’ ,5:1,6]psedalB 8- li]ﬂajoﬂbflﬂrmdmme 5,10-Dihydro-4H-
4,10- D hydro-1, 4a, 10-tri aza- phenant hren- 9- one;
1, 5-Di hydro-im dazo[ 1, 2-a] py8 i m di n- 2- one;
1, 2,3,5-Tetrahydro-i m dazo[ 1,2- a]pyrimdine,
Thi azol o[ 3, 2-a] t hi eno[ 2, 3-d] pyri m di n-5-one;
1,9-Dithia-4a, 1 0O-diaza-
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cycl opent a[ b] f| uor en- 4- one;
5,6-D hydro-I-thia-5,7,8,9a-tetraaza-cycl opent a[ e] azul
weneodononss 30 PCT/IL2002/000614

2,3a @0—11@&@‘ c@é’l@%&ha‘:[gh;ﬂém%lﬁé s, IZ?'n%lQPJf; B]lﬁ‘&cﬁe 0 9h &d18246] £8-¥l quinolin-
9- onc,r [ h2d)1hydrbdp®1;ﬁ aflaiz]a-dﬂthrmelna-é 10-dione; 6H-Isoindolo[2,1-a]indole; 1,5-
Dihy, H;:%‘??g&h’?ﬁ?é% &- e] ISnI%(-eDnSlydro cill-glenzo%) %?1 %]%;zepm-ll -one; 5,11-
Dmylﬁlreoglgz_%%’g%]pkgﬁE{,’Ymﬁ[‘i’ﬁ}({?ﬁiéﬂh@ﬁ-@ng, di aza- i nqgnﬁh&dl?o-ﬁllﬁgt-%&-dlaza-

bean[fBzﬁLeﬂ-lmgmej—b)B&nyd[’g@qmn@@ilmm[ 1 Py2zinb[ BB pYquinealiné- b]Ayrido[2,1-
ndol e- 1, 4- di gne; 10- D hydro-4H 8 WO 2004/ 010136
b]qup@qthntlzlom_f/ Odo'glilg-% 9-diaza-Cyclopenta[b]naphthalene-4-one; 2-Methylene-4H-

b ki aga-cycl opental a] fl uori ne;
enzéh_%y gf Zf é b]i ndol e; 11HIndolizino[1, 2- b] qui nol i n-
9- Inn@;neral the greater the number of scaffolds, the easier it is to find right sizes of

Di_hy 4a,9, -tri aza- anthracene 3, 10-di
gauggq_p.quaéqqq%af}yttb a1w1g]:1i 13884 %f stgposclash conditions and/or dlfferent chemistries.

0n 3 QB SHERLli dgBp 2 0 oy tepiq i
swﬁm%myﬁmﬁmbenzo[e]pyrldo[3 2-b] [ 1, 4]diazepin-6-one;

4,9-D hydro-3-thia-4,9-diaza 5 benzo [f]azul en-10-0
Belazaa[egﬁralalam%mﬁ@enw# the imvsption thy MOIeHEK aﬁqdm@clude “at least 2, at
14
least ay%.thlgs%kﬁ Jrgang aézrgéé}cyc bgg es%%h Fﬂ?l of F ol owing 01et1es Me, Et, Pr, Ph,

nhap ene AN
CO7H; WL, INHLg etohlel hdlRies,afuth 48 Ohioa Br/lotBer sids such ag STYFBIRO3H),, and
the greater the nunber of scaffolds, the easier it is
NH-C=NH{-INH7) i(Ghinidinzes of gauges and also deal with a
wi der range of steric clash conditions and/or
di Ilhfgn@mh ugihg@ mioge¢ mogeties magp p@vidergemm:um%nm chamatetie'mg binding,

r of scaf ds, pronptes_.uniform.t hemc
at & JORHIP GRPSRR ot JHERb of2e. TR BRSO e R AIS inibity syutesi
meth8ddodi ment of the invention, the noieties used
i nclude, at |east 2, at Ieast 4, at least 6, or any
g r@aamectmfrsbme embodiments afi the ofventimm rbtatdsdwseigctmgl aegaugs library for
l.i des, such

et.one,
use gscl@factﬁnzg\g a d{lrﬁg%cqndgxegqmﬂy a?nk%PF P@taﬂﬁ myFRjiony B range of
dimeh¥ibfsdhreNbnleFHans diieked, LEwBREHBAd ‘f}’#@é B8bilBME locations. A set

noi eties may provide greatér accuracy
of moleculecthat spans thebiange ng possitile alzps)amd bérel typpe rsssr:lemted from a larger
ary [ al so

L . . Us
awl%%%ﬁ%&f S0 e ,&eie%@ae”@%ye ” S e aRBladF RERbEC OFith selected
mole&'ﬂ@s béﬁig tﬁ@sﬁéﬁl i Fe§ dide %@lsgﬁEﬁ&goft&ay&éactlohq ?En%sézﬁf with the

use aract er 25 ng a target n an exe
gaugenimdmtukm aireadly avhiatile1\Gpionally, tiee esﬂngﬁomfusesduamb'as mfdsmanbn known

t ar get metries is est imated, as well, as bond ty
aboulsfheifpgaf ﬁgtep@&lé{tﬂﬁ/cﬂﬁsa difiogally, tht esimasion) légmcq?atsu@p%\ﬁgst screening
: h o) n t
o 20080 ShBIS) B, FLAES, e B R had UAS! Bl v

molesidbsthat avemoeeyfléddblef or exanpl e, electronic with
synt hesi zed in response to

sel ecte | ecul es bein
é{) the eqiges yiseleied o it reyidbrany willhaye cenpidepaple repetition,
o RUE LSS SR8 0L B PR,

prevdnablydtn.g Optierailg} the dibyarp inchelids bt leaslohy, ortpvesiblytrhor@ithanone multi-
S made using 2f| rst screening_ library, that is, for
pomtéwa%g 8EOMTTES, fpreatileast some of thehyrigaligpoBretiass o sxample, triangles

and pgl){tlggghsand/ or uses
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nol ecul es that are nore flexible. Optionally, the
gauges are selected so that the library will have
wa@oogiogEsabl e repetition, 30 for exanple to ORPET/T®/000614
ster . propetties of the, ..
oftaeipBatiih Aol ShBEGnRpRRTR et i gty can be sea
on it§ @ ot By gdrloff 4\dikfe RS library PR ThricHRQses?V In AO&Enk1¥ry ¥R diment of the
than one nmulti- point binding geonetries, for at |east

mvenfipge seph a spanping dibsay igyesedde inasease the prekahifityeof binding of any of the
' , .9 WD.2004/ 010136 .
saugh APl B3y, Gl AR RER Ry & HINERAT R IR pgapees Tis noted thata

standafbRed HBRABofén JroeidedNEBintigs a4 Dpaohdll, HelbikdRg@sults are used
used on its own or as part of a different library for

to gether enfermation. ahont ghe dwighinl espseiadlybefdiistisal imfbrmétion. Optionally, the

statisittige\alélelg.fo%%gtgmsi:sl ;Elgedglf’s}%‘?‘ﬁgfi %ch#ﬁé%%&qrﬁ%b%%&%% é[%rggtlr ﬁ%%gnally, the
struch?@ ihfdpmation EsmpriRs aasheical BeBb @dlmétrichl Qﬁ’ﬁt&in‘éetffahbsli%niﬁcant part

nunber of gauges. It is noted that a 5 standard |ea
of thej thrgat, o examplpr wv activs arer Blenedfnlshauldald noteptthasnial 4ny exemplary

the bindings results are used t.o.gather infornati.on .
emb it oS FvenaRt sl 2P pele 4 B8 Hond pEi iRl Sfhation about
the t4PpétiiORA1hble ahd8ny Bbratyl thht A3abts i bRk IR NthisHiHGRE hhOa use.
provide structural information about the target. _
Opéh @snect of somteeembndiments phitheiimfentiomtélains toodgsrgnggsand/or creating a

chem cal and/.or .geonetrical structure . of a significant .
saugf P o ARS8 RN e Bareh oot 5% il st chemmica
measuiien@f - It should be noted that in an -exenplary 10

enbodi ment of the invention, once even a single

bi Indinregeinplafypembldimeetfafithe infentions liraryatvostructivh eomari syt

is, avail.able and .any library.that assists in

gu@?&ﬁ? &ﬁ?@e%%‘ﬁﬁp%gﬁégta@%%g?“g&ﬁ; aspect of some

e”@)?@iét%m)ﬁl QF this AenitiRb e Riol Q1S ?L@ﬁ&% ﬁrééf%hgéy; BEd

and tg y f

or creating a gauge libra or use |
ch@) actifyinigzthagtht angjeculesvére gedlmstic,bfpr geample rttieom readity synthesizable

chem cal . measurene . A5 In an. exenplar nbodj ment. .
and/ YAV SonipRIE EBrmLcR] iayion b a5 MbPthi s gt T Bgcible, for
exanple dhb¥h BelIokPR! ecul es that may be suitable as gauges;

determining if the identified nolecul es provide

r elpuonreezkagpley dlsis nagthlod ©s) used rwifeni baging huh tledsh pamtrolf @cgaugs library on
..are.realistic, for exanpl.e beipg readily synthesizable | .

eXIStE 1A ¢a ﬁ@naé_&ra%1 &Rdﬁéﬁvﬁ%& p%gqﬁ@&whenu eSfRsgp s originally

compdRed Fuftfled hf%onﬁé%a%e,%ﬂl@f thiant s%léc?’??nﬂ%séﬂ#é?ﬁowg Qxﬁ@dﬁﬁmg results

as shown bel ow. [n one exanp od is u
of cewhmnmblzsilegaratustd as inppg instead of sglactiye 4 ighugerandgphysically testing the
. Lexi ?I_Imiing libraries. In -some libraries, (c) is already
bindigg2ylit¥ed when the library is originally conposed.

Fu ivel r !
OB R 156 A A 561 B L BOULE i
scaffaldeisurided &s ai litpraty, A hateadmbér setadidatg thegarige @angitachments of
_ ph%/si cally testing the 25 binding affinity.
different groseiies Y@ e scadplf: datlis Gatry B8WRYES, B OpPRNteckiep BaY de taken - a

scaffSldHEy bé Pelj ec‘?mlcu‘fse iW&S& bt Aq4 any (or enough) gauges that do not overlap

with existing gauges. For some parts of the spanned space, scaffolds that generate few gauges

may be suitable.

10
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scaffold is added to a library. A |large nunber of
candi dates then arise, as attachnents of different
woienicasc to the scaffold. In this case, howevRCT/IIa2002/000614
OPRO e . .
;oRoR| aferfER Ko BN dosifn iGRodoR0gy HRERHEY to desien ganees
and/ayasagffsids that hale desitedoypepdreips aHA/om debmettiest fon gxaple,ets.fill in missing
For sone parts of the spanned space, scaffolds that
parts od AARSAEWERED) Patfyes nay be suitable. 10 WO

COBEAD AR OPOR RG0SR e v

consideidgo bgalegiesble progesies 9€ ahigek dfovidvat, dgauge tesd hetthave all or even
properties and/ or geonetries, for exanple, to fill in

any qtRefolgwingprorertes, i erderdabe gl opserae emhodimertioffedinyention:
7 o SUFE Beichy. THS iy B Hrap0BeRh B Tpte il hoveye, o small

degrezf of) Auxibility heweheedesirablgaug elieve edmpbite Ravaagd bf all tBy 8Pace. Rigid
any of the follow ng properties, in order to be useful

meargs dhatdhgenghigpdiprisktiye gnglenef thabensidornot changeip gignificant amount.
s 0 Eobifmast s BB ifbe R E AR BBl Byt AB iy s g and only

threeGits iR gatige ihd.ow conpl ete coverage of all the
space. Rigid neans that the I ength and/or relative

arl§) Smabfsizenh dhisgnas alov fhaeets fiahg anere $pgjly meesarad and steric clashes
nt., . (b) Low mass. This may increase the chance
moregegpxg%%v .“i]neg even if affinity is low and only three

p‘ﬂflﬁ"l%nﬁﬁxib.hﬁﬁgﬁid Q116w Mk udeCof tRTRdulge S Being THIlS HOWever, due to the
allow targets to be nore easily neasured and steric

diffeingsemsisivityof difiseest ¢allsathisi aften canupt brispsureski c. This may

SUEP s AP bl B PR Coh b 5 et RIS i wnde
condf®hb that 88'hst Rt thecgangﬁfor BRtRNEYY 8dnowR hmad chemi cal

behavior. This neans that the gauge is soluble and
bi (AuStrangdunding diil meanssn phaemblediment afithe mwventidne fagangmple, 1-100

el 8 R R O SRR
eXRATR @xentpldB0emPddif@ADbAhe Wiefitior, SoriéSEf Hord F the 2f8110wing are

exanple if solubility is lowor toxicity is high.
consifgred o &g opil rgpedivs edispaffiulds thowiereri aseaftaldmeednet Iave all or even

any S CTafoying Bupretd e e RATR 57 Sk tp b RB g i govention
haup Faky 1@ at8MEhoidtlRy @fg.,t Haeslt PAupE) %@p&;ﬁg}le@mis@mﬁons of

.order to be useful for soneé enbodinents of t
partiqularegatigesn: (a) Easy to attach noieties (e.qg.,

o4Ph P G 85RE o23%) " Pr ovlde o wi de range of

Si ~&) 3 p /e
T e, SN 3l 8 e o s
in a malkade isgpotentiplly emattahhigniopoint intahexeniplapp embodimenesl the invention,

enpl.ary enbodi nent_ of the inventjon,
a useﬁl)i atqgchme%t point is accessible for chemical manipulation.

(d) What (relatively rare in other gauges) chemistries possibilities and/or gauge sizes
are added to the library, by inclusion of the scaffold.
(e) Allow attachment of various combinations of moieties, as not all combinations will

work with all scaffolds.
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a useful attachnment point is accessible for chem cal
mani pul ation. (d) Wat (relatively rare in other
w@awges)idehem stries possibilities and/ or gaugeCHIIZ2062/000614

30..a l.i Ly, -y dnel usi t .

ool o PRHHRES SrbafmebVRE e ifnhdlE i Binfhe ctine following ar
considéretdto bé testrablepropeitiedlolf a gawge litairyons Wi |l work with

al| scaffolds. 11 WD 2004/010136 PCT/1L2002/ 000614 In

ar(abXpanping of agapasaf distances between bapdat i on, one or nore

or G Rl e 2hCpoifiRLH AR SRISDT HERE, B AUE rnge of moietic

are pffvidbidst ances bet ween bonds. (b) Chem cal spanning. At
poi nts on opposite ends of bonds, a w de range

:
moce Sukrstructurg spangying, iFoe dhe gubystoghue selerted, reeg»s‘bﬂ'?ﬂ’i‘ig]f?g all possible
. - YA , all
wian 8ol PLE PR, 56U £ e nlma L BLEBALE, 211

t (dqSmlallaThe GRdled thedibrary thdlsetiet. o pyacti¢al feaSoms, khe 1ibsry cannot be
smaller the library the better. For practical reasons,
too sggH, hawsvar, yerydarge libraeics arsgenerally notisGRssay. very | arge
li ki a0t . Reces: _ ) .
W SR Br A0 bt ABSERBARY 1 Ml o i of s

covefalde, foeasiniple, Wdss iglddond denptisag eovdratiissn@omipaced @At bonds.
rigid bond lengths to cover m ssjing or spaced apart
bodi&niform agierees. nY ainnsrtypes. of/anifertngtyt gk deoprovided, for example,

Luniformty may be provided, far.,ex I [ It
it R A TR BT ot BB oMHAGLT Koy exanpl
the deRAENSIEdIStafces f510shofrtHAl IEn%thé 1 demsdtey tiah @t $SB@E lengths, to

for "short bond lengths will be higher than for |ong

provido agame ngtrhalized densits forrdifferget langbgre nornal i zed density

for . different. | engths. ree and type of overl.ap

\/\h(ir ebﬁ%fF% We AP%p OFsovgeélﬁé'r %e pettel V%{rga‘p 1? ShEliPbetier for
recorsBEONSH dridcheRitaPihefalieMidhalt ofief ebmks #tad dodtof libra9fsiRhnd cost. An

cones at a cost of library size and cost. An overlap

overlgp of threse(e(ga.egch trienglh is prowidgd in theeerganges) iscni exemplagecompromise.

T NER U L —
and/&r%&f’ di SRV LAy TR bei@%)aﬁﬂ‘i@ﬂ.% paitRR1L] it &l RAQV@EaYin some cases, the

me d being applied. Tn particular, it is noted that )
genefatedslghreryda orly, partied, foyexample epanningr enly aipsrt@fithe space.i being suitable

for e e anni.n nly a rt .of .the space, bejn :
for ouf} ReShftek vt WG e opvel resath gvine Br BT B) VR d/or being
pronéﬁysﬁillf6lj%qtpﬁééio@%§&§.s (or no) overlap and/or being

prone to fail” for sonme types of targets. A broad

aspdmbadaspeonel smizoeinbedimsntsfoftthe inventon radates & atodecules, such as

o i R e A B e
accoxt%amea\mﬂ?éxéﬂ(i})&a@%ﬁ%g)gm% thinR¥@[B. ary enbodi nents of

e I nventl e I's thus provided in accordance
wi Therais thue proivaded ie atoodiamee ithfantdxemplareetibodiment of the invention,

a method of obtaining information about a chemically active area of a target molecule,

comprising;:
providing a set of substantially rigid chemical gauges;
reacting said target with a plurality of gauges of said set of gauges;
assaying a binding of said gauges with said target to obtain a plurality of assay results;

and
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a nmethod of obtaining information about a chemcally
active area of a target nolecule, conprising: 30
w@e@nvodileag a set of substantially rigid chem cedT/1L2002/000614
O adaBGing’ RAL hisAY r&aits td 8b@RT infbrhihtidn RibbiRddid ¥h&hically active area.
gauges of said set of gauges; assaying a binding of
Opticnally, sgulugpugesmllow midtiontof mypédties of stid gaugea Alternativietyyorafdditionally,

|t 4/ 010136
Sa‘d@%%%%/fég%’%f@g@gfﬁngéﬁ’ﬂ%?ﬁpﬁsal d assay results to

Ot BinMex bR BhbOdImR RO thé fivEntEdie Bbkdihlett Aohls\oE s&l %%uges do not

Optional Iy, said gauges allow rofation of noieties
movesmpre tgaugésmﬂﬁstaeleasmﬂ&ealﬂ\/lok aradpplieddo the gange.sai d

gauges are const u ari |dsaffold [.n

SIBET sR5melih aieinest OF Hhe iPuHbnom RS CPimgERs  dentifying a
plmaﬂiﬁ@@sp@flalsﬁiddclﬂﬁﬁ&ﬁ§ P&lﬁ@BmdﬁlggQﬁﬁﬁﬁﬁﬁt%ﬂshﬁ%aﬂi thrget active area.

unl ess at | east 20Kcal/ Ml are applied to the gaude.
Optidnallpn saide npdndigyratioho dcoenepriseoftriakgulirn wenfigamatiomsnaAjteimagively or

i R R U8 B o e s i g ons Bt popguration of
aboutn@rggﬁée %khmvary%@ adm%dllgrﬂiﬂg%ﬁlﬁghéad gl\pﬁgei i(ﬂﬂﬁigfd)goanéonﬁguratlon

conmprise triangalar confi ternativ '
that detdi ndtomatchya comfeguratiopi ofga bonpd igaege. |(dpmtnaﬂy,| nigmafymg compnses
t. t hat .match f f
1dentﬁ’gﬂfglob%r;r§a ét?cr;}gdapglyﬂat f\(jgpe agqaggrgal}d srr iq%gll}(l), 1dent1§nng comprises
1dentif%ﬁgbogfc)ﬂsfé9m onprises identifying a configuration

oes no match a configuration of a bound gauge.
q1t1|amneldeh';p,larycémiioﬂﬁ1yénu of dloerpviestéom, 1d¢imﬁy1hg Yompribas assuming each
dflstlcal anal ysis of said assay result
gaugm 167G P)ﬁmﬁl%lé 3‘%@?@ tepatively” or %@W?W%@i%‘}fymg comprises
assu@h%éaﬁ?%agggor{l% g% tﬁ{éf %ﬁﬁ@@ nﬁ{cﬁte A‘rgglg%ls &:fncﬁflﬁ%ﬂgt'}]ons.léltematwely or
additipasity idendifying esmpriss n@hﬁf}ﬁ@gaugww Clmﬁnca‘Nnﬁ(ﬁémtait véitakes of said
or additionally, identifying conprises assum ng at
configwrgdenssone of the gauges indicate a plurality of

¢ gﬂfa!n%#éﬁlhia%n §mb&h1}n%5{]€€ Y %%nﬁsn tﬁg el (abnc%lnlgﬁlses rec?nstructlng a

ent Fi ses assifty auges

spatlah)nqi béat ddastvpart eR esid chesiivally aeti)ﬂ%‘ a@u,r &bmomsleadt I’twal’bf said assay
enbodi nent of the invention, the metho

xenpl ary
fesulféow@p PyE glclh@é%%tt least fous g’hﬁmcgbblggglg.amasr@ptl@falla{ sapdsgg;qt includes
atleaQtasH }Pe%‘uéﬂ'b%cﬁﬁ‘ Ily active area, fromat |east two

assa es 'ts, said part including at | east

f Qﬁrancéliellﬂiplhﬁ}' ebodiimest 6ff B8 snvetlién, AhehleyhodScdnthrizad feconstructing a
i ncludes at |east six chenical bindi ng areas. In an

spatial geaprizat jeashprstiphasid csmieally active meaofﬁomtaﬁ];éeaﬁ’emo@f configurations,
said mglhgﬁg a ?%gﬁem C aeHlpag gﬁ{dnfg& ntg B&&n&ﬁy,a%tlc} %agg{nc %S at least

six c}@ime;glbinmga&asons 25 said part i ncl udi ng at | east
four chem cal binding points. Optionally, said part

i e an gxemplary emhndiment of Higdnyantipn.geemdisiactmgaamprises:
test-reconstructing a plurality of spatial maps from said configurations;

scoring said maps; and

selected a spatial map based on its score. Alternatively or additionally, reconstructing
comprises:

test-reconstructing a plurality of spatial maps from said configurations;

clustering said maps according to common substructures; and
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In an exenplary enbodi rent of the invention,
reconstructing conprises: test-reconstructing a
wWebwnaldisy of spatial maps from said confi gur ae@DHR2P02/000614
SCOdIEdIat $ §patial'BRS basdl n e iafl ESb %t}aoisaoﬁ 18 it BBBn RS EGptionally,
_onits sc?re. AI%?ernative?y or ag I"t1 ona %y,l é& ép onaty
said redatoieqiropartyi ooEIprisessige ses: test-reconstructing a

Pl 1 2y fokPlacy B heRundiE 6, g eioRo s pAal map. mcludes cnough
bindFighsfirits €5 eHsBfs biadidg b8a WRal AU RIDIIE hRGihE lalHRRE/aP ?Rﬁ%?' matching

selected a spatial "map based on a ré€lative property
the tandihgipoiats. Optibrdllyn gaid spatiabptap omaideg,at lensti & bmeingtpoiets. Optionally,

. property.c rises . size. In.an exenplary enbodi nent of
Sﬂd?ﬂ?@lafmémc? ,Saélﬁ?sﬁbﬁgl"?gd?mﬂt&p i ncl udes enough
bi p] 418 SerhiSb RS oF thi, el f ! i f
drggwhg)\(/% a chlg)rri cal prof Wgﬂgn%rgcsﬁﬁn%g%g gta E%Egc:&ﬁl&%rs]%s aseto
gaugpimthsat 163t 10,000 ggyges OpticapHy,i sald sehpfigacasdempeaited £astof gauges
... 6. bindi points. Optionally, said spatial map
wnhi%@f‘%éigg)%gtga\l%eést 8 binding points. In an exenplary
o . Y ; " a
) S RS RSESK O bR moites g
in spgaal gesfigu@ptionsmal wheresmsaid gatges regelegted te opgm 4 sietalaspaed of spatial

of gauges .with at |east 50,000 gauges. 10 In an
Chen'%‘f(aéﬁﬁ’iﬁgg‘?at@r?ﬁodi ment of the invention, said gauges

. ! e . C o . £ :
oL} S5 LRSS 3016 oy AT LIS i e
that is ppamed by spidtganges i< bonricddly at deaki tHudr giugen Qgtibﬁallw 51|1b|stantially each
. exenpl ary enpbodi nent of the invention, substantially
POm‘e‘g‘m Ff’lﬂce dhat{s spapnad bysadeaugesds coveradbyatdepshiirasgayges.
g ' ; 50f Bk | | : :
STHAEE oy SBGug hEtoi AOUAFS 5 BB i i
said mpgenr@tionyllg at tbagalg efsdid gnpeebind vith &iid taegst Optiur@Ry, at least 3%
auges. In an exenplary enbodi nent of the 1nvention,
of saids gatigeshind watlsaid targety gauges bind with said target.

i I 0 . S A iond.w.th said
OB bt 8L 3t A3 968 D014 it Tyl e ot
by addirigmsigties foar @ebdf felver than ¢8E sqalffalds. ©FhelIFEsledf 50D said gauges
i pvention, at |east 50% of said gauges are defined 20
are dgfineddyiadgmggneietiesdo asetpf desyerdhary Lacatioldan 100
f t I . 50% of '
S Bl gy B8 Bl S38OT U B Mg g rove

than B9 diffeadnft ohelpicall oiatiesas dafhethy cheriosl beRaN 006 safiBzauges.
invention, at |east said set of gauges uses fewer
t Harpnexemplang papedigisahelctie innien.ext depstiesid aet afigsuges uses fewer

j i or. ' N . |
o A AR
gauges ensplaie whibodidfent @Nthd Ontédtba! QMK £RHMiE f'%'d functional assay.

moi eties to define the chem cal behavior of sai
Altexg@ju@bgqr additionally, said assay is a binding assay. Alternatively or additionally, said

assay is a cellular assay. Alternatively or additionally, said assay is a flow-through assay.

In an exemplary embodiment of the invention, said functional assay is performed in the
presence of a natural substrate of said target..

In an exemplary embodiment of the invention, said target comprises a protein including

a biochemically active area adapted to engage a substrate. Optionally, said chemically active

14



10

15

20

25

30

In an exenpl ary enbodi rent of the invention, said
assay is a functional assay. Alternatively or
wa@odauniasal | y, said assay is a binding assay. PCT/IL2002/000614

arcs EomplE o S o Chug B Sl D Tlchcally eflve 838 WtqrBaricly or additonally,
said elssaiyallysactivé hrewcdinpnsegla castselyarea of said prateipl ar y

en‘ﬁgdi ment of the_ inventiaon, said functiagnal assay. is ]

peflt GRnEXFRayh smbadiment ofythe grventiont analyzing neamprises analyzing
ccBb o HPLES! apl ) SRBEARLALN TR ATFIAR, i compriss
analyritg ewwhessfud Hihdingof iav deast 0 gadkgep! Adteinatie¢slgageadditionally, analyzing

substrate. Optiopally, said chemcally active 14 WO
comprt§s ArplYFIRgsSUsesss ful bdmesd obleast 199 gau&enpri ses an area

in [ ' i oghen . jye: . e o

A TR TR SRbORIER G pPGHoKT R efBine spmprise, idpyiine
leastad@a differgti sesigurationtr Alteitivelyl os ahddifomille] Nidehtifyi@ comprises
., exenplary enbodi ment of _the invention, analyzing L
identgiyingy pls ddasta 1) differpgt conBigwations) Adfereativglyopr Additieaally, gigentifying

. ' ktionally, analyzing

coml%gsﬁgfdl%gté@k&g? tge%ﬂ g@:ﬁng@%ﬂé%gggﬁgﬁ 5 ndi ng of at | east

10Ingaugesiplaty ébadinentad fithoinvadidng the médthod confjisgi ng

conpri ses anal yzi ng successful binding of at | east 100

gatRyeparing gaigd mapge ggeaddatabaseindent , of the invention,

2 . Y : kil ¢ ot 4

o Tt b PR bhid B LG QR KrepgiPL 1618 semblance or lack of
sembigibe betoweah kyld ldadend isdifinty. conpri ses identifying at

| east 10 different configurations. Alternatively or

additemetively g addiionelly, phewgethod cempiisasses i denti fyi ng at

l e : i,fferent_configurations. In an exenplary
engogﬁcﬁan%glgtsgigfnatpht aﬂﬁ%ﬁ:ﬁ?%&?’ e method conprises:
co:mﬁn%I 1&di febriRiidldatatbas€ &t fiAhcr Uda s@&poivt &) midlate between

. a lead tromsaid data base for further use responsive
said lead andssadbmance or | ack of senbl ance between said | ead

an aj.d , .Alternatively or .additionally, the
rre&%% ﬁt%a%% aé‘iég?ona@% ea?lfﬁﬁdg%rfl@nﬁﬁp to a |l ead data
bassistnadtidlgl &) 108d 1tBOhavel &agnibloid SR Gaiﬂaﬁ@p.b@ﬁioﬁél_[ya constructing

further use responsive to a senblance between sai
comprsgeicasauemigdismgraid/gangesatstaliolds used saidéfinesaidl gaypgest he

hod conprises:..20 c tructing.a | ead, to have a
e e EP R Efberiien ST lftion e sufRid ol
CO¢tipafifg s4iQRoAMEFARAIG 16181438 daRivdsganges or scaffol ds
used to define said gauges. In an exenplary enbodi nent

of selagting avieas from, saidhdatababeo tbr duriiperi use sesponsivp &y amatching of said
ﬁsai confiﬁﬂr%ti ons to a | ead data base; and sel ecting
contigualions 1S3 €% 0 data base for further use responsive

{ O3an"@leatplaly diboRfthéht o#hé& MVehoH, dhé MhdPcciRbrisel €8fktructing 2

lead based on said configurations.

In an exemplary embodiment of the invention, the method comprises selecting at least
one of said gauges as a lead for drug discovery.

In an exemplary embodiment of the invention, the method comprises comparing the
binding of gauges with similar binding geometries to obtain steric clashing data; and

analyzing said steric clashing data to provide geometrical information about said target.
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In an exenpl ary enbodi mrent of the invention, the
nmet hod conprises constructing a |ead based on said
w@oovitiogus@t i ons. I n an exenpl ary enbodi ment of p¢TE.2002/000614

in j t . 0 i.ses _sel ectin t J east . .
om0 DA R 4 B G0l 5y hmenin,
a mathoésodripémifying ntho diisrnte of atﬂmaji@vméﬂegﬂcaﬂshﬁidrl]%t]ﬁgu:aﬁons in a

conpri ses conparing the binding of gauges Wit
targeh, CRRIISING ndi ng geometries to obtain steric clashing

dat,g...-apd ' ' teric.clashing datg to : :

pr tgsﬁaggggggenng%%%ﬁc g’g thls%{‘ }rlﬁrﬁﬁ{yo Of 2B slgarvénﬁ 39'@3‘{ .Chempical-spatial
confiifr2ad Ol bRes tRETBoT, ke PR RAMN4lity UTRERy rSsufts;S O

provided in accordance with an exenpl ary enbodi nent of

t hdehmoe 0 gray af ¥pacesdonst spagerfor gebngett ofe clsniisalebahaviors of the
vert es@f?icﬂrc & at?cfn-?hem cal -spatial configurations in a

target, co I'sing: assaying the target with a

pl indidatihy saifl rgRltgasoltiing RaldPuees 1 HefidtateTNkdr and

configurations at vertexes thereof, to provide a

pl ifeafifying Be cxistence ofeaseanfiguration ingardjtarget fomasaidélusters. Optionally,

o for. : f.chem cal havi
indi ARG ESmp13s BRAGIR AL nARGor g s 617 SPeiea icgon. Optionaly,
said spredding Suhdtionadig Aepetidest b ah AstinSd Casrgy! St ag&iﬁg ¥ gauge to said

clusters; and identifying the existence of
targ&tonfiguration in said target fromsaid clusters.

(@ o} ¥ 10. i.ndi cating conprises readi ng an , .

napaaR ko probitendf 62 G SEEkn XEoRB Empeineit of the invention,
a mefiidi o Retohtructingdla @pati] SRk B9 2 CHEHRICh NN iR e AEREAE

an esti r‘?at eolc e%ergy pfgl?%i n_diang of lg&rédélﬁ‘ég to Sglﬂ'gl&{htarget from
a set{of pgfeshapes é?f qdf?wwfmd?aﬁ Agerd of satu_abmdu@mﬁtg\rz:nagh%?nmpﬁsing:

ex ary.e inent o e invention, a netho

re%egé%éﬁg%gfferéo%sglaa“{ﬂi"ﬁﬁm%ﬁape of a chenical binding

CogHidcgig at e twh S@C-E%%ﬁavﬁﬂgotﬁé ggozaseﬂ%ﬁ% t}%fy Or?atg% Fagh other at least

sub- shapes, each of which indic part
alongyprasidethersaf angumatch said bessrmporigsinnther sidé thetdofig a base

fromsai d sub-shapes; selegtin t least two
sub~g ‘é%usgﬁadels 'Elfaﬁgs‘tﬁrs@&%"’fi}%f‘&at they match each
Ot fRpéatidf shidaelectifd MDsAd SoctbhfiBrinBmEPhN %@Qaiﬁas'ﬁg-glh%)%'s Ure used or

base al ong anot her side thereof; “accunulating
cannaf hs-usedh plesrehyoprovidingrashepe afaibiading (epnlﬂgtir:m?})rs?ﬂ sdid talrget. Optionally,
sel ecting and said accumul ating until all of sai _ _
the niOd GoiRpis S pasialoBalDifepeaag sl Spectnge accumlftiag,and repeating using
2 diffeFRI bflieR 81 8cl81RAC b AR AV ¢ ' 88 rheating sai
t ar get .e Optionally, 't h% met odﬁgg’n%lrgiqé%fslé’@gor%n&? rgpeatmg said
selecting adiabo aad Is3idrapietionally repsating dores tplurglityasfcdiffteat b selections.

.angd. repeatj ng usin di fferent order of selection o
0Pt’°§’ﬁﬂY’stﬁ§;5’é¢§i?°‘%ﬁ‘?’P%§?ﬁ@{Stfﬂﬁlg IRy obspeh shapes eproadingdo shared
-cof P TeE ' al i atl I
i <BEunk SREL OB AP P60 10 FAEL W componensape o

a resengshiapobased 26 stijtchsteningy, the net hod conpri ses

clustering.a plurality of such shapes according to
St}graé\dexenﬂalarypem o%hmer% of the 1nvent10n,psa1d sub-shapes gcompn'se triangles.

Alternatively or additionally, said sub-shapes define chemical behavior at their vertexes and

wherein two sides are said to match if the chemical behavior at their vertexes match.
In an exemplary embodiment of the invention, two sides are said to match if their

length is similar.

16



10

15

20

25

30

sub- conponent shapes. Optionally, the nmethod conprises
sel ecting a sub-conponent shape as a resulting shape
whased1mse sai d clustering. In an exenplary errbw'r/02/000614
of ThB ib AKEHrévaled BAcorakReShaPrss )&9@ $h
Al ternati ve:i{r/ or additionally, sale %rly Enapes ?nee mvention,
a m@h@dwf(ﬁalem@amaﬁﬁoléfor uhaelnrgenﬁatu@(aepamoﬁh sc&&nmﬂgelrmany, comprising:

two_si.des ar e f.the,. chem ca. avi

at PIH &Pg Vel? %’i’@i‘ ?"éﬂamqq?f’“i‘h 8 Rjur, ’rﬁ(o RS l%@“aChmem
pointd¥r idyReE on, two sides are said to match if their

length is simlar. 16 WO 2004/ 010136 PCT/1L2002/ 000614

Thdﬁ@nnmlltﬂamglmty)vfmemqlwumand dance with an exenpl ary
a, met hod of sel ecting

enmbodi nen

s c Rpesking §ab paéegtlgl scggtﬁyr g}q’lqﬁzglear%a?qsn@f to, aglagk rp@dlty of said
scaffo'l@r@ﬁtYonaHQ nﬁ'id $cRBf n%iaﬁ’y AL fe. pﬂt&ﬁ%ﬁl La@i( d(}f rigidity is

nol ecul e including a prurality of possible %ttac
relatp@ﬂmoﬁlefpotemmlemfﬁﬁds 5 determining arigidity of the

nol ecul g; rejectin otentia scffold )
Tob ] SenBigy PR Ol teygreiiong tas prlend samarises selectng a
scaffof@bdsed Bn a Qb rings aRaddt | ack of rigi d' ty is
absolute. Alternatively, said lack of rigidity is

r elman exenparp tibodipeheof theinventidr, tednethbdcanpiseenpl ary
en‘aodl ment of tp C%{1vent| 0 t he net hod corrprl ses
s efHETHRTE2 Pyl oftgenpgimglesulss et ganbagraeratnd by #ding moieties to
saldf)&%ﬁ%fscaffd]dﬁﬁlééﬁ%np| ary enbodi nent of the invention,
he net hod conprises: determning a plurality of gauge
rmde!emhamgt foatan caxisting lipeagrireh bhaaesktial chemhiesl esfigrations are
nt| al scaffold nolecule; determining for an
addeai%seﬁ@ F?‘B?Sa A portion what spatial cheni cal
co Gy n
seﬂﬂ%@?ﬁ*‘% GRldORTerRia? eI Rl b B S BcanE Spial chemical
conﬁgura%loas g be addi‘d:d by it toadaidc libratyC pdrtiog OObiiGnHIIg tHNSehdd comprises

dde%@y it to said library portion. Optional lo}(};h
Selectﬂﬁg InteHBY Raserhen %éﬁmb§ré?fé@f1ﬁ&‘§a%0f§@dfiﬂbb)ds%é§@f Alternatively -

f AL ai fol d
o ag?litﬁg{r?%l |S\?§fr§ or adé? %}I ona i i% é%\?sd a'gel §Agurgigns not previously
provsipdtorairerlappédgiﬂhatl ons are confi gurati ons not
previ ously 20 provided or overlapped with, There is

al Sberp FWF%B@V} d dr aerodanee Wit easﬁm@ieénpmhes}/lment of the invention,
f | ecti
a meﬁfggg)g's% Ing%l %h? [@é&fégb gg?%deg tgg ser %%m hﬁlieagf %P?ggsmg'
coproviditigngset opetRyiick] Aplecustan@ht lehe mp@ﬁlofa@bﬁemhg SbRg]

at |l east a gart of a screening library;, selecting a
potedssting p pgtentid eapgemolesule fiom spid st o6 chasticad maoteaés;

”D&e‘?&% Flgcﬁ%mq&to%rggfd poPe%tlal gauge moiééuf)ef and Id potential

gauge no
rejecting said potential gauge molecule responsive to a lack of rigidity of said gauge

molecule. Optionally, said lack of rigidity is absolute. Alternatively, said lack of rigidity is
relative to other potential scaffolds.

In an exemplary embodiment of the invention, the method comprises:

determining a spanning, in chemical configuration space, of said part of a screening
library, |

determining at least one spatial chemical configuration of said potential molecule; and
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rejecting said potential gauge nol ecul e responsive to
a lack of rigidity of said gauge nolecule.
wopdoneBs y, said |lack of rigidity is absol ut epCT/1L2002/000614

Al t V=Y i i gi.di. i | ati .t .
A ey St 6 ARSI dah o St s
chemiical benfigavatiohit®said séreening figdryconpri ses: 30 deternini ng

as anniﬁ , in chem cal configuration space, of said
par'YPusnally.qupwding ayset of malesples fomprisesngangrating Iseidsholeodes using a

i ] .cal f ] tjion of i,d t.ential -
singlé 3eafha TBRFR, oS 0Ees Hh AplrBd BieeD b Risfians or aoditionaly,
prowdingatsenef raclech0doriprisad profidaey A8HeaHM] Bbidy.i t adds at

I ea}Et one significant spatial chem cal configuration
t o 183n gxewplaansmbpdimpntefithe @yentionaistif gapgeoisi sdlentgd af Feklds at least

one eI EFUTRL ERRRRI-PET, AELIF-A IR 3008l b bictipbig ¥ provided
confguratidied. Al ternatively or additionally, 5 providing

a ﬁnt of mol ecul es, conprises providing a chem cal
| i dhsreyis alsq prgvidschimpicaprdaraewith aw exemflaryrembadireentiodithe invention,

i [ lected if it adds.at |east..one
4 m%g%‘??%l%hgﬁé%? (e a@@ﬁ??’b?ftaaﬁcfegﬁnﬁgibrw SOTRESIE proovi ded
or sele@irgappaffgldandleqite #6hick Bdidtds taf bofidednere i s
al so provided in accordance with an exenplary
entd8§TREHE Hplurakisy pHipetantiad gauges WhachesnHederedted beatthdhing moieties

portion of a screening library, conprising:
fo Sagtgféggtt%ﬁﬁag% scaffol d nol ecule to which noieties can be

addelectingeh equbbdli 80 s@id Phatizs ithyt @6 Mt ﬁlﬂgﬂaﬁ‘ﬂialgfaug&ﬁag in chemical
whi ch can be created by attaching noieties o sai
confrgugtions.dPptianally.cthe aethagl comsprissetejerting potbntalugges that add over six
t. substantially overlap in chemcal 15
Spat@g% g%ﬁg?%ﬁﬁhi onal | y, twthhte met hod conprises
I eraérelid glsd ddah a8EH@aR e Wi 2rPEQ i i i
chem cal gogfi gur at iaons. Tﬁere 'S a@gﬁgr‘e@\%gﬁd&?tﬁka{e invention,
a mefhodnfgedveinga screcamgdibearp) mprisingodi ment  of t he
in t 1,00 met hod of reducjng a.screening library )
co#%r%fwshl 1}]181@1?18'111 %tgg?ft Ryt Bg%all‘gﬂ?r afletPyamgsibstagifally il fhe spatial
chenitdllcaf figuraledn8 lofh RERgn SRS bRRhHRAL Y | :
chem ca%mconf iogurati ons of a g@?tpé}ﬂag%rpg@?dgyﬁgxﬁgeﬁég, and
pofemoying o¥i phuallly ©he nmi¢oabsl eyhieindadd ersdvhdeht a spatial  chemical

contiutiiBhs, OnsBny o anaerona SRepy Bivst 1y, sard certal n
L e ok, MRk BrBEGRIAED e invention,
ameﬂ@di@(ﬁded@ﬁing@@umiemig_gd:ibsawy,e:enipﬁgingi brary, conprising: 25
];g oK %ﬁm@cg%ﬁ#%&:l%g thixrlb gggglfi ﬁi(%;;;r&? éalc?u?;tglgl ell glrn?i:nyg probability of
said molecules based on energetic considerations; and
removing at least some molecules whose binding probability is below a threshold
value. Optionally, said binding probability is calculated using a formula which is inversely
dependent on a flexibility of the molecule. Alternatively or additionally, said binding
probability is at least estimated based on a solubility of the molecule.
There is also provided in accordance with an exemplary embodiment of the invention,

a method of designing a screening library for a projected target molecule task, comprising:
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sai d nol ecul es based on energetic considerations; and
renovi ng at | east sonme nol ecul es whose bi ndi ng
w@e@babilBéty is below a threshold val ue. OptiPCEIL2992/000614

sai d binding probability is calculated using a formula

wiietaimiining ra; slesiegdy range pafh distancesn betweer xbipding  poinfs tonhde directly
. l.ecul &.,-Alternatively or additionally, said binding
ldem{s%dg’r‘/éﬁgblﬁr?l?/y is at | east estimted based on a

S dletdRinfinihy aQesitdiCoviBhg btween Mtagiged frorded byrugeladidcles of said
_accordance with an exenplary enbodi nent of the
libratyhventi on, a method of designing a screening library

0 B S R 00 4
deghtating 8l ifigBiANCARN BRIMEERNRIORHingG Plafalitol Binding types

be directly identifi ed by said library; determning a
and digsariceebetween tham, buch\thas saidegangas €ovgraipebid ¢hpricghengéiguration space

mo] ecul es of said_ .Jlibrary. 5 d r-q nj. a.set o :
tat RLEE 55, Rireie e Sinfinen8} T, M8 heBufbufflep, Qptionatry,
generd8AE adufity oP miidtidst donfpris& HetReatingaby afl nRakids to scaffolds.
defrning a plurality of binding types and distances
Alterhativelse ar taflditionallye Isaidhgaugesnicovey s geatiat ohemical spefigusation space of

., chemcal confjgyration.space..th I ncl udes, saj d
tiplefy G BiFOIE BOIA=S AEITEY 1 AgseRiy (A R ey motecnte task
compP6d pdRinsPti onal Iy, generating a plurality of
noi eties conprises generating by attaching noieties to

sdaf fnl eempldy Abmbediaenty off yther invgution, osed | gverbpi @ at least two.

auges cover. a.spati chem c onf.L gur ati.on space of
Al TS BYersp it PP C O E s Gurpge t BREER
addi 44 epahpiry SabshiReRy 6€ iRdirvanRl ARl BAIske atd Slbstantially rigid.
conprises proteins. In an exenplary enbodiment of the ~
Alterhatiretyt ioo gddgtmindllyveud apvérsgeatakeedsto ageount an inherent flexibility of
. JAlternatively said overlap is at |east four. ‘
bindipg; er nativel y, said overlap is at least six. 15 In an
EXRTR & 'rﬁﬁ‘ﬂglhnaft 5%hd BYRALLAN gerdifhed RO1EHSseR ti
sijlglst antx?ég'?ﬁ??% grd. Alternati velly orgeaddi tgigona ISy, Benerating
substamti adlycaner apdigtmkienss byntdiffeaant @avgesatherablyerevitling at least part of said

flexipiljty of _binding. In an exenplary. enbodi nent of
overlg ORtippai Ligeﬂ?rafg%w%m%ﬁﬁpre&ﬁiﬁrs %@5&&&%@3@? et least two.
Sufs @fc?’fg\h/a)fy SBOIRARt! SR 1RRiBY, géﬁefr'ﬁfr%nkoﬂ?ﬁ'&ﬁs generating

thereby p 1ding at [east part of said 20 over'ap.
subst@tidllyn diffeyent gemdigatations bynpiffesmts ganges, divingh adifferent configurations
repetition factor of at least two. Ip an exenplary.
overlgp o gf%?fOftﬂ’i’élthZ‘?ﬂf?(%nt?‘e@g}ﬁ em&%aﬁsﬁ,% gtshaid overlap.
SR PAL R g ST e e SR OURLAR0ScRbin o s

of dray deddapfod yaidt rarget degdesn edid fihfexinbiidn. tQptidnelyothe method comprises
t hereby providin | east part_ of said overlap. In an

t
remoging ko ¥nAragisads ?Pcid treet fom $lb#Rt on, the net hod

e R ke
inveritidholkad estprodired by one of the methods described above.

There is also provided in accordance with an exemplary embodiment of the invention,
a drug lead comprising:

a plurality of substantially rigid scaffolds molecule sections;

at least one link interconnecting said scaffold molecule sections; and

a plurality of moieties attached to said scaffolds.
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renmovi ng known drug |leads for said target from said
set. There is also provided for in accordance with an
we zedpl@Esy errbodl ment of the invention, a |ea”PCHFEL2002/000614

f. d d
S8 5 DSBS, G ARG PR e,

ascreabmgihhﬁrgtc@xﬁprtshtg invention, 30 a drug |ead
corrpr|3| a plurality of substantlallyrlgld
sca¥ 1’364‘ 09 welpcules genaraipd by attathing maseties| torekset of fewer than 50

€C cul.e sections;
Scaf%mp ur a yégtg&r?tﬁ)?et Yvéfs:@lg{l %g ﬁgtgolﬁ SPdgqules s fipedh t8§enf@te said at
leastV¥D Méﬁ&ﬂ&ﬁ QA lferativ 13 D A0 HIGORAR, sail QELTI1Ss RbBQe at 1east one of the
pr.ovided in accordance with an exenpl ah% enbodi nent of
£

follopiiag poafteld melecules TuorheneinkHPypples FuronBenzsheigyridine; Pyrimidine;

Pyragf821 K-S0 LB 1o 0 " L DRt B By ROl ©Prtndore

The@tﬁ@ﬁbﬁﬂmdﬁ@%ﬁbh@ﬂr&&r&é‘oﬁ L (SL%B ; €QuRlofné!S §6bquinoline;
generate said at | east 10,0 mol ecll €s.

QHIW%% at i vet- 9ﬂb’ﬂI0abR!1iZt>lieHﬁ ﬂ]qhyzepyaﬁ@ns,c af thd%lhydroMmﬂ-pyrrolo[Z 3-

L AR 90, O3 05l L0 S AL G €' o

pyrrd?@'[BLM]@l m}znazejsmr%mdwe sﬁrthMJmB@{za[b’ﬂr]ﬂﬂnfawélﬁe -6,12-dione;  1,4-
hydr o-pyrrol o[ 2, 3 b%pyrrole ndol e;
Dlhyqlm ]9(}%[124 K- gﬁﬂ@rmzﬁbmo[a cyclopenta[e]cyclooctene-5,11-dione;  4H,10H-1-

Thia& 170 8‘:19&’?&&0%5 &%lﬁlg%gg ciyﬁ@ogt\éne rSnl(ii djoﬁe Qi nol IIﬂpyrrolo[l 2-¢;2°,1°-

' $oquinol'T ne

e]imi@adol B-iedr 0- beazod-ehfrahydiadi a%@teﬁ‘a& an -
3, 8- Di hydr o- 4H pyr rol Oﬁﬂj a fy&: Zerel%‘ae]c}’clooctene -5,10

diong’ 4- Di hy dr 470K whygrg-b-thia-ded, 9{tna1z;a4ﬂ1c>«t10@m1a[al;e]6yclmtene-5 10-dione;

25 A PO e s s, 05

Dihy@ch51lromik0se b, tﬁaéaocylaloﬂeﬁth[H']e{zhﬁ:ﬁﬁr _hgnzol a] cycl o peﬁ‘tlé[rﬁilydro 4H-

cy cl ooct ene- 5 11-di'one;

[1,4] dwmm[i@ ldmdDhSJ@ac,zoPeq EyhyldupéHt 4[43diaxepimofE, 5 li@dsl-I-bne;  7,8-

| dazol - 5-
Diy{logl 181 Bt ep e IndsTGaaonns i cy b b miday-AHed 6.9-riaza-
cycloh@ﬂ;@lgﬂih&é}ﬁi@-oﬂ@ 157 dirfiffdro-1H-1,5,8-tri a-e cl?heBtammFen -9-one;  8,9-

Tri hydro-| -thia-4,6,9-trT aza- a, ejcy’
Dihydtocn6.0dH etzﬁaam-cmloh@,’t [b]r2pUthaledie-il Dyode; o 3 4-D1hydro [1 4]d1azep1no[5 6-

b]qulgﬁpbg . L &8 ﬁlﬁ‘%@gﬂ 8 e et B e P, S b 10,11
t ¢

Dlaz@béﬁig[tﬁgﬁ%hr%e d?g@ﬂ.ﬁ_x%&ds r Qgﬁncszééfdlsho ggg[ ?ﬁ%&b[‘grﬁ %Iogtane 2-

Methylsne-2, 33416y®phc;:apﬁ 4@&lo§(mb 4%, 7ellDﬁ1ydm+—2I®-pB'ﬁlzﬁloD]] 2-afisrarbidine; 9H-

F luorfi’?’ayd_r 1148%1“{?‘?,1%@952@%]22\@%?cl ofieprtabieyaloiderlectanns;  Pyrido[2,3-
d]pyrii’mﬁidéL hycemptenda &-Bnjdrb $5foR-of¥.C | BHEBLASEhIAL] 12 dpyrimidine;
1,4- D‘x’h)glr@bmmb{@S]hhﬁdbzﬁf,l&i]pymamwml 10RPtydfee] A defriaQhenanthren-9-
one; D| hyh? ADIBY‘HOQHH%ZPB&Q@mm@mmpt [ b] h@phiAsirangratomigazo[1,2-
4- Di . |
i & 0 gt SHLOFERITAS By AU o500 s
cyclopenta[blifldotéh-4-bne; Di 5!,6331!3@56[ ihla—S U}Sggal-tﬁﬁaaza-cyclopenta[e]azulen 4-one;
r% a&wgs am noaci ds; cohels; Bicyclo [2.2.
6,10-Biryine PSSy Pisiinca-bavnl lpeniomeroney 1 47 diiofbo-3-thia-4,55,10-
mazafbyzrogéﬁW[Qﬂfﬁo%Hépyr a%wphﬁlazcﬁlo%\éﬁﬁfg]gdgfe’, 9H 5 Thia-4,5a,10-triaza-
cyclopenta[a}fluorine; 6,7,9,1 1-Tetrahydro-10-thia-6,9-diaza-indeno[ 1,2-aJazulene-5,8-dione;

20



10

15

20

25

30

25 Fluorene; 1,4-Diaza-bictclo[2.2.2] octane;
1- Aza- bicycl o[ 2. 2. 2] oct ane; Pyrido[ 2, 3- d] pyri m di ne;
w6 20daiBene- 1, 5- di hydr o- pyrrol - 2- one; PCT/TL2002/000614
2,3,6BE TN Seablt Qb 37 el Rhigis- le-1,4- 5,10-Dihydro-4H-
14~ D ﬁ(yd%’%ﬂ%gﬁéo[[df 5] |’]r6r}ﬁ%]i-lzg%3 %ciop‘;/rl nﬁhorllene bt i
2,3a 40 hﬁhzaclyyldpmtd[a]ﬁthmmﬁe it ﬁHd’z}m}dpMe':hh]mdtrle;n 11H- Imdtéxzino[l,Z-b]quinolin-

vord: SR GLRUoRP d ? Wpoima: 15
Dmym l?eé%@g[g ﬁdﬁ&é}ﬁ%ggﬁEZ a'SQggbﬁy&lorﬂlgérﬁoﬁ) A*€4]diazepin-11-one; 5,11-

Dmydymlbmpe[reﬂg[nki])[a 2+bj[@ 4] dlazzpm-6-one; 4,9-Dihydro-3-thia-4,9-diaza-
. d | -thia-5,7,8,9a-tet t
benzgﬁ,ﬂagu p, [o%e Bén%o[Bg']qumoxa Ine; i E;faazz{fj}lofél g b?c?u%]oxﬂlgé az lf’ynd 2,1-

b]quglggﬁg? lz&gé;,]g IS'Zh'éZJ& . & aé&gygﬂo?ﬁntgfb;\ﬁ%gﬂﬁ%&é%@rle, 2-Methylene-4H-

benzo[li4théazins8ionpent af a] f | uori ne;
H 1- Thi I
8 klralnﬁgr%p@%g opent g{ﬂ;@] Itl?qdlgg?eqtlﬁg, atqeast 4 o? said scaffolds have exactly a

8
Smg‘? e SRR B B a1t o S AR ATIRE  sso R o s

Altexﬁaﬁve@ ar, ddditidriaiy iy teasdy o Bsaidsehffdlds Have exactly three nngs Alternatively
rido[3,4-b]indale- 1,4-dione; 5,610-Di hydro-4
or aédlg a:y[]g tat | lgast. 4yed @ggn{;c&ffg]dm byiei geactly four fings. Alternatlvely or

addltgdﬁaﬁ%réagp 1€’rai?y H-Jchﬂigp af leagt% dd@dt?lhé éleﬁle%t%d %ncﬁlc%‘ésn %lt‘epnanvely or

additlondHyishidditeary iddudes at leh1200 am thua gemeatad hdletulzee;

6H—I30| ndol 0[2 1 a] i ndol e; 1,
unqngpgg@ﬁpyp@mgﬂ@ld scaffolds include at least three of

said %1%)9' ﬁ%@@oﬁbﬁ%@ﬁ E@gr%l%%g]?][o? Qflggﬁeﬁfgl }318 ggaffo%s]ﬂlcl%de at least

tenoﬂszﬁdBlf@%ﬂﬁ@so@fﬁ)mrﬂoﬁcﬁeﬁl aza- benzo[f] azuI en- 10- one;
Benzo[ g] qui noxal i ne; Pyrazi no[ 2, 3-b] qui noxal i ne;

Pyl @B[ gxelnplqu lgmbgélmqnh of then dnvention, sa1d generated molecules are

subst%nﬁ{@tyh ﬁz}@ﬁgfte “Bﬂ Yy :ld‘@ﬂ%%%ﬁ %%lfggrlﬁﬁlte 4a c?orﬁ%guratlon space of

spati SIX@ORletticy] parRad d’fﬂ:ﬁﬁdlﬁé pbIRE tyipBe, Gidlading aﬁIeaéteE% oﬂthéfpatterns that
sald scaffolds have exactly a 10 single rin
eXlSt,Nll PEotaia targess. pmnon@léw iseid grrdéquies span até%t SQ%@tf %rymaﬂerns

ffalds _have ex S. |veI .
ey EnB Ry ot e el slrb G aRts bt sBhoe defining a
1easta>tﬁtﬁﬁ1wb1h&hg?omlt BRksmistty fypedlati vely or additionally,
| east 4 of said scaffolds have exactly four rings.

Al Ineannmembiry embodimgut of tbe iiviegtions spid molpeuwesyspan ¢lspafesdefining at

t 0, 000.thus. geper ated nol ecul es.
le”t%\lqlsé fZ‘PP@ DB POy cheryyy B’Sﬁal ly, said library includes
at Thep@ il alddproPfARd i BscoftRAEY #itE dn RREMPMHEEMbIdimERt GMthe invention,

exenpl ary enbodi nent of the invention, said scaffolds
a scr¢endnig ltheary; cdnepatsing: hree of said following scaffold

scairiees 400, dgupd anbechles huftore dy ita2e pipisheR,fh pigeast one of the

followsaf dctrSiasoTaspHeRs; 1H.P tyﬁmeem'ml Béﬂ@eﬁmdiw&)yﬁfmdlﬁ@ Pyrazine;
i nvention, said enera ol ecul es are” substanti al

6H-Tihi egiofP.,3- -Blryewoteat | \leﬂ @ﬂwdrcamqlm[drﬁab]lpyrrobal dlﬁdhé«ziai esThieno[2,3-

o A S RPESR 2D, GREH SRR Bt

3,4- Da%(&r@-fbeﬁib?e]l[’ﬁhfdﬁzeﬁmtﬁ@ﬁe BTt hydroL 4P SR 2t ]?Fﬁﬁhazepmd one;

Iy, said nol ecul es span at |east 50%
3,4-Djhydreqtiisno[ 2 3-eJ il , 4idiappiniSyonenidei Dibyidro-4H-nymold[B)2eqif i 4)djazepin-5-
sai d nol ecul es span a space defining at |east 4
di stinct binding point chem2dtry types.
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In an exenpl ary enbodi rent of the invention, said
nol ecul es span a space defining at 25 least 5
walaktionne bi ndi ng point chemistry types. Ther ePCHI206000614
one; POV 1EEBib Rz %@%cﬂetéql%a&gﬁée 4B d%ﬁfgﬁ' 1E 'P? 1%,10-triaza-
t he i nventi on, creeni ng rary, co rising
benzlo%s}tclor@ﬁ)ta[;ﬁngomﬂnedwlahomner ated by at t@IeIJIOHgl Th1a-4 10-diaza-
| east e,.of the follow ng scaff

bendg ISR el RicIaAF B &  FiPth:  BendBRERORY P di:-Slimadazol-5-one;
14%9“!1%9&1%&&1 4RYg. ?eﬁlaﬁfaudl%&@ pyri@ ]@%‘?&ﬁt giéfb’e{ﬂoﬁle,e 4,7,9-Trihydro-

Di hydr o- pyrrol of 2,
-thl'ﬂﬂﬁ @M&aﬁhcﬂcmnm{wb]miooctene 5,10-dione; 2,49,T nhydro-llambda*4* 6-

: oI 5-a r di ne; no
d1th1p. M&ICM fggﬁ:lpﬁcéer]lepg/ l(l) r(}}one 6,9- 1}|1ydro SH- f-thJa-S 8,9,triaza-

o Eaélzy&?arﬁy@%?ﬁzﬁhﬁz% Bl e 36D

4H-[1 aﬂdaazepihoﬂé Elbﬁnyldoles-bga,gljﬁﬂl;ﬂ@gﬁ) -18}1,7,10- mallza-cyclé)hepta[e]mdenﬁ one;
w4 one Di ro-4Hpyrrol o e

8.9 gy S 5 S RSSO0 3By | L Z0B3 b Ei-LS,8-tisza-

cycl&ﬁgtagﬂﬁheéil % QL%BJE[@ ﬂ) s acgﬁ?oh@p&g]'n%lﬁﬂﬁene-lo -one; 3,4-

Dlhyklankloﬁ[ Ffi{iz?_pﬁhmiﬁﬂg[l?bmél-mpt ene- 5, 11- di one,9-Dihydro-4,8,11-triaza-
i a- i a
cyel H‘z" nAphthalesgnenss o] d ¥l G bl-Diaza-bsnzolblflugrime; o-hydroxyacids; a-

sminh e G By doB 2 o B "y AR B3 ydighenpaly dgpgines 67
Dlhyylfd EHqiyﬁnﬁm@ 2 siranfined IH-Phudieh&y IlBDidza-bictclo[2.2.2]octane; 1-Aza-

6,9-triaza-di cycl opent a[ a, e] cycl ooct ene-5, 10-
blcy‘a?Br?ez]OQtaﬂe 9, TPyAJRIR3-dInwimuines« | 65-Methylene-1,5-dihydro-pyrrol-2-one;

Bezn%LAI ﬂgﬂgﬁﬁ@ﬁ%% dz?]é?rérgéc@( hlloég %ﬁ@i@b? géf: %]?xm(fazﬁ 25 a]%gmgﬁd)me 4,10-

Dlhydml oaemlﬁza]paemmeﬂ@m, 3, 1, 5mm§hﬁbd1&1ﬁd£z!d{1 b-a]pyrimidin-2-one;
4] di azepi no [ 5, 6-Db]i ndol - 5- one; hyd
1,2 34ﬁ=|T ahyah@r oﬁb@-@ mdm@m Tgnagqqg)[3 2-a]thieno[2,3-d]pyrimidin-5-one;

o B S dnd B | O S BSRIS P

cycloﬁeﬁta[@]aﬁyxwh% biit; 16, £0-BiliydrABH- 11fkia-5,7,1 0a-triaza-benzo[e]azulen-4-one; 4,5-
cyclohepta[f]lnden 9- one;

Dihygrog3 Ehlﬁﬁéﬂdﬂﬂnez@cyplop@@ﬂaiaéﬂmy S hdiid-pyohenshtafadindare; 3-Thia-
4,5a él& lﬁ)%g cyf?lipeéﬂtfgaglugnp o[ 5, 6 ﬁbi LIJ JSF‘FW‘%O AR éhla-6 9-diaza-indeno[1,2-

a)aziferi2= gﬁhﬂéo 2438 '/lﬂQatHd:)@.h?dIopyrazmo[l ,2°:1,6]pyrido[3,4-b]indole-1,4-dione;
acl ohe ta%ﬂ£na pht hal ene- 7- one;
5,10-Dikydrey4 112, By, 0-fridzareyelppgrtta[alfhuoring; a- r@wﬁ’wge{é;m];n@le 11H-

T B OB 1 B g 0
IsoinBbIBYXT-lirdd1pyr azi NGk lilh%dl%]-lféﬁké{ﬂl [d Wl&ﬁgze%ksi'i Bloder ene; 5 10. Dlhydro-

1, 4-Di aza- blct0022 oct ane;

dlbe@pﬂyd[loﬂﬁlazempddtme P}ld@ihy@pa)ew}qdy]pynd@[Bﬂeb][l 4]diazepin-6-one;

4.9- I%&%%-F%L%?Lf %]%E?&Q %ﬁ&%@hgﬁt@%} e negenzo[g]qumoxahne Pyrazino[2,3-
b]quﬂm)@a}}ﬁbh i8o[2a0BRLthazd1in?] HagL[ IJ-TglanaOQ/ Hiaﬂ-@&ﬁ@penﬁr[l}]gaphthalene-

4a, 10-tri aza- phenant hr en-
4- one], ZSTS’IEIhML%m-éHrbnnda[zlo‘[]ﬂumra]iwm m di n- 2 one
3, 5- Tetrah I m dazo

[ Iitloél]all}/ (Said lf:gﬁgs Gl §m4{g%yq:p%§%%4§g]ogé of the }—q owmg scaffolds
Thio eae D‘lHtP Furan; C N u -

];h Jﬁro‘i@ ﬂftaﬁl ?e@i&?ﬁeg a@l{ﬁgt r‘Pg{'laﬁwllZ dlfl%, BUa%ind: $B€Thieno[2,3
b]pyrgglg; obé-rﬂlby@})@zmbmm B,-b(}pmole 1H-Indole; Thieno[2,3-d]pyrimidine; 6,7-

6, 10- D hydro-5H 1-thin-5, 7, 10a-tri aza- benzo[ e] azul en- 4

-one; 4,5- Dihydro-3-thia-42%a, 1

O-triaza-cycl openta[a] fluorine;

8H 1-Thi a- cycl openta[ a] i ndene; 3-Thia- 4,5 a,

10-triaza-cycl openta[a]fluorine;

6,7,9, 11- Tetrahydro- 10-t hi a- 6, 9-di aza-i ndeno[ 1, 2-
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a] azul ene-5, 8- di one;
2,3,6,7,12a- Hexahydr opyrazino[1',2':1, 6] pyrido[ 3, 4-Db]i

wodaldmidi3él- di one; PCT/IL2002/000614
r 1 a- a n Di -
Dmﬁ:&.&}%‘g% 49?%% eQZlIlﬁ(%Llﬁléz fBGhiROERY alglidd48hé; NS 4-Dihydro

benzp[edldl,4]diamepini-5 nb] 3;8+D1h}fdm—49i-pymolo[2 3-¢][1,4]diazepin-5-one; 3,4-Dihydro-

thieq%é%? l%ﬁg?ﬁi%lgze%ng -oHa,o’:i éb%?drg q Ig}%'?o cﬂg 2-e]i’1 4]%|1aoztc]§1n-5 -one; SH,11H-
leeﬁzg{blﬂ[m%sgdl&ogﬁﬁz@{?h{oﬁe 4] di azepl N- 3;RB%hydro- 16113 Y6l &, 10-triaza-

benzo I'di azepi n- 11-
benzs[azldyc[aphlytdiednygbnztehe]s,dyrdmi@ 3 2 b] [1,4]di aﬁé,pOH—lGThmet} 10-diaza-
ia-4 aza- benz éﬁ% Ien 10-.0n

h dj
benze@i%yaogf%ﬁm%rwge i iotn BT nbs&liidazol-5-one.
Pyt g0dxempidty ng'bB&Hﬁ%hr Bt tht ifN¥tion, said at least 100 molecglne(sé comprise at

1-Thi a- 4a, 9-di aza- cyc openta[ napht alene
leastBOVBhbﬂyblde‘se Atdrintingly c{r atiddionally, azidret 3eash £00 Molécatealdf\said library
sai d nol ecul es are r at using at | east one of the

are gF’é?rFtGQ\Pﬂﬁg agingleqng o s e e; 1HPyrrole; Furan;
6H’?El'ﬁg %ﬁ%ﬁﬂg@%? 6131’ ?ér/% deg;ngé Rith aﬁyerx%bﬁfy embodiment of the invention,

a scr&erﬁa@ﬁrm@roonmymmglacs[:ﬁqﬁt hﬂaptyergOﬂOesubs‘tkhtiaﬂgioigal molecules. Optionally,
Thleno[2 3- 8 rim di 22, WO 2004/ 010136
said pREEOMPHSEsY i%oo%ﬁwrlhf&ﬂnaaw Agdonelequles. A} lfsmatively; greadditionally,

said pet ¢ ZOFhfb@ ft f]e_:ﬁéjtng 2?2 gl:ﬁ%tqg%wgé@dl&gculé 4- Di hydr o-

3, Brdoi dxyﬁhphrﬂémmdlmeht(l[ﬁhémeént[onlsﬂd sell i agedqetdd-to haﬁeﬂ@ an expected
dro- thieno 4] . di azepin-5 -one

. .3,4-Di
bindimggaty %ﬁjeﬁr lﬁaszmb@wfo [@f?i}’e&‘)[ pretflau taseefsi . gensgal; Optionally, said

: 1, 5] di 6, 12-di
e"pegﬁﬂi’éﬁ]#@qgﬁ% Q]Sf{) 1 4] 1001 ?Fiag a5 one
behz ah adxeypl@p esnttalddhentCoO et em@nblor, daid Hepri§; designed to provide
4H, 10H- 1- Thi a- 4, 10- di aza-
molegulgs wthw@pgw@hqu@?r@p@blbwcfp% gersralizeditagges of within a ratio of 1:100
for ofg QAT 1 Obuchafs ZaalraSld Phflgcfg S one- 1 an

exenp I'nvention, said at |east
10@ HiD|eQ6mblaﬁy embpdintnt &f the Qﬁﬁéntlaﬁosaﬁ@'@ﬁtsbﬁ’is a space of spatial
Al'ternatively or additiognally, said at |east 100
chenpjeql @@@ﬁ@gat@ms,swla suqhpgoafiguratipr defenies a cextpin piusglity of binding points
id.scaffol ds, OThe saL
havifl §afeelBEnon BER ARCRH KR\ SPa st BiiiE S BofiiGemmtiguragions in e
spacé 1h€a giMMERhEOSE distances.r eening |ibrary conprising a set
of at least 10,000 substantially rigid nolecules.
Opthasn #lso proslaipél i aecordsngn With an gxemplast ergbodiment of the invention,
nti al | d nol ecul es. Alternatively or
a scrg'eélgn l?bgz%rg' zfon){ nsg

‘d set conprises at |east 100, 000
s ubplugdlity af ﬁtyleislt 81080 'Eﬂh%&hh'oﬁ:@uleé RadsiRKkSAREAlY deﬁmng at least one
enbodi ment of the inven said set is selected t
spatlﬂw@eﬁauanoreoip}endxe@ltypwomtmd| ng rate of at |east O. 1%

v heR sy Seisiiih shitect sttt BB Ees fsagugred by atleas

two @ffefént bahge ¥R @‘bﬁoﬁﬂ@'ogd ﬂ‘jﬂ)‘int% c&h:?ed Wﬁtr‘l"ehé? fwo substantially

said set 1s designed to provi nol ecules with a
identigal $patiafi copfighratipns. @d@natbwelytoy aﬂdltloualkg'ec@haioumtesi cowregbby at least

two %%f%t}@pﬁ cg}ﬁ'erglgtl s&ap%{ocﬁﬁ%@rgv\?r{sg]kﬁte%gaﬁ Y 9% aﬁ?cﬁ igpally, said space is a
spacE%eNBhRglYs s B’?mlndlﬁgtt%‘e B URREX@Nand AithrR 8! bERARA vertexes.
a space of spatia chem cal configurations, each such

Optidially, gid phtoincliaés distagees of OEtvabh 4P bii@S iAl gangdtrdph ndi 0d 0 meters).
poi nts
23
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havi ng di stances between them the set covering
substantially all possible configurations in the
waep@am10186 a gi ven range of di stances. There i spal/sic2002/000614

Alteiafivdlgest addiRmany,dsag Spibd ndiics XGRS Yot BRRLERENIR Ofhd 10 A.
the invention, 25 a sCreening library, conprising: a

Altegpatively ot gdditionally, seixkspass D0dgnatgeastrs| differemtshinding types.cBptionally,
..ol ecu definipg.at |l east one spatial configuration
said bt L‘ﬁﬁ&%ﬁfﬁg&?ﬂ?’ﬁ’%&??ﬁsubst antially each
POINn leRerfplaR2&RbSAMEMCEY heNhiGMbAL §ADIpdce iﬁ@lYlﬁéslelgmBY-directional

. at least two different gauge nol ecules. Optionally,
bindingdypep.oh iemativetyomrenddifiobglly said spae includes dirs¢taomial binding types.

30,identical spatial confjgurati.ons. .Alternatjvely or. . .
S 1 Shesmiory Giadimericgt e TP Rosid S aRLY el Point in seid
spaci%étb‘ékf&@a b?lail Déas‘f”tlfré@%eﬁl? s.spatial configurations.
|

ternatively or ad ionally, said space is a space
of Int a1 exephmdary chmftiodiguierth yoflsher dhiviegtiony ebsiantiably tadixthe ganges include a
i st ances between vertexes. Optionally, said space
plurq?‘%?%d’élggﬁriag?%r??égldépacﬁetvveen 4 A and 8 A (angstrom =
10TAQe TEAIES Hrovided 3 YRoRAAM PR 236 BEHaH-2A05di invent
Alternatively or additionally, salxd&gé’;\}te B6difid0drihe invention,
a methodtod nbming infermatematbuda dodidgbehaviordf target modcplepcomprising:
additional ly, said s e .includes at |east .5 different )
b PAVPE 9 58k0f ShstaBaly pizid chemtcal Baeess; AcygRificans mumber of said
LEBShe dxfll A& whinndi pes. In an exenplary
gaugenboogl n)iéP(réinﬁg?{ltgihev‘fﬂrlll\r}girldtqtlglr n?f sai d space includes
onmeactoiigrsett tagatawith 5 phirality ofj gdugpest safd dee vhgduiges layjd or
addi tj opal |y, .said space i ncl udes directional binding .
t ypasicaliy, rEfruatyre ok seditargritbognd itha spvgre Mptignally; physically
! . y : C . ) .
S BRRL RN ekt B0 o BORRY Byt g
compmisbo dnalgrihg afsinghX-fap vepdtalingraphyb 2l eriatiadlly yorahdditibwally, physically
gauges include a plurality_of configurations of said
analyzige gompyses, @palyzing ysing Jreding ewith na asst opld Zavgeswi Alerastively or

_ | L= ) . _
addiGRIP, B fncBEAASEFRLS AtorbthfsdgRf 0k o pRullty 87 Sriures obtained
by saidplgsicaltpetyrtirgs. conprising: providing a set of
substantially rigid chem cal A gauges, a significant ) )
nublEs 1spAlsesproyide au%rcl@@%yltgﬁa@és@al%er@bmmm ¢f the invention,
' ; [ id. target with a plurality of
ameg’gﬂg’égg‘%‘?‘ﬁé%’}gr&e‘gg‘i’ °§?’p§§bg'es; and 15 physically
anmbyidings set 6f substhntiatlyaigid ehethitdrggegesbound to a gauge.
Optional ly, physically analyzing conprises analyzing

usticagiingvmd tagelavidne PEality of sanges of ssirhset 9f gawsessi cal | y
B oo 3R P RS Ko gty of sy st

and physically analyzing conprises anal yzi ng usi ng
binding with a set of gauges. Alternatively or

acRIDSTNAR| § leach based: pio e psal stesults. r@ptignilly, constructing a lead
comp%%gsg g@gﬁ%ﬁ) é@graﬁlgiaglhﬁ%al}ﬂﬁ%ffoﬁﬁ({ Pocbtnlfc[ fsal a{sgellyrilr?g(:! Alge?natively or

additionally, constructing a lead comprises modifying an existing molecule to have moieties

that correspond to binding locations found by said assaying.
BRIEF DESCRIPTION OF THE DRAWINGS
Non-limiting embodiments of the invention will be described with reference to the

following description of exemplary embodiments, in conjunction with the figures. The figures
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There is also provided in accordance with an exenpl ary
enbodi nent of the invention, a nethod of constructing
wa2bmead3eonpri sing: providing a set of substapCT/al20§2/000614

are deh@rally BBESHORA to0RME4Rd ahP HdabiEmERts Grd 8A19Gheatit 1 1b& exemplary and
plurality of gauges of said set of gaugeS; 25 assaying

not ngcgssardlly dgnighg.dlaithe ggtugesdwtnchl guicthresa elpptentsr giattaiwhich appear in

urali of ass and constr ing a. Ie
mord 8% vt it g eGP Bl it oh s i 6 B igures i
which th&appeORihisies | i nking together a plurality of

gauges found to bind in said assaying. Alternatively
or Flga&! di 3 $chpmptiodiagramsaf ralI@I[gﬁTIg'OEm malidingAplimbty of binding points;

T hEle' 2of' P ceRisfit B2 Dbl & 4t ot So o yce af i an exemplary

emb&ﬁﬁ@ﬂﬂ d’fghe ﬁl{;&ﬁ{%nDESCRI PTI ON OF THE DRAW NGS
Non-limiting enbodi nents of the invention will be
deRBigr i3bisda vlavrchar f aft & meathad of Hergef olehomementd as acéqpdaron with an

of1 exe Iar tef%odl rrents in conjunction with the
CXCIRYY £ 11“}%‘ P Y6 MYENSYE Wy 2004/ 010136

PG| L3024 QORG4 caﬂﬁstgeﬁﬂﬁr@f‘ by eﬁ&‘h e A r%o ﬁ%@é&dﬁ{ég with an

any Sreasur ement s are oni y meant to [ary and
exempdary embediszmt ofthe invietiorg. In the figures, identical

structures Iement arts whi ch, appear | nor e .
h%.s PG Gt B AR, Mo ERID e est BIot kRS Big. 1
| Qg J‘HQ@ acx:'ﬂ df aa}{léth&i‘ 8f ﬁét%ﬁﬁﬁlg'ﬁncﬂ‘ﬁiaﬁ et Bfdbind d fo a target, in

ap ar, in Fig. 1 1s a sChematl I agram
accotdan@esmﬂpammeamplanycembddm@naobﬂm imstentign;of bi ndi ng

po nt is.a flo f} tofarrethod of drug
3%@ Bivchart oF tieie | %ﬁtegﬁmé%’e%rﬁﬂ’ _l/%%wéam%m locations
ﬁomqﬁe FdGitd Y GBI cﬁ‘}ﬂ% ih 3cArddriBUGHR dn Ylonfd %ﬁﬁgdﬂeﬂt of the
ar get neasur enent dccor dance VVI
mverﬁrdnoahdrent of the |nventi on; 10 Fig. 4A |s a schematic

il]Justration of_ an xe au in. accordance
wi ¥ig- §R 153 dapehary o m@ﬁtfg anethos of sermining aFﬁpgtlal layout of

. f r
bmd]?lg lé&‘ﬁ\ﬁﬁsr %{321' %@ggﬁgg of ’E_}aegm'e_ﬁﬁd o'g 'ﬁg Sa‘ﬁ;l la@&)rﬁ\ﬂn}é? V%Pl an exemplary
embommmcbfolﬁeldeémrom ni ng which triangles did bind to a

target, in _accordance wth an exenpl ar)iE enbodi nent of

the iNGEALLER. DE§CB;I§TIQN GE EXEVIRLARY (EMBODIMENI S
1. O9ERIBESy M ning a spatial I|ayout of binding |ocations

2.E EWLA[F?Y'V% %sﬁbﬁ@ﬁg??bi?gggj&fﬂg 5, in

3. DE ; %I’i’ga exe ment of the
Bis a flowhart of an
3. ‘Eg Wn EN? determining a spatial |ayout of
4.E ﬁﬁﬁsfromtheresults of the nmethod of
4-1:FQNGS QNf\la6§t§7°dénce with an exenpl ary

4.2 BINDING ASSAY

5. GAUGES, GENERAL
5.1 EXEMPLARY GAUGE
5.2 NUMBER OF MOIETIES IN A MEASURE
5.3 NUMBER OF MOIETIES IN A GAUGE
5.4 MOIETY TYPES
5.5 OVERLAP OF MEASURES IN A SET
6. RECONSTRUCTION
6.1 TRIANGLE EXTRACTION
6.2 LAYOUT CONFIGURATION RECONSTRUCTION
6.3 RECONSTRUCTION VARIATIONS
6.4 ALTERNATIVE RECONSTRUCTION METHOD

25



10

15

20

25

30

35

40

45

50

20 enbodi nent of the invention. DETAI LED DESCRI PTI ON
OF EXEMPLARY EMBODI MENTS 1. OVERVI EW 2. EXEMPLARY
wEROTEBE3OF DRUG DI SCOVERY 3. DETAILS OF PROCESBII2802/000614
7. ARALYBABGET MEASUREMENT 4. EXEMPLARY ASSAYS 4.1
7. FWRWAN ASSAY 4.2 BINDING ASSAY 5. GAUGES, GENERAL

73 ,%;ft MBER OF MO ETIES IN A
71 'ES IN A GAUGE 5.4 MO ETY
7 SURES IN A SET 35 6.

: N B~/ E EXTRACTI ON 6. 2 LAYOUT

7.3 ANRECOBTRUCTI ON 6. 3 RECONSTRUCTI ON

7.§ M\\NAE'N O SRERICELASHESSTRUCTI ON METHOD 25

Ay TR
7. INPBRNTIFICAHON PETCONIROL ARIBAS 7. ANALYSIS 7.1
7. OOTRNERMAPARSCHRETRUCTI ON VERI FI CATION 7.3 BI NDI NG
8. USEREN\DRUYG DISCOVHRR-ARDOBESSERACTI ONS 7.5 GEOVETRI C
8. ARAIBSVEW. 6 DETERM NATI ON OF STERI C CLASHES 7.7
8.2 DENJGREENERANION CONTROL AREAS 7.8 OTHER MAP
8. ANAWPEENERATIGNE | N DRUG DI SCOVERY PROCESSES 8.1
8.4VERY BYSERIPITON CENERATI ON
8.5 LEAD SEARCH
8.6 LEAD REJECTION
8.7 TARGETED MAPPING
8.8 TARGET SUITABILITY TESTING
8.9 TARGET PARTITIONING
8.10 DRUG AND LEAD ANALYSIS AND ENHANCEMENT
8.11 DRUG SELECTION
8.12 DRUG ENHANCEMENT
8.13 DRUG FAILURE ANALYSIS AND REENGINEERING
8.14 ADDITIONAL DRUG DISCOVERY RELATED ANALYSIS
8.15 STREAMLINE DISCOVERY PROCESS
8.16 UTILITY GENERATION »
9. EXEMPLARY DISCOVERY APPLICATIONS
9.1 OVERVIEW
9.2 SCREENING BASED DRUG DESIGN
9.3 ALTERNATIVE SCREENING BASED DRUG DESIGN
9.4 STRUCTURE-BASED DRUG DESIGN
9.5 MODULAR ASSEMBLY OF LIGANDS
10. EXEMPLARY NON-DISCOVERY USES
11. USING PRIOR INFORMATION
12. ITERATIVE MEASUREMENT
13. GAUGES, PHYSICAL PROPERTIES
13.1 OVERVIEW
13.2 SCAFFOLD
13.3 VOLUMETRIC GEOMETRY OF GAUGES
13.4 FLEXIBILITY
13.5 GAUGE LENGTHS
13.6 ENVIRONMENTAL STABILITY
13.7 UNIQUENESS OF GAUGES AND OVERLAP OF SIDES AND TRIANGLES
13.8 GAUGE MASS AND SIZE
14. PARTICULAR AND GENERAL GAUGE SET DESIGN
14.1 EXAMPLE SPANNING LIBRARY SIZE
14.2 GAUGE SUBSET SELECTION
14.3 GAUGE LIBRARY DESIGN
14.4 LIBRARY BUILDING METHOD
14.5 SCAFFOLD SELECTION METHOD
14.6 GAUGE SELECTION METHOD
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8.3 LEAD GENERATION 8.4 LEAD DESCRI PTION 15 8.5 LEAD
SEARCH 8.6 LEAD REJECTI ON 8.7 TARGETED MAPPI NG 8. 8
WO ARGETO1SUI TABI LI TY TESTING 8.9 TARGET PARTI TPONIMNG2®0614
187 ADBEESPNPHESB ANALYSI S AND ENHANCEMENT 8. 11 DRUG

HANCEMENT 8. 13 DRUG FAI LURE
fms@mmm%@cﬁw | 4 ADDI DRUG FAI LLR

by | NE
. EXEMPLARY
15. 1 O\/ERVI EW9 2 SCREENI NG
1 GN 30 9.3 ALTERNATI VE SCREENI NG BASED
1 | & 4 STRUCTURE- BASED DRUG DESI GN 9. 5

16. ﬁtﬁbﬁﬂﬁlﬁs@,@@ﬁv OF LI GANDS 10. EXEMPLARY
16\bRepremes/fRyvinigines Gtmenusensd ringl soRffiold-ORMATI ON 35 12.
16.2 RO [253-bEASUiseEB\B, 516 cy dial4@aSoldPHYS| CAL PROPERTI ES

1613 isbirAdERIMHEMS LhRisGIBABIOMADIA e 536,93, IVETFRICCRSAUHORIS
5. 3AIdeindlolsiRddidnés FLEXI Bl LI TY 13.5 GAUGE LENGTHS 13. 6
SEABbLId TY 13. 7 UNI QUENESS OF GAUGES AND

R 13. 8 GAUGE MASS AND
@Jﬁg'%% %@E&%U@E SET DESI GN
a

16.8 Thiophenes and related scaffolds
16.8.1 5, 5 bicyclic scaffolds
16.8.2 5,6-bicyclic scaffolds
16.8.35,8,5 5,8,6 tricyclic and 5,5,8,6 5,5,8,5 tetracyclic scaffolds
16.8.4 5,7 bicyclic scaffold
16.8.5 5,6,5,6 Tetracyclic and 5,6,5 tricyclic scaffolds
16.8.6 5-6-5-6 tetracyclic scaffold
16.8.7 5-6-5 tricyclic scaffold

- 1. OVERVIEW

The high specificity of many biological molecules, such as enzymes, is created by the
existence, in such a molecule, of a particular spatial arrangement of binding locations. It is
believed that for a substrate molecule to succeed in usefully interacting with the enzyme, it
must match (at least part of) the particular spatial arrangement. In the pharmaceutical industry,
this specificity can be utilized by finding small molecules that mimic the shape and chemical
affinities of the substrate molecule. In a typical drug discovery method, such a small molecule
is found by trying out millions of small molecules and, once finding a molecule which appears
to have some affinity, chemically fine tuning that “lead” until a better binding is found. In an
exemplary embodiment of the invention, the particular spatial arrangement is mapped and this
map is used to assist in the drug discovery process and, ultimately, in finding new and useful
small molecule drugs. It should be noted that, in general, the spatial geometry of the binding
locations is three dimensional.

In the following description, the molecule is called a target and the spatial arrangement
is called a target area or a pharmacobhore. However, as will be clear, a mapping method in
accordance with an exemplary embodiment of the invention and/or its derivatives have uses

beyond drug discovery, for example, developing herbicides and targeted anti-bodies. Thus, the
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14. 2 GAUGE SUBSET SELECTION 14.3 GAUGE LI BRARY DESI GN
14. 4 LI BRARY BU LDI NG METHOD 50 14.5 SCAFFOLD
WORECTIIGN METHOD 14. 6 GAUGE SELECTI ON METHODPCHTINA2/000614

ternB034d @0ds36 fOXddnvieRiGR £ for UritihgBAIFEsiRINDVERLS except where
4.8 M XED LI BRARY DESI GN 14. 9 ENSURI NG LI BRARY
notedthessISE] TY 14. 10 HUMAN | NTERACTI ON DURI NG LI BRARY

S TP A AL 53, b AR o

locaBenw E0% Gand RYIS). Al slivedn, bintii Ricgttbnsi 100 56 afrh@ded inMtarget area 104,
.16, 2 I ndol of 2, 3-b] qui noline 6,6,5,6 cyclic scaffold
whiqhs isxdesigmed o [a6¢4p dhc subsinateiof she aoiteinn loFeme Praeis,5a Garget area of

. : ' 3.4 soindol gi nd nes. 16. 4
imelgfl i3 RHFD! ST b0 Yot Vi RGBS e it flen boung,
chartges yhelbehaviondff tak grotéin 16 S clnpingi tHO Bt PAEA onTMRe stbsRatb receiving
tricyclic scaffold 16,7 rrole -5 menbered ring
areayf e pyptein)ePessily, farunslity efmenrfunctional binding doaions) bl (Bare found on
: ' Lc scaffolds 16.8.2 5,6-bicyclic scaffolds
the%“‘i%&s@é%{tﬁ?‘s 586 tricyclic and 5,5,8,6 5,5, 8, 5

t etAloyg e foliakvin @@cﬁﬁitﬁ)nSfoéu&s bnbfisdifg ismal GROIEQIISS for affecting
16.8.5 5,6,5,6 Tetracyclic and 5,6,5 tricyclic .
ENZ)ERARC REPIgHS, e 1909ngy be gny bio-melechle cwhasaftielogicalobehavior may be

. -hetricychic.scaffpld .25 1. .OMERVI EW The hi
desiEfy sl e RATE s oy o o ok Feat ldo may be one or
mor€REYDRS, RISACIsBRaREE DYottiRE sublias!iRBned, trdbafal @hormones, growth
mol ecul e, of a particular spatial arrangenment of
factqyp,n gthﬁg prefeHsi gm-bodiesj sell receptors, ion channels, cytokines, complexes,
membranes, toxins (biological and synthetic), small and large molecule drugs and
carbohydrates. Non-biological application are also envisioned, for example for assessing
enzymes used for washing and industrial uses. In addition, the searched-for molecule need not
be a small molecule, for some applications, for example, it may be a peptide, protein, antibody

or metal complex.

In accordance with some exemplary embodiments of the invention, the mapping of

 target area 104 (or 106) is provided by making multiple geometrical and/or chemical affinity

measurements of the target area and then correlating the measurements to provide a three
dimensional model of target area 104. In an exemplary embodiment of the invention, the
measurements are made using a set of selective gauge molecules. In an exemplary embodiment
of the invention, the gauges are selective to certain bond geometries and/or certain chemical
affinities, with an optional small range of flexibility. In a set of gauges a large range of
geometries, sizes and/or affinities is optionally provided using a larger number of specific
gauges.

- In an exemplary embodiment of the invention, each gauge molecule makes multiple
measurements simultaneously and there is an overlap between the measurements made by
different gauge molecules. A processing step is optionally provided in which the composite
measurement from gauges are inter-related to yield an indication of individual measurements

which are then used for reconstructing a three-dimensional map. Additional side information is
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believed that for a substrate nolecule to succeed in
usefully interacting with the enzyne, it nust match
W@ ato4loemsé part of ) the particular spatial arrpODEEOR000614
optionBlly u€edd Fii' the GRoUesSiAd ahd/dt ok iy amdlydifd an&/BE GbinigChk Vresults of the
can be utilized by finding smal|l nolecules that mmc
procesgi@gs Yianaus gxegmplaeed sugh sidgfinformatioaqredesenkedshelow r at e

2. S P RACEYS ORISR, o 1 2 °

ShBigl 23| £ QleweRare v, a aegierd’ b dhipd dRcdRhEQOb cinMatddidance with an
appears to have sone affinity, chemcally Tine tuni ng

exeﬂtprhary eml@danenu i the Anveationr Abi2ARi agaiget ﬂ@fbrf@r whithas drug is to be
f h
ceve S EFTIs Plofi B QRITRNY: € 20 E et M s 1535 HRY o it Bfesuremen

of tafg@t PODS mtErdafivélfr\ % dngseQ lo$ géngeg 16 REPFR BN tAB6ts.

ultimately, in I ng new and useful small nol ecul e

dr &5206, ithe gavges @Irebéechm mgagureathe spatiajdaoub pf int¢raction locations 102
and/a q@él al geonetry of the binding locations is three

di'vénsi onal . In the fol | ow ng description, the

NDAEQ0$, €a nfod6lobt 8d]edst dlﬁuagsf thNgbtiv e eané/@atcbﬂdrol areas of target 100 is
arratngemant is calle target area or a

reconstrae @@ph&neeneasmwmmts Atg1Gwend 2b?eom eamoreamaizpples Q:hat match the

measlfoatts it GHPTRRCEr ) i 16 BBRPE PO oh /% JSBbe Processed 10

provideyanpd, drug discovery, for exanple, devel oping
herbici des and targeted anti-bodies. Thus, the 27 WO
20Putflet Gle®ils RETHhisL BEORKMOG6descrihedr helows edteanativasmethbdy are also
4 cl;&ra i ence and not for limting the desired coverage,
escerg iﬁf Wihere noted otherwise. Fig. 1 is a schematic
3. D@m@@pfpﬁ?eggget protein 100 including a plurality
of bi ndi ng ocations 102 (and 108). As shown, binding
| ocations 102 are arranged in a target area 104, 5

3.1 NARGETMEASUREMENT accept the substrate of the

Prekes fs alhweAae ona%@chGé of fark&@ e suRkhfRft 960 |iRtRE&Rhnce with an
is a control area 106 of the Protein (w th binding

exemipéary embodink@s pf thehinvéntionhén 362 uard amomttaofgeget h@0 and one or more

cougBoAE PP e CPTRE: abatisibalarar psbaE (08 s thaigauges can

bind R‘f Hft&hcﬂl)on 16Q88hLinMar f@t fou [@l‘)dntné/ erfibodi@Batk WG 1ﬁoéﬂtlon the target is
bi nding | ocations 1I0 are found on the outsid th

also pmub&tcd] withOa Azlﬂistrategd»r artoghefr ahdlemilarSwrb siocibhation mnatyobeumm/lded for
; fi ndlpcrq smal | nol ecul es_for, agffecti r}g enz%r%t.i C. .. .
VanoB? R8s IO £X3THRIE: 19 chﬁéf%@“gﬁ&ﬁ 8¢ iy e daneet sigt in dissolving,
Y fe of
o ke BORHERL RSO NP ESl ShY TSk Pal s L3S reatively
pure n’aye, fer exaenpde a pumfied odplioiad ]RNA segtngnaMtaglapvciy ethegarget may be
1{5i ‘i as hornone struct ur hor mfnes rowt h
provigg t”@)rasmo%’ﬁ Raturgl g EpR@enty P egmledn ac Ymgrfégefﬁ Yiith, associated

o SEECEADs, UL OISO 8 Sl R TOAAAR o s o

overlapi;hﬂg ghezes! [(LigSovankippiag rib dhgml baing sablé\ronmbasate mbr similar spatial
E%I cation are also. envisioned, for exanple for
geomgies U iRFUbRY IAEELETBASME2SHYshi ng and i ndust ri al

us [ .
B e L s
methed asqdl ®ay dépendynhihe syppeyitasehg, used, olatibis exanipldscatywhich are provided
below. Alternatively or additionally, at 308, an effect on the function of target 100 is
determined, various examples are provided below.
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or nmetal conplex. 20 In accordance with sone exenplary
enbodi nents of the invention, the mapping of target
wa@re@a/ni@ds (or 106) is provided by nmaking nul ti pEEIL2002/000614
geftnstonidclrd neteditlt acdsisgiddbl@fdri dutdcying IPRRding oFRNGest Bblecule to a
the target area and then correlating the measurenents
target gnpleeils gee wellpmosn g drmg idissave | masty exgr gputabler fog the present
inven®éh L&iﬁgm%@h%gca@modi ment of the invention, the
meastrenehls are nmade usi ng a set of selective gauge

noTae ubsaging| proceds axaynihlearte RpeAct Watht a Adf@éntt fiige and/or different
invention, the (galiges are selective to certain bond
condifiensds 1) esich agisalyerd demperatushand ik Varyingthy ondgiongimay be used, for

' ! f. f:lexibility. |n t of.
oxarfile B0 EHRne S en A B Hnd hEFPL npkliaft B bpRaitable auges,
for @fatriplé biy efbroirsy 0@t dhingssom EagdetURI0NTHR: 1ePEGIRSn may depend on
nunber of specific gauges. . In an exenplary o
preligigasy biading gesultsefor ranenes ampre esasgesgandjer mayedenead nerk ggeliminary
' , nts sinultaneously and there is
meadfHbrhl 6 iR IRASHEATES

an over measurenments made by different :

galigsn sxunglaty @mbolinin® o $t5 MderfiodP theSas&iyk iaRNal 4 ¥-100 micro Molar

provided in which the conposite nmeasurenent from _
concgritpiog ofrthe igargs Hasveyer dthey opnednirationsi may datused Blie concentration

ndi Vi S nent s .- whi are th used for.
may e PE e R A EAR i, Bl KB G or otter effects
asso§iht@e Wwilh Qhérlalifd) InSmadP A6s2 AR /cBAE ARt ions used will depend on the

PCT/'1L2002/ 000614 opti onal fy used for the processing
sensigijtly of therassagr anal yzi ng and/or using the results of

| s Rty 65 20 Brar) Bty uS e e AeFblsdepending on the
affmf)a? o@ﬂi@@a?ﬁ@@iﬁﬁ%uﬁtigé Shd/ér dnsthé@ sédsRVRD JE F]hegﬁsa% StU%ehﬁﬂmrities_

drug di scovery 200, in accordance Wt

4. EXEVRRLARY ASSadNSent of the invention. At 202, a
target 100 for which a drug is to be developed, is

j i ly, at 204, a subset of gauges is
4.1 ?e"ﬁ!té‘?g%v@g%#%gyneasur_enent of target 100.
Al Meny sipes ef functiong] argayang aethofls gredgewniis thesat! Ih gencadl) the treated
argets, ,AL. 206, th uges .are used to, nmeasure the .
areel B B Yt ap i, SPSREE R PotlBErLAE Tonogept of enzymatic
activitP8s vddl & detOnin@ D ERlctiOhal RffebeaS thePuke, OfeldtiNE 8 f()jé’s%hne or a

and/or control areas of target 100 is  reconstructe
contip pertion of matesial femated parafleioasaayide¥ices,ciueh es mapnfactured by Tecan

.ol.ecyl t ha ch e surenents are.detern.ned. )
SwilpngH) BmerkoRR) 8 Golte Ay oo faoplecBagiaal ssays in
paralldd, foPe@ihsle, fF differedtWahb&r and®r 3bd Bet@f stalbtics ol £ 81l gRM Sauge-target

descri bed below. Alternative nethods are also 15

matclescri bed bel ow. 3. DETAILS OF PROCESS 3.1 TARGET

léu%%ﬁglll\g' l}arsrsays may be on various levels, for example, on a molecular, cellular or

organism level. In general, any known functional assay may be used to assay the functionality
of a gauge.

In an exemplary embodiment of the invention, the gauge acts like a ligand of the target
and compete or otherwise affects the functionality of the target. These effects may be of
various types, for example, the gauge may bind where the normal substrate is supposed to
bind, the gauge may bind near where the substrate binds, but still block the substrate from

binding, the gauge may bind in a way that does not block the substrate but would, if the gauge
30
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Fig. 3is a flowhart of a nethod of target
nmeasur enent 300, in accordance with an exenplary
wepdvaediorent of the invention. At 302, an anpbuneCDiL2002/000614

werd Mrgé (shilfbiéTer @Nindih agoﬁ@' il
a c_gnt.gi.ner, and poss%b@iﬁglﬁ%g@ggﬁtg?%}lgig% te (agxgt%)tlhggﬂler than
antagorasticga itg dshayior, énhancing theraffigyodfithertakget Adrithasubstrate.
ta thO. | n,sonme egbfgdi nents of. the jnvention, the ]
ta%@% &0 £70 b a1eaybd 1O8 SHApPIca Using Serlicroy metiods Kee., to see if
repliGRG3CHd | iRhibtE Br EdHaHRAY.| AfteriRYveRE EH{IR%J%@Q &0 hssag@zf faaﬁétermining
reasons, for exanple, to force  a confornal change

thein interactiog evittt DNefs ships after e seso biridivgs. Sutlo [RE& @hiplaypically include a
of a functional ,assay. The

s 350 oS B30I S RSk 233 T, it

the REREMs QeRcRYté bin@de:ehé kGl em@'% SHIER i
AF}tﬁer na?i \C/el y, t hgegar geﬁr;ﬁ;cs e n%?ow érg) fonp%\mrorgsr 8fa searched
for DA sequenea end/armetb sections efeangy-Bnéan DNA issdongnt.de i expected that the
whose interactive

W associ ated .nol ecules (e.q,, :
type R PR, Ui Rn B APIngp (6 i PhOR TN braBmeRss on a DNA chip
: " n '
depefll Bh URARERS 049 Rt FromdN Ol 2B o DN LERRSI Bor exampte, o
gaugarmay hbwhat ecitdiogett fofra DINA nselemila$ioay mabéhidd upGhith WMBNA chip
degree of bindi rlg‘ of the gauge to target 100 is
segmst i I8 ARPTheT GRABRIR #&auseTRaY foree Hoepniara! phgngsdpeh ®Noh molecule,
. . . . - h O . ich.ane
iR AP AR SIATBIE S of ey o

bindidg@&vithempretioesly unsuitable Nk chipasegméntt ar get 100 i s
det ermi ned, various exanples are provided bel ow. 29 WO

0 RCT/ 1 L2002/ 000614 It shoul d be noted that
4.2 ?2&%’9&5&33 |l e for detecting binding of a test
molechihding assay, the bielingnafl egauge t@h arpetlis dtearméaRtred! @hould be

ffli scover ang. ny are suitable for the present
noted, howRYsrofhal §BiEaing] ysaimay bolesroaficativa thama fanstiona gssaynes a gauge
. I . u 3
cn 95055y, OGRS EASRE Syl B SLSAL i s e
target erepeladdditiorarite garsitivay wif agbihdiag asdastirhayobs 16wt bsinets 8@, detection
f.or xanpl e, to determ ne the strength of the binding _
sensitigy fbipging snipuabnlower and Waigakhindipe sitgmarg also quite fow. However, in
| t et 10Q. :

o8Pl bl 850 SRR 0085 | e e win e
substratg Wirt § £ targed nfan@ionNiBrdt Jd9Bs o ityObe [MfficHIE PR Nn® '%(ircl)suming to

Frhe i mnary measurenents or neasurenent failures. 1 _
perform, eég(xgﬁ%q 15;1};3 WEYOEAWESta Byinggelli Alsena igavge miye bind in an active

Y r : - ' . \Vol. concentration .of .
arca FRASYURE SinfpedredtoHE AR po BRERESE] 8% Sler functonal
assayThe concentration nmay depend, for exanple, on the

sl upility of the gauge and/or various toxic or other

ef Ya&IQUS types 96 bindingpssdys Are ko waainghe ait angway teassed, for bample as

c to e i.l] depend on,.t nsi.tivity o
sesrREEAEUGRRE S Prld, SFRFRG. Lyblcox B SsPhate anc
PrabHaeathiBOFdradtides, i DregsainB e PHAREAMHBA REnb&E VoRtidd N4 Wew York,

of the gauge to the inpurities and/or on the
NY, Mayssl Pe %&081, thealisslosang of svhidheisiimqorpdrated berein by reference.

Both functional assays and binding assays may be performed in many ways, the current

technology being robotic performance of tests and the emerging technology being flow-
through analysis (e.g., using DNA chips). It should be noted that 100,000 test systems are

becoming available, which means that in some embodiments of the invention, screening using
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4. EXEMPLARY ASSAYS 4.1 FUNCTI ONAL ASSAY Many types
of functional assaying nethods are known in the art.
woroigenasal , the treated 20 target is provi deBCHIL2002/000614

a galiSlibiafytah b%lébﬁlble@édem 0hekteB(@y§! Oftoralg tﬁlsq?ﬁﬁeﬁrts [BVent the need

of enzymatic activity is used to determ ne
to clegheutigengs dediverysystoms bétwegasmyesningtargeisve to a basel i ne

g; ggﬁoﬁg\?‘%@glsd ort I e r}gyledl&lg%,lt a]ﬂe@ﬁgtvx%-rn%tég)g gfa a allunctlonal assay)
inchidgy Ih&ﬁf}h @) gau@é 'Tﬁfrke){a{q@?é Qfac@‘lg' 29 fﬁ@%c&@%ﬁ%élo{omhe gauge.

mul tiple functl onal assays in parallel, for exanple,
Depengling)pr ther astachrgent point,athis/ moay ¢amse berformalchanges in ssmewof the gauges
ass

and/f OR05E oSRY BRRA R0 exrsl Yo dies Pl oo abitoayll vercome tis

problh, | e lcakt i sigifant RiMbeP¥Lased. N general, any known
functi onal assay may be used to assay t he

f um;pﬁhgmanbcuymems of theaingentionnthergapgesnue aoy clenpeat]iorard changed in

I nvention, the_ gau ke a I'igand of the
non-iaterial’ waysBopy xRl ot o S ‘Wl@l@g 5P S 2 Hetay crystallography
blndﬁigrh@idyq{éadﬂaﬁg/e i@frec}uiil%d tﬁra%aloa&m%a&fdfa%%f {)ﬂﬁ%cgﬁe ﬁgtopes can be

vari ous types, for exanple he gauge
usedtinghe gaugeds. buiys exeammary senshodpoend cbfttbe imiention, tﬁm-rg&ugalve isotopes
but  still

o R B A B e iy eson i
s O U950 0, AG5 b, ARG S G o

targetae fer ¢xangpds, u@mglmahxbds Knownain bhenatit,fgr assaply, il arget ebound to a
nostl at her than antagonistic inits
H’gﬂfmﬂy‘“ ﬁﬁ%?%q gadi‘gﬁmty of the target for the
SURS{did EmbddMed@' Q%esm%}ﬁl(og,.egﬁﬁﬁ{i‘%’lﬁg of {1}%; g5 £ non-functional

usi ng replication nethods
effect eplthe sargetnwihichi mhy be tielréctﬁd oe mhgasared,) for /élxﬁlﬁ pleAhif¥&ing, a vibration

DNA tfg?cﬁets are ssa by determ ni ng their
frequeReseo L faypscamt il opéle §F‘i@r°rtthfetaf@§t1nbnm§¢m@ary embodiment

of th§lt’t§\}%n%\lﬁ thol g&(}% t%xﬂis%% g‘gkﬁqea ﬁarﬁ%)%}n& I1]\/\'§a“ilgand of the

ity nment's are rmun
targek maamup atdhaiques, bt Examipie as kgovem iss theelre ¢ g dNMR th) Gnay be used to
}é at?l be specific and conplementary) to portions of a
analyzg g rombines, targek/ zauge  SReEUrgn Qpsienay cance et binsirg cgﬁuy or other

I § A he
s G034 35 1 SPATREL o Ll AR s A
Shlinr $onEE\I/huﬁlﬁg‘raﬁh§s, @npmdlmy\ of hilﬁ'erbﬁtl}ﬂ Qﬁ’zﬂﬁéﬁ %@ugeb %We assayed
i ﬁl&ree and/ or location of binding of gl to a
simuliggequsly @and p@ﬁsf@lyaj,;(gq:rgntlaély, é};m | ao@tr@c ngey different florescent

maerﬁtr tdlﬁéreﬂt n@% H?édqgéielﬂfeﬁ 2h &/t 1@%&9 gxfl% gadiéoeacﬁﬁeills?@pgsefog‘ different

gaugcsonforrml change in a DNA nol ecul e, V\,hl ch change wil |
interfere with binding with one DNA chi p segnent but

wHPRienaty, the bdingiassey (pre/ov f\matl?naé%sewghyy meknde tchimiging various
envirbhiet &Igfrﬁ&gﬁnguch]ag temperg’ml—\l DI ﬁGanAd?or other environmental variables, for

example to determine a strength of binding.

In an exemplary embodiment of the invention, a binding assay is used to determine a
baseline level of binding of the gauge outside active areas of the target. In one example, the

degree of binding of a particular gauge to alpha helixes in a protein may be known from an
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In a binding assay, the binding of a gauge to a target
is directly neasured. It should be noted, however,
wo bait/og01bé ndi ng assay may be | ess indicative tbkenmz2002/000614
analbg o€ theotagdet. dRiaytal dindingIRUYE tar@NhEW e, dihcRdesO6ialing$ to non-helix
outside of the target area and provide no useful
part§ ?ﬁt@? R’éﬁt?@ﬁn‘y%@fgegh@as ofdhejargehr ea. | n addi tion, t he :

Ger2ad bietele enfoltidh BOORRNRATH ¥ Potef Uik P Bib oot nits are

expea:naﬂ dnylfoir @ﬂbv&iﬂdpcheﬁgedhagaﬁgesaﬁ Pro@dea. Aslh k@ultO0wer QN ind/or faster
sone cases, a functional assay cannot be

assa;zsss ﬁqed%Sﬁédsmqeom& eansed by flow handjeg, gases mepbecless of & prattiem. In one
exarﬁn;glg sl%orr&%ﬁﬁ PersuH fo?mttalirogagga ncé[%nﬁbgn Q%téi rcfl%g? V%qpe}lto on of triangular

nsu
meaaxwwt@eerfmégalgasa&wlﬁﬁwusﬁﬁs a living cell. Also, a

may bind I1n an active area w thout this binding
5. &U&ﬁSaﬁéﬂNEBﬂunctl onality, as nmeasured by a
particul ar functional 25 assay. Various types of

51%)@}”@_'@?? BAUE known in the art and nay be used,

e as escri bed in the Handbook of Drug
ScFige ﬁAnlg a %capmé@c Blpstretipakofi anrexgplasy gavge 4l in accordance with an

mnbglﬁﬁﬂﬁMﬁ£? {érnandes in Drugs and the
o

ar fraceu i ences, Volune 114, New York, NY,

MaGagge 4Bkdopipris28 dcaffolted0d fal fosihenidal Moi&ies 486, 410, 414 and 422
i ncorporated herein by reference. 30 Both functional

attached 49 scaffrld ARdviaghands £P4, Ae8s b 9@4 HaPnesspéativelanihis is only an

t bot
exerlfBiS cah Mt P i ST Y REP R st P gipmdl ydeseribed
beloWl MVFaﬂhBﬁlﬁﬂ Wheastahy®! of the tebe: ofUudbiesy, B¥beR bPHoietles, type of bond,

d be noted that 100,000 test systens are
dlstame@ Oaiwegn aneietyawide scaffeld Hypneaﬁscatffcéd and lgcatien of connection to the

oS T50 i 0 SRR, S A0 e of e

]nvdﬁaqpleted in one step (day). Cptionally, this is used
to prevent the need to clean out gauge delivery
sybt amexeraplane embedimeni nf) theamyention, Ianplsmhey efripoxietive rdowperate to

deﬁxgesasrtggzjesurl f Tr}t%%g‘lqlwt hefrgpgn}gd g ér}/vegxg n uncgpgr%?)lse is to detect

interdétiondb¢aMGndthiat HIAH ]S GRFE mTRitRE ﬂﬁi déﬁhet J‘ﬁe&%ﬁgﬁ the Ristances between
Dependi ng on the attachment point, this may cause

the moisties. il mh@hgwgsoil’ a rs@mwedb the eargaugwi;ecabdmay beaindizated by the

S R BB e 0 Ut Ly
a mhﬁgl@ (& Qﬂﬁbxf lb6triB WRRSY) RfincA$§Sa sﬁlﬂsepbhea[l fgtgt}ﬁ@eﬂfsmﬁs will be

t he invention, the gauges afe not change
descub@dn@ﬁidm the shepe ofie éridrgle Ingmysartidatar mperpésewhfohrmai(e iNvEitable for

ass or an, allo y. 10 bi ndj ng
S°m%§@g9‘5] ntfh @ }fxe%q &t gédnglpﬁ SamPgEdﬁ’&aéh? VR erba%wwﬂes in a
meaS g, frdfl &aﬁttwembl%eésoﬂ?% IR ARa4RE dnbid i) (8 %% triangle),
I'n an exenplary enbodi nent o e I nvéntion,
moren direnr ank apeAsureemiay obe pesvidddh byfa Single | gog@ p@m)s aihethe exemplary
ges, PYOVIde bi ndi ng

o S0, SRR L S B e st
smglE I%@@g% BSRESembyaRAkT galgﬁfﬁgs%ﬁle@%eg 7 gé%g%lﬂtlﬁ&{lég &ﬂ}%ﬁé‘ measure,

gets, for exanple, using net
for eﬁlmple)(@utgb 400 irfcludes ohbrgsngle fourquoid measare, but four triangle measures.

Exemplary methods of determining which of various possible measures actually bound, are

described below.
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15 surface, washing will renove unbound gauges. In
sone enbodi nents of the invention, the binding of the
w@angmeihiae a non-functional effect on the tarpet/gL2002/000614
whOab tiimgld gestaeer ieshown B dasHed@dlinek 16€4281n@, 420 that define the
affecting a vibration frequency of a fl uorescent taij
distageasa PREER P eolyMAiRticsr of Beugeaftget As| potadh aespplimrap exemplary
emb(?c{aﬁfl’lggf ertﬂé mv%]fltl&b ethé gé{fg'g g)lruﬁ{&o i hte (ﬂge#g ﬁat%’racpuo# d1°8 t{?)tn% Ehat bind to

manner s

those?.ﬁoteaeg(ams 4/150 mwm)satttﬁ@m@daﬁmaeﬁﬁm Jeda%ﬂvd nne%sulsnmymaﬂcmzo (e.g.,
the art (e.g I R) may be use anal yze the

trianglg sislene &Sﬁlsm@étg’ag%m@@ weluded only mf@'ﬁSo‘WéL rwo aush@ 4, ghen a binding

of gat?l %(51 & %.&?9?%(? Ol% ul?émf(ﬁgsb%% fcetééps Ehg? 512? e@%ﬁag Sites, of a type

sultaBIertUQIm’d €0 nlofetied M6 b4mm&m4ﬁ$§@y§ppr@uﬁ1|awl}abﬂ thé redpective distances
di f f erent %Qmar ked gauges may be assayed

defingfl fayl gange #0981 Fingn dapges 400 Hefings frraliiplet tinanglys ] bmdmg of gauge 400
. hj i f.f f |
inci G S15R o 8 4RENR B ShUISIBTRALB TR, 27

di Filge4® BlhowaEhugaabi, iftetaSGALDRRS tdrét 100f:ft%1©é1§nterﬁéﬁtﬂﬂ§catlons 450,
Optionally, the blndlng assay (and/or a functional

452 andA9¢) NaeynteraetingimoisHesgidribe weat ¢fdhe gavgsare mm showml

paraneters, such as tenperature, pH and/or ot her

5.2 JUUBER R ARILTES N EMEASURETCTD) o ) "enbodi ment. o

t hAs mﬁt\s%énﬁacbrplurahbﬁ efomaigtiess defines @ mgaédrqsﬂﬂveheethmprf@e@t invention

sllnelevel ofthe tside active
scooffifelein 15 apndiotfls Hrdb pdfpPd: YOt Guen e Saor other
numbdr$) & Hoiefies? amebtt iggufeasetd %N:Sllﬁhﬁ aafnm@reth ld¥®FedtNmeasures, in an

protein may be known from an 2 WO 2004/ 010136
exenplry |riodmauogithe invention, te hasis masgm usghés adriangle, with three

t h b
moicfe sl 4 el rS GOVl OB B bt oL i 8P ind palen b g
t h@) takesisle LB £X¥RABRI aralerpadnSEp! wafcht llﬂﬁy be useful as a unit
invention, it is noted that a | arge nunber of hits are

commp@tcwb@n Seafistmcting” o srdelirb tirese dMmasiogs f the pargot greg). from the
bi d ﬁesult | ower quality and/or faster 5 assays are
1n1&§g§u %i nce noi se caused by | ow binding rates my be
| 6®$ ThEredarl FORECHBssible @RARg18X AR/ Bur- QAL RIchR& (f@ﬁé’iah?ple) Thus,
formtwo assays are conbined, based on a repetition of
generating adibirary thatencsludessmetaemm ént toner gaepts speedlisi lasst tiree consuming,
assay.s. 5.. GAUGES EMPLARY  GAUGE, 10
Purtf g i desisgbl o Shme FEOPAFISER Of PO SIS (@ RETHISNrap between
measdAR 9&icH @Verld 11?g°§1@£s@f’e@(é?e Wotdeadily pRIVRRAI ifBre e fwx‘l?r measures. It
i nventi on. uge 400 conprises a gcaffold 402 and
is possitdertlma Chempicaltlingitatib@S maxt pevert e emubtrd@ivon efttighcbridr trmasure gauge
libr scaffold 402 via bonds 404, 408, 412 and 420,
Tallegspectively. This is only an exenplary gauge, as the
DT(Q})W ttéiaggle%z‘vg%lrsl he@fm sk @!gSTRRE SolfY d¥@ieYa pfadk), which may be
mathematlcally useful for some reconstructlon methods.

(d) For some applications, a triangle represents the lowest number of binding points
that will result in a measurable binding to a target active area. A typical drug includes six or
more binding points, often as many as ten or more. Conversely, a higher-order measure may
bind too strongly. In other applications, the optimal number of moieties in a measure may be

higher or lower, of course.
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15 below. In particular, one or nore of the type of
noi ety, nunber of noieties, type of bond, distance
whedimoanseoi ety and scaffol d, type of scaff ol dpemnti2002/000614

| ocgtel k - : I [ o

Ry, LA N, g e N v i
Altegnatiyelly roe ndditiofallyh four- onisgier oalandemessuex argalsad Yfor example, to define

embodi.ment. of the inventign, a plurality of noieties. ]
morg SBiqurly@n iptgracten |pspiiqiecopfigusation.dn spe gmbodingnts plthe invention, a
mix ' -V, ' t [ f .18t .

IR Valate SRR} b leed DB AYSRBRE il fe'rSronsirction,
for expinpte, 2goiriad-poief, Hrmirt ane dgioire nidasiirbs; wiict MAE 6Fmay not be planar.

between the noieties. The matching of a nmeasure to

t pndi cated by the binding
5.3 Jyﬁﬁt@?’g%%’%ﬁl’éﬁ I&%ﬁ%b%denbodi ment of the

i nltean exgmplarybesbadimentt ofcthe rimeaatior the number bAn@lidtics O a gauge is

ot her geqnetr.i c shape fined py a subset of all the _
betwggs Sﬂf%@ﬁ TR HRWevehe %’sglgeés(e-lgi’ ehel giFater mumbsapaydte provided.
Som® stiffAAOMAy BRSiRedd inﬁ%% gﬁmf%xo BEbiffebent %igtfb,sp‘lﬂ#ﬁ%é& égﬂi&igns and/or

_Suitable for some enbodi nents. In gener
moigtigs |couhdmatiomse podsinte. t axrgeruminslrero of moietidsesre i genérally desirable if the
. neasyr.e (g..9.,, nore than two noieties for a |inear
m°‘%%§§ﬁ8? (dhfégsn& Finslenpeasuresr ConyerselhgB@iges Wigh anyltiple attachment
oinBNGd/BRABHER WRY i | a TRgs,
P R e Rt ed be Toe A R HEe ot sngror ot
advepsieuntafactignsdfetvadehfties moieties, wdiigH iahivitdsndieg are defi ned
in.a.30 si gggj gauge. I n sone enbodi nents and in somne .
ca¥dule the § &gdv\ﬁSP hep chemicabaroperise ard 2y be congidered as having
B MR Sme IR i i ngl e four.-poi nt
m01' measur efne_'b ut f gﬁ?{g? _ro?girllég; ﬂgalrlrtg@éﬁ}rlegg: ro%@%?grlﬁorea for example
duringditvaryslesifn aed/er diritigrtgndifg ed3uled anaBisisOMKeRAEGIY)] te properties of the
ﬂnglg_aures act ual I%/) bound, are described bel ow. 33 _
scatfognaohrragidpied; for sxamnle ouly turingaealysis andgiralugiog dibrary design.
is showmn by dashed lines 416, 418 and 420 that define

5.4 WOIEH T bet ween pairs of noieties of gauge 400.
not ed above, i-n. an exenpl ary, enbodi ment of the

i et XGPlar embadigient oF fedavensiopothg aneietiesi ave selacted émreflect the
| i i i gt 06, 410, 414)
s AR, W1 e 108 B gl g i
of thd2fveptiony. the ndietiangt aclttdd hsedAss ttirchegaetd Heltor. If a particular
i.ncl ud % ai)y moi eties 406, 410 and 414, then a _
behayjorigiexibited dysaygeel motrties ip ap gaemnlany epshedireentof thedavention, only a
i ndi i on.:t hat i raction sjt of a t :
smz'illg%}i c{nggyif gl?c{ %Q%Itl%%ﬁ tsglteprr%lg'e isgfs’?% ,odﬂll%ﬁsa%fgt%ﬁ nye ﬁgn,%glfln-purpose
moietigsy mhidhnman dlind @i sevéral difRAc bindgditsd, ARC 8%d i8R@EId S InSM¥ties which
uge 400. Since gauge 400 defines nmultiple triangles,
can 03?%81% ith §neyPg Ll Jereaictte. Thelpresiiisitytofdbe aroidtisaselected maly depend,
J rd I ' : jeties inds. 10. Fig. :
for e&cgﬁglﬁ,oé\)l\lgﬂg a{égaé qﬁl@&%? ?ﬁ eorléat% 5 ﬁ}énvﬁl%ehaqda létaniof‘élgglhgf ?or chemical

procesding dt shutubt Behotod tHad eethé 0N theAhbicties’d daBEtichar while others are non-
Non-interacting noieties and the rest of the gauge are

directional SKbp avalableptireationaltionds may bapriwvedSuREdifstional bonds. In
Some%%ﬁgla{)ﬁ%goﬂn% | ditie OfeliRd et eﬁev%‘lesflopes a_measur es.

¢ mve
enpPemsA ol e, Invention, two measurement are performed, a

coarse resolution level and a fine resolution level. More specific moieties may be used during

the fine resolution level of measurement. Additional details and methods for optionally
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accommodat es, in sone enbodi nents thereof neasures,
wth two, three, four and/or other 15 nunbers of
wopioenim|se and/ or gauge sets including a m xturecDiL2002/000614
redutiifid theaminbze a$ ticistiesiRed h SHRIBMBSUNRARASH ﬂﬁeriﬁve%oﬁ hﬁe described
i nvention, the basic measure used is a triangle, wt
belgWiree  nmieties. Using a triangle may provide one or

f t.ial benefit A
tr Ig°|l118 n{ggl lféeéﬁﬁ&g e qﬁf)bla%}eaq %?ogp Iéxﬁsyaesaﬁ%xg}ed\m gayges:

naya. Hgdxu,gafwnda@narm&tmmment when "constructing”
a nodel in three dinensions of the target area, from

t hé- Hydrogpmbendaceenior. Direcional onsk e are f ewer possi bl e
tri anglte\;e ctha%% &égghr??tgo%g}gen?sur es (for exanple).

Thus, ~ gener hat i ncl udes neasures

t hatt Negatige cﬁﬁrgerNdn{ &r@d@@ﬁﬁﬂoﬁd' ess tinme consum ng.
Further, as it is desirable in sone enbodi nents of the

i neefomaticrings Pirertimabband: ap bet ween neasures, such
OV TR o0 Sl SRSl SRS S oy s, may be

direbtionial with a@sefémed dlfééﬂ@@berb&ﬁh&@ﬁ% Eﬁé(i-iﬂ%(’ﬁla&f hi gh- or der
measure gauge libraries. (c) Atriangle always |ies

Diffprenta mejesise may, be usedhineethgo ﬁmbedlmeﬁtsnd thepinserejon, W1 etumple, also
construction

providhie §§%or”1?1t85rée g8, 5@%5{11&19%8&@ and Spifatg honds. I should be noted

that (eI EERAL Molefies mayWRISer WEHAS in He tALIP ShaEicRCiMbBies ’t)ho they may differ
that wll result In a neasurable binding to a ta

less HEtgver shghtly. Im spgnm exemplary gailgee beis) ethe $11ghtod1ffeme between moiety
bi ndi n ten as t n or

s PR B R b Ren et brgen Boveiivpe,
st KR keépedt Ro Ghé QireétRilal B@ﬁdsoﬂﬁsorhg nfiid ts Bf' € fnvBition, it is

nmoi eties in a nmeasure may er or ower ,
assuped rtbas. thebou@haeew#ferbms;fatﬁnwmbﬂmaé aazﬁe‘alémau number e.g., seven,

o B TR B B B TEL 5 e
smalf# B ldr@id! u¥nbef O boxﬂf leéc%ﬁsf m\églb@%gd I@u@F&h ﬁ?{, &ftErent directional

used, for exanpl e, defi ne

bondsnhaveaditfersnt Irmuﬂvbrsonf clireétiogsr@piesanted in sOgBuge library. The angular
i on, m x of different

f.th
distrIRER of The. diitiont Fady B 1ok SIS WHOMBaOGY BeY bamenGmiform, for

exarﬂéﬂe n&ﬁ%%ﬁ%ﬁé’%ﬁl 5 for exanple, 2-point,
poi nt poi nt and 5- poi nt neasures, which may or

mafeverl dﬁ&rpﬁtaﬂm of hSdﬁphM&BE&ldﬂ?nmﬁﬁ'tl ESanh dkéniyy@mbodiment
fthI n an.exe E%/ errbodl ment of the invention, the
of thi, tisation, Eﬁﬁz g selegted, apdaepresented Pediffermmt moigtieantn aromatic ring
I. [
e 480 N1 R AN b, B BT B s momar
ring 1srusechte) matclbaronatic Hohdsewiendthemnriggsiagd/or mhef)%e@@ﬁhyfdk@éﬁ bonds.

or 10 rIm eti ?s combi nat j ons possi bl e ar ger
hove pelesionrof gietics agd ﬁ’é?calonyre@@%s inaAs| léllqlfe mpigties, which can

be atfﬁ@hé?ftb%@ AR, A& &Eﬁl&ﬂﬁ%}ﬁggt f %g %td{rgc%%éﬁflo “h0i nt s

Conversel y, gauges
anTai/ anrexgmpbpess embbddineanyf llliellﬂdnﬁﬁn,rﬂ?éﬁbbﬁ JTARE allyv@NRoikRes is used.
rd cLashes and/ or .ot her
Use i 1s ma e of the rotational flexibility of hydrogen bond donors and/or receivers. Although
such flexibility will generally reduce chemical bonding probability, the mass of a hydrogen

atom used in a hydrogen bond moiety is sufficiently low that the reduction in probability may
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adverse interactions between the noieties, which
inhibit binding. Wiile the scaffold itself has
wWe b@riotEBe properti es and may be consi dered as Pemin?g02/000614

not fifatermilgtafiest, theresdtseofethb onkasweimentofmethod, atnleestt foospme gauges and
t hese properties are ignored, for exanple during

a85a8¥§-brary desi gn and/ or during binding results analysis.
Al tafeRativie! ¥ a&&ﬁoﬂl??%ﬁfa}i@ﬁa&oﬁe)ﬁﬁﬁgf s€ahibRkd fg?yargﬁuatic rings.
consi dered; for exanple only during d@nalysis and/or

Althdugl argmiatib riagyhaesi ljgh nfass} thdafge bod REeS off theaing compensates for the

l.ary enbodi nent of the inventjon, the noieties

exe vy ok
redugfion inhoud sength caused B allqviae rospngnahilexibyityefthe npgat

t haudrigyis t ' i -

AR ARG Syl KA R e moir,
suchaasOl ebkich esh dvhsebbthia hiyleigen bireindonat arlibRaviaoceptdrf a

parti.cul behavi or_i s exhibited, by several nvieties,

r
i n%mé%!@nﬁ@ra?m Hosheaneal drfopmRatianncasns dene withgutg more general
_ | et o epl oM

B i v D
whi ch can bind to several different binding sites, are
5.5 Q¥ERLAR OkVIEASHRESIINSAWBETh 25 can only bind to one
ty oy £l o f ot _
Pl eSSBS gl T S e o et
by paifviding e tpiuwrslity tolffi @iangkes zeach mdtht suéfigiera ifrepddan lin ity ph@meters (e.g., bond

g&ﬂenical qQcessing. It _should be noted that sone of
lengtfy, hgpical AEAIHY.e SthAS cFach rEPOEW| frEangereRts ok bindieg pomts can be

. i . Lo . .

oL RS on S R, EncllofL G BB covene o
cachaxiengit o theeriigls spané sverfapt bathi thy esverage, oftoditer teagles, &f ensure that

measur enent are_perfornmed, a 30 coarse resol ution
no parts @ the,space arejlefh uncoyeteds i on | evel . More specific
noiyet, j : i.ne. r e} evel
PR TRAO AU By L5 SSPIA Byhil of e
investisd, cnghuge 1iBlary9 d€gheQ 1608 GhACIdchLpXdibld @dmbhlar arrangement of
reduci ng the nunber of noieties used in sone
treRpearyin (Q1efits wigin ithi pargmetese e Hrmpredthan @ne \gauge. In some

111
o) ' ' J f et of ,which.ope [e
caseq SpaBy Rndefied feilog catfh Bl Bty floor ofedi Rifofli fBacare roughty
conghiene aid proaldebqag., shniltar ryidfiexg eideNendhs) CTREME Wongruent triangles may
Directional bond  c. Positive charge. Non-directional
haveifhp game covgsege inviEargiasppse ox@et. dior €ZemplGapssying same moieties, two
. | CaLipg.  Birecti bond.  f., Hydrophoki ¢c_grqup.
T O o s
(meaburegents R ¥n@€rom! Thelerteighdl by, ot dkathpld, %ﬁrrﬂ_@éj]f)art of triangle space
direction perpendicular to the ring plane. Different
fromdd; Bt4) &s(4mdydle used in ot her enbodi ments of the

i nvention,, f.or ex | e l. so rovi di ng,,one or nore. of
e ie SRbpBensy of TR Btysiahs at et some 8F e fiamele shepe is spanned by
a setof @ﬁh@lé@&viﬂpbﬁéﬂapﬁih%boﬁé}@gé}* Fbf etaaiple, TOF Bk is@e PaN of triangle space,
differ greatly in the their chem cal affinities or
the mm?ec}@yngl‘ps fner(2, 3, 4.5) and (2.5, 3.5, 5.3), which have overlapping, but different

coverage.

While overlapping is useful for various reasons, for example, as described below, it
does increase the size of the library. When overlapping is provided, the reconstruction method

used optionally takes the overlapping into account.
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| ess or even slightly. In some exenplary gauge sets,
the slight difference between noiety 15 affinities is
waois@d/ota3é i ne tune a neasurement di stinction bPCWEEN02/000614
6. RECONSYPRESCTIMINN respect to the directional bonds, in
sone enbodi nents of the invention, it is assuned that
t hafteoprecess 3 0OUFELS- 3) aptrepsstedi far as mmytgangSyasSéeStrﬁ&tth& measured

afﬁn.bl%% 19' gwa@b %ho ]I(} ta%e’t t1§8 Veno rtlog?.l]fl}f ?ﬁ%g% 65‘:8:{1%}'&& g Cflel of the spatial
distribufi&e bf lafesacneh hRaNAN]. \p&J emmpmhieﬂfodqg d@eepddeselsmnber s

of bond directions nmay be used. Optionally, different

di Ineat ¢xsmplary (thperstieal happing prasessnfor auisuiar darget molecule, which
uses 8|7r§t 10, Iﬁ%{qge f;ﬁblglfyestﬁp E)?P%Péeﬁ t'd?’flat %gglﬁ%Oblbzrﬂ?e; aug shvevﬂlr’lF%Hltgrthe target.

ec éxanpl e

Due ¢ irégfdkifion QF thhngledYinb@e NibRary Ninti@r rlfluefte rthe @¥&i@p & coverage of non-
dependi ng on the bond type. Several different sizes o

conghuedt Biahgles in the suemplary lehrpr; themymbar efkxeabiriangles defined by the target

area S8 ST 0 oL B SRR bl B el 90F SPBTGRTAD Crampl, the

numbBer G "redP' fHRMgled 8@t BRI dFined by Wk AYRK %teéeﬁdmsah@ RE BRI gauges is 100
moiety. Al ternatlvel y or add|t| onal ly, an aromatic

dlfferelnhglamsles;sed to match aromati c bonds with other rings

i bonds.,  The ab .
2 ot B ey B3 oo ARATHRPRRT Ghen p BB remay include, for
exa.rr%l;% 4Ye9FD6 fidrRfes, WHicﬁhs 320 triR1 3! 1rAEHes ethBodifiRhfsfdRe invention,

exenpl ary set of noieties i's described below In an
not aélxdrtbbmtylamtmdﬁ néantified, fiohexamplenducoto, hlgh smbl;aeuty bétwekme triangles

abqve noieti es used.
(velopi ngsting FRUDGioF H§ o dath, i SutiRe U e i 10 SEris s The 10
point’ SEEINR! San, Art Mhbe Srb’&ﬁstfnluﬁéﬁ Wlhﬂ e t!hbngﬁf@)% QJf Ithe triangles,
reduce chemni cal bonding probability, the mass of
espedlgdtbr ofyte musiogntumetesi are aibsg rgdomhbo o epamsply, 5@% of the triangles
ciently low that the reduction in probability my
may %S‘VJBC%M/ 010136 PCT/ L2002/ 000614 not material ly
af f1§GtvdrtBe 2&RA stltﬁat?cfn {5 orB B w ﬁmma@&phbfeaﬁﬁy include
for sone gauges and assays. Alternatively
20 paiddj of whizh) tyrplcald))t arly d»ﬁa#eehISGandbll(l neey to be axlelnuﬁedi irf order to provide
rings. . Althou haromatlcrln

goodﬂﬁgéﬁtgl ) Ay RbaEHurE ol dhe, Pharpaconngs h%gﬁ@sg é—gfo%rrect points
cun S 15 RGO, b PAR LS4 R RATEE AL e o be

useﬁﬂ,dtﬁrhxm;ﬁéhydessmhmmtdvar bonds may be represented by a
SI ngl e noi et such as ., which can act, as both a
ﬁ 4 Mdﬁ@/?%ﬁ é%e%cgpmctébﬁ EAS |19 an exemplary
emb(\f,\,,d?‘thﬁ‘g‘)@ 'ﬁ?é ﬁlvérrtloﬁtﬁec%cs?elp ﬂ‘l&fi@({ fg%tsécp Firds@'th ‘?eagof}&nﬁaf Iaréerestlmated

, hore general noi et es are used an

fromrtherpesnlto bf thei amag'l optionallq using raacrlystexmgsﬂgmthng Thef), Hsifitable layout
OVERLAP OF MEASURES IN A SET I n an_exenp
usingsts SeipHaaes is dpundneptionplli Using 2 scaEng bassf gpaécfs 51&9@&% opa clustering

algo b ang?tﬁeﬁﬂ@ﬁ‘é}ﬁ&tm{&ﬁs Ry Qlkt% ?Pl,;nr efé d%ér%é}% %efl?)]t:)csl may be used.

paranmeters (e.g., bond length, chemcal affinity), so
6.1 TRIANGIER EXTRAQUIGN arrangenment of binding points can

b an exemplary embodiment of the invention, this step of the process has two parts,

however, in other implementations, this step has a single part or more than two parts. One part
is determining which triangle measures matched. This part may be less than trivial, for

example, due to the fact that each gauge includes multiple triangles. However, the repetition of
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expected to bind to one of the triangles to a
nmeasur abl e degree. Optionally, the coverage of 15 each
wao etoanglias in the triangl e space overl aps w th PEEIL2002/000614

triangd @Vt Resh @fuges meay adsist ﬂll’tgffa%ntldt&nemmer tobﬁtbnal rarteithe process is
of the space are | eft uncovered. As be expl ai_ned

determinipg thgreal déFé%“ﬁFq inpelvedyrather thap tbszw}ﬂﬁae}/ bR ABRSAR R ftor Grample, a
real dg? ce 'b@%(x?e@% Q?eatlﬁﬁl uﬂﬂg ble '4b; ﬁ{ Xtrérﬁ xgﬁﬁ ﬁﬂgﬁ%gﬂ&%lé ﬂ@ﬁsures have

POSSi r-arra geneht 0

dlstarwés QifS4 aﬁkDSamigstrﬁm( Gfi sbintSerbddirhéents o€ thanm\rmtlem sit af )desirable to
nore than one gauge. In sonme 20 cases, exact

estimgtsrihe u@hdlstwgrﬂg} angstreminSempibe Bindingregults. F»?@Peaqilyy this is provided

by th% 8ve3pag uggo&e{% e o?rﬂ?e @te&gﬂﬂ %%QP&Q&?%IS) ar _?_hg;gw ded

CJA@h kR&hplafy s’iiilgidﬁﬁeﬂmf thehmtlbﬁl&hs avmpmwfﬂtmgﬁobdfss are provided
triangl e space or not. For exarr'ﬁkg _assunming s
in a siegle cpmpound process, fan GXAERPIGUEIAS CHISteFBEY Wrﬁ@tl‘éﬁhdé two step method

may %ﬁegsum o%flﬁ oM ﬂgr@a e(ﬁleth% 1§)us %l(hga#’estﬁngte o% \gﬁlch measures

|n angstrom hese rrangl es na

bouné& %aiBlsed W&ﬁi’ndtthfbapdi’stanéﬁs dndi thé gk dBPRCEs béiﬁg ﬁseﬂrtb (ithprove the
3, 4) to (4, 5 6). In some enbodi nents of the

earlier stimate ofiwhish messures Bomd. of the triangl e space is

spanngd_ by, t of tri s
%grg ésea wchg.& oé_pﬁ 1&1e{h g%bhzf cggg%rrgn%ég \’Jllﬁgfp %rﬂ&gles did bind to a
targe® BﬁE&ordaﬁ&H‘v‘wﬁh ay bgbliry leaib@liRsen8 b £the Zavedtiodt. 5) an d
(2 5.3), which have overl appi n?d but different

co‘&teﬁ%ei srR0e Whiléfined\fer Faghpivng of driangls (defined byshe mpdeties of the
viang GER RSt R BIBEFe  RBooRs H W B a BBt aside or e

triangé.0vi ded, the reconstruction method used opti onaIIy

akes the overl apping into account. 37 WD 2004/010136
PQYY 042 @ 02Yation Gimadesn ammxwpw,p&m} éf a pauge énpudipgthat type

oot BB Sy SR Do e ot o

for tvd GiffRRdnt SRdfol0s, BeRd hﬁtdhﬁfg%ﬁﬁélé@ﬁmﬁb@ﬁﬂﬁ&ul@fo def€rate. Instead, the

spatial distributi on of interaction areas 102. An

trianglesmpy he yeaniytmaiduns foresempbehiving sightlg different leagthsof sidgs.

RSkt RS B V53t DB S TP« vy
1npute)61&‘?é:t1§ dithdiah RRAW: ANRO Alkrrafifelga it eskamiphd 1fbb<5}ff01tn§hltd}ﬁnges are

target. Due to repetition of triangles in the library
obserandl/ @r thite it @ tiveswe exf] aqtivity wdicer bepsling, thenbond strength may be

congruent triangles i.n the | ar t he
repre Yy ‘b?onrt’é%l?“st rimaprstee a&@ﬁ’itﬁ‘fgp d ¢ hié %t é’é‘t ar ea
BryPYmBRHBE S 61$th%xﬂe&{tﬁﬂ i0a bsﬁhg?é‘%hﬁ@r mciu@les multiple

one %pheoretl cal ) exanple 0 nhumber of ~"real
triangles, artgl Bamarked uaasaeh oeé bfite rbl)evam BPACES. g@lteraatml)amladdltlonally, ifa

smglg %Qx&){%gﬁ}béﬂa&%g%?opg ?e[e:rllgoli;medi Al Felg Ptlgr teg!ﬂgﬂlg efﬁ.le toTo%ié{‘lgg between
moieR ﬁﬁf qPRAl V\ﬁl %ﬁﬁkl s[ﬁi?gﬁ le §fikes. OPRBRAIS, (RAp1B0& of the marking

tria ngles. In sone enbodi ments
is ndifnahhﬁl Itm\tlsmtdumb,er of spaces that are marked by the gauge. Alternatively or

additionally, a different amplitude is provided in each space, responsive to an a priori
probability of bonding.
At 506, the hits notations are replaced by a spatial spread function. In an exemplary

embodiment of the invention, the spread function represents the probability of that triangle
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not all of these triangles are identified, for
exanple, due to high simlarity between triangles 15
W@ b@kowiaé sti ngui shing ability) or due to | ackp@f/1L2002/000614
formbigndbaigl 4talifferentidistahices sépeédetited (bythe spreadl itetfativelyi dit additionally,
structure can, of course be reconstructed wth fewer

the sprgading Gdﬂ%went%ce@fﬂoame if eyaeictiey Qveslpp imikeiiatinities.
{ rARRE SRS 8} 1A BINAA ot 8 Wb feadnf filtion

Si I[nuﬂtdxemplaSy aﬁb@mfnentgjﬂﬂumven%ohymb @pzleacnhgim@smh@ Y3
may include 20 20 points, of which, typically only
bet ween gZand 10 need to be identified in order to
provi de—good bi ndi ng. Thus, any substructure of the
phayrg@capf'ore that includes 8-10 correct points can
serve as a good starting point for drug generation.

wherb@wes thed@iffetdntetetpeemthe lampithsodfIbe bides aieduls a Valte representing the
exanpl e as described bel ow. Although various net hog

diffiqely e berding tthe raelgeide rsgc that He qaaymforrm ﬁheahoed(ehamaar gxemplary
25 enbaodj nent of the invention a_two p nmet h

embqdirment qfj the {nvepfen, |oXgls 2 fURGHOR | %e S0Ta¢ -y aghpxemplary
apphz:%lus I, %HJR%%% l°£g’ ;)frsqte 125 ﬁﬁ%lb n)Q pdié gﬂ}g% éﬁ“gé‘{’rg gorgo -un&iglrrﬁ in space, for

exanipltg té Féfbddf hes-uhForno Uhuiact@ﬁhbs) BetHeybdiEl OptidnABOEE RGst some of the
based search algorithmor a clustering algorithm 1In

spreagingefunpigsisesre ieav ¢b ﬁ%lpll”&a]éy iyl bindingpgagesyhavingcentzellgd distances
betwgéte ﬁ%?da ‘éﬁbt#ﬁ%ﬁeﬁ?‘g TRIeAI n gﬁ‘ﬁ éﬁﬁ Wﬁ%ﬁgglysf’"e& 8’?10113”% such

emplhbﬁ @ﬁtﬁfgeﬁsusfédsfoi \btheP Plfpdses H@%ple 110 @t&fine flexibility in bond
I npl ementations, this step has single part or nore

lengthhamltipke cpemicsl a@netyp@fr mowitlss @ed/er symmetrywfi i spreading function.

optiqrafy ey 5Fe CSIART abctiine ' BrBpefin s wdfropiipyy. i an
1terati%cb1‘égé?s§ Ohidel & Rhciel i adtiehaBs, aHOMENRBIY of e ta@g&tls tes@iated and/or

of 38 WD 2004/ 010136 PCT/ | [2002/ 000614 tri angl es
decided fne examaple ferm mbleam ustd toncadiet f the epreading &mctigmuseder

I t th d t m ni_n
ar bieeead vt BencomaRrEo; Samaie LR ARAPIRRE g found n the
resul{/SB8YI1f - m%@l@m@?&?}'%ﬁ@dxﬁlentr Stathe ‘iﬂv%hﬁ&? ekl 8 _BIeWR based on their
noi eti es nmay 3 angstrom while binding triangle

shapereiltamativehaoe additignadlyc peake faret sdmieds basagswrr thrpir amphtmde passing a

thresﬁqj? Qﬁlﬁ?gh:?sixg?c{ @ér}g}afkge\é érgeg(aglpg etzsfk,] ? %&% ef H’glt need to bind,

to 1n@icﬂt‘€“ DGokst1b Ithateh. Gt fPlPé&h&M mﬁﬁ be the sBmEMof %ﬁ spB¥est B€it may be
overlap in coverage of the different triangle

dlffewea@ptmally,rthamhreslmkbhmi/«yr davinoati nmhmwhethh@ i§ palent¢d based on the
two parts of th r ocess rovided .in

clust SR 92 ECAmPIP it 2RF o weehScsest agits. Alidmatively or

addlti%lnﬁl‘ﬁ; nlf%' thedsHord fs%le%%e@psma@oadmmgmﬁﬁﬁﬂ of matches be found.
Ionally, an iterative method is used wth an

Optlcmaﬂy,nﬁthereaﬁ avlllrge humrbelslf sats-thi€shbliumatches] adiffesad ghwge set is used for

estimate r Ces and the real stances being .
the bindisg Rreess Hwet At Tmshmq GRd %%WPW&PE%@W?P% for any"given triplet

of bilEAS SRR Ranek %\i 1ly2bbit 2 tBLn?g* ,%Hnr(])gé,tﬂgatgﬁﬁ BOGxtd to bind.

term ni ng trlang es
For example, both a shorter 51de and a longer s1de are expected to bond to a pair of binding

locations having an intermediate distance between them. In addition, each triangle type can

appear multiple times, for example, three times in the set. In some sets, each (or some) triangle
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target, in accordance with an exenpl ary enbodi nent of
the invention. At 502, a space is defined for each
wo y@a/oofi3é ri angl e (defined by the noieties of POEIL2062/000614
point ir thagiggle fpacd isseosBred byCH thasgled)! © &ridigheasigde $hat Bacélonger and
one representing a length of a side of the triangle. _
shorfer sileg inavasious: GOSPIRAIORR JEMES 35 if gacde tangle ipeavided three times.

X M ' 4ncl uding that.type of triangle
Adaibpl Kirlg iy SPBRS A IR RLIGRER (o bi nd o the
t aOptibnally} byhaalyritpe copéleibr Betveen GpadedOardl EiniesNome four-point
scaffol ds, exactly matching triangles may be difficult
geompeirigad mathung (or h@éﬁd{lﬂ}‘tbﬁéou@(ﬁstwagngl es may be nearly
mat chi ng, for exanple having slightly different

6.2 IAVODT CONFIBURA TORRECONBTRUC AEPd! ment of the
t he ‘assay resu

i nventi on, s are used as a bi n'arél}' o

i npigt 0A 18et dlopehart 1of & mgthed F0 f driermiming & pretipl, lygut of binding

3 el f e .
ocaffl, BHATHE L6 01 B Bl FA09RE, %5 RIATAES i, n cxcmpary
embddimentsdf efeginefition. I8 an' &nesente@tbddimeént C&MibeNuO&tiond! the method

mul ti-step anplitude, using a hit notation. 25 In an
COmRHSESPRTIHCHRAD Gl thentondguiatiens (pvnthrem dimensiong] shapes) that can be

j ncl i .ol rian hitels rked in )

consUAP SBF W Sicich, Oafed SR I80ET, s Wb Bl . scoring
methaddiltiingei)} defecting thd coffip@htord Witk BUlgheft@Bor@nt ch two

di fferent type triar:\%l es, for exanple due to overla

! : p
befiet all s pessiblg eandigusations thpiscan|bsonstructad from the triangles found

. i . ti [y, L litud f.th .
o SR LSRRGS, RS B BBl Bt e s
configuiRtioRy, kesh Bienif@ydaiteeimeMt bEheaivenby, tBé cffigurations are generated

additionally, a different anplitude is provided in
ad heea Epr exgmple, 1n eenvnationavithothg scaringrmethod deacibedbbélowya ofnfiguration

ndi ng., At 506, the.hits notations.are replaced b
may BB EeH:{fere or38 putiErioh soviesh obYa s Ly B B avie score. For
exanfPle, bA€e & BY@itur&ibn doiRiohMHag a%cdrd %Idﬁoﬂler}ﬁ?{e%ﬁﬁﬁh§ sb 8, that lower
probability of that triangle 39 WD.20047010136
solutp@Ts ignerd2/ 000614 forming a bond at different

distances represented by.the spread. Alterpatively.o .

i B SREPIGY STDRRERS 8L e iy Rbom It e UpiT, methof) iS by building
up a SHRAFRE Bieck f)?' bitRe. TR @k ArBiSle OV RTah AP id MdeB R in &fifAdY dohGBuration only
_Alternatively, the hit indication is provided
if hag aj sifenlzhgth amd/on epictiesdihatgmaich cit side lengtmwith 2 paimpf arojeties on the

nbodi t .of the i.nvention, .th pr.eadi is :
souc LR B oy ARERPEL Sy 2P T e v of e
sidesDRItWRRHVAY 6r ARRES DNy thrRBoRi HSatdH? Qé%w'eﬁn thoYedfel! ay be defined.
.re?resent[ng the difficulty in bending the nolecu
Optianally,ithe noietzargreghivedrio hmatchehthe ends afithexsatphiag gide, or to have an

enbodi jrent the igvention, 6x is _a function of Xx,
overlfgipti hippreal Biatior. St tr3helad Snabiagband SRl Sbor types of
moieR& MWredtherdropéitids fthe RS Blor thd GrgdR B ITndta Bt Airst gauge

IS non-uniformin space,” for
may bind to a particular binding location using a different binding method from a second

gauge, as long as the binding location supports both binding methods.
In an exemplary embodiment of the invention, the construction of a configuration is by
sequentially selecting a triangle from the list of available (bond) triangles, until all the triangles

are used at least once. Used triangles may remain in the list for repeated use. Alternatively, the
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10 exanple, to reflect non-uniformcharacteristics of
the bond. Optionally, at |east sone of the spreading
wo povanicss are derived enpirically, by bindi ngpgpU®e&2/000614

confifvtiog mHbe Bliltey wirktBedes, ckatomaicPRIGastrithdd from sub-modules,
targets having known nodels. Alternatively. or

and, tinatelynwiapgles.such  enpirical testing is used for
ot herqnpur.p S: e, .to termneg flexibility ..
oL BEIGRSPASEE e LAEURABTR) ! oSSR Syl A L Yvonaty o
heuristic @hiue $nditulingthe ywasRiablneb of b sefeReliIRD NI EdHVed frokPthe target
.Optionally, targets are classified according to their
havipg thejogpfigirptions Vasions seysing arpthady mayrbeatsed i Inanzxemplary embodiment

r. | is estimated, . .a . flexibility of . . .
or oG85y AESEDTPAEbA Fue) B SEs ol Y bl imgis
the doffiguratiérodtldéor cinttle yﬁﬁﬁbmig Sfahé ffahglel thepRERAE baﬁé correct in the first

function used. The spread hits are then conbined, for

placexanpl e by addition, and peaks are found in the

B 5 Do LGB BRI oo or

shar&he@iaggle Sldt Shndtex¥@blarPémBsiinbAt QT Md MvelRRAKEhedESre for 3 lariangle side

sel ect ed based on their anplitude passing a threshold.
that snsheredrhebwenst Bva tirnglep rie s mstiméted probabitite of theetweusibes of the two
. of triangles that need.tq.bind,. to indicate a .
maﬂ%‘&%@%‘%@g thf‘csﬁ‘.“eﬂ?ér ?ﬂP‘é@H‘& igcdtigpspin oy £ f gpbogiment of the
invetoAC @ s¥ord 1s tHBYrdRict Of fHe@Ib8E sprERtinh® Aftcli¥n, folh d
threshol d and/ o)rp deci si on maki ?%r rret%od cilsm’seFecet 7
Alterpatiealy onaddigonatlyuether, isimgplett stbiest iney be fused, dumexsneplé, rtased only on
the d éabl e_of ﬁjo?r)fﬁél oys enpirical results. Alternatively
TORC TR FFY*S-the threshold is selected so that
a i 4l e!%'ﬂbWﬁ@xﬁbocﬁfneﬁ%ﬁﬂ@&vgﬁicfnoﬂﬁ%core%tsé H@Lade?&d b1 the lack of
‘there is a large nunmber of sub-threshold matches, a
a triagigief o exangplagé asgeneiatedumeatigiretion invtudes adhreg poimaeafiguration for
hi t is. cited that [ n, some enbodiarents of the invention, )
whicp gjo S&H&’ §ieguss IPP&CE?%N 15 Jrot gisHEee gt dhe, eanfigyetionds gncorrect, nor is
the B36ReAded. AMRMatitey! AR E Bie exi
_ expegt ed to bi r?dl. y’Forﬁ exarrgﬁa%f%b%tﬁg&g éeﬁlg&rl}sggntgi @8 existence of
trianglpgithat drergwnd ini ade@nfigeradmpend pet foundomany mawhjig gaugd, for example,
b (ti;i n&%n% 30 |l ocations having an internedi ate di stance
ase, @R WEEYOl™em In addition, each triangle type can
apPRR&hatiely biddRitlndRy sofh@t L i ' | isti
SERRBRT) LS BRIy S Ty b s
for @@l 10ESBhACHLIcHPO ORhA0GB1 fayowtoityptically idoks tlikeanglt@mnatively or
.spage is covered by 24 triangles - 8 triangle designs _
additjaRaly, pLioE THgRBROnN Ased Ple. 0t SPBIESONFIEWARPRR, Sor example, a partial
dG R RLRALH NS 2 1h ' i e is provided
e three ti n%;&a Ag |t|€§1naérﬁlggg‘réﬁ§&p{hﬁg§g%té provi ded by
andt @bothe stncate with tighiplenaddoye is Byleta@ by eltfiap layout of the binding
Correh@%i on between spaces and gauges, sone four-point

locatigng, £or thg farged) AnReted AbRye( 602-6hymaY e peryied out anamiterative search and

, ) ST RUCT | .. 6A
ol o RN L B b
and isgiadtenh ceryiautruofurd hawla Bepre labeat 4 @iissHold (andn® W ik tdependents).

of .the nmethod of Fig. 5, in accordance with an
Manysuiiaple s¢arch giethods oy ip e arherrrxample, imthgrt of graph search and

oSS AL o o BUBHE P (2

t hree di nensi onal shapes) that can be
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constructed fromthe identified triangles and ranking
the configurations using a scoring nethod, ultimtely
waedaoiiizg the configuration with a hi ghest scPCEIL202/000614

6.3 Q@ECONSTRUQJWNS%:RMM 's]gur a}i ons that I:_can ge
copstructed fro e tri.angl es found i.n Fig. are ..
CoREh HXnitlary Bop et s G SnsieRy B araetm v senBaCrative areas.
In aﬁfexéﬂnFlabh emBOdisicht 8f tHe ifveRfidr) Uhé kéRAstructiBn 38 allowed to recreate a

_.exenplary enbodi ment of the invention, the
disjqaufrronf guratiom stsucture, Wit eacht digioind ph aepresenting ampdpeof one target area.

Optfifthy B2 Resnt iR a0 he hyERAFren 0% § SgineRMEpp i cnough
trian@Ry 8§ eghu gl Mhoietids) kHat lidtedcbhRicy tl‘_IeodiEj@i‘h? part§/ ?ﬁ%g'stogﬁﬁ’d for various

or exanple, once a configurationsolution h
reasefisp and/grewery nohavaiableas thef gaugel sgaisédirsp that atcontimeyus structure cannot

| uti i S ] . L I nbodi t of
be ref a3 e 0 s AR i LwaRbn method i s by bur Iding
UPORLISHANC the AoV e oRMREBE S11oFRN a GXANEN 30 aiﬁ)fpte%ﬂagﬂgfl Bnce in a

is added”to an existing configuration onl
reconstmpeted enogfipuratiell. divendif et nasgle mtualiptappeans swide (oemyiré) in the real
MWth a pair,of noieties on the .structyre. A threshold
contigptafioR. Bk o g s R 6D SeBrreLy PR ARG i Soucture to be
recoR@iubizi N 1tefhalivVily of a8@fiondNyt 8rtHaiJY ¥ Mld%eda%déﬁgegxnﬂioké/ than once,
a threshol d of matchi ng béfween foieties nay be
howeiest,i thisl maySaffist i tbeacore, fohexamplet regduciageitr Adarmatidelyp an iterative
mat ch. at the ends o] e, mat.ching sjde, or to have a i
expeTsh iRl SpHe e Ao ERcaboh DEIONT i SSckaeh DIoRK 88 e fiiget (6-¢. with a
: therl batl nd/ or
suite R Gl o SN B0, A} B U Pehe Mlane EM B BN
i sOptidreadilys insat irserfention ig allayeed, faryexbmpte, for vaewiag tthe fihalrstructure or
bilndi ng location_using a di.fferent binding nethod from

several ¢ Steliges; Fakexagmie. asa deemPafifn fgnpIdenasds, 2 human may be
requmrgeﬁcp%?néjhﬂ%dggfom 0965 mAnbdadbr S OPX% parts and/or to

odi nent o e 1 nventi on, the constructio
remove ecErtgupatsilntitiesfrom consideration, dabed @ lf@rcdxianplehimharnetyetience and
fromthe |i.st a?f‘ avai | abl e (bond) triangles, until all

judgmgnt andjog addigenal jnfarmation ahput the target AE ¥ANIOUS PSS | angl es

Al %f g{lﬁg?lbg rel?t)@/d h{éﬁ (e)hé IZ&]_SS{R%’ %L%%?)Si%%égﬁ&ng and/or shape reconstruction
methBAHis| ana0fi2 46 GO GitéractdepProgus aid/eito fayhedd dripuddvilophetis IFagexample,
nodul es, each of which is _constructed from

the applicatigny of ths aboygyaethgds capsshewywhere morgexast date isslggking for forming a

LE.k t f . L.gur at L.on. a
comiFER T Eulenil KA ke oY arAERAELIL ot BB sl e
r ehshoald| len asted ahatt the resftyg seadtiieSmbehage demhirvad(efd. O8mmetry)
the tar 5 havin? t he configuration. Various

t
ambiggtiy, g b sel8 @Y eanglesd Opfianally, dxeambigujty s solved by using at

dj of . ' s t cord n d.is.
et D92 b B O e SE SR e my ne of
the possibilitis. &AQt@ﬁiaﬁUél?b't edditlosig] therffebieofRfcpBMPdshés i u8éd to Eistinguish
triangles thensel ves being correct in the first

betwegrp e twe, peasibiliting| Altgmatinedylioreadditiphaliys epriorviafierination is used to

. I,S.a product of scores for each 10 shared
dmﬁééﬁ%ﬁ%ﬁé%@ﬁ & In an exenpl ary enbodi nent of the
i nvention, the score for a triangle side

6.4 ALTERNATIVE RECONSTRUCTION METHOD
Fig. 6B is a flowchart 620 of an alternative reconstruction method, using clustering for

shape reconstruction, in accordance with an exemplary embodiment of the invention.
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that is shared between two triangles is an estinmated
probability of the two sides of the two triangles
woopendiony3é 0 a sanme pair of binding | ocations. POT/ELR002/000614
ex enmzaraymmgiecﬁ gebgeteddforh i set 6V fohd Giknglds cthatcwere fond to bind in
uct, of he above spreadi ng function, for the

the aisayymg ﬁngEeﬂa&e EFig. 3 This Hiapelpds ysedras adase fop pensirycting a structure.
onRE524) B SR s B o B8 el A UMD o

two Hrangbee sipiréia yide Withciabie othedénd daeh idunglet dlsyshaidd@ sideOkBh a part of the
does not depend on the lack of a triangle. For

strucliyrg i Be Wingh %Vfgeﬁeff oft hg stuethTegRY T ewymgl@: bagidss @f frsame triangle,
L L e R

struchute diel st turd@ows by ohb poidcBrpadecduced. Al ternatively,
the score may be reduced responsive to the existence

of G%IStrFI?eéF?&I(é%‘S)ﬂWHi ne fréanglenairs can be adsierli Hhis aempletasreme potential
struchgt found on any matching gauge, for exanple, based
on their count. Alternatively or additionally, some

_coOfiegthére iafsevemay phisibleitifticed té maRe aden féredkainpld, &r selecting the
for exanple rul es that descri be what t he | ayout

manglymaeraand{prl fgp Reciding evherg ta qubthemew @8, agtngi ofi passibleystructures is

[ to yule.
perit con tg’%l? {)ﬁ% 69? oalrnaeéx%e qr Fach, P|8§ﬁ1 | aﬁh°1°§5° f5ignglegpairs and their
1ocati@mwheqeecsa§ may 58l el LphidtatfoPbneisp1dalyl sphRnind@nhidpRethreads each
At 606, the structure with the hi ghest score is
time gayliiplectmiangle maws aeg availablet foo fselestionhandddmench | tonesi@npairs may be

t r not ed above, 602-606 may be carried
aﬁaCBé)({até‘%,h&%%ﬂll ca$18{1| ve search and construction nethod,

f OAt 63RBRD &B2Biatd repbate by Eﬁ&tiﬂglaﬂ%o@ﬁbietm&?glého@s BhRed € turn (or in
sear ch progresses and 1 ndicates a certain struct ur e

paraligdls Alteraativslyalnsher metheds off cﬂe@el(aangl adlothei possitis structures from the

ependent s 0,.Ma swtable ch ods ar
wian 8P RS U, B, QPR 7 privine P e oS il 08 Sucture is
clearﬁjld] itabld beurdble t6f tﬁQ@ﬁ@ﬁhff&a&aﬂE?cehf £9f {1 tHang1 %, 50°
ch esms1 pl ayi ng proélrlarrs) 42 WD 2004/ 310136 anglese.., 30%, 50%,
70% Fomamy |seedley, omteemzdlate 08 gREGONSTIR)CHE GRuLAR) deIGpﬁbdl iGemarally, the

nt ..of i nvent i a tar
sreatf, SR ulplorcft REFRE Pt 1 el dirorastd L Rlchrimprovide 2
strucfire ()€, b\‘b‘ﬁQﬁfdbpﬂow}t B&d’it?&ﬁf‘sﬂb%{réroﬂle'sﬁ'uédu}@%ﬂbé ‘Pess constrained
recreate a disjoint configuration structure, wt

bytheasﬁaymsgltmndtm@abttlessectﬂper;@bia ng a map of one. target

A1 b Raibe 1S g dhe. gerie s paisn sTautrgHOptionally, only
somel ditROEIbSRudtfred are FBWAE FORUxGl ﬁs%nlgt{’ﬁé 1&&5@&%‘?&%‘6& 5 e a certain

disjoint parts failed to b r various reason
size. aindamexmplerynqnbahmehabf g¢hé nnventioyathg emsthbd uspptied 39 a maximum

.. ..[ ha S struc re cannot be reconstructed
hkeh‘E)? ﬁﬂﬁoﬁtﬁﬁﬁ%@g at“FPa‘f Y StREWE:  Optional Iy, the

ab&weﬂ RRABSHbRhREs k! QRerdy t\@heewhep&& I%E&@&{tmg”:l ¥tructure in
once 1n a 10 reconstructed cénfi guration a
which theasuhbtenchot isfdupd ainpmagxenipliry empodinent eff therintdneion,ethk clustering
[ undancy .of simlar trlangles

configuration, the re
spacc 3 ferfheh hes Aipeld Fipe EidanBe PhEieiteaniihe FnBe) and the space is
spanned by the sides of the tnangles. Thus, for example, a 10 point sub-structure of a 20 point

structure is marked in a space that includes the same number of moiety types as the sub-

structure, with a location in that space determined by the three Cartesian locations of each of
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reconstructed. Alternatively or additionally, a
triangle is allowed to appear nore than once,
whomewerie t his may affect the score, for exanpP@l/1L2002/000614
the paintscieng), 30. difdengibnatfor el Y0 puint beb-sthichge). eVamusnméxahtions are
descri bed below, is used, to bIo part

,agQraaih,,ag %

optiogally dealt with by selectimg a eeriein tangle tasbg # hptedriangle Bawys an orientation.
Aty BPLERHORIGT 0o R4 MR whlRubbARRM G Sldddohally symmetric
manrex éufrpthns arfabyzed) svthaght besults fradn different orientations sy deabmpared. An
exenfpgqma ate structuyres. For example, if a determ natiaqn

£05 el RN VHiSnBe H Y alame dEHhiien Dstaction of Three
Dim: g ol RARS il glogiatﬁgﬁ%nﬁ%{lf% by Computer Vision

con |gurat|on parts and/or renmove certain
Techpignes”pPNALS, ecluhie®8) pp.riddds 049% Mecrabead 990, thé disclosure of which is
exanpl e human experl ence and 20 judgnment and/ or
1ncoragqﬁqd115>ﬁ6épbyﬁq BiR%: i on about the target of various
It
i h)ezf"g 6l3| Satbeeﬁpﬁiﬂsgu%%qugﬂgcté& ‘;’Helcs%gu[rg P fkﬁ SQIB% g.xrg 1S common

enougln ahd) parge efowph it id Bothcdorneet mdmmﬁﬂ Bﬂﬁﬂ errﬁplalfywmllit&]iment of the
drug devel opnment. For_ exanp the application of the

inventigsy @ tﬁﬁqsh%‘é@gclérﬁpé’hﬁf%t%@ﬁ@ wﬁyéh@s@a@qbsme? gvith structures and

lus 376, D T e, SR Feb SR by BRI JHIRUE for cxampi

scorihg, &hmxhdxplbebmaeﬂl hdvamuldiel Esﬁﬁré”dfl Agching ugt phies aﬁytnangles (this
have a mrror (e symretry anbi gui t due to

matchigg @pw b?fthteﬁh%lﬁ@ﬂ @ng@snsttmapms; forteﬁm@pémémgw 1:tr9ser Ehreshold)

oA aerys 8ol B8R0 e Pl E R BR it

Ok ¥hdilé b@ﬁlote’dhﬁatﬁﬂﬁlil the kiubiefifig R May bRbdte @fstructure that does
additionally, the effect of steric clashes is used to

not uge &ilj the un@;tglesm\léemt tchmplel apmlbﬁelmm ¢ the pharmacophore is not
rnative tionall tion.s

esserfal i BRLY YEoften ot B iinbi o el hote g B s fnding

7. ARRGSYRRUCTI ON METHOD Fig. 6B is a fl ovvchart 620 of an
alternative reconstruction nethod, using clustering
for__shape reconstruction, in accordance with an

7.1 QUERVIGW enbodi nent of the invention. 43 WO
200 4pb0d. ?ﬁ)c%ﬂf Imed S8R 0dcbnétudBig a t@gbtldréd@iin®eiw8ed to provide
selected fromthe set of found triangles, that were

a wideotange ©6 ifprgation. The aualstyaaf the dnformasionr andgito fypeiagn b8, of varying

£l angl base for.c nstr ctln
klndssﬁozlg%vm at% eélgﬂaryety% ?fa B?Ia{nf ers, 8’}%" gl usg e% classify such
informb@én:t he rerral ni ng found triangl es, such that the two

triangles share a side with each other and each
t rehbgmpletanses. Theindermation arayhietchmplgtaipn pastials fow exanple, a complete

truct sides of the structure nmay

targe z}rew ?}oqr(aﬂ]ég%q1aé@¥f’aém§% i angl e, dependi ng, for
eXBYFaSulNod §igtidtithl QUE B0 Y -fadi Nnfoafidd ANEM @xRRAIhodel. An
is added to the structure the structure grows by one

exampls; qftstatlntl@j, afermaa i} & setayb ecdatond pra2bilitieatoria sebof possible models.

:)g(lfg e}gﬁ gg({es H@aﬁl}azlonmay%q gﬁgl%ﬂg&g}%&@éei%@gp%on for example,
beingPAS &tdet &oﬁ@l%ﬁ@%a&%e%@n&ht Gt exahiPle & parmictoric 1Bbdel whose exact

selecting t
value depends on addmonal information. In addition, information derived using the above

methods may be used as partial information for a different process.
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triangle pair and/or for deciding where to add them
At 628, a tree of possible structures is perforned,
whoonepaad i ng 624 and 626 for each possi bl e chep¢TBE.2002/000614
tr (d)lﬂ]ibetamadtroﬁ dhel 1ﬂfhmilat10n|rﬁ@a’bé supporked by priRe ésformaion or it may
done, priori, for exa by spawning nmultiple
stan WE%B%’“@&EYF“ hejipgonfliet with SR’FY mfGiEaEonai rs are

o) Eoet el TR Ry ly BE B8Rl th M S5y et exists if i
desirGBle; &rategative, ircthedt e Beyusé@&pemibtilygo &hdcknnis serpdi possibilities.

triangles. as bases, in turn (or in parallel)
A Weledhe vﬁwgmatlefl earnerAg e ke alhouy ébf-‘el?lathmaéocarlpn&,h%some case, the
: 0
infor &nlﬁg kPAa g%é' g%?%é‘ury J}qtt%@%:%eg Efulg)%gllgcfing%ag&ls%% Q&dellr As will be
descibesl Below ufoe exanple,l £ gédn)/etﬂm gtrhcttleean mlsurambtethe @sefulness of a drug
utilize a significant percentage of the triangles
lead(e g., 30% 50% 20 70% or any smaller, internmedi ate
or t
Gelrx]lgsroa e?ﬁbo\ﬂﬁlméiﬁg cr)fe &a’F %ﬂ?]e he ﬁ.ﬁal#ﬁs g "1[%?(? §>n u1re information about

the Qﬂugésl\ﬂihﬁselvbﬁ fod rbﬁlﬁmﬁle ttﬂilﬁ' e€1ative bintling bﬂfmh? hxﬁi/or their chemical
provide a structure (e.g., even under noisy
behavigh .2-i eﬂsi)ependﬂwea)éuchﬂn@r@w%my be generalins if may be for groups of

o R S AP 8 AR (A BT B i i

geAstat Bappadctitéd, shchsd WLﬂéIszﬁf)‘&ng ge enRlfdrmation hyamé’:ﬁble to many
some _of the substructures are found, for exanple, only
methpaeof apalesis, seme | whieth arscdesesihrd belave am?atm magy 2ppliqationn some of

iR T S0P TN B M TR e
game’ilﬂgDﬁlhhbﬂ K@brmasibh laﬁbﬁtrtﬁe td¥oetORda ahd @&eeﬁdtb&e&écﬁﬁﬁ Uh&Sanalysis and

are clustered, wth eachgcgm nt representing a
somesgxemplary epnlisatiowsi asthintegeated asspariafiadrag discavsonprocess. an

f.th .
SRR G0 OGRS bR 9B 15 4 cion
geonl¥RicAl 1288/0P thbMfeal fiifBARdtRh. Albridifel§PGHC delﬁoxﬁwmﬂ?eduﬁﬁnnatlon is

the sides of the triangles. Thus, for exanpl e,
assoqisedwitutbe scqousmwtlen@ﬁ ar 4@ tprget;tfor etampd¢,une mannearskeﬂbr to that

C i ncl udes .t h n er
used 3} BB THE pands PERGTalyafoGRBPriilp g Sosilinse fsgd for storing
informaa6e determ ned by the three Cartesian |ocations of
each of 44 WD 2004/010136 PCT/1L2002/ 000614 the
0i ntsﬁ&_ L?@ 30 di nensions for a 10 poi nt
RUCTHON VERIGICATIONNt ati ons are optional ly
d%'ah eieiBlaby eriBd @bt the MOEtRINNthE B P8LE alPo§pof the layout is
base triangle having an orientation. Alternatively or
deterguetidt iloredel gxame Sparceorisguetad Keybuhiis hmsltvzeui:ttcu rgeserate thcoretical

bindipB e B MR Pt iR aRen b ier ek Pl Al oy vatues and

tual BIRARISFhluedin s Mical it
eotuzf DITRRE ucdndy ARER Ll i Bl ettt Db ey e MM b et andor to

indicgie nalegics0d inasturagtafitsd lapttiahd/or the Beamlnstglortlah process as a whole.

Ma ormle ul es, b ter Vi si.on. Techni ques", PNAS _
voklrBstey praictionat pyoesl veRBerisarts soRL. g xample, by applying
an a&’dlﬁgﬁﬂstéﬁtﬁlgoﬁnéfﬁﬁdc Bnd/Sr akGOLiRARALS delaBf %bﬂvekéﬂ alteénatllvtes or for

reference. At 636, a best Substructure is selecte
verificgtiamssumed that if a substructure i s common
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10 enough and | arge enough it is both correct and

useful. In an exenpl ary enbodi nent of the invention,
w@2aohoeabol ding is applied to select only thosECT/IL2002/000614
7.3 BINDINGCSTRENGTHh structures and clusters over a

ﬁ mﬂ%gthéﬁgm%gg&néﬁ{ &F Meo v%‘&oqﬁﬁ g@%erzggd lf%%qt ?ssa.nalyzed to

SCOori ng

estinate theudehitiod tﬁmhng sﬁéngdﬁbﬁ bhﬂ@gllpomal mSthé)ftal’gétl aeg|@san exemplary
his pmatching may be threshol ded durin

embey v, of HeoHentiogy %mnm@ﬂgycan |dF aaeieledhmds Hspesfical binding
saloToEEERRE VLY o0 YRRl L) e B0 e ey

caussdby £ rédncedbruateaded affifityufdargetyarge Sﬁbﬂbﬂuﬂatﬁohhsl géner#lly statistical
that does not use all the triangles and is not

in nagepinge therepare siagy efﬁ@ahiﬁﬁh@ifafﬁeﬁ@%ﬁag peababilis: loweverpit is expected
tat 3 Bhech U ERR A ERRO BEFIEE ot SN Bpplel i the trger

area 24h be detéaqﬁiéd &\, Hha iskastectiy anesmendes) Eamt ldagt Adtakistical analysis
reconstructing a target area can be used to provide a

of biiding shengah gpay eopiviidedn Optineallyca ibeselipe isharovided by analyzing
t

moice 3P TR s8R Fhfalib, S e g R B L ureab i syt sovee
triangles.used to classify such information: 25 (a)

Corrpl eteness The informati on may be conplete or

for exanple, a conplete target area nodel or

74 Hvﬁﬁﬁeﬁbbfo WT@RAQ'E’ONS an area. (b) Factual or

stit mséxahqilaryﬂanw@mha)fqhe fimedntioh, thofRIE ii0MsédStoABetermine an

exact nodel . exanpl e of stati stical information is
mter@t@eﬁemeenéh%bmd@gmf dpEmentbinding peintsaFercaxapipley sudl 451 analysis can
com éjﬁw co trfb%%ox# gg?%?ﬂﬁn%f oht to%g kn%in&o e)r:;ge#p% gaugf), as compared to

|ndepen ent her Fmat1 o

whatbigigxflee] €Xa¢bastads] efdrgy tnd@theb @ aREREBSE NHind/ok @6 compared to the
exanpl e a paraneteric nodel whose exact val ue depends

apparsnt gorfribitiemiof ithet dnnding gaint Ita thel dinding) of iandifferent igawge. This may

d d
il fof S Bl Pt FalOl T bavng REpuResr ol 8RG8 opgge atfiniy of 2
nelgh?tﬂﬁﬁé QA@radfor foatib? 00N 0P bacH threr@dtivnk aind estihfBd add8r modeled

information may be supported by other information or
using 2 meds! of steghonio harge distubution nvtha tasgeti n conflict with
other information. (e) Positiveness. The information

i,a that it indicates what exists if
7.5 E?é/olg)% g;‘b{:N)ﬁ ysi §e

gative, in that it can be used
pr qmiomeypwomswkd susome degrien of AseTBeY, ithe deterrgingdhilayout can be

h f b b t t
cons g SR B SEURIAEL B T BB B Pl b . e
geon{eh? SﬁQH@ttﬁﬂgepfaréah‘?s taRAIgLdd. aAddIAsndd| MEdrRALb CakY %s pPsvided by
l. wi 'l be described below for exanple,

detergvemngwhl@agalgw disk not dingher boued veiflf ed@wm@"ﬁmﬁbe(\mﬂunmsg the binding
scomry e S il BT n FP PR e bR e e to steric

clashes). This may assist in further defining the geometry of the target area. It should be noted

that some steric clashes can be predicted from the geomefry of the layout. Any failed binding
which has no other apparent reason and should have matched the determined geometry, may be
assumed to result from a projection of matter that does not define a noticeable binding point.

This is described in more detail below.
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10 the gauges thensel ves, for exanple, their relative
bi nding affinity, and/or their chem cal behavior
W@ 200g/0101piH dependenci es). Such i nformati on mayP@EIL2002/000614

geper.al i r f r . ‘o

o exBiplapy, BboliErch? e B8 B5urRion, M BEirier: Milysis s used to
deteratitk & Rizefreatryiold imt@afed TOl Ye.gAvhzdalbew y0Priech@ieth Fig. 4B). A

such a_w dely varying range of information is anmenabl e

smal} Bolggpd/or rertHip groigtics ah fhovle entsange may ke @K the possibility of certain
ri o] . n ¥ 1.0 15
R L
classifyiagphataygebfol ¥simploEidiedion thHeaifb dfasubsthté thag &rmiight Work on. In an
further information about the target area and for
exemplaryr epbedigandnofintheadBysptips, geametisab abyR aeyg., for substrate
apl.d cat.l o It t ed rt .
sefSHT | ppBhes ) SAEARA BN L4r B Bl et aen 108
Detefiiahtysh 6f thé gednﬁéte)gma% eldo bausefilna decidipswkiat Ghdrliig agethods of small
geonetrical and/or chemcal information. Alternatively
molegitlesenfl/e1 gavged gray Mesk (a2-oraide usmlarge flgresegatmerkgrsedf the entry hole
is vavh h the reconstruction and/or the target, for
ax nple, in a manner simlar to that used for drug

| emgifould bé Gppreciaed tihe itsoMd dasEkapRiaf e @BsiéMe rédoRSredt the geometry
dat abase used for storing information. 7.2 .

of a treNeE RaIET RN EFhemicA birding patigm endaefveisay enbodi ment
of the invention, the error size and/or type of the

7.6 DETER )ﬁAg’iééde@F%‘fEﬁﬁdcm HE§ exanpl e, the

reconstruc layout~'I's anal'yzed to generate _ )
“t Hasnexpwplary gmbeflimgniafithesigvension: fierigeladies awtdetested in the analysis
Di.ff erences. between ese theoretic bi ndi ng. val ues
procegh dnTaE MR 1o edTRRG L bGPk s epBMi A EisBon about e
targeP 3 b eRdmplR6; dnudithentdif €l iavéhtion! sték@slhstab Mg #he binding process
i ndicate a degree of inaccuracy of the |ayout and/or

are detpeminedobis compating) thy effmiticsaef diffekant gauggst withasameefriangles. This

or. additionpally,.physical verification jis_appli,ed.. ry .
compapis i alonghs kacks iR NSEoTRY onk S rhnf B kA bl 3R PtRBts fohavior of
the gafd, @Bgras SAYnatdhigoytht %ml&egéo ViRa/br JtheR dtihy ®taiéns. Steric

for wverification. 46 WO 2004/010136 PCT/1L2002/ 000614
clashgs grepfoxpkaiap BTRERE Whem therpreximityl oz ppteatibloeiientap of tfe gahge and the

[ nvention, the generated |ayout is analyzed to
tmget@f&ﬁ%?é@“r‘f%%%ﬁﬁ?’f‘% fleﬂ"ﬁdi ng strength of binding
POA QS kihpbheT thar @ﬁ%esafseﬁlo“lﬂ"alﬁﬁ 8RR ahYodifehe i MBBtinvention
of the invention, the reconstructed layout is nodeled
relatigely righd stegici dashedinay be gxEcied lto ssuk drom the nyaygetic@patingmeoieties of
th cal culpjat d. Vtgri atian in the actual binding val ues may
© gpBC Y tolrghe seatieldd a reduced or increased affinity
Of Inl A SBIpBirf BmboMinesf thERiveRflor, $hIRBEE &abhés are used to generate a
statistical "in nature since there are many vari abl es
map tolidocatibhe atabthediarpgt phrad bnteiferet with Hpuge atoms, tthusspossibly indicating

oo ETEL B U o 00 T B I Lo o
bindiﬁ%ﬂlt&%ctﬁﬁlt\?ftwgalfﬁ@; t8-2noftbdible g gfilaer geti c
C t Rarm at

nsequences), I'east a statistical analysis 10
ofInbam elxemgplatyr enbddimenty ob thepinoeritobad theOptap an alskd to provide further

. . baseline is provided by anal yzin , ..
information about the shape of the active area ){n target 100. Alternatively or additionally, the

map is used for assisting in drug development, for example, by filtering out potential drugs that

would have the same steric clashes. Optionally, some level of filtering can be achieved simply
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nol ecul es with known behaviors, or by conmparing the
bi nding of different, but simlar gauge- triangles.
WG 2¢b40NTiBR- BOND | NTERACTI ONS I n an exenpl ary eptDTi2oemioos14
of .the_ invention, the analysis |s used tqQ defermpe an )
by niaiching (e AV BePrERdhS eRemEntefi sayEes haf thasicfve, bit &d not, bing
wellbi ndi ng poi nts. For exanple, such an anal ysis can
conpare the contribution of a binding point to the
bi fgpmetrictl andéechanivabyafigity amdystsompyalsol be asedibaletenaine a shape of
expected (e.qg., based. on energy.and othe )
the ‘P&F‘&ﬁ?"gf?%ﬁé’? t W&?f’dfa XA E 1 Pt PRy syt aa/or to determine
hich Pk driH duBBer AL ist é&iﬁvda!r' oint to the binding of a
" different gauge?S T%Egs y &lglr% cate, for exanple, the
effect of the bonding to one interaction |ocation on
7.7 1RENFIFIGA THON OF.CONTROGABEASy i nt eraction | ocati on.
Optr &1 lelnplaty eMbbinfhast t}'p@ ivetich, Bl bifl @i}lg geesﬂﬁg Ld/or reconstruction

nodel ed using a nodel of electronic cha
are agialyzed touddtent one or meore aounfedl arda, & tHECVERRGENE AW, X¥BhBoFareas do not

. S0 ur pgses, . and to sone degree.of accuracy, the
T N T
modifiee niodcaRt Tﬁ[s%coﬂdﬁrﬁl‘ﬁn@%??%&?aﬁ% a?f@@@%@ﬁﬂﬁlirxgg belhgﬁor of the target

i nvention, the 25 dgeonet he target a
areaanal yzed. Additional information may be provided by

determ ni ng whi ch_gauges _di.d nqt bind or bound wi.th a o
oA HEPIPRATY STBQREHE Of e BenBph AP0l F5EAEE (PIiAS by ther size
d By théifbeih i i i - i
o i irl1ver%t [ %ln,é ‘?ﬁ&%e ue atnlgﬁlgfﬁérr%%c cl 152@(3?)‘3?3@%4'3@1%@ ternatively or
additemilygs cantrof archbare diehiifieby tdseng dorddigsywith pafie of ga@®ss (or in the
area._. It.should he noted . that sonme steric clashes can

presgge fife¥Arions plegies neptigaaibe seigcted. arpront gyotffer thgydetection of the

| Walcl 0., \Whj _ t . ea :
pesfL) 66 BhAF, 2990 UL s NN MBI RRpp L R ety o
additienallg,s somes] txeas el idefitifood dropt ahecdtiape of theatre@nstri@éd layout.
does not define a noticeable binding point. This is

Altergalivsly gedditionatly ethg erespnceisd|confrolareaggs defgated by thwe being left-over
: / | Ak [ of the
saug et WA ol I Aol aBoPUS AR B o Fo0Sh R on
delneanmmexemplasi erabefiment of tHeoineertivhp dapedinkOén (whether binding to a
ere.arrow 400 is shown in Fig. 4B). A small hole
controh gheg is gestrpblerpr wpdesifaple, the differcpiial ddeniicatiereohegntiol peeas may be
. TR I certain drug sizes and/or
used?irtpsgggﬁlﬂg?ét}hg?id\#ég%/eggsr' additionally, the geonetrical
analysis is used for 5 classifying the target, for
7.8 OTHPRAMAPANALYSIShe size of substrate that it m ght
I i f.t i nwent.ign, .. .
gonte i S nfiac) SESHP ekt BEPISY BRlledd o Dferd SRR hRmaton, in
accorfiah@r with @keraplaryi émbediments & thy indBetnC For axahpls] & Wted above, the
. the poietjes in target area 104. Determ nation of the
distageeopiep ynding paing drose aycantrol ares ofeastive rigeanpan affeqtkthegype of drug
i I u wonLk .
dovefFEATER cimTE drue i B110S 1B L0E HELREP b5 Plncing effect on
the tapét for Bodngple 1Kat oS ais AIrist. A molecule that binds near the control area or active

area, or inside the active area, may cause the target to be less sensitive to signals and/or
incapable of acting, e.g., an antagonistic effect. Thus, in an exemplary embodiment of the

invention, the location of the binding area on the target is used to assist in determining what
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It should be appreciated that in sone cases it may be
easier to reconstruct the geonetry of a target area,
wo adoheroiBhan its chem cal binding pattern or VPCEIL2002/000614

. 7.6 DETERM NATI ON SHES | .
sort §fbeeapentc <G YR Do £ REVINRRA FH T OF SKURPIE: & pindipgsarea near o
targefhRa AR ErdiSHe & ArnleehRB &iYSibks a@:éespgftglr $arp@npd0r used

to provide additional geonetric an em cal
i nhloanmheroaxambtﬂ,ltbmdmg ateas dldt. aré mutsnﬂeeﬂmntat@t yarea, can be used to

enhafC AT OBGE s BB PR ﬁ%%@g%l%gﬁ (85 ey intiils hrs Wit bind in
the tﬁfﬁgﬂ ks 'al?&;g&fts af H&0SHsi Wi 5i3a SPRECAhbiARHESS binding areas

conpari son optiona es i nto account one or
provides e bofdirg dtreygth @rentexithan thahﬁm'ldadl idehdwallyrbycdach aree, while the part

gauge, ee of ch| ng to the bindi eqnet r .
of hncpalfcult thopn a i g WrEtatiesngn arashde; 5 HEnE é%er%ae@tw effect.
AlternQiv A O%cﬁltlh gity ed I’H@l@&ll& NfatPhRYL 'H)tﬁévooﬁ éﬁf’it@% may cause a

over gduge and the target ere uce
confériaeal bhange ngpxafrént sudhya chaagd ineths tangee nmﬂecmtae gauges i S
known_and, _i.n _sone _enbodi nents of the invention

8. WWPM‘;DJSEWEBV&R@C@%% may be expected to

result fromthe non-participating noieties of the
view or the scaffold itself. 25 In an exenpl ary

nﬁ nt of the i nventdO the steri i’ﬁ lbashes
us SCQMFRYIS# Moy oG FXPERRIVE PIOFRSS WhgFebY HEnas P @s‘étnng diseases
| E@:{ Tﬂét OE%E Stafst \t}l ?H&ﬁlfﬁhg rgstar ef "Jc?c' b@oﬁ%c@dyb eI grsu)g, finding

cat occupi e el 'ectric ¥
potemtaal dsuge fthdl laéfedtathe eirget \whd ctlkendtetemhmn@pz;haﬂqe iftdny of ahle; potantial drugs
bindjng interaction with an gau to.a notjceaple
is saffegfidedcpendabln @iamppatyyta 6fanf1 HREe; Hy1Bfi 1dreg candidates is

mod1a g %e 3 gggh ﬁat*%ﬁg)\f I ﬁaafcé’ {ttnlﬁﬁ'g sui é @n%rcq%tf:' SYifficulty of the

active area In
drug Aliscevérgtproceksy isothe aliffictiity frakhowing vehat lﬂf&‘ﬂedlﬂie wilkdffecirthe target. As
assi St'iengl n drug devel opnent, for exanp

will bg feseribechbeden lad’pmqn&qoda?w%of{ qhatmvem%dhh Wé“qdﬁ &f the invention
e GO Jf 8055 BRLUBRULY AR AR by s he many

unexpéetéd @a@ %édﬂ@@ﬁ;i«ﬁemal aﬁig@ Iwmcgl teRéerdhiéty ugegtmdle 3hdler unpeedictable.

geonetry o %auges t hat shoul d have, but did not, bind
Agaifepy de@b@ﬁsb? PWalsomg dnethodshehtheanvertion gy barised 4o @t least partly
[qu used to determ ne a shape of the natural
redusu Stadrla f the target, for exanple, if it is not

cl mﬁbanykmmls@adéry fmétigoddetyeto tinseer trovfilestiongaOhe,df tHef®what is a
substrate is engaged by area 104. 7.7 |DENTI FI CATI ON

drug opoleuierihey b 1m§4\s>ngky a adlestss) tanggt malsele nbyie, v foensure that these

oSS0 A SR BOE ] O yEOTABSH sivusin

Metabaligh ExcledBeTaxkicity) wibbh frahslaésiat focdd®in cliidd tids. Then exemplary
mai n" substrate of the target, instead binding to a

emb@brpama:tféhmwmm, the rmth@d rrmemiﬁoanﬁm eppeaskiae dessribathheyein are used
to sslgﬁ av& ofan ﬁé ?1 I %8 )f)o?enIlaelCtd%gt hr%of%arﬂ "#at have chemical

characteristics that are known or beheved to improve the ADMET profile. Lipinski rules are an
example. It should be appreciated that by knowing which parts of the molecule are relevant to
binding and which are not (as provided, for example by comparing a molecule to a model of
the target), one can more easily modify (or plan in advance) potential drug lead compounds to

bind tightly and/or meet any well defined qualities.
50



10

15

20

25

30

area. In an exenplary enbodi nent of the invention
control areas are identified by their size and by
wo b@inidies ng di sjoint froma main target area PeyoLm02/000614

regonstruyction. Alternatively o addi tional]y,
cofit Peperaly b BayecmeHart ad Expépiglly 48 YapuB PaRACIE G et can be
usefilah s8le@ingdAbERed & reéé%réhpﬁeﬁéﬁgts&ﬁ?&@lfo tl{é‘hia?%td ﬁgj ecting those

nol ecul es, optionally selecte -priori or after
that detmatt Otlrer afses lo€ thep abowenoranfreman tprotessraea a)sot descbesic below, for

i ntra-gau .hingin ependence. Alternativel or )
exarggly g A8 OB, P i THRBAAE r<Berhe PP, &f G epected, different
metZERE g Bt P8 HE ol 0 iy b Nk A Sty O e wie of

exentjparg etnbddimentshefitiee Ineemtepnl ef t - over  gauge bi ndi ngs t hat

ar ot _.needed and/aor do not fit jn.the . .
" eltoRiquidichs pregited, that BRI spodimsBli REntheofnveRon may be

o . i o or bindi '
XSRS 1P SRSt 0L ool Sl oo, n s
embodimehtsf ofC thiei immernfong dhet applicatieads wemi-betomatiedfdrogxample, using the
screening potential drug leads. 7.8 OIHER MAP ANALYSIS .
meth?ﬁ%t%&ﬁn%q {he Girepvesy prosest %9( GEAMRIEPY AL §j3ing Sep or a candidate
i, t i ' ' I i g
sonEh %y U OASIBEy ldhse 2 1BERRARAER! D, desioin
certaits gtietaitedand @agueheiteriti sdeanete inforae basedibegenpied proctdsoidcontrolled
. acontrol area or active area can affect_the tyIDe of .
using 2 pnmage iieligane. Wb wxigupoaes of dhe,glephdor srample; mapgping and/or

.o r n i .t .
iec RS o2 RN CRIRALAGH] 865 rling i s ancxample
of a ddeiiorbwhidh nivgde rédesved doit 4 Bhmad, €6r extmple i ve  area, or

inside the active area, may cause the target to be

| ess _sensj tive to signals and/or 30 incapabl e of

8.2 MUﬁgéEé)Efj?XT’QN antagonistic effect. Thus, in an
exenp talativeimisd type pif dafg dib®veryniv actublin drughenératied,iaew molecule
of the binding area on the target is used to assist in

is degigned e ArvRy avivaired fmcien. ooy eempleyrotbadimens9fotigenuention, the
abovgod'htem? ltaﬂg/ro?%gﬁr%&icﬂgﬁﬁg.toft fhe &€ tcmaf ﬁ&@@ gs%}/s ltﬁg ocess. For
rug. For exanmple, a binding aread near a target area
examphy symittisis aiay e adsistgd b sh®@ving whabihapk an acbesfarttaf thdd@ug must have
target area. In_another exanple, binding areas that
(or ligpipthg range @6 pessble H12geY- area, can be used to enhance a

dr des| . - di

Sy APy B8 NS R Bl FRRNEL s s
frompB¢ tibratyh@ld abdi6/ it themd eorter@mpRIrgsiaciag Gdietih&o that they better match

conbi nation of binding areas provides a bindin

the target dgtIomyr exseserthe Feplacement prodsticdd@ve ten vanae af%}ityoput a different

. [ t f | e b ' .
oGP e AL R AR M i
an oith&lGdize fofhifef RatropiRbic MbieRdl i éhoQllicbd ¥ppréciated €t lag strength based

that binds to two separate areas may cause a o
classefination whimaiefiasgeayplsprusedin theukibrary ednatustionn ferexample, providing

mult%?é&%g@%%lpgw&%gml on%'rs (%%Sn%ulki'ﬁlle%%%?ophé op %Rb}@ nF;me 1esS. %%Se possible

use 1s to achieve a better uniformity of binding strength between moieties. Another is to

provide a library with higher accuracy.
In an exemplary embodiment of the invention, scaffolds and/or molecule parts for use
in drug synthesis are constructed as a result of target mapping processes. For example, by

analyzing target geometries, a set of scaffolds that spans (with attached moieties) most of the
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Drug discovery is a very |long and expensive process
wher eby drugs for curing diseases are found. The
w@raaesE3starts with identifying a target to bBCT/IL2002/000614

e 65 L R B B o

- - . f - -

i 5 LS 5 R 8, ORI o

descritmddbed@w dor findingpdigdasad libnariear Bets ofviagistiésnoramorety elwsters may be
t ke it itable.. One . f di.ffi | t f )

el B RS B P S 2B 1t g
_ . . ¢ .

famﬂée Qts}ezgg% agg*n%&\lluﬁs? oMz{r%eéée%gﬁﬁf%%é %?&%clsj afScolWeleld over the

escr In SO nts o e

mappiny efihiany, tatghis. @tiimmiﬂy, tfe tatpetsi areesalected to dreeexesmplary dor expected
at least partly reduce this difficulty. AnqQther _cause
future Greets-flf jscxPessed of SESen IRl IO IEAR R PEIEFSS il it e generated

wsing ol e n SR R LB PR PR for g
enhameehieatls of the invention may be used to at | east
partly reduce this difficulty. Typically, drug
[ try to answer-two questions. One, is
8.3 Eh%ﬁgxﬁﬁﬁﬂgﬁgﬂgﬂﬁdrug nol ecul e that binds strongly and
af@fet simplérathge tdrug bymthdss. is Tea] gérevation, enshich 4 head, which is not
these, 25 drug nol ecul es hav he prope DVET. profijle
eXPe‘(t%%REI?? §tsawa§é fiie, %afr&quoa&?‘éfﬂ@t P&&ﬂ?@%@%?é@smgm processes
d r i .
know RS A Tp MR Ehbitly YL EmEACIALEEEntdh g el To doscribe

poteritial/apldcal, for Renthesidwsc, drop teadi Il 2 exeohptary asppadiatensof the invention,

described herein are .used_  to select, design and/or )
the mapnisUSGRhAHE SoPlefRISEING ARG nRREdIS Gaidergriniy golecule meeting the
1 Galy:es eristi.Cg.tpat o) ‘|
cons U SOUcHHRLARKERI" Lt el 7' o0y mbEL By o s
moleeafping being Wb us d staetimppoiacifat exkniplaty softwiireowhit may be used is
' arts _of the nolecule are relevant to . bindin

LUDﬁhﬁég\li‘o}M GISA)Inbhe LUBI pystapn gresates By agaching t@sgyzhemlca?components

' I . r 1. One
casfTRIELR SRSl A e l ddtatkuc on
driig poradiat aidukdaay then ben§ntheghdd shdadedeldpedrizgd aakyg, as is well
wel | defined qualities. 50 WO 2004/010136
knownamthq 1902/ 000614 In general, the above methods and
espeg] e j; O I f .y
o8] BhonkaydCmbbl bR, S mbIaGuk 3ulPbe eRRHRId by tnkine
togetB@nfridletule® dfhthenBimganitbral®) o€ lothty hbleGsles thading dmitable. moieties or
O her uses of the above measurenent process are al so

struchpee; c59 B the [reswltingomolesulenhasea highey affinddhan ensinglet gayge. This

motee FRRD b oPBEEP 37 S0l A Rl BAREELRH) moietis andir
addindl SoRHeE Yo PRYVilE vafidBCdRded iprépiedit I0ptibially)ehd!geu@E are attached

exenpl ary enbodi nents - of the invention. It should be

usingappradioidatretien than direstlydo sachpibar. fanviosaldy, byteaalyring whap gauges link

e TR S TEP' s BT R R4S e anor

chem@4D BEbpeRIes Sf eHe ﬁdrgﬁwhf%\’cs HeildRed. tHOR eRdple CE isélBctioh of two gauges to
sem -automatic, for exanple, usi ng the 10 nmethods to

be linkkd tegsthenmanibs basediop aptuetlindingfod addisienad (e, othsy saughshdomexample,
2,4, g,l,é 516 &bpegga%}ggsngrr each (S:I%:Ii]ldslep g{ g6auges that bind, a best gauge or other molecule

is selected for the linking. Alternatively or additionally, higher specificity gauges are used to

determine which of the several possible triangle measures of a gauge actually bound. Such
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generation step, while still allowng for the use of
human judgnent, for exanple, deciding if <certain
wa@engpalisged and vague criteria are met. |n SOPET/H29€/000614
ire process is contr

t he e Il ed a human,
highir e PG RBLES D PASER PGS, G Sl B ervepes miigties fiom existing
hSin
e
gaugex mqyl aEIso b6 uséd ﬁ)rdﬁh&rsamh'odvm«:mh ofrthe yentéwe fore eixdnegle,ato improve

clustﬁggga gggﬁfg?c{gf ?ég%gll& D@upstoat ‘fl?gl\p'qlpg%\l &ﬂrq@-glpgnr e gl'tc|> o s%ible such

s 607 Bt AT £60 & b B, Al

the lange ewntribenof e spebidic ezacgesnior akampls/ gaugge ovitht I,i2; 8l ornifriangles are
the tar ﬁst are used to. assist this process. For 20

creatsigmse 2% HPTES P1ashaf %saTndero BWEEY showi ng what
Shaps and @%ry\éﬁlbgaﬁenf’f) fnB ‘?meahﬂgn 'I&’l%@vl&%¥ %F tHePlirulctud bf the target
t he range "of ~ possi apes I'n an ex
is usedribm domeetily lodatd the linker aid/amchode aguitybie Iimkexsthe:tom nse suffer steric
t aki, n gauges fromthe library and nodifying them
Chﬂﬁﬁﬁm@ &t epl aci ng noletles so that they better
nmeg.c c e
oo SxOfhff Sbodhitn? BEnc B Efior 1o gARArEERlpgtcd for linking
w1th@1tmdnm§y$bnﬁng:t1hg afmodéxhntphd: the attaelly bindig2gangehtef @fected and
rogen bond donor, and chgosing . an.optimal size

hnkeacrpg%h?ro Altsratseole aedst is ysed tp defide mu% ga8sP & lipk agd how to

i Y2, S5 BERGE a3 he AL 6Ll B T Bampe,

desciibeavincthe GackBidurdp ke goitie etrgétdiceods Whidh dBgmedBNOrimkpwhat length of
mul ti pl e sizes or hydrophobic npieties. One possible

link tPsBTqudet Whsrenioeattach aaé/tof &t whali eraemiation @fat@r«hdq)n@onally, the lead is
consﬁ'llgcrbt?cpa r% E]t vﬁf ﬁ\gﬁleﬂh g&hgcggﬁ% gﬁ'l]lo%t ezﬁisn{egtea % sge 1ipft %eegs it§ expected
bdmemhodlnent of the i nvention, scaffolds and/or nol ecul e
parts for use _in drug. s%/nt heS| S are constructed as a
r eéliFma%Yell’ ar geéditionably; ingtepd of usine 9 medal agpaetpded hasgin, a different
ao tr t s .t hat
type ?g?ﬁ%&e} % tq'?lt g ']E 861 r?f fhe t faxogd; %?ﬁmf 9%% 8APSS: for example
gene&%‘his@ﬂgox?r@y E@Eﬁdﬂo@&@ﬁ& @ﬁlﬂ@ﬂNMR al"fﬁ!@ﬁloﬁﬂaﬁﬁ‘fexﬁiﬁ}zﬂebgenerated once

found. The specific scaffolds nay be, for exa
for ee@hgf ralmur@htw plogausah mayche pssde ldsewhaﬂlmt@jdlfsmm and type to
|brar| he cals. for exanp
provige My FeaRe TP hER Ppea AUET BTG o il Ry R BB mplsoute may
be ddsighe@bh®EonsPaétsd @f have lbﬁfdh%(sjpo%ts BDdoBieYorGlITHRY Rcatfs BBown by the
sel ected, for exanple ba on a statistical analysis
cryst@liogmhym@ tocking,rfer example fertwiop feecenrmong gaugest brgengral, this type
f.tar

of mod FF1S Rl Tof FOfialiariop bt phB LR Grapugareni is known, an

exactTRiddeD Qmﬁ’f' H@Qﬁﬁnéo@ﬁéﬂ?} Ssm@tab@l@ﬁ'doﬂfontnﬁﬁcet MB/hAIA §s available.
selected to be exenplary for expected future targets.

Alternativeldy enqedisional, ¢ noted herein, 2 ineasuremens meaydwsnadeefities gl target.
drug will not be generated using such synthesis
synt hesi zed drug may be a good
8.4 ?W%S%Pt’%r drug enhancenent.

In an exemplary embodiment of the invention, the map is used to describe one or more

profiles of molecules which would be expected to have an effect on the target. In an exemplary

embodiment of the invention, the profiles generated take into account one or more of:
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10 8.3 LEAD GENERATION Often sinpler than drug
synthesis is | ead generation, in which a | ead, which
w0 200a01013€xpected to be a suitable drug, is gePeT/ai2062/000614

ang t hen enhanced .and nodified using processes known
i n(® geomptry of iteraetion lacation BydHhodi ment of t he

i n?’cﬁ'&?ﬁxﬁﬂmﬂiﬂ@ra@ﬁ& joeatibtigd to describe a potential
nol écul e,” for synthesis as a drug lead. In an

ex@siza of ewrdnoe inte the aofive &rea()pventi on, 15 the map i s

used.as .a set of constraints d a search is made to
fi&ﬁ’%’?ﬁf’@t‘ﬁ’l pﬁﬁ"é‘flf"]rfé’nf’ﬂ]eareaz nstraints. Additional

co ' , for exanple, known synthesis
neﬁg%@,l&gﬁgggg akﬁrsml ecul e form being used as a
st €) expagdgbolity e.gAthataddifidmal momties vartee attacldd. may be
us,gd ,i% LUDI . so]d by. MBI (USA). The LUDI system
opeYRifRY, BymalecuienieAlresadli Ieast HaYG XaFiXcRRRs Hentosm 2 strong enough
ther, i dert ' uj, I 0 :
ook ROt B8 alebt SPNE Ly FXRPAR, 1 A aE A B Myl soncentrations. The exact
numbpeytreayt deplendyofoe exdreplapon theenffility ofytht lietstaztoh duedtions. A single target
... devel oped into a dru as.is well known in the art.
will geespllibprouids faree RRherof @Sﬁﬁ%mﬁéqs- dihgyp PRofiks gy be matched
: : bkl r nol ecul es of
aga‘qgﬁgb‘ggﬁﬁg&ﬁ" rﬁe;q%?é/glte H(g);ﬁé lrar%f“é%ﬁ'lqgé g]Ii'avi ng suitable
nolnedni exemplary siboditneneof thoinvegtion; the preflel hie@nemtedaing a format

has hi gher affinity than a single gauge. This 25
that ﬁd?%g‘}ﬂdef%ﬁﬁypaf‘r?él}?f seargihsofareand/ph }lb@saaaf;_p strpgfure. In an exemplary
emb QAR 1S00PROSRTE EAtT 6} om0 Bl s 10, ) G o o,

in ISTfabege froat BIDHL (withadarchisy BD databasesy.ol d, rat her than
directly to each other. Optionally, by analyzing what

' (e.g., using clustering), it is possible
8.5 2?&5%#}255 better estimate of a desired size and/or
c hianarc etenplayesrhbeimerit dfhte fitveptomt the troap i hdedko deartBrthrough a

.. exapple, the selection of_two gauges_to 30 be linked.
libragyofe maglepdes, ok rossiblet malchp Passitly B mapiis juserhin place of

; e f . 5 r
enalygll] SO M hecr A AEBORR el Ganfing tetholafts, TG, cxemplary
emb@limeet ofrthe idventiom |tk liblry ispré-ptoeedsed sb dat nittedulddkin Ak library are

Alte,rnativelg or ;additionally, higher specificity
©

: : [, hi
descrhedda dergseol iBe moigiies ged gpqmatacspf B layput medelapdickthe gauges used

o BRIT0PL IS0 IEISUOER BB Tt B

yieldangapd-tempatibdadgetiptiryottie @ararspiedxahple, €A MHMIeculdYeing defined
renovi ng nol eties from existi ng Wg[auges gor gener at _I n L
as a pyapelgsdpeds] hasadoerampasyesment srasHnlt should de aptefl thabis description

i.ghe cifici | so _he used for, other, .
may BOIEH oRDRSnc Biping, 350 Aol % BirR dndlFenli€ iy 52 dgRirtbGl using two
differehtisetseofi MeieSésihd thbleds sore oAb bitwddR WR&ies cHétRichPbdhheior.
relative | arge nunber of possible such 5 gauges, they

arle ansgmphasy; cpihediangns of theaipvension; petentidhdeada aireidentified based on
e RATHBLE: LELERO Binc b SR bl G E % PURRE posicons, o
indicated By Gie ap. Th A6 eLEMFE,a scarcAas BAdé Br ISinest Hghdr RERL Y, 5, 6, 7 or

or as part of a library of gauges. In an exenplary
morep Fsddicsrelnt angther exainplee aadhomolekwlevin edlerany ist tested for the number of

moiefils’ iY %ctlllﬁc?es(irfl tltleh ?eqtularcrecg %E)sitions and for the availability of attachment points to

attach missing moieties. In an exemplary embodiment of the invention, the missing moieties

are added one by one until a suitable drug lead (e.g., strong enough binding) is created.
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is used to correctly locate the |inker and/or chose a
sui table linker that does not suffer steric 10
webashes3sn th the target. In an exenpl ary enboRCTVEIR0200614

i RGHFTBIED ) FORETR bY IS Baro e MDbnst ead, 1 he
acbﬂ@hl}éﬁlbtfé B{ﬁb%@ sgtﬁ‘&g ﬁﬁﬁeﬁ g%%@tdalﬁ% lable818 Yru céures in which

t oget ernati Ve i used to decl
to senich;:hreglatﬂg dem down rikto aatd andior subsetsi aflphingavoplkre ipomts and looking

el al so be used |n ot her | ead-Iinking schenes,
forafrf'g %ﬁé%am&sra% €} I t he background, to

gui de the choice of which fragments to |ink, what
8.6 L& ReJECTION to prow de, where to attach and/ or at

\(I:VI(‘)I t%I?rl ent atl o ng%ﬁF?ﬁ% tﬂé%gbl ¥%§H I eag}eé% pethods are
usethiﬁer%E’tlﬂgolé tHa{ oihﬁgﬂ?@taﬁpéaf SuiREGh e el%ﬁlli‘lﬁlé' %rlead (or family of

rnativ y or tronally, I1nstead of using a
leads)uisiedjectsl ip thevibdee nodelsiimplyaa Wk bEbiading 4/ar steeicafashes. In another

e e S e P £ rode o e LR B
(or offleY ﬁﬁﬁuerg QF AR5 BH /MY leﬁﬁﬁfexggét& 136184 to R taB¥A TP such gauge is

gener ated once or eac [urality of gauges may
founﬂ) or wis exhlysis afahée data\itnptied thatkthe grodbalﬂhamfel taiadgilypeinding of the three

provi de when c¢reati ead from au es.
moieet B ngAEs B lyﬁlésﬁlya@ gwqa\@aameg thg i PESYRISFtedifg additional

scmtﬂgfs A@t@ﬁ%?ﬁg f?dlﬁﬁ&i‘éﬁ% :%II%%S \hbg smgkxggh %ﬁueé%%gg}; gls& indicate the lead

is un6uiydteal | ogr aphy nodel to bind, for exarrpl e, for two,
three or nore gauges._ In eneral this type of nethod
asE gRssxample, Wﬁak@r& indhe Beidican pea the Hlfelfm%t’f?é mevided to determine if a

certagriafegc(l3 is HANOR lﬂea&a a151§ 0 %8 ogﬁ?uzeﬁ)@e%ox{m lF&BéfcaBSIe one expects

nnecessar e acC or mence | nformat1 on

that By dirbalyl z&ldmg»%ﬁ mnquieylfﬂrmadﬁi&st (eqnabhatds ofteh eﬂdnsmered to be a
herei n, a nmeasurenent may bhe nmade_of  the bond targ

maingype Qfmallmémsmpmlwl ﬁf@HW&é#ﬁIS@yﬁ%ﬁﬁb HPPF@M?d (ﬂfﬁen at least
3-4 &rﬁgrfs q'?\f&&ﬂtg& T“{%Eu %3&' PHEd LR g8 Ehollld 8PP could be

& expect

(e.g. aﬁh&fﬂ fa@ditiofd) polifts h@erdg:ﬁtbe ddﬁecﬁﬁ:vlﬁ&ﬁmfd)rﬁ{aﬁon endyoss prenided by some
of the inventi on, the profiles generated take into

embedimeniatof dhe inyeniphleons cars seand osospegHigllsad can undergo the required

changecgr i~ Lﬁgsozl{tgt% ;gtt flg)(xg%tf;f%?rﬂg% {Hoéfr%hﬁ thEI‘aoﬁsC tgr?gaﬁc gauges (e.g., that

a out; erac

boundP &t ixﬂib%te \((lﬁa)t tifd réquiedd dhahgearealdibel o the active
area(s); (d) identification of potential control

ar Ehgss )methcgiS(r@gy alom bp aisedz tebreject gertaih Lpa@fn}odlﬁcatlons provided during
lead IFlf)andabltllt se$: 9 that additional noieties can be
cad gtankeedy! pﬁ%‘%? g%l ly, a nolecule requires at |east five

or [t Shaul ©B §idtedGhitFofedesd fefidfoe RIS dd ekidydire AlltpdSsible gauges
target, so as to affect the a target at nano- Ml ar

and/@‘dmg&lc measwessto tkhavasiablet Rather, even a partial library is useful, for example

for rejecting certain leads. In one example, a partially-spanning library is used generating a
partial map (e.g., part of space, disjoint and/or not all binding points), which can be used to
reject some leads and/or indicate potential suitability of others and for search. Further, even the
binding or failure of binding of a single gauge may indicate suitability or lack of suitability of a
lead. Generally, due to the uncertainty involved in all chemical processes at this time,

decisions are not made on the basis of a single binding assay.
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nunber may depend, for exanple, on the affinity of the
interaction |ocations. A single target 10 wi ||
w@eonanaliBy provide a | arge nunber of possibl e peDindoes000614
Thes rof | be matched against |ibraries, for
8.7 JMéEEF&MA%}’@hOdS known in the art. In an
exiangher gmtedimelitsrofithedfivdnion, gauge binding i hassaged flutirgsthe discovery

are generated using a fornmat that is matched for a .
Procesg n ong| xAmples thenbidding g peedaladesia theey AryAnAgpymption regarding the
| : . | i :
LR o L AUPIETR Al PRIBAL, bl e ot v priu
gaugesmap be egpectedavrbindl Deads hs be bmked, ffooeraiple, (babeahon how well such
searchi ng 3D dat abases). 8.5 LEAD SEARCH I n an
targetsdehipding ys. dHisaRatively orofdditipmaliy Acpart ghthet lavoutapay e fraeapped as a
: r | ] f o : -
el G RIEAL U o BB 8 3018, LS WPl Annicing
evidéno@ by the talounfiiehse.dh ahbther examele, a highkrnesslution mapping of part of the
scanni ng techniques. In an exenplary 20 enbhodi nent of
layoutryaay R aedquitss, for rxamples 4¢ ynarg eﬁ?‘"é]ypﬁ){f'é@'&}%% thesdistapgg between two

_ . i _ . . ¢

moieffe, 5 K b, ol F RbAng Wt ERE] Aokl LEIEHE a@ lccted based

on tHeREbElag Gast UREY to ibindTeRSiot) 10tht particalageesired parts of the layout. For
Alternatively or additionally, an existing |ibrar,

, S
example ifihe distaneel betw eery o goiatsor e Jagripracis ebeydaieryiped, gauges that
f o ontents,..for a , h e '
we s ey NP LTRSS TR Pl cxamle, e
moictisd! G681 ark tmrB QPbdifi) efon @k &fiplt Nedvingdh sndde diditedt repértdife of chemical
may not be a one-to-one mapping, for exanple, a sane
behayigr @pdfior havss abgreafers diredsienalityi ﬁgxsmey refluirecsing asdifferept scaffold.

leties, as there ii.s_sone. ouer | bet ween [ el
poss L i sl GF SRR 8 Do P BhicES o cxempi
betwkéV& ¥ dndhre @b estfuc@ indxpaéted BindingGRoBabilit dAkasat ePor additionally,
themincluding or being able to include a | arge nunber

gauges argrs¢leatedso tnt stéréc ¢laghes previery bindingingindasirediloehtions. dig some cases,

es kP T B S Moty 55 5 il Rt g vout
somd Ehséd) M RGuitePFagBs aredGhthBRLRACAd Igocl Fatler|thdT s¥lactddSfrom an existing
tested for the nunber of noieties it includes in the

libraryequi red positions and for the availability of
attachnment points to attach missing noieties. In an

2.8 AR SURRBIE I AESTING ® ono unt i | sui Labl o, O

u
| eladar exemplagt ewhgdimeoti@h the reNentyn.i e cpaptis @sed 4o \p%termine the

N N e

it mayeR! FhdcaqaRElfRES @atiMebuBY i sethé eBadil@ilsef 3k invention, a suitability
structures in which to search, breaking them down

valug istnot ¢ gcalara ft/esemplebbeing agkctph arithecash etemenp of thesvegien indicating a

diffellée%g lé%)ggt oéguég%ﬁ%wﬁé{}%%&%:rﬁgyg S g%@?}gﬂgﬁﬁgggsﬂﬁ%iii& of leads
and potRedl gmps. of the invention, the results of the above

met hods are wused in rejecting | eads that otherw se. )
apPeacxauple abthe us¢ of rget ewitabiite tfesting isahefothefezare impultgle potential

targets. For example, in some diseases, there is a possibility of selecting between a plurality of

target proteins, or selecting different parts in the chain of protein synthesis (e.g., DNA
transcription, protein-chain creation, protein folding, protein post-processing and protein
deployment). Some of these potential targets may be unsuitable.
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|l eads) is rejected if the above nodels inply a | ack of
bi ndi ng and/ or steric clashes. In another exanple, an
w@gseuoptison i s nmade that if alead is suitabl ePCHIIgaMgm%M

coy respondi ng t Ie 10 r, ot her n mher f
ot ey fabpdment & B JoEnu e Bioh et B Ayl to detect such
sultanYi"t}g 8r ex p[b0b§ %}é&nﬁ? %ﬁet& WithfaQ léBl‘ijvé)a{reéi!hata{@ b/ Rakge (I‘Pcﬁr some types
atalrrplest a e probability of atrlan

of ubatrmnﬁg Take sﬂae afhtheetargedi @td @enibe detpatedefrom thel i afyeuty geometry.

Alter{u@tl Vl%fl 1|ona g’e raup eg%;erggy :bgrcheg{nl @t edﬂl&a%‘ie %llil S 1 ﬁiavmg a too

] Xhich &aﬁ'bte@le{énﬁﬂx@&efm 186Dy anal
geneﬁﬂglagﬂéﬁ)@yﬁé ec‘?ﬁﬂ%ﬁé‘taﬂ%sw table. 15 In oneoexamn?e y analyzing

the spexifieitysof thetdeterminet] dargenlayew. Alternativay wnadditiopally iadarget may be
tqQ deter e if g certain |ead is |likely
doemed JBHGARDY Hsarisg T AP AERR R DLEG REIBI YRR 4 @ laree drug
' Il
molegglgc\ﬁppﬁ&'inlgibgﬁ}ggts p&}itsdxhﬁye bt ryq@gﬁopgéégﬁ%%zﬁwe%tmna y, a target
may be deemedeunsuitstye dod tosmmmimleharrtg asholuaekaepmg pmi¢in) This similarity may

af fini can be significant often . at | east .
be dgemmiged SCOBIPAHRY e &%Yé?“tér%‘l ﬁ“équ?%eg %VS% e M%Hsekeepmg
proteté%‘?S‘tnFﬁgaﬁgfﬁ)pm T ng?odﬁh Iﬁ%“als%tbiﬁ d%%nﬁﬁm% pot¥¥if Side effects ahead

added, which informtion
of tim@&yin bead prakmg) adieakiynaybuavahmtaddm:mlrrhsa probatibtyi afvusnotedfening with a

one can see if aqne specific |ead er the ..
housgkeqping Rroteth e 1s Qiignally detsiined by eckins ﬁ%{gmsmgn?fsa lead to

Speci fic gauges (e.g., that
mOd‘%ga nl({jlfs({/ghlgpg| n%%%érg&%at t he required changes coul d
beln athesmpiay katbsdiment af g ineentioagda idatabajeaxftlayomts of mousekeeping

| ead nodjfications provided durin 25 | ead
protedfifin lnproNse- ﬂi%\c@gé@?asq may s PavIsed singametheds dgqwn in the art
0 b
SR SRRl Lol al 3 BEUBRAY RS syemaica

mappiag hetsckespiip pro&ﬁl{st iAMerriatibélgroy aidditionsityylas lefastrpa&'b(af'rﬁJeeiatabase is
for rejecting certain |eads. In one exanp

providad by gepgratinghnwetsgcase biaage) ares Fmatrise 96 .aaelil&?gofaposmble geometries
I
for ﬂ?ﬁa{sctt%rg aa&%gbaégd % tkn?\gﬁwge 8§th§g§%‘(‘l eﬂéii%l%%t?&tgsgﬁrq{e e d@fétd on by the

protesi NSudhef Gror&Nehs® tarpetdaref ntaypslte bt i wskd &ldl;irﬁ:bllhfohyiaﬁcﬁn to assist in
- others and for search. Further, even the binding or
deciding wiich afsevsial dsoonstaictiansissgectgauge may i ndi cat e
sui t abi I|ty or lack of suitability of a |ead.

899?)?@ ONINGhe uncertainty involved in all
cal processes at this tinme, decisions are no

Bearoexemplany ggibgdigren ok the gReeng P 2RSS died logdggyy parts of the
targe@%gﬂe%oé(ggntr ?T/e*&fo%équ 084 on &fhzchT@nR%g W@yl\@eﬁxgd can be

| nven I on, gauge

focuseds Alddugh fen@rdel casth KOSy what GCbéfg afihctecﬂ]e:yeoharmhg, it can be
the binding is used to test a theory or _ an assunption

affecteslja mepnygvayReor exagtpde, Ff&reréﬁﬁmréay blﬁclﬁdléfémbpzﬁ’tﬂ of 4@ active area.

r
R EEF i B B A O R Mgty o
addifidhallnk&fle drogs eMenmptepact bﬂﬁled:oﬁﬁolh sayvenl thaumfget Alternatively or

targeted binding I1s. Alternatively or additional lXi a .
addity ﬁy,ofsomn ediugy oney rhey agenisticoayhide) sameg antagonistic. Alternatively or

additionally, some binding areas may be useful for staging (e.g., as a base for attaching

molecules closer to a target area), rather than direct activity. Binding areas may be classified

based on the type of effect that may be expected from a molecule binding to those areas. This
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result of the discovery process. For exanple, the
di scovery process may indicate conflicting evidence
w@boothe1B@ayout structure. I n another exanple, BCTIIQh&000614

resol ution pappi ng of part of the |ayout may, he .
classifialiop o gay gFa’ &rarfﬁﬁ@Pl%t oA eNisEmatiyelye o8 pdidonalfy, automatic

Cal e | '
s S3855 LSS5, NS b g sty ., i
indicated ford enrtatmiclassd grotein whaeeachareagfimsproteikmiight o). bi nd

(or, not) to the particular desired parts of the . .
| a%a?nalwopote%ﬁan%ql areastthat gnshapscethp dirgete Are igntified. Possibly,

suchRShbFortih el ek T acBPEH R KR Pin S R e dS . SBHORy, o model of
the fargedlis wBed to edseast echetlen Bindihpest thegupdmial tcbstrolntoicatidresan cause
usetf Ere nmore specific, for exanple, havi ng a_nore .
confprmal ¢ %p%p{@: ExAmRe, drased @hibe roximityaf Jpiepction igcgtons Qe different,
: t ireectionality. This may require using a
mhm%??é%ﬁéﬁ?m%%ggﬁ%ld. Possi bly the gauges used for such

r ehnppiergmplarvechbodiment’ bA gl Msemivh, daLgaie dreds @gagpnented into
ween one and three, to reduce unexpected bindin

.. et W | : ] g )
diffeping hasiet fargets”Aasest erathevibyarens thafdiaye grietenjial fog slgeg mteraction, for
. S . .
exanfi e hitHed bty PARGY AL S S8BHRIET oMb AN, [ based on
seleciag such biteadeasihat BROE REMIMJI @ milsesul-fead of hdidbkeeping proteins
determining the |ayout. In 20 sone cases, the require
(e.8. FaggeRtapringg spepiak indemupoyading 41998  t han sel ect ed
froman existing library. 8 8 TARGET SU TABI LI TY
1 I i i nvention,
8.10] PRUBLAND ERARSARLYols ANO RARANCEMER | 1V °0r o |
t aligt SAHMEY smbadigant phtheanyentign, esabovakaypit iy used fur analyzing

oxis el RAGLTR S B0 4 B bl Ror e g e g
screenfiigent i on, a suitability value is not a scalar, for

exanpl e, being a vector, with each element of the )
v el asrexemgiasy emhedimenipffthe nyemtions thedaystt issuged smfi¢tpmyine which of

[, Ml re e. .t o _1Ngj e .
» Ry e e D PRV BTE B g i g fom
pluratity éfyossibte tafgetsadre Giteradtinigabith b igivehalhg. Mhid MeI@618gy may be used,
there are nultiple potential 30 targets. For exanpl e,
for exanple e agplyenibe sffeqtiof daigs svhasqenssationmethodis nettleat i ng

be ur.al i of. target. proteins,.,o[ sel [ .

o PEPeF B bk s BRSSP TR e dhe e binds o
the tdr@etdThis [ serve a8 8 BadiPbT & ProcBésOof ddfimiethe AHB! irOWhich the binding

protein folding, protein post-processing and protein

partsdefppodmenry . re@ored uid othes @apotofnthe adrug sargenedified: Blernatively or
. i table. VA0, 2004/ 010136, PCT/.. L2002/ 000614 |
adaiti{ai Do nod Birlog e 2R I Bt b ASYE e Akt o e arug so

that i086¥sBE Bind CorBétef thesdtif as & WhbRRb lthdt ¥terik @lasBesPERisedY
rgﬁectlng targets with an active area that is too
I

gboylfiche poted thstpe singtsf dugemeyranteyact With v diffidrenthtargets in a

. t.arget area,can bhe detected fromthe out. geonetry.
aesizigt @it GB JREr Mt tro nan AIcRen piegbD SeraBan B ot the drg
SuchWafiviity 84 8ruidys o{)ﬁbﬂall? dB@Mhed By toRpiele dild fnRelrt Y€ that of the
(non-specific) target area, which can be determ ned,

targefsor exanpl e, by anal yzi ng

In some cases, the exact spatial and chemical properties of the drug (or a protein

substrate) are not known. However, By determining the layout of targets which bind to the
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the specificity of the determned target |ayout.
Alternatively or additionally, a target may be deened
WO REuiol@Ebs e, because its active area that has vefr/;m«)mkmﬁm
affinities allarge drug. nolecule with n\b/
dfug’bm?oﬁpﬁﬁjalp%}dnt’}éenﬁﬁ%} BYout of (he aetive part of fhg diug (prowubstrate) may be
estinfifidi tionally, a target may be deenmed unsuitable due
toIts simlarity to a housekeeping protein. This
Si Ini dumthdryexamplel&héadaydet Brudeded deyerningdrel plarinleeutical activity of

| ayout s of t ar get, W|th t hose of knovvn housekeepi ng
synﬂﬁﬁlétb@méucta Wileiplaa.dﬂg s e%u%&amaat 3 pﬁ%fyswgm@ts byproducts
are p Jhu? gr a %beongtﬁ géﬁcﬁth ua tn%\g@g b bteh‘g@mal activity.

In anmxeingbnry erhbodilfnent of thé Irﬂleﬁtﬁm g suubtlmreaof duoh demg compared to
rotein, which i s optional |y determ ned by checking

targeF AE€a OF éhen&l’gﬁ" apd |of ipusckeening) proteiny sy a8 affempt to estimate what side
0 rpt 5 l.ar

effecgéf tlﬁ?ﬁ g&gﬁﬂvg%fs?o% p%&gs c;rbdglsl’g n?é?m?i&ﬁﬂp i %?m9d§eﬁ§@h or rejected

based1©u3£Kl@.&FBsﬁglatdﬂr adtivith sofl the (byprodderd, gﬁiktﬁfth& thet pas@d amount of
nay gr ovi ded using methods known in the art
byprqs;tu%rma Yopd by aoparBemaTinresssl Fan bedetprmined. diltemagivelypr additionally,

such q,gltn I{'l%’ BL ﬁyt{ddtgdasg& Afi Xﬁp?ﬂ@%& ?l‘cl@grcu%gﬁth%o g afl/or in deciding

housekee
which syntRésd p@&h&tcm‘ totuze. ’ﬂﬁﬁ RSELmia§ alsbrbbvlllsfé& dobiegulatory purposes, for

generating "worst case" target area geonetries or a
exampiig@pprovp 05 SisPPREoRegsiet¢ dmgs.20 for the active areas,

based a know edge of the structure of substrates that
811%%@@%%#_ BTRONT he protein. Such a worst case target
"‘area may al SO be used as prior informati on to_assi st

i nn T eAsey thiae @wme ryelipleadrugewbiedtqan dtepbars iljngss. Knowledge of
whlcg %g%?{g}%crl] ?mo?e T vgrﬁﬂl %Hnw (#Eelj Eurfidh SBS?JHEA)%E Yffected by a drug

I'sTuse
and ha¥eitt ihfehdﬁﬁédtﬁb@ﬁsdfﬂem s%fbcﬁﬁ% Betiveas ab@rhﬁ@vepﬁéa&ﬂ&h@ in preventing
"exact" targets, and on which the drug_ discovery
side gifedindprexentivg of eenilling AueHaEEsione an@(pgem selggting treatments for
dlsea%f'g t.lh(iat’f )f”ll Se%(é\'h ({nﬁg b§ee\rlrzlg§/ezefctegoror ef)’? yexEl.tlilel é)?oglgrtéolplcafl "Yiseases and
somedmagalse@ys bl ock different parts of an act ive area.

Alternatively or additionally, sone drugs may cause
c ORfadr srgmplans sgwedinmnt of fhetinventipnothe lamﬂt of @rtatgleg/ls used to select

oG ERY By S B G2 s o i

with BEde fafzed A MeSddse of g& QhiS HEy AMOWA@RILiSE hl@ematlve treatment protocols.
Al ternatively or itionally, some binding areas may

Alsopia somef qabsest dmoxgtedg n@th@entgracthg mgthod swellf asslstamt @&_ﬁqtmg those times

and/oécﬂsgﬂ%:ilﬁte p%';tos &Pa ta @%lgggtgq%saglﬁlg th% 95' Hlost effective
and/drlhssﬁlyxﬁﬁlapém@&ff@&t that may be expected froma
mol ecul e binding to those areas. This 57 WO

2 o@moamgeop@mm@nmgmm be deaissfpd‘ fociatarat withymbBiple targets.
For e%%{ngﬁ;? -n%ldetgatdggeﬁcf Vg}tﬁ!? élt'%ge!t%ﬁ gg% Isgqlag{)]ra llilf%x"ent disease or

syndt%i&ﬁ:ﬁrﬁt‘ Bargd? 3R RMforisahBEbe 1vRBLLS Righty #otHE $r fufthér processmg that
whi ch |nd| cated for & certain class of protein

otherdeasls. area of the protein might do). Optionally,
Poj saLal Sonty oL 20eas, Lhal £an, C1209°. B 3198 asiting i

determining how to modify an old drug for a new use. For example, when searching for leads

that match a template, a search may also be made through databases of drugs, to see which
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5 such control areas are identified based on a binding
in a binding assay. Optionally, a nodel of the target
WO 20u®ei3é 0 assess whet her binding at the potepti/al2002/000614

control |ocation can cause conformal changes, for
drugehasng SEUCtREE At inPropkesiadoy #her Jogelingprocesst iooprovide good binding.

Exisif Bl 17 el B R s ARBARTAIAED. N | mvent 1 on,

the active areas are segnented into 10 different
8.12 HRUG ENHANGEMENED on the sub-areas that have a

P okg rhto'té'al abfo% lg{o e é@t JtRE ir*t&'gctlcfn xglgthtgl s IOF })r@ﬁgxﬁg o? Ii]nteractlon

t hel r geonetr native of a
w1thsegmet atdaprtan Sasbxasad mdidlfy&i%l ecleadi goSbedonteu h- dugaAlternatively or
hat. are not common to simlar sub-areas. of
addlﬁ‘lﬂi‘é1¥k guch kgowledeeimy beepuy to ussymbSrhancig pptexisting drug and/or

oS5l ORI STl 8 A A Sl o

layomtﬁ oft}e tivovtargetspfor eiki@pppossiblyaysefil changts @6l afdeig may be determined.
yzing,  .existing drugs or drug |eads, for exanple,
Altefnatlm!x PEdditionathy, the .14y@ufo¢f theterast AeMaypa wed & agesprpblems with

the lﬁﬁcﬁﬁ%{a}f gl%.: t@%g %ﬁg&i (g & ng(gpl?gﬁ%z '31‘ tc?c]; wtelﬁ%m %Ihd/%rf detgrrmne the

I nve ["ayou term ne

effedp o frldi ficatioh of ﬂiegnﬁﬁg @heach bindiagtbzhgebr. Elﬁ Qn ieRém) Sﬁﬁ)f éMBodiment of
with the drug or which target froma plurali

of
the ipypaidipn the ma?e@éalsdlag avhon bera s 33gesead ¢gaalsg thﬁemo@rrlu@ determine if a
moie LT RARAR, ARkl UG8 b TP Gand B bincing

areaCl ear. I n another exanple, the drug is analyzed to
determ ne which part of the drug binds to the target.
Thilematively py addigorellyadiug e@hamexppmd@@@rfsesr emhsdeingiandyug to match

o) g B B BB P a8 il it

bind Abrt GHenAtitation Hn@éne?rﬁoié%dtbtbnﬁﬁf& lai:{otht;‘!&‘”kﬁﬂtaﬂ@ﬁj i thy &xteng1d) Ein HIV some
drug, care is taken not to distort the act’ive part of

protainschaye (o gerin vhzetias tand seuntlest subrmnetlgs Ensscrdwancqntmt may interfere

wits S8 pPeR TR e b FhSHol bl S D PR

t VR ternhfi @I LB all AEORIIE), 'a"lir@% nﬁs*Sder@éa,ig%em 'Bﬁ{d to®&Gtbset of binding
target interacting wth ditferent, possi b

poinisvtbal Epeimigon gara slumhtYh:é tangeftg . or ISutaIthas;tﬁomeKympfe anodels of the

30 G Rt A SV e o
discdvey R¥@els ﬁxféathbrﬂb ﬁ’(ﬁﬁll ? éaadssﬁhﬁ& &Rkt &ﬁ}/_g{esé Bﬁlcﬁi{éjﬂomts exist.
(or a protein Pstra are not novvn wever ,

Real degagingiofi amyt@nml klax;gamy be caraedyeutsonhe clhulbplndargetsttbl ensure that the

58 V\D 004/ 010 PCT/ 1,LL2002/ 000614, . dr th t
variol MRUBRHHEES P B O B0 EG ot it Ko Pirkhdb APGDY dpe tareet.
Altex%HtWetlyF 3t GddIiRYalle wha 'arﬁﬁ&ﬁﬁcadoﬂ NRLAET it §¥ W Rineli "Fhether the

| ayout is used to determ ne the pharnaceutica
modidied idwig wilbhind 39 tehrsirsorbyipding dedasiondNieorchate wggricslashes. It should
be n%%ﬁ%gﬁgfe:r%ghg be ofhier }ela(s:éjnlsat(g dfscover %Sd'rug 81ra|t gllf‘llas only to a subset of the

possible binding points, for example, if a mutation is expected in one of the binding points

and/or to allow the drug to work even if an interfering molecule is bound to one of the binding

points.
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5 are produced as well, sonme with a benefici al
activity and sone with a non-beneficial activity. In
wa@nprooaxoenpé ary enbodi nent of the invention, therPCT/IL2002/000614

8.13 b&&%#ﬂgémyghﬂw %5@&&’2@?’%&7% ot e|t ﬁ;gretn an

at Oé&eamta drog sl comt @utMvaharketdend thérd fadlt The heephad destribed herein may

use. A prqcess for drug ppnufacture is optr Qnal |y
be usedbloa;deipripning pdetsen fopecailung andithen passihlywpsiing ih rescuing the

t
Sty SRR By A e s

othepro@isthatahe beigde belisvied eéslhawdl interdesddi with Ye. @ based on the type of side
additionally, such conparison nmpy be used to assi st

effects), pigpgeaonateg- Ihsrdmade itesn rmepmsed dhdrorargdts de detfrmipe failures in
b1ndfﬂg & e%%ﬂgagéﬂlggt aﬂﬁ/oqrﬁ'lﬁtifsqﬁ bleDirlth %Staflg%?st h%ﬂmfm:f)e appreciated

e use regu ry purp exanpl e
that whide suck compaiumpm}obeethgm&rallg/ pdssitgls usidg Joihdalatd@ns 1t is believed that
SELECTION 15 I n many ses, there may be multip

priorcip the avalabili ahlare MAPRWE; 1chdse S%%%m%@e OGPCUWE%’ of targets
Wasﬁ(ﬂg?a‘%ftlc 1351_%@? gj}%%ggﬂggm% t.ei ns and/or other human

ns) rug and how it interacts

o1} diﬁultéﬁﬁfuué etribo&@ddﬁc bf g ibedriiennit & hetedalidt \eedrug may be suitable
treatnments, in preventin si de effects preventing or
for qsdy\pexs| ofi thy RIbIG- fort erammle.odts nidivideal §fpwaeesndn an exemplary

embcE Qﬁtnﬁgﬁef m(f&{t dth% e“? S‘th«Ia.t g{egg 1@5@6%@9{& t?ﬁf'd/&ec%g are used

ecte ropi ca I Seases

to ree&ls&aaandddlsabr simf;ﬂ@mfsthe Itaﬁgam afX e1eR| gy therdecide aras opthe models.
the invention, the layout of a target is used to

The éeéulé&:may \AROE rrhaifanaméwm@l hasya sensgivaly| tashe dﬂt&g@/@r that a different

1nd1v\}6|{uta% is re§1ﬁ 3n{’t§&§ % F ﬁgr%gé Ac'lggmag vegl groz%rdﬁllﬂt{gn ¥,Ct¥n|3 Ec‘e%tmg may

be dﬁie' DUnSEHLKdgen Qtré*rhts ab Rtdnvmet di ferenfed) semi@ecel dugs. In some cases,
Al so, in some cases, know edge of the interaction

the gamatisotiffevendes arpslinked it alsesidss &novig mapleess for exampdssensitivgy to sulfates

oci a ocol s.and{or dru rrbi a ons_at. whi .
is 1l O SIGRPD SR GERT SR RS oot hof LR R P as being
com;ﬁftibfécxtvﬁh tHdl drs Ryl esdivdpR! AdSfhiativaad ééﬁ,etlé* k40 ﬁla_mb)é abplied prior to

igned to interact vvrth mul tiple targets.
selectmgw%l

ob, drug toausd onlagtersont eracts with nultiple targets
(e g., of a same or different disease or syndrome) or

a.14; AHNONER BRYG LIS BVERY REFATER ANALYATS Soor 9

poéérhbmyal rpilgsiethethods maytalse gnhartierfgdrog discaesty precessoFor example,

manf finds Bafd 8 8RS 1 bR Bbrdcion SREF AL BB Bialefhs or proteins

that @ﬁeecriaem@bﬁp md18861$f iktbFredBiie) Exan® aicBidedGh §Rbteihs and liver
may al so be made through databases of drugs, to see

proteyts. (fomes drugCapgrts A1 Bnaen Ry amtaz/tow@h@romnrg Ihan exemplary

ruct t hat hesr ed by .t
emqug fﬁu QLf tE% LIBISBHOIbIrﬁ%(? sgare @?rg e rtgr aurnﬁ ter}tﬁl gig - ffg«ft’ generators.
Any E@téﬁnilftﬁu%tléh@ isReRBRE (b ScordIWEY) ift ilszsl*QWﬁGto bind to one of these
NHANCE
prohibited models. Alternatively or additionally, drugs that have a known side effect are

analyzed to determine which protein they bind to and this protein and/or the particular binding
locations are used for defining a prohibition of binding of a potential drug.

In another example of an analysis, potential drug molecules are analyzed to see if they
bind as a substrate to certain enzymes. Such binding may indicate a speed of incapacitation of
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As noted above, know edge of the interaction nethod
and/ or problens of interaction 5 with a target area,
wean4asEBdet in nodifying a | ead to becone a drBQI/IL2002/000614

Alternatively or additionally, such. know edge €., ...
a dryg, fr 1ts Gxerelon. ihlicatiely g additienally, 7 b&r@gg AU Reel fOr identifying
i favi . i: i : . e .
oS30 A, R0 LR AR Rl b o e nayes.
In thisvaasd, ardyeg may includexteopes, of pabei dnéag, arecfor betotationy ef thiedrag and one

dr be determ ned._ Alternat.ivel or . .
for ba%tﬂfi’g ggﬁzﬂ <ie:9,g tp s tregsty lﬁptwalfsh ém% B §%¥ PAPISESC9Y offier manipulating
proBFh LufREEP MEg RS D B 1012l gl st

locattord/ or determne the effect of nodification of the
drug on such bindinF behavi or,. n exenpl ary
f

I
enBognatsexample; pesel ol rgdt eleaies B Fhtd ke haffected by a
st by BRE A8 pEARLER oL PRy b3 B iy ot

to which lthdxnoldciile bands. Mais may hdlp,i for exdmpieliindineaweag tHbmolecule to bind
Alternatively or additi &gal l'y, .drug, .enhancenent

more: seitvels femRsreRlpgby 28fig & saiely chhichoyidl ntesferemdth other target

A VA ?‘%B‘I i , for exanple
mde}cﬁ%ggﬁcﬂ/ %I‘gjisgﬁteﬁ‘?rﬁoljil(g{l%/to?; o a&@‘lﬁl%%tt r Ig{)]lganrrg't ation and one
noi ety to bind for another nutation, for exanple, in

8.15HSTREAMLINE DISCQVERYPROCESSn varieties and

coypt - i ety i ; . )
e erER IR RSBt drtheE RPN eqing paeh varions
deadténdelclf dn emynpley caibdidiieeme of tiseinvbntion) miippigneft the edrgetoris used to

additionally, a drug may be designed to bind to a )
select \pastatof ghe sliseqyery Prpesshithaty Hatlikely thfatband gprevent them from being
' o) tian 3 v el.s v .
st 2 Sl 95k U7 DR 40 SATRIE 3y B icasin
inclugbadreppihf ealgerg thao donst seEhesuvtablie Fosiniprogemetit Sidomifing targets likely
nmet hods_are then optionally applied assum ng that only )
to havgside affeaigiang Wrsaimgous Jibmyies. Ijan|exgmplagy prgbediment of the'invention,

o ' i ; Lt oDl
weeh 501 LPRFL PR (BB 39 S B HE TAbAT 805 g v o
expetteg 164 peobebitityof bifdilkg ahd/of Sipeat Rdmdadt foothéeremeleciilee For example,
targets. Alternatively or additionally, when a =
a motecule thastis apryi Bexblgels legs likelyde dind. Nehs prodebility ehéinding may be
. j T4 i 11 bing t he i ndj )
estinfie, (b8 Sl o iidtie BrbibaiGRAed i Wingiecyle's degrocs of
freedogt.ed that there m ght be other reasons to discover a
drug that binds only to a subset of the possible
bi ndi n oints, for exanple, if a nutation is expected
8.16 YTk o%ﬁNﬁRﬁf"fﬁNng poi nts 30 and/or to allow the
dr Whike @natgpioteivie And foRiduieh bl datildggd, TR Caflteerh 8o BOtIgle a known
_to one of the binding points. 60 WO 2004/010136
utilitpCPetermigwy an@Esae utdity JODREEPEM PURENARRYYIPEY reqoire a very large

RE EERI ten . dr ]l Q , .ket
expelifiy B eprnp ey BB e iR Mhordl, JRAEE'for motecutes
and fos @tatkink mag%eg"eﬁéxﬁieagmaa Tagssealefififthd ﬂﬂloﬁx&h;jg taBnéNA molecule may

then possibly assisting in rescui nqg the drug. In an .
haveaBiily as 3/ saugh otlitmean haye aturility as\adeed errdrug.Ha an gyeruplapf embodiment

of thte rir?vetn"fllE)l(‘%',eetxis ifngttgregetdgrlég Iaayro]ﬁl s,o for example, 10, 50, 100, 1000 or any smaller,

greater or intermediate number are matched to the molecule to see if binding is likely. It is
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5 other proteins that the drug is believed to have
interacted with (e.g., based on the type of side
wetdogot®Eye are generated. The drug is then corrmr/ﬂaoomm%u

cxpelf il A58 phlectis il Bime e ol B Boneral, more
matchiRg i§ MRSk Srk, bit lﬁé?eeu;leéﬂ x%ﬁalﬁﬁﬁ{o?‘%h&%%d that while such

coffpari son may be theo etic y possi bl e using ot her
melans $1mllar nmenher] mappidg tpmztems pravidestan ihdieationoof ishadtiveyarea shape,

of . t [ | ar, sclermld ofatlve
potergial §ebsiftes Ao Bolenti fries NN miaht FEGT it Jgh GxFraingy Smbodiment
of th@ril‘i‘ve‘r‘lﬁéﬁ a iy at FARA- fol B gg& ﬁll ﬁf&&@ﬁﬁﬁiﬁl %ﬁ@c@tOg{lonally, the

he Tnvention, It Is not drug e suit
proteﬁmactma Ia;eapa)rdut sfcomipered ud btnu:,turb@of hmmnrdubstraﬂmseanﬂ@rotems

( dual di ff rence a enpl enbodi ent, of
t Elgt BARREN2 aégél pidipl @%g@ aad phoieigs avelit said to have an
expetted Gl %g/ ?&nﬁl@r ﬂl@t ot%fnerdégq)q fof Bné ©F f’cﬁ}é%r\llégﬁﬁﬁéiﬁ families
or sanples o € targets and then nmap the acti
GPCRisgBmotaied, Kenaves) dbrs Ché:ﬁmelrsrmwsemgstk beoteiny os pwtypb af peptide or other

i ndi VI du?I has g sensitivity to the drug and/or that a
macrgimpqlgeulsfound gyp JYiRg #2808 esi st ant to the effects of

kliﬁ\l g,]lyg tonally, the testing
S E g%MldYoé?(ggggal R¥ pa lglcy)cgﬁf@ﬁr ains, to determne

d| fferentl al sensitivity to drugs. In sone cases, the
9.1 QHIERVIEWifferences are linked to al ready known

k < | Q&r%% 3

{T?{?]lkgﬁ tS %Jtigh é&i%{i{geﬁ Cl e‘ﬁ’cy%’trd ys‘f';ﬂf g%leése sodt h§twetuhgs possible
modiicatisis fthat adkiedito atcquanhle enatisodselesegibed hereimpat i bl e wi t h

the drug may be sinple. Alternatively, a genpetjic test

mayyhyle %@r iagArogehes oy grugs disgeYerh FroHimonng rihg following two main

e AR o s MR e 6 rmay al s0 enhance

a drug discovery process. For exanple, nany drugs
9.2 SOREENINGEBASEDDRUEG DESIGN r interaction with

h ,
¢ gﬁfi? ﬁﬁ@ﬁeﬁ’%&@fh@& %Jo?l?s A schde \ﬁe%?%a}:%g% }facfp 2 ber of molecules

al se | I'nter

and thm:itwiq;tﬁg tp eaacaamyanatchdsvte prqdmd: eidnmg. Tisopreceks igas follows:
rgets are knovvn to be simlar to such protein

I n
(@ arPrex’élﬁpﬂ genpral disari afesomnorngs, forj sqiaeRingo ﬁq“%déf%m&r@ all target
n d r t .
o) RO oF el NELEAL S Sy hERug B I o magie
(factorf of 10) persdesadet Guﬁerndtypmalo Bize hret meﬂemllhbmh’l[‘be tlbehries are often
nmodel s. Al ternatively or additional |n¥ drugs that have
Iy.

proprietay Fif mairfaingd P)éachefpaws@w&ﬁa epseenily. det er ni ne whi ch
(b) Pr Qi€ UIPE RE opi @Hbrta& %ﬁﬂ}si PeSchBEEA! Gtddt %?) qére#(k}ﬁ]?ounds exhibiting

partic Ions are u

at ledt Qak iattivity Qsﬁgxﬁlﬁdaﬂt B@w@tfy A deatdfraticds §piedlly flmO@Wle]%&' the type

exanpl e of an analysis, potential drug nolecules are
reqmmdamlzzqhatmtg&@tmrget hey bind as a substrate to

) Ry S IR bt st 3 o3 SRosnppssily in

abov@ 70%USF tRé cdsk$ IENES &b ifGihd, A befimahlive Etﬁg@fs initiated, in which the final
addi tionally, such bi ndi hg may be useful for

outcdneReist ¢xpyétedsto pe 6-compgund whtiat stzong aatmtw@tt sondsptratigisrtypically nM)

ageingf BE 1S T 1 dae SERASS L R R T iR Rone S ustbods
1. achicéSe BeRAR ond6nd it oA Gl ihYi8taktd Paritioh18f S BoRiRblaP Bfeme, a large

number of analogues of the hit are synthesized. This group of compounds is sometimes known
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for binding of the drug to its target. Optionally,
biding to a protease (or other manipulating 5 protein)
W(i)sooemmsfed by addi ng bi ndi ng noi eties or gaugeGTALR0E/000614
rug mol ecul e at suitable [Iocations. In another

asa ef?ﬁhiﬂdél rafy sekhegt ate Algetcrasped egainst theiatechproiein Tigmose here is

o S SRR B s SRR ST RN i comic

moieties ami rploemons on\thé¢ ohiginhk hnuhacmbﬁ:akwadﬁntyTﬂhﬂs pmyess is known as
el p, r _exanpl.e |nf|netun|n%the rmleculeto bi nd
(

deve Qgégi @Haf‘\’/‘éfl‘fﬁ SW@W}% BR)ng a noiety
2. Wn el of %ﬁeﬁﬁé al:% LR Iidetn fig@ %s m@oh%gﬁﬁ%)ﬁﬁnonal process of
or assi's ng to a par |cu ar tar
idenﬂil@inngdsableBth&n&'BM (Me&lmwm&&lyﬁmvﬁhed ixe binding of
precj ated a di scovery process t‘%/pl cally includes

the lgl&ﬁ iRy th taaeth 1o sxpeotied. These B#Hdndicaie 9t OpbmpPagigle directions for
f t
optriZSH, TR alelCrealiy 16 FRAENMeclr| AchE Aot from 2

physRabpdinkalwew and fibh axydthpsiepeint oft Hew).f r om bei ng
attenpted. Some exanpl es (some of which are described
(@) el Q%hlfeeqwltlpha@ gapprally A byprgduct ﬁf:rfuajarOC@ﬁfSoMﬂlwgl es in the initial

screa&x%[é% ﬁfﬂ?jﬁ’ g%‘g g@seﬁ e[§ Qo%%s% qg{}éhf(@ Sq1u%1jlngi)erso the CPptlrmzahon

procaseednrygpaﬁtal li fbn@dtioaSis mulabne 6L ik adﬁmunmeedslyresrahs@fng drug-like
the invention, weeding out existing libraries is

requisepenss pRcHinBiEasedASUYIRGarE seldpm undpy @reyt P@ﬁ@é Kipaltdregroandidates that

Y,

may gé%bﬂg z%rog{r(e L}% §9€s% s %?eﬁggbfe hﬁt con po r ex ﬁ F%reemnag library.

(e) noTetink eTﬁé‘@thCSndi@a[tbs drk eostaal ﬁ)rleﬁalhﬁl‘éSn Hiiv ahﬁ/nau enddeRtnd then in
The probability of binding may be estimated, for

hummsatﬁpd@eruynm giemw@fflgw Meggyreisugl eandidatassfall at dais peint ped lacking any

ecuyl ees freedom 8.16 UTILITY
basm@f\ﬁﬂﬁ@ﬁ?‘bgg{lﬁr?éaﬁghy proteins and nol ecul es are
C alnBdrO&iéatplariRAbodimehh 6Mhd AnVidkioNaNe aBove @skibedtibdritive methods

Determ ning an exact utility for a protein or a
may h@u@@lup @npmye ﬁmnbpveedmg\ﬁeqcyvm prpsessefopexanplaoge of morgof:

P T R

geneﬁt@iﬂg raah @shifd) o Athe @B, StcPleBdd Hsell IT6r §&éénﬁ¥§ & BEBEIRE selécted. Even
nol ecul e may have a utility as a gauge or it nmay have

leadsgwith jviert \yea(safﬁmty; ayde sgtegtpd fon ﬁa‘ﬂneexeprpqugnt due to the combined

1nd1c9§€rbﬁ# ety f,vgglg g&g}é:;gdl %rllrg'bg r%fgoﬁt t araq%?}tlo%gﬁy, the method
of de?igﬁ%ﬂ%gi gauFQ [16@1'}3?5 aPpliddib %rrﬁﬁgélﬁé ﬁbeedﬁéeeddﬁ*cﬁtli’tﬁﬁand to assist

ecule tosee if binding IS kely. It
in enW@IIRO@A£REEO 0 BBNEHGT spdce OTIRS 0By bt4ong imewiam}blet, Ib;mmd;m;lg the library
. ecules.wll turn out, to have ot.en
to IS AU i rAgels St K S g P Lo Bk s i etk 4 addicion,
excefiRPRIrappikg Fha 355’69 Q@téﬁmnle&‘ Rltsthifves) o%ﬁ&nalﬂaﬁﬁ' I¥tary may be
pr ot el ns prow es an indication of its active area
analyghd e detepoinenmplzbules et rast eslikeiy to everobiedt foal exdmpiﬁ due to them

havir\&,n é)?cgssnhg(%lhgf afmedcltlo icnown lBln%m ﬁ(a?trﬁ@rlsak tex(?ngtbn(f)é{y or addmonally, if the

screening is in stages, molecules may be selected for each stage based on them having less

overlap with each other.
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5 of the invention, a utility is found for a protein

by determining its substrate. Optionally, the protein
W@ewuwe1a¢ ea | ayout is conpared to structures PET/KI200w000614

substrates and proteins. In this manner, a librar

; nltometiyely @FLP@Q‘tH’HEI%r% Ridingy TesBlts Hay by igRes fpr example,
molegl)rx(]lg %Pleftﬁﬁgtf}elxﬁg iy, n%’ %crﬁét?g%& r{cpi% @@@Wy Hl%lefcﬂfes in many

wayslPamd thasefore bKigroseks at least irChArsh ethge ofygsangiag. pr ot ei ns or
e R M IARSH e S BE AR CHEBERERYes be used a5 leads (and
Nyt hi el
many o L Rt g e, DL e, g A s L cBfipared 1o the

corpqrateslitthy aniodad be atdah o ith\aith taafeebanvetyoma:lt @endltyt ie an exemplary
net hods, descri bed herein. |.e many_ approaches to

embqaipasntda f dheipyertions eespitotipm ﬂt“h llblaw Figl §%e Aninfial starting points

for B RBEAREL %@E&%ﬁ%@%@%@%ﬁ%{f B KB LRI TR0 ggined from

screeninpgkingyganges Possilly,sa baugg dibrag dindig assh}afsqmrfmuﬁbcb on (aftarget with
to enhance_any nat

nol ecul es _and t hen atte [
an mﬁeéacﬁps dadeThis gynspl asye¥ Cﬁt%ng e%eg to detggming i thgdsadApr Ielasecule from a
hbra.\g/éI IS ?ac?m gt Bk alzﬁge]r @Eé’ oPEotC(QEp%‘igbf&S rI Q/Bfixﬁ%{ %glnthg @xtent that it

yre evant to target °pro

affeci the dimdingsoftthe |gabgelibras)). aTidsvassan siay e gonBiaredotogdl 3ssnperformed
or der - of - magni t ude factor of 10) per decade., Current

with pshsr blarhngul apd/er withgo bppnd leads afiadl. Thwfé’rqt eflead ghemistry may be
iy OB 2B RO S cOEREN A ot o
inter@ﬁﬁgﬁ&ﬂs the chosen target. Look for conpounds

exhibiting 25 at least weak activity (significant

ach) vi tBroegss direeting: dhthedarget ispnennedyend. 2 tad \vfaring peiat is known,
type e h a t,o f _po
re, KBl ST S o ABAL S 08 AAGRET 4, ] fCencmpy

embddiméitt FTthé ite/eARGE knBR O bY thetargab g¥dnetBar/ort élﬁmlcal behav1or is
cases. If hits are foun an optim zation stage is

used fmassishinedirecting mumdlﬁmon iprgiess, tplastgephysiceepperiments ith virtual

ones @(H?E%?n{}gg%uﬁ cu ué g?rﬂg%l)( C&g%l%%s:lé%t{sawgfoﬁg }tg%tﬁétg(? ﬁmat various

combai@or9d] gdn&aiidH BRleh® Modifidahiens’ @nl RWiRET FvPbBEIBARS only those lead
In case there is only one hit or all hits are

- modifigations itlat greomeameg fb{os exel mest mprapingfid) inayigw of themtseget kayout and/or

s BN el ol L BB b SRl wimges

exhlﬂ?@&/bbrtva}ﬁaeteﬁ@%éﬂy hich leicﬁﬁbléﬁi@atﬁdd?r@ﬁﬂonall r@ﬁ@snﬁﬁ&l between the

al so"screened agal nst the target protein. The purpose
resultsepredicted hyotMedqtmu@ddlay@mandmcmﬂ binding activaty ofhthe leads may be

usefuﬁgf %Vrlfetgﬁn%ﬁgtl gl na rsfaﬁglrért*x%gﬁ} |1fst¥])|{ {)]ptpﬁ Eeiaq]ang)or predicting

other'lé‘&fs@l?a‘%%lgl‘fttshbfwk‘fom;g@' s process is known as
devel opi ng a QAR (Quantitative Structure Activity

Relcht i domigineyovery. Even if a drug fails the final testing stages, in an exemplary

embodiment of the invention, the above methods may be used to determine the reasons for the

failure and/or provide guidance in reengineering the drug.

9.3 ALTERNATIVE SCREENING BASED DRUG DESIGN
Chemical genomics or chemogenomics have lately become very popular. They are

based on the idea that instead of first finding a target first and then finding a compound for it,
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5 2. If a nunber of chem cal groups have been
identified as hits, a conputational process of
w0 deiidigé ng possi bl e phar macophores (nnleculaPCTﬂLﬂmNNMGM
substructures dir cﬁl involved in binding of th
the qpppsite RFOFEHE 1§ %I?Rﬁ’ég) 1oL scascE RO G AN ofnesllageays looking for
W) 0
o o5 TS 2 R ISab, oo L Bl it compound i
founﬂ othe ttargétdt hovighmﬁ)xae pgsbip Rivantage of thy appreashds d/oﬁﬁﬁ)gnrﬁparallel on
nt hesi s poi nt of view. 10 (d). Drug like qualities
mult RagRsi MAnY P WHFAIRBHRR evest be oy Fisteyer, cslipg sAresging librarics
cannb{‘ Sagaggé ﬁdn?% hlksz ﬁg%ﬁ&%l&%ﬁﬁﬁﬁgﬁﬁfﬂ gxﬁbe%ﬁgxgt%’}gghge library as
descﬁbamaem 9 nisyd pad is edpettod o6 tmtd @ phiralitvei daapdsethaintdradt with the
si_myl taneously satisfying drug-1Ii ke requi renents and
cellsj Niplehe intgraphionsiRar, be Welf. ForATuRYEH numbst of sply ingsractions may be
Eiegal drug-candidates that may result fromthis
process closely resenble hit conpounds in the initia
screening library. 15 (e) Testing. The drug-candi dates
9.4 zsmmea'uas BASERDRUGDESIGNve ani nal m)del s and then
u s
can Igdlgitggl?df %ﬁg]‘ﬂg% ?1{1 ék%g%%ﬁtn?%cﬁ:g% ng any ﬂgﬁgn%g molecular

procésees ismskd. Thapraesss 1§asfollowsrpl etely. In an exenplary
enbodi nent of the invention, the above descri bed

(@) i nQbipin ¢8 HEtisbdgnd ni&gaﬂs% thiselimensiana} éVBCtPWe of Rl garget protein.
Usua?l&%’r_)'g A : g;/rg& %@{aﬂggﬁé%y TR ﬂigrﬂlsﬁso Q){& e%{eﬁt %hCo?rR)utatlonal

apprédched slsoekiftpbutard\gonietally @ot accate. gener at | ng a rrappl ng
of the target, the | eads used for screening can

() beldentifysthe cstive sitEibthe proteas simatere\@pt alaak samehﬁowrd for new,

| ected for further inprovenment, due to the
unfa%}/ lgaef%%g) i ndi cation of very weak activity and

(© nHIdéﬁhﬂ'g'el%vﬂﬂ Bindd S thelaytied sikgalsd kadvah hyphdrid@cophore points.
met hod of designing a gauge library is applied to a
Thesgrire q@inds |w1wr%1wﬂak t(aon-eeialeat)dbipHing stanoprcan dAt poteia] ddgand must

| [ hl S b
satis ong,ﬂmgor %[ﬁ W %LO%%ana+§/32% é}bgﬁ glrﬁ‘ﬁ?agSOu 81[@y to’ Sichieve nM
affinitgent i fy gauges in triangl e space and/ or uneven

distribution leads in this space. In addition,

(d) exPesign melm@ﬁ theap pﬁtn dhanejive sity é'p@r Wﬁ@mcaﬂy £4 inatempepfeatistying

dd|t| al | Br e, anal “
enouflh oBmackPig bt 30 ¥ Shde SR e o0 46 3o g “docking” or
molec@lar-feaRaMi € typdmuRitibh edwdravi ng excess flexibility
and no known binding partners. Alternatively or
adb ani @walplla,ry enfoocimens of th@rle‘eqmitlng the hereinsdesgaised mventlve methods
es_may be.selected for ed on
may R oo ERREvE seapln iefrch oy SRRy 1 EFarig She BPmor G
20Q4/ 010:hR6d Rirléthile? 3D24tRORGI:A0f fx’oﬁe@ﬁ@%' aphénf, in many cases, of
additionally, sone binding results may bé |gnored for
littlease irphue] ofrtbeoselves. Muph chipegienéd kasi SbOWnttlyat nelp daffidult dwdesign strong

h nois i ndin ny. no ecu
bindf} $AqieL s B Er el MomAias Alare. ' PRemRIAY Ehbpdiment of
the nWéﬁﬁSﬁ Sit Onotéd HAF DedfhMBoYmHiorPd r&éeﬁﬁﬁ\l 31 strbdifred 38 @feStarget with
hat bind can thenselves be used as |eads (and 5 many

boundﬂlgsnldm V\Hulmhunlg; ngde ataapd kneeh inidillys in amexegaplyy embodiment of the

mventlokr)lr garn}/ges i?ha?gn d'to fhe r@ragfate zgre tug)ed 1rr]1 place of such ligands, with the expectation

expett

that a significant number of such binding gauges will be found. In an exemplary embodiment

of the invention, the gauge binding process is applied and then the target is modeled (e.g.,
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corporate library and can be added to it with a
relatively small penalty. In an exenplary enbodi nent
wobootheriBaventi on, results fromthe "ol d" |i breeymmédo00614
.S as,initial starting points for optim ion (as .
usm%wébfs’ﬁﬁ%y ERERHPEERIGNPRIIOlY Bryern! rtléreﬁtSeaﬂM?errem ghies linked

The %}%h@g oFfahé MftadrBe Uil BEinRES g%@ 9 YRbOKIREE Rseful for designing

i bly, a“gauge l|ibrary g assay |Is perforne
strongrbiraletsarsgef methods Krdvwaninitind &t. Xobdibly, the &kdowi methddg meaydfe modified,

ass can be used to determne if the lead (o . Co
for etgmeleuie ComiRP he |r?sa}t%.r°§)d1fffnegerrtrﬁ°§ﬁger@r1ﬂ@s bRl by ifferent binding
I . Q s . o .
ocu R Y B EF R by, pORRA T PEHB BBl s o5, 5,10
25, 30, di0aror) anyThmsllas aagrmediatd er tapgramenbdrp vall asisjn determining the
perfornmed with other pinding | eads and/or with no

bindigg meda(Daek thet taagat, Pasdle epkacings the cupderstanding by preyiding partial
il 55 UHIh SR 2500 Wil B, ot oy
enhahdd the acturaeg of €dmalyéib) Process directing. If the
target is mapped and a |l ead starti n_g{hpoi nt is known
[

t hidr & gremplany pmpedipep gt thyr NYARIAT ity linked |sEHefuseoTesults from a
| X e 3

plurdiP6 g £ Kb or FUATRC B YupcP BORHLTRM B0 i os aroference
This ¢lisstpasitionddbyvietd a itetal msdel of theolsiadidg ar¢n off 4 eeget agd/oh €ully bound

nodi fication process, replacing phgsical experinments
configifationsirathgithan a papiakongiareht beprevided Ry each gayee.i ng out

(paoba ess ! bL s e

{PT 7 A e dBoRCHRE  ERTotay SRR i ipogfiB8. B shape of the
activeiiéd erainhi@ed bgathe kémelatipn inidde i ¥orapired ttb e GRAPe of the area as

those lead nodifications that are neaningful (or are
deterpiagd Byethainrapping) proeesy. lRiffermeesthetyvegngtbe tveyean assistingrorrecting the

manfl§2 A58, R S B S AR iy, e

simu¥fiof inddeRit &6d td Yelvdtivetivdeaatteriatiid tegahdtRidlion and/or to assist in fine-
~Optionally, a msmatch between the 25 results

tuningraticensyclign, tforeeximme, hynasaisting suealemlatingcmgty exgichdistagcees and/or

. .activity of .the | eads . useful. ipn correcting the
incicia oK pfesiaF FugiciR SoTR e Sind Rt BrPPEL L he l ead
an@) or Jaemeficatibm af bR pdif@dm Edhetal n8ddlingWWware is not accurate
prom se. (c) Drug recovery. Even if a drug fails the _
enough rieipradées thinding treies in iarpraisitesessas! Alsp adivbouteasemey o difficult to
identt&&te g n%ggetsfl)e(r%gzﬂl'yté € Ocﬁgeo¥o§rr§ﬁ%%£9a9§eés.f ia?ﬁ F)Ee%i{ﬂa}yg?mbodiment of the
inverRioRY itk aBdwed ARaR s NeifcBRNERtNERY ioP ot &f dhbg pfdbfems by identifying
ALTERNATI VE SCREENI NG BASED DRUG DESI GN Chemi cal
poterjimhbinding puinty/edes) expemneatailyy © gl, asiog\e Yaderdassay Jibrary of gauges.
popul ar.. They are . based on the .idea that. i nstead of
Therf P Hfiye, ARy 8 apael 7 eaer denh EHGR (PRHOE foiraare, for cxample to
predieARB sty ' el icompBinddtd 4 QP&fLAARe PCT/ |1 L2002/ 000614
the oppoSite process is applied: Tirst screen

conpounds agai nst whol e cell assays |ooking for the
9.5 MéBULMA& BLY(@Fd.IGANDScti ve death of cancer

C ethi§ InetHd#e whiéH isCapparey kel 5P SRALKI ircS worRs Y. conbiucting leads
target is sought. e possi bl e advantage of this
frompeps thatshowsaffipitykiThg procepisab fadlowsn nul tiple targets,

@ TR Bl bl o SHenby e TS oS RO tinker

port” (i.e. a site on the molecule at which linking can be easily implemented). These are
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5 cannot guarantee finding hits. In an exenplary
enbodi nent of the invention, a gauge l|library as
wale@anidied herein is used and is expected to hep@BEI2002/000614
ur al ells

: ' f h ' ith th :

typidijsehal ol P gt LA %ﬁ'&i&fﬁ%@%ﬁﬁm {ipfeggsting”, and which
Pratiiagare] ' e » be expected. 9.4 '

are STRUCEFB%%CE%%%&h%%%ﬁG&%%gi G\E@Thi s met hod assunes

-(b) t h&trear tha atementaie Ifragmensf dgaise theo targét nprotdin, Npoking for exfremely

cul ar. prqcesses is used. The process is as
("1% f%‘o&f.%ﬂ{f&gn%ﬁtaﬁ’ 1 tpicalburhlematihg det ai | ed
th - i i : t H [ :
© (LR GO (br Bk SR lip i IREpofly Bbfblhents in order to
achi¢vedhtressep effinin Tabk distdoobetvaen owalfragapptspae.hths lalgdnof the linking

.exist, but are generally not accurate. 15 (b) ldentify
chaip,aay-heryapgd and ePYmiZede protein structure (not al ways

st A r.o.f L - .

LRI Ak 000 B AL 06 LS Blereve metos
may bk aseddtn dmproas thEabore daggldiscovge pricsss, foflegapRione P moksof:

where weak (non-coval ent) binding can, occur,

A
pofddnt i &he clegspianniiagments e curenihnnetisissigned imtheyartousing any logic

e ints Simult . d :
o TPk, ed 5 IR, TTMAISRIBLY, UhoTBe 194 o i st
screéniing libraies) ot thyse doi ot yiehdd finigelieConsequdnyly dith dré sdl@sfigound (for

of satisfying enough pharmacqophgre points, Both this )
genexyl fgaetangvenress phan fob geeral scrgerng lixares, PERbaRlyiige toyery low affinity

eSS BESIRD Ay PBR A2l BRABSLIE sfoth cmbodimn

of thd€dfventibrdthe REEH fri@nditd Hofdtected Shabdtly o pansiath the shide! YL example,
t he above dyug di scovery process, for exanple one or
fragmente msy be pairs (arArplgtss of meteties hagipg istansesiardsmefety types selected to

of eins..are apparently, in many cases, of little use
Spmqﬁféﬁﬁﬂgg§%€g§selves. Much experience has shown t hat

| t (V) SGeébnidiy¢ k! tHeOprapér @iBtasde’ SoridttRUR BethR&E Gwweakly binding
.this (e.g., geonetrical) information alone. In an
moiekigs iplosally absens diomethe ipitial sopeeningreswdts o thei art. by thedinking stage, only

t.h useful inf.ormation is present.in,3D structures of
very e ity BRAOT ol B e RN anli ot B AR b onempary
emb@difiefOs1 #h\ GMentiBh,! thaltinding Bf arzaB3EBladf ¥ &FAAEIpIBAle @Eometrical

~ the invention, gauges that bind to the target "are
hintsy@e@ jompdétadrodsi) which assigfanaieciditig how He puk pegsther ifiagments, which

that. a signjficant, nuaber of such Dbi ndi au W || :
frag % 5T ot R A L oSt o g T by also assit
in ddtéﬂvfﬁﬂh% hat type oFIRE IR iWHn ﬂﬁaﬁﬁ@sﬁabgn%n?s@ Ahiseda® 8o be used for

then the target is nodeled (e.g., 66 WO 2004/ 010136
syntlrgizingl 2 0ew/0lgeula thaisinelydesMRe dnnding agrts of the binding gauges, spaced

rystall.ograph possi.bly several tinegs, with
apartglp%/q;%ﬁghfgégﬁb%)s@gi,my@agm}/ ag}?ﬁ‘ﬂ’e&r&g ‘the target area
10. MXEMPPRRY NONLDIBUGPERY Bspgcted to be useful for
designing strong binders using nethods known in the
ar The Rbewi mepsurtmentk methodsrenimodésonby dppliedbdof isesl, other than drug
discovery. A different gauge set may be required for some uses.
In one exemplary embodiment of the invention, the measurement methods are used to
assess toxicity, for example, to identify housekeeping proteins that may have adverse

interactions with a certain drug or potential toxin. This may be useful in determining toxicity

of industrial or household chemicals.
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for exanple, to conbine the results of different
configurations caused by different binding 5 | ocations
woboodioidies ent gauges. Optionally, the provi si oPCDiL2002/000614
mu) tiple binding gauges (e.g., 5, .10, 25, 50, 100 or
anip agwﬁ}er é’FemHI%Fb’é’F}?ég oé&wu&veg@pn hermeasurenent methods are used
|
to Pl?%?gﬁﬁlbbg%é T 2B ot 29 SRRENE b AhghiFing binding sies
onammmodya@ﬁ/madmaahal bi ndi ng nodes as well. In general,
the praqvision _ of nopre gauges, neans nore work, but m
enfearother premplay cabpdisient E theinyepsips, the mepsirgment methods are used
0 % L d
to mﬁ? {)ﬁ% }ée E’gisgﬁfjd ﬁxr(x), ifora teQ%rlf&lQ ?inxjug gﬁcktﬁgﬁa é)gﬁl;e?eworm protozoa,
funga® I:’d&ie‘ﬁ@ or a bavterX Thi3 Baybe Gd¢ALin ﬂQSdetvt:l@ﬁm‘ehﬁcff wabéines. For example,
target _as a reference. This superposition rmy ield a
a vaqegiedf ofierigioreotiiectiee Hiihigimagledrasm a proteintvdioge shapg e$ not change. By

detex%ﬁﬂ%h% vﬁ@% g[ﬁgé l%)i‘/i{hgg é&a gﬁ g]g:h&[t%glgg n_gatﬁ etn' ﬁloqll%ange such

deter@¥fativnansy seibddiseleetin (?If pdrﬁ@lmfptelﬁiri foém tlﬁefhﬁitﬁdg’m&'oﬁaccmatlon use
the 15 active area determ ned by the sinulation nodel

and/qrdo @ssiian aspetsing the Cbﬁ&sé%ﬂeiﬁﬁ& aa\ﬂ@ﬁﬂé@ccmtle 1OFd s d@l PERyent auto-

1mmﬁtbe g?&l@ésn gwparcagf 3teas ?t}gmgtn_%g‘;a%an? HASET tn%ae(et{ W%ppn%y to see if the

n-correc recons

patteffﬁtefs@ﬂbléé thdt of (bbﬂﬁ?ffptcﬂ&nﬁ B todl PRehtadn eterDltedhould be noted that this
tlonaleai/ the sinulation nodel is used to sel ect
ep

matchgestbeadependeat onvan individual's gendtismaterthlor to assist in

fi t unkn onstruction,.for e .e y . .

s Sfiempti b BdoRf Meenifehory in Hin §RERFiendof e pvention, the
abovEQnétﬁkSHsC@é e fideferRafgd Pd1R v edshReRiy Ifék &@Iﬁpwfag measuring

part in the binding. (c) ldentification of bi ndin
confgraiahichangen igenprotein, yndge diffegens sondisions.i4 sante @c erent - e.g., to

PB4 b5 SR MR Pk o G o e
diffetcht ESHIREIA! PokstblE nfcRe BlekBle sHavs arId%rQ@Js%tab'l@gﬁ&es are used for this

exenpl ary enbodi’ment of the invention, the above
appliggfidsods ci rcunvent one or both of these probl ens by

i denti in 2 ot ent.i al di n oi nt s/ nodes )
s ol Pbrfad S o ME BeRior e B0 Pepsyrepent method is

used @b fHAUSERS agrichii@ri] tch@:ﬁﬁ:aﬁc khchCastnS@RicRiES afd RedtA&des fhat are target-
greater depth using docki ng software, for exanple to

specificehji effecting paéteingi knpwof tonbc/vcwmb@ubdﬁartmnm types: |0f Ipcsts or weeds.

target. 9. 5. LAR. ASSEMBLY CF Thi
AntergRieHly i BB gnee g Sop o maigh RgEgy i lant cels,
11. ggm@pmﬁgNF@QﬁAﬁ@Nrom parts that show af fi ni ty.

he process is as follows: (a) Synthesize a finite
I i Theanlyovefpredessrbast been desérited] ar sdmegranmylss, tas at blimic prodess, which

s U PGt B et TENEAGELIE S e
thereQeQ% Mﬁ@w?@é Lﬁtﬁ@% 13%35 #ﬁan&d’ Rbfmdlakibus EEF% es anfi/o>r/ by previous

nol ecul es previously 1d arnac gl call
meastramientsect the it get.aSthvnioe Imfomlamoarma)albﬂ wset on nranly welysgFollowing are
the standard "linker port”. (b) Screen the elenentary
Some& ts against the target protein, |ooking for

eXin’ &{"Ble¥nplary embodiment of the invention, the prior information is sufficient to

propose several alternatives. A binding assay with the gauge library, with or without
reconstruction may provide enough information for selecting between the alternatives, for

example between alternative models of which part of a lead interacts with a target or selecting
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(-1mM low affinity. This step is typically
problematic. 5 (c) Link groups of two or nore
wéeagmeniBe via their "linker port" conponents POT/@I20&000614
achi eve inlcreased affinity, The_ distance between

to
betwiegR tVe dygehred layou regqnstryctions HoRMonaH fo thigi s1g> tengauge set can be
oY S B i ooB Tl o PSR Bty it one of e
modelaventi ve nethods nay be used to i nprove the above
dr;ig di scovery proce for_exanpl e one or nore of

S, 10 .
( af gIRLhes XA a?rystﬁlf%mt M. piEHR [afd/qp chemical properties of
e 58 RSt Ty M SRR RS ol BB Rty ambigies
and/arrte avsdmedacki of dataaicenexamplecthiesdm@etholy shomelsgw bk or more gauges
se do not yield a finite |ist. Consequently, hits

t.hes:
acfu%{ryeb@é 1B dhs tasishdln anether gxarBpls thesg methogls op pHIST PESE knowledge are
used'td %‘rcF Qrceﬂﬁﬁgfr&%tm%cﬁ %e Qé&gaﬂrﬁc\%ﬁ Hﬁﬁ&’thzﬂ{ {%il)l@&kﬁ'g t‘ﬁg Gbb¥ described
very Tow atfinity expected, F ch poses many
scord badedirectinstpictioh eRar dxample, $oxcligi the sirdctutentodiiclade AekAsiy sub-shape
enbodj ment 15 of the jnvention, the set of fragnents
(e-2-; Btelranedsal partipny But wauldnoh athsgvishke wponrstructed fromy gy data.
fr ; o ot e
PRSBSOS Bhed BB WIS s
blocksheutphat dinbivii payt, sparethe(thdasteart will oiﬂyQEFIyl't@ thé @Aleiown portion.
di stance and_ orientation between two weakly bi nding o
Alterpatiwely.ethie stafisies of |ipicraptiemdn ftho dmewa nogtien maysbe aised (e assist in

asso@% 1{}1?&9“%? géé?igt(ie%r&/itth L g ; M']eklimrl](%ovsv% Z’Qﬁﬂng g‘lo{ F}faigpl?,haecomputer

netry varilation nmay

modelestGinhin@loghé earget M He. uskd t ProvidRia ékivhafSOGhIE Paugds bind and at

the invention, the binding of a gau?e library is used
t

what; grengthy ite| dheykagvm ppaign. Imithe asspyresalts gnalyyes.egavgeie that bind to the

j SS] in. deci.ding how t t. toget her .
nonf oty 058 el g BRI emit g quring e
analybiss IGphicasly, @ fatfe Reidieeovdiefrbm aeasBéstionl tH SmdRingat $811 leave no
assist in determ ning what type of linker to use when

trianglies Rf A getain Ginerind/or Myigiesdyr bindivghie thswdknbwn 8. Alternatively, the
4 synthesi zing a.new mol ecul e th i ncl udes t he binding. .
hbralaéeﬁ 2 vg'l?o%? rt eu%aldh rneg(aaug eag’noé%tag‘téoare tﬁ?) a?puﬂﬁnegus scregmng using
100,600 ds8d3fsQt & tifrleCis WcArre M- téchnobgyar i ation on a known

drug). 10. EXEMPLARY NON- DI ERY USES The above

mebsanothes sxamplehwhien amijeratiwomipasusgupdnt sxtthad is sieed, prrioe information
than, drug . .di scov LA different gauge set may be

may P%Oﬁ' ﬁqerlgﬂgl?tdfﬂoé%ﬂﬁﬁ%%%mng ﬁo'lnl%' one exenpl ary enbodi nent
of ObtiéhalI§V@8 priePinfdritioR &Suses AR A inpRi 10 Aoddf MgUR€ Hinkithg process,

assess toxicity, for exanple, to identify housekeeping
for exaropleiby yatying therhindingenviaowmeerse interactions with a

Lt o, BES Wt o B eSS s
used GREA} ﬁﬂe’a&nexﬁ@nty,@ogg%ﬂﬁé Qb3 1ﬁ%hﬁ&p§3ﬁxﬁ{?%3&s isﬁaéy attempts with

_anot her exenpl ary enbodi nent of the invention, t
a simmisgrsproeire b invidabo shat eevingmesntal copditionsc srealikely dalprovide bindings

affinity t material and/or cell, for exanple by
and/qr gt :lﬁaftf’i}/’lt Hﬁefgﬁfﬁdi ng sites
In an exemplary embodiment of the invention, prior information is used for the design
of specific scaffolds, moieties and/or gauges to better measure a particular target. The
molecules may be, for example, designed ad hoc, and/or a sub-library constructed by selecting

previously known molecules. In an exemplary embodiment of the invention, a scaffold is
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on an antibody and/or a material. In another exenplary
enbodi nent of the invention, the nmeasurenent nethods
wae®@4osEe 5 to map the outside of an organi snPCT/r2002/000614
rickettsja bodies, worm protozoa,

ex le, a yirus, ) . .

Selecr‘%ﬂa«fgg §‘,1°haan§i§am§?ﬂfafius de b &mal (e.gn0 Ahdiffseenge ur 45idg Af afrdangle due

e n % ' F CaGi |
o 40 e 6L s i IR 3 RIS may ot b
impostant dus lia highdessutival mepying efor Byme dgrets (e.8i, Mherdbidlling is weak) it

arts of the binding areas on the outside of a ) )
may ESPHBMLM’&{W’&]%?% gbgaugstmay §e pervidadiicoeraseraisiagge of sizes
and/éfbhéﬁli&fﬁélﬁgio?s aadrﬁﬂeigésgﬁlg?ﬁ.()t ein fromthe pathogen

or vaccli nation use and/or to assist in assessing

12. ITTERATANEEMEXSCREMENY a useful vaccine. In order to
prevent auto-, immune responses, . the active areas of
exs$qmRy Waxt eimpitar fatthe usg ohayon formnation, itergtivemepsurement allows

i3] E5FIRLE Bk 80 b BELIR gk ARG o cumr

step betodejeetndeanin possibilitiesadi vi dual ' s genetic materi al .
Alternatively to absolute neasurenents, in sone .
enBowimeeamlodgnents ef the ryentien, ingtead ofimoneyderemessurmernt process, for

Af Of . I IFia0) [ ' neasurements, for .
exarr@)r}cg an%ﬁfeggn$egﬁrmcr%§g1§ l??]iﬂ%g&g%oon glﬁt%réﬁo%ehg%gigr II\I% mgasurement method is
used PIDbke Bxartipld T tHisf hethed)ta twed reédhiton AecMiRICli®d is generated. Then

different - e.g., to match new expected neasurenments )
additimalijapsgyngs by PeRERIIISE, HEIPEi 2 dame arhdiffsrent egaygeidipeary and a higher
I: [ ditions. ssi bl nore flexible es. .

resofit) RSl 60 sk i, FREBA N tpedRiFgloni (3 P Bcample,as o

startiap Rbin€ &dri tRdrecafbthubtiGH b ERE afd/6riel Akivt iAEREMINERhicRibald8 to use in
i nvention, the above neasurenment nethod is Tused to

the gdditpnakassagingcin o reaempheyrieobodimentcf e inventioni suchesn iterative
and herbi ci des .t hat e target- .specifi.c by .affecti

methi 5 Efholof KERFPE.oV i the et ARTBE F pertiame pils Soplcte assay are

largepests or weeds. Alternatively or additionally,
artificial hornones are devel oped to nmatch targets in
pl Bnan gx¢mplary ambodigemi® fPike ARventipERMA Ttk ve Snehsercmicnt/ ases more

e 556 DR RERS 4. e b, SO RRRRI o3, e st o

measfenfenbss  Rrhatively 6P HAABAARIQ &PRYnt IhiBsek A98huged s used for the
some cases, there exists prior know edge abou? t he

differeat sps of geasareewnt.r om vari ous sources and/ or by
pr.evi megsurenents of the target. Such prjor :
P FHrae V0 S SIFEER TP Wl guTecRi Sithg regogsimuction, for

examp] By IR MREAStHon BchibrRNicewaaRk! @ﬂt)énﬁﬂpél?id?%tiitigﬁaﬁﬁ &he difference
invention, the prior information is suificient tco .

may pe dip esuiranyy for axampleg imthiei distance bebierni thy Bisdiag lodatibng bethe bond
apge .Librar i.th or withoyt reconstruction may.

angl B0 dulemishiA odoHoR e BHPROFYSETRRAPHY Dletidaneitiga, the above

assut%ﬂr)ﬁcﬁm{ﬁﬂﬁt EScoveRige, lﬁﬁ‘@%ﬁe?%‘ﬁﬁﬁfb\ﬂﬁ{ﬂﬁ@ rlﬁﬁ&'s&%% '3%? ¢4:Sdirectional

ich part of "a lead interacts a targe
bonds eteguadergricté&din\Mde220eks6 i i GitdPionis| D R4ANIBGIrdviding 15 directional

bondeyHIGTAFI 3P o1l Gh4 e ASREEnS W Befie EEvdin Upad, only those gauges

that bond to interaction locations that are expected to change in the model, are used. Various

search methods known in the art may be used to assist in providing and/or determining

convergence of the assay and reconstruction process, for example, hill-climbing.
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reduced to only those gauges that will distinguish
and/ or that are needed by either one of the nodels.
wo pooaotiber exanpl e, crystall ography, NVR | R BQOEUOL2002000614
and/ or chem cal properties of 5 the target are used
13. ﬁMﬁESaBHWeGIPéJoR PERTIES process, for exanple, to
resol ve anbiguities and/or to overcone |ack of data.
13.1 ro\pgpwzgwrpl e these et hods show how one or nore

actu bind, in_the target n. anot her
ox YATP Pes usehH @ sa § Pr§diescaibed hryie, ﬁﬂnﬂ%PfL WhSWreygse grqomplete gauge

oral7 R o Blchdy FpARHAE il BAVHE PR iaf PRI TN LRl picn may,

alterna#pelysdrradditionally, ee a@m&ﬂphbrar}f QOneiodandra @f séverdl tissues Are optionally

i hcl ude a _certain sub-shape mﬁ) (e.qg., a tetrahedral
consklsrad; 19 the desagn Qlotch Lrpries hxempiay syh isgies aad copsidegations that may

RTS8 s G105 SHBTD S ol o s

are desthibed belewt litds notedl aezk Sorneidf thh assuésnelare toahé propertiedaf the individual
the pneasurenment wll only ap to the unknown
gaugghpRd gpme t%rtheeprﬁa?rr%wthe ta%gwatq st Fhe é¢s13rh€a§¢/ae gelggtion) of a

t
combe I o TAURPANY MBIV TSI BT ey, ol o
showmni«tnmemﬁﬁlh@ngaugerseﬁdmﬁbﬁ belowo Mgt issids aredeipldred below. In
an ana ue tar may be used to provide an estimate

genegy, i %#dg beau@}é%g@t ﬁwnéﬁ@eaf the\gaugesdn aeayehset ate noh aseful, this does
not gy BAEL] 80 0L ARNAS AR 8 oB0GRYRI S, 9auges

nown ar ea not used in

t hBigas A ayiowsdl a® exdniydhry gaiigeld0ug ASttyf)ﬁﬁlggdilgé e@tuﬁﬁddeatarlafy plurality
the analysis. Optionally, a gauge is not rempved from

of gauges;iP@asibliyi alh ther galus%shw b%lwqmp@ dosgmas witligrdgiseribed below,

rtain ) ndi n
howor i€ el cBbeRific PR R e 1580 by M Lokas amd savee
sets that 46 @skfull fof nR¥&Ehént. as not ed above that simultaneous
screening using 100,000 assays at a tinme, is a

c ubty enexamplpmEnhpdiment of es merpnmm@uﬁmé podien of a gauge set is

terative.nea th ed r
vasel S GRAY R e SRR DR g PRt debBafaeolds. I tis design
meth®H2h tsc ol Ghélhdes OphirfIt|dfyattabhifer 'podits |anf QfabRiga@dt isScreated by
used as an |q£ut for nodifying the binding process,
selecpigg fapscadipldnpn nwyntmg ym@sm@lemsmn the attachment moints. (Dne potential

benefl ﬂ%f tg.hsr psgoa h?ttgflt tlg\gﬁxgﬁi t“f?rgﬂgcrileﬂg% tptc%??shgarlésfgquueg fs r synthesizing

a libfiPRA SAHOBNER Pofentihl0benBi €I PhA theSdnBhtdd i vhryeHak ibré hRMictable chemical
previous assay attenpts with  a sinilaf protein to

behamd,l wéeetehfor examipreormthet eivitoomentsiuad far esshyikgl fnether potential

bene§ gt;%%?% Ipl%ﬁ{%zga?nd/ ()rrocggl{rﬂlzaqSt ngh}sa%tcg rl];q?m:en m01e|tles may be

achidved. om%ep PotehtiMSEhefiPls 5ipILRY 18 raes@ﬁmgpﬁ@pmg library. Another
scaffol ds, "noi eti es and/ or "gauges to belter neasure 4

potergial benafitas thatitgeteasidite ensmre spanngsg imegy litrary éwlibreryapyrtien. Another

e B L e o
supp@ﬁ@% Of miRifhel SNVEBIELheadir&S 3l HOE Ol Sne e Br example, new
2004/ 010136 PCT/ | |§2002/ 000614

gauges with particular distances are generated by modifying an existing scaffold. It should be

noted that not all these potential advantages are expected in every embodiment of the

invention.
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sel ected for such a sub-library due to a small (e.g

0.5 A difference in a side of a triangle due to the
webengeode scaffold. In a regular nmappi ng pr ocCREHIL2902(V0614

a difference mgy not be inportant, but i

in
hi §isbowd e GPIPfé?ia‘i?é (At ey, 2 giwen Whramy, paitymey be basgd onggafialds, while
r
othelb%{llg S,Pég éa{l%f;aes i5n %theﬁ?%a\?? dfé) E?a?ﬂp}%\r}tglectgéﬂg}éor aﬁexm@mg molecular
librapf arslict @dnstiuctsddisiig \fahieﬁs filechiah eotsGructiod, desifn aey synthesw methods
resolutiagn. 12. | TERATI VE MEASUREMENT I n sonme way
knovey igithe;art for attgmptisg taFusiom exeatp mrdeqwlasivath certaiy m»pv@es Further, the
I [ r Vi
entlrén%i%ls g% ﬁ%: n%b s%ﬁold Hﬁgegis gtgéﬂ ﬁgir glgcj);( glenpaa'pg{e%{ag %btzlfltt g?t all scaffold-
base& libﬁnes providenll, sonicedr even by sfhesiove Potedtifll benefits.
possibilities. 10 In sonme enbodi nents of the
&éent ign. instead of a one step nmeasurenent process,
13.% A%Fxglaﬂ e as described in sone of the enbodi nents
abhvElg. 44, gduge 00 siieas o @okae aneiffisld 408, touwRidh fbir moieties are
one exarrpl e of this nethod, a | ower resol ution

attacheds ghipur pEpessidLy @ow@@bwaﬂm&ﬁ PoifdsiInjap A emplanagmbgliment of
the ﬂl§eélﬂgﬁ,£§5qlggsd400j iile 12 teadd ep aq%u(% ec?teﬁigtag&%goeenlféegn rgo%tles In an
and a gher

resolution recons Ion 1I'S provi

exemplgry @aibotiBfient ©F @i inveitidn) by vapyiiethi¢siecationd lof @¥amaetién of moieties
as a 15 starting point for the reconstruction process

among gy aslableoattpshment pejntse ideféqrerﬁgnmetgadige@ces grg dixefinfor a single

scaff%)ﬂlg gx%atte 9:91 Ie o%sﬁﬁylg%g}'atluelsa?%y I%rqigt zﬁ:&%’evggt%gzgpé r&%n&? a range of

possﬂl@d@@ff@lds Vﬁiﬁfbulch‘@e A&6d hewel/e) lthdt noBcAffblA S feqiifed péf §0R@ther, it is
- compl ete assay are |arge. I'n an exenpl ary embodi nent

CXPeetied thse 21 lagat fleri some embadiraenis /e mﬂo@rrémay s aorergpss effective to

e SPGB g B T o e e

is shbWwhelsnatiangleydefineddsi itd RREY and il RSN betebs Fher®f without any
gauges is used for the different sets of neasur enent .

referqure tejthefseaférldimgbet ween the stages may be in
coyrect ness of the reco ructi for .. exanpl whi ch .
CoHRFRI: Brat sxenrishCoRPati: & B plmish sacpiud s Frovided on
whlcﬁ(i‘ﬂllﬁple '&lﬁ'fér&’nt gtaﬁ stird EGISBRGE]. AZ?IuP@My Be différéiﬁ o §8k¢/ moieties may
for exanple, he di stance between two bindi ng

be s¢legsivelyoattached tth diffeserd laeagions of the scaffddavsingnelatively standardized

et g3 ane G S R Bl PG S Fanb 3o PR scneray
knowrOéhe YAl Bﬂ;?@ﬂ@i& (8. n%l%né?&taﬁ&%réééﬁredbtﬁﬁﬁw onal bonds

are made stricter in later reconstruction iterations,
f oln soxengrhleqdimente o itheyinventiting gt scaffald(s)be nelsctedoovshatrit does not

exterhley @opnt Gy TAUEE GRS EHRRS R hE BeES AHEaRLAlY of in some

cases, WACh TR JrlaRkr BHR PIRE Rl Bo CRBAGR With 3 ig@igg,lt a.nr?la 1>I/1ay cause

are used. Various search met hods known in
sterido elastee.dBy q:raﬂdugt a |rmgprctfvscdffoigs astetio clasietsemay ibe rayoided for some

conv. ence of the as nd re nstruc i on process,
g PR AL HE SIS T2 DYRSSRBFD 10136
PCIE/ donfDCabORARMA of the invention, the scaffold geometry and/or chemistry is

meaningful.

, Optionally, the participation of the scaffold in the provision of binding triangles is
ignored in the design of the gauge set. Alternatively, the scaffold chemical activity is noted

during the design of the set, for example, for providing one or more moieties. Optionally, the
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13. GAUGES, PHYSI CAL PROPERTI ES 13.1 OVERVI EW Vari ous
uses of gauges are described above, sone of which may
wos@4aiasepl et e gauge library (e.g., conpl et ePgT/I1L2002/000614

effeqs)ifﬂ?g# ?{.‘%ﬁ%?dd grtl] 3}/‘{"2 1H§¥)];r{¢gglj $&llm‘§5h§£}§?,§2§ §§r?(2§? is considered
. . e -
durifiPFelnu A & bl SREAREmEN Sy O adRUSTE My, hE BUARGAY 6 the scaffold is

takefrueorpdcanyt dumng ahslgsie=.@td deensind eawes forstericalashesy
optionally be used when .designing and/ or selecting . )
gafifeRiativelyi & adaiiogally, Araneds %gléb@egl ssigngeg any binding triangles

' ' | ssues

that SRR e By ek BrBE, betBh o e dep el o o

some to the properties of the gauges as a set. The
13. 3 dOLUMETRICOG EOMETRYOF GAUGES) conpl ete set of

ga e [y Mol =P I

{r SRS ForlecR TS Pt Sl ahB oAy HAUUONP plane of the scaffold
(if agyuhpeanssxempizsy embedinteat afithe Trivesteon, sdier gauges aeexgelaateddfor inclusion
) elow. In genergl, 'gt houl d bi nqQt ed t hat eyen sane
in a hyprary dheyarg seleptqd £0 %}gtgelg attachpd mEIetis3is 1 2 plageordgesgme other

. | f t . .
desif3fe GRRGRAY. 1 PRI gbAEN S & BREHII 3 Rallhed BE pRgRng muls-
stabld\ (&xgpicoaforgallgeangile) infudécudts sfram [beingeinpludedy| whigh id nopHesirable in

gauges. Possihbly, all the gauges share a basjc, conmon
somg| gajbgdiments Qf the Buertione 2 FBey B ovenfuss he \adelysisi and/ag reduce the
. ; : > ' .
wind G ESRRIL bl L b Bl RGFEYOED P SofB Yy 9FBossile -

planireaiutacioRy) In sdme ambedifrpisahiy ismbrdiesiitle (HantsBRcting a molecule that
Jdnvention, a significant portion of a gauge set is )
exhibjisseanformap ehangentYlelgeules with saaforma] pharges gnayhbe excluded using other

LTIy T Y-

the gaggditate @ledtedadhdgahodimessibieittiesgdige 9€bLFdriif\Jardriangles in it do not
scaffold and nounting various noieties at the ) _
change.t eien i (pthas papis sof theesaper exhibi| conframel changes.t @ponally, a certain

. [ j ent ' SSe
wion I8 S840k B O L) HUAEER S BAERLOEOF RS, orcxampt
by ei@tiag thad thde @nelgld exlsbitshedhfdrg]l @RAgEASreMdldgbilexibili the bonds of

nore predictable chem cal behavior, reflected, for

one axEept ef ith maietiesnlt shonldeln Botad bawevar, that syahnerachmedifiation of a

ntial 25. fig. is.tha nor redi ct abl e _and/ or
eaueB il Be pSaile Bt Hhainls iR Bl 8L 2B By ApoSivic ettc
on ofepRIEA the' RREEMARoeRE tritinglegnefit is sinplicity is
designing a spanning library. Another potential
benefit is that it is easier to ensure spanning in a
13.4 FLEXNIBITY i brary portion. Another potential benefit

| STheflgbility 6f 4 yge 6in AFverlyalfeotthe o B dfithe Whbiht of information
scaffolds novel to the library) supports generation

provisied by & gaygermeteking ead theadiinitof theigavge to the tanget. Bdhyle it is true that

Jor | e, new uges, with particul.ar.distanc .
fexibBmBEATR e, PRI RRAPTITRD h baP@iienf S A FE o, imerensed
flexibifli@pney, b leabOih@dmehtatesNRiudd the bY@ a8 pRSYaBIlity 8f binding of a molecule,

advant ages are expected in every enbodi nent of the

for enfropitieasons.7in widitero4he binddee L7/ flexile anoleade provides less precise

information than the binding of a rigid molecule.

Thus, although a greater number of interaction location layouts can be matched using a

flexible gauge, in an exemplary embodiment of the invention, at least some relatively rigid
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It should be appreciated that for a given library,
parts nmay be based on scaffolds, while other parts
wae@4genas at ed using other neans, for exanpl e, PCT/IL2002/000614
sel ecti ong{j rm an exi stl ng nol ecular i brary and/ or
gaugey Reg peledtetifarhn gavgs ﬂar@rga %9 |that the mmeaguemeis tysylg, these gauges are
t
mor B, R Sor ) Rl ey O Baldl ol FrelibpiMipty rigid. T an
exemplaxgeembmhmeﬂ.lbf ftieer mvfehﬁoxﬁ taatdangesl arer @anglationalberigid, in that the
non scaffol d based. It should also be apprecjated that

distangg befpieens marefigs doesies shpner Brush Alerpativelyier additionsllythe gauges are
il 3. B o 1 NG SRLARN e BETRELAS, ook chpes, Optonaty,

flexibiling Exenlds}0 ZheinicalvspeeifidityLof tli@mbﬁdtﬁs far exaraple by 8lectitlg moieties
four, _of possibly nore potenti al at t achment points. In

that a5¢ cithermoks g lestogrifient oroixamply, PR cathelase .rmethgathgté@ve only one

of by

ﬁmcﬂQLQ gaer %of‘ﬁ‘)%dﬁ&ﬂéﬁglé:xcglﬁ%?o%ﬁyb%éﬁ ogg %1{0%%1 ?ﬁl%e(? g?t'ﬁ exane) or for

hydrbgeri\/’wmlls ngoidhsingos dydroxsl (@H)C@MiIC s tth @f doter ahd @&eptor) or vice
anong avail abl e attachnment points, different v

VeISg.nter-noi ety di stances are fixed for a si ngl e

s C?.I A #PM eﬁﬁl}% E}?Q@tﬁe ?ﬁv&?ﬁ%& gl%’g‘ﬁé/fgl‘ glingll lgg%rger‘ gf fexibility is

provﬁdédf fal dampld tes leastire d@erlipbeldvebﬁ)vgiugd’s. Iﬁhﬁ% éXample, the degree of
scaffold is required, per se. Rather, it is 15

flexibilifwistsuéficions so that B@agtof mieties i thertrgel eanrhesmafthedhey multiple pairs
cost ve .t o

of m‘of%%r atr ;/tﬁg g%lgﬁ é’flor | ?F tgﬁstﬁaceg cl,)g;v\f‘ec?fl&}é m.Ip g e?(gmf?ltary cinbodiment

of theXetiod, lﬂ%j%ahgesﬁlr@ des‘i@led‘&ﬁﬁf fhaf &48h ARUGBe bétfveSHRIMLIRS ifithe target
trian Ie defined by its noieties and the distance

can bge ed betbrhy angauge l!ihatéxay a shightlf longer distandeeand by a gauge that has a

Shght%ﬁ Phv eﬁlfﬁﬁ%e}_qif egfefeo?f ﬁ?’gg“ﬁyn&aéf e]%e g‘?rg) g vﬁ'ﬁaf:ﬁ relatively low

amotiftlof eidrgy Rirkquife@né bSRLUGGeRh LS S/ EheR carﬁ'rﬁ{cwtﬁé flo¥ety layout
of different or sane noieties may be selectively

in thattaera@h%le retevantf energyrevelomay idepradofor ehampleadr tledissaysiensgjtivity, on

the atol vel 1sta %ﬁ.,tg i zed nmath0 &E
gl?%?ocf Hg?fg ap 2 ERYY B AUST AL ng a range of
020@8nallpOSE 118dsy hamhMomFeReréf the gMeYWNre NERINA! for example to
properties (e.g., solvency, vapor pressure,

compansdie | for ygaugdsmh@bmee @b i ailable. SFarf exameple,nee motadn hetelng rotational

nexiffpy Bt o gt B e B hatil'gémggf GHeAoBg Figes Altematvely

or ad&icﬁltallfsﬂexmlé eARRS 'aféeﬁsﬁd % adstst BP &Sarsed 18§el information which
scaf d and/ or sone of the npie es Oointerfere wt

may thedatst fidetgnedarsthgregidcgauges. Qutmnally, chastsed Byount of information

(o P P e G2 R0 B oo 53 0 erTaburdiny of the
gaugégﬁ{dtgagélélﬁ{ggsﬁuégqﬁﬂ%egaq%gserm ned. I n sone enbodi nents
of e

the i nvention affol d geonetry and/ or
c hiénshetildy be snoti0 thwqmrm:glﬂaxl mefBotli ofhdbteyminirige which triangle bound,

articipatiaq t scaffold in the provision of
descRe ARG P &8 Endicar bhgreddr MHisbhi> HEG Eanges. hghould be noted
3@@3 d chem cal
that 1%?{&?%1?%‘&1}1 glﬂr}gﬁﬁa’h%ﬁvﬁg ltﬂsnt |lf;;n(r£1)4 of the set, for
exanpl exeniplary pmahodahery ofithe dnvemtiony tivei@dtalest. software from Accelrys

(form(glj'ltyl1\%§6l Iisl. Jsed ttct] a?sses7s?t>he rigidity of a gauge.
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WO 2004/ 010136 PCT/ L2002/ 000614 effect of the
scaffold on providing binding, repelling and/or
wo ndoani@sé ng bonds, is considered during PCT/TL2002/000614

reconstruction or analysis.. Alternatjvel r

aci 40 %???H}HHW CpPRdERBHEE 7 BFeRIRB. Slerst 0o 40%x 6%n80% or any

et LorAUtden SeRBARYS b theCoalies 4 B8 ChpdiRral, if igid
S T ori e Broahet AR ge Ve P or  poral, if more rgi
gaugedatt ikl tHelyyare ¢asieathralyze nding gheamathpds descgaal lseianlowever, such

bi ndi n rian S t.hat are praohahly not exposed to . .
gaugemay é’%bé? a(@?agﬁz SH T a‘lfgléalg%g‘?%ﬁr%‘.s rqasons to use non-rigid

hARHC rug8 Sorthdvd! 6th rti

mo}eg%gr%I§ %ngﬁg#\%ﬁ\ﬁc Ohegﬁﬁg%e may not 0bgmtghe rpI ane o?r properues
believétetosnafefthérd sui(able fanygreening. an exenpl ary enbodi nent of

the invention, g,h n gtau es.are . selected fQr i [

nel usi o
| N HERRIY he inveetiogh 2 SHatantigly rieil malesuls (or bond)
. . . e e
s e E5ydicd B 5l BBl Qoo GhlhSccop o
hydrégivi andmg @odfong chagies by gnorel kian-1As tigihg tes§ ¢hag. 20kCaliMoieredlternative

changi ng). nol ecul es from bei ng.j.ncl uded, gjﬂ fh i s not
embogmpita of the MVenfiRansnBlRY hss r8IHE,: fXampEntliQ greaier movement,

cRN ys [ h
w0 TSRO0 e e AL 1 a1
kCalfMele] 3(EKCalMole p4EKCal/Mole@e any sialic] inkeemediate qul grewmer application of

orientations. In some enbodinents this js nore .
energyedt showic be reapresiated dhatngpsalufely aigifl Erolesules pre ggparaliy ot possible.

I « F5]0 : 0

e 5T -FRRA5Y ABUETAER D ERLOSTH FRAERS become ts
rigid theyVRa§ bildy with alofZ ditdcefcandiet et dpadifig anl g meaning of their binding.

Alternatively or additjonally, the gauges are
Howewsrelese digish mokpgules feaydberspsisroiesolining ad/qjdisgdoomspie coverage, for
exanP?rti cular triangles in it do not change, even if

ot her parts of the gauge exhibit confornmal changes.

Ootyracudllyl digidansleddles dte thidse d0isich all dingRUgmdsaie dither part of a ring

neutral i zed by making it energetically unlikely to .
or attgrh dend’ pitorax Aerpt @,nep% thejr ends (pignginghmptomsar sitpplgigpisties such as

e G4 S BRI, RIS ko s, o
e S0FE UG . Dl AL ) Wb DL o ey

be rigitlfor sxaneplef if ahera L@e neveri térepthas i D bhdjacdnt sitigle bondst Whose atoms

parts of the auaes and/or other triangles. 13.4
parti@pgxPpivIin spgleonfs(ifel Eanppf the ptagss ig theliRgeare pemselves attached by a
[ | . e T
dons GG et 851308 iRt b B oo baf gy s sgment o
the riagf. iAnsihyle @bvdldit bardiBgotationdlly feal gdéss iMBiphe of b ring. t r ue
that flexible nolecules are nore likely to find an
arrangenent of points to bind to, increased ,
13.5; GAY EI#E@’GIMEP at least in some cases, reduce the
OVEYr ah lexpphabiehibbilingnt ifndie ngveaitioa, e gaugeesided dengths (i.e., the
_ entropic reasons. In addition, the binding of a
distapges %ﬁgve@n st eeater of pragsefdhe moisties)yre sglecied fpover a range of expected
. . info ion. . t he_hi-ndi N e.
s SOV IT RO Mt Bplalfs T S motecule s

Alterhativdly, for kxarinlé, Sfof abnefallahelbade dRigega diffdrémtxaldeemay be selected
auge, in _an exenplary enbodi nent. of the jnventiagn, at
than ferygpalk siplequly dqugs: dnyany pxgmplary gembodiment of the invention, the selected

range is between 2 A and 12 A. In another example, the range is to under 10 A, or under 8 A.

Alternatively or additionally, the range is from above 3 A or above 4 A. In some cases, an
76
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WO 2004/ 010136 PCT/1L2002/ 000614 gauges are sel ected
for the gauge library, so that the neasurenents using
w0 h@gmeigauges are nore precise. Optionally, PCT/IL2002/000614

« . Substantial)].y all gguges in a gauge set ar ) ..
outgr Jgagthin pr a1 efril?j}gg? gy Bguseitl owpich ate 49@88‘3 freEnihe gptside or inside
£ the BoibiReq ki T es are translationally rigid,

° I n tlﬁat ?ﬂgg&a}st anggéigetween noi eti es does not change
mutthan Ak¢mplant ¢erabddyment afdttle inventon,ythe shraplivgigestlarted o uniformly
rotationally rigj in that the relative orient?_tion

m

sampf apioorigi N, gL Gr AIOlerf 4 accopimesssg thy, sampling resolution. For
e id it ' Lft Ll f .
e3P gL BOCR L8 GRREBlg SARER HE L Rl e ofdsnces
coveedd hethe fiastesider shbeld Yequirecd daine. ankaumt of emgpgeto Modifictie molecule to fit
chose noieties that have only one function (i.e.

the myas: apHisRBEC plodiglancss covred by gie secomrshside-daenerallyy thig means that as
the thSiethle SV BIED AP BRI b g, or ¥ HROEHa M TnAED HotdBtddoprionaly

the allowedcanouh® of ensy i$ A paparestenpf theyaseayirg proeeds, te fabet and/or the

i nventiion, however, a small degree of flexibility is
gaugss BeAde o exapplecdRalipve deteotabla hindipg by MigeMetsveen =
ga . , . : exl .
SEHPES b BEPoRARLS: of B HEONEE, OE ik Byl Premccine
sizes; 30 thet anlebiedndgangel wilpIntat¢thietich imdfa-mBiett dRGntd) foReach pair of
_egi;uges, with different di stances between them In an
moi

erptanafivehtgaiddisionalls ableast o igANgSA OF grHgersiiss gerugmslar in moiety
seorf, MRS U AanBFSd BAAT RN ST iy e o

diffefens Inugitiet Wf |gangR) foti Sampls sam@ BBhda rekdU gehibip Morb fexdbility at one

slightly shorter distance. The degree of flexibility
tempegAfurg bl @pt HAHOWEr-t hat a rel atively low amount of

en i S..requi.red t end or stretch t uge _Sso .

Enap® Yy g el B R s BT SV, AEnR RERGR0 o it may vary,
for ckBfipleebeM@ kpiatiglyarldeiredtsppdBy dete RE b eff@t oEXBERhSgiAY) scaffolds

the assay sensitivity, on 20 the gauge concentration

betwgenlirignglebdo achiexs dierenitrianglerside le ionally, at |east

a | 1. number .of the gauges are.flexible  for exanpl.e .
Folt oo HEplearibp! G 30 AL IS b s v p@OHER 5 o simgie
trianEXAHR B thd Yedide@ FelRRdRhip, infOfidh e dmely, Bt thé kirhYofMBYgths of any
e al l owed for hydrogen bond partici pants and/ or
two sidesrhet greater theysthe Mngr ofghe thandysideor addi ti onal |y,
fl exi bl e gauges are used to assist in providing coarse

L i be b5 mMay be | ater fine-tuned
13'éu§@6’%%ﬁg@fé&£§s%ﬁ%nal ly, the reduced anmpunt of
i nfrofrgkeroplary empodimpnt ¢fathie ipvertiondtheggangey eve appdicd to the target
reci si_on). i s. conpensat.ed f.or by t redundancy of, the
undef 35 Eu 8 SR ¥hjoloRiSRPEORE LS8k cibtysi pL JHBARER fig e content.
TheydfaP®ius e bdladtedRI getforth 86rrédly oty Rfthdlaheiafd Bivi@niMehe
triangl e bound, described above, provides a

si Haweyeram pyme embodimentsi giet testing raggel mayi motghatsh the physiological

shoul d be. not ed O that in a single,gauge, triangles
condfi pioRElY PIETUnET pigrifHia Pl e proneyY o1 Ghug may be
activRyDAd hijRitthehiat RehpePMBR i@ Nfort PRIk HithSh AEL WBACnot at normal

from Accelrys (fornmerly MSI) is used to assess the
physiolegichl tgmpskataregauge. 75

A special set of gauges may be used for non-physiological conditions, for example

replacing some gauges with others. Alternatively or additionally, a relatively stable set of

gauges may be provided, which exhibit a same behavior over a wide range of environments.
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WO 2004/ 010136 PCT/1L2002/ 000614 In an exenplary
enbodi nent of the invention, at |east 20% 40% 60%
w@ONsor01ady smal ler, inter medi ate or |ar ger pE(ETyHmmgm%M

Alteziyel oR el vivag: e SoadBportis: shamep e CHags ffdknown and
?h@ dtafh8d Cthe %&)xﬁﬂi&ﬂoﬂ m&ﬁ%\‘rgaé/ %eéh'&iﬁstg(? gé!?.g?hé'f@éanons and/or

be available and/or it nay si'ra
amphﬂad@sousnal@ssspase)ttm amentrfonemxg»nm&taheﬁf@wl es, for

uch nol ecu mlar 0 dru s or
A S BOBEHRfSs i FRMEE b SHidhyos e YRR TSR DoRch gpisame gauges
may ?ﬁ‘&bf‘%ﬂ. FROIEGin hiker o BRI B .“%‘H&FE%E R e
| sIndarboihee dxasple, tholtafgml Irxmy\nixlhﬂilt dwﬁormal; chmgllg&s euimrlnapre @esired to be
onf i rat n.and, whi ch, except r dro

measg r?amea*?ah@ SBYIORIPRL SR af eﬁp RpR gg% of alpium ions.
Itm|%nvent| or%srglaaéltﬁfl’ﬁ%g eggg&%l gi |tb g?)eﬁegitéﬁ I fo%\?t proteln to
the charges.er novenent, such as 0.8 A 1 5 A 2 A or any

greater rraller or [nternmediate v at. 10

éf?%ﬁl Y p5 additigngl vaﬂ'ée BABCR EAAY) |dsﬂglzﬂ§1 Ricsaleated go change in

: nt { a
ity NSS! hSY IR ® B SngRP LS Ml mulipe
measurensmid, eschedt diffpeers eavirgnnieats. possi bl e. I nstead, the

term"substantially rigid" is used in the clainms. As

137 LSS o CRIBES Al ovrdiAp OF SioES Al TRIAKBLES

t has rallndedli togabovtjo ey ediffedents gaugegsidesningths| amy ntaytcb ea particular
easier to obtain and/or use to ensure caqverage,
mterw@nﬂpfeamyfmngma?on,rﬁog SRR BV PB JIIEFASTION daation rbemg capable of
I
sinaf 8L SRS 6t Ly NEKoRR i e BulidRpd¥r o e,
which icagloe batomipletely dlimijnkted.moi eti es such as 20 NH2, for
which rotation is uninteresting.in sone cases). Once

t @ ran gxamams‘/ t@ebadimaent 0 thex AmysnEome fandovsTiap between gauge
measﬁie%té i c%ﬁ Efé%% suﬁgl]%xtl{apg Qe ToS: tht %é\'tl%él s?acé‘ ZMl&‘ﬁ'iatlvely or
I Nngs may a exanpl e, e ar e

addltrtﬁmny, th® beeﬂdpam m':im&d;dalc Alermativgly,cat Deusdls mMnﬁﬁ:@n ahoii of overlap is
participate only in single bonds (i.e, if any of the
encoyraged; foreXample torrgmpersateionEaIaps svantualitics aVhsle ngaugeydcs not bind

of the ring, this
or ang? .2% %@@P%&%é@ﬁg{' §131:iélégaé1 ne%tn?% &Bﬁé% the ring). A
Si Eﬂ ghéuld deéalotsd theoenkniis siitstantiblon sikldygdugee areusb & Stheretis a level of

part of a ring. 13.5 GAUGE LENGTHS I n an exenpl ary.
toler@% @&teﬁ%ﬂn 8 intgeaction; oatthas some Hrsedem g%algﬁaM%gvauléngx eﬂbelt possibly

atthﬁ{%)(g%nsac}fq)%ldlgé;&e% es bet ween the center of nass of

eties)®are®seél ected to cover a range of

expgané ddgrediof o BEAS iSDIRAOMRE tsi ¢TFREsAEdn B coBf@ishiedSor in the above
and/ or dlnen5|ons of small ol ecul e drugs. 30

recomtrtl@trqmmemdy forr g¥anapleirduriag dlesteringn-Altrmnativelyl et aflditionally, if an

expeidhd s Ertons B ik o O TiRbei B3 Riats Ermst R i suspect
t e don@mipla enttdeingdk O€ tHRMinvERIMGE hbwe @] X\ﬂ%&ge aeg}e@Bd overlap is
12 A. In another exanple, the range is to un

proviged, farieanplaa facioriaditwey thies|of regre awntlpm némaylgles ri"gactlonal overlap
may é% 'Bgo 1&65('1, f5r &a%?éf %ysus'lbﬁgor%of% 1 ﬁlat have non—m%rE gongl affihities (in the

detectable range) and/or as a result of partial overlapping between triangles. Generally
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76 WO 2004/010136 PCT/1L2002/ 000614 "outer |ength" or
an "inner |length" may be useful, which are defined
W(Drzmmowl% outside or inside of the noi eti es t PRT/MCR002/000614
in a trlangle odlnen of the..

howitp et .ezswt 3, S tpeleny T 208 dr cepiied Jor RBPfy giue 10 ifferences
betweed RafoRith WBARY ROI bf 5ﬁ%sr%ﬁesf Plihid arg%ﬁ&lkﬂn to

acconmo ate the sanmpling resolution. xanpl e,

| f Thusf iattetnativélp gl alditionelly, stoxacidantd] a)vsﬂa;:o rsdrrter maakl;ltaangles are

side is A, the range of di_ st ances ered b
repeat?f B@tws?%%a%ﬁ%ﬂvan PEGTR ARy ehodiRent ob ﬁmm&?nﬁeﬂéhwe?eaﬁwn is used
to ¢ | | ¥e 1OE tﬁ@leﬁgéé (gfygt i cfashésh &/t fer ﬁﬁe@'@ﬁeﬂ% c%f behavior

tances covere e secon si de. Gene
exhibitednsy dmd ofithe gzhgemwsmdtﬂelySoﬂ aldigonally hthe lrepmhltmg 1s provided to

ass1sr an(%é fq(l)lg}g %vkgﬁb lg%@an(ﬁ{%;;ﬁt rn%?l g%a g)auges To this effect, the
gaug@ﬁfrﬁ?%%esrele‘afedtéaethgtsﬁl@%@ 3% RERE ‘35&12? ﬁ@fvtsé}{mgﬁfgeéw{hofespect to the

gauges used or exanple
otheﬁtﬁbﬁgitﬁthle ewbignaiies gndiydet hepprang dewever, that i€ xtengohfiolds are sufficiently
i ment_of the |nvent|on t he rang i.s cqvered
ﬁ t% most of the

dlfferem éhmbawy ofj mest of e ripngles;in qneseq @ﬁ@vs

trianffB SRR LTI 1TBLAL Vi REGAGE: i %Fﬁ%ﬁ#%ég?‘%g between

diffegrmti g@;‘&foﬁﬁs @dunegsi A@Snﬁtleelﬁl si¥inilar scaffolﬂ@ in€dyybe lg;edJ mbt thyt. a greater
Al ternatively, only gauge sides match, Diff
degrearnfi %ﬂm&ofmmglmfé@@e g e RERidofl Hspulgibe oted that par

of th? ?U&fa% is SJ?JVI(?G?&aEthg f ?ﬁn%g trhggi%g%es%ﬁﬁg tsg % dggrg? ﬁf flexibility, so a

smeTﬁﬁnﬁQﬂJéﬁajgoﬁﬁmdih§ tpaﬁﬁﬁsanlbe ihBehghby Gfanghy ofeifftent sizes. In one
along the range or it may var, for exanpl e being

exenmlwmmdanexamf/tbe n@,\te@b%dhe wary ds dergneds soceachytrigpgular array of

poinfy ARS8 0o R A RASA o 350 B0 pripple. s

overlaP dhays Béen ﬁ@dlﬁo@for shstkad| cfmﬁlbcﬂﬁlvé bvéﬂﬁF Cotidaé AedlibstAntéally same
single triangle, due to the required relationship in

triangleti§ prafigled at leastdWice. t hat the sum of |engths of any

g5, B AT R0 B O o

expeBie QEHridRIMshed, fbhexdnipleNbi M@sure tHhif af MaGCSONY GiadplRk ivel 1od have the
the target 25 under nor mal physi ol ogi ¢ conditions,

Smnﬂﬁﬁﬂuda rd@mmﬁ@$0@@rwmngm%nperature and ionic

ent hus o) se cted erfor
colERbryety A YadtRonapl S plftuf o GhEr, hRvBE bartt Bianglep, but differen
expetfdd %ﬁﬁs cRERQGh&AFRY Hixell ea Elﬁgkla@@y!t@ﬂﬁﬁ) AR 1 stehiB ol problem.
the physiological conditions normally present. In a

pakt gncexemplasy apppdiment ofcdbé mefdntmm piitle yrlaﬁgltaowl@,g imggneral and are
tivi t

not eagﬁt y%ﬁ? garg\? i at hé T gg: Pq ?]tg?as ?(Pnh%?{_ltgf ?%x?ﬁy for example 20%, 40%

60%p$}y§i)pkrﬁglﬂéiaihte§1%€&%36ﬂfaﬁ§cr pRrceRAEé, adre SRlecll gﬁﬂﬁﬁalsmbuuon of
may be used for non-physiol ogical condi ti ons, for

trianghes ip frianglesspheec fomys eoriatively gessred gind, m/ihl@ chisters of tnangles near grid
poin fkﬁerrrllgttl\lle e,|a¥ le%gt s%gncél otf Itlcl) nlal:|>r|ax¥' foall eg(:?xln yéa%,y 40%,a 0/eor any smaller,

intermediate or larger percentage, is selected so that the coverage of the triangle space is

relatively uniform, with less clustering. As noted above, overlap may be useful to overcome

various causes of non-binding. However, greater overlap may mean a larger library.
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gauges may be provided, which exhibit a same behavi or
over a w de range of environnents. 77 WO 2004/010136
wEEHbLABO2/ 000614 Al ternatively or additi onabCyIL20022000614
|f t g roperties change, if the chan e s kno )
sg%lagﬂ?ﬁ gfp ?te?vﬂlﬁ%dggﬁeﬁé"eneéd’&ﬁ&er WRfaTE, FoRgaDle, certain
tnanég@% zlpsterlrjl elgé‘ Iﬁ:fr?‘???i%g% séeﬁs{g%sjg?§@ dé gggl'lgg'aﬁ ?{:) lrarge scaffolds), in which
case egvdaten loverlipinag be @m\sdedAﬁ)ptlhﬁllypﬂ&&ﬂltdtc&iIgméthodmmm &ie degree of
varlable IS the type of solvent used, ne ga
overlap jpfo 35pue fres {bdgtermingen threshgld f&rs%y
gse non-standard solvents. In another exanple, t
target may exhi bit conformal changes, which are
desired to be neasured, under small changes in the
13.8eAUGEMASS AMDSIEE t he concentration of cal ci um
S ' dg..n
oy B bR, DROGERIChERH ot Menilf (2 B5es sl ected to have 2
minimhlemadsait geexpedi®d Alat ey madsiinerbases)a gadgh isintrakhergetichemd less likely to

bind BRI i ALh At ol MseRngIeae: SPY B Rerechance for

ster et LB SRt i, B B PR OB Qg B e o e

a mads/RRi&P208; wtCnSludidg fﬁlaieﬁbﬂ_ﬂ&ﬁsﬁiy ahé Ufedases madso e, benzene ring
two, different

auge-sjdes le .match a
moieles {5 Qififchr at least ReharaBY o P@@a%qdo £ Prematiydn or ragditionally,
| | l:
swogB AR08y Dl B BEAGHLDLL 05 AP 0 RIARRI o (e sbou
10 Al kerhatively of additienaliguwhen {edavtihgra mhbcﬁlarfglein):lusmwhis(}h gauge, the
cannot be conpletely elimnated. In an exenmp

selectipmisdfafedhif the nt(ﬂ@cuienv R 1258F o1t tRe TRASEIMPalh sla@tldvbé rliw@é (@ in some
case,'ﬁ?éasc' ? (%Hes?&ef'at ?1 %%r}tefaﬁu: %r lé)?a.ntflﬁ S PSS&%%{}LME 1111 ¥ome bodiments of
cons Ré gauge ‘space Frlernatrve 58

the irf@dgiiér hath triangletRvevided Gpthic Srdor bif Bisize &f aébdf&ﬂmEBmMEﬂriangles ona
at | east a m ninum anount of overlap is encouraged,
largefsgaficld may|be lwr@%wb@hw@eﬂ@s theAviangles coptrhuted) iyt 3 pasticular gauge,

andp\g'gﬁglgggmg@ggﬁes% %%?Bﬂé- ﬂ%s}ga%olan assay fails or to

prov ormation. It should be

Nait sbuld1BE agprediated tisan ﬂﬁt@ﬂlakr@ilésyaré hét [EnTiAYAas aPatge may be larger

used, there is a level of tolerance inherent in the
and/qrhewe & Ereasm, mass of hadimjtsedo be smaben and/os haxg 8 sealien massedepending

al bei t .. si bl pense of binding
onthgtaf]glhcagﬂx?gfgn@ﬁéex&ét Ornegor ef(gmgférl ap is known, its
14. PARGICUICAR AND GENERM! 6AUGE SET DESIGoVe

reconstruction nmethod, for exanple during clustering.

ternatively or additionall if an expected degree

14.10EXAMPLE SRANING LBRABY SIZEsect od of 1 oot 5.t he

MEgader @BRAih absinsiHvRs Ghe followaly 1e>aﬁm§tluaatyorﬁmmel hii@bBér dffgauges and
t he invention, however, a |arge degree of overlap is

triangles igracspmdete spmrmddnw dorsmallomelecyes emprotaim tasgetyr

mof e repetition es Fractj opal Py o
cA BB moh S Bo e 8t s oh AT, fmumber of
poss1BIénm%§1@§)%0W‘loaflé/(?"ﬁ '(Faéto§ o 2138 triangle in equality and factor of 3 for

rotational degeneracy. Assuming 10 moieties and moiety directions, gives about 166,000

§, tnangle was
he

triangles. Assuming an overlap factor of 3 and 5 triangles per gauge, gives about 100,000
gauges. These numbers are of course only exemplary, but may serve to clarify the following

description of library design.
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detectabl e range) and/or as a result of parti al
over | appi ng between triangles. Generally 78 WO

wQ@o@4/0mBd 36 PCT/ L2002/ 000614 however, an exncT/imooz/ooomu v o

sane triangle will not be repeated, for exanmp

t oltchan bersesnbat thseiagerfithe élblfaﬂbﬂqnen@ssoraﬁwtaanéﬁ fRAE l%@fbe spanned,
S0t UG Dbl o A b el Ot Brin, dgyofgrse may e

varigoiteaseordahte tvﬁﬂhaa@h@mremboﬂﬁam efl tﬂeemweﬁfmga’ugeﬁmnﬂle, yielding
an exenglar enbodi nrent of the invention, this
librayigp ity pefyyeens 1048@ orsfewer egse 986 t160G000; premerg gaugess Exemplary
r I
interffe ﬁg{tﬁc 8?‘1%3 E&g f&[&g(dg 3@%@162 68;66§h§€gg(§dz(ﬁﬂ%‘ SR 550,000 gauges. In
addifiort er Hbdaby eldy @iclude ohdnLgmgé | eYeménfe of @@} iférirDPattSof a much larger
provided to assist in determning which triangle
scregsiiighHbrapya faexampleras dspartbed gbeve. gngenstal, the mase gawges dp library the
moré Q‘S Q%J %ea{c’p%g}g S zg g’ﬂélglsﬁ\% ﬂe S gétgliéccbﬁg Eéﬁg}tpi g (?c;verage may
be atzamama%ﬁfe liberylsiwe igaeges i ncl ude It appears, however,
that if the scaffolds are sufficiently 10 dlfferent
t hAnpxemalsi of; scr;allst gangs tlibsrries.rase ﬂmsaﬂgﬂt bavq enlpfemoieties, reduce the

samp;lf: (%ﬁ?ncgg%s ?fép feﬁg%%hie ove fa& §5) mallFIa inﬂi I%Iger Hbraries and/or

othefl idlfficAtibrsner litieryPaeirhael] e zbﬁi vepRovidedfih @beRtembodiments of the
scaffol ds and gauges. Alternatively, simlar scaffolds

inventgn, b%WQBé%JVamSﬁ)hﬁlalh igriesat er degree of overl appi ng

of .tri les o me gauges rovi ded. Jt, sh uId

b ot st mble Rt BBy A8 s Tted o PleRiect Pnely' wiPelHGr o smal
numb@y;tintWikh AR AR EE6,00 ghiR¥e aOiRISEAS @Rrdfs no overlap) In such a

flexibility, so a 15 sane triangular array of binding
Specrf@rgﬂuse bbrany ¢henmitehelystoring stemisgipsionaly anitted, rléwe\sar,zees noted that

t he j,nvention
sauge] it gnerd B R of Fo8 ‘naATeR Ivarsey LM G atpre 5 that clustering
may REI11 Bt Ss&aN P Sont@t 6L d nti’c\iet?'tls bl%@iifed QAR daRBIR pretém M Raffold part
and at |east one smaller friangle. This overlap may
of thigegainge Eroui partaripasingi aspragaad aofieasuyseanidarte rednse theymurhbgy of different
bst ant i same triangle is provided at
man\é@é?f“f apfﬁ"ﬁ%i‘ Meft |y, the order of noieties in a

particular scaffold is controlled to account for
14.ze>m¢uwsaBEB’ErsGngNfor exanpl e, to assure that

o\ AREBF YT BRe L0 Bhraft joun gitosel T WhieR 328 56 fafier than a

stan@&dl ilibka FhiltYit ni’aanbé(la!t'éﬁ? r SaMGRS if 13k OhBA&Eresolution of lengths
triangles, but fferént expected steric clashes may

and/wnmewet(ﬁpfrsm a single assay, to help avoid the steric

S robI em exe Iary nbodi nen t he
" ot PSP embodine i B e SOEHAR Y B SRRsPLP! alpthe;ghies are used
for a%xcﬁﬂ‘eﬁ‘ %éa&’m’eﬁi@nts #H'%omd &h@eﬂﬁi&gﬁ bEd’ahm tﬁé usd oftdn h&aARe approach,
some of the library, for exanple, 20% 40% 60% or any

whichrdwies sot usatalirthe dvalableqaugeray everp stepeAltagletlvezly er additionally, it may

sel ected so,that distributi nof an .
be dgred fe eguciiae Bombrn A s pertiruet, Abfra@REIES addisiongjiy his may be
the SSHUELLE a8t ohEdABLtR3 el @ifferdtt ! g? %égolrf‘ﬁﬁ exemplary embodiment of the
Alternatively, at |least sone O I brary, for

mvenetmr,'qgaegeszai%selwﬂz@ t6 Osdtter opwrytesmdtd envlrcﬁmlannt(egrmdnmremre pH,

s R0 G R B85 b Eibor St gl Y B say, o
exa.nll;ﬁé Sn %'cHﬁﬁlﬁxr 488, MRrevEY RReYBonANEHiPRaPBY HREMALSY failure to

overcone
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vari ous causes of non-bindi ng. However, greater
overlap may nean a |larger library. 79 WO 2004/010136
wEObLABO2/ 000614 It shoul d be noted that overdBL2002/000614

degree _need npt phe uniform For exanple, certain
creatg g %?Hﬁﬂ Ite spapging lORE¥aRIF ahghova @tth? pranlg apye which may be
nearlySm&ersall uEQﬁlyfoPLl ?eﬁn lta?é&io@s‘ﬁ?zﬁlf , 1n which

ase a Qgreater ove ap na e provi d Optional ly,
t hit should the moteg thatdiedetdntikicadvartageof gidfaugasvie thaiphe geometry of

into account for example to determne a threshold far
many, ggidmalecyles is rmnilraﬂ@r Shird bysenyggnaentabelingon iepen\Mdeir chemical
beha! Plssiféﬁteh”rﬁé‘ Q%é’ ¥a%§EQQ't5rBQE109J uﬂlpﬁsélnvem l-on,
t he gauges are Iecte ave m ni mal nmass is
expeat edniphey embodrﬁ&ﬁt ofhe ansntion, gage der ths sulsetare selected based
energetic and less_Ii kely to_ bind. Aternatively or
on the|iATEFtolRs:| {Pr c¥rmalee therg¥Reckd: ERSHO4 Aistgncen hefwegn, the interaction
bc1ﬂﬁ% nore chance for 10 steric clashes. In an exenplary
odi nent of the invention, the scaffolds are
seAtermnetively ohaidditionaliva She wadgss 220Q@eletted respohsisie g a measurement
noi eties, Possibly, the increases mass of henzene ring

'needn@raxa@@ & i agertaatinterpctipnalogatiqnriag ap UnkRPWIHEZG b lpeseito have a

weal@gf % dgfﬂe;% Bfn#% 84' ﬁleoﬁloﬁgﬂ &é g;ﬂ%nlr}{?y b %M&f g rat{l%t interaction

y size exanp ar ger

locatfdms(erg for@agés that at€expec@d to allnawd thaflRcAjon)Al t er nati vel y
or addltlonallg when sel ecting a nol ecule for
i nélterspiévelaer addjtionsdly, theegangessar selested r@S@onsaver taikngwledge of the

. r 1d be
avallgln? ngét ﬁg?g ?01J &a%@?e l(tzlges (# epogsﬁzﬂg%gl r? 8%’%{% ag% Lofs I the drug.
Alteﬂh@ﬂl‘ﬁdldy 2. adait[on@.}lﬂnﬂieegaugks iage deltte@bebdtitr SdB@hguish between two

enbodi nents of the invention that a triangle have
potelmadj é@lg&rbytmewdmgéaett@;fre%pl%tlopeforaﬂuedlf&mqeeb@tweewﬁlel drugs.

es.on r caffold nay be ignored
S PlsF D rBodmenfl 8E 8 HvBhSoT bl odeiiS hss sPEH g that an
appr@éﬁhﬁ@l ccﬁ\'ﬂ:dt P08&li dah be refoasiticted, BRenYoPHodE Parlyofthe target for which
snaller scaffold. 20 It shoul d be appreciated that

lowet ﬁ@s@élt@nagﬁug% argr @sedoAluenmlwlngthargﬂtuseSng@g@lw@ﬁ t@edetermme if a

ter
certagf g Spouipdo [RErel 865 o diR S Bisg SE Rl R Pl range of
poss@nﬂdnﬁ lafibnsdre hedek .nt ation, for exanple. 14.
PARTI CULAR AND GENERAL GAUGE SET DESIGN 14.1 EXAWVPLE
SHApiigraty. theRarges rozselaviedesponsive te aidesissistypp of bersd matching, for
low ng.is t mat on 0 u r, of. gauges. .
exanplif B 348 o7 PO e B ptEat b inneGor FAGy yotklss ER08Esnctuding
Sulfafelmdnleugggr@gégdes on protein targets Assurri ng the range
| engths to be covered is 9 A at steps of 1 A the
nulﬂttmr exginplyy seitodandnt iodinlg Hslents)nl@*métthD/Of Bélﬁqnng a gauge subset
factor of 2 for triangle in equality and factor of 3
COMPISES: | ot at i onal degeneracy Assumi ng 10 noieties and
nnqaegéteﬂhﬁﬁgtallgggfthg ﬁ:%':e @t 166,000 30 triangles.
Assum ng an over | of 3 and 5 triangl es per
ga(bgdetegnm&g abmlletormtb,sdbﬂ selgationest. galigess ® meabsaid use ¢e.g., sizes,
? ourse onlg exerg) y, but may serve to clarify the
moie Bq ﬁ g., as above

(c) selectmg from the library a plurality of gauges that meet said rule(s); and
(d) optionally, determining if the resulting library is likely to provide the desired
information for said use. For example, a simulation may be made to see if the assay results are

likely to result in a reconstruction (e.g., based on assay binding rate, density of coverage,

82



description of library design. 80 WO 2004/ 010136
PCT/ 1L2002/ 000614, V It can be seen that the size of

wao b@4bidas@ry depends on the triangle space to b@r/IL2002/000614
spanned, the degree of accurac | exit.
propethes %&ararégﬂpégr %Fgrse of |°é(5rlapAFﬁﬂ tiged fﬂ@e@nﬁﬁgﬁ B% Higygles on a

Hin aél%ﬁx ﬁmQQPfﬂ?&Bﬁ Phnd R ulat n is run to
gaugl)mllxg%tgl on P éxarrp e, y| e?{ Pbrar es with 0 :
see ittt wEenatdn @A be disfimgpuishedauges and 1, 000, 000 or nore

gauges. Exenplary 5 internediate |i br ary sizes include
00 200, 000 and 550, 000 gauges. In
143a&ﬁ 854’%§&8Yﬁ§5% i ncl ude non-gauge el ements or
nePhd followiray thble hawsnancéx etplage set of sagfoldsifgr 4 gangadiprary design:
exanpl e 3s described above. In general, the nore

s gauges iy a library the rmr rk it to apply as a
thol e. ver @er acc y, spe 'N icity and
coverag y be avai l able as the library size

AutoNbiiGamE 2 S RBNomMNanmeAN  BuicRéNage: Of Agtohain Nee: graudgpe Nbaebr ar i es,
Thiopitiee t hoB€Pytolnat hatwanonly 7 f8F¥ti es, Mrice t he

sanpling distance to 8 and/or reduce the overlap
yfactor te 2. Smaller and largeg |ibraries and/or

E}gt\fher r@d 1ficati NOf |i brar yMpayanet ers, C@EI?O be
ovi de n some odi ment s me i nventi S

lfE 2 8% A ctpts\o,tn i br gl 88,,Ln_anot hef, expn
il 0 e 11RO MBS kREbE LikANg e
(or a sna I 15 nunber I n which case about 166 000
auges ar ded (if there is no_overlap). Ln guch a
|f|c§i l'i brar rth |n|t|uster|s§ep|s
i onal | on“itted r, it i ndled thad~ gauges

Auto NamegenerAQJNL,,Mqar;‘encl U @uonofiamd €8St adotdadarer t enpdoyom NaBY €
e ,Q?Wg‘;&ge mRaSUBzis0 biad Cl ust ersegie may st¥F"be
A28 Cases, a noiety is provided on a gauge
tQ> prevent heoscaffold paRt of the g ge from
NCi pat i (r&gﬁ art of sure a Nt o reduce
e n nber erent |angl e 0)/ ded by a
e cuI ar g ugté 14. 2 G&UGE SUBSET SELE¥TI ON A
part| cul ar e0f gaugemMmb‘gn@ry IS AwuddRset library,
A“‘ &m éﬁ%ﬂﬁﬁf o [ hanoronsi@ndlar gholyobi-aymopEut it
o ar g 4iespein- e*x"arrﬁl‘”@azep'i‘ $°9 t  halsMigetiigRer
resol ution of lengths and/or noiety types). 25 In an
exenpl ary enbodi nent of the invention, only a subset
all the gauges are used for a artlcul ar

of
rement I 0 ases th| S S/ because of e use
teratl elappch, 5%ganot use he
| e gaugis svery st e atively N

|t| onal |y, |t°may be desired to reduce the nunber
AN NaRS SAYS  pefubiismNasel. Al ter natﬁinvﬁq Eég?,%qg\‘lﬁlt}l 0 AgeNdmyKame:
suaitrbiegorBy be PR P , ‘Eﬁ ] aBeP?ﬁ f;;z‘*]
dezogp-§ ' FE¥%ent ga[:évgesta] I'n an exemg pary enbodi nent of the 30
i nvention, gauges are selected to better operate in an
environment (e.g., tenperature, pH, solvent used)

an,gI/ r exhibit fewer a@%e i nteracti ons gvl th the
|

N
/HAT g /and/orthea y,. r , N s
N N N N (\)%» | 4
o S N
(o]

0
AutoNom Name:

AutoNom Name: ,
-167'7'?'T:"g?gde?é;é;:g'c?éfet{asa1zg 47,9 Trinydro-1-thia-4.6,5-triaza- 2A ?:N;Tay’:?::lembda%' 8-dithia
icyclopentala, ,10- : " 4,9 g -
dionye %g);clopema[a.e]cyc{ooctene 5.10-d 4,9-diaza-dicyclopentafa,e]cyclooct

ene-5,10-dione
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exanple, in a cellular assay. Alternatively or

additionally, this may be the result of a failure to
W@2001A604/ 010136 PCT/ 1 L2002/ 000614 create apCDIRoet/®0614

spanning library, for_ exanple as shown in the exanple

abo whi ch may neanrl y univers ful for all
@s%T targets [1)ydrugs. It oyl d Jbe not ed
ﬂ' e potenti al age of rigi dNgaples is that

the glonetry of many rigid nolecules is®nmininally
autolil 8GEed by environgeRtak: changes, eyen, vimt heir
6.9-BrES A G alia-5 53-uRENAVI Dio-Dinfirodfif18RiEAShe  Th SoidiRMH-Rlbihot he
cyclg@tdglezusetond 0 be nop&dlipdetSwer sal . | n alds-dxefprary
enbodi nent of the invention, gauges for the subset are
sedected based on the target type, for exgmle, the
etlt ed range of i st anges between the int¥raction
ati ons. Al t er nat | yFZr addi ti onal’ he )gauges
\ &re sel ected responstwenFo a neasurene “heed. For
exanple, if a certain interaction |ocation has an
AuoNdIIEROWN  Si ze but AusnokRewn to have a AMEERNEFfmty, a
76-DREREEF 1EARRJENG  CfsDhitesmpbetyyshze 1 lgRafl el
eptalefindan-6eat | nt er actTBR*"1°8%ati on (e.g., for gauges that
are expected to bind to that |ocation). Al terpatively

or @dditionally, the gayges are selected r ive to
5dge of the avai g drug types, fg l e,

@n #/pes of possi @ hy[dr ggen bond di r et il ns' in the
drug. 15 Alternatis o= addi ti onal |y, e gauges

EI"N
e o, A 0D P R
y a1 Pine ) i Asth 6- >-Dihy: ,8{31tria clohept
hepm{aﬁ%h %qf"f erences b@blggém%t“ﬁe gnrougs]. | n gEneestedi ment s
of the invention, the gauges are selected so that an
approxi mately correct nodel can be reconstructed, even
or thparts of t)\e target for which |ower rs
Jsoffutyofi gauges & el ysed. Altern@ively, the-gduges
#eeNected to determne if a 20 c&ftain drug shpuld
bind to the target, so only gauges required for
ruteadinel ng a snal fEMNElifge of  pdYePBYEe conf i gl T BiYs
vebipudiecessary. OFPIBREFIy, the JEUGEE° are selected
responsive to a desired type of bond matching, for
exanple, if the target and/or potential drug is known
to include sulflate bonds,ﬁ;ges including _sulfate
i

ieties are d. 25 1In xenpl ary epbodi e of
e inventiogik_& net hod el ecting a gqauge hset
rises: ( det erm ni ng#a use of the gauge subset;

(b) determininhg a rule or rules for selection of

anolEs to RERER LAT d_use fueNogNamesi zes, i sebliop ggme:
eens es,gen&%}ndiqx‘ineem./dg. . AR "30 (c) s¥Ferd ng
fromthe library a plurality of gauges that neet said

ryle(s); and (d) optjonally, determning if the
i%%ﬂting library icsbgkely to provi@e&ﬁe desi red
N N =N N

AutoNom Name: AutoNom Name: AutoNom Name:
1,4-Diaza-bicyclio[2.2.2]octane 1-Aza-bicyclo[2.2.2]octane Pyrido[2,3-d]pyrimidine
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information for said use. For exanple, a sinulation
may be made to see if the assay results are likely to
WO eaulolome a reconstruction (e.g., based on asBewIL2002/000614
bi nding rate, density of coverage, 82 WD 2004/010136
PCT/ 1 L2002/ 000614 perties o rget and/o degr ee
°sof yover | ap requpﬁ@ di sti rlg{@between i
Ql gauge). | ot her ex%ﬁe, t he infow}a
partial informatjgnh and a si ation is rumgtb seelf
Autokidd®anfeNf Or Mat i gn e di sthn"c';,%l shed. 14. SaeabSze:
5-MethfieRRRARYIDES| GET ”%E. Jollgw pyg&begggj s S hOW&108iRydro-1,42,10-triaza
PTAEBhpl ary set 1@ vared f ol dsmd o 2-apyigasge | i Breadryergiesi gn:
H OO ~0/ N AutoNom Nanme: AutoNom Nams Aut oNom Nane:
Aut oNom Nanme: Aut oNom Nane: Thi ophene 1H Pyrrol e
Furan Benzene Pyridine NH N CN\ / N AutoNom Nane:
Aut cNom Name: Aut oNom Nanme: Aut@Nom Nane: Autio
- Pyrinmdi razi ne 6}—&@0[2 3- blpyriae
Di hydr o- pyk#ol0[ 2, 3- b] pyr e 1H i ndol NN cc> N
Wut oNom Nanel Aut oNom Nane: Aut oNom Nane: " Aut oNom
nme: Aut oNom Nane: 6 7-Di hydro-pyrazol o Quinoline
AutoNbr8@@RI NOl | Nne Quwiamvoxal | ne  Thirena(\aye3 dJpyraturediane 11
1,5-Di @1 | M di nb2LT@engromelzNNSNI 22, Narf@oiatss 4R
“2"‘% ﬁutol\lorﬂ?zﬁ:gryr"ém “°Aut oNom ﬁamﬁmmm eea TR0

3 4 Di hydr o- benzo[ e] 3, 8-D hydro-4H pyrrol o
, 4- Di hydr o-t hi eno[ 2, 3- €]

- Di hydr o- 4H pyr ol of 3, 2- €] [1h@l azep| n 5-one
[[_gz -e][1,4]di pim-5-one [1, 4]d| pi n- Q!

dlazepln- S MO0 0O\ \ )\ N N S/ N N
NO 0O s
AutoNom Name: AutoNom Name: AutoNom Name: AutoNom Name:
5,6-Dihydro-1-thia-5,7,8,9a-tetraaz 6,10-Dihydro-5H-1-thia-5,7,10a-tia ~ 4,5-Dihydro-3-thia-4,5a,10-trazac ~ 8H-1-Thia-cyclopenta
a-cyclopenta[e]azulen-4-one za-benzoje]azulen-4-one yclopenta[alfiuorene [a}indene
(o]
N o N
N'/Q o] /\f _2 N
N = \ fo) \\ \j‘N
/ \ /) \ S N N
g~ N
) AutoNom Name: AutoNom Name:
Auto!\lom Name.. AutoNom Name: 2,3,6,7,12,12a-Hexahydro- 5,10-Dihydro-4H-2,3a,10-
3-Thia-4,5a,10-triaza- 6,7,9,11-Tetrahydro-10-thia-6,9-dia pyrazino[1',2":1,6]pyrido triaza-cyclopenta[a]fluorene
cyclopenta[a]fiuorene za-indeno([1,2-ajazulene-5,8-dione {3,4-blindole-1,4-dione
v 0 oeor oo
\ 2
N \ / N’)\/N /
N
AutoNom Name: AutoNom Name: AutoNom Name: AutoNom Name:
5H-Pyrido[4,3-blindole 11H-Indolizino[1,2-b] 1,2-Dihydro-2,4,9-triaza 6H-Isoindolo[2, 1-aindole
quinolin-8-one -anthracene-3,10-dione
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Aut oNom Nanme: Aut oNom Nane: Aut oNom Nane: Aut oNom
Nanme: SH, 11H D benzo[ b, f][1, 5]

wa 2eb4PDidygelr o- 10H 1, 4, 10-tri aza- benzo PCT/IL2002/000614
4H 10H—1 Thi a- 4, 10-di m bef zo[a] ¢y Dipyrrolo[1, 2 C;

'-e] diazogfne-6, 12-di ong;I
yCi open ] i ooct en b ‘i»X
| opent a[e ene-5, 1 m dazol one

NONNNS M SNNN I OSNAtANuth(‘)Nom
Name: O Aut oNQ3,INaRE: AutoNomeaa‘e Do Shiad O
ez - Tet ralaysdmmblmﬂ 6, % g? lgggdo beraolfasieni0one
[1.4ldiedepi2-@e Tr i hydPgl-4d%epi-iog 6, T ez
-di cyc) opent a[ a, e] cycl ooct ene- 5, 10-
di cyci opent a[ a, e] cyci ooct ene-5, 10-d

2,4,9-Tri hydro-I | anbda*4*, 6- di tthi a- di one !on
dvaza- dic [ a, e] 9 ene- 5,40-¢"sne 83
4/ 01013 002/ 0 o N P‘re N

N N O AutoNom Nanme: Aut oNom Name: Aut oNom Na

Autot®m BemBl Ny dr 0- 5HhwtdvediNahea- 5, 8, Ruokidminawa - AutoNom Name:
BenzG) 10- Di hydr o- 4Mefoksd] di az ephoﬁm blquinazolin }-Thia-4a.9 diaza-cyclopenta
qu'"°§']n% Di hydro- 4H ] 4] di azepi'8° Pinaphinalen-&-one

dopenta[a]azulen -one [5, 6-b]indol -5-0ne
fb]lndol 5-one ON- O \ NN 1 a-, N / 1N
CEN m Nane: Aut oNom Name: Aut oNom Nane:
hydro-1H 1, 7, 10-tri aza- cycl oh
A“'°N 9“9D| hydr o- 3H 3, 6, 9-t naza- cycl ohe
fnﬁf%?”ﬁz?ﬁ”]dro 1H 1,5, 8-triaza cycl ohe
eptal[ e] i nden- 6-one ptal e) TABHE 10-one pta[fjinden-9
OnI% ag exemplary embodiment of the invention, the moieties are Me (methyl), Et (eteyl),

Pr (propyl), Ph(phenol), COoH, OH and NHj. Although the moieties may be connected at any

of the R locations, not all the possible gauges are needed, as explained above. The indolizine

scaffold can have, at R1, either COOH or NHp, both of which are shown in the table. In
particular, applicants have found that in general, a scaffold with four or five attachment points

can span its entire range of triangles with M moieties, using only about M3 different gauges.
This is believed to be generally true (e.g., the exponent is not much higher than 3) for scaffolds
with a larger number of attachment points.

It should be noted that even if a library does not cover all the possible triangles, a
viable reconstruction is still possible for many drug targets and/or considerable utility attached
to the library. Also, as noted above, partial reconstruction is useful in some cases. Also, as
noted above, gauge matching can be used as leads and/or to reject leads, even if no
reconstruction is possible, in some cases. In some embodiments of the invention, a failure of
the method is typically self-evident and does not create an unproductive search after non-
existent leads.

Alternatively to constructing a library of gauges from scratch, at least part of the library

can be generated by scanning existing libraries for molecules that include triangles having
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O/ NNNOJ N>NNN\ 1 N N- Aut oNom Nane:
8,9-D hydro-5,6,9, 11-tetraaza-cycl o Aut oNom Nane:
WG\MO@MIB(N&ITE hept a[ b] napht hal en- 10- one PCT/IL2002/000614

desugdglzgﬁ n m%nq;w éégggg%g egﬂgbﬁ-lat areofma|l gud Figid are selected, as
t
descbéd 5&&9 Nﬂ%él S’Biéf g&%@aﬁgﬁt nﬁk\%}m%%aséﬁﬁﬁ oﬁéﬁps'l:affolds.
Nama Aut oNom Nane: 11H 10,11-D aza- a- hydroxyaci ds

14.4 LdBRARY. BAYLDING METHOD o[ b] f | uorene N ~ /\ 0 020
Au
Fw}pmé:}l?yc cci) gt .2 c}cl\é?gﬁgbglé?\/m y ene 2, %?st that may be

used6to 7cobstyoed raohtﬁhfyp)”{hazfomﬁgl-eﬁhmplaeynmetﬁmdnx mi[eﬁgnb]ed; atxliease partly to
AN / N \'N Aut oNom Name: Aut oNom

. 1, 2- a] pynnj.di ne
111“&%%3!3*“&& ?ﬁtlﬂaﬁ%ﬁ 9\Ib9l"°[§?‘l§§a bi cycl o[ 2. 2. 2] oct ane

LB IR a5 005 AR Ak R ChG fr a
N ) sblectAndiothsnfoNabrery; Aut oNom Name: Aut oNom Nane:

Aut oNom Nane; = 5- Met hyl ene-1, 5-di hydro 4, 10
a k) delgct £ saaffold: ¢ naza -pyrrol -2-one Benzo[ 4, 5]i m dazo

1, (dd) @eﬁ@fﬁ% %a\?&g W thg]scaffold;

(e) add generated gauges if they are suitable;

(f) repeat (c)-(e) until the library spans the range with a desired accuracy and/or
coverage; and

(g) optionally, check library.

In accordance with example embodiments of the invention, a resource allocation
algorithm is used, for example the greedy method or the first fit method. These names refer to
methods of selecting from a set of possible resources, which resource to allocate at a particular
time, for example, which gauge to choose for a library from available gauges on a scaffold or
which scaffold to add to the library. Many such methods are known in the art and may be used,
noting that the method is not required, in some embodiments of the invention, to provide an
optimal solution, just a working or reasonable solution.

An alternative method is a selection-based library construction method. In this method,
existing molecule libraries are scanned for molecules that have gauge-like properties (e.g., as
described herein). The resulting potential gauges may be filtered out to remove redundancies.
It is expected however, that in the current state of public libraries, scanning such libraries will
not yield a complete gauge library. Optionally, such a selected gauge library will be completed
using other techniques, such as scaffold based gauge generation.

It should be appreciated that given a large number of possible gauges and a smaller
actual required number, there are many optimization techniques for selecting a suitable and/or
optimal set of gauges that meet the required number. As noted above, the selection may be
based on the use to which the library is put and/or be based on considerations such as diversity,
chemical behavior and ability to synthesize. In addition, a part of a library may be replaced, for

example with a set of gauges constructed from other scaffolds or using molecules selected
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[1, 2-a] pydm di ne i m dazo[ 1, 2-a] pyri m di ne
-phenanthren-9-one 0 S, ps UN NS NS N AutoNom
WMM/OMM oNom Nane: Aut oNom Narme: Aut oNom NaneCT/IL2002/000614
r0|m 235Tetrahydr ) .
from, sy rﬂ% ?ozenél]a aéﬁoinla@ CEFRPATY. oFRDA gPbghhe invention, at (g) a

consfrotgt Furl/ Bhled, B Exenpl - 1@BMih FidipBihoics and encuring thot desired
distribufibiy @1g.4 &f Itxharlgles cherhicsl properties)5ankdS oveédldys s(e.,Aolf tegths and/or
. Na%e Aut oNom I\a @ut oNom.Nane: Aut oNom Nane:
moietes) Miseh GRIrAN guifelings gnd/oparg opimek 447
6, 10- D hydro-5H 1-thi a-5, 7, 10a-tda
14.54 SCAFEOLDS L ERTION METHOD T | azaC

e omelany Emgﬁglt@%%gf e ngﬁ@'%{agiJf 488 kens 7 aelpred to have

t oNom Nanme: Aut oNom
certafd des{ra&%g&%e%a%@@mm 12,1 ngu Hexahydr o-

5, (BDsibulhyide;0- 4H 2, 3a, 10- 3- Th|a 4, 5a, 10-t naza-
9,11- Tetrahydro 10-t hi a- 6, 9- dla
py&% ’1' :1,6] pyrido triaza-cycl opentala]fl uorene
Cy&: ﬁBflfFJ' ?clé cb ‘Bﬁﬁ'&fﬁal chemis
eno[1 azul ene-5, 8- |one
[3(d4-11m]1ud1d9|aep]i1ra4ﬂjd iof ragtadintent pbints, Mok ekfinple/ 3N4n6, 10, 12 or any

t oNom Nane: . Aut oNo { oNom Nane: . Aut oNom
Smalhé r\%termeslﬁtwf .l%qrm@lrﬂs:f R aﬁ@%mmmaa P/ phemicq) markers (e.g.,

_forbﬁmglﬁtg[sghﬁg c%egucﬁm%mh agg,PH- | soi ndol o[ 2, 1-a] i ndol e

'9-0ne -an acemné-3, 1 0-dione 85 WO
?%&h%&ﬂa%m%ﬁ/ngérﬁaﬂﬂf RO GtIathmentOpointd! sd! thit@ tinge b tllangle sides

can be pl;lovl\lldeNd;AUt oNom Name: Aut oNom Nane:

(f) 3D structure, for example planar or volumetric may be preferred for different
situations; '

(g) number of excess protrusions (in some cases may be desirable to be small), to
which moieties may or may not be attached, so that excess is relative to a perfect scaffold
where the useful (e.g., for the library or for a particular triangle) moieties define the shape of
fhe scaffold; and/or

(h) solubility (may be determined, for example, based on the number of polar atoms in
the scaffold).

In general, as more attachment points for moieties are provided, the scaffold is more
able to provide triangles of various sizes, however, this may adversely affect the scaffold (and
gauge size) and many of the triangles may be useless. In a scaffold in general, it may be useful
to designate only some of the potential attachment points as attachment points to be used. This
may reduce the number of different synthesis methods used and/or promote uniformity thereof.

Not all or even any of these properties are essential in some embodiments of the
invention. As a practical matter, small rings and ring chains appear to meet these criteria. Thus,
in an exemplary embodiment of the invention, a set of scaffolds may be generated by
reviewing existing known rings and small chains for molecules that meet the desired criteria.

In an exemplary embodiment of the invention, during this type of selection an effort is made to
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Aut oNom Nanme: Aut oNom Nane:
4,9-D hydro-3-thia-4,9-diaza 1,5-D hydro-benzo[ b]
w6 2008/ Bydr o- di benzo PCT/IL2002/000614
35 1. -b][ 1, 4] di gzepi nDi hydro-o - [ beone, ] pyri do
sclect ST PSR BTG, G 2S (L5 SRt Poiits), so that a
rangt Bf ﬁ']a&%leé}rfﬁ&%%gﬁé?at@&nﬁﬂ tHe sehffdlis. CCXN N Sl Aut oNom
Name: m Nanme: A

ut oNO ut oNom Nane: Aut oNom Nane:
Behr efidjliorPyo acdffodd 2riBrie]in Renerdh[22seledtidn wif rmaaffdlds for a library may
s 5 e BRSSO BERRARS SRS TS o s
and/ér Yelahyd %@Q:h@lﬂis*ﬁ%ézﬁ{d}ordﬁ%ﬁuﬁ@iaafélaﬁivéhp&tﬁﬁﬁ%e} ofteBRvely low

exenplary enbodi nent of the iInventio e noleties
complegityprocesstthgéneratéthe(gatgegl ), Pr (propyl), Ph(phenol),

H OH and NH2, Al thou the nmpietjes be . )
ol R FBE TR EA ROOGT OhEndRIVGEeT Ghe SCHEA delectiope brocess is as
folloRRS BivinCarI@HE I?Jrgxyggﬁétﬁg a W t?t?é%o?i féies?l?gtkr%e\ffom -Erolgét of available

i ndoli zi ne scaff ol ave, a
potendkdd scaffllds if it anbwerk atleast shevfithe fiolldvang etiteda: | n

particul af,. .applicants have found that in general, a_ .. .
b ol 1 el IdiEeRea plares pmber OL G theb pretrissing frogpthg libraries,
. i @nr : . C g .
or SR Sof A5y Ay SEROSHSEUAL, O AP Hhiber A s @ wer s
numba@; general ly true (e.g., the exponent is not nuch

hi gher th Bg for scaffolds 10 with a |arger nunber ’
of @ttﬁeai%ﬁigm eperates St lepgt apR den 2ispell pyrler of frRanelssetnchsas less than
20, Rsd ajy H9es ﬁﬁﬁ.fpo&.%nyauhle{ Iﬁgerpgé S\}ameﬁ thﬁﬁ%@sg ?3161% evaded

vi abl'e reconstruction is sti ossl bl'e for ny

genetatiog aisiigatishr e¢affoddisind domibintssitigl porfiohsif tiaditesay; t o t he
library. Al so, as noted above, garti al reconstruction

i s(Q)s\8f rcaifpldsharea sigpaicanhampunp of kngvadchemystey (ggugaethods for

| N eads and/or to reject |eads,
mam v%ﬁ%%&%ﬁ%gﬁg?%ﬁ% on is possible, in sone
ca@d) she dcaffsldraddeib @dieatial for lesilkd amoustdfioverlapy failure

of  the nethod is typically self-evident and does not
cr Begcacrsh 1A fred the Nyaberof sarecs it piodussd., it avaydieeassier to complete a

. el o i . :

b 850 SO O OUAN ESLLAER LR BbeRl .
beltgshioaldabe dofed thataimntoige disieBiente bhicdrmetheds bOMibrary design, each
nol ecul es that include triangles having 86

VO
libranyoelamentga seeqedtrio hepasohffersnteaspossiblsi sethat thissype afiselection methods

el i : L ec tthat _are smal | and .. .
end e S e OO e TR b Bl on o ARt o rvignat s
| i hirshbyld Bedhoted @uplae thé hiyrarp fillo &iph 36 Patiod @FtmBf be given more

scaff ol ds.
weight, with the possibility of searching or constructing a scaffold that has the desired

properties (e.g., to form required triangles). Further, the search may lead to selection of less
rigid scaffolds, for example, to ensure coverage or due to lack of suitable more rigid scaffolds.
In an exemplary embodiment of the invention, during an optional optimization stage of
the library, scaffolds are assessed as to their quality (e.g., meeting scaffold criteria), number of
triangles generated and/or uniqueness of triangles generated. A scaffold may be removed from
the library if it is determined to be less useful or unneeded based on one or more of these

considerations.
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14. 4 LI BRARY BUI LDI NG METHOD From t he above
description, it should be clear that there are many
wortlodu3é hat may be 5 used to construct a |ibCBEIN2002/000614

The fol |l ow ng exenplary nethod is described, at_ | east
pafQneylifferengey ST 1Sélyesmaplpﬁr|0é singpis? eettelde In general, as the
numBQDXPnﬁn%J ﬁ%reaéei‘) sog 80&" Mk NEarkd1R" yaéxﬂ%égﬁ g%? sorfie % lications, the
accuracy eSITeq f O
numBé&l 6f ting® rnetal @sffmr mhy Weaiiged 45Ca hsmselettoadésaﬁﬁﬁ@ kxdlat laﬁproxunate
(d) generate_ _gauges fromthe scaffold; (e)
triangle, gizes the sgaﬁ%éscanfpmwéy Eoresagmg apicationsy }anl’é'ﬁ’élﬂt scaffolds may be
neceésca}}' (E%erﬁgﬁvle BPdeﬂ(ﬁJaﬂ&y s Vggp 3r ulﬁn g%kﬂ ﬁm?yonaqsr:ful for small

accurac
triangleesakd/ot hfraéducmlgfstdrm okxgey. dance vvlth exanpl e
enbodi nents of the invention, a resource allocation
orithmis used, for exarrpl e the greedy method or
14.6 ngAf-’ﬁ%tSﬁLﬁCTfQMMf TH@Bse nanes refer to methods of
selieat eRgnplagrenmbsidhestf ofthe sivehtior, gaogysdagenwhl al selected to have
resource to allocate at a particular tinme, for
ceﬁ%&éﬁ%qabemmeémPSgﬁlﬁgéamblecmén%P ‘a library from
gbsggk%ugauges on a scaffold or which scaffold to
t he Ti brary. Many such nethods are known in the
ar(b)am@eﬁamba@oﬁ&MglegO noting that the method |s not
re uired, in sonme enbodi nents of the invention,
i high on otksswiseedesualebinging pffinitya ferorsempde ar the range of 1-100
nnmo%@g nable solution. An alternative nmethod is a
’fon-based library construction nmethod. In this
rre(d)qg%,dlt}em sting nolecule libraries are scanned for
nol e es that have gauge-like properties (e.g., as
de§Drthoeitached mpigfies dﬂ%@m&@g volumg dh@mpleauleg auges may

b l.tered out to.

o SRt R Bl SRR RARN e P i o iidpl ¢ foctor of ten

bewﬂeebrraélb@@s arffiC 8AEBH oFUDD béted! nftedids! in Hfbratyhéwéver, in other
onpl ete gauge library. tional |y, such a sel ected

embg@crga@tﬂ Mbmarsylauﬁlt pr igecatanripitorse(s-g. ,usl,n@, A, h¥l 130, 250, 1000 or any
ch h ffold b t
smali i WetheRis S S e e oo L e R s por

POgS) @ieﬁnaﬁl%ﬁaﬁvlé‘f” duéh adrah |sBlubilag,! forlexb@pldl nesl natifedolute of the
there are many optl m zation techni gues for selecting a

targef (1 ablappraxiiation tBereof)s forekample witeyalug givenpdl, withesome detergent

suctygd TRUSBHoRT R, CotSaioRee e i Sipeted ofibiaotio eck of

chenlﬂealt}@%?ﬁ'ltg Rereibhl dTeERal e Borfds§ Wit @i%‘f%@télﬂ i.e., with amino acids or
chem cal behavior and ability to synthesize

lmoxmi t_ypnqabnqm‘mnmls of them hndderawith aeybsirate; Gp) @Sﬁdd bélt;wlor over a range
¢ nple with a set of gauges constructed from ot her
° prgegﬁnpm ds or using nol ecul es selected 87 WO

20§46 Q105N 361 R Uk RAAR Q@gﬁt@lﬁlg thERR tKat |tlllcb££5))é Héfve a same meaning.

potential leads. In an” exenplary embodi ment "of
Howiemerp ittis generally nog praatical to provide such narrowly defined materlals and a certain

latitude is useful if a realistic set of chemical is to be provided.

When generating a library (or part thereof) by selection of gauges from existing
molecule screening libraries, each molecule is, for example screened against the desired
criteria. A molecule may be selected or rejected. Alternatively or additionally, a molecule may
have a score of suitability associated with it. Similarly, a set of potential gauges may be

generated from scaffolds.
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constructed library is optimzed, for exanple,

renovi ng redundanci es and ensuring that desired
waele@unoidss i ons (e.g., of triangles, chem cal PCT/IL2002/000614

properties) and over|laps (e.g., of lengths and/or

nonean eeyemplany embpdimenty fdeie imention)/ rugss earépﬁql?ﬁiﬁd from the

generaﬁe;od?'sg? é%’t:quﬁc‘? %lnEg:r-lre 8\1 bo'\@-n(;p?? 4 lgg (gée% Al or absolute) and

e I nven sca ’gener al
meetffR &Cér&ﬁb tAtehaVR arCé eh?ilzﬁfy @ﬁﬁ)bﬂﬁﬁdne op tigP@v et oﬁ@br more of the
exa one or nore smal |l size; (Db)
follownr@ gipwy eritena pre)apalied; %u%amplera@ binegyefitass oF asart of a score:

(‘_e E;Fﬁgtr%qu(e gesg fl{e%ggﬁk%f prgwﬁg(glxﬂuli%r tg%m gﬁ}%t/&ﬁlli] Tg‘lﬁtsmg triangles.
n%)? r MRehiige of rﬂelxﬂﬁlﬁl?r ofh ¢HEd @ﬁugefs Ogndédrt alivitgal "RiagglegSto desired
an

or chem cal markers (e.g., for binding assays,
ﬂelellhém cal mani pul at i on) (e) a geonetric arrangerrent of

@éght s ng.ﬂtg% Oi?)npv } o 198 ex%xpyl%gﬁfe}.gg Floggat% or gg ound. The shape

may Bé‘@@@ﬁsﬁid@hﬁﬁﬁfor%&aﬁiﬁie%ﬁrﬂuﬁd Y lﬂﬁa@rlﬁf\@ﬁdheéﬂlaﬁéérare varied so that
different situations; er of excess

stenqacleshea svilmot taject sHred acmgelg mryglbeT q:l&ss enghitlee shopp ef the gauge may

incerg g pe FanLof berBie Foriile 15 48 puitR e el 2R found on

two é‘l@ﬁ’%a@e bAifeslSE il teQleSirabld Mat bA@né bbHRY %a ugés fhertridngle is in an axial
icular triangle) noieties define the shape of the

dlrecgoafdndl iah; thenothen, 1019 trand-aial dtrgctlpnay’dmmﬂerm additionally, shape

cons{ B EHE B T R R R0 PR e B0y v vt of
manélggmrgﬁéggﬁg%s are provided, the scaffol dis nore 25

| e to provide triangles of various sizes, however,
t hdds Thay cerdaie meetyiarglé emcasurbe arsc fouhd) ﬂ)r(mmplag amagé'lc non-triangle

meaihik 47 4 1P EmPaphendsed ol of B - 5t 6 BEE: plafint measures

are pRiVidegSOMe of the potential attachment points as

attachmsnt points to be used. This may reduce the

nultishouldbe dotet dlnat fior g}agctsrwdlos seaffothdsgl sheudsgaimammdiion of suitability may
) ronot e unlformt t her ] or even a of . .
inclulfo 8 G PEsoTaror oL dinganrRop e b e R ralygls software,

labothtbrYMERinE AR/ of SeafthfgAfElafRE fIFRhE Sime Gt ¥thilar’chE@ifeal

Chcrrhpag T ng @ﬁ%ﬁng apgear togﬁr!eetgﬁ%ese cri teerl a. gl'rr?us s

i nThe alewerseleatign ereiodi manbe afefuhehemdesngring a sal%tmwérsal library

SN S i WG i
othet Eaeéjcﬁﬁ' ﬁﬁ%oﬁﬁ 'xgﬁf ib@- use W tygg&g?h%r %Se@ S0 UnARRt addhoc libraries,

e I nvention, ing t ection an effort
seardh&gﬁﬂﬂleganges %M@mﬁtﬁmﬁﬁﬁllﬁqﬁbpﬁﬁeﬂﬁﬁﬂaﬂ@h&n defining a gauge

and/or scaffold to be generated.

14.7 GAUGE SYNTHESIS
The generation of a gauge library from scaffolds, in some embodiments of the

invention, may assist in the serial synthesis of the gauges. In libraries that are not (or are
partially not) scaffold based, standard synthesis methods may be used.

In an exemplary embodiment of the invention, the gauges are synthesized, for example
using liquid phase methods as described below, and impurities are removed using standard

methods, for example using HPLC.
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sel ect scaffolds having a range of sizes (e.g.,
di stances between attachnent points), so that a range
wobomni@sgl es may be generated using the scaff BETEL2002000614
addition tg scaffold criteria in general, a selection, .
of I am pxemplaryresmbodimens of the iygntignyggealisl pathesisi methpd is used, in
wich Y ALk L i ST ot benoed
in soandémbodimenis fof thee ined¢mivhyeily asimlll numbeb of thefgahgdsahatwahbe created

| ow_ conplexity process tq qenerape the gauges. In an )
by agcalfeld ars actyalydieadsd: Adermatieely oy additiorally; peensié arany|of the particular
I ' SS foll e n. existi .
oo SIS O BEASESS it sABEPYF o O S A 19 v, o
providesspanrhing \eaidlod iverlapof @ndesiaéd Sriaigfeobpdse.i Forl éxagipte)ainSa five point
at least one of the following criteria: 10 (a) the

scaffgldapith| ) groneticst £Q0,Q0 rembisationshare nossiblej gahgthach PR are sufficient
i . o, 1 o
cove L S5aRs LA S0 BMUBAR, o Ay AT A E g on e

actudl Sield (58] refetive yleldyloe basef loh thdwsricarbika b tt@aibesrat es at
| east one (or ‘a small nunber of triangles, such as
| eBsan gegmplary embosdimeniof the l@ventle@scqnﬁamt@palmhemwry methods are

usedgé %gécggrﬁglhti%sg%ancé%%Feaifélrellg %%%ﬁggﬁtgﬁkt fhog};{ ﬁg%{oigi%%gor}aﬁly so that all

her—sc¢
comBifatidnsTSmeiktiéshRe bickled! Bach (finhl EdiBpsimalis flade Bidchad to a polymer bead
significant anmount of known chemstry (e.g., met hods _
(for ¢xgmpleyden ¢ense af separatinn/The bgadi mey hotder eslpd forragsigtancetinseparation
and/c?clgf fug{ﬁdﬁadglts t hee {%St ential for a desired anmount of
_orv FHag9h gt_gﬁgf 41° 8pyecy | arger the nunmber of gauges
| SAREREEEAY, othdr sOBY phfse RFh&Ss, f0R ek APl Yestribéd below or as known
~ library. wever, not all scarffolds can generate |arge
in the\antiase usedseful triangles. It should be noted that in
some di vergence based nmethods of library design, each
[ ' ected to be as different as
14ép@§?g/léfé%g{5§(§ﬁs type of selection nethods _
andis aotedt aborasin erdaetoobe upriuls rai qasmplete uménerssd diboary be not required.
appl i ed d run_against, conventional, i deas. .I.t shpoul d
FurttSe s, gteg nary TV DRI A & B sorehg: Hhug: [loft exemplary
embdditheBf 1A ifVnEBn, @ 16ast DSYEI0NNY%, 0.504, 1%, 84 P31 PO%I 48% or any
of searching or constructing a scaffold that has the '
small¢asintespredigteoprelarges percentgge of thef motacnlss im raelibrary used for screening,
tr.i angl es Further, .the search I to selection
measying GRYET diner {Fe8 Eppritedanet B Bl O weE adipes Tor Sample, les
than %%rﬁggre@{er dhih BO%, 0%, W08 UOGALbE AP Endllel]! Btermediate or larger
scaffol ds. In an exenplary enbodi ment” of the
percantagerdfi the gaugesiane) seaffobdsbased gaugnss vhiereat saafifodd sgesedfto generate at

et b s 5P S5 B SRR HAE b sk pige. A ot
o1 1688 gAY Dokl ATEL s o
gaugelike molecutbs eayrassistdn gpplipiag tsmethods ddscribved hersrded

gg@jﬁbgn > g@%ﬁkﬁi%ggg;qfdggiﬁvenﬁgg,stihg %{b%.riyocrc])%pﬁggs :ﬁoleast 5,000,
10,000, 20,000, 50,000, 80,000 ,100,000 or any intermediate or greater number of gauges.
These gauges may be, for example, scaffold based gauges, plain gauges and/or rigid gauges.
These gauges may span, for example, 5%, 20%, 40%, 80%, 100% or any smaller, intermediate

or greater percentage of the triangle space, for example, with an overlap of 1.1, 1.5, 2, 3 or any

smaller, intermediate or greater degree. As noted above, when spanning is better, the degree of
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One difference between scaffolds is the nunber of
rings in a scaffold. In general, as the nunber of
W(Dimgmdmcreases so does the scaffol d size anPCTHEL2g0M000614

suocERmpErehiang HBOLeGhEist obinaf i Lpsgy Rl RErigh ey be casier

to apbPARIINBESd ubdfiPRalIR, firkgs dafg. scaffol d can provide.
or sone applications, multi-ring scaffolds my be 5

n e mssmngﬂcam differencd b@Wyemgaugcmhndlodmalld:aﬂ libganiegl (ego |d1versity based
r|n affo ds, may be us Iﬂgr srra trian

libragigs gy 1 hop AR P et G FEPIeA SHBRIFEA s opyigcaention, s that &

relatﬁ%tﬁgée%ﬁ@-fm&&e@rls %%}?é«?@daﬁs‘(ngeégﬁ%@'ﬁm llﬁ’tfanEJ‘ For example, at
i nvention, gauges in general are séléected to have

leastc@ Pl %i 0. Qﬁéfsl 0.88102%y 6586,t 1% 3% b, ebuir eany cmealler, imtermediate or

mal | size; ). lLar nunbers of . tri.angles;
greale pePgtEs 3t TORHEr XS 'p ZUICE TBF RERCRYSeH ¢ pying sy depend, for
(d)

exarfIE TN oo DA B ind ok gl Al AmPA. |04 the

voltusheuldf be hppremated uha; thése) peredntages etey netfnmeer muhbersli Ragher, they

o Bl o T8 b RS TUR o s . T
greaftP H%C]S&Bﬁ‘a%ﬂ'ltpecff ﬁﬂdﬂ{ggaéﬂe o ¥ABRVIEAds dnd RE I@?Jater‘?ﬂ%ﬁﬁhg&néisleads the

ot her, smal eater factors (e
morélkely 30is tRBM dﬂ.rgO@llbbe foupnd. Howevezy of bmtlmgrm do@likelgy the quality of

. reat er f ctor Y. row ed for one or both
mfm%‘ﬁ“@@ﬂ"é(l e&r"é’/%‘?gﬁ MEFHAYeIRINSE: pbehavior, such as (i)

S Olﬁl{hﬂrﬁr}rtﬂay 419 in€%a0R Inﬁx lof tl'ﬁ'ecﬂ@é x?\% sﬁgs %8 ef Dfance measures.
target (or “an approxi mation there or ex e
Whileesing igawde thatgheledeshire thanfthree meoietis éicedes a Iﬁgh:halm'be BMaGure, in an
(|| | ack of reactivity with

exerxgﬁ 2 Sol u%t;ﬁtﬁgm\gen 1{»1',1,,&16} libgry i flesignedfpspan the higher valance

t I o o 4
spacé %(f' ee?(%xh#llé,e ‘h’g 1%% gg at ?%%2%69% /n(bsg /"%i‘}gf“%ﬁ & %‘Ia‘tany smaller
1ntermdiatmta‘t larges pﬂfceﬂth@mﬁmé Ispiceveftthe hl@ldb Silmadeemez(shice)s The spanning

desi_red behavi or over a range .25 of properties.
may hen &rgxamyle, cgpauoys (¢-85 e yfhelre A #ep ﬁ@somﬁp qrr@rt of the
Y
libr: O%Q%'rﬁ%gfelg@gﬁ rpg&gtr Iggfgéé ﬁ%ﬁrghe’_ege\{?orl teéi éal#ss qug ?{)I%H) In general,
higheravalincal measared mayc ﬁa"qhﬁrera vérgtlatgy cfmmt&r Ufoe fethmbpfe, ao ,000,000 for a
realisti c set. of chemical is to be provided.

Whe
spangiag éRwivAlaRf 1o the HI0QD liksaryiehthe tripegleso sy copmsrsial éxplsmepfation may
depeg@léﬁetﬁe Fl ﬁpﬁfﬂ( of b ?&1 mife ]g%%ﬂ?eq %s%gsz rﬁ}{eage ainﬁalé 'tcp({ ﬁr bSEOnally, the

e scr gal nst
highélealane¢imessurdseiré prov{élel‘mcb Benofe M1, Qso&ﬁzitQQbﬁér RKolution is required
rejected. Alternatively or additionally, a nolecule
to spAm{ne SHaPe a score of suitability associated with it.
Simlarly, a set of potential gauges nay be generated

14.9 ENBGRNG LIBRARY RELIABILITY

In an exemplary embodiment of the invention, once a library is constructed and/or

during its construction, various quality assurance processes may be employed. In one example,
the library is analyzed to ensure that it meets the spanning, overlap and/or accuracy criteria set
for the library. Any missing triangle and/or gauge may be provided at this point or noted as
missing. Alternatively or additionally, molecules with low solubility or high toxicity are

removed and/or replaced with molecules exhibiting similar spatial chemical configurations.
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WO 2004/ 010136 PCT/1L2002/ 000614 In an exenplary
enbodi nent of the invention, gauges are selected from
wo be4/ogEBer at ed/ sel ected set, based on one or bOI/L2062/000614

suitabilit e.g., relatjve or_ absol ut and ti. )

pflngapdf_efsmem ghpagimen O?}tﬁh%apéﬁw% feed SR e oF (B irary is used
o cal R T BB R oI OF pReis ol & ¥ e oBien. |

orlnas epamplaof embaiiment: ofShd myentival thenhapuetivabmodélirghoed the library is

triangl es provided and/or them matching m ssin

comnarffdéﬁgtséﬂgtugl behavigr: fon F¥RgnRle: by TUIHIRE fest $5ss atgh@gfgra%cggly selected

iy i , o I '

e A R iy S5°4 L B i o

strucairangatherarghbyemasped puotdins dhdstateapes comtrudied rom DNA or RNA, with
consideratjon, faor exapple when building,a liQrary |

. y in
optio) affrcheth plementse Qpsipnalty 4y tapghts arponelti@pdom AngsHe selected to test
1 ] i t . | Mk L . t hi .
cons buhr LOG' by Lt S22 ! Bitonaty,
calibtation s providéd by asdlfsicthe tésahgbfreslaned ditthe tibgey over gime. i f
a same triangle is found on, twp el ongate gauges,. .i

t
el apecxeailary smbodingnt of thg, mvenrtiqn, @n@@ag@getq{ e folllowing data is
L0 .S1,k:0. an axial direction and in the other,
prov%déégyﬂch%?lg??.al direction. Alternatively or
add) dsseyeinliyg ratbafee ganges ahdlSndliesqies. siediRk)asupes; t he
t hr ee- di nensi onal shape of the gauge and/qr rel ative
| P d@pe@fiencyé)efwwarf@wggmnwtelr?@ngl&eg% ang ndmggates apd/gr ponformal

res are found, for exanple specific
chanfi@Tot G129 TR

rian Sures or that a uniform (or other)

di @) Bapidr pobabilistieNstéric Slaskes tetwiedh @uktd (4pdi thikngles thereof) with
measures are provided. It should be noted that for
overlgppigtianelgsior scaffol ds, the determ nation of

suit ahi ity m 20 i.ncl . for exanple one or nore
o1 ) el BY oy e bR B Fterefs Al S O S0t t war e,
Ch@ﬁﬂﬁﬁhdé@?ﬁé@&e@ﬁ Yark@ $§pedid gaeledindif @l /on g
l[iterature for the sane or sinmlar chem cals. The

abld\rargrestecyaluns (gt Hoesholds) e theserigns elgenthessi gni ng a

siR@le universa i Qrar or.a t _of suech.libragie

7 oot bHBECRr ot Rk ool el Eaty it Bauges and
correS IR, of Vallieh A1 the Hata Bafiema$ 8ls6 6 besvideattyanlsh Uﬁé’th&&mbﬂ%@ﬁ.

when generating personal and/or ad-hoc |ibraries,

5
selarashéxsmplay eghodiamens of tes myerttonyias I3 1esult pE theagbove findings, the

] ropertjes.and/ or en _defini a_jgauge nd/ or .
1““‘3’6&5‘:‘“8’?4? for sEargRlge %Eewv%i?ggéﬁﬂ}?%“%%ﬁ\?ﬁa%sgarﬁlﬂgg for gauges to
geneB8NAE aliéstl hnglegauge library fromscaffolds, in sone

enbodi nents of the invention, may assist in the

sehlterhatévelit e edditiohaltyhais gateguls . of| the | abbyveufindingshlater sgeseration of

libraé]%)sgwg?ﬂrllafasrgge/“lfrﬁé)g{) 1‘3 rwﬁ%%?nﬁg% tl%gcaaﬁ}'gxoéll 'gnlb ogﬁation into account, for
exanfPIEIPA hetifiRadhdreRrelafing BEspleBMRNEuBEs arddist iﬂadlgéiﬁragrrﬁanner as it

synt hesi zed, for exanple using |1quid phase nethods
relatesgto dasistidab devidteinoaf, tha hehaiviop wf s¢affeddscand/ar damilies ofigiuggs from their

standard .met hqds, for exanpl e usi ng, HP
approprl%te tﬁeoretlcrg?mo%gls and/or as parameters for su%h molae s.

Alternatively or additionally, the reconstruction process is calibrated, for example to

better distinguish which triangle matched, the actual coverage of each triangle, the spatial
shape (in triangle space) of a match and/or the relative binding strength of various triangle

measures and/or gauges.
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91 WD 2004/010136 PCT/1L2002/ 000614 In an exenplary
enbodi nent of the invention, a parallel synthesis
wortloide used, in which a plurality of gaugeeT/ar002/000614

14 1{4%@%%%%'4% and then segar at ed. Iteﬁ??glnd 2(ne| ,

a §halpkodesmb9des®gmﬁgwe Lgamtg&ﬁa}t bahu«bﬁfatlbesenn&mcedaticbyr fanual. In
scaffold are actually needed. Alternativel
geneRld MIER gTE ypotenfigh galfgeﬁr@ﬁgf%fsceﬁﬁ@ pare peap @dgautgéke modeling
R r ter.n
son DA EA AN Ll Wb MR Sl S GBI of s i
oncecn/&mh}ﬂae dibrary fhesviatlstide, tseleetivid ©subpst ehay fbercomypiongll @utonnatis, once the
five point scaffold W|th 10 noi eties, 100,00
desingg) PRTAMALTTS AES progidsé.sSame ef therlibgayanay beengraed automatically in any

o ) LGBl 0, 0 LB LU RIS o

existrgy kitrarigs. hel derflinatisrebpédse of ¥inethebls May basefhied td b manual if no
prior design of the |i brarﬁ/lil 10 In an exenplary
carlighipfmation Isorvatiphle. Thisainteds owmfbthﬁhtnoan %ﬂenmmhembpginnent of the

il 955 A 50kt B A B st s,

that Steachinaht cﬁ1n|101et(1“6§ rhouldkdquire QiftledH Iﬁirbﬁro@r\@orﬁfm%bﬁﬁ ca&%Cfxbwever a
final conpound is nmade attached to a_ pol yner bead

humys may bg é?ﬁb‘llfé9l 1 Bet ey eelest bg@fﬁan alteroptiveyhut ansapdly tné'yldt?epartlcular
t d
s, B e A8 S o B0 g RS e et

descaptic oﬁmblli&rm@secd@mah@amthfs@me@ﬁmrﬁem ofl@®GhidiEidn, assists and
bel ow or as known in the art, are used. 14.8 M XED

may [a]lprARMNbES oGedy mn@létea?am;@ath generatien of @ liwaxysesing constructive

cO et e_uni.ver li brar
syntfsEORRYS! Sndfid S Bistied bRkl MAGDRTRUIE Y tiprary may then be
optlm{z%%ﬂéxanﬁﬂé &insﬁiibeh'abbﬂ{ }Sossilﬂ ﬁﬁn@éﬂ@""@%@éiﬁlly apassmt in providing
enbodi nent of the inventi on | east 5% 0.

an eagy §95yntlwgsizgdipratno, 20% 40% or any smal |l er,

A B RSB SETS e RE R G o
includé @S &REPIpER, magéaaai h®ea! i@@élé)@‘écte@jtha% teMhi g Fie of b1nd1ng of

for exanple, less than 50% or greater than 30%
gauggnwjll ewiyge or elamylatsraay ineed for rhumanemraneatlm at leagjan some of the steps

er.cent a auges. ar.e _sc | d- based gau
of arfip UREOVE D ouisl e ABRInEG* GUNPE( et BIMBSIIeE ALY dgtired to tes the
effecg 3RS0 dskurhftfons | 3R Bx AR OP{&\V Itl%eb&hs&ﬁbt@@ Qﬂyﬁﬁt 8&Jehd€6n various
by attached nbieties. As noted above, lé alibrary

assumatyonsrmadml@ thedangelr ebnfarmeton Aley, pasdnss case ta\humalngexpert (or an expert
si.gni fj cant nunbers of au ik | ecul es may.

systef) g S o 0PI o RE SO0t e PRsC IR SIRE i Maapcases the

meth%ae\m BEerRE DO et i Hunfer LR osANEREES Hom tWificH 'ohé aerm should be

onpri ses at |east 5,000, 10,000, 20,000, 50,
selec&d,wmlgm@(x;o@ﬁ(inmbemyymghermadl ate or greater nunber

Sc Y nm%‘ém'é e SRS oy o Gie At S Hipgmgntervention in the
drug 9%9@&6 g 1ESSs m&g&y smﬁ E%&ldafté’srthﬁt)&ﬁ%ﬂé g ﬁnéf/gha%&{e@hore (e.g.,

100% or I nterme
mod@) eIauE motsdr,cthatt mgmusfsoftbveret existn §b essigacreautbémateethizngiée, Typically

overlap of ,1.1, .1 2, 3. or an
however (at ahlS po§1t En ime), human Judgment 1s better at as)s/essmg synthetic feasibility for

complex molecules. If the suggested drugs are created by linking together gauges or simple
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albeit at a cost qf using a larger |ibrar
fragments, abqweﬁawte@aeasszé?ss%ﬁat PRI PosvY o ﬁaﬂw omgliods, may be
reaso&?ﬁ% results, in many cases. One significant

erence bet ween gauges and other lead libraries

15. EXPERIMENTES AND EXAMPLES braries), in accordance with

sonme exenpl ary enbodi nents of the invention, is that a

| arge nunber of matches is expected using
15. 1958?@%!%{5%‘” braries. For exanple, at least 0.01%
0. Sihfig ofthd %direZﬁeasﬁrcm%lt rhéthoB Has t‘f!s«t;mglmzng)ﬂle doljowing experiment.

T e d eah Joou Pl gt S pARLESTRALRaS e gt o seof
uianggﬁlqulﬂgsnﬁ‘mt Jhgfxld é?ﬁmlﬁdiﬁg té mvflaPﬂo@baQ@tM@éirbf d1&RTes including

non- gauge leads in a ITbrary. It shoul
the tdgpilemeadueet Weratselehied anpqxhgamlb/gasa)adandcahowarte have the expected
nunbers.  Rat her, ual i tative

fl sent a}ﬁg 1 sub
bindigh ip S Ertis The resplte il Baniraselsien o Mble rRgpmetrical sub-
[ r obabi lity of finding
Smc@geeihgﬁga?rloﬂr%éﬁ?%a S aﬁ% a?ﬁ{eg%g?}égtﬁg?gt he nunber of | eads,
t HEhe following dntrigs intthe P RrowirdDatp Bask) woee éxtuantd as structures of

e et 0 Pl 5 i B B8 g e

58 L P13 605 LSR8t S B ol A 200 o
3tlh 5hw?3l7lm¢jss more than three noieties includes a high

ance neasure, in an exenplary enbodi msnt of ii' e
i nbamstrushires Were| supgraimposed puiag gmaow SR FelEITacth gMerso that the

a0 3P SHE TP s Sens, Bhptr ot

werel fhe@rdeesthpésed dnto afojties padChiviagero klusteesds pracpacef Strbﬁg bonding
hi gher val ance neasures. The spanning

y be, faor .
locat&naﬂwé iderfHiednbrsad O(Deﬂt} sammen GUpTY| 18 fifkToRt yn%chuge% Bipding to 2
r t he ;20 r h
subs{algt?ﬁiy %I On)b?ﬁdlﬁ’?tlsc 0n 91 8‘?& Bidt%’arsé‘ toﬁﬁc’lé?lcgo athé:(sje locations was
increRs¥dt 1y @drifiing thattthalpydtemlrﬁo@&ébeitaihose Iocgivas wat aompatible with the
measures nmay require a very |arge number, for exanple,
lnhletQYU@@CBbGNI@)tFCSa spanni ng equi val ent to the 100, 000
0,1.GO, -
BB P 04 7B TR B TBLARE e e o

“tna@gﬂésﬁy Gaﬁéb@ nfoﬁ%ﬁddmsl@ of 4 gabay set@stdesdritletl bovd) ehat ha@ﬂﬂ&bse triangles,
val ance neasures are provided to be nore flexible, so
are GKP@FCdetO birve pr #tdeast sameef themskepld bW 25 to span the

4.9 ENSURI NG L] I T .
it SRR AP S i FELETY, DB, apig s
chenhéal AXRStbfyHfok SEtedHifld)OMolébulds MBatith fickednBé queids (oieties and size) and
various quality assurance processes may be enployed

the ngrdltyrreqlemrqmseﬂere selected,tas ahgwn in thﬁ ﬁ?lkﬂz‘é@g tableensur e

Llla Bblo LIIC Spart |y abb

Ney i { erl a se? "?3 for th“('em{ Z\b;? ilt))? c&rrhl‘f'sns)‘% ng trhgﬂgl e
and/or gauge may be|provi dgd th| $ poi nt jor REyGH as

m sging. Alternatively or gdditionally, noliecules wth

ow[sol uoil/lgy o NI OB7g3BXi|[CI Ly ar €|S-83425-4 238
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1 276.35 S-83425-4 2.8 96 WD 2004/ 010136
PCT/ | L2002/ 000614 2 403.26 1.008 36, 667-6 4.001 3
WGM4BH1S 63995-8 3.9 | | 4 408.32 S 84651 1 HCTIJIL2502(A100614
324 55 S.2210-2 3 2 6 464.56 R-15419-9 4.
3%45|57 S-22759-5 1.9 24P N 8 - 445|RE- @522675 034, 9
o N 446. 17 S 95285-0 4.5 |ON N N[0~-,y O
0x5719 4.1 |C 110 || | 464./56
2004/ 10136 PC[/112002) 000614 12

ALAS'-' A - lO ’-l'OU Jr; h‘_"'_q (o3 L ‘-I-
59%- 6 4.257250r 15 HO 204 R‘£F6d(g-2 2812- 6?2 0
26-3 3.0 HO(N

34 Q 302.41 85,612-6
OMe
OMe
35 Q 0 252.23 25,272-7
36 267.54 29,126-9
37 258.12 23,319-6
38 OH 265.94 30,118-3
Br. Br
CH,
39 H NH, 308.34 16,263-9
A |
o] CH,),
H
(o]
TABLE II

The molecules numbering up to 33 were expected to exhibit binding behavior, due to

5 them including at least one triplet. The molecules numbered 34 and up are superficially similar
but do not include the required triangles.

All of molecules were actually assayed and appeared to show activity (effect on HIV-1

Protease) at various concentrations (between 10 and 1000 micro-molar). Of these molecules 1-
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N 40 17 OH 200.32 0.887 46443-0 2.261 18 234.34
27302-3 2.3 O OH 19 280.37 R-22433-2 2.8 00 20 OH
W(23[ﬁ)4leﬁ)1464642 4 2.4 HO 21 / 268.33 S-4228-6 2PGT/IL2M2/000614
0 98 WD 2004/ 010136 PCT/ | L2002/ OOO 14 22
33 algpug ggr%ggermﬁgu@fgrbq agfivg, [ partiqular molegylss 7,19, 2$Hapg 27y Also molecules

43 Mo R IR ey g BT 5 5 - QFR 2

408s @mdteRIdbo0G Xhesedredultsappeat todinbicdte tHitTrAFes34n 4ederalOlthat have a
. ONNOOQO 28/ 11 / 1 460.32 RIC-02058 4.6 Lo
triangle measure that matches the target layout, should, often enough, bind in a detectable

manner.

15.2 EXPERIMENT 2
In this experiment, assay results performed by others were used to reconstruct the

spatial layout of binding locations, for known molecules and then compared to the current state
of the art.

The NCI maintains a database of molecules that have tested positive for activity against
HIV. 43,000 results (in the October 1999 release) are available at “http://dtp.nci.nih.gov”,
under “public data”, then “results from AIDS antiviral screen”. From these molecules were
selected a subset that showed at least a moderate level of acfivity and were rigid enough to
allow determination of the spatial position of all their moieties. This resulted in fewer than 200
molecules. The moiety triangles in these selected molecules were clustered.

The clustering results showed a good match to the results of experiment I and the
triangles of the molecules were found in the PDB structures.

These results appear to indicate that a set of gauges (e.g., the molecules that were tested
for HIV) can be used to measure and then reconstruct an active area.

In addition, these results appear to indicate that at least part of a suitable library may be
generated by selecting suitable gauges from available libraries, rather than by construction
using scaffolds. It should be appreciated that it may not be required to determine the spatial
positions of all the moieties, for example only of the moieties with a high binding affinity.
Moieties with low affinities may be removed, in some cases.

16. SYNTHESIS BOOK

Following is a synthesis book, arranged in chapters, for some of the scaffolds (and
gauges derived from them), shown in table I. A most important aspect of this synthesis is that
it illustrates that suitable scaffolds and gauges are available and can be generated using known
chemical processes applied to standard or modified sources and/or by changing their
parameters in an expected manner. The references described in this book are incorporated
herein by reference. In any case, the partial library described in the appendix has at least the
property that is can serve in many cases to provide a partial reconstruction and/or a significant

increase in lead matching.
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aN 0 NNOC 29 0 456.59 RIC-02951 4.6 \1 N 4801 4.8
308S,,0477.41 BTB-1 31 i 1280.29 BTB-11623 2.8 v

WO bbodetidiss H 99 WO 2004/ 010136 PCT/ | L2002/ 0006 1BCT/B2004/000614
295. 43 RJC-03631 3.0 33 HO N 212.25 RJF-00720 2.1 N
3410 shpd 4be gppeerted  tabvtbe Onevel 3magrigls2 §escpBed 5in2 e book, the

o i, 390 AR R S5 g el s i
boold e lals?-cdnsiBereBrto GEidvithin the scope of at least some aspects of the invention, for
example, a library including one, two, four, six, eight or any intermediate number of scaffolds
as described therein. Alternatively or additionally, a library in accordance with an exemplary
embodiment of the invention, includes at least 100, 300, 500, 1000, 2000, 4000, 10,000,
20,000 or any smaller, intermediate or larger number of gauges from this book. While it is
useful to select gauges from the book, for example by using the scaffolds described therein to

span part of the library, this is not required.
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TABLE |1 The nol ecul es nunbering up to 33 were
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2041 B340 TRk ADARL ORARAL 3u ARBYbR] el M

comp8reQt $oHdeRsati6s, widd BYoMes Be @ﬁegwe@cldabﬁdbneamﬁfl Pukdtyesters 2,
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(o}
R'O
H 0, 2,3, THF, HCI
N—__ -0 55°C U_
gy A D)oe e
o
GABA urea Wang resin
o]
TFA, DCM RO R
67-98% o
R N OH
——
N
o

Another approach for the SP synthesis of highly substituted pyrimidines was recently
published3. In this work the synthesis starts from polymer-bonded thiouronium salt 5, which
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four, six, ei ght or any inter i at e nunber of
scaffolds 5 as descri bpg thefgin. Alternatively or
additionally, a library in ordance with an
exenplary enbodinent of th nvention, includes at
| east 100, 300, 500, 1000, 2000, 4000, 10,000, 20,000
or any smaller, internmediate or |arger nunber of
tQ sel ect

g:ﬁ‘gsgih%‘%g 4 H’g‘ g%gme? 61}3' %%%éﬁitrﬂnetﬁﬁﬁcla gbﬁ@ regia to produce the resin
imm POk laic e 391 1RE D4 AT LGk 025 RSN he Brk iR sorved asthe

rary, this 1 s not uire
first B@'ﬂdlli_ﬁﬁmﬁﬁg)ﬂlﬁfilill\l exi,ﬁhé.ac%ﬁﬂmﬁhe tviry 6thef Bligivedli building blocks,

nmenbered _ring scaffold, The inelli . s,
namely RN Spigr2ASre t%ﬂ?ﬁqli%tsqnso fciBrRpiine sgafolds20.21 and 22°
respeBﬁ Sfﬂe%oﬁlégq{lént?e fﬂ’é 91%9? a@ﬁlﬁ%fﬁ ﬁf‘ Cﬁﬂz) leads to 14, 15

ves t one- ensa
and 1(63meﬂ1caﬁet €lésvage (Tm d@@w @sl) $ouowa BRI oﬂd@ﬂiayqaim,gcmcm
the heterocycle 1 ich can be oxidized to the

affordgpthe ggigmddqyﬁgncbyeq $9%3 prd 10sispeofivelr) Thie CANpould be removed, after
the completion of the oxidation, by Solid Phase Extraction (SPE) or by simple 96 well SePack.

Other oxidation reagents such as Mn026, O-chloranil 7, KMnO,3, and CrOs, AcOH, H,S0,°
can also be used. In case R3 = OMe (when the building block 2 is B-ketoester )
dihydropyrimidines 20, 21 and 22 undergo hydrolysis of ester (LiOH, THF or 5%alcoholic
KOH, producing the 4-carboxy —dihydropyrimidines 17, 18 and 19 respectively. Following
by the same mode as for 8, 9 and 10 (1. TFA, DCM, 1:1; 2. CAN, CH5CN) 17, 18 and 19 react
to give the sub-library of 4-carboxy-pyrimidines 11, 12 and 13 respectively. It should be noted

that in case of unsymmetrical 1,3 diketones 2 a mixture of 2 isomers are obtained.
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carboxy pyrimdines 725 ¢(pat hway below). + C .d CO2H 22
Cl NH NH 2 t-Bu
8.Chenera, WO 95/16712, 1995
R2 O R2
N Ry(R,) NaBH, BF,OFts Ry(R,) 1. TFADCM N (R.)
l)rk *f U
R4/kN R,R,) )\ R,(R;) 2. CAN, DMA R4/]\N/ R,(R)
20
R2 O R2 O
LOH (THF) N OH 1. TFA/DCM NJYKOH
R3=0OMe R4)I\)N\/IE:: 2. CAN, DMA R AJl\N/ R1
.) 11
)j:\L v
| Ry(R,) NaBH,, BF,OEt, /k/(\R;,(R) 1. TFA/DCM NJY\RG(R)
/I\ R(R;) )\ R (Rs) 2. CAN, DMA HOJLN/ R(R,)
9
21
R2 O R2
LIOH (THF) 1. TFA/DCM X
R3=0OMe N' I > 2. CAN, DMA )NI\ = >
HO N R1 HO N R1
12
R2 O R2
N RyR,) Ry(R,) N RyR,)
] | 1. Boc,0 /'I\ 1. TFA/DCM I)I\
HzN/kN Ry(Ry) 2. NaBH,, BOCHN/I\ Ri(Ry 2. CAN, DMA HZN)\N/ Ry(R;)
.) BF,OEt3 10
’ R2 O R2
LIOH (THF) N N ij“\OH 1. TFAIDCM NTX OH
R3=OMe I 2
" ,I\N . 2. CAN, DMA HzNJ\ _i
o) 19 13
core approach towards tetrasubstituted pyrimidines.
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the uahdatﬂo'& ofelsWittig\tedcyion i fo$1|ﬁ9mbrﬂoﬁ1ﬁ Bnﬁisﬁdratddhaitonem oﬁ SS’efor the
of unsymmetrical 1,3 diketones a mxture of

synthesis ok the wriousheteiopedes. rprogsss G}EM?IM@PSB three- Steg synthesis of
pynmﬁTx{els 9 9@1419 919 60 ased O%Aﬁthggorgla%ﬁ\lo”hg%c( [?uglsaturated ketone building

12b-d ;

blocks 26 as a key step is described below:

o—B-unsaturated ketones 26 can be obtained in good yields and purity by Wittig

 reaction of the appropriate aldehyde and the corresponding triphenylphosphonium bromide 27

with NaQOEt at reflux in DMA. The phosphorus yields 27 are readily available from a-bromo
ketones 28 by the Arbuzov reaction, followed by treatment with a strong base, such as NaOEt.
The reaction of ketones 26 with various amidines 23 "2*¢ (Fig 4) affords, the desired tetra-
substituted pyrimidine sub library a.

Small sub-libraries b-g having one or more constant functional group on the six

member aromatic ring, are characterized by better solubility.
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rNH2 Tw. +oac.3h ~HNH Il | -s 23 R4 INR+(R3) 2 3 20
COHYOO RBR + R R 0 R3(R+) rNH NaNCO r N NH2
wqablgoH@B¢ 55'C Nyl 2 H/I1 24 HO N R+(R3) 4BCPRIL2804/000614
NH R2 0 2 HHJ, HH, Wilalyl-Rgl%‘gl)-- rNH r N NH
H2N N RHI®Q)NQ5R4 22 B 95/ 1995 (R2
OOR2 R2 N NaB BF30E{3 R3(IR+)y 1. TFA/ N R3( R+)
2. CAN, N R+( R3) +(R3) R4 R¢°8 R3) 20 J
14 R2 0 ~R2 UCH HF) IRt TFADC M ~CHrin N
R3=Ove A | Nyl 12 CAN, DMMARA NR 11 17 R2 o
JIR2 R2 R3(Ry NaBH4, BF3CEt3¢R3(R+) 1. TFAMADCM i \
R3(R+) A HO N R+(R3) HON R+(R3) 2. CAN, DVA HO N 9

R+(R3) 21 15 R2 0 Rz 1. TFA QHON UHF) N OH N OH
HO. _N._ _R2 R1 NH,
o4
HNT Y
R1 07 “oH
e f

A series of 2,5,6-trisubstituted-4-oxo-dihydropyrimidines 29 can be prepared by SP using a
cyclization-cleavage strategy’® from readily available amidines 23 and resin attached a,p-
unsaturated carboxylic acids 30™ (see pathway below). Compound 30 is obtained via coupling
of the polymer and acyl-chloride 31 (derivetized from commercially available o, unsaturated

carboxylic acids.
o] 0

NH
o, /LK[ R1fLNH CAN, CH,CN R1fJ\N
HCl zoy/toluene /)\ R2 N/)\ R4

R2 950C Re N TR
29 b
DCM,
DMAP |
31 R

9% can be oxidized (CAN, CH3CN) to corresponding pyrimidines b.

Compounds 2
A solid phase method for the preparation of Knoevenagel condensation products from resin
bound malonates and malonic acids has potential for the preparation of hetero- and carbocyclic

compounds. (see pathway below)
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20

R3=Ov¢ HO Nyl R1 2. CAN, DVA HON R f 18 12 ~R2 O

R2 Rz INY R3(R+) 1. Boc20 jj R3(R+) 1. TFA/DCM N L
WERB{(0R0)013¢12N N R+( R3) 2. NaBH4, BOCHN R+( R3) 2rCTZAN002/000614

DVA 1}2N N R+(R3) Q) 22 BF30Et3 16 10 R2 O R2 LI OH

(THF)aIdeyj~ 1@%% I Nl QeHdR3=0Me 2.0 DVA

N R Lon-N don,EQr eloeer oa CHCF,

tetra@gﬁagﬂzw ut ed pyrl m di nés. PPO%e 2004/ 01 136

PCT/ 1 L2002/ 000614 | t%*was denonstrated” t hat

di hydr opyri m di ne 5-carboxylic acid can be transforned

into carboxylic azide which in turn _undergoes Curtius

reargangenent to give isocyanate. This reaction

pPU@lde an excgss pof 5-am no dlhydropyw wuﬁjnes A R

0= &t buzov ( PhJ3PJIR2 W titdag oRACHO V| R3 P( Ph)|3,
“ETONa O R3®ECONy . ToklEE R R2 Si7 26| R4
M2 RL N\ R4 MW 23 DVF, 100C R a 5

Pyrim di nes can be prepared by cyclacondensatlon of
am dines with a-(3 8hsaturated ketope. Recently, [the
researchers have published the synthetic workl1l2, in
whi ch they describe the utilization of the Wttig
reaction in formati on of a, 13-unsaturated ketones on
SP for the

Malonic acid monoester (see pathway above) are prepared from macroporous Wang resin

(AgroPore, Argonaut Technologies)'® by treatment with Meldrum’s acids.

Conversion of the unsymmetrical ester 34 was achieved by treatment with trifluoroethanol and
DIC, followed by Knoevenagel condensation with the aldehyde in the presence of piperidine
acetate to give substituted methylene malonate 33. For the bulk resin preparation of 33 (2-10g
of resin), the Knoevenagel condensations are carried out with Dean-Stark trap to eliminate
water which gave consistently hjgher yields and faster reaction). Malonates 33 are treated with
10 equivalents of the amidine hydrochlorides 23 in dimethylacetamide (DMA) solution, with
excess K,COs to neutralize the HC1 amidine salt, at 70°C for 4-8h to give resin bound
dihydropyrimidones 32 . The reagent consumption progress can be monitored by FTIR
observing the adsorptions of C=N and C=0 groups. Oxidation of 32 with 0.2M ceric
ammonium nitrate (CAN) in DMA® affords resin bound hydroxy-pyrimidines. Cleaving under
acidic conditions (TFA/DCM, 1:1, RT, 1-2h) gives secondary sub-library ¢ (The sub-library ¢

exists inits tautomeric form- 4-pyrimidone).

The examples for tailor-made synthesis of miscellaneous tetrasubstituted 6-atom
membered rings are described below.

The amidines 23-25 react in solution with commercially available
[bis(methylthio)methylidene]lmalononitrile 35 (see pathway below) in the presence of DIEA"
to give the corresponding methylthiopyrimidines. The latter are oxidized with 1.2 equiv. of m-
CPBA in DCM or H,0,'%, to form the intermediate sulfinyl derivatives 36 which are subjected

to amine substitution with NH; *? ( dioxane room temperature)leading, after nitrile hydrolysis
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synthesis of the various heterocycles. W propose the
alternative three-step synthesis of pyrimdines ain

W(smoum(nm based on the formation of the PCT/IL2002/000614
(3- unsaturated ketone buil ding 10 bl ocks 26 _as a key

(TERAXS, i the | aminareimifings B2 16 biOH, isused dniicsd of S 3dbe epadsponding
hyhgggﬁﬁﬂuEﬁe a%ﬁ%ﬂu&ﬁegpoqngh ds and purity by Wttig
r

'on o he appropria 1ea dehyde and the
correspondi ng tri phenyl phosphoni um brom de 27 wth
NaCEt at reflux in DMA. The phosphorus yields 27 are
neadily available froma-bronmo ketones 28 by the

HN zov_reaction, followed by treatnent with a strong
base? su¢h as NaCEt. 15 The reaction of ketones 26
wi24¢ varijous am dines 23 121d (Fig 4) affords, the
desired tetra- §Nbstituted pyrimdine sub |ibrary a.
Smal | su ﬁNP I'es b-g having one or nore constant
function NONn the six nmenber aromatic ring, are

characte |ze3 by better SO|UbI|I%X. 106 WD 2004/ 010136

PG, | L2092/ 000614 HO YR4 HO NS®MeR2 HO OH N HO | i N

V-H R Rl 1B, BEA, dickid O OPRHO TR2 RlMNHZJ.&athlo OH
oS o /k
2,5,6-tri

ed by SP using a™cyc Dn-clg
3 fromreadily avai B8pl e ani di nes 23 and 37
ached a,-- 5 unsaturated carboxylic acids

pat hway bel ow). Conppund 30 is obtained via
coupl i ng|of the pol ymer and acl'-LPiBiokate 31

(dei vetld zed from commerci al | y| &vat e a, (3
HiMisafNdrated carboxylic acids.| O Q, RL H=N23 NH

R1 NpigCAN, CH3CN R1 30 R2 HCl (pat~/toluene R2 N~-R4 R2

NR4 950C 29 b 0O RL DC a )~

be ggEpa
strat egy
resin at
3014 (se

| 8.ubSPBALDGM - 4- ox%ad«iLhKi za'te%/'“ m.dug@:&g caE{4

OH

N| ~
R4)\N/

38

COH

A series of various 3,4,5-trisubstituted phenols 39 can be synthesized in high yields using the

“cyclization-cleavage “ approach 2,
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DVMAP 31 R2 COH 10 Conpounds 2913b can be oxidi zed

(CAN, CH3CN) to corresponding pyrimdines b. A solid
w@bagmi10mé hod for the preparati on of KnoevenagetT/1L2002/000614

condensat i on pr oducts fromresin bound nal onates and

mal oni ¢ aci ds’ potential for the prepgfation of
het < and car ’ocyclund_ (se t hway
@I@@ 1()I WO 2004/ 0171 38._/PCTHLK20002/ 000614 1.

Mel drumis"O O R CHO, 0 0 ~-O aci OC Tol uene -
9-01-1 --- H2CF3 0-0 | OCHZCF3 2% CF3CHOH pi peri di ne
acetate -.- 34 RL 33 NH2HO0 0 0 OH 23 1. CAN, DVA

3, I 2. TFADCMHO S N'R2 R1 N R27 32%
hC agpi=d NDROBNOH (See ¢ ay ahove) arg, *
are r @m Macr Opor ous [Vang 4 esi (AgrjoPore;

Ar gonaut xmpl ogi es) 15| by treatnen i*tth Mel drum s

aci ds. Conversion of the pnsymmetrical egtler 34 was
trifluoroe al and DI C,
densat gon wi t it he al dehyde

achi eved B\ reatment wit

fol |l owd by Knoevenagel cg

in the presence of piperidine 5 acetate to give

substituted nethyle mal onat e 33. For the bul k rgsin
€ t he Knoevenagel

r
) @ _a@ark trap to
el Tm nate\ t.ergavhi ch_gave consi stent N Egher yitel ds
and faster r ion).l Mal onates 33 aret_rdeMth

10 equi val gays of R

di met hyl acet ang ) soljution, with s_ K2(@03
to neutrati ze the am dine salt, af, 70C forf4-8h to
gi ve resin bound 10 di hydropyri m dones 32. The reagent
consunption progress can be nonitored by FTIR
observing the adsorptions of C=N agd—C=O groups.

Oxidation of 32 with 0.2M ceric anmoni ura nitrat|e

(%%@ﬂg@rds Eshgpound
hydr Oxy rigdygnes. C-eavi-fAg—under c conditions
(TFA DCM 1:1, N 1-2h) gives secq rR7liQrary c
(The sub-library c, exists in its tautonmeric form
4- pyri m done). 15 R2 39

NaO R1

Base catalyzed reactions between a,B-unsaturated ketones and polymer bonded acetonyl

groups 42 (see pathway above) result in a tandem Michael addition/annulation reaction with

concomitant cleavage from the resin to obtain the desired phenols 39 The synthesis initiates

using resin prepared from Merrifield resin by coupling with Sodium 3-hydroxypyridine,
producing higher loading capacity resin 44, which was successfully quarternized by 1-

bromopropane-2-one (or 2-bromo 1-phenyl propn-1-one; 2-bromo 1,2 diphenyl ethanone; 2-

bromo-1-phenyl butane-1-one; 3-bromo butan-2-one) to afford poly-pyridinium salt 43.

Reaction of 43 with a,3-unsaturated ketones was carried for 16 h, and after filtration of the

resin the library 39 is obtained.

References

110



10

15

20

25

30

The exanpl es for tailor-mde synthesis of
m scel | aneous tetrasubstituted 6-atom nenbered rings
w@e®@4aed86 | bed bel ow. The am di nes 23- 25 reactPCHIL2002/000614
solution with commercially avail abl e
1. Tet,t32s 6934 A% o) net hyl i dene] mal ononitrile 35 (see

a I [ .esence of DI EA17 20 to give
2. a'?’hgﬂﬁg#&eﬁg’\r@oﬁ’ zgléﬁﬁﬁﬁ’t hi opyrim dines. The |atter
b. RI EewadddWwiRO /VESb. Cren 805, @bogy. CPBA in DCM or
H20218, to formthe intermediate sul finyl derivatives
3. D.3@bratlitcHelsr Ghamfcén 66(199D. ami ne substitution with NH3

19 ' 0 enperature)l eading, after nitrile
4 CW&H(%P‘}%?@%MS?% 2004/ 0_1013%5 PCT/ | L2002/ 000614
5. Cndpdild 9 and 91 m%tJ%@ﬁ| th@PEFORKI taﬁ(tj&ﬁé}%%ez%%cybﬁc Ené&H 3.31984).

used i nstead of NH3 the correspondi ng
6. Phayninozj#36) (1I089)nes 38 21 after nitrile are obtained. 0

N fil N 24 S Me CN 35 SO2Me NHz NH fl,
7.4 .eﬁssm,chﬁéﬂm%gg%%\%%\l 1. NH3, Dioxane N COz H
7 BN = | 73180 Nirdoge®- M CPBA, DCM R4"kN NH2 2. F
8 F *%’%%@6 F %% .(%94 ;{) UGH, Di oxane Z. F ~ COSH H2N
9. Chdik. Abkt. MAR1631yOHI7PRPH N R4 N NHz 38 5 A series of
variqus 3,4.5-trjsubstituted phenols 39 can be

10. Marigshel<here 0T 3THLG )y el ds using the
11. TeE 48! 54A! {19825 eavage” approach 22 109

12. a. A. Marzinzik, J. Org. Chem., 63, 723, (1998)
b. WO 9815532
c. Sib. Khim/Zh. 87, (1991)
d. J. Heterocyclic Chem. 24, 1141, (1987)
13. a. S. Kolodziej, Tet.Lett., 37, 5277, (1996);
b. Synthesis, 86, (1985).
14. a. D. Powers, Tetrahedron, 54, 4085, (1998);
b. K. Ito, J. Heterocyclic Chem., 29, 1037, (1992).
15. a. B. Hamper, Tet.Lett., 40, 4973, (1999);
b. C. Chiu, J. Comb. Chem. 1, 73, (1999).
16. a. M. Gordeev, Tet.Lett., 37, 4643, (1996);,
b. S. Tadesse, J. Comb. Chem. 1, 184, (1999).
17. T. Masquelin, Helv. Chem. Acta, 646, (1998).
18. J. Heterocyclic Chem. 25, 959, (1988).
19. a. Tet Lett. 38, 211, (1997)
b. J. Med. Chem. 39, 4156, (1996)
c. Synthesis, 147, (1986)
20. Tet.Lett., 6557, (1998).
21. Substitution of 4-sulfinyl derivative with OH will lead to 4-pyrimidone. J. Heterocyclic
Chem. 22, 49, (1985).

111



WO 2004/ 010136 PCT/1L2002/ 000614 NaO o N ) Br -
* 0 \O/) ODN 44 0 EtOH NaOH R3(R2 N+Br N+ 43 42
wWORM4BRB136 \ N + R3 Rl Rl O O 041 R2 40 R2 RBCT/AD:2802/000614

filtration + R3 CR2 39 NaO R1

22. E&%@tzlfﬁﬁal’gﬁié@ﬁf’éﬁcg(?%n@%é} ween a, p- unsat ur at ed
ket ones and pol yner bonded acetonyl groups 42 (see
pat hway above) result in a tandem M chael
addi ti on/ annul ation reaction with 5 concomtant
cl eavage fromthe resin to obtain the desired phenols
39 The synthesis initiates using resin prepared from
Merrifield resin by coupling with Sodi um
3- hydr oxypyri di ne, producing higher |oading capacity
resin 44, which was successfully quarternized by 1-
br onopr opane- 2-one (or 2-brono 1-phenyl propn-I-one;
2-brono 1,2 di phenyl ethanone; 2- brono-|-phenyl
but ane- |-one; 3-brono butan-2-one) to afford
poly-pyridiniumsalt 43. 10 Reaction of 43 with
a, (3-unsaturated ketones was carried for 16 h, and
after filtration of the resin the library 39 is
obt ai ned. References 110 WD 2004/ 010136
PCT/1L2002/ 000614 1. Tet, 32, 6937, (1993). 2. a. P
Wpf, Tet.Lett., 36, 7819, (1995); b. K Lewandowski,
J. Conb. Chem 1, 105, (1999). 3. D. Qorecht, Helv.
Chem Acta, 65, (1997).

112



5 4. Chenera, WO 95/16712, 1995. 5. Conpounds 9 and 21
are stable in their carbonyl tautoner ; heterocyclic
weh@ai01@36 (1984). 6. Pharmazie, 5435, (1999) FCT/AL2002/000614
Het erocyclic Chem 24, 589, (1987) 8. J Heterocyclic
Chem 23, 1821, (1986) 10 9. Chem Abst. 90, 121631y,
(1979). 10. Montash Chem 107 587 (1976). 11. Tet, 48,

o ot g gse iy oo, Sen, o

(1991) d. J. Heterocyclic Chem .24, 1141, (1987) 13.

The %t/iol?ﬁZ ﬁ%lq%ﬂ@lﬁl@% i%g%ﬁnﬁ%&: paﬂﬁng/ 8 éot\;%lsés g{l%?l@%p hhv&Ba below The key

5 ﬁAhls‘kS)ﬁtﬁesu( &Q@ﬁdecoﬁ@oﬁtloﬂﬂof the Qorrekpoﬂrlﬂhg rhepkk 24, bChE m,
29, 1037, (1992). 15. a. nper, Tet.Lett.,
polypt@yghor(cpgglg}’PAB at 40-t40°G, wblch @ffmgls t]zgm@emrecila,bg} The isomers 2a

and 1y sepptited Sy R A Sl e 3 8 pe grgparea by
heatlﬁ trisibstitutEhit#edifbolinge B YvithBearatridsdl@buifitfg blodROSA,b at 110-
J. Heter ocytf‘ ic Chem 25, 959, (1988). 19. a. Tet

120°Qei1 pres@ge oS TEA gw)bquomiaz%uuilmmoc]@gsa,u ig@epared from

10 mongsBeiitlied Siseor b Huteatfidn, of B Ghou LGPk of HorPe hd subsequent

dlazdiﬁﬁﬂléi%ﬂrlé@dlwmgd Mdhlnes.€4d to 4-pyrim done. J.
Het erocycli ¢ Chem 22, 49, (1985) 111 WD 2004/ 010136

PCT/1L2002/ 000614 22. Katr r| Tet. Left., 39,
8051, B o VA V| iai) PCTVPI\ W 614
16.2 I nd v 3~ D@ N0l 6 cycl i g cg)l d

R1

R1

zT

N

z

R4
o L | X
2. NaNo, .
NH, 2 M\CE ! > BB
N

N . heat
POCIa P
DIEA, 100°C N

2a,b R4
A O R

s
N
Nl

Zz

Iz

R
R4
R3
" O = O
N> N
R1
synthesis of Indolo[2,3-b]quinoline

15  2-chloro-quinolines 3 is prepared in three steps from disubstituted anilines first the anilide is
formed either by reaction with preactivated (BTC, DMAP, collidine) B-keto-acids, or with the

free acid at high temperature followed by intramolecular cyclization of 5 under acidic
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The indol o[ 2, 3-b] qui nol i nes 1a,b synthetic pathway is
outlined in the pathway below. The key 5 step in this
waeyohesds i s the deconposition of the corresppaDiLeg02/000614
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5 solid phase synthesis of Indolo{2,3-b]quinoline

The starting anilines can be loaded on appropriate resin according to the type of the functional
group to be attached. If the functional group is CO,H, the resin will be phenolic (see quinoline
chapter change formulation according with the format of the patent) and the loading is

10  performed under esterification conditions (BTC, DMAP); if the functional group is OH, the
loading can be performed by Mitsunobu reaction; and if the functional group is NH; the
starting aniline will be loaded under sulfonation conditions on sulfonyl cﬁloride resin or

alternatively prepared by Curtius rearrangement from corresponding carboxyl derivatives.
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I ndol o 2, 3-b] qui noline 15 2-chloro-quinolines 3 is
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first the anilide is formed either by reaction with
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i ntranol ecul ar cyclization of 5 under acidic 113 WD

12084bk A1e36 CRént], 11 243026090614 conditions. Finally the

obt ai ned qui nolinone is chlorinated with freshly

2¢i Arqh/Bhagm F3#63 1988 af ford 3. Anot her approach,

n Iy, Sl i g e synthesis of la,b, can be utilized
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rx I R3 )~OH BTC, DCMrx | R3 ACOH, SMNP rx i NH,
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O ofbelies g SRR By o Bugpafiionp I o7 3 ot seg
Réa,Nrdih adylBehzotriazole and acyl isocyante, J Org Chem 65 8069 2000

10 - b. coupling of 3-bromoquinoline with 2-amino boronate, Synlett 1067 1997

¢. via a modified Graebe Ulmann reaction, J. Med Chem 37 3503 1994
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RL+R4 YNO XHIb HDb Rl 5 solid phase synthesis

of Indol o[ 2,3-b]quinoline The starting anilines can be
wo oadedoien appropriate resin according to the PgpEL2062/000614

the functional group to be attached. If the

functional group is CO2H, the resin will be phenolic

(see quinoline chapter change fornul ati on according
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Herein, is described the Pd catal yzed annul ationl to
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15
This annulation reaction comprise of two steps synthesis without isolation of intermediate

iodoimines 6. The steps of the synthesis are as follows:
116



H-1/ RZ4588 R N~R5 NHN+ (I i 21/ /11 10
R4 / t RL/ ' 1 RL R3BRL R R2isoindoioindole
wa@enaoalisscheme for the preparation of isoi ndoP@I/Mdod26®0614
10 By using divers building blocks - either nono-_ or
lgi Ir%% 6tis formed in w@wamsmg g reagenys prcliras J&MOH; molggular sieves or
try tltuted phenyl acetylenes 5. A large library of
i sOi NAdT oi ndol sl -4 can be obtai ned (see pat hway
ZJeTﬂﬂ\ﬁcetﬁ’é]es Bﬁre\(}ir%pﬁ’éd WHE’A( Réctidtdetwden\coMzersialy atvaﬂEble or pre-
or 11 or | or / I R3 R3 R3 Rl 5d 5c¢ 5b 5a
Rz fogmpd Biy and>mqngswbﬁtlmdmdcrbsnmemld\mmpsnbmumedmcqq@enes using

5 Eﬁ' t%daﬁéi)q cﬂ%}stgé’s @ éhwaﬁ%@@&l Wﬁ%d %Sa}( rf%c?ﬁon on solld phase

can also be used >12. When we use solution phase, the reaction mixture can be used for

the next step as it, without recovering the catalyst, because the one is required for the

next step.
RS R3
Pd cat. R4
R4 + l I -
, - R3 | ’
R2 5
10 Heck reaction for the preparation of substituted phenyl acetylenes

3. The annulation of internal alkynes to isoindoloindoles using Pd(OAc), in the presence

of an amine LiCl or BusNCl in DMF.

15  When one of the substituents is at ortho- position, the ring closure will proceed in
regioselective manner affording single tetra-substituted isondoloindoles 1,3.
When ortho- position on 5 is unoccupied, some substituents control regioselectivity of ring
closure by chelating the palladium in the o-palladium intermediate, which is formed during the
reaction. Other cases the two isomers can be separated by chromatography.

20  For generation of 11-hydroxy isoindoloindoles: TMS protected hydroxyalkyne 11 can be
utilized, generating after TMS removal (n-BusNF) 11-hydroxy-isoindoloindole sub-library 12
(see pathway below).
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Thi s annul ation reaction conprise of two steps
synthesis without isolation of internediate
w0 owafonilees 6. The steps of the synthesis are BSI/IL2002/000614
follows: 116 WO 2004/ 010136 PCT/1L2002/ 000614 1. Im ne
6 is fornmed in solution using drying rgagents such as
TMOF, nol ecul ar rgj eves or Na2SO4. 2. e agetylenes 5
are pared by 41 eacd Qn bet we frenci al |y
' le o pre-Ytormed di- and no ‘uted‘———>
dobenzenes and nosubstituted aﬁ; yTenes *tising 5
Rz standard Pd catal ygfs 3"8 (see pat hway Befomb
Mo@i fi ed Heck reaction on solid phase can also be
used 9"12. When we use sol ution phase, the reaction
m xture can be used for the next step as it, wthout
recovering the eaqtal yst, because the one is required
for the next $tgp. R3 R5\ Pdcat. R& R4/ Il R3 I
ih <Al 10mHeck ®ion for the preparation of

t 0 %soi ndol oi ndol es using Pd(OAc)2 in
t he presence ofoHan amne LiCl or Bu4NCl in DWF. 15
When one of the substituents is at ortho- position,
the ring closure wll proceed in regi osel ective

- For %Hsaon bn &f floﬁﬂﬂhggi%@{)/@d&@é e k4. &f be used for preparation of

1 31 ndo en ort S|t|on on 51s
11- carbchmpmdd]puﬁlolm 1siThe ldstiedni tse cxmmrtadl to cemesponrdiag tizodotyrbonyl
cl osur e,y chelatlng the palladiumin the

nowx
14 ('ngébnpgTda ther NaNar e thea pathwigh Pelaw).sViigh ﬁ@dﬂ@&?&%@alf%emem
thml{%g@ﬁt#n%@nte&mit%&aﬁggldghssﬁem1' H&lis%ufo%gbi}?ﬁmé SPoaﬁ

omat ogra eneration o nydr o
i soi ndol oi ndol es: TMS protected hydroxyal e 11 can

be wutilized, genergting after TMS renova n- BU4NF) 1
1- hydro | soi ndol ol k€ sub-library =2 seexpat hway
< WO 2004 136 PE#/dat.2002/ GES R3 98l
\\IIR4*Pcht.R1I§+F§4 Re
| R1 CO,Et
R CO,Et
6 5

13

Constant polar functional group can be added such as guanidine. The most convenient location
for this purpose is the para position on phenyl ring derived from imine 10 (see pathway
below). The imine 10 bears Bpoc protected amine group, which can readily be deprotected,
after annulation with appropriate alkyne, to give 9. Amino isoindoloindole 9 can react with
bis-Boc thiourea'® (HgCl,, TEA) to obtain, after subsequent deprotection (TFA/DCM), the
final library 8.
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R2 ~\( Il R OTMS OIMS 6 n-BudNtF R3 R21 \ N/ R4

R1 OH For generation of 1 1-am no-isoindol oi ndol es,
w@200box13é kyne 5 can be used for preparati on OPCT/IL2002/000614

11- car boxy-i soi ndol oi ndol es 1-4. The | ast can be

converted to correspondi ng azodocarbonyl 5 "

(n- Bu heli®®aN3) 13- 15 (see pat hway bel
wCan un go re ange through nitrene inte

prowiede des d 11- a R“I swrndol oi nddirg _—

Qﬁb g 3% TF : t/ 4R4
R1rkz||R10~Et t6||5rele 3 RN REN

RA R4 R1 NH2 CO\IS 14 413 Const ant polar functional
group can lhe :Adted suck as guani dine. The nost °
conveni ent Iocatlon 10 for this purpose is the para
position on phenyl ring,derived fromimne 10 (see
pat hvvay bel ow). The i m ne<{0 bears Bpoc protected
amn group, whi ch can f"adily be deprotected, after
1 a ORcwiER h appropr| al kyne, to give 9. Anmino
i-sotrdetotndel e 9 can ret kst ' bi s-Boc thioureal6
2(fMer®12, TEA) to obt & p subsequent deprot ection
(TFA/DCV), the flnalb X 8. 118

R1 R3

16.3.1 Isoindoloindolones

A slightly modified 1soindoloindolone scaffold (see below) can be prepared by two systematic

5 routes:
R2 .
O A\ R4
(I
o
A schematic description is shown in the pathway below:
The approach presented above is divided to three major steps:
1. Formation of di- or tri-substituted indoles: via — Heck reaction between an acetylene
10 and iodoaniline
2. Benzoylation of indole ring with ortho-iodo-benzoyl moiety. The coupling of
disubstituted ortho-iodo benzoic acid BB to indole 18 can be carried outin to ways: 1.
Regular coupling of BB to indole using DCC/DMAP"’; 2. Using a pre formed acid

chloride!® ?°,
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WO 2004/ 010136 PCT/1L2002/ 000614 HZN Nre~ NHBpoc NHZ
~i I VRSV N/ RS V1l cHO~1 RAt. Pd cat R2 N -~
wWO2004l01013@. 3% TFADCM R4 RL R2 / RL R3 R3 10 RIT/B208&2/@0614
H2 NH SMe H 1. NHBocNBoc HgCli, TEA 5 2. TFA/ DCM R2
| \ NI / RA RLR3 8 16.3.1 |seindorsi@tdti ones A
slightly nodified isoindol oi ndo Qpﬁﬁ:a fold (see
bel ow) can be prepared byrt WO SYSt i 5 routes: R2
R4 RL NOR3 A sch He descriptioA”is shown in the
pat hway bel ow. The h presented above is divided
to three major steps: 1. "Fornat o M= or
tri-substituted indoles: via - Hedk reaction between
an acetylene 10 and iodoaniline 2. Benzoyl ati on of
indole ring with ortho-iodo-benzoyl noiety. The

coupling of disubstituted ortho-|[odo bemeolic acid BB
to indole 18 \pe car rireebnputacin t o 1.
Regul ar_cﬁg1 Jof\ BB fQ.fndele Lsj 17: 2.
Using a pre forngd e
gap rr%’#o @0tk Y
17 R3
15

3. Cyclization using Pd catalyzed reaction (Heck annulation)*™ 2!. The addition is very
specific using iodo-benzoyl ring. In case the 7™ position is not occupied it can add to 7
position of the indole instead of position 2. This addition gives us a new scaffold,

which is another library (see pathway below).

R3

R2 : R3
R2
E:[\g O D ,
N N R4

R1

o RS
R4 _ 4
RS
R3
R2
D
R4 N
L
RS R4

The indole 18 can be prepared by traceless solid phase indole synthesis using indole N-H as a
resin attachment point %, which could be cleaved to give the free indole 18. One of the most
efficient solution phase methods of indole synthesis is the Pd(0)-mediated reaction of 2-iodo-
anilines with acetylenes in the presence of base as developed by Larock >,

Monosubstituted 2-Iodoaniline, after loading onto the THP resin through an aminal linkage
using PPTS can give 20 (see pathway below). Replacing the catalyst to Pd(PPhs),Cl, and using
the DCE soluble base TGM, were found to be beneficial in pushing the annulation reaction to

completion, affording 19. Resin cleavage with 10% TFA then can give the free indole 18. It
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chl oridel s18,19 119 WO 2004/ 010136 PCT/1L2002/ 000614
BB RZwa4 RL/ NHTEA Tol, ref. few hours 18 R2
WR200401013¢>d( PPh, )41 KOAc 1( \ R4 RL / N - DW PCTI./]IIQGDZRED%M
/I N OOR3 17 R3 15 3. Cyclization usjng
was foaind thas SYIS-abstituind acpilemesieadibaw e ig C‘ZQPlEEOITerSO C with almost
com@ggrgélﬁ&lé?ﬁﬁl\ﬁg speci fic using iodo-benzoyl ring. In

ase osition is not occupied it can add to 7

The Sarb®&ldtéd15 @&, <t ﬂezm)ﬂ@bml& dotidrado ahirRQsialogd6 trou
addi tion gl Ves us new scaffold, which is anot

corrqspmdmg/azp @c@rtpmh Wlb@m@nﬁergwsearmgwnt tzppgh memmxennedlate

5 1o 0Dr fFizlé) lqﬂégseﬁg N/ 1 DR5 R4 The
p?W&S euf a@éthoggnSPg el i§§} { 4%l ess solid phase

i ndol e synthesis using indole NNH as a 10 resin
attachnent point 22, whi ch coul d be cleaved to give

free indole 18. 'of t A TOSE _efficient
,@Ieutlvn—p‘hzﬁe e f. |QQ,Q,LA§,(P§ypt hesis is the
d(® - medi at ed reactlgn of M¢<@@h®>ow 110:C

7L, 8317, 1998

R2
10% TFA DCM
, D L M — )
o N N TEA, Tol, ref. few hours
X
H H
28
R2 R2 NH,
\ | 1. Pa(PPhy),/ KOAC O N\ R4 O N\ R4
o, N DMF /110°C HX N O HX N O
4 LiOH, THF/H;0
) Re 2, ’ I 1 T
R3 24
1. PA(PPh,)/ KOAC 23
2. NaN, 26
R2
O A Tol t-BuOH, ref R4 TFADCM O A e
N.CO T BoohH IO T lun N O
O Rs
30 25
X=0,C0,

preparation of isoindoloindolone

10  The hydroxy- and carboxy isoindolones 23 (X = O, CO;) can be generated by SP synthesis (see
pathway above) starting by loading the appropriate iodo-aniline on the resin ? and effecting the
annulation with TMS acetylenes.

The subsequent benzoylation and annulation of 27 followed by cleavage from the resin affords
25.
16
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25

anilines with acetylenes in the presence of base as
devel oped by Larock 23,24 Mnosubstituted
wQ2dosdonrsé | i ne, after | oading onto the THP r esPEI/IL2002/000614
through an aninal 1inkage using PPTS can give 20 (seg,
A segradiwayyoffemaation oRissingelaiolongs presentedin the f MB@@WA\% :
and using 15 phe DCE sol uble base TGV were found to
BF fn pushRAg.t henmpnul dt Broff MaSaet i on 8

R2, he berfi cl
Ieti af fordi ng ResiCh cl Eabige wi t [ HPR
Xy cdnlg

ye_yhe freeMptelel18. 1T —T20
2004H910136RPAY/ | L2008 000614 Hwas FBithdHE hit

TVS-substituted acetyl eneg

at 80C with alnost conplete regi/0Rel ectivity. The
carboxyl ated 15 (R2 = CO2H) canRhe converted to amine  Akey

anal og 16 through the, correspondi ng azodocarbony] i
step {fAndATERM eI reagtiona Pshiiied el ilines gad phthalic

anh})dH&ee&éMh%s g?c? th g%r}ﬁ([) %&1 @'ﬁ%ﬁﬁﬁ%@se Q;I}esel caxh‘\% cc:)n‘f:gted to phosphonium

am no-1sol n olrn rary.

saltsand c#hlBe’clbsedd tXisbindoloimddlongGysterth% Pd( PPh3) ZClz | TMG
(10 equiv), DMF, 110°C H 29 2 cycles TL, 8317, 1998
BB R2 R2 Ra Rl X 10% TFA/ DCM- \ Ilk ~X / N TEA, Tol,

Rfref. few hours TMS 3 HH 28 27 R2 R2 NH2 1.

DEIeTENeess) 4/ KOAc R4 t | / \ R4 DWF/ 110.0 FiX N N R4
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O13 OR3 OR3 31 30 25 x=0,CO2 preparation of
i soi ndol oi ndol one 10 The hydroxy- and car boxy
wo saundaBenes 23 (X = 0, C02) can be gener at edroy1I602/000614

synthesis (see Efthmg%gabove) starting by | oading the
23pBesapie B Hetroansleadl) 1996, 3% ke resin 9 and effecting

o P bt ST LB8En o) 27 1ol | owed by ol eavage
28! DFLEIRR LR BB @Heh060532785(1999). 121 WO 2004/ 010136

PCT/ 1 L2002/ 000614 A second way of formation of
24 siracks BiJh Gog.oiem. 68,8831 Q98 t he fol | owi ng

Br b erppriet e b ORI ru Ra N 3 Buli. THE R1

Obo R4 R5 R4 Akey step is an intranol ecul ar
Wttig reaction. Substituted ortho-al kyl anilines and
phthalic anhydride derivatives react to formaryl

pht hal i m des. These can be converted to phosphonium 5
salts and can be closed to isoindol oi ndol one system
References: 1. Larock R J. Am Chem Soc. 121, 3238,
(1999). 10 2. Roesch K. Org. Lett., 1551, (1999). 3.
Macdonald G Chem Commun. 2647, (1996). 4. Amatore
C. J. Og. Chem 60, 6829, (1995). 5. Amatore C J.
Org. Chem 61, 8160, (1996). 6. Lavastre O.,
Tetrahedron, 53, 7595, (1997). 15 7. Cai M Synthetic
Commun. 27, 1935, (1997). 8. Watanabe T. SynLett.
207, (1992). 9. Collini M Tet. Lett. 38, 7963,
(1997). 10. Tet. Lett. 38, 2307, (1997). 11. Tet.
Lett. 38, 2439, (1997).
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Rawal V. Tet. Lett. 35, 4947, (1994). 14. Csuk R Tet.
wahedt/01@68¢ 7193, (1995). 15. Paik S. Tet. LetPCT/B2002/000614
5303, (1996). 16. Atigada V. Bioorganic & Medicina
Chem stry, 2487, (1999). 25 17. Kraus G Synthetic

Commun. 23, 55, (1993). 18. Kozi kowski A. Tet. Lett.

9 9. Black D. Tetrahedron 49, 151,

16“’?’%@%%?@58@@%%&@’%&. Lett. 39, 7235, (1998). 122
WD 2004/ 010136 PCT/|1L2002/ 000614 21. Desarbre E.

The sihERSHHoRF iy S ptttlon it sEIRY ot sedba iy one

carbon 8dd¥fold, b9 BR)generdhstrcir®gke R J. Org. Chem 63, 7652,
(1998). 5 25. J. Heterocycles Chem 21, 623, (1984).
123 WD 2004/ 010136 PCT/1L2002/ 000614 16.4 The single
atom scaffold The small esmscaffol d used in this
i npl enentation is the singl Rgn scaffol d, nanmely one
5 carbon scaffold, of the eral structure a: Rl R2
R4 R3 a The library a conR3ts of several
sub-libraries b-e (see below) that represent conpounds
with one constant functional?group and i ndependent
vari ety of substituents around the carbon: 10 Rl Rl R2

. R2 O .HO~ H ~ HO2C Rl ~R2., R3 R3 b d .
The B5riey 8 SORIRIS Py L BL 1B ST 50 & 696 PPIET A g P cpipglinds with
one c&R0HE ACtiORH 8foubng indepaidehi RiFielySTRubRHnRs around the carbon:

R1 0O
R R1 R2
R2 R2 >( IS
HO.C
b c d ‘ e

The secondary sub-libraries comprising two or three constant polar functionalities (see below)
may be somewhat limited, because of the chemical unstability of molecules bearing two or

three geminal amines or hydroxyl atoms (compounds f-j):

RIS Re R Rre R1>( R2 j\ j\
Ho>g ’ H2N>g H H,N NH, HN~ "OH HO" OH
f g h i j

However, the synthesis of the a-amino acids k, a-hydroxy acids m and a-dicarboxylic 1 acids
are known. For example they are described in: Synthesis of optically active a-amino acids by

Robert M. Williams, Pergamon Press.
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may be sonewhat |imted, because of the chem cal
unstability of nolecules bearing two or three gem nal
w@pionew1ss hydroxyl atons (conmpounds f-j): 15 EXTAL2R2/000614
RRHORLRZR RLR2 "'~ HN H2 NNH2 NOHHOCOHOCH?2
Someiithgxontpognds hasekorthe cerben §9aff0ﬂfbsnesn®tlytch@n@r<a@ﬁmaﬂable

dlC rbo &c ds
Thosdifal G, ok BmbirE ALY nhibR o BB B Yiih SordidiE b5
conveﬁﬁaﬁa{m&jﬁg}d@f opt| cally active a-am no aci ds by Rober t
M WIIlians, Perganmon Press. 20 124 WD 2004/010136
The teddamylaicpbols b0 g@ﬁhmsyngméed)tﬁmugb theowplbkmeien epexédation of plefins 2(as a
carbon scaffold commerci al | v
key st R cTE cPaRien S ugh Aty BPRgs FaatirE A BatiOgas (soe pathway
belowy Nt hesi zed, nostly in solution, by conventional
net hods. The tetriary al cohols bI can be synt hesi zed
through the well known epoxidation of olefins 2( as a

5 key step, producing epoxides 1, eady
possess the reqU|red SubStItURmISZ hway
=:<5@|0WbmtﬁéAH%M = BA, @M O R R2 R2
R—2—t+b—Rt+— QRO—THF = 40 R3> 2.
MH3/ di oxane, O C C El retron-donat s typically
increase the rate. Conditions are yields are
ohigh. 10 The consequent reduction des is
easily carried out. The nost commol is Li AlH4,

whi ch reacts through the i nversion of configuration
23. As expected fgom tRQe SN2

1. TFMSO,0, THF, -40°C
H,N

] R3
2. NHj/dioxane, 0°C

c

Electron-donating groups typically increase the rate. Conditions are mild and yields are high.
The consequent reduction of epoxides is easily carried out. The most common reagent is
LiAlH,, which reacts through the inversion of configuration 23 As expected from the SN2
mechanism, cleavage usually occurs so that the desired tertiary alcohol b is formed. Product b
serves as the starting material for the tertiary amines ¢, which are obtained from b by
substitution of corresponding trifluoromethylsulfonate with ammonia in dioxane.

The solid phase preparation of the tertiary alcohols b has been recently reported*. Actually, this

new cleavage strategy involves addition of carbon nucleophiles to ester bound polymers 3.

R2MgX
O THF / Ether HO>( R2

./ YR1 . iy

0O R2

+ @ OH

b
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mechani sm cl eavage usually occurs so that the desired

tertiary alcohol b is fornmed. Product b serves as the
web@noing material for the tertiary amnes c, PeI/Di20e®0614

obtained fromb by substitution of correspond ng

By thispnede fap baprapgred anhydrtiesy slpeholsyith Avaidentical é&%ﬂn@r phenyl
substll-g%gltsg(ggh,qhﬂ] ﬂfhE( $e afv%{slltgﬁf ﬁ{& Lp%gcﬁ‘ F e{)l‘itl sﬁlﬁlyab?é tgﬁgﬂérgte%pldly

reéen repor

the secbRRYPgH-krantofale tetian) Meshoaddi ti on of car bon
nucl eophil es to ester bound polyners 3. R2ZMgX O-R1
The arprpxyRadidsrmiqan e optained by stpightformardpng-pot peegdyre from the

2004/ 010136 A 002/.0 14 By t,hi d
5 correPRIRBEORIR b 4 RS vaiRn g xSt e e lac ailable and
their @éd&ylkm%ﬂp@ﬁgaﬁlard Iésgmsl(tz gy S THR)40'EIUB) ek Bithé Btk

diversity of the products, but sfill abl’e to generate
producapi dly the secondary sub-library of the tetriary

al cohol s. 2%53’? %{%oxy aci ds mcan be obtained by

trai ghtfor bot pr oagduoeq fromthe 5
or o_nﬂ.L_n_g_a_k_él_Q_a.c.L.d y below). a oxo
R1 d 4 are commercially avaﬁ1l abI and their treatnent

WICIh Gigniard reagents (2 equivw, THF, -40CRT) |ead

4to the desired m products. 0 gequiv. RZMgBr OH THF,

-40C, rt R OHOH RL RlI~ OO4 m 10 A Schiff base
activated gl ycine supported on a sol ubl e pol yner (PEG

6 can be readily alkylated with the wi de variety of
10 A Sclefféase apivated glycmetstgpopted 98 rseluble miyrhean(BEE) base be readily

alkylatg b iodpmiy of e tmsbiled i The rerdice of parpopatqpase (Cs2CO) in

acetoﬁﬁhbféobﬁﬁfg Iﬁﬁlt-été&%s‘ﬁgcﬁ@‘aﬂﬁlo%idjéstérs Butyl esters 8 can
ylated to a-C disubstituted anal ogs 7 (pathway

Sumlmy Qchiffisdse getirtaked! anbn@amdiseszmyUestdres carbaslkplated e o-C
(LDA, 15 THF, -400). N = 1. RX, Cs2Q0" MeCN
dlsubgg.’q.lted epalogs Hpathway below) using alkyl bromides and the LDA as a base (LDA,

15  THF, -40°C).

O R
OR RX, 0,, MeC
N/ﬁr 4 1. RX, Cs,C0O,, MeCN i N)ﬁ(OR‘
2

& °
6 5

R1 = PEG 3400
R1 1, LDA THF, -40°C
- 4 o) S =N
CIHN ooM 2.R2X, -400C-RT 48h
° O
9
O RI. RO Ry RE
— o HN>Sr H
, N —_— 2
o o
) k
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/ 8 R = PEG 3400 p+ ~ RL RL Ph -N1 O1. LDA THF,
-40-C o CI HZN DCM O 2 R2X. 400CGRT, 48h O9 \ / 8
wolRoxo13¢ k 126 WO 2004/ 010136 PCT/ 1 L2002/ 000BAHIL20622000614
Schi ff bases 8 can be prepared by transim nation of
The Schiff basanBeaanibaprspareddiyl tedpbimination o gheeqommpgrcighy avaikablegrsBu ester

of mﬁpgafgg?%ﬁﬁ%gg o{quﬁ &uﬂ% gbrfagl?,gtt{%%kﬂg gq.%ll' Y ataxel%e totally
deprotéttel 8Y TYAVDEMIGE] & 86:ed Econ8ty shib-HbAkykK. |t

should be nentioned that all products generated in
It shoulfibe mentipnaskthatradl produrets genenated i this chapten dre ehankerungetective and

requir} RSP DA TEPEBH S TP e G P Lgpeic mixtures could
be als§ OO fdaiged References: 10 1. Tetrahedron, 2855,
(1976). 2. Russ. Chem Rew.,986, (1985). 3. J. Og.
Chem, 52, 14, (1981). 4. S. Chandrasekhar, J. Conb.
Chem, 2, 246, (2000). 5. a. B. Sauvagnat, Tet.
References: 39 go1, (1998).; 15 b. B. Sauvagnat, J. Conb.
Chem, 2, 134, (2000). 127 WD 2004/010136
PCT/ 1 L2002/ 000614 16.5 Benzodi azepi nes 6,7 bicyclic
l.scaf f ol dlBemedrdina2855] (1936)ar e t her apeutic and

anti convul sant, agents ch the 1,4 benzodi azepi nes
2.5 have b S-t%’”t g%e?gﬁwgg}/eral solid phase

syntheti g 5iJ 2,88 85. 14T pyg3ynt hesi s of
3 1, 4- benzgd(l§ zggllsnés,’lls’,k]bas)éd on the closure of a

4.seven neSrithaadrasekhgr, JvCamb.| Gerad, 246,(@000)n hi gh yi el d.
1-8 Aslightly nodified soli approach, which is
5.-pased ona.%»,§a\n{a,g§atci"@sﬁqt@,39vg%£2ﬂgﬁ Pne noiety is

descri begl g RLDEmRAYMENL. REM-2, 134, (2000).
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10 NHBOO HO C Ove Hp HN J~ O R3l as R1 2 - 4 R2 -
EDC, NMP O NaBH(QAc),, 1% AcOH/ DV H Ove Ove R1 1 3
WoIDRA1A362 R3 8 Fi NMO, TRAP, DMF, rt TFA, Devi/Iran92/000614
1.2h Nzz: d -~~NRLRLal /\-RL Ol Ol RA 9 N\ R4
R4 R2. BocNHR3 BocNHR3 56 7 O ° SH ~0~H(H
Owe \) Solid phase synthesis of benzodi azepi nes

s i rate al dehyde resin 1 3 is
16.5 %%’8*@9??!5&%%’Zﬁé‘(@i)%%%{a@@ a reductive 15
al kylation (Fig 1). 1i-am noal cohol (2) can be
.epared in t e tive.routes. (see h . .
Bena Qi PRREE iy ndalfbafle WY BRI AR P Sulihe Yteranigpepines
5 have 8chMhé¥athet 68@0BaBsdlidPHBR syntheti©ftaddies. t he
correspondi ng ketones, followed by reduction using )
The sywtbssis gfiVp4benzodiazepingshis pasey onltheclzx@wz 063 5©/e0 r3@nbered ring, via
lact F2C'I;IIL2 0 /001(361134 to afford the Boc protected
actania gL a Pderivative (9). Renpval of the
A slight19 sdl fiddkolid ALK appRlash, vhidhdil bRREWai th@ring closure, via an imine
N- et hoxyhydr oxamate (8) wth LiAlH4 to the al dehyde
moiety & dasenteddn fthy padhweay bebgw.coupl i ng with Grinard reagents
10 ' (R2MgBr) to formthe Boc protected am no-al cohol 5
derivative (9). Renoval of the protecting group yield

2 NHBoc
o M
HN
OMe R2
R1 2

HO,C.
OMe R4
./\ H R3 4
o RY ——————
NaBH(OAC),, 1% ACOHIDMF N EDC. NMP
a C)ay CH
0 ( b OMe H R1

OMe

1 3
o " by oy ¥
NMO, TRAP, DMF, rt TFA, DCM, t, 1-2h N
— R — ———————
N SRy .’\ N7 R >~ R1
R4 9 "N=¢
ot oey "
BocNH R3 BooNH R3
5 6 7

Solid phase synthesis of benzodiazepines

According to this strategy the aldehyde resin 1 * is coupled to B-amino-alcohol 2 via reductive
15  alkylation (Fig 1). B-aminoalcohol (2) can be prepared in two alternative routes (see pathway

below):
(1) Coupling of N-methoxyhydroxamate (8) with Griniard reagents (R,MgBr) to obtain
the corresponding ketones, followed by reduction using NaBH,; (MeOH, rt, few hours)
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0O OH BocNH NOWe 1. RZmMpBr, THF, rt Boc NH- R2 | R1
Me 2. NaBH4, MeOH R1 8 9 HCI OH 3. HCl, Et20 HZN R2
W(RiooBmMB{sO N O—| 2 BB ,Ove |. LiAlH4, THF BoCMEIAL2062/000614
i THF rt RL 8 9 Synthesis_ of
30 aﬁﬁ’rﬁéhﬁr §9ﬁd’|r°t?%d é@mﬁrql‘%@b@q%@ne M Remenah pfhe protecting
r?%@dfl% and the am no-al cohol hydrochloride salt (2)
one via reductive alkylation using NaBH(OAc) 3,

(2} RéddeipgiN-fabfhok vhy@toxamaleq 8y with NiAIHN® tid dldéglde derivative followed
n- am no-al cohols 3. To avoid racem zation, it is

dé)yucramim@ with Gpinardreagsnisi(RpYEBhto umvige Hog peoteesed #mino-alcohol
und al n- aj no- al coho 2 before
i O Xemo b Bl R BB BBE AP B4R ”, cact on

n1xture Coupl i ng between the secondary am ne 3 and

Boc protected disubstituted anthranilic acids 4 15

A eads to resin bound internmedHate 5. Oxidation of the
BocNH\l)lh

0Si {1 he material .$™t pasition 2,
BocNH gr gﬁ HL?‘ihﬁgirFlt se fquCHld\Eei\qszorm while an NH2

10

15

20

ydPexy et '8 el f oredsnig, Foe oxidation on solid
upport ¢ H lNFp ried out Py P¥.-SG3 9 conplex in DVBO
1 aMeroom “t ar?p a or byrthe altgrnative procedure
g/sing NMO 10 (N- et hyI mor phol i ne N-gxide) w th TPAP
(tetra-n-propyl anmoni unperrut?lenat e)| cat al yst+
at roomtenperature. Conpound 6 is |deprotected
(TFA/DCM, and the free am ne under(d LNt r
20 cyclization under acidic conditi 08%'1'5{;6
desi red benzodi azepine 7. 129 WD 2004/ 01013
PCT/ 1 L2002/ 000614 Introduction of gm ne or
p03|t| on 3 of 1,4 benzodi azepl nesf will resgult

rO' p can,fopm t mers with the 1 mne group. The
synt hesi c réu?éé ?ﬁrgt he prepBtation of a
g)enzodl azepi ne having an NH2 sypstituent at 5

position 2 is descréynﬁl%SILgf pa%l}lo A afhvvays bel ow:

The coupling between the aldehyde resin (1) and the amino-alcohol hydrochloride salt (2) is
done via reductive alkylation using NaBH(OAc)s, 1% AcOH, DMF to give the resin
immobilized B-amino-alcohols 3. To avoid racemization, it is desirable to obtain equilibrium
between the resin bound aldehyde 1 and f-amino-alcohols 2 before addition of the reducing
agent to the reaction mixture.

Coupling between the secondary amine 3 and Boc protected disubstituted anthranilic acids 4
leads to resin bound intermediate 5. Oxidation of the hydroxy group to affords 6. The
oxidation on solid support can be carried out by Py.SO3® complex in DMSO at room
temperature, or by the alternative procedure using NMO 10 (N-methylmorpholine N-oxide)
with TPAP (tetra-n-propylammoniumperruthenate) catalyst, in DMF at room temperature.
Compound 6 is deprotected (TFA/DCM), and the free amine undergoes intramolecular

cyclization under acidic conditions to obtain the desired benzodiazepine 7.
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(1) Thioam no ester (10) is |oaded onto al dehyde resin

1 by reductive alkylation (NaBH(OAc)3, 1 % AcOH in
w®bsop/o1@m3obt ai n resin bound internediate 11 (Fng/ﬁ)2002/000614

The secondarK amnes (11) is coupled with

Introddicierbeftdnpine erihydiexi ahpqﬂteona%¢fdls4 bmpdl(amesmﬂ)reswtdn

cecorifl e s il AF Posfich 405 S8 byl el orm,

wmle(aia gréu bmohhltah&aé@wﬁﬁﬁne figind grouphe cyclic resin
oun th|0|nterrred|ate 15 is submtted to nethylation

The syMws;c faite Swdbe prgpaatiem of onbengodigeapinedtasingraa Mz gbstituent at

| l.sul f d f
posiipf 2| s AFhPre o SRR TR BB 1 Lot £ ut i on
( lg%ahﬁﬁ@ et 10Fis ReAbAY aVdchideacdifl 1Red e tide Eﬂéyﬁﬁbﬁ

enzyl am ne under standard conditions (16)(DWV-, DI EA)
p r(NaBH(%C)af 1% ACEH il BME tedainaesin bounddatsrmediate-1r(Figs3). The

o SecRguy 2ot DS rovmlv i Abuiked SnftehiliiRidelf2) @EpC, Nvp)

BeRZaRi £4801 §8vIicR car%xf?l@lego(tﬁ@ﬁltﬂaﬁlofe@ﬁﬁ? elyc@iya@&p@mgmmated p-

of substituted ant hranl lic acid am no-acid
f edtiomychcttgnilide gl4) ! msglveﬂuohenthazepmctls The ¢ycliavesgsbound

R B e e s S
2%3&1%33 SE TR BRE el = AR R ek

V‘éuMhiﬂonOS@ch]ﬁbsﬁtuﬁoxR&adtﬂms can be epeﬁMad Witk aciV&bile-dimethoxy
NaBH( OAC) 3, 1% AcOH DVF
benpy ammHEnql@g standard Nop@uoxpl(l Q(RMFQ DI@Q) prq_’g]ldmg;ﬁg,\ﬂmdlc

cleavage the desired 2-amine benzodiazepine sub-library 17.

(2) An alternative synthesis of 2-aminobenzodiazepine is as follows, Benzodiazepine 2,5
dione (20) is formed by coupling of substituted anthranilic acid with amino-acid
followed by ring closure, which reacts with Lawesson reagent to form intermediate-2-
thiobenzodiazepine-5 one (21). The amine 22 is obtained by reaction between the

benzodiazepinethione 21 and ammonia.
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o R4 30h, rt S3. NR4 HZN R3 oM MO N 15 H2N H MeO

| / \ 13 OWw 16 R3 TFA, DCM rt, 1-2h HN RL I" N R4
wWoR20d4070130OV N O -C N~ 01' ~H OWe H synt hesi spOI/1L2002/000614

2- am nobenzodi azepi ne 131 WD 2004/ 010136

PCT/IL2002/0006514 N2 0 R4A_\ NXZ RI 1. NaOM:-R4 | +

2. /\\ Q/U COO H2N COOHdg,{e ;@m 18 19

hydr dgenat ton g,{\l wessen R4 N \ 1
[\ O%W

NaBH(OAc),, 1% AcOH/DMF
OMe

SIOMe /%@ 1. Mel, THF R3
— ./\N R1w™ —'—'_» N
Rl THF/IDMF &- R& 2 Ox 1...

Y R 30N, rt

H,N R3 ove  _MeO

’ 5 ey
13 MeQ
R3
TFA, DCM, 1t, 1-2h HN
R1 lnug;

synthesis of 2-aminobenzodiazepine
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R300 O20 21 22 alternative synthesis of
2- am nobenzodi azepi ne The synthesis of (3-hydroxy a
wammoi01a€i d, a building block used for the prePOBIEEDIDN0614
of 2 5 car boxy benzodi azepine is des&gl bed in the
foll owi ng pat hway. Commerci al |y avay!l abl g chiral Fnoc
N‘?e t but § ester1 NEGH undermgQes=(Swor 7/ oxi dat i on

L to20¥ai gt he | d 27. FRe

3 deb i s© %Jectedto Gin tiogRll\/gXto
formthe Fnoc protected am no-al Bohol s, h after
Frog renoval (piperidine, McOH) |eadsisto desikegd,
bui | di ng bl ocks 28. In case when both Rl and R2 are

carboxyl groups, the starting material is 10 di- t
Butyl fumarate 23, which upon epoxidation (nCPBA,

ives the ep|$X| deH 24, foll owd by NH,
hydrogemaﬂmﬁn ha#@WCSE"cB af COZt Bu
PtO (L t Bu Ry
t és 24 25 me HT o

mwgaa . Frmoc®™N COZt Bu FnocHN EGZt 2.
Pi peri d| n@ I\/EO—| H2N COZt Bu 6 27 28 Prepar atl on of
b- hydr 0% anino acid 132 WO 2b04/ 010136

PCT/ | L2002/ 09R&A4ive SHRheN 06N amtoBEnzodiazepine
benzopyri dodi azepi nell, 12 33 is described in the

pat hway bel ow. 2-chl oro-3- am nopyri di nes 2912 is

The S%?} gqlgqed &Aﬂqyggqxly%ga%itn;aéut d azi doﬁ??éo%&"? é’gl I%Lprgfqrﬁtlon of 2
5 carboggggr%gﬁ{a%éﬂngeeﬁ d'é{&r ed flthe ?ﬁ%ﬁﬁ%}éﬁtﬁ%g}e do%ﬁ&gﬁﬁ%%eﬁ}]able chiral

upon ea ment wt rearranges
FmocCéeﬁheE eblutpwste@ Regumdanees Swoyuxidatios ¢EOCN) L BBISOR3o bbtair the

aldeh)qlq:@ &he %ek{l@%% 1:@%?%’:511 toIGr\mgarI?dlzregctllon R[ﬁ'/lngP%o foqlmntge %rlnoc
protected amino-alcohols, which after Fmoc removal (piperidine, MeOH) leads to desired
building blocks 28. In case when both R; and R, are carboxyl groups, the starting material is
10  di- ¢ Butyl fumarate 23, which upon epoxidation (mCPBA, NaHCO;, DCM) gives the epoxide

24, followed by ammonia in methanol to afford 25.
CO,tBu

HO
% mCPBA, NaHCO, DCM o NH inMeOH |,
P\COZtBu 2 CO,tBu
CO,tBu Co,Bu co, B
23 24 25
R1 OH
/[ Swern ox. -H __0O 1. (1eq) R,MgBr, THF _ I
FmocHN CO,tBu FmocHN CO,tBu 2. Piperidine, MeOH H,N CO,tBu
26 28

27
Preparation of b-hydroxy amino acid
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29 31 Rl R3 SnCl ~/ PhSH TEA (1:4:5) in DCM ~, N) ZSI
TFADVW RLNO R:1INORIHO7:221 R NNR3 H2N
wo2084/01826 33 preparation of benzopyri dodi azepi PeT/ALP802/000614

synt hesi s of the oxy analo of 33 nanely
The ssrithesid dfderzipyrifipdiazepineX ézé@umddsﬂznberdemutlse paﬂe‘a@r hethed. 2-ghloro-3-

amindpT PGS 1 BB bt g o T pH L el Puiinglock 30.
Redu bresiidd Mewirshon prdede Alde @M@%o&%@@e(ﬁ%ﬁné’d&e 32, which

uctive amnation, to form36. Resin 36 was further

upon n‘eaimfentesdlthvactlh remmngesbs thetdesitedpyiridirer-brséd tricycltseaifolidc33.
acid 37 using HOAt/DIC strategy to afford imobilized
substrate 38, which wasy ready for the assenbly of the
nitro- | OHdi benz[ b, f]O xazepi n-11-one anal gs 39
(The key cyclization dtep @pNAr) 15 between the JAor
and t he Rnenol i c oxygen was perforned usi n

24, 25)9:1Th@MPgdtinst | on oR? A in
h|r ultlngremrcan—bE—Uaned [th the Il
Rg0l uNrfoncCl of SnCl2 H20 in DVF, and |tocl divage
(TFADCM) fromthe resin 2-amno sub- library 39 is
obt abged. 133 WD 2004/ 010136 PCT/1L2002/ 00061431 R NH6
O HOOW | Rz off 35 O_OR O CHO
NaBH( CAc) 3/ AcOH, DMF HNH R2 / OH 34 RL 36 R2 2N 3
LLF O ON/ F ~N O 1.5%0BU, DM HN NH2 r+0 0 37 OH R1
, \y 3
H R3 R1 H
SNCI,/PhSHITEA (1:4:5) in DCM R1j|\/\/[N Cl TFA/DMF UN O
- Z~0 Re| Ho721 RN
R2 N v 4. N R3
HN H
— — R4

32 33

preparation of benzopyridodiazepine

The synthesis of the oxy analog of 33 namely 10H-Dibenzo[b,f][1,4]oxazepin-11-one is
described in the pathway below. Disubstituted O-aminophenol building unit 35 is attached to
the resin on the Acid sensitive MEthoxy BenzAldehyde (AMEBA)(34) via reductive
amination , to form 36.

Resin 36 was further modified with monosubstitued 2-fluoro-5-nitrobenzoic acid 37 using
HOAU/DIC strategy to afford immobilized substrate 38, which was ready for the assembly of
the nitro-10H dibenz[b,f][1,4]oxazepin-11-one analogs 39 (The key cyclization step (SnAr)
between the fluor and the phenolic oxygen was performed using a 5% DBU in DMF? 2 ),
The reduction of the nitro group in the resulting resin can be obtained with the 1.5 M solution
of SnCl, H,0 in DMF, and subsequent cleavage (TFA/DCM) from the resin 2-amino sub-
library 39 is obtained.
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36 R1 &R2 2. SnCl in DV O HOAt, DIC, DWF, 12h, rt 2 3.
TFa/ DCM R2 38 39 Synthesis of di benzo-oxazepi none

woedoanenses: 5 1. J. Org. Chem 62, 1240, 1997, PCI/ILRAR/000614

2, 513, 2000, 3. Synthetic Com, 21,167,1991 4. J.
em 607 , 1995, 5. Tg OMétl.b 39, 7227,1998
. J. O0.m 68, 8021014
©86; 83— Org~Chel® 60\—2
e Soc. ,NaBH(@AC2e®1 DMB94  10. J. g.
%Z 5, 1996. 15 11. J.Het.Chem , 23, 695, 19
. Chem 62, 6102,1997. 13. Tet, 385, 2827, 1999
Tet, 55, 8295,1999; 15. Tet. Lett, 40, 5827,1999 134R
VD 2004/ 010136 PCT/ | 2002£000614 16. 6
Pyrazi noqui nazol i noné 6%§, 6 tricyclic scaffold 0 R3
R2 NYO NNHRL R4 5 TR
pyr azi no["24F b] qui naﬁll e-B, 6-di one system can b NH,
consi der ed~gSsr a cons Regd pept| 09 |c andm s
present inm-sevgral fa I i a5 of nat' Gfa product 3

39f these—econpoumdsy I't very_“Wn

bi ol og!j‘Pé'a‘P'CaPé’fﬂ?f‘l-'ty ( Ant i bi ot i

Annu Rev Bi ochem 62 3852 1993). e currently Rhiown
syntheses of this scaf%gl d can be grouped as follows: 39
10 a: Transfor rmt gd],?)ubst i tuted

2, 5- pi per azi nedl eﬁlﬁf’ Ao Srr a8 pIdi ng

i m noet hers
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foll owed by cycl ocondensation with anthranilic acid or
nmet hyl anthranilate. 1-5 Et R4 R3 N Et30BF R3 N + |

w0 2008136 SR, N ;:0 ,,NNNR4 ~%\ NHZ 01lY N ReGHIIR0Q/@0614
R3 O imnoether anthranilic acid condensation to
Pyrazi noqui nazol i none 15 b: Acyl ation of 4-substituted
2, 5- pi perazi nedi one with o-azi dobenzoyl chloride

16. 6fPjé}agéfﬁﬁ%!?ﬂwazéhﬁb%%%s"tﬁ%ﬁéli&’ .Wfélﬁ! phosphi ne to
corresponding y osphazene and subsequent

i ntranol ecul ar aza wttig cyclization of the latter
internediate.6'7 NR3 R3 COR3 Et3N R3 3 BU3P R Nt
k~, ~N3 , O\/APNIbenzene NY:RA I_ NNO RNRA RNOO
O R4 Pyrazi nodqu? 0
N- 0- azi dobenzoyl -
reacti on sequence
N- 0- azi dobenzoyl - di ktopl perdzine is fornmed via an
open chain tripeptiB& whereRéhe anthranilic acid unit
is the Ntermnal unit bears an azido group as nasked
am no function. Cyclization generates the
qui nazol i none ring. 135 WO 2004/010136
PGhel pyz&ing[ @4 crlquinezolibeisi-giony systeratcrn hegfongidersgens a constrained

hain tripeptide v a 4-im oxazi ne
pertifolfurpicorBEa rEseht Bu ek PRl GeER o0 aRGAr BRBREGy Sqme of thes
compduhdsaxhBitoverf itaoitpdiblb2iekldetiviy ThAntiBoa8SELAS; 88011996, Annu Rev
i odi ne triphenyl phosphine. 5 This nethod was reported

Biochem €5HB%£,i1883)0- 13 as mell as on solid phaseld4 , which

{ Recienty s aRre OSSR Caa e Eburel b 1t

a: Tr&ns@'&l_xlméxhb%go'? I\élglhlfﬂlﬁsflﬂx‘t'édaWS er%ﬂ?%r)e@ Qﬁt’éoﬂﬁb'd@n@ﬁ)onaﬁxg%moethers
15

followed by cyclocondensation with anthranilic a01d or methyl anthramlate

Et R4
R R3 CO,H R N
3 N  ELO*BF, N 27 1300C \N/‘\(/
N N * T AN
R” R4 R” R4 NH, o)
0 0 R3 O

iminoether anthranilic acid condensation to Pyrazinoquinazolinone

i p ;Z:ﬁﬁ; 20 In a nodified
/jYNH

b: Acylation of 4-substituted 2,5-piperazinedione with o-azidobenzoyl chloride followed by
Staudinger reaction with phosphine to yield the corresponding y-phosphazene and subsequent

intramolecular aza wittig cyclization of the latter imtermediate.5’
st/ﬁ\ cocl Eta S:;:ene -R
N ©: _.DMAP_
~N '
oy %m Yg
o]
Pyrazinoquinazolinone via N-o-azidobenzoyl-diketopiperazine

In a modified reaction sequence the N-o-azidobenzoyl-diketopiperazine is formed via an open
chain tripeptide where the anthranilic acid unit is the N terminal unit bears an azido group as

masked amino function®. Cyclization generates the quinazolinone ring,
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NHZ 0O N R1 Rl 2 3 4 RlL RA R3IO HzCIZ }1 / NHFnoC
N ROC NHFrmoc PPhA (5eq) 1f NH agNa2CO3 CI 10
w0 Ro2e1iisd0eq)0 0 R4 R2J: N COZR 5 R4,,,, N RCT/NIEBm0614
1 75 R3 20%piperidine ( NH N OR4A (up to 5%
epi ner | zati on) Pyrazi noqui nazol i none vi a benzoxazi ne
t.er 0,T r t | re :
c: DYRECRHLRR ofay (e LRAR (dfpeiel i) SPRRRO 1,1 bencoxasine
interriédidte PRépgated thr@u@ﬁbﬁldﬂéﬂycﬁﬁtﬁﬂl by Efﬁhtalﬂe neacydatthranilanfide in the
4 with the Fnoc amnp acid chloride 5 under two phase
presemgecftiedingiinhenyl phpwhincon (CH2C12, aq Na2C03) yi el ds
5 This ﬁlhﬁloﬁr\!vg el%{)bl‘éeed élsolu?l%bmm Q&#vglﬁlg Qb Bhade®, %vlﬁ&lﬂ?ﬁﬁ@s% a good

pre-activation o corre pond
meanTH la%yuyrﬁ}ﬁbsﬁ'fﬁblrgfofd @E@Blge"medur@nd)o@ell i dl ne in
, DCM or oxane T t
. . %?(ie 1oeﬁ1q g(%melh? mm?% gr? 2)ca§botrnm|a’e

AA C orides without racem za rmat1on
of the linear tri peptide to oxazine ROAS acconpl i shed
using Wp's conditions (PPh3 / 120/t tlary amne in
QI glexcess) Repr ot ectl on f ol | owed[ by''¥ ear r angenent
qui nazohdJﬂ]g/xoccurred pon_t r eat MWtk 8%
3FPed, di ne | el yI ene chloride . The |zat|on to
Gyi nazol i ne i% susceptible to steric WNndifance and in
case of R3,R4 =bulky 136 WO 2004/010136 rti
BCT/ | L2002/ 000514 groups cyclization tequi res
stmonger reondi tion (DI\/AP ré‘%’/l ux CHS%‘NE onme
H,Cl, )J\/NHFmoc
\%Z{NHFmoc PPhy/l, (5eq) \”/\ agNa,CO, cl Y
iPr,EtN(10eq) 0 o R2 R

1 (up to 5% epimerization)

Pyrazinoquinazolinone via benzoxazine intermediate.

10 The tripeptide 6 is prepared by direct coupling of the amino acid esters (AA-OR) 3
with antranilic acid mediated by EDC. Condensation of 4 with the Fmoc amino acid chloride S
under two phase Scotten-Bauman condition (CH2C12, aq Na2CO3) yields the tripeptide 6.
amino acid chlorides 5 are prepared in situ by pre-activation of the corresponding Fmoc-AA-
OH with BTC (triphosgene) and collidine in THF, DCM or Dioxane 15, These conditions

15  afford AA Clorides without racemization.

The transformation of the linear tri peptide to oxazine was accomplished using Wip’s
conditions (PPhs /I, /tertiary amine in large excess) Deprotection followed by rearrangement
to quinazoline occurred upon treatment with 20% piperidine in methylene chloride . The

cyclization to quinazoline is susceptible to steric hindrance and in case of R3,R4 =bulky
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(5% took place in case in sone of the exanples. The
application of the s synthesis in solution described
w@bamm1G166 conbi natori cal synthesis on solid pheE®E.2002/000614
initiates with |oading of Wang resin with appropriate
groupsryabzation dequipsy strgngarfoonditiag (PMAR reflay 6H:E)) oBoma eplaerization
o\ Pl n LP.lS. CO rcially available. 7 was
(Sﬁ)g‘)eogérpg%%ggga@zé%(l%sépﬁé??gﬁh SXT‘KWI'%E/F) and appropriate
artHer aplichtioraef dhalsofthvsi @osithesh (EddEbed AiboP®tai ddnHinatorical
pat hway below). 1. Piperidine R3 2. antthranilic acid
synthesis ®gsolidpiasy inpiatesaftelopding oEPRn@resiMMthpPropriate angipo acid (AA)

ot S oS A R R s PR g e 7 s
deproléctddNpHRAGS %BM@ 4ad hfleiadlihghilid%Jil &l 4s &pldNEDC) t
PN F%E%IHmeRl NHFnoc mggm 10 9Rs OO0 aNAcChl})ng to
obtainD8Rthwiyealowl.ne 0 0 \ R2 reflux 24h R2 No / N NH

HZNI"Al Rl Rl R4 2 diastereonpfggR4 1 SPS of

Pyrazi noqui nazol i none 2. antthranilic acid 2,
; S EDC R3
OH Triphosgene H H
L ‘OY\NHFmoc @ °~ "+
. Collidine, DCM \ﬂ/\
Wang resin (0] (0] R2
0
7
H,N
R1
R3
R4 R3 PhyP, I, o s
o e @OV e @Oy
Triphosgene 0 R2 0 0 R2
Collidine, DCM 0
R4 x>
HN N
FmocNH\/&o R1 NHFmoc  R1
R4 10
]
R3
O 4
[ 2 \H/\NH ACCN/DCE o B
Piperidine (o) o R2 reflux 24h R2 N /YO
P NH
N “)\f
R1 R4
H,N { R1
H N 2 diastereomers
R4
1
1"

SPS of Pyrazihoquinazolinone

The next step is acylation of aniline 7, with Fmoc —AA-Cl to obtain linear tripeptide 9.
The next step is the key dehydrative cyclization of linear tripeptide 9 to 10. To ensure
complete conversion, 10 equivalents of PhsP were used. The final reaction is piperidine
mediated deprotection of Fmoc group and rearrangement of oxazine 10 to amidine carboamide

11. After washing, the resin was refluxed in acetonitrile to induce cyclative cleavage of 11

137



10 The next step is acylation of aniline 7, with Fnoc
-AA-Cl to obtain linear tripeptide 9. The next step
wo soothen1Bey dehydrative cyclization of |inear PCT/IL2002/000614

tripeptide 9 to 10. To ensure conplete conversion, 10

obt 'ggfi%ﬁ’ﬁeg PyfazipRgwinggaliae libeay 1.1He ¥ields pnd purity o Arudg compounds

14d
Weref%%?l%éﬁg BE RO PAEH R R T, b bk BB M oy ites o5 mixture
of cid 1tran¥ diesterieisdiherg (usubidy the sativ 183s8: 1 e thelbigpdr degree of epimerization on

acetonitrile to induce cyclative cl eavage of 11 137

solidghase du propehlye dpete the eucizabis tleavags: archHigpumpiaer can separate the
5 prodgﬁs?.: yd%wcsgxgg%g%hﬂgléqghﬁﬁ\t%rtﬁé ?z{v)()ra]ol Eﬁﬁu%é gf 91% s%ﬁlletlc route.
The fiest akb \éeby iiode Aeptide Eotyslingp oty Q’ézﬁ:tlén Q’&ﬂwhf:hCSHRS wasl developed

in few cases as mxture, of cis : tra
and whigh pegoeerssis ipast qyantiative yield fora V%}'leltlé 083181119)30145h$h° dehydration

of thLz qirngxe grp%s%lﬁj £ r@ utu%p I1 é %c%ts% QPPI%@ 1056%3 gldojfﬁge—'_ﬁé:‘agents which are

Freat Pve cl eavage
readllZ;U ITd:lflbﬁ’fd 152 l’buﬁ S]I&aﬁmtaﬁoﬁ heh Solit @elaket T heTEB@eraﬁﬂMﬁonahty undergoing
synthesis nicely illustrates the favorabl e features of
10 cyclizgiongy thenfanal step gyaschosenis the paesitiondor selihphdse gsachment, resulting in

tid Ilngs- the reaction for which SPPS was
selfcggana eﬁo%% FaWhi ch proceeds in alnost quantitative

The synqieelsfo@ byr@zﬁi@diﬁlﬁizbhﬁé s@fioliPregGirétS bullienIRBME tBE D @fhino acids 3,5
of the liner tripeptide 9 requires |arge excess of

and digidetituteddintisanahelacigA. - reagents which are readily
renoved by sinple filtration on solid phase. The ester
functionality undergoing 10 cyclization in the final

15 The &hi2B 28RS 00 IEPMES—ahiRoRERI drd &hercia$ aldibRNase
attachnment, resulting in self-cleavage fromthe

In ordersrintrduee bgtatchfasitéonalitiesy Nk, EFH D Parazinienings(RE, Re) dhe synthesis
of Pl PrdioRts Ak HF 490 PremBEIAR 2300 b2 PHaHErErREE - AA 12 is
knovA} mé}ﬁtufé‘%mguce TR 1911ﬁ{s§at%@me Ldlwa 2\6?1,\1 ble. In

er to intr etero unctlonaltle oH) to
Pyra2| ne ring (R3, R4) the synthesis of PBrotected

n¥dr@xy HA PH and a-mminaet AA andmdH d be
pertor fred’ 2 is kpowanin literaturgl6 and the
synthesis is illustratedsig the pathwiy bel ow: 0_ OH
Tol uene,mlgaefrf FmocNH\ , OH  Frnoc- NHZ + . gs 0 P- Tos- OH
13 StBu F&-TBu Tol uene, ref. NBS p-Tos-(ﬂ;ﬁ_,@gc-NHz

Tos-OH
HO-tBu P'*®
HO-tBu

o]

o FmocNH
moc OH

OH NHBoc
OtBu 12

FmocNH

14

20 synthesis of protected a-amino-a-OH amino acids

Another AA 14 can be prepared by the similar mode through the condensation between
glyoxylic acid and FmocNH; in presence of +-BuOH in boiled toluene affording the desired 14.

25 Out of the third building block 3,5 dimethyl anthranilic acid is commercial the other

substituted anthranilic acid should be prepared in a tailor-made synthesis .
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O O FnmocNH FnocNH rK OH OH NHBoc 14 O Bu 12 20
synthesis of protected a-am no-a-OH am no aci ds
wadoauher1i3®A 14 can be prepared by the simlar POT®.2002/000614
t hrough the condensati on between glyoxylic acid and
FnmocNH2 in presence of t-BuCOH in boiled tol uene
ffording the desired 14. .25 Qut of the third )

3-meff-PamE P BErH i a5 1 g (oS rehtad oY) BORIpAof sof the commercial
availSBRhGhydlantéhiRé Hed 16" Uisilowed g S uaimkiReambh B¢ aci d

shoul d be prepared in a tailor-mde synthesis . 138 WD

2004/ 010136 PCT/1L2002/ 000614

3- et hyl - - phs¥lgant hranilic acid 15 can be prepared

by bromni ion’ ommercial avail abl e

3-nethyl -anthranilic agid 1617. Fol | owed by Suzuki

reactignl8 . Br2, M AcOH 6NH . Mo O KBr reaction on

t oo 1o ST esNHOUEBL, BBr2 @ BL Co8H PAEREHIZ Ph COPH  NaB03,

cOH | C P#EPPASH' K2 I'N | ddpryfH2obH2 | ©
nMe TI6 5 AIdrith Neh, 15 Preparatton NH
me 3- Met hyl - 5al kyl or phegyl anthranilic acid 3,5- 2
16di phenyl -anthranilic 17 acid will be prepared fromthe

5 Adrceor respondi ng di br on®¥grist hranilic acid 18 (comiércial)
via Pd catal yzed cr.gss [ reacti on wi.th excess
10 o ohaREPEERB AT Pt Sa s AP ERear Andp el AFia, co)
Pd( PPh3))410%ml ) EtOH, agNa2CO3 C CO H Br CO2H

reflux, 24hr Ph CO2H 2 Br2, MeOH Il | ~ NH2 Br NI -12
3,5- dipheh@l-arfthranilic 17 acid will be prepared from the corresponding

dibromoanthranilic acid 18 (commercial) via Pd catalyzed cross coupling reaction with excess

10  of phenyl boronic acid’® (Aldrich).

PhB(OH),( 3eq)
Pd(PPh,,),10%mol)
EtOH, aqNa,CO,

Br COH reflux, 24hr Ph CO.H
©:COZH Br,, MeOH \@[ 2
NH, NH, NH,

Br Ph
Aldrich Aldrich 17
18

Preparation of diphenyanthranilic acid

Substituted anthranilic acid can also be prepared from the corresponding substituted aniline 19

15  using a modified Sandmayer methodology. Reaction of the aniline with chloral and
hydroxylamine affords the isonitrosoacetanilide followed by cyclization in sulphuric acid
yields isatin20. Oxidation of the later with H,0, affords anthranilic acid 2° 21. (see pathway
below)
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Aldrich Aldrich 17 18 Preparation of

di phenyanthranilic acid Substituted anthranilic acid
weav4@al@es be prepared fromthe corresponding PCT/IL2002/000614

substituted aniline 19 15 using a nodified Sandmayer

met hodol ogy. React |@C‘B’f‘°'ghe ani | i ne vv| t h chloral and

hydr oxyl ggi ne_af f or szﬁé’ soni tR2 ahi i de
fol |l oned by li z—af—r—e-a—m—s—u-l phur CI %\/Pel ds
i sati n20. Yo e | ater w T ds

anthranilic dci of\"'go 39 (see pat hwayrt bel ow) 139 WO
2004/ 010136 BCT/ | L2002/ 000614 Cl 3CCH( OH) 2 NH2CH,
Na2SO4 | O RAOH20 J. Med Chem Ni‘sgo 33, 814, 1990 N
OH RL 1Rl 19 H2SO4, OO R2 I* NaCH, H2O R2 O
/' NH2 / NRL Rl 21 20 Rygparation of anthranilic

aci ds vi a4 CRAY hr aNaomm;oam de2 t ut ed in
position 3 an O<group—22——can bg
followi ng 5 the NEacti on sequence deSefi -“ in the

pat hway bel owRusi ng 4-substituted anilgynes (Et, Pr, M
Aldrich) as starting materials. The aniline was first
brom nated (221 fol |l owed by sel ectivel 20

nononet hoxyl ation in the presence of Cul. The

2- br on- 6- et hp¥pAatinofladthrdrdiRCacids il Watin ODt ai ned was
carbonyl ated using Pd conplex as catalyst (CO

Pd( PPh3) 2C12) (=> 25) and the final step is

AntoizERl i R eostigha) ith f R BB o e R ol1Gwing

the rd{Efibh s neefdscribed in the pathway below using 4-substituted anilines (Et, Pr, Me

Aldrich) as starting materials. The aniline was first brominated (23) followed by selectively
monomethoxylation in the presence of Cul. The 2-bromo-6-methoxy-4-alkylaniline 24 thus
obtained was carbonylated using Pd complex as catalyst (CO, Pd(PPh;),Cl;) (=> 25) and the

final step is deprotection by hydrolysis in concentrated hydrobromic acid?'.

NaOMe, Cul
Br,.dioxane complex, dioxane MeOH, DMF

0,
" \©\ H,0, 5-10°C, 1hr R1 Br 100°C, 1hr R oMe
NH, N, .

Br Br

19a 23 24
R1 = Me, Et, Pr (Aldrich) 1. Ac,0
2. CO (10atm), PPh,
Bu;N, (PPhy),PdCl,

R1 \QOH 48%HBr R1 OMe H,0, 110°C, 18hr
-— -
NH.
2 ; :NHZ

coH COMH

22 25

Preparation of 3-hydroxy-5-alkyl anthranilic acid

4-alkylaniline 19a can also serve as a starting material for the preparation of dialkyl anthranilic

acid 26 and 5-alkyl 3-phenyl anthranilic acid 27 as described in the pathway below
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H2Q2. 5-10C, 1 hr RL I\Br 100 C, 1 hr R1 Ove \ | \
NH2 NH2 NH2 Br Br 19a 23 24 Rl = Me, Et, Pr
w@ AdodniieaBy 1. Ac20 2. CO (10atnm), PPh3 Bu3N, PCT/IL2002/000614

(PPhB)gPEF é‘ R ~CCH 48%Br RL \ OV H20, 1100C, 18hr
NH2 |~ 2°C02H COfH 10 22 25  Prepgration of
V Chr_ X2\ H28R47 | sphresl | B2 aci Bhaafkykahi | ine 19a

n al so serve as 5 .
faeparation of dialkyl anthsamndic dcid 26 and
5-al kyl 3-phenyl antdgaapilic acid 27Pas described in
t he pathway bel ow 140 2004/ 01%;8%@%%&/ | L2002/ 000614
1. chI oral h drate NH2 \' NH2 RI \ 0Br2 R
' 19a H202, COH. 20a eBr, agNAfeB( OH) 2( 3e
.,. e O%‘Fol) 0. 0, HgNa 2elog2R OB H
ZINT R CO 2 H |/ NAzZ—NH2—™Me h 26¢
27 E't'*fvgBr PdCl 2 (dppf]) PFMgBr, Pdd 2 (dppf) RMO H
RM O02H -78-20C, -78-20C, | \ z NHz Pr / NH2"_ Et

EtMgBr, PdCi, (dppf) l ‘ PrMgBr, PdCl, (dppf)

R CO,H -78-20°C, -78-20C, R\@COZH
o

Pr
Et

26b 26a

3-alkyl-5-carboxylanthranilic acid 27 can be prepared starting from o-alkylaniline 19b that is
converted to 1satin 20a (1. chloral, NH20H, 2. H2S04), followed by bromination and

5 oxidation to obtain the 5-bromo anthranilate 28 Substitution of the bromo with cyanide (29)
and hydrolysis affords the 3-alkyl-5-carboxyl-anthranilic acid?? 27.

chloral hydrate 0
__NH20H_ Qi‘\fo Br, \Qiﬁ\f H202 OH- Br\QCO ,Et

R 20a
19b
R=Me, Et, Pr CO.E
N t
EtO,C COEt 1ol EtoH C\E;[ 2 CucN
D J Org Chem NH
NH, 37, 2845, 1972 2
R R
27
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26b 26a 3-al kyl -5-carboxylanthranilic acid 27 can be

prepared starting fromo-alkylaniline 19b that is
w@oonmpetdieel to isatin 20a (1. chloral, NH2OH, 2pCHRAI0O#H)000614

foll owed by bromi nation and 5 oxidation to obtain the
7.5-TeteshedrantoAB3A11 2808 28 Substitution of the bronp with

CY@?L%SI%QQOO and hydrolysis affords the

car oxyI -anthranilic acid22 27. 0 chloral
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yﬁ@gaptqrgg ;esg‘{l e(g ﬁle%g%@p%ggml%sygamﬁlg &b tetrazsga/ﬁstltutda pyrroles.
%gfﬁs%ﬁ ggrg.g J gorggho&"aﬁ‘g’ on 534 Pﬂ#g (;yﬁ)zzg%élpésgﬁ $61ution.

614 16 Pyrro ered ring
scaffold I n thiSedqgioa Arcpads

conpr ehensi ve synthe3|s of tetra- substltuted pyrrol es.
The proposed syntheti gznet hedsrare on Solid Phase
(SPS) as well as indis ythggng%QIV|eM/of pyrrol es
library and sub- ||'Brar|es NRZR3 R2 2N /\ R7 HO, C
HNC®Hb Htg~~ c® R2 I—f2N/N\ "HRB R d R3
R2 H2C /N\ R1 ~NR1 H Rz aw Ml H H2N R2
HO2C R2 HO2C /N\ R1 F[EC:/hk RL_HH 5J 9 f
Sub-1ibragry g which h&s a B?b6%y| gréup at position 2
S prepazgﬁﬁ% Iut|e22§2§§~synthe3|s starts from

ni t r osatds + R-ketgy Faq§§gtain oxi mes 3, which
by reductlve condensati o N

gt
/ 4 R4 Y R1
-]
H,:IZ_SiZ HO,C, R2 :
8 Pyt
HO,C N R1 HO.C /N\ R1
H 2 M
9 f

a. J. Peptide

Sub-library a which has a carboxyl group at position 2 is prepared in solution. The synthesis
starts from nitrosation of p-keto esters to obtain oximes 3, which by reductive condensation
with 1,3-diketones lead to ethyl carboxyketopyrrols 5! (pathway below). Pyrroles 5 undergo
reductlon of the carbonyl group to methylene following by hydrolysis of ethyl carboxylate to
afford the sub-library a. Curtius rearrangement may convert the carboxyl into amine resulting
in the conversion of sub-library a to sub library b most conveniently. (in case R1 # R2

mixtures of two isomers are obtained and may be separated ).

Ry(R,)
lo) R1
NaNO AcOH O O mURa‘
B I . -
co,st RIT7TCOE 70 AcoH RyRy)™ N~ ~COE
N H
3 ? 5
H
3
1. NaBH,, Ry\R, R1 1.DPPAOrTMSN, | R4'R{ R1
) / \ 2. ACOH, ref. / \
2. LiOH, R(R,) CO,H R{Ry)™ SN NH,
R
Sub-library a Sub-library b
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with 1, 3-di ketones | ead to ethyl carboxyketopyrrols 51
(pat hway below). Pyrroles 5 undergo reduction of the
w@asodomiBe group to nethyl ene 1, follow ng by hpdral2yei/®oci4
of ethyl carboxylate to 10 afford the sub-library a.
Curtius rearr angen®ymthasisyof senlibraries ab.car boxyl into
amne resulting 1in the conversion of sub-library ato
sub library b nost conveniently. (in case RL # R2
Two bl fard MRuIr&PfoR e bed @, BRYb Beketoesters, 1,3
B o L e e et 6 o
diketd?®s wlucmarmﬂﬂy Mrmnel@m’klﬁtaV@hbleAcO—l RA(R3) N COZ Et H

Comppunds e gy e P GESN S eI Lt R 3] SRERPR in g patvay

belo“sllﬁp?clﬂt}%&ﬂBXh@fo%‘ﬂQr thbRb@ s dpprddtR 1%1%3@611@ pRak3@ynthesis (SPS).
I L2002/ 000614 Synthesis of sub-libraries a, b.

NameTymobdanbmqmg)fblZahketomsd wmlqmcra@dclfedrBQCHmwyanﬁ@lasldcmono ester
aﬂq |ibrary a, and b, p-ketoesters, 1,3 diketones
6 as fQhlg%Wsh are mostly conmercial | y avai lable. 5 Conpounds

sub- I\ brary ¢ can Dby y the synt hetic
rrethfé‘%rlbedlnth . In contrast to
the f i nivol ves, sol i d pRase R3

.—osynm Si s B%:ﬁ;k&éus : "%h%ﬂ,r %\

- di ket omasj'—wrt‘h”’prf@z Bor T o i | ggetN NH,
oac:| d nono este /tj\n/g : ‘ c \ |J_ OHL.
Name 6ér KO Bs”1 XN \"0”5hr @ 0 HOzZC
N CTH N N c d

o)
g )0
-Q N

2. Boc,0 o
Synthesis of additional ten compounds of category a by SPS.

The reaction®? is performed under basic conditions using NaOMe or KOtBu. Imino diacetic
acid 6 can be easily prepared from t-Bu ester of Gly by reductive amination of Glyoxylic acid
using Sodium cyanoborohydride as a reduction reagent and subsequent introduction of a Boc
protecting group in multi-gram scale.

Sub-library e can be prepared using the method described in the pathway below. Position 3 in
the resulting products has a fixed subtituent- an hydroxy group. Again, SPS is involved using
pre-prepared building blocks as described above.

The process initiates from preparing five acyl Meldrum’s acid building blocks (12) 56 in
solution by reaction of acid chlorides 10 with Meldrum’s acid 11 to give, in the presence of
pyridine the corresponding compound 12 almost quantitatively” 8

Thus, heating 12 (5 equiv.) with the hydroxyl resin (the resin which generates carboxylic acid,
for example the oxime resin’) in THF at reflux for a few hours® affords the polymer-bound p-

ketoesters 13 with concomitant release of CO, and acetone, which helps to drive the reaction
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OH2.2 x TMSNB H R4 6 R3 3.heat, AcOHOCd 7 Oo
Boc HON O HOH O YI _ 1, NaCNBH3 H2N1 8 - 0 ~ 2.

w@ead@A3d0 Synthesis of additional ten conpouPdBIIC02/000614
category a by SPS. The reaction' 2,3 is p rforigf]g%
to compigien. s reactiementld bheastls megitreseby FirHeey 5 Teqiff kB pellets). The
. ci -
e P90 b RS E BRH sPOSHRLB e g,
avoiditg OalkShdiot a3 6 ¥R asboubddylitylatien.as a reduction reagent
and subsequent introduction of a Bocg 15

L I_E[_pr agtectin 3% .
Thus,dialnagkanes (3 legviv g imthe paeseree, of I M- TBAF apy FEF 2QFagEy - 3h) easily

ar.ed ' he. et .haod. ' ' .
consBLEEY 3% K5 B DB BBEH AL Al DA R which may
decrehdetRElyiS D AUBIBA bf Ak dR¥BDE¥syRIhesiRed Agiab RetoBRSI5'S" (Fig 5) (20

i nvol ved using pre-prepared building blocks as

equivd 8bcRT) ¢aithalyesine linkpde-katesstessd 4i in TH Faranetinderthoferapsse (14Y) gives

f.l | | dr.uni ' il ding. bl 12). '
e SHE G G P Al e
produlB1 BIie s8utifn foliowd By ¥&duction bfBie RERRE (FEE=Ne,Et ) . (NaBH4

pyridine the correspondi ng conpound 12 al nost

BF3Qfi2) pradacésiseb yibragy e.Thus, heating 12 (5 equiv.) with
t he hydr oxyl $r)esi n (the resin which gengrates
carboxylic acd, for ex L e the oxpne in) in THE
Q}_{&(I ux for ?>%Yiv hougﬁgﬁor ds th ol )bt@r-_b.ound
p- ket oesters\13 At h ceonggritsant rek'easp-of CO2 and
acet one, whi c[y h2l ps to drive the reactoon 144 WO

20047010136 PCT/11L2002/ 000614 to conpl eti or. The
reaction could be ea(s)i |y nmonitored by FT-1 (F){ on, t he
s (KBr pelletp). nThe fuctionalizationjof [the
> car bon of ]‘_bsjﬁpe/P‘ﬁgr med*wWiBth exces._@)‘\ggkm
Ta: Ké|u>‘?ti ng reagent, avoi diHagsfeal kyl ati on wel | as
| kyl ati on. TRus, hal oal kanes (36 equiv,,) in
the presence of 1rd TBAF8 in THF (26 equiv., 3114)
easily 5 convert 13 ffo 14 at RT (Fig.4). Typically it
IS <?rrportant t o, exg ude traces of waterfawhi%h may
C'NHadeClFe@se the yiel djj Addi tbos Lafipsan excesg
pr €dynt hesiged” ayiMriket ones—1516,11( G N (1
equiv., 3h, RT), reo the re&ich |inked p-ketbesPersisd in
THE/trimethyl orthof dfmate (1/1) gives the Shiff bases
THFfé",OF&CI | Zat+-en—of—t6—unger—basic conditions with
concomi t ant r%eas%Hof t he

NaBH,, BF,OEt, /ﬁ\/
R3
R17 NN /
H R3'

The reaction can also be performed in solution using o-substituted B-ketoesters . following the
same reaction sequence.

It should be noted that B-hydroxy pyrroles may exist to some extent in its keto tautomer'* The
required building blocks are p-keto esters which are commercial or the a-substituted —g-

ketoesters.
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product 17 into the solution followed by reduction of
the ketone (R3 =Me, Et) . (NaBH4 10 BF3CEt 2)1 produces
W(srzxtmmithmary e O Pyri di ne HO O R1- 0001 + CPCfZIIZpoz(mOOﬁM

11 12 O OO OOH -0 -
The argnmoketenq b%ldﬁﬁ bipgk candye n&s‘eq%d frop ﬂl@z@ﬁfe@q@gﬁm acid

hydrfmalg g derer i e RN Bl T, RT 16 17 o R2

OH NaBH4, BF3CEt3 R3 RL N H R3" e The reaction can
al so be perfaorned |n sol ution using a-substituted

J\D k:t oe QES Ri-MeS M owi %/ﬁg{&ggg HE @Tlokaad g'%%au&q];ea

exi'st do some extent in its keto tautomerl4 The

regui red building blocks arggp-keto esters which
comercial or the a-substitut ed -p- ketoesters. 145 WO
2004/ 01013?;11@@4 ot 220102 kBRA&s1Hom Tl Bae hpdrogkattene

bui | di ng bl ock can be prepared fromthe correspondi ng
amno acid

N-protected glycine recats with N-O-dimethyl hydroxyl amine to give hydroxamte 18
Reaction of the glycine hydroxamate with Gringard reagent (EtMgBr, MeMgBr) affords the
ketone 19 no over adding is observed. Deprotection of 19 gives the amino ketone building
blocks.

In case R3= OH, glycinate reacts with the substituted p-keto esters

Sixteen more products can be obtained by the method described in the pathway below. A key
step for the preparation of sub library f is Michael addition of amino ketones 21 to DTAD

(21)'?. The obtained aminoolefine 23 undergoes cyclization in acidic conditions, to afford the

sub-library f.
R1 CO,t-Bu
R1 -
+ —_— —>
R2
R27 N
NH CO t-Bu
2 CO,t-Bu H
21 22 23 ¢
LDA THF 0 H,NT T CO,E —Cofgt 1 NaOEt R2 NH,
0 R2Br N Guenerefix  py Ra 2 LIOH. HOIHF B
- I — —_—
R1)j\/ CN R1 > < il Dcon
R2 R1 CN N
25 26 27 28

NaNH2, NH3 (lig) T or LDA THF
/ICJ)\ |/ CN CH3CN, -78°C
or R1CN, EtONa

synthesis of 2-carboxy-3-amino-pyrroles

2
o
m
R

1,13 (see pathway above). It is

The synthesis of 2-carboxy, 3-amino pyrroles 28 is well known
performed through the enamine formation of 26 and subsequent intramolecular cyclization of
27 under basic conditions (NaOEt) to give 28. The B-keto nitriles 25. can be prepared by
either alkylation of 25'° or acylation of the corresponding nitrile.'®

References
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The chemistry of 2-aminothiophenes are conveniently available through the, synthetic method
developed by Gewald 12 who devised the most facile and promising synthetic route leading to
10  2-aminothiophenes A with electron withdrawing substituents such as cyano, carbethoxy etc. in

the 3- positions and alkyl, aryl, cycloalkyl, and hetaryl groups in the 4- and 5- positions.
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RRRARSE RR NORROO' \ ~YNH2 RL HN ~N R4 R1L HN
\ SNHRL\ NHRA HONSHNO R NO\ NODSHR2 S
Wohed4001&G O H S N O R3 0 H -N RL NXR4 gN R XOP@UIIdR/000614
RS\ NO/ RRSN\NRLRZRA s \NRERZKJRM

RBRRERRARRC®H 1N \ N\ SRLRI[N \ RL NRL N/

1~~RARVNRINNIR§ENO 5NUHROR 5L

001 P @34R<§Oﬁfzi'R5N\\SN\ RL NRL N
/| ~ IR5 NR5* W' R SNSRs T P | N 1

Nl R2 CN Amine 2

A
Gewald reaction

The simplest version of the Gewald reaction consists of a one-pot procedure, namely
condensation of aldehydes, ketones or 1,3-dicarbonyl compounds with activated nitriles and
sulfur in the presence of amine at room temperature. Ethanol, DMF, dioxane are preferred
solvents and amines like diethylamine, morpholine, or triethylamine have been used 7 This
method offers considerable improvement over other methods by replacing an a-
mercaptoaldehyde or an a- mercaptoketone by simpler starting materials. It is necessary to use
0.5-1 molar equivalents of amine based on the amount of nitrile to obtain high yield.

In another synthesis version a two-step procedure is preferred. An a,b-unsaturated nitrile is
first prepared by a Knoevenagle-Cope condensation and then treated with sulfur and an amine.
This two-step version of the Gewald reaction gives higher yields. Alkyl aryl ketones do not
give thiophenes in the one-pot modification, but gives acceptable yields in the two-step
technique’ (see pathway below).

CO,Et S R1 CO,Et
Ri_ .o CO,Et R1___ :
+ L — oN T / \
CN Amine R2 S NH,
R2 R2
A

Two step Gewald reaction

The use of t-butyl cyanoacetate instead of the ethyl ester enables to obtain free acid of 3-
carboxy-2-aminothiophenes by convenient TFA/DCM hydrolysis® -
The amino acid obtained as well as the protected acid can be used as building blocks for

further transformation to more complex scaffolds as is exemplified below:
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R2 an a- msrcapzt »me BOeEPHpSixares et th ng materi al s.
I fyis necessary to, use FOOOTSME ol ar _equi #aljents of

am ne based on t he® moynt~p® ni kkdskgond @ Obt al n hi gh
yi el d. In another sim_h_e_s_l_mﬁﬂ_tﬁ_“é_jv\o step
procedure is preferred, An a,b-unsaturated nitrile is
first prepared by a RAisaoRWER}e &Mt condensation and
then treated with sulfur and an amne. This two-step
version of the Gewal d reaction gives higher yields.

5  Thiefipgitbleaiifold B qpaBwalpativat) is preparediyahd ssactton of dnfifocarboxylate A
one-pot nodification, but gives acceptable yields in

with bremaagetatet(EpCOo to obtain dewer Iptsemediate Hnauchafishacetitatons
(compoun%%O%%cd n AC% I31}'1d<;rgoes Dieckmann cqndensation (EtONa, EtOH) to
afford 3-hydroxy-2-carboxy thieno[2,3-b]pyrrole B1. The amino analog B2 requires starting

with the 2-amino-3-cyano thiophene Al. Acetylation followed by alkylation with a-
10  bromoacetate (K2CO3 acetone or NaH DMF) leads under similar reaction conditions to ring
closure producihg 3-amino-caboxy thienopyrrole B2. Acetylation of the amine at position 2

and LiOH are required to increase the nucleophilicity of the amine .

16.8.2 5,6-bicyclic scaffolds
The thienopyridine scaffold C is prepared via modified Friedlander reaction , namely reaction

15  of thiophene A, Al and 5 with b-ketoesters , 1,3 diketones under basic condition to form
thienopyridines as described in the pathway below
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c%'s BIPERFCO, Heet Ele SEUN EDH- H~ ts
VSN méfIRax S H or Li OH, R R2 S H3 Bl
Rl G 30%ACCVACOH R1 CN I. @ R1 C0O2H R2 NH R2 -4/ NH
EtONal Ef OH, reflux R 2 ~S\ i A 4 Ac 2. LiOH,
THH H2Q B2, 4. riBochbmEt Zri K2COR afRfRfECY 3. uad,
THE/7HROSThI éngpVatEI%e synt hesi(s 5 Thi enopyrrol e Xy CORR,
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(pat hway abowg s pepared by theRe _

reacti on of aminocarboxylate A wth bromacetate S N "R(Ry)
(K2COFF to obtain diester intermediate 1, which afteg;
acetyl ation

s
Z2N

R1

Thienopyridine synthesis

Another 5,6-bicyclic ring system — the thieno pyrimidine D is prepared by the reaction of
5 thiophene A ,Alwith chloro formamidine hydrochloride 4, 11

S NH
R2 NH, HN” NH,.HCI \ / Y 2
g .
: R1
R1 CN H,N
A D
R2~S\_-NH )C\I dighyme R2~r SN
2 HN® NH,.HCI 150°C
pYg 2 At ae
R1”  CO.Et R1 =N
HO
A1
D
Thienopyrimidine synthesis

16.8.3 5,8,5 5,8,6 tricyclic and 5,5,8,6 5,5,8,5 tetracyclic scaffolds
The scaffolds E,F G and H can be generated from thiophenes are described in scheme 6. These

10  compounds result from the formation of an eight membered ring Dilactam.
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Thi enopyri di Re = esP& Kot her 5, 6-bi gycl I'¢ ri g
system - the thieno rimdine DJs prep/ateép*(‘n’e
reaction of 3 trapcMm R2 / N ©

4. PyBop or HATU or DCC s H G

R3

NHR

Ri X\, CO,H 1. activation R3
7\ N R3 o
R27Ng” H RHN :
2, R4  DIEA, DCM HN r4
R=H Boc B0 7 R1 N._,
R - N R
- / \ N o
H

=H Me, PhCH2
3. TFA/DCM
-4, PyBop or HATU or DCC

preparation of 8 membered ring dilactam

The formation of the eight membered ring includes several steps:
1. Activation of the B—amino acid using SOCI2'** or POCI3'®(in these cases the amine
should be protected by Boc ) or by DCC'* and methyl chloroformate'?®
2. Coupling of the activated acid and another N-protected B-amino-t-butyl ester'>
3. Deprotection of the t-butyl ester and the N-Boc amine using TFA in DCM
4. Coupling by PyBop or any other analog in case R’ is a benzyl group it can be removed

at this stage by hydrogenation.

16.8.4 5,7 bicyclic scaffold
The synthesis of I, J analogs of the benzodiazepines scaffold is illustrated in the following

pathway. In both approaches chiral amino acid are introduced into the synthesis raising the
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synthesis of thienodiazepines

10
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btcycp affold The syhth f I, J anal of the
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152 WO 2004/ 010136 PCT/1L200 di versity|around
the a carbon. Thieno diazep
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The synthesis of thienodiaepine K

The synthesis of thienodiazepine K is described in the above pathway. 2-amino-3-acyl
5 thiophene 5 is first acetylated with the appropriate a-haloacetyl chloride Nucleophilic
substitution with Nal followed by ammonia to obtain the amino amide'> 11. The latter
undergoes ring closure to the thienodiazepine K under acidic conditions Another alternative
is to react thiophene 5 with the phthalide protected amino acyl chloride, Deprotection with
hydrazine (11) and ring closure to obtain thienodiazepine K '°
10 '
The synthesis of thienozepine L is based on coupling of sucssinic anhydride or acid chloride
monoester with thiophene 5 (see pathway below) The obtained amide 12 undergoes

intramolecular condensation (NaH) to provide the targeted compounds'’.

R1 R3 R1 1 NaH R1 =
/ \ \
R2™ g7 NH, 2 OEt 2 LOH  |rp-A . o

5 12 L

15 preparation of thienozepine

Scaffold M, having a thienodiazepinone skeleton may be prepared as described in the
pathway below. The N-protected aminocarboxythiophene A is first preactivated (BTC,
collidine, DCM) and submitted to reaction with o-amino acetonitriles 14 to afford amide 13.
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The synthesis of thienotriazolodiazepinone

16.8.5 5,6,5,6 Tetracyclic and 5,6,5 tricyclic scaffolds
The thiophene substituted in the 3 position with a benzimidazole namely

benzimidazoloaminothiophene 16 can serve as a building block for the synthesis of
thieno(2’,3’,4,5)pyrimidino(1,6)berizimidazole,N N1, The starting material 2-
cyanomethylbenzimidazole 16,is prepared from substituted phenylene diamine 17 and
malononitrile ° Nitrile 18 is submitted to Gewald reaction using elemental sulfur powder and

0

ketones 2° or cyanoacetamide 2lin dry DMF containing a catalytic amount of TEA under reflux

to form thiophene 16 (see pathway below).
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N1

The synthesis of thienopyrimidinobenzimidazole

Condensation of 16 with aldehydes or ketones, afford N and N1 respectively 2" 22,
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a % 5,6,5 ¥ficyclic scaf ) dst TheowFHrgpdhene \ )RS
substituteddn the 3 pgsiiiPeguwith a benzin
namel y 10 penzi m dazol oanm not hi ophene 16 ¢an serve ag
a buil di nd?bl ock for the synthe$9s of
thieno(2',3 ,4,5) pyrimding(l, 6)benzi m dazole, N Ni ,
The starting material 2- cyanonet hyl benzi m dazol e
16,is prepared from substittuted phenyl ene di am ne 17
and malononitrile 29 Ntrile-18is submtted to
Gewal d reaction usipg elenental syl fur powder and
ketones 20 or cyanopacetam dg 21 ir dry DVMF containing
a catalytic amount pf TEA under rgflux 15 to form
t hi ophene 16 (see pat hwayNpel ow). {155 WD 2004/ 010136
PCT/1L2002/ 000614 R3 R NNRR NQVCN
7\ N RS
R2™ g

X

01

The synthesis of thienopyrimidinodihydroimidazole

Using the same approach dihydroimidazoylacetonitrile 20 *(see pathway above) and
thienoimidazoyl-acetonitrile 21(see pathway below) can be prepared from the corresponding
diamines (ethylene diamine and thiophene2,3 diamine**) and malonolitrile The resulting

nitriles react with ketones under Gewald conditions forming O, Ol and P, P1.

R4 A g
HN NH
o NC._.CN
R4
R3 R4 R3 trRs
: = HNN s
R1 RIS g, amine Ny S OHCgg RI. N
5Ot NN R2_ N [ ) P~rs
R2 I " DMF, pip.heat | R27~g” "N
CN R17>g” ~NH, P
21 22 _
IRSRRS
R4
. R3
HNN\_ S
R1/ \~N)( i,
R2 N
s N Rs
P1
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17 RBRR3 R34 RARA R Se, amine NOHC,R5 N 1~-0 + R1
Ni RLN\ NNHHDW, pip.,heat >--R5 R2 CN R2 S NH2
We2009%0M13d8 16 N O RS"R5 R3 R4 N RL NRS MNTIRA0200614
H Nl  The synthesis of thiepopyrim dinobenzi m dazole
Condensation of 1bhesyatiess abscotelds Branddlones, afford N

and N1 respectively 21' 22 156 WO 2004/ 010136
PCT/1L2002/ 000614 R4 ~--~ NCOVCN H2N NH2 R4 R1 R4
Sa, amine N oOHC RS N ~O+ N, NHR1L N RL R2 H DWVF,
16.86 [B-6+teltetRicyclitsBaff@dNHZ R2 S N 20 0 19 R4 N
R3 1.BTC

N
" _Qm 2.POCI,

X

Rs R3

R1 CO,Et x 23 R1 N
pae D W
R2 NH, 180°C, 2h R2 s N

Q

A X=SorN

synthesis of scaffold Q

4H-thieno[2’,3’:4,5]pyrimido[2,1-b]benzothia-oi‘--zoles Q can be prepared from amino
thiophene A as outlined in the pathway above.’ 2-Amino-3-carboxythiophene undergoes
condensation at high temperature with chlorobenzimidazole®. chlorobenzthiazole 23 leading

to the corresponding thienopyrimidinazoles Q.

16.8.7 5-6-5 tricyclic scaffold
Thia-triaza-s-indacenone R (see pathway below), can be obtained according to literature

procedures In this synthesis the aminothiophene A undergoes cyclization in boiling acetic

acid with pre formed methylthio imidazoles 24 to give the desired system. R

R4
Rz COEt R4 Rﬁ,}_\ R3
R1/Z:§\N R3 /N»\SMe R17™™s7 N
A 24
R

3
+ K\
Br N SMe

R4
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I "k\ / RA Oi | R4 RL COZEt G x 23 RL N R2 S NH2
1800C,2h R S N ~-X Q A X=SorN 5 synthesis of

W@ eafolise Q PCT/IL2002/000614
4Hthieno[ 2', 3" : 4, 5] pyri m do[ 2, 1- b] benzot hi a-or--zol es
Q can be prepared fromam no thiophene A as outlined

1 LA LE gﬁﬂ}g\@%a&el ﬁ%\gﬁleza%ogi ﬁgbﬁ%d%n&%&oaﬂ&%&%?aﬁﬂl%mem and drug

unaer goe con tenperatu

disco¥ Btyatilss waried da aah e 2Qys, Qiiﬂlmhﬁ)g) ehaigin@theloede? dflsepsliwigch steps are
10 to the correspondi ng thi enop¥r| m di nazol es

performed on-lige gnd, v&tmthgﬁgqs, aze perfgrme @if-line. In addition, various parallel and/or
sequ%wtalr"c&fﬁ fons gﬁg ‘EEE%]WS uﬁﬂeﬁ%ﬁtgﬂ@%ﬂ&@e\/ p&‘ltl%\ﬁl) ﬂ)tﬁ)ﬁgﬂy fitilizing a

al ne CCOI‘ gto pr OCG ures 1

varie§yy 0f eftivaret flanind/ol hiatiptie herdivaryistdivgne combitadtions. i b addition, a
in boiling acetic _acid with pre fornmed nethylthio

multiplipigaofoyasious eatygegyibpth @ﬁi@etae@ﬁ adpfdeyicesrhagbéen depgribed. It should

o g e o fle S M Bl ot

the fédtuléd $hd0R2H30O tldlp arllcular exﬂtﬂiﬁlaﬂraréﬂe&ﬁaﬂﬁﬁ&ve@ similar exemplary
Phar mazi a 51 833 1996 2. J Heteroc Chem 36 333 1999

emboglimegif|of thoniaversiom. Bprtisa, corganationgphthiepbrel faatiaey eetalsp considered

to bl K e ﬁﬁ%m%?%@é"?@b? B o R 4l vitin the

scope of the invention are computer readable media on Whlch software, for performing part or

all of an exemplary embodiment of the invention, are written. It should also be appreciated that
many of the embodiments are described only as methods or only as apparatus. The scope of the
invention also covers hardware and/or software adapted and/or designed and/or programmed to
carry out the method type embodiments. In addition, the scope of the invention includes
methods of using, constructing, calibrating and/or maintaining the apparatus described herein.
Headers, where they appear, are provided for ease of browsing and should not be construed as
necessarily limiting the contents of the section to that which is suggested by the heading. When

nn f"on

used in the following claims, the terms "comprises", "comprising", "includes", "including",
“having” or their conjugates mean "including but not limited to".

It will be appreciated by a person skilled in the art that the present invention is not
limited by what has thus far been described. Rather, the scope of the present invention is

limited only by the following claims.
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8. a. J. Med Chem 41 1729 1998, b. Tet Lett 40 5471
1999 c. J Heerocycl Chem 32 1537 1995 10 9. Bull Soc
wEhooank3d 786 1975 10. a. Chem Pharm Bul | 47 98G1/fI29@/000614

b. Phosphorus Sul fur Silicon and rel ated el enents 155

215 1999 11. a. J. HeteroCrAIM$iem 9 775 1972, b J.

Med Chem 16 191 1973 12. a. Heterocycles 27 105 1988

b. Org Prep roced. Int 29 711 1997 c. J. Chem Soc

Pe i X .
L Tohdhdoder e bkt oty Y gl w e A motecul
compristhgan J Chem Sect B 16B 393 1978 14. J. Heterocyci

Chem 16 793 1979 15. Fur .J Med em 31 683 1996 16. a.

J ey eiefg sz*%ataa@a%g/ !b%.lff e!bqnvleg%awfbh Chem Commun 49

6 ; : : . J.

opeacfy Salagkle wity a fudfi ofBfls afbaiPe SPdmget I

, Sasdynig 4 Biddinkf said gangds withAsaid Ergentd 8BtairDa Plurddity of adday results;

eterocycl Chem 29, 1477,1992 19. J Am Chem Soc 65 1072
and 1943 20. Phosphorus Sul fur Silicon and rel ated

&SRB syt gp i3 o liorh ARG MRl S phomiclly aptive arca
rel ated el ements 106, 193, 1995 23. Acta Chem Scand
50 432 1996 24. J Chem Research 296 1985 25. Eur J Med .
2. cnbipgbedergordinggtoRipimegl, vaherolp s3id pagss #!gw rotation gf moiggies of said
gauggs"?‘r maco 44 227 1989 c. Eur J Med Chem 24 623 1989 27.
Med Chem 30 1166 1987 28. J. Heterocycl .Chem, 38,
743, 2001 159 WO 2004/010136 PCT/1L2002/000614 It will
be appreciated that the above descri bed net hods of ) .
3. tafgetthed aseording o cdHm dr whereln sad\gangesnaty oeestiugiqdensing a rigid
SCaﬁi?\;éinany ways, including, changing the order of steps,
ich steps are perforned on-line and which steps are
perfornmed off-line. In addition, various parall el
and/or 5 sequential configurations may be used to

4. i minesteer accprdingsiowcdaimnl, evheraim consgitucahatpmy of spidigangeg de not move
i et f | i
moref B0 £l SRR TR P B S BE e o,

multiplicity of various features, both of nethods and

of devices has been described. It should )
5. A method according to claim 1, wherein analyzing comprises identifying a plurality of

spatial and chemically specific bindings configurations in said target active area.

6. A method according to claim 5, wherein said configurations comprise triangular
configurations.
7. A method according to claim 5, wherein identifying comprises identifying a

configuration that matches a configuration of a bound gauge. -

8. A method according to claim 5, wherein identifying comprises identifying a

configuration that does not match a configuration of a bound gauge.

9. A method according to claim 8, wherein identifying comprises identifying by statistical

analysis of said assay results.
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be appreciaged that different features rray‘?g-?n‘gi@@/ 006 14

319/0200di f f er e ys. In particular, not all
wo easn@E36 shown above in a particular enbodi mTeERPCT/@EL2002/000614
necessary in every simlar exenplary 10 enbodi nent of
the invention. Further, conbinations of the above
f eqt ar, . onglk depe b RN -SCO o
10. 7R Hiog secPne £ BByl on Suneldhn Rkl bl Benciting by
clustediidi n the scope of the invention are conputer
readabl e nedia on which software, for performng part
or all of an exenplary enbodi nent of the invention,
ar i .| | . i . y.
11, & bl Bheordihe 8OO £ Bl IORBRED BORE Il TpurR%ach gauge
indicates ¥ sivgleoqpdpaation. The scope of the 15 invention al so
covers hardware and/ or software adapted and/ or
desi gned and/or programmed to carry out the nethod
ty i ) iti - ] t ]
12. B FIRE Gl Fro el Vb B8 B8 e R fimige at least some
of the ghiiges fididage pldfality ofjoRfiginaiiers. t he appar atus descri bed
herein. Headers, where they appear, are provided for
ease of browsing and shoul d not be construed as

13. TRATIRR ateordil i B8rh i S NeBind, SSRERS HBkdne emuges oy

cherdiénl inftfetfeplat PaMeREs 61l saidBonfighiatié N5 " conpri ses”,
“conprising”, "includes", "including", "having" or
their conjugates nean "including but not limted to".

14 st S BRNES FRn, BmPriSRE SROnfieingd shifia e Yt ot part
of satd)UBerhi®sllyP8tive deskS HoBL et lelRtthBlof saliCasiSPRBuM, shidepart including at

present inventionis limted only by the follow ng
least dpurichemicablindiog 2004/ 010136 PCT/ 1 L2002/ 000614 CLAI MB
1. A nethod of obtaining information about a
chemcally active area of a target nol ecul e,
15. COAPhbthbd GiccsrdRigOidl Elbing 13, Skredf ssidbShaMchalel Yat et dix chemical
~ chem cal gauges; reacting said target with a plurality
bindipg argasiges of sai d set of gauges; assaying a binding of
said gauges with said target to obtain a plurality of
assay results; and analyzing said assay results to
16. ODAGhdhoMAREIRLd BE1AR03) od@hibing RISh&RIckMg @Ghata® ndpF at least part
10 2. A nmethod according to claim1l1, wherein said
of saghehpprcally astive ateat from abfleastoiwet dfenbifuretions, sgd pgesnclading at least
nmet hod according to claim 1, wherein said gauges are
fom@Eﬁﬁ%‘i’gg’Hﬁﬁgw}lﬁg arigid 15 scaffold. 4. A nethod
according to claim11, wherein constituent atons of
sai d gauges do not nove nore than 1 A unless at |east
17. 20Kcmkthivd| aceardingptol ¢leih t16, wherejrawgid. part includes at least six chemical

binding areas.

18. A method according to claim 16, wherein reconstructing comprises:
test-reconstructing a plurality of spatial maps from said configurations;
scoring said maps; and

selected a spatial map based on its score.

19. A method according to claim 16, wherein reconstructing comprises:
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319/0280‘42“ :\egeit d according to claim1, where; ?’;@gnﬂ@% / 00 5 1 A

tifying a plurality of spat
web@riooaBd y speci fic bindi ngs confi gur ati ons i PCEHI2002/000614
target activye area. 6. A nethod accor, to cI aimb5,

eqCﬁnsaacansaHWﬁw of snafal mepsfrom sai FP gLigns;
o claimb5s,
© RUsteE Bt My acconding fo CRAGH s BRERLHRbrlt?
c getbitadin apdtiahmap bhsetivhairelatioe propéritgof a¢lister iobelangstand

gauge. 8. A nethod according to claim5, wherein
identifying conprises identifying a 30 configuration

t
20. Q%akeﬁn@? %mg% gl ng ?8’5}%%# ?7183 ra\%ﬁer el Qﬁé% H?%ée'
conprises identifying by statistical analysis of said

assay results. 161 319/02004 . PCT/IL a2/ 00.6 1
21. pEsthpdoacsardinerioTe pnD 4 boWBergi spid gpatial mapHpgudes énovgh binding

WA
pomt?‘t:C {Qﬁré’]g tdﬂlgyl)ia% l@&lg leﬁrq?lgglﬁé L&rﬁ%ﬁﬁ%\h%é’ gﬁgiggﬁ' | ﬁraatchmg the

bmdlﬁg)p(ﬁhﬁj m 5, wherein identifying conprises assun ng

each gauge indicates a single configuration, 12. A

met hod accord| ng to claim35, wherein identi fying

S SU e
TSRS s B ELP R 1 ey B sl Bp ARG at teast 6 binding

pomtgret hod accor d| ng to cI aim5, wherein identifying

conpri ses classifying gauges by chenical noieties at

vertexes of said configurations. 14. A nethod

3. S Plelobtheh gt Rl 17 et Bl sFARA Bl LR f tcast 8 binding

p01nt§lctlve area, fromat |east two of said assay results
said part including at |east four chem cal binding
areas. 15. A met hod according to cI ai m 14 wher ei n

a?Aé 5?‘3'?” ﬁ;‘%ﬁ%’d ’a@i%?%lsxlél st E}% g Uges g&ﬂgﬁ% a set of gauges

thgtqggg“@o@j{ggg gpnstructl ng a spatial map of at | east
part of said chemcally active area, fromat |east

two of configurations, said part incl ud| ng at | east

[,. bi ndj
ag%%} @} n Cgrdbqglatlgrﬁlzﬁxgl’ P\?éﬁlgetféprsagaseg g? ngg ﬁ%ﬁg ses @ stet of gauges
wnhéﬁéla%{ 5@,00'0 gheeical  binding areas.

U

26. A method according to claim 1, wherein said gauges comprise moieties arranged in
spatial configurations and wherein said gauges are selected to span a virtual space of spatial

chemical configurations.

27. A method according to claim 1, wherein substantially each point of virtual space that is

spanned by said gauges is covered by at least two gauges.

28. A method according to claim 1, wherein substantially each point of virtual space that is

spanned by said gauges is covered by at least three gauges.
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18. A net hoba;ccordi ng to claim 16, wherei PCTM.0 2/ 00 614
g a

310/mMmeconst ruct conprises: test-reconstruc
w@baonalaisey of spatial maps from sai d confi gur aR@DIRP02/000614
30 scoring said naps; and selected a spatial map based
29. OM inih®t avcerdiddto Aaimel hotemircatrldash@.3% of Isaidngatiges bind with said
wherein reconstructing conprises: 162 319/02004
targeCT/IL 0 2 / 0 0 6 14 WD 2004/ 010136 PCT/ L2002/ 000614
test-reconstructing a plurality of spatial maps from
said configurations; clustering said maps according to
30. coAmthed bsdording ue eimalydvisetinct dehst 1 ¥peaf satl gamgesbizinddvith said
on a relative property of a cluster it belongs to. 5
targepo. A net hod according to claim19, wherein said
rel ati ve property conprises size. 21. A nethod
according to claim 16, wherein said spatial map
31. | n&lielsd accudihg o ehimdl, vledrein sat tlease A%wpE s&id rgdngey wihdawith said
smal I nol ecul e drug having a chemi cal profile matching
target.he bi nding points. 10 22. A nethod according to
claim2l, wherein said spatial map includes at |east 6
bi nding points. 23. A nethod according to claim?21,
32. Whgheéthod atddrdingté alainvdp wheedinide kastt 50% adtsaidl grugel ag defined by
15 points. 24. A nethod according to claim1, wherein
addinganeiieties togrseef fgwer BamHiq %’égfolﬁlsset of gauges wth at
| east 10, 000 gauges. 20 25. A nmethod according to
claim1, wherein said set of gauges conprises a set of ,
33. JaNGR&hodvaédordihg lteakim 50 vitigat grast 5(26.of Aaidegduges are defined by
according to claim 1, wherein said gauges conprise
addingoneietiesstorsebeifewes than s seafigldsconf i gur ati ons and
wherei n sai d gauges are selected to span a virtual
space of spatial 25 chem cal configurations. 27. A
34. MeAhpéihed sofliingtd Qaiel Bi wihekein ) tdast 9aidss8yoFf gmidealubes fewer than 15
each point of virtual space that is spanned by said
differpaticemical neqictias del definedhe Pheamjcalbghavienpfsaid 2398958, A
met hod according to claim1, wherein substantially
each point of virtual space that is spanned by said
35. JANGR&hOS aCtONRALE dMinRl, Wieasih at aeesaiistg ©F gades usds feWer than 10
PCT/1L 0 2/ 0 0 6 14 )
different chemical moieties to define the chemical behavior of said gauges.

36. A method according to claim 1, wherein said assay is a functional assay.
37. A method according to claim 1, wherein said assay is a binding assay.

38. A method according to claim 1, wherein said assay is a cellular assay.

39. A method according to claim 1, wherein said assay is a flow-through assay.

40. A method according to claim 36, wherein said functional assay is performed in the

presence of a natural substrate of said target.
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WD 2004/ 010436 PCT/|L2002/ 000614 29. A met Te2/00614
319/02604r di ng t laim1, wherein at |east O. 5@ sai%

w@angmsoibé nd with said target. 30. A nmethod aecDIICiYP00614
to claim1, wherein at |east 1%..0of said gauges bind . :
41. A meihgdyaccgrding feelaimy 1, wherpin Fad taF@sFUNRIECE ¢ RIPlIhincluding a
. . e 9 j uges bind wth said
blOCht%%]%ég{(l}? .agti%: %ga £c%g%éltt%§(g& gggg{rl%ltrg% to claim1, wherein
at | east 50% of said gauges are defined by adding
noieties to a set of fewer than 100 scaffolds. 33. A

42. e msthodaserrdingdo clpim kA, whereinspid chiemicaily peth: arespopgrises an area
: id. ' by addi ieties t t
inoludfl Fa BB REBy MG, Y 57599 At hod accor di ng

to claiml1, wherein at |east said set of gauges uses
fewer than 15 different chem cal nojetjies to define

43. t o magthed @egordiag 49idaimotl, suhereigasairk shemisally aghivengrga comprises a

ccor di aim1l, wherein at |east said set of
contr a%(gae(ggsggj sr8 gA\iver than 10 20 different chem cal

noi eties to define the chem cal behavior of said

gauges. 36. A nmethod according to claim1, wherein . .
44. sah methedagcording to glaimilopralyzingeamprisgy anglyzing sisgesstul binding of at
1east§§cor%lis ng to claim1, wherein said assay is a binding

§%‘§g. " 25 38. A nethod according to claim1l1, wherein

said assay is a cellular assay. 39. A nmethod according

to claim1, wherein said assay is a flowthrough oo
45. agsmethadeaording tenstaind , aradywing erprises pealyringsucgpssiug bipding of at
1 tZ@i d functional assay is perforned in the presence of
cast & B4t&F-al substrate of said tar get. 164 319/ 02004

JCT/1L 0 2/ 00 6 1 ~+ WO 2004/010136

PCT/ 1 L2002/ 000614 41. A nmethod according to claim1,
46. wheneithpdsscerdingrtg staimdapralyaeg eomprises pralyzieg sutcergfud binding of at
1 E{)‘Fgcherri-cal |y active area adapted to engage a
cast (b8t e. 42. A method according to claim 41, wherein

said chemcally active area conprises an area 5

i ncludi ng said biochemcally active area. 43. A nethod
47. ack mafioradcordingatoneldim Sywbereinnidgutififingromipriaey igentifyingvat least 40
... area conpr.ises a control area of said protein. 10 44.
dlfferﬁn%@nﬁg@%ﬁg%r ding to claim1, analyzing conprises

anal yzi ng successful binding of at |east 60 gauges.

48. A method according to claim 5, wherein identifying comprises identifying at least 10

different configurations.

49. A method according to claim 5, wherein identifying comprises identifying at least 100

different configurations.

50. A method according to claim 16, comprising:
comparing said map to a lead data base; and
selecting a lead from said data base for further use responsive to a semblance or lack of

semblance between said lead and said map.

51. A method according to claim 16, comprising:
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45. A methoggaccording to claim1, analyzi i -
319/andd yzi ng shessful bi ndi ng of at | east %ﬁ@sﬁﬁj /0 0 6 1 4
wQa2004010186 net hod according to claim1l, analyziPQI/1L2002/000614

conprises anal yzi ng successful binding of at |east
1@ompatysaid diap tha heatidets basssendli ng to claim5, wherein

identifyi onpri.ses, i,dentifyi.ng at | east 40 20

TPPERE: ISR TG S GG Fase ok HHien B8s, P aIRs 18 4 fgmplmee between
said 164PIH 2id whRsrei n identifying conprises identifying at

[ east 10 I fferent configurations. 25 49. A nethod

according to claim5, wherein identifying conprises
i denti f i |lea 0O different configurations.

' t
52. 505“3&“??@42 ﬂg%ﬁF%mégt@n@r’ﬁ% 16, conpri sing:

CQh&hichde af&}a‘a FBivd PsentllfRE idlahidmagse; and 30

selecting a lead fromsaid data base for further use
responsive to a senblance or | ack of senbl ance

bet wee aid |.ead d id, map. 51 . et hod. accordin .
53, ch R, SesordiBhi PRI hERTLGOREIE PRI Eh o ing using
id Budds N AR08 ARG REHH2083/ 000614 conparing said
sald%%g%eto ggfﬁgad&%ata %ase;a ;g%dg%ej ecting a lead from
sai d data base for further use responsive to a

senmbl ance between said | ead.and said map. 5 52. A
4. nﬁﬁ&@%ﬁ?@%ofmlsamﬂl%}ngéonpri si ng:
c i : e to said map.
S%BﬁfgraHng% Eagg cgrcl:ﬂéor P?n‘S“??ég? g?t%%éﬁ;’, %\%er ein
caektting hilemg frompmaidédaa basesfor fimthen gse sespgnsivmioda gaatigheng of said
or scaffolds used to define said gauges. 10 54. A
configgrations tastigleAdng to claim 5, conprising: conparing
said configurations to a | ead data base; and -
selecting a lead fromsaid data base for further use
55. respetsddeecording towlaihiSpgompriségd:d  confi gurations to
said lead. 15 55. A nethod according to claimb5,
c sopstrusting 2 leaddissd s deprigieianbhased on sai d

configurations.

56. A method according to claim 5, comprising:

selecting at least one of said gauges as a lead for drug discovery.

57. A method according to claim 1, comprising comparing the binding of gauges with
similar binding geometries to obtain steric clashing data; and

analyzing said steric clashing data to provide geometrical information about said target.

58. A method of identifying the existence of a plurality of chemical-spatial configurations
in a target, comprising:

assaying the target with a plurality of gauges having know chemical-spatial
configurations at vertexes thereof, to provide a plurality of assay results;

defining an array of spaces, one space for each set of chemical behaviors of the
vertexes of each configuration;

indicating said results according to said spaces, to generate clusters; and

identifying the existence of a configuration in said target from said clusters.
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319@21)%40\ met hobaccor ding to claimb5, conprisi ggﬁ?&_(} . /00 6 14

cting a east one of said gauges as a
waleag/otiise€overy. 57. A nmethod according to cl aP@1/1L2002/000614
conpri sing conparing the binding of gauges with
simlar binding geonetries to obtain steric clashing
59. datAamethod acddadling kd\ElaiR b8, Whdih indiéABIcBEpHRLAptAding an indication
provi de geonetrical information about said target. ™ 25
respogs1veso gspreedingffunciient i f yi ng the exi stence of a
plurality of chem cal -spatial configurations in a
target, conprising: assaying the target with a
60. Pl W AbthbY abéor@iag 46 T1aa 99N &/hkRAVSAd §fcadths $RLbAlis dependent on an
.configurations at vertexes thereof, to provide a
estigated eergyofdinding ofa gangata said Begetlef i ni ng an array of
spaces, one space for each set of chem cal behaviors
of the vertexes of each configuration; indicating

61. SaA0mEMBSH lof FeRRSPUEHNE D $patifBdhdpes BRE Ehemidl -
clusters; and ident ?fyipﬁé thgpexi stence o?ﬁfgﬁ{gaé&ﬁgurmon of a

targeg dvom @ getaefi syh-shepesaathtofiwlech indmates ai mhrcblustid bawdingldifafiguration,
c0m319/ Q2004 PCTI1t 0 2/ 0 0 6 1 4 WD 2004/010136
BETIE L2002/ 000614 59. A net hod according to cl ai m 58,

WheylRtifg b beiccRdrh R8IdGAPRA4peeS SPreading an i ndication
responsive to a spreading function. 5 60. A nethod

acsﬁéhcting gt least tva 'sub-Slﬁpeg\lmld@;jﬂle pripdrty 'd}m g;éiyggatélu eiz:hiomher at least
1S ependent onh an, esti nafied energy. .o I ndl ng orf a
alon%%%f:gsé&( tg‘e?gf ﬂmﬂﬁpﬁgf?‘lﬁ%’fe OWﬁg’Gg g‘fie thegsdst r gct ing a

S patclhithlaBRBAd Shb-ShdpBEtd G bald; A NY configuration of a
t ar get fro?na set o"% sub-shapés, each of which

i gpeatingsaid selecting ind sdidl abjundhlatmgamtil al) wfahidanb-shdfes are used or
C ri sipng:, selecting. a base fromsajd sub-shapes;
canngelielised, thetehy praviding fahane L HAGEE CABNSURRAGI AL SpidpEPt y

that they match each other at |east along one side
t hereof and match said base al ong anot her side
62. t hirmeethod acourding abi clgins &1 deanyrisifpa pasationalbyirébebise said selecting,
ang 15 2fpeatjn Said,gelecting and sai d accumul ati ng
accumylaping anq regeatinguging, sliderspferderiof seleeitpnnf sub-shapss- be
used, thereby providing a shape of a binding
configuration of said target. 62. A nethod according
63. t ofl\ameal@mﬂ fcrprdhmn’rcrlsihn@zv am%lﬁrﬁéimmp!emxfgamﬁﬁémmgai thse and said
. sel ecting,. ccunul ating. and repeating using a
Va”atsi?’?afrﬁéflf%‘??gﬁ’aﬁ g’é\@ Pé‘ffa%‘éfloggtffeé?m bpsesglecionspes. 20 63. A
met hod according to claim62, conprising repeating
said selecting a base and said
64. A method according to claim 63, comprising clustering a plurality of such shapes

according to shared sub-component shapes.

65. A method according to claim 64, comprising selecting a sub-component shape as a

resulting shape based on said clustering,

66. A method according to claim 61, wherein said sub-shapes comprise triangles.
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vari ational repeating for a plurality of PGE“E.QZ/OO 6 14

31orbase sel ect S. 64. A nmethod according to aim 63,
wa@oeompni@EBang clustering a plurality of such shapewIL28&/000614
according to shared sub-conponent shapes. 65. A nethod
67. ack efedhoitacterdingatorolivh, 61 whetdis bdid) sseblepes defire chemical behavior at
. sub-conponent shape as a resulting shape gas,ed 0 : )
their ygrtemes| angt whersly tva sles are spf H9gmalEh df dhs, ghemical Behavior at their
, rein said sub-shapes conprise triangles. 167
Ve“eg%l‘?%ﬁ‘o 2/ 006 14 319/02004 WO 2004/ 010136
PCT/ 1 L2002/ 000614 67. A nethod according to claim®6l,
wherei n sai d sub-shapes define chem cal bghavior, at . i
68. t hiimethask 2ceRmdingacE 14t leiWheraiib g tides aip s2iddp dnateh Hibeiplength is
[ f the chem cal behavior at their vertexes match. 5
8. A nethod according to claim6l, wherein two sides
are said to match if their length is simlar. 69. A
nmet hod of selecting a scaffold for use in generating.a .
69. pah tmeshodhof slecting ysqafipldyfoy use dn gpparatingya pag qfroiGreRtyRg library,
Comp%sﬁl%t ential scaffold nolecule including a plurality of
pOSsSi bl e attachnment points for noieties; determ ning
a grbeididgt ¥ pefentidlescafbldcmbreularifclidihg @t plgalispiofl possible attachment
~ potential scaffold nolecule responsive to a |ack of
pointg feyinapiejespf said scaffold. 15 70. A nethod according

to,claim69.. wherein j ) of rigidity is
ab%egef“a’ll%l.lg9?@%@3&%@8‘%@%%%&5@ to claim69, wherein
S Aefbctife Kaif pdtériallistaffold meleaile tespofisiot hera 14amt entighlity of said
scaffolds. 20 72. A nethod according to clai m&69,

scaffeldnpri si ng sel ecting a scaffol d based on a nunber of
rings thereof. 73. A nethod according to claim 69,
conprising: 25 determning a plurality of gauge

70. NOA @GthRSackfiAingGaR14AE EWRERIadidINclosdigigityRiabbdlgs. t O
said potential scaffold nolecule; determining for an
existing library portion what spatial chem cal

71. Coxfrlngtﬂcr)c? talccoor} ingrtg cla?ignd %9, vbv¥16rse§1| (sjaigr?allcic 8% %%idit?’ni% relative to other

potential scaffolds.

simil

72. A method according to claim 69, comprising selecting a scaffold based on a number of

rings thereof.

73. A method according to claim 69, comprising:

determining a plurality of gauge molecules that can be generated by adding moieties to
said potential scaffold molecule;

determining for an existing library portion what spatial chemical configurations are
added by said molecules; and

selecting said potential scaffold molecule if one or more significant spatial chemical

configurations can be added by it to said library portion.

74. A method according to claim 73, comprising selecting a scaffold based on a number

of configurations added by said scaffold.
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319/§§¢@cting sahd potential scaffold nol ecul e JIBETHLN 2 / 00 6 1 4
t S

signif nt spatial chemcal 30 confNgliration
wa@an4boeo1aelded by it to said |ibrary portion. 7BCT/AL2002/000614
met hod according to claim 73, conprising selecting a
scaffol d based on a nunber of configurations added by
75. saiAdmethab fRtsldin i i Bcohfifurati
WO 2004/ 010136 8 B 75 et sid bgfhfieadt, Gaffai®coh ifurations are
configurasions net nrevieusly providled whevezlappeslaiith,si gni f i cant
spatial configurations are configurations not
previously provided or overlapped with, 5 76. A nethod
76. Of ASREBEA bQ1RHiSRH IS TR SEM SR RBed: Q&%réeﬁir% library, comprising:
screening library, conprising: providing a sSet o?y
c hprovising asst ef chepscal mbleduldsead bt laagdapart of aacreeniag tibragy;
library; selecting a potential ,gau nol.ecul e from
s o UEeGE 2 gptepfial zangy malsewls dio saidgqt BF chemi molpeulessi ¢ y
of déiérnfinip b S1pidif of SRR tHRLEGHUEE moftRtile! gigct) ng sal d
pot enti al "gauge "'nol ecul e responsive to a | ack of
r i igiegting safl potentialggange mdlecubmtesparisive 167 ladk wétrigdity of said gauge
laclcording to claim76, wherein said |lack of rigidity
Mol Cabsol ute. 78. A method according to clai m 76,
wherein said lack of rigidity is relative to other 15
potential scaffolds. 79. A nethod according to claim
77. 76A moatingst dcsonding tdetadmifionivherem sapblack ofyigidity thbsolasl
configuration space, of said part of a screening
l'ibrary; 20 determ ning at |east one spatial chem ca
conf, t| | ' ept.l 2 . .
T o e Ay P oo ahagin BR TE 6 piEfly g gelatye o other
poteritehsaffolds. si gni fi cant spatial chenical configuration
to said screening library. 80. A nethod according to
claim 76, wherein providing a set of nvolecul es

79. CONREd: : i~3g [.f: ol ecul es using a single
sdgﬁﬁo £0 mﬁ%@ﬁgkg#g?iggﬂgggﬂgelectively attached.
8 Idetetmirihf adspamrting, dh rofetnical benfiguffionVdpacesiof sRIdOYArtlbNE screening

lib a set of nolecules conprises providing a chem cal
191a1y) brary. 30 82. A method according to claim79,

i n.:Saj ' | iof it . | t qQne. .

Gk A AR LA 5SS D p  : n
orselpeting apipi paertiaprgaupe enbleadnfif Gundisi N leadtd8ned kmificant spatial
i mna 10 PCT/fL 0 2 / 0 Q0 6 14~ WD 2004/010136

chem, qq_ﬁ%ggp@p@ tssidy screening library.

80. A method according to claim 76, wherein providing a set of molecules comprises

generating said molecules using a single scaffold to which moieties are selectively attached.

81. A method according to claim 76, wherein providing a set of molecules comprises

providing a chemical library.
82. A method according to claim 79, wherein said gauge is selected if it adds at least one

spatial chemical configuration not previously provided or overlapping a provided

configuration.
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83. A nethogeof creating at | east a porti ongof
310/n30meeni ng | ary, conprising: selecting aia?éa'llﬂ_ﬂ 2/ 0 0 6 1 4
wodogouiligs t 0 whi ch noi eties can be added; det ep@T/Mi2062/@0614
plurality of potential gauges which can be created by
83. atA method@f meatg aideast apertionl of & adréaing likrary, SOWPINKIBE:i ng
a subset of said gayges that do. not substantially
0\§%'FF%“_;¥ 3 Wagﬂarﬂlﬂg‘?ulfg@o‘ﬁ#%m”é%eﬁ ﬁ%n.b_ . egi met hod
a%%&hﬂir&xgg § Blusic}ﬁy BF BotentA¥REcS ivitfich £ QCéredted BYtagadhidd moieties
gauges tHhat add over six spatial chem cal
to said ecuffoddiraatdi ons. 10 85. A nethod of reducing a
screening library, conprising: for _ each l.ecul e,in.at .
| eslecting A swipeicq] gaidi Gruges thekoda mt GOty Sfia i chemica
.t he spatial chem cal configurations of a certain
conﬁglrrétégrﬁbf bi ndi ng points provided by the nol ecul e; and

renmoving a plurality of nol ecules which add redundant
spatial chem cal 15 nfigurations. 86. A nethod

84. actmcthodgesgdine e W%ggw?gg’gswgéai d certain order is

L& A1 SRBORaCfdd FEHEK SshtiR] SfehBEA icBfifirbidHsY .

t dd

cgéﬁgﬁ%}%&n%&%r eg{g% nol eculglgain at | east %‘grt of
said library, calculating a binding probability of
sai d nol ecul es, based o.rrllﬁgilrggarégeti c .consi derations; and
r éniethod cAreduginga seEsR! IS8PHRBEe bi ndi ng .
pr h heS; tdrs5a MBkAly, déamcinZ utBBntidily all the spatial
nef?ﬁ%ghgll(l:%%crd|1H%?%eg¥¥<ﬂ%gidr¥1$§§,%\/ﬁ%’:’r ern saril% bi ndilngy P
chempyaDbafigutativnd 6f Ledriain atiexbfiiding point prowidel ythe malesule; and

i nversely dependent on a flexibility Qf the nolecul.e. .

ggemavingi [foPlakaliBt doth grelscdesi ﬂﬁ@? %ﬂaerfs ypdanj olSPa‘llgl chemical

inding probability is at |east estimated based on a
conﬁg%rﬁ%ll{krity of the nolecule. 30 90. A nethod of

designing a screening library for a projected target

nol ecul e task, conprising: 170, 319/02004 4fCT/IL 0 2/
86. 0 4 nmethod apeprdmg4p oleom 88, whereinspidsradEEde s BE¢%r ni ni ng

a desired range of distances between binding points to

be directly identified by said |ibrary; determning a
87. degimetbavresdueingisicr@amgtibaays emppisingi ded by gauge

nol ecul es of said library;, . .. ) o o

for each molecule in at least part of said library, calculating a binding probability of

85.

said molecules based on energetic considerations; and

removing at least some molecules whose binding probability is below a threshold

value. -

88. A method according to claim 87, wherein said binding probability is calculated using a

formula which is inversely dependent on a flexibility of the molecule.

89. A method according to claim 87, wherein said binding probability is at least estimated

based on a solubility of the molecule.

90. A method of designing a screening library for a projected target molecule task,

comprising:
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5 determiniga a set of desired binding typimngon/ 006 1 li

319/QR094r i ni nat bet ween; and generating a pl y O
w@awmgeseidcai d gauges each defining a pluralityPOf/1L2002/000614
bi ndi ng types and distances between them _such that )
saflcteraanigssa dssicad zangpaef distankesrbetyeer orindiger peintsnto be directly

. S {]ﬁ; . ncl udes said di stances and sai d binding
1denﬁ€f§eglgo§rsﬁ g‘é’i d desired overlap. 10 91: A nethod

acdendrthimgg taQlesivetl WePl@p bk inftagBBEpRiIdRed by dahpe Bloldciles of said
. of noieties conprises generating by attaching
libragypj etj es to scaffolds. 92. A method according to claim

90 2] i .coyer a.spati.al. chem. cal
oA B sh Y S ARAIRAE 5B @ MR B R 2nd s
93genérafiBg B plurality OF Gafids| Aid baighd 842h defifingiaplaalifly of binding types
oroj ected target nol ecul e task conprises proteins. )

and &t@nw hetvieerithame schithay seid gengasier vy, 2 spaiésl shemical epnfiguration space

tat SR8 Begllcnt RRFeid Whaipatyigg vrind PRy ST 06 °

A nmet hod according to claim90, wherein said overlap
is at |east six. 25 97. A method according to claim

91. 90A mgteadegasorstingdtordaige?0, arherein genenatiniged plyralitypfimo@gies pomprises
hod_according.tq clarm 90, wherein said coverage

gene’?ﬁﬁ%gy f‘tﬁ “§é‘8?}gﬁﬁisq8ﬁ°ﬁ? rent flexibility of

bi nding. 30 99. A nethod according to claim90,

wher ei n gener ating conprises generating substantially
92. safyemetbad i agoerdingotes claymd?d,f whemin grid gerugest heverby spatial chemical

roviding at, |l east..part of. said overlap. 171
confilygiiofh e E’E‘FPF% o Bding Bink" 1 4 W0 2004/ 010136
PCT/ 1 L2002/ 000614 100. A nethod according to cl ai m 99,
wherei n generating conprises providing a repetition
93. f asmgthagfacaerdingds rlaim@0, whdreinAaidgirbjected tagat dnaleculotask comprises
cl aim 90, wherein generating conprises generating 5
Proteli§hst antial Iy different configurations by different
gauges, which different configurations overlap due to
a degree of flexibility thereof, thereby providing at
94. | dastethpdraccarflingdo dlapw 80) wherein58id. ovarlapishotbastawor di ng
to claim1, conprising generating a set of drug | eads
for said target based on said information. 10 103. A
95. MeA BRehodCHEsHIng Yo ERirk 8l \Uhérgi%’saﬁm{lb 151381 &'YB%(I‘. ng

known drug | eads for said target fromsald set.

96. A method according to claim 90, wherein said overlap is at least six.

97. A method according to claim 90, wherein said gauges are substantially rigid.

98. A method according to claim 90, wherein said coverage takes into account an inherent

flexibility of binding.
99. A method according to claim 90, wherein generating comprises generating

substantially same configurations by different gauges, thereby providing at least part of said

overlap.
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319/(1@%%2\ liald et produced by the nethod of %mmoz / 0 0 6 14

set produced by the nethod
waod4/01ad86. A drug |ead conprising: a pluralitpcoiL2002/000614

antially i d scaffo|ds nol ecul e sections; 20 at
100.) egsrpeta%awomens el MRV ASTRY SSHFIENAE SPPBTIYSS FEPUdiE e repetition
facto?%?%}'l@&? and a plurality of noieties attached to
sal d 'scaffolds. 107. A screening library conprising:
at | east 10,000 nol ecul es generated by attaching

noieties to a set of fewer than 50, 25 scaffold
101 ppfecpfthed  acgarding der @&!ﬁﬂ &0 i wheteip a&?&?ﬁa@% gcqraplaqea. generating

substiifaly RAEELT {BEndiAn 150amRALY Qbltiol o

ffeige'h onfiguratio
t o generate sal | east ecu Eé: guratons

overlhpdue td 4 ddyreer of fhxibalitstithgredfpthetebiy providding whlesdse| pﬂrt ofibaid overlap.
scaffolds include at |east one of the followng
scaffol d nol ecul es: Thi ophene; 1H Pyrrole; Furan;
102. g%?ﬁ@@ﬂ% chfdéﬁ’%?ecyr ] ofrﬂ [n gdn'ﬁﬁ-lsmgpgén%ﬁtﬁlx% 'a set of drug leads for said
targel b&seDoh yald nfosnatmno[ 2, 3- b] pyrrol e; 1H-1ndol e;
Thi eno[ 2, 3-d] pyri m di ne;
6, 7- Di hydr o- pyrazol o[ 1, 5- a] pyri m di ne; Quinoline;

103, BB SBind 5 8 i) 1ofHR 2506 M s ror s

targeBfrdmDafthsdr. o- benzo[ e] [ 1, 4] di azepi n- 5- one;
3,8-Di hydro-4H pyrrol o[ 2, 3- e][1, 4] di azepi n-5-one;
3, 4-Di hydro-thieno[ 2, 3-e][1, 4] di azepi n- 5- one;

3, 4 I 4] di azepi n- 5- one;
104 rﬁ%ﬁ%%gﬁ%% b%ﬁ‘% @ED@P@%@J&? E‘m%zl 6, 12-di one; 1, 4-
D hydro- 10H 1, 4 10-1,4,10-tri aza- benzo[ a] cycl opent a[ e]
cycl ooct ene- 5, 11- di one; 4H 10H1 5
105. Thi dead setprafuced by dhewptipd g plawe A03 e] cycl ooct ene- 5, 11-
di one; Dipyrrolo[ 1,2-c;2',1 - e]imdazol-5-one;
1,4,7,9-Tetrahydro-
106.3 Adﬁlggfeg@@dmgsll cycl opent a[ a, e] cycl ooct ene-5, 10-
i one

4, Wplgmhﬁi cpf»e@bgiamtlaﬂ]mr@dlsc@ffgldls madecalegieetiensopent af a, e] cy

cl ne 10-di one;

2, 3 G E R Rl co e 491 s melepls s oS My o ope
nt@ﬁl&ﬂﬁm&@ﬁém@c&d&@sﬁu@aﬁfolﬁs 9- Dihydro-5H 1
-thia-5,8,9,triaza-cycl openta[a] azul en-4-one;

3,10, D hydro-4H 10 [ 1, 4] diazepino [5, 6-b] indol-
dr o-

107. O‘S]S‘aﬁeg‘}’%% 6°qo"npdqsﬂ‘¥'$dol 5-one; 7,8- Dihydro-1

H gk, 1Zasmoboo WAeCHS phRpka B} hASHRBmBREies to a set of fewer than 50
8, 9-Di hyd To-3H 3,6, 9-tri aza-

scaff@lylgmih@msa[ e] i nden- 10- one;
7,8-Di hydro-1H 1,5, 8-tri aza-cycl ohept a[ e] i nden- 9- one;
8, 9-
108.Di R)églregm%g ﬁb&:r}l acdofling @7 sy €O Wéﬂ]fé\@éﬂlhﬁ?h@ REarfdd tholecules
dro-[ 1, 4] di azepi no[’5, 6- b] qui nol i n-5- one;
are usadgo [Beheraie gald agleast 110,000 molecules.
-triaza-cycl ohept a[ a] napht hal ene- 7-one; 11H 10, 11 15
Di aza- benzo[ b] fl uorine; a-hydroxyaci ds; a-am noaci ds;
109. CoRalRary Blceot@ing| 18- Faidl P67, AMreis said scaffolds include at least one of the

following scaffold molecules: Thiophene; 1H-Pyrrole; Furan; Benzene; Pyridine; Pyrimidine;
Pyrazine; 6H-Thieno[2,3-b]pyrrole; 1,6-Dihydro-pyrrolo[2,3-b]pyrrole; 1H-Indole;

Thieno[2,3-d]pyrimidine; 6,7-Dihydro-pyrazolo[1,5-a]pyrimidine; Quinoline; Isoquinoline;
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Met hyl ene- 2. di hydr obenzo[ 1,4] di oxi ne; @ PCTIL0O2/006 14

310/@n@4 Di hydr o pyrazi no[ 1, 2-a]pyram dine;
wokamanernaes 1, 4- Di aza- bi ctcl o] 2. 2. 2] oct ane; PCT/IL2002/000614
1- Aza- bi cycl o[ 2. 2. 2] oct ane; Pyrido[ 2, 3- d] pyri m di ne;
Qu1n5xd1hbhyl eBd-Dihydiditeyes| el p,y]dla?depi’l-i}nﬁe, 3,8-Dihydro-4H-pyrrolo[2,3-
nol.4, 5] 1 m dazo

][l ﬁldwzmwdm ber%%%h@m]w &Pflﬁ “ifiggeninSemse;  36-Dihydro-dH-

pyrofol 3N ierhindRork: { SHEFALPRERGNBIHT AR 612 dione;  14-

D1hydr,021.0?d-5~4]‘l&l 1 an}bchﬁmzamand@[ah&dlpﬁenta{h}myclbmtdmmﬁ,ll dione; 4H,10H-1-
Thlazolo32ath|en%|£g 3-d] pyrim din-5-one ey

Thia-4, 1§-dmpzanbenzala )| cyglogens 1cyelye$tsrpfefpﬂbﬂmmi uor en- Pipyelo[1,2-¢;2°,1’-

e]um? ?%ﬁrﬁ:gr 0- | I%g @Tﬁ agx?@ro 4%@: t{?l a@é?ﬁl%fdpgﬁgﬁt,ﬁgﬁl@oﬁéne-ilo-

dloneQa t r | aza 4}’6 BZIii}@/hﬁuZLl-lt}ﬁMéB Briiza-dicyclopentala, e]cyclooctene—S 10-dione;
thia-4,5a, 10- triaza- éﬁq(;lo pent

2,4 9;Tq§1§1;]qon amgﬁp*ﬁ*wly%§,@r(g@@rﬁlg¥c&geﬁ @cyclooctene -5,10-dione;  6,9-

0.4 n a] fluorine;
Dlhy% 74%611(% a??? HH(? r%&%géﬁﬁ@l&k@@%ﬁ% a] i ndeno[ 1, 23 %1? Dl}LlPldIO-4H'
[1,4]dierpirm] 86 mdel- 5-oﬂe,3 8,67DilRdrd-kH 4 byt aepindfd, Hdindol-5-one;  7,8-
i do[ 3, 4- b].i ndol e- 1, 4-di one;
D1hy@r01]d-1-|_1),7hgd1§@zq-|c|yclqhegtaée]u@eg-6[—qqeaza cycl ofehPilfysfo-3H-3,6,9-triaza-
cyclo&%;ﬁg[lr ng?nl g(?_l% iri dpéﬁbdﬁﬁlcﬁlallﬁ?gg %I%a-cyclohepta[f]mden -9-one;  8,9-
Dihydrods, 6014 dé@aa&a&?cl&hept[b]xﬁpﬁ&xﬁl&h&lﬂ meé 3,4.DilideH; 4]diazepino(5,6-

6H-1soi ndol o a] i ndol e;
b]qulg)]ﬁyémeberﬁldeIo 438@1 la‘g@pzp ﬁycéohpp@{a]gaphthalene -7-one; 11H-10,11-

ot e S ol il -

Meth$lefle-D) ﬂamﬂy&nseﬂzb[m éxoamér abg”:V-Dh@ﬂﬂ)OiH P} mipyaﬁmdme 9H-
Benzo %]qU|noxaI|ne ra2|no[2 - b] qui noxal i
Fluoreys;i dof -@mzb-]b(tmq:ln[gzm pgtane;- oné-Aza- 1cyclo[2 2. 2]octane Pyrido[2,3-

dlpﬁ?ﬂﬁé@"ﬁfy@%& BT ndB EB PPl Aloley BARGPLSIAERT 2 alpyrimicine,
1 DR O30 PETAIAL ] .oyt & oA 901 iz phenantrens.

0614 110. A Ii brary according to claim
one; 107, 1aHRihgdne-imrid4zeHs?-alpyomidini2donss af f olldhs3, hrdetraleydsetmidazo[1,2-

alpyritgigtienner o haioR Zxdfrisofs.s lPaREF P oRk Y ad e R ay 0-dioza-

cyclop¥Ra[bljflitdén-4-bhe; A 6LDiyaroy]-BE58I7E 9dtchrdatal BlclbpdMdfe]azulen-4-one;
wherein at |east 4 of Ssaid scaffolds have exactly

6,10-Ditrysleo- 5Hrh§sa-5;[701 Oadgazasbanzefeiazylendeenedi ng 4t50Dd1y§rcn$-ﬂna-4 5a,10-

107 n at |lea f. sai.,d s ffodshav
winzerfoptiieffhborte| “A%erd g S bnPleS ol o) R to masa
cyclopbiftb@iffucted 4,7 brlq[’Vetﬂaﬁgd:HQ‘@sthﬁttG b e@eh-indbn8A0 h’fﬁﬂ\ilené-g 8-dione;
enerat ed nol ecul es library according to claim
23 61(1'2,8-H¢Xehﬁdl'npﬁalld0 (17,2} BbJpyridel3ideknduie-I dedionel 00, HOQDihydro-4H-
2,3a, &ﬁlaza-%yélgpge% a?[d] ongé: ugﬁﬁ’yndo [4,3-b]indole; 11H-Indolizino[1,2-b]quinolin-
9-one; 1,2-Dihydro-2,4a,9,-triaza-anthracene-3,10-dione; 6H-Isoindolo[2,1-a]indole; 1,5-
Dihydro-benzo[b][1,4]diazepin-2-one; 5,10-Dihydro-dibenzo[b,e][1,4]diazepin-11-one; 5,11-
Dihydro-benzo[e]pyrido[3,2-b][1,4]diazepin-6-one; 4,9-Dihydro-3-thia-4,9-diaza-
benzo[f]azulen-10-one; Benzo[g]quinoxaline; Pyrazino[2,3-b]quinoxaline;  Pyrido[2,1-
b]quinazolin-11-one; 1-Thia-4a,9-diaza-cyclopenta[b]naphthalene-4-one; 2-Methylene-4H-

benzo[1,4]thiazin-3-one.
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319@2%#6. Al Wary according to claim 109, W{gﬂgelwz /00614

ol ds i ude at |east three of said
waemfihaliss nol ecul es. 117. A library accordi ng poI/ml2802000614
109, wherein said scaffolds include at |east ten of
said followng scaffold nolecules. 25 118. A library
110.ac @olibtafdadcOrdin@io 148 10WWehétin bt doTehRl Rdffolds have exactly a
nol ecul es are substanti al | y rigid. 119. Alibrary
singlediigy di ng to claim2107, wherein said nolecul es span a
configuration space of 30 spatial geonetrical
patterns of binding point types, including at |east
111.25% KHr. crdingab Rfaifna7, whieht atil6asPl OF 64i8 stATAES Bave exactly two
174 319/(12004. ! O PCT/ilIl 02/ 00614 W
mg004/ 010136 PCT/ 1 L2002/ 000614 120. A library
according to claim 119, wherein said nol ecul es span at
| east 50% of the patterns. 121. A library according
112.t 0 Aclibzaradddidinghe El%irﬂ 107 whet®th @€ 1¢hR % STRAM RaFHAS Bave exactly three
defining at | east 4 distinct bindi ng poi nt
ringgheni stry types. 122. A library according to claim
119, wherein said nol ecul es span a space defining at
| east 5 distinct binding point chemstry types. 10 :
113.123 littar§@e&28inBdo kialh a0y, wh&BR I $da8H ofdaid 8aFl1d:Have exactly four
gauge nol ecul es generated by attaching noieties to at
ringd.east one of the follow ng scaffolds: Thi ophene;
1H Pyrrol e; Furan; Benzene; Pyridine; Pyrimdine;
Pyrazine; 6H Thi eno[ 2, 3-b] pyrrol e;
114.1, & ﬁ%rﬁxéfdic@oﬂﬁ{g' % 91Lu¥n 30b) PHeeRl Gid fibtab 8iR¥&des at least 50,000 thus
Thi eno| pyri m di ne;
gene&tezimphyvdps; pyrazol o[ 1, 5-a] pyri mi di ne; Qui nol i ne;
I soqui nol i ne; Qui noxal i ne; 15 3, 4-Di hydro-benzo[e] |
1,4] diazepin-5 -one; 3,8-Di hydro-4H pyrrolo[2,3-¢e] |
115.1, A]l%r@@%b&dﬁlgq%lamﬁw? %&Yéiﬁ Qalﬁhilﬁf}g[igclﬁdc%] atlledst 450,000 thus
di azepi n-5 -one; 3, hydro-4H pyrrol 0[ 3, 2-e] [
genefiatet] niokez@ps. n- 5- one;
5H, 11H Di benzo[ b, f][ 1, 5] di azoci ne- 6, 12- di one;
1,4-D hydro-10+41, 4, 10-1, 4,10-tri aza-
116. beﬂ?lﬁirﬁ}y?éﬁér?%&&? Qiagﬂlcml AAELEN i P schfoflisAREudé bt tehst three of said
follobangzsshHpldynadlepdest a[ e] cycl ooct ene- 5, 11- di one;
D pyrrolo[1,2-c;2",1 -e]imdazol -5-one; 20
1,4,7,9-Tetrahydro-1, 4 6 9-tetraaza-di cycl opentala, e]c
c e} [ . :
17.) SRR gy ARG 109, wach IR inclyde at leas fon of seid
follodimgeaff@ldadeciléshydr o- 11 anbda* 4*, 6-
di t hi a- 4, 9-di aza-di cycl opent a[ a, e] cycl ooct ene-5, 10-di o
ne; 6,9-D hydro-5H1-thia-5,8,9,triaza-

118. CV,% 1%&&2 L&h%ﬁ)ecnai]% d?@; gvl}eﬁeui galg gg]leratg m%lp%lﬁ%s; are substantially

rigid3, 6- Di hydro- 4H[ 1, 4] di azepi no[ 6, 5- b] i ndol - 5- one;
7,8-Di hydro-1H1,7,10-tri aza-cycl ohept a[ e] i nden- 6- one;

119. A library according to claim 107, wherein said molecules span a configuration space of
spatial geometrical patterns of binding point types, including at least 25% of the patterns that

exist in protein targets.
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310/(%7,50940 hydro.1- 3,6,9-triaza-cycl oheptale]i l‘rf,qgl%'hgz /0 0 6 1 4

wQ@ 2@4Didgelr o- 1H 1, 5, 8-tri aza- cycl ohept a[ f] i ndreF/ 820002000614
8,9-Di hydro-5, 6,9, 11-tetraaza-cycl ohept [ b] napht hal ene-
120. 10A diterary33céerdiightodclainh 119Awhelemz eyid monl¢cule3-sphn at least 50% of the
uinolin-5 -one; 8,9-Dihydro-4,8,1 1 -triaza-
patte&;d ohept a[ a] napht hal ene-7-one; 11 H 10, 11
-Di aza- benzo[ b] fluorine; a-hydroxyacids; a-
am noaci ds; cohel s; Bicycl o[ 2. 2. 2] oct ane;
121. 2- ABibary ecer@ng talclhind i o evieddid sai{l diadedubss;spéin 7 sj3e defining at least
. Di hydro- 2Hpyrazi.no[ 1, 2- a] pyram di ne; 9H Fl uor ene;
4dls?l’}%¥’ﬂdé‘%%9‘8$€‘ih€}nés 2YBES2]  oct ane; 1- Aza-
bi cycl o[ 2. 2. 2] oct ane; Pyrido[ 2, 3-d] pyri m di ne;
5- Met hyl ene- 1, 5- di hydr o- pyrrol - 2- one;
122. Bex iibfaty 2¢domdidg za¢lain? 1 B, pherain did @jolecules span a space defining at least
. 1,4-Di hydrq- benzg[ 4, 5] i m dazo[ 1, 2- a] pyri m di ne; 4, 10-
5 distpqt bapding pointe e’I“%‘thVli’eéza- phenant hr en- 9- one;
1, 5-Di hydro-i m dazo[ 1, 2-a] pyri m di n-2-one; 175
319/02004 TI1IL O 2/ 0 0 6 1 4 WO 2004/ 010136
123. P stie2fifg [iBE0K tdmprising:
1, 2,3,5-Tetrahydro-i m dazo[ 1, 2-a rj m di ne;
Tratdsast apg gzyg%/ p}ﬂ?@ﬁ@ﬁ z’eggr[aﬁegﬁy %}?%hwggpgﬁggs to at least one of the

oo LR oo 8oL SO B AR 98B Prine
6H-Taienbf2)3-Hipymele; 6, 1,6-Dihydro-pyrrolo[2,3-blpyrrole;  1H-Indole;  Thieno[2,3-

O-Di.hydro-5H 1-thia-5,7, 10a-tri aza-benzo [e] . . ) )
d]pyrimiding; _Ql-aq]éydrq-py@zolo[l,S-a]pynmldme; Quinoline; Isoquinoline; Quinoxaline;

: i : . fri . f WNe: . .

3.4 Ty AT Ay St SR DL ARERER B LURT azepin-s-one;

3,4-Dihydro-akziana] 2 SH€ Plealdidzadin sk a1t 1 3)6Dilydfo-AHLyrrol6[B28¢1y14 Jdiazepin-5-
a- 6, 9-di_aza-i ndeno - a]azul ene-5 ;

1 0-thi [ 1,2 | 8- di one; )
one; 25K, 16HDibspzaliefhhy Iiazeginecbi 13ofione; 21 4Ddydrar- 1 (bl &, Ud- b 10-triaza-

benz@%ﬁ%&%@%@k%?%%?’i 5P za- ¢ ycl opent a[4§ APy Thr%'%';‘l’ 10-diaza-
bem@[b&o?me&a{é[é}o@clbbdzteﬁ@s,e1-dio1neH | nd@ipyrirs16[1,2-4;221 PfJimidazol-5-one;
ui nol i n- 9- one;

1,4,7 - etrghiiguor lod .9, 9atg raazardigyslonentatanlexslasstese-fol Oddionrs; 4T49-Trihydro-
. i | ' - . . A
1-tnidy 3 B RSB oRU A A Jeloogienc:s 10-dioney | 2,49, Tribydre: Hambda*4*,6-

dithial 8, 9ciibenrdieydiopehiala, gk pileocedmies,10Ldi0AE,; 6,9-Dihydro-5H-1-thia-5,8,9,triaza-
5,11-Di hi;pr 0- benzo&e pyri dgl{f, 2-b][1, 4£d| azepi n- 6-one;
cyclopergalpjazylendt-gne; h3,40.Dileydae-4Hl Hddizagpinad 3.0tdmdobS-enes; 3,6-Dihydro-

4H-[g§ﬁ%%%8$,%?§ﬁéﬂ§§%ﬁ?ﬁf - .in oglﬁ:l,’;zl(g- i'ar%gé?/cl:lbﬂeeﬁta[e]inden-6-one;
8,9-Dhhyldib 31 3,69- ¢ &Mfeki) iHdehhbapht hal enes. 1H-1,5,8-triaza-
2-93& hyl ene- 4&%2’%20[ ‘,aglk]qt hiagz%){@g- one. r{;eg ll)gh. A1H 15, 8-miaza

cyclohepselA}igdenc-onefi&y Dikyded-4i6:f, L 2B 1ragdaeryeloheptth Jdaphthabanet sone; 3,4-
Diny @ ARG SMERRS o sB88:  of o: Puran: arsOIYAR-48,11-twiaza-

cycloffé’ﬁth[qﬂﬂﬂt?hthgbéhémcgieﬂ ;1 1RYI0AFL- Disza Heh b EReTide;3- a-hydroxyacids; o-
_b]pyrrole; 1,6-D hydro-pyrrol o[ 2, 3-b]pyrrole;
aminqadidsy chohels; BicyohelR 2, Joctinsy r 2-Maihylene-% 3-dihydrobenzo[1,4]dioxine; 6,7-

Diny P B A A B LS. | QSO o2 ot 1-Azs

bicycll%ﬂé@[]&]tﬁﬂe-; 4] dp eI B-ApRARiding; 8- Dﬁ-Méﬂlﬁﬁe&ﬂ,?éﬁ'i}{)@lf@pyrrol-Z-one;
[2,3 -e] [ 1,4] diazepin-5 -one; 3,4-D"hydro-

Bezno[4i Hirold2zcf1 3 dlayrirhidire; & pi- Rilydumbenzo[4,5 limidazo[ 1,2-a]pyrimidine; 4,10-

Dinyor T i (Y 2o Bblree Song: <) Gl L ddmdebe i falpdmimidine2-one
1, 4- Di hydro- 10H 1, 4, 10-1, 4, I}?S-t ri aza-

benzo[ a] cycl opent a[ e] cycl ooCtene-5, 11-di one;
4H, 10H 1- Thi a- 4, 10- di aza-
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319/(%%%0[a] cyclgpent a[ e] cycl ooct ene- 5, 11- di onm-r"ko 2/0 0 6 1 l|

rrolof[1l c;2',1"-e]imdazol -5-one.
Wd)izmmq;lsaccordi ng to claim 123, wherein sai d BCTNIRA62/000614

12,33 ey e e TPl Eine 5 S misglea PR BERR 5 - offBipidin-s-one

1,9- ﬁ&@a—ﬁ@,ﬂ@-@iﬂzﬁ-‘éyﬂﬁp@ (Eﬂ]ﬂubﬂfnai ¥nélf €  3G%-DfiyaFoal BilalSsh 819a-tetraaza-
a single one of said scaffolds. 127. A screenin

cveloprBeilgmisoropns i Riisaro S lnthia- 5302 oampdwnzoleazulen-4-one; 4,5-

Dity§0°5 HP R Vbt e e M6 Hoieicheflpgglindgles 3-Thia

4 5a,l®-hﬁaﬂ'h§éyélﬁﬁéﬂt£[b]mmhﬁe ;cl ai mgl2g,1 1%&b@daoaaitﬁa$89-dlaza-mdeno[1 2-
conprises at |east 50,000 substantiall

Jazseeebsgs: 128674 2w bmabyraprorwiAG2t bolyrieEblindole-1,4-dione;

s, YRRAR 2oy SRl donop S Bbonfds. rripdyyg S oindoes  11m:

Indol@ﬁﬁd{ll QiB)guin6lis-bain® 127,2- -N4891-FiasLhnth&cSRLBT0-Qtbne;  6H-
have a an expected bi ndi ng rate of at |east 0.1%

ISOlnqulOEZaba]mdﬂiGry f o, SpIDthVémrbma@[QHtlsl]dlnzapehboae, 10 $30-Dihydro-

B ML N LN G

4,9-Dihira3%hcs; 9fd‘i’dzﬁ%eﬁ2%[ﬂlaﬁiléﬁ-il@9ne WhBERid]g|g@indx Sfe; | SPyrazmo[2 3-
designed to lJ%row de nolecules with a uniformty of

b]qulnbxalmpo Babide[2ilyblqumazolipehleord; i -dtiat4a; Ydiazatyoldpentafblaaphthalene-

0 f e .whole set. 15 133. A library
4-onea?é}4|%g1yf;ae-t4bq lﬁqnﬁm‘ﬁg’fz%é’?l& nsaid ratio is wthin
1:10. 134. A library according to claim127, wherein

said set spans a space of spatial chem cal
124. cokflibrary acdandisg tealabm 488 hwbemini pid mibleonlesl efel grinagpted using at least

rtain of binding points having 20
oneo%%@hgg@mggg%é% them the set covering substantially
ThiopHehe ;P 9BISP R} Ste;CPREAI weﬁiéngnii’yhﬁmteh ?’yﬁﬁﬁ&lﬁe Pgraﬁ'mgJ ¥E0Thieno[2,3-

range of “di st’ances. . A'screehing [ibra
b]pyrocdn;prl §igydra- pyyi'rufo@l Btb}pp‘folat 1Rastoldy, Q0Gerpfdral]pyrimidine; 6,7-

i S S B, s AT iy
h .

) )05 38 P S S v

thiengf2yBe][ ] déazebinss-oric3 6, 6-BiHlyidtr- empyaom[)s d+e|]1{g,4]d>1azdmm mone 5H,11H-

ei n eac int is covered | east two 30
lee%%?i@ﬂﬁﬂ? déarzf’?m? ég?rt 1888, spati al co?ﬁ“r@ V‘é‘f’rl&%l 4,10-1,4,10-triaza-

benzo[a]cyclopenta[e]cyclooctene-5,11-dione; 4H,10H-1-Thia-4,10-diaza-

benzo[a]cyclopenta[e]cyclooctene-5,11-dione; Dipyrrolo[1,2-¢;2°,1’-¢]imidazol-5-one.

125. A library according to claim 123, wherein said at least 100 molecules comprise at least

300 molecules.

126. A library according to claim 123, wherein said at least 100 molecules of said library are

generated using a single one of said scaffolds.

127. A screening library comprising a set of at least 10,000 substantially rigid molecules.
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319/(p6hst is co ed by at least two substantigly
waldofien@anse spatial configurations. 177 PCTIt 102¢T/QR0@ /0614
4 319/ 02004 WO 2004/010136 PCT/1L2002/ 000614 138. A
128. | imrhbryryaacmrdﬁhggtot olagh al27, 18bereinh eaidi setseomiprsssacat least 50,000
a space. &5 ngl es defined by binding type at
subst ’5‘1‘? CHi°8t ances between vertexes. 5 139. A
i brary according to claim 138, wherein said space
i ncl udes di stances of between 4 A and 8 A (angstrom
129. —1/0 mﬁanyeamosc)ing 1t40claitn | 123y avherein csaidlisay compobesi at 188t 100,000
Iiel n. gace i ncl udes di stances of between 2 A
“m“QFR' PFCYES:. A library according to claim 138
mhereln sald space includes at least 5 different
bi nding types. 142. A library according to claim 138,
130. whedibrary sacatdingaoc eldimclATdedemin badistt 18 stietfedrteritave 235an expected

bi ndi n pes. .. 43. I|brar according to claim
bindingFate QPR ISAH0-4%4 of toe BB 19E POURER ety MEEPERE onal
bi nding types. 20 144. A library according to claim
138, wherein said space includes directional binding
131. t yAdibrary detbrdirg ta ddaiar 130awhereth sagl expectedbmdir@atevihatrleash 0.5%.
said substantially each point in said space is
covered by at |east three gauges. 25 146. A library

137. Al brw according to claim 135, vvheré'pwﬂbo 2/006 14

132, 2K 9y gtcf @%2&) @1%&81%0""%&%#& sAHRRE fédsiled 18 Pkoxﬁ&]ee molecules

gauges uraltty of configurations of sa

with 8 paffermityl éf hﬁprf&iabﬂniy €fr aogenartahizetdytarget of vathia ratfivoof 1:400 for the

bi ndi ng behavior of a target nolecule, conprising: 30
W'M%F%V|d|ng a set of substantially rigid chenical

gauges, a significant nunber of said gauges being

expected to bind with said target; reacting said
133. t ak giBtarywaddordingtowlain 132, ohegugidbradb iswithinslet0.of

gauges; and physically analyzing a structure of said

target bound to a gauge. 178 319/02004 10

134.- Pﬂib&zh%/cgoqg&é tx\Qlagx%OfE?O Kkisn B5d/ slei‘nggg %Q@elé‘f spatial chemical

configurations, each such configuration defining a certain plurality of binding points having
distances between them, the set covering substantially all possible configurations in the space

in a given range of distances.

135. A screening library, comprising:
a plurality of at least 5,000 gauge molecules, each such molecule defining at least one
spatial configuration of binding type points,
- wherein substantially each point in a space of such configurations is covered by at least

two different gauge molecules.

136. A library according to claim 135, wherein each point is covered by at least two
substantially identical spatial configurations.

137. A library according to claim 135, wherein each point is covered by at least two

substantially different spatial configurations.
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148. A neth according to claim 147, wher g PCT/"_O 2 / 0 0 6 1 4

319/0pgi cal | y | yzi ng conprises anal yzi ng ng NVR. 5
wad@4/0f018®t hod according to claim 147, wher el NnPCT/IL2002/000614
physi cal |y anal yzi ng conprises anal yzing using X-ray
crystal | ography. 150 A nmet hod according to claim 147,

138. ‘M;ﬁg,g,rwﬁ Sgl(l:lalt(% i{g 210 ° i ;sipaslc%gis %%?Léé;éf:}gm]as defined by
bindiAg ERfeht DErtdxes &h@dﬂhﬂ&l beﬁ@éﬁ "vbﬁéydég virtually
super-inposing a plurality of structures obtained by

said physically analyzing. 152. A met hod of

co ructin r|S|n toyi di a set,.. of
139. ¢ B HOEHF pedbRe oo, et S o s Pt vebveen 4 A
et. with Iural ty of gauges of said set of
andstg‘gég‘l%w %ssé@ dnarg ndi ng of said gauges wth said
target to obtain a plurality of assay results; and
constructing a | ead based on said assay results. 20

140. 154 libparyreeqesding tacddainn P, whersimpad smee inghides distances of between 2 A

and o‘gstructl ng a |l ead conprises linking together a
rality of gauges found to bind in said assaying.
154. A nethod according to claim152, wherei n

constructing a | ead conprises nodifying an
141. exAdlitirary ansbrsiing to tigirh a\38, vdieesin eeidt $pace @mlm@gpairidastoi different

bmdlglg?y(il)leng | ocati ons found by said assaying. 179

142. A library according to claim 138, wherein said space includes at least 7 different

binding types.

143. A library according to claim 138, wherein said space includes omni-directional binding

types.

144. A library according to claim 138, wherein said space includes directional binding types.

145. A library according to claim 138, wherein said substantially each point in said space is

covered by at least three gauges.

146. A library according to claim 138, wherein substantially all the gauges include a
plurality of configurations of said space.

147. A method of obtaining information about a binding behavior of a target molecule,
comprising: |
providing a set of substantially rigid chemical gauges, a significant number of said
gauges being expected to bind with said target;
reacting said target with a plurality of gauges of said set of gauges; and
physically analyzing a structure of said target bound to a gauge.
178
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148. A method according to claim 147, wherein physically analyzing comprises analyzing

using NMR.

149. A method according to claim 147, wherein physically analyzing comprises analyzing
using X-ray crystallography.

150. A method according to claim 147, wherein physically analyzing comprises analyzing
using binding with a set of gauges.

151. A method according to claim 147, comprising virtually super-imposing a plurality of

structures obtained by said physically analyzing.

152. A method of constructing a lead, comprising:

providing a set of substantially rigid chemical gauges;

reacting said target with a plurality of gauges of said set of gauges;

assaying a binding of said gauges with said target to obtain a plurality of assay results;
and

constructing a lead based on said assay results.

153. A method according to claim 152, wherein constructing a lead comprises linking

together a plurality of gauges found to bind in said assaying.

154. A method according to claim 152, wherein constructing a lead comprises modifying an

existing molecule to have moieties that correspond to binding locations found by said

assaying.
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