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WD 2004/ 010136 PCT/ 1L2002/ 000614 DRUG DI SCOVERY
METHOD FI ELD OF THE | NVENTI ON The present invention

wehdhefiie nethods of nolecule affinity dete”ﬁd’lgti'b&ﬁm{mﬁu
for exanple, for use in discovering new drugs

BACKGROUND CF THEDRW/EWISQOVERYOMEIHODeNt of a new
phar maceutical, fr cog&@ ti on {0 readl ness for
mar keti ng, typica ]%P mllions of

do r a &ﬁ&ﬁ,

st Z‘P te sﬁ.\?\n&?ﬂ 1%@%1? 2% rratt%c Flhé;ggeorm ec u[m E tgt ent ation, for
examllﬂa,rfmuleMMbw)erhxgmMcHuyet e.g., a protein in a

human body or i m._croorgani sm The mat ching of a

nmol ecul e %/o a B}ﬁa& 8“3126 ANVINAIQN agdrug

| eggle d?tébléptm )Sf 4 fad Hﬁ%ﬂa EJOHPJB‘BQ%@B t@r&ﬁiﬁgss 5P fharketing,

nmol ecu e nmor e
typicallly eosts endredd oﬂmnﬁlqnh af dﬁﬁxfw ﬁm&akésymm}cmm The dé&.l@ment process

O NI AT I T R —
ina ﬂﬁl\ﬁ%%ﬁg o n{)& rﬁeib’ﬁtglﬁfsﬂ{ ’I"ﬁk‘, rﬁﬂ% %Bf %i ngtﬂgcﬁty{oo B%aceutlcal is
ng techniques, a new nethod o

SCreeni rug di'sc very

knowaas kedrog deadelap pehay Nendt tbi the rievelophbntdef & diey. Jthe molecule is then

| ibrary of 15 nolecules is chemcally tested agai nst

modified o fisy morg; ackive, Heorerielegtiye anth 1oy pharpiassutisaliy: accepipblg (c-2-» Iess'-lf;'

toxic SR ey BB the e Ll o8 toB Al Pty Rlen®®
enplith akibyeloprént @R edtbifatolASemixtryaindi dutiM fed BekR it aschniques,
and/ or nol ecul es known to act as Ehhar maceuti cal s.

a newypethod b daig @gcoapréf lz%ﬂ@m d@wﬂ,@peﬂo

onol 1P 5 et Bt el 4 R, S % murbelf b Fieiparch being

uscdaﬁ QQtﬁﬁﬁTﬁboﬁlt gbe figdingSa PRGESA/& 49)aNMRAE NSdife Jf (tBésEElibraries are
enera mol ecul es are selected to be as diverse

conSchtgzl) spisically for example, tiased oniaxailable @olecglﬁs: and/grmaeleaes known to

aot 2§ BRRHREIIOR. O rarfts TS Sheleicted Y By & widdia Sitek g dpossivle of

diffefbin® GHI@les ”@ﬂfé@ ®BrakiB€ htddnsihG4ELd that Ridividial %olecuies will have as
Chem Inf. Conmput. Sci. 36(6), p.1214-23 (1996) and

greatfe eanse s /pomlbletm agnatchmg a Bangnb [In gcQ@-als@nolechez) are pgleﬁgd fo be as

dlvexé% ag #}s%ﬁunl 0 Pfég\jg 'thl(? EHEIZ%C c}éellmc%}l beha}glog %ﬁtt }li's a match is

found\@@dn s&0é as ARG 94, p. 2779-82 (1997) and Maly D.J. et.
al., Proc. Natl. Acad. Sci. USA 97(6), p. 2419-24

( zﬁmnq referpcedite suchdibrasies and/ah other énsexmemcmeﬂlodsamuxde Pickett S.D.

at al. bﬁ@&n ?tgfpég%i%{ng é?.@g ﬁ“k%‘?’od}\# |aﬂd ruct%{d\gi et al., J. Biomol.

Ser. 184,145 (999630%59%130& Slh@réé“l%ﬁ Ac§d9§an CAED8-12 (1994),

Xx-ray crystallography, estimated tertiary ayou?
Ellmamhleba).) ProcTNeth, AQddeSaf UBAI 24y po278-82 (1987 hamdodalydD.J. et. al., Proc.

SR AR SRR R oIS, Sl g oporad

~ hereih B9 réffeg&d . Due to the relatively primtive

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 rélatively primitive

By new ipeteods arlarggelibrary of
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state of nolecular nodeling and the resulting | ack of
availability of nodels, this nethod is not currently
very successful. Sunesis, inc. , in DJ Maly et al PNAS
97 (6), p 2419-24 (2000), the disclosure of which is
i . . | -
state of nfogkg:gfﬁgﬁ{ogg ox?g 51‘&1' %('e:: Ef%gtu{&slfa?{e ggg%élngﬂﬁgjggﬁhoﬁa ntﬂksi lﬁ%tﬂgd is not
currently yogstdressfglich natching | eads t hat are found into

oG e £ ) Oy 5\ AIRAGEY ROy A B 12000 fhesftompeior which

P
is incorpokdtéd ggﬂ/@ﬁig o réf@ﬁtﬁ%é‘e %gig%ecsf éggs—iﬁfgg&lof Q?;J}]g?l&ﬁts SRR3R0 4 Rhds and

(WO
then linkingtogethor mOhdnatelnleg theddy thaéfaee fvpd intal lstzgedl@gds fhiabaredested again

for match{i "ERERSim 3% 18 e AR AR or 8 QEad iy e e itidRe topether.

POTNGBMTda6dn ﬁ@rnﬂswwgshmmn 099/&9?1 %n\ﬂ@@tdxwh.«ﬁﬁé adfe which is

a target characterization ,iJ in which a

[¢)
- incorporatgq hergin by refgreagennlso dascabes @ ﬁ@lmmmﬁ ysing Fegmentaandthen linking
theﬁ-agme‘{’ﬁstg %ﬁ@%ﬂ,‘g& and the target is characterized based
B on am ana

ySi's of the interactions of the neasurement
‘nol ecul es  WSUMMARY 0P QHE INVENEKSND| ary enbodi ment
"of the invention, none of the nmeasurenment 15 nol ecul es
Soge madlmsntaoﬂ tpadventionasla@ té & ageedthbractriatidnead, nor are

method, mtﬂel i QHAES of ﬁbﬁﬁtx‘ﬁw&n%’}ﬁ@iﬁ% Hﬂer?&sﬁ% aot'arget and the

ug—type versity e measur enent

target is chanicterizbd basedeorsal awtlysis obdrddtensciivhe bf ﬂmnpemlednent molecules
with fh abllltytomesure v%{llous ?hemcal and/ or
with the gt 1A g ex Pl eomb mept of fhe dnveption-aenr eE%la% fgstrement

molecules & udelSsl NYSAL dnoéb a"fﬁi nf: i&? %%010& ?%l@&ﬁ@ s%%cted for

nmol ecules 1s rel atlv hi's nu
interaction bpsedont their dpestype ﬂn@kmtya Rlaﬁrar,zthe measwemeitemaRotks gt selected

bused o OS5 SR 102 RELES, ot SL ALY Shfapins or e
target. In &BAGHSIBRL §mb9(ﬁh‘)én@ oPaht ligledfHon! IRHR' théaldrber! SF Hﬁeﬁﬁ@&nent

and/ or obtained. Alternatively "or additionally, whil

" molecules i it hedativedis smaliréng. ¢iﬂ6)3 ¢thit esmbeespret tetspded off chepaaterization of the

ot T i e B e R oG Bl e
In other emB&dlﬁﬁh&' Bh% fgfﬂﬁﬂrélﬁ{rdc%zﬁﬁ&‘t' s Adedb®384/0PBBtained. Altematively

chemcal 'y active area of at |east one target
or additionatly] while ¢he maqmnmetrtgnolpmdas aiergyleatesicfor sparceapansy tiey are also

sing a ity of substantially rigid chem cal

“Sedmcadéaggfeﬁ‘a E%IERPB?J aid plurality of ‘gauges providing at
In |oﬁél%§pe&n ﬁleﬁauﬁﬁir@f'kk'dad | Methddbd oﬁtﬁlhlﬂg GhtbRai GE PR Il Feast one
bstructure of mm@gqomts such that at |east 50%

Chemlcallyd‘Ft‘Vg 23 Chi et ong farge Bl 8% s spanned by the
pre&idast St bf&ioh)éot[nldgbcﬂnﬂnﬁﬂngﬁ gwraa{ty geqivBhdtialy 80 Shdniedl s,

' each poi.nt in said space el n
- cach of Sﬂé‘%&@?ﬂél&f 0 5825 oEing 1 ALk SOAAYELY FEbhiTSARGe sEpmetr
substructurs af mndmg Ifoematsmohaiat ah@mhsmaﬂ ofsmenia@dangaeﬁxefal et nuﬁjaﬁ}&d By
st six chem cal

e subsianyly B, Grne Booritede RRPGPEo et 4 then Garn B aB apace

~ being covetwy by ggwmnmc@am@p&om saidgomati ¢, and a range of
sailﬁ) %i%ﬁlhxﬁ%ltﬁcalg%hﬁé%%};ﬁgce ellngge 1ne8 I{}Slrlré g ?st ol? eas{1 gx m1cEaI¢' binding
point types, including acid, base hydrophobic, hydrogen-bond donor, hydrogen-bond acceptor,
aromatic, and a range of possible distances between chemical binding points including the range of 2-
12 angstrom, said list and said range defining a space of possible triangular configurations, each
configuration including a triplet of distances within said range that form a triangle and a triplet of

binding types for the triangle vertices; and
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12 angstrom said |list and said range defining a space

of possible triangular configurations, each

configuration including a triplet of distances within

said range that forma triangle and a triplet of

bi ndi DGotRST shid sphbiehdib A0 it S i

porti _og of saiSd sS ace %e%ng tglf%(sﬁ%%ﬂ% eﬁgtéﬁ‘gﬁ%é‘élez‘“ one
substaniifliyt mgice trigngaar| edstrudne: asabdlarto i elemicaliygbthd to a triangular

tr.iangul gr substructur.e avail able to chem cally bind
configuyafjol O?Jﬁﬁ‘@w&lﬂo s Sei?f&% BEFLHOFE bi nding poi nt s

&ekiag ked at Ragdne tRR8t b HieraSRMTh H8d Fﬁkaﬂitﬁbf gRAs one

target to interact with said plurality of gauges; 5

HeRYURg Hy nteeacting of said igevgestwidnatdeashoge of wiid ht lenstlopadarget to

. ] a one target to obtain a plurality

obtain agyi\ﬁ'glgé' ao?/’%%sq ?(%s%dstg, aérg d

y Tesurt: anal yzi ng said assay results to
anblyalng daif eysaRbdsans &bobains Rifetnaitioh @85kt ANE aCREM Gl dh¥émically
. active area. In an exenplary enbodi nent of the
active atedy ent j on, a conpl ete process of drug di scovery 10

' : e I i tarqgef Lonalt | .
In an ZEplery Rnochiblert 5o o McBubli Tbompttb SREESTR g discovery
compris¢she target, or using a wuniversal library; (c)

%@aracteri;ing the target using the set of neasurenent
(2) shisFing 4 58615 (d) reconstructing a pharmaceut i cal
Cori Lo _
©) oFRERly ity 5P S meaRFaeRinbORENHAN BF UEFLhaR! or wsing o
uprvetsebkbrafypr exanpl e, select, reject, filter and/or
esign .a dr | ead. 20 2a WD 2004/010136
(©) chas iz i hentiie Ff sEiamamBsBERERP Lo  he
(@) redOMQRIAP o phariiRbiital BRI HaSL PG ByrdBK S, £108; and
of several neasurenents, and a processing nethod, ?or
(e) vaing thy modsl i foewarky diseovert proness) fpr exsapaple, tsoleety tejeat} filtidrand/or
d %rti ul E(ﬂﬁasurenents made by the nol ecules. In an
&%%%?5%9 ¥bodi ment of the invention, the neasurenent
nol ecul es are a set of 5 chem cal gauges, of which
sone, typically a small nunber, bind to the target,
typically at one or nore active sites of the target.
The binding of a gauge to the target can be determ ned
using various assay nethods; including substantially
any of those.known in the art, for exanple, by
detecting a change in the chem cal or biologica
behavi or of the target or by detecting a

P



10

15

20

25

 degree ufplalyin tifeclength 0f the RS sided hidp.nlh

reduction in the nunber of free gauge nolecules in a
sanple. In a particular exanple, a 10 functional assay'
for a protease (e.g., of an H'V protein). conprises
W‘?F\W’Hg"léﬁfl uorescent nolecule onto a protei n AGIIL2002/000614

ot hiev sopRéthBtRlimentd S MOnSaTfn 5 tid P Wl sl
fvvith a gauge, and this inteﬁlégt 6#13% S eﬁ){g%zgﬁxgﬁggﬁlccanmakeone
© %?@aak@ewu@@mﬁ @nﬁ@tpr@@qssiag??qm@, fort &aﬁ{)pﬂé giubmﬁﬁg;ris gjswonally used .

X ..:Which change.in inity may be determ ne

to Rl Ao Bl e pels. (e g,

polIarahZREmpRly Shbbiligcht 5f e i |

T B e G o JhE bl o BBl HhB3es aroa st of

In am exenpl ary entrodi nent

chergicalygauges,f| vdiclesome, thpivallyam smbll indinbyt, bindowethe tarpd) §pically at one
In an exenpl ar

o e BT L BS54 ASTEASh o i g
vaﬁbt&fﬂﬁétyi eSS, Sncli§ng @ﬁﬁgtéifhf%ﬂg Taﬁ' %ﬂl{/o?g Olcﬁ&gﬁ %ﬁgﬁ, ??)‘ example, by

of affinity (and/or lack o

detegfing gahgngs in theachamniealpbm biolagitxd dichavibr of thé @arget or by detecting a

s iis constructed froma

] t h of th
- roduliRCH, PAEGRUTDS 9hiieh 218k Woleawies 1 a gamplce Jnoa partioular example, 4

funciéaliag | £1] r@ At S | et

ARy “Z%’S‘?E“%f G bR ATy PUES) WhIblIB kR @ fuorescent

molegle ionta & @rotein (Ehetirwipeplids). The phtcaseis AkRfed AL with 2 gauge,
he vertexes. In an exenpl ar

. i stance between y .
and'tgfﬁ‘ﬁtbtg{aﬁgﬂ’?»*so‘?@% M FEHES oncountesact (erenhanagy itaaffinity for the protein;

C

) .whichehfigeS ﬁﬁug ?:Ja‘ff h@ Qiefégmﬂégg%lhn%dt r"rlggﬁgfﬁlm%és%@trprmgﬁes (e.g.,

. relatively ri ;. however, . . ey

polarizatigp)hofbthet infxtiirel 6 proteiai €S pioteab& B, @kdnplasf eR66Enent of the

. ga be desirable. 25 Each such moiety triangl € nmatches '

mven °%a?‘i°hc&ﬂ“§? 15 sglecterl tpolayet anoaffinityecto driendi mopreigaeticular geometric
h A ok-eties...Optional ly, the distanc .

tayouls B an BRfotey GubRYERESE tetobetin, thertpid gRPmeigy gfa darget area is

reconstructdiafrom HRN@&teRhinhidi 08 2 8niW i deGhi :
conbi nati ons of noieties and wdltagl{iﬁc%gy%gtmeeﬁg?%fea plozality of

8aUECHpi eties is: provided. As w l.l be shown bel ow, a gauge

J A R N N p—
AR By 10 AT S L e by i

define griiangletdfenoioties whithdnelndechath taedbfinitidhoyeihd Mbislissdh the vertexes
nore specifically define the

flexibility, sg that the
and the,  betben, e, Bertamen I o pxermplety, crBbodiEnnof 0o isention, the

scaﬂ'oléasﬁyld i/ Q‘Q%@ﬂeétgfie%@: gng{] ﬁ)ldel %iggélgg afcg%fl%g}e sga d/hg\rwcver, some

e noletres are's 5!
%ggﬁes and/or targets and possibly pt#’%';g%c?é)%&%edesmle'
EFls poal miolety tranglechatchesosparticnlanspetisiiyat vf dirbe binding!sites that

ng gauges for a

3 match Be {ld eéi.r?gx %)ﬁ?rlgf,%g %?@%@ ) itg/@exbfthq)mm% W vasf@qdefqr different

neasu : L
g1 6 o S, SRR D) chFRABUALERG s e

overl ap factor of

- distancesr betwgere thep pmistiesi is, providedisAs willrbe3shown below, a gauge library that
.includes a spanning set of such triangles, both with regards to distance and with regards to

moiety may not be prohibitively large.
In an exemplary embodiment of the invention, the scaffold and/or the moieties are

sclected to have a minimum flexibility, so that they more specifically define the geometric
features that they match.
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gauges). This can be expected to increase the
probabl lity of finding a triangle that binds,
/3%4% in view of problens which may occur such as

ste Ve &hes, chenical - mismatch and/or  sol ubPCIHL2002/000614
Typl@aidmlly,aﬂleescaﬁblds et (th indibtidd SreBRIRIA {of hARH fow molecular
Iﬂé’égm avail.l abl e, a nearl simlar triangle is

Sq 8% 1o mghioye ﬂﬁ'?qnﬂéfol?@’r ity| gaugemend/erstamzetst drel possibly provide

for at |east sone

infbFhanH BF siicalg, Sl ected so that.
pairs of noieties on the target, a triangle with a

snmafn ean ommmy tebodbaent tofe A TRveRtion! iviienSadltetihg ganges for a
r er di stance between the sane

t r| ang Iétg.lWI th a
brpuy, 5?% degtoppt e¥srlapfafimbietitiaggle Thprovided. For example, an
Al ternati vel

rcp&'iﬁbﬁ g‘ﬁer?aprﬁ&?f GPEb 3 fn%?beﬁé %@e@ré %gte?té?:mpgl in at least 2 or 3

to 2 or 3 ower or
f act

SAREANPhiScith 1o 'éx;@cte@(&%c%'asqu%?rpga ¥1ty ?;&'r %%% Ia ﬁgagge thf‘hl@nJS especially

age ov

}%\? 5 aver

in E’gP’é ﬁ“ﬁ%}?% high F@Vn‘?@ﬁf tsneh IaSbﬁtmty claskesa chpreizblemismatch and/or
e f one.triangles and/ or

soh%o I ecu oér?l %’%g{r)rp%?g&?nor 8£6$ iy Wf%l%“t FRirayalphle,so 2 nearly

simi@ @RhAE 1sﬂ1§é¥l@ﬁirb\h&:¥g @t ov%}lgﬂ; I S&l‘l’l@&l@% Nge gﬁﬁ‘ 1és‘?na"y*ﬂ>§ selected so

i es

thati\caffold and/ or ot her noi
least seme PRigsQfimojeligsianrthe rﬁ@ngc@aémﬂm with atspialier distance befween
to bi

the SRR B o CaARE il &gt e el o g, motetis are both

. availlble iR bindind. Phifl&h p'i‘&ug'a%gn—rebg%h ob&{ h?a%%g Ah%Tnat?velg tf’ 20r3,a

bi ndiing is typlca
loweg o hagher overiap @Stpmfmaﬂfxamplaﬂg:lr@ andl/ot possitdyp b GRstmRY fab:ﬁor (e.g., an

nden on the total binding

avedgy‘kb\}éégllaﬁf s Ry eﬁlsgcg ﬁglp glver ary mgy bguHann op e lgnmy or a greater overlap
may bt peeviaed fo¥ soliediinthlds an it %g%ﬂe%lsfﬁg Sﬁéﬁﬁé %ramo ylﬁs where there

assumed that the gauge
isa Wﬁmbduhbmfga@rmfclaihmginlto ithé Salffolduhdis: dtﬁé%dn&n@ues or based on

In some enbodi nents of

el Fignfal il BAD ibeokolhet sviain bses and/on riangles srodiicultto bind.

iqé‘f:l‘?‘ﬁ’&d%@%l. Shapfeshe %S?E?feﬂ“ﬁa‘??‘?%ﬁ & °”8'R%m Mﬁf};‘k"h‘md
&;ﬁﬂ’ les of two

of birglingyisclypicalle Topvepr THuS Sthe iaBtudl 6
gauges, Mgy, be inpa-uniform rand Wependention th@lt@ahbmdmgqm)b;thehiyt i general, if a

enbod| nent of the invention, is as foIIovvs

- probabilep of echfiE5 oF ik B tosn A pehetin. 1 sstwmed fhathe gauge docs

not bifl. STHGE Relp @5%% rar%@ of cﬂﬁbﬁlon Eﬁgt' can bélbgd {g} gr@r%%ﬁzﬁl/ S?é'e%&/

ch may I nclude, for exanple

whi
Overlapslq some ¢mbodisients v the iswdntisay ﬂmmamchlebw StbstabAly Figid, so the
sone

en i.zed nature of abilit in
-cut-ofgr&g%%r%qﬁé thhOPH%mPMWchﬁQﬁI{eé);E hm@d. f or rmppl ng a

are deS| gne%&m&%%%? 6P$E$§r£?lﬁllzﬁ 1 %bﬁl exemplary

embO(Emenmﬁthtm\@anon,wsdanbwgwe USL agai nst that target,
- 100

30

k| ng for weakly active conpounds (affinity of

ynthesizs & libiesy of smell duoketilos sieagnbdetopq:anmihpedslble 3-point

pharm%%ﬁaﬁorek't gltnpmtaF% %]ﬁ%ﬁf#l%% b fﬁ%@c&# Qjo}&@sfq’éﬁed%ﬁ% between

any

- them). Mhieiud Gaite 3ibRI Mich may include, for example ~100,000 compounds. This is

termed a USL (Universal Screening Library), due fo its generalized nature of ability (e.g., in
some embod:ments of the invention) to be used for mapping a wide range of targets for which

| small molecule drugs are designed.
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5 1. 3-Poi nt-Pharmacophores (3PP s) involved in
2. Reconstruction of the

| ndi of the hits.
‘g?%&*“ﬂ’gg?fte topography in terns of chenmical F&TEL203/000614
i nv@)vedFonaby taigscrécande AUSL tagBinSOMRY &lEt, looking for weakly active
he]llrngco Qre (-10-20 points) of the binding-site.
°°‘§Eﬂ rﬁﬁﬁvham ail P8, migrodd). f Theonsticel lcensiddnationspand experimental data

8 points for

indRAEhTRR! ‘b@rq g’?‘% g?o“?d;g%%g}&%?q\%%nﬁl%g& phar macophor e.

nanoMbl ar
Opt fepnal Cympbiatibmdipianalyzeihie abtivedboRctes, sBags: Mol ecul es
i nvol ved in binding, desi gn them to

are not directly.
pr&def i ?rg\émafhfgmapmhqmaﬁl’ﬁ’i’sa dnvodveg.in binding of the hits.

meet \

. Lipinskigs r ‘ “wel |, known cheni cal o

know edgé, c%%’sé) %hgéén %ﬁ@&ﬁ%@ﬂ‘%ﬁ? tgﬂﬁﬂ%yem_' {P%rms of chemical

moistiest invelved dn bimlile Geperase de edhpleee fianfacophié! (R1DY20 points) of the
nt hesi ze those as possible drug 15 candi dat es.

..and s
bm‘g’?g‘sﬁésti ng and. iterations. Some enbodi ments of the

i t] . etk mat | tial | f '
O a5 TR A 3RS Yo o cnngh .
6-8 poiatsploanymMblat biding) Sibsthef VRl tihefnachPRore MOPRbNMy Oby knowing

.a plurality of small nolecules to'the target iI's

whichepartshok, these menleales A @ot dinegtin swejvedoin bintlinggidesigm them to meet

Y ' t of the. i ion,. th I
P@%ﬁ%@gg@ﬁgﬁ% gamtg(}.lﬁ I y%ir"]ﬁéé?og S_Iaacﬁ fmngel ed as
a @t oUsiparall kidwal ch‘éﬁﬁcaitkﬁl%z‘ié&g@,scﬁ@g“r giasgﬁigiecﬁfbs':ﬁ&t amenable

own, bind to the target. In one exanp

. " to sygthssistandcethess omnsiderations: (e gnetyxioity) md: synthésiei #hose as possible drug

15
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In an exenpl atry enbodi ment of

nged in a triangle. [
candﬁ;ﬁ%{éa@.i nvention, the assay results are analyzed to

deFETeRng anl icerigls, t he many geonetrical sub-structures
inthe small” nolecules, actually bind 25 to the target

DI 86t BmbddlinddR of 8 ERIH r&XPRUs iR e Qgpatim\elfﬁ#oﬁ]tv enti on,
etermne I ch

-a.clustering nethod is _used to
of bisfig Incficny e, Fres malecle Ju sy X euplary: mbodimant of the invention, the
bindi | - i ngd - have sim | ar .
-mdl%gégﬁép rica %@agﬁ?%c u?setg’. tﬂ%ﬁ%ggd% @gﬁ"'u?' r cxample using assay
methogdsukbit &1 exgmpleiyhanbodinient ot the linvdntioh, fk!sridiomBlcelRPlae selected to

bi ndi ng sub-structures. Optionally, the sub-structures

have qrazeieachmodaled 3544 sst efrgeomeiriesd silysirastureh whighugas onsits own, bind to
' I nbodi t of the. .
the targhl, HBHE anyo, B o2 n R e b Weamoeries swnged in 2

nven

gl:i:nt 0 a c::orrpl e? eérgbggﬂng?ﬁiéfg{er %’??ﬁé(gr’ %_&%Z?%%I&s&e analyzed to

determinn wiichi of fhe osay ighemetticalctbrstmcfuresninithe sial imslécules, actuatly bind
‘correctness” score

to the ugﬁsltgé@ﬁltug{ ﬁ]ﬁqﬂ gﬁgzggpla;fﬁ “}gg)lo?igan G&‘/tbq gwestion, a clustering method is
R S T T e
bind andthat avenirnilar, gebfetrisioud-HRRTRES The oliipt 8f @B JRistdring tRéthod may
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:
(2) generating possible structures from the list of sub-structures; '
- (b) associating a “correctness” score withéach stincture; and
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two sub-structures sharing a portion in the structure
and, optionally, a higher score is provided for a

WO JoiEdiR 1 N which a portion is shared, as thalermm2002/000614
represents a nore cohesive structure. 5 Alternatively

or (GhRASiBEheivpen stcturevhased optheireners. t he probabil ity

of ' ietie hi ndi.n 0 a sane bindin -

ot ket R Bl Sme g b sBort Testmtide probabitty of
tworsnb-etrigthRb skaingd WirlorRinSe Bkt iaRd, GitlRally? 2 HidHe? score is provided

represents a_mnimzation of pharmacophore points
for pritruciyre iuvhicheq wiortéan. iscihazed, e dhat sepresents @ smoreycohesive structure.

] | di ment..of Lhe .
AudiafitheRPon Eddionaly g S reickerly it bivBAYHS b Mg differgat moietcs
bindded 1624 kamdbinking 1bEFH0R 26hd2 opEsHafY, 4 Ai off plobfed E’%%re moieties

of nodel s and the nodels are built (fand/or “rejec
sharg . sse1e bindiag sife, ashthiscepresents e dnisirhizstionuaf phaesacdpho@npoints to the

o O B R Ry s B e (o
gemne batekBeplad) hﬂab&ﬁﬁféhtbbfth%tiﬁ%ttiklﬁ,etﬁlefééf)g}r‘Bﬁ%oteﬂﬁgldmodels is not

triangles, optionally using 15 particu
actuglhnnilt lostearha pearaksis nfadp of thedipace efmodealsandothemmdelsargbuilt (and/or

iR BB T L comon
SURr & AIEAMVE enfBiinaRbE the ESVRHoR é&@ﬁé&@p@pg% used, comprising

such as cluster size, edge size and t
for exampleer si ze, possibly selecting a nost 20 conmon

supstructure fromall those that. pass a certain . ]

t hPR Aritng (oD RaSNtle ook pmatheo fesnds fpagies, optionally using
partib@atddnkipgttipdaed.r ucture wi Il be provided. It should be

noted that an actual pharmacophore may not be a

| i (h)t Budisg zihe amdsts tomriohy largte fsilrethu@ides t that fa®d shared by multiple

fr xanmple, a point that is technically outside the
SHuchieS: 8% ar ea, can act as a pharmacophore if a snall

o, %llle%-,%r | Nt St Re | ncl a tail .
t hg:? bl oc sg?)ﬁgicg'%lrggt [ vé1 g‘?’eﬁ’??@%ﬁ ‘Ji’p%%leléﬂgi?lflﬁé APPRETE method,
such tdseclsitrs izt edlge Glacemdntiinesholding BE cluskt 8RN 96Ssibl sdlecting a most
w ]| decrease as the area is further

bi ndi,n are
COm%%?‘bF&B‘?ﬂl%? oz ¢l thosg thatpass 2 cerain Siresholdh Tmprineeasgs, more than one
ﬁnﬂg&ﬁftﬁgmg?u&&%%h% 248deq | N addition, the binding

affinfty of a protel 111) S c‘)iften significantly smaller

avibyhduldbe soie that aasctublplameccphpleanyy A6t lRktkd 8ize and strictly
i,nvention, the structures for clustering are 30

t he |
defingd, G & xAmPlfe A RAMIGHANS tealimieally quigide ther hctivglased, san act as a
- SI LG o (b).a.pqint is.add
phap R €30 1806 o SHEYFup Wid R01d PRk e
active bt frdno gettiaeting with hthésibisirateg Ofte® hotweers - SblcVsice® ®f a binding

dg;i ne a tetrahedral; and 6 WD 2004/010136
area Arireaso Asoho@uee is further away from an active area, a control area and/or a

Q)

conformance changing area. In addition, the binding affinity 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:

(2) 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



(c) (b) is repeated until there are no unused
triangles left to add. Sonme enbodi nents of the

invention relate to finding one or nore nol ecul es

W& 04018 ug | ead) that is expected to match Geraraeezo00614
of geonetric and/or chem ca

tar I | it
magﬁ}(g%nr?@ag?dom% %‘@t“od\ﬂé%ﬁd tianglesdeR to adbnt s are

opt Senatrhiydimsad of the ifentiod 8A8E At Leconst ruction
m?r]t)d | of the target, ;glacl)i nst V\hfﬁlg gﬂrt?)eapélmo\r/eari ous

_ F‘(B‘S“é d8Bng drue head) thatjs iapeataftith exthich Dfar @ AFBS PR of geometric
andtt bRNiCa1GQ0RY t‘%mpqarp re or software. |In an )

exenpl ary —enpodr frend targst pregoBhe measurbments are optionally used to

© -BonEoutQUARKRASH Sk e thr it bl Dk Bl Parl G fRdesssing methods

10

- with a plurality of gau ]
may ba aag@ng dorotxapiphelissing shitdbec@npiger NaRd 0 @ SohWard. 1€ an exemplary
emiy @t %t:ofetgé.exa%e a set of triangular geonetries is ]
eterm Breg éh%leem@nmalre@mmde@bymmmngmmget with a
plurati Bedriol 5 GhdBBshAR of .ihe.target area.
s Y, tmﬁgﬁ? girlégrgt ar eaq@g%"af’%@nﬁ@gﬁfgﬁﬁﬂﬁ%@éﬂdwmw to

Opt i onal
the @ngg.;;jgmxpmalma seLof ttiahgular geofthid¥as Bbteiriimbd blyBuge matches and i

o lals, . for exanple a drug lead |ibrary.
con.%{“ﬁerna %%/{hﬁ‘?&‘gﬂ’&ﬁlp’éﬂﬂ ] of theytarges arpat  ar ea
] andi dat e

gembﬁaﬂﬂr $he Uﬁ?& drea §$ lcsglﬁtﬁ@g{]t?)ts {}m%&%{@ QY8 pharmaceuticals or

I froma relatively snall _ ar’s. -
pharppeastinglt likeetngtedalspfisticxa@pR) & Yirug! 1864 WBEAY| Hﬂ%%lﬁgge[ﬁgg{ additionally,

rocess of 15 drug devel opnent,

rjng the
- the t%l:éet 'gﬁ%g&%ﬁgavflﬁdﬁﬁtﬂ'@h selept drmoopt |likelys candidatéd fihan @r refiively small

1

20

25

30

. h ] . i cul
Blor el Rl B o S REATT o g iy proces of
drug dewtlopment, ts séledtan réjod m@iﬁ%mﬁ?@%@ 4%?%3%515 ag SF go not match the

¢ now ng whi ch ones are inportan
afge'm@g%@%i ch ones not to renove, and knowi ng which
p |ecul e are not [nportant woul d indicate
! D3 apaficulal SRR G ol Mt o se sy Lipea sl gaddig of subtractng
-bohl dedionsghcceptS®MRndWiR 9&,{@{}; . nventign relgte Lo X
a librar yepof gaugesg or ne“%gg{ﬁ‘%ggghﬁifg%ﬁlgﬁqnggyoﬁam&icatewmch

ones ok fojemove,andrknewengoihicy partbefiiheailedic 48 %ror'% Mégdﬁa?g{}mﬂd indicate

ses a_l arge nunber of

. dibrary conpyj . N
' wmmt(?’@%é‘?%%?ﬂﬁ%hﬂﬁ%ﬁh@bm@gon arelatively
xenpl ary enbodi nent

elem: ofthe i icf)nl to ) '
i lembBUHRDRL of 31 ﬁfe}aﬂl{e %Sﬁ%tt? %Ebr%?’ é??g"é‘g‘“éé?red 25 to have

of the 1 nvention,

measurrg bdiochennital catget. Tinob | ‘ ively
comprfls SAGILLONA Ly, the | o plary o Elﬁ@dﬁ%r@g’%*‘{”’ the library
P &C moleculpstconstrysteddiyentiatluing nyoiekidsl dielrelatively small

numbefSLEBRELIE BUR: ~Stryctures... Possibly, the geometric
o “sub- ot T 16@1 Elr %&e’iﬁﬂaﬂwi “-Hﬁmdég?nmftthp #veRtion the msilatics ase selected
to haveass ldveiar molée@iifaf X@eht! 9’“&&-&@' e ra of. . .
desi egi fferent triangle didg nsﬁgﬁe_)fs( 'S el é’%ﬂf&;g‘%ﬁwﬂn #_leahbfafy 1s
esigny x@nww,ylmrﬂ)debl@n{l;amﬁer; lesdt 'ofepiraBirichll déﬁ%&rélﬂoiﬂ%ﬁ‘ic sub-
structurése.ll%gjﬁ% ﬁqo? rovi de’ sanme 30 (overl apping geonetTic
sub- T (Sl B e Tﬂ% tmmlfomg diffeifent mioketies at their
vertexess BY 6ficoéxatillE . eX e, gach . sub-struycture
Igei ng pragi\?i dg%?%g%gfo eiﬁq?%_gle PR &5 evendy covered.
, \A8r gxepplary emboditeit @Teke IV eh@E thd 'B’ra?f ric. .
(overla cl gfhes nd/ oy different chgm' stri etsI of &?#?%F%L@ ﬂ.rgwde same
PR@ P%T‘Eé‘“céﬁ BHctyes desed on several scaffolds and/or in several molecules,
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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7 WO 2004/ 010136 PCT11 L2002/ 000614 In an exenpl ary
errbodl ment of the invention, the scaffol ds used

fqo | east two, at least five, at |east C%ﬁifﬁfdmoosm
east1 10 or any_greater or internedi ate nunb

s udh 2B gxemplrpagmbediment st thaiaversione fiersgatelds ﬂ&ﬁddgclude at Jeast two,
at 1459&{% ﬁQa%E‘gevFRth ﬁé&ktel fgllghqé%% E&S&‘ﬂu{n%%f"shéh Lgs pt least all

I'sol ntol orn I SOI n an oxydge

of ahé afdilpeing neiffoldd: 3tﬂbhﬂl¢h1ib©h¢ Ngiyriolddy 'quioliaé n@yrazmoqmnazolme
2' -bi pyrrol one; indolizine;, Thiophene; 1H Pyrrol e,

lsow%mdolse isptdeloimdpls yithean Grygeminepiety: atfaghed:| indelo[2,3-b]quinoline;

Pyt £3%bibyd ﬁ%y'é?%ﬂ%] igmhgne;. 1H-Pysrole; Fgpags Benzene; Pyridine;

Pyniiﬂmgép[%ar&uﬁi& PYSH-Thi¢h6(2;3-b yrrole, 1 6-D1hydro—pyrrolo[2 3-b]pyrrole;  1H-
7- Di_ hydr o- %\ﬁrazolo[15 r|m i ne; Quinoline;
Iﬂdql&oqd[h@ﬂﬁ[ pyrimidingt i n6;7- YdIO'Pyl‘aZOIO[l S-alpyrimidine;  Quinoline;

Isoqﬁjngll% Eygugno py B [4]1)1?% g 5?‘ oigjiféfdiaz% in_5-pne; e3 8-Dihydro-4H-
pyrrB]oﬁZ @ke][)lgﬂ’lL atdpiBQhe; 3- g}i—b e -ﬂﬁﬁi@l[m?:@j[‘) nﬁdm:?ea&-i—%ne - 3,6-

dro i azepi n- 5-0né;

yrrol o[ 3, 2-
Dmﬁ@'ﬁﬂj@ﬂﬁ?lﬁ 2’“?][11:4{51] nee- 6, ﬁﬂalldi-&imm[b,ﬂ[l 5]diazocine-6,12-

dlongt e] B;}g?xggcgrpéﬁ)?f %4%?1184 iﬂ@ia]zg-bteﬁz'oizlaycgggezn J[e éiooc%% r15t 11-dione;

. I .
4H gd% 1??%&1-4?;&;%4 bggﬁfl[ﬂégﬂg%&&;%ﬂhw&é&@m -dlogtcycl qSiphrrolo[1,2

-2’40 e]Hmel]ZDH-QaQ;oI ba4d%eTetrahydro-1,4,6,9-tetraaza-dicyclopenta[a,e]cyclooctene-

5 1%4%% ct9 eTet rﬁ%g[‘l%{?x L-lth?a t? 65%15[12%9 gyc%pceﬁg[é) g]%}rr]ctloéc?eneéc 10-dione;

ne-

2,4 élTﬁhﬁtrJJwMa%ﬂsldhhﬁ 449 Giada-Blch AePerfha )b yPREALRI-8.161f0he;  6,9-

¢l ooct ene- 5, 10- di one;

Dmﬁiréﬁﬁ-mmw{&%ﬁab&nﬁﬂwtalﬂamhﬂm-ana 9- di aza- di c@diodpiydro-4H-

4 el Blisda ot o SOThbs AR Deneminols S lindal-Sges 7.8

b
Dmgﬁo-ﬁ 1.9, @'ﬁéﬁ&f cfohgqtggje;z&e% 026 6' 2°L]5. ﬁ do# 9@& k%r;é@g_ﬁ 9-triaza-

cyclﬁlldp;aﬂe_u]mdthl- ll)-ohe;LO ﬂm‘ﬁﬂ'@d@ﬁ{df%hﬂmiwddhmﬂﬂMn@-one; 8,9-
Dlh}?@gﬁgﬁg%f gq%@%?%gfph%h{;hgpﬁlﬁiﬂen&10-one; 3,4-Dihydro-{1,4]diazepino(5,6-

| b]qugndgﬁ%!%ﬂf 08 lobhihyaroSs,§,1 | #5a YAbRGRAE Rbhh AR 7 308N€ 1 1H-10,11-

Dlaza-ﬁeym{b}fmoﬁn& Dihydeoxyaeids;- cyamhinbayds; bhotedyt Bidyelof2.20]aztane; 2-

Metylener), hidpaiopenzol Lﬁ%é?ée%}ﬂﬁ%fyéﬁé aﬁﬁ%%m&raﬁnﬁ%@e, H-
Fluo?&rgmlﬁg%%fi) élzL-blquﬁalff‘z'é | cy[31b1)[ u%%é?ﬁgfl@[g‘ﬁ' gg;%ﬁﬁé‘c' Pyrido[2,3-

d]pyldhhd!];ab e r&h&hﬂ%ﬁlﬁheh@;ﬂﬂdﬂdjﬂﬂ[:ﬁ)l4}dﬁepx Begio[4,5]imidazo[1,2-alpyrimidine;
Di_hydr o- zino[ 1,

1,4 IO ML B P B iat oA, bo-Shyeie:1, 4ar10-triaza-phenanthren-9-

o T SRt SIS, g oty it 2

a]pyBﬂ:Zdlﬂé 4, 5] Thiadelod, l-a]ihlaﬂiﬁyﬁkd]pmmﬁm Swone 1 9-D1th13-4a,10 diaza-
4- Di_hydr o- benzo[ 4 i m dazg[ 1, 2-a] pyri [
cyclopem@[biﬂnww ameza, 5163 ydee brﬂpﬁrér?a&{?mtm c)@%@enta[e]azulen-4-one,

6 10?@3@5 ?Lﬂ'i QhikH ﬁ?&a"{r&za?s&lz%éidzgleﬂ' fo&e ON€:4 5 Hihydro-3-thia-4,5a,10-

etrahydro-imdazo rim drne;

mazihycﬂapdntﬂ[ﬂﬂﬂoﬂ:]lé hi ensﬂarmdchbpmw:[a]rmﬁfenene 3-Thia-4,5a,10-triaza-
ﬁla 4a, | O di aza- clo&enta[b]fluoren4o
cyclfszeetatal WP%? | 6743, Eetmsd@amr ar@&zdaazeyeﬂqsﬁséh%ﬁlaé]ﬂsﬁ@rﬁ 8-dione;

23T RP Ryt Spuepipol 221 Sloyrigef3 4 blindolert d-digpy) 50 Dijydro-41-

-one; 4,5-Di hydro-3-thia-4,5ga, 10-
triaza-cycl opentala]fluorine;
8H 1- Thi a-cycl openta[ a] i ndene; 3-Thi a-4, 5a, 10-tri aza- -
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cycl opental a] fl uori ne;
6,7,9, 11- Tetrahydro-10-t hi a- 6, 9-di aza-i ndeno[ 1, 2- a] azu

| ene- 5, 8-di one;
wd Zoo910138a- Hexahydropyra2| no[1',2' :1, 6] pyr| do
VIO 2hba/ f(ﬁw}ﬁ]}moom

2 3%@%6&‘%% ofine; 514 Ig;ﬂ%ofrji_lé-b]mdolc llH-Indohzmo[l ,2-b]quinolin-

9-orig; 34, % dra&%afaf%g%{agaﬁmgauﬂﬁ&ﬂﬁe 6H-soindolo[2,1-a)indole; 1,5- -
Dlhl”ilTPﬁ’&Bm[b{[Mﬂdm@pb} awne;o 5i18-Dihydredibenzo[b,e]{1,4]diazepin-11-one; 5,11-

i b Bl ol 2 S AleEptind 08" " 745 Blkiro-3-hia 4 9.tz
bcnﬂa[ﬂmﬁ[-m-Bﬁ@[ b]ﬂ Fﬁuﬁffﬁ:@hﬁﬁ i g‘?jgapz)llnn [2_[:1 ])%mnm(gh&% Pyrido[2,1-

5, 10- Di hydr o- "di benzo
blquinargkin-d 1isaez ol €lhiy-f4,ddi@ndyblopéntdfbihaphthalenc-8-cnee; 2-Methylens-4H-

thi a-4,9-di aza 5 benzo[t] azul en- 10- one;

bmé[eﬁ%@f’ﬁ%g{ﬂo 3 “Hxal i ne; Pyrazi no[ 2, 3- b] qui noxal i ne;

PyId gélefal,! theldra ;
gal e % Huindbet %TQ.%?fr{ alg'ﬁtth% easier it 1so%oeﬁnd right sizes of

| - Thi a- 4a, 9- di aza- cycl opent af

~ Bauges apsk aigo doad with a wider vfage 4 steriaziash domdittonslandpe défferbnt chemistries.

the easier it is

o toh B . £f ol ds
On tht Bt E@‘sxﬁhklﬁkﬁnﬁ%}'gf‘% ffo‘l)c{gs;a%g Bt oy af iyt hehagior

and Syﬁtﬂ&{sd%gg of steric clash conditions and/or
fferent chenmistries. On the other hand, smaller

di
n Jn‘aerexerhphmembbdimemcmhs fipvepition Mh ufidtids Yus&f include, at least 2, at
behaV|or and_synt hesi s -net hods. In an

. “least {»@z Egﬁﬂ‘g S Amber, sieh pnold ﬁf ﬂl@rfollomg manietisseMe, Et, Pr, Ph,

COngf@ﬁ, mgr‘ cater’ nur?’g%rihcﬁﬁﬁﬁé’g BJ? i a‘%ﬂse BW?XNS PO3Hy, and

g@ﬁﬁn e), Pr. Ph, CO2H OH NH2, ketone,
halldes uch as ‘Cl or Br, other acids such as SO03H,

Pﬁﬁééﬁral,ﬁﬂﬁh herdYibitiddHha %ﬁ%gﬁggﬁ)&% n Chatect n%ing binding,

usi n&:m)re nD| eties may
at a possiblec expanse ng Kbragi sige. Usingafon@s shéibSeseiRgndsd @ ?hfy synthesis
tho l.i brary size. Using fewer noj-eties may al so sinpli
me nt hesis nethods. Sone enbodi nents of the invention S
re Q.Sel ec e Ilbrary for 20 use in
chgorq%ec quibo fi'%n “A§° tlh? %P'@’é‘?n refaff 9 Selecting ey i deti ment  of

use intdhardcterizing entarget.' RNGE eRémpHiyRiboaiNfen® oft E Y8bention, a range of
eorretrl es is estimated, as well as bond types of

dimensipns nf tarepbacameliies. is pstismated,afs well sxhinddypésaif binstings lacktions. A set
hond t is selecte

o oG] o5 5 o 50, 0 B s S o e

availabke k€iCbf RoleBies) eThel YMle@iodRla§: ?' ﬁ?tég%hfe Widcfronic with selected
sel ected nol ecul es being synt éS|z f esponse to

moleculps| heing @yntbcsmddemsmmise a0 delectby Sir ahé sel\ed:tidh ishghy2feal, with the
eady avai | able. Optionally, the X

gauge ”E@P&ﬁﬁ"{% l es |Qn%malnly dherastineation isenvarigys dnformation known
about ﬁ@fdggé&eAﬂefn%ﬁUQ&'oY%@n%é?@é%t oS aI I' *sifrﬂgqqflis(tiﬁggtﬁrpgfcrcemng

using a“firrs

Tibrary, ethatnis, efor rexampld, eudrd| Rexiblet ﬁﬁﬂﬁf hfityYoOlts 'Hoﬁ b@gf’s and/or uses
e.

and/ or uses ol ecul es that are nore

s
mﬁ“"‘%&%%ﬁ@l‘ﬂ?” axdlgauges are sel ect edt s? that the
et |

_ bR, We' dauDAVEe OIS AR fhe 1ary will Have considersble repetmon,
for example to overcome steric clashes and/or other properties of the molecules, that might
prevent binding. Optionally, the library includes at least one, or possibly more than one multi-
point binding geometries, for at least some of the physical geometries, for example, triangles

and pentagons,
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30 for exanple to overcone steric clashes and/or other

properties of the nolecules, that m ght prevent

o Bebi4n@er3épt i onal Iy, the library includes at 9%5[[
nore than one nulti- point bin 2002/000614

ossi hl
g egﬁﬁ cefvg Gtemplaryemhodimetts offfbe piygstiomlsuch a hbrary can be used

on BEOTELE 10136 dﬁgﬁa@%@gﬁ‘?} BH éi‘?ﬁs??e%ggéggg%@g bodiment of the o

WO 2004/

inventionpsugh . spatming tibrirg ivhisddhe méi’é%@tth@ﬁrobgﬁ]?i?y 8f bin@ﬁl%rdf any of the
a | er ent

can 21? sed on its own or as part of
EAUEESIp ‘"yhtf‘ﬁ"r? 9 éliq (gtast. fesizably,n comsidrrshlsirampee pf gatigea it is noted that a
ed to

s 140 S S DL By RO i 4358 St s

I NCr ease t e pr

to ggtheycnformatiore abolir tiey tirgef| mpmgemm riﬂahﬁang:, Optionally, the

auges. is noted tha

Al my f
st T aaHian i YO8 Fuppvida s@wcmun@mam shontiegargst Optonaly, e
struciiral infHd Pgﬁ‘lcl) ribdiCa B es ults Gf‘\n')a; ofa significant part

gather In orrra on abou
of thet fargestfon akarplep B Bict g8 ar@%bfwﬁl It ¥hod1 e ﬁ&t?& It ﬁadn exemplary
on is used to provide structural ormati o

10 - embcgﬁrg htbe fRY¥egtion, ayeeiwienla single thinding isufound ahseful mformatlon about

thetdr t%é@hhﬁ@ipﬁ@@ ﬁﬁ@;gﬁ n‘g;rcﬁlgu%gg ﬂgg%gggeg@ngc%sause.

ructure o
ex&mml ﬁlbodmleﬁ@biftb[@ln% fidn fcR! 6 Qlsi | & .Re, not ed
in an - exenpl ar;i1 10 enbod%sréinginc?& F& R ent i on,

. .gaugeo Eaflé\f@h uge dn rjlamtérivdng dargst frmlevdles ljgefgebmemcal and/or chemical

tion about the target is avail able and. any

fueas [ ?.gt?;‘ that assists in guaranteeing this bi ndi ng has

cagRyMYdinEit of
33?@8?1): ng and/or creati rtgé‘é“’g‘%dé‘éﬁﬁﬂbt%&ﬁ%@“us?‘P“ﬁ“

I p mtmﬂ?ﬁﬁglﬁagxe I aE . g?rlboglmrjr{eg{
Bﬁ%@?‘?’ﬂ’&%%%mﬁlﬁ%w lecyles prayids xggmw{gmgswnd (a)
([ e fral BRI S (i Tof Bl ey HHEE Symthesizable

and/orrlmrmgr desirgisle @hemicab behaiow ¢ sHotldBe hbRd thﬁleth'i@ bRfet llse ﬁe)uble for
for exanple being readily synthesizabl

re realistic,
‘ examPg“’Iﬂf/SEI QGItf’Wg desi rabl e cheni cal behavi or. It shoul d
20 exanpl e

d o] 0 .
' as S O\Amgmkie}?o I}#&h(g g {‘q‘\’i‘gia o5 Rprt P aL&r}‘E‘ﬁ@ library on
existing\iibirarizs.sion ib?ﬁ'fds . ..
e Sl | 1 n- sorre I |¥)%ar| es, ?Jh)@ﬁ%é’q‘bfa’é ady originally

eX|st|ng libraries.
composedy F lhﬂmm¢QH¥aﬂH&br&mmsnkmbumhmﬂh&|kno“ﬁﬂﬂﬁ§ﬁﬂgbumhngnmuhs
rat her than sel ect nolecul es,

of certafh e éIII ales 2% ﬁ%ﬁb instead efsselesting arganen and pbysically testing the

bindingfinigsed as input, instead of selecting a gauge and
phys‘lgséal ly testing the 25 binding affinity.

Mwmanmly,\mngxdamamgdammmﬁdews Rerdip) Yé lg%%ggﬂe, 3vhen a new

caﬁ'lqg for ﬁganple when a new scaffold’is
Scallold isacgeg to 2 Alldsga numberof catulidatest then arises @s aﬁachmcnts of

dlﬂ'erenﬁiﬂmttﬁe gtt.aﬁ"old In this case, however, an opposite step may be taken - a
scaffold may be rejected because it does not add 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 smtable
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different noieties to the scaffold. In this case,
however, an opposite step may be taken - a scaffold

wbdobeeiR ect ed because it does not add any (%T/IL2002/000614
not_ qverlap 30 with exist|

enqugh) .gauges that, d ] sting. .

ga?@ g’é‘.a‘ HP%%.%E chemica} design mgthedolopy it apRlieds tooiegign gauges

dlobad t i . ' o
T R A A PR BB e bR, For M, o fll in missing
partsref hmdasurdmesnt spdce.desi gn net hodol ogy is applied to

desi gn gauges and/.or scaffolds that have desired .
pr 3‘;’53&%@3’ /W%O&%%t‘%i s inyentiopy gAR (08 mers of fhe following are
43 e
conSE) R Bl o L RUR R LSRR IBPHARL o o oven
any 6Hihe deHlavgng propedies, an stdie toclst usefud ordemereatbodinrtPefithé &fention:
auge need not have all or even

of s, .however, a
anﬁgﬁ%ﬁwﬁw |15 gy ﬁﬂewépﬁase@mepﬁ forRecmoreoexset, (howeyer, a small
K : iV ; | . .
cembEor RABRTTRL) BE el G EAE ol Bhgl e oo spce. i
meanscthat the lemgthvasid/or selativgl dngled 0@ thedonds dd ﬁmichhﬂ%'etaysiﬁﬁcm amount,
to allow conpl ete coverage of all the

desi.r.abl e, . .
s pal)éff’“mﬂ@% 3n¢rpase theehapesofihonding eyen Haffpityis low and only

ds do not change a significant
fbre%tﬁ?gfﬁ%eoéaﬁﬁg?g@gw mass. This may increase the chance
of (d) Snshilingze VRIS by aflbwthigetsi t6 VeGnorRNshsi®P intasiréd @& steric clashes
oipts Qn the gauge bind. (c) Small size. This may

. p )
moregasdyia¥oidedet s to be nore easily neasured and steric

cl r il vplided. - {d) Non-t.oxic.,.This nma

o1 B ERoRE Sl llo AR U5 of i bpsE Ta UPHR Sl Y, dueto the
diffefing sémitivitg of dfifestink bells s SRMSIabhotibeenfifredli f f er ent

cells, this often cannot be ensured. (e) Good chem cal

beledFasd. chiepienl behavion Fhis meansqthalgthei gaugo lisisblublenand binds under

| -G itions tha not di stort the gauge,
cond it 6 5ot R e e S ¥ OB aBiRlab  n mo,
Thifp St tindifAg OTes RERRGH BROEmBJiiRAL dMHE HveRion, F example, 1-100
. example, 1-10 m cronol ar, which is useful for
micreialep whicl is ysefablor example ifl solubdity isdrivairttgxicity isitiggh. 20

B S e T G 2 o

consideref s be @08 prépenids Vrdsaffd e ekverda 364818 nded 88ChARLall or even
have all or even any of the follow ng properties, in

- any of thedpllewingpropssties) infaderdo e usafbldfdi srme embddimients of the invention:

[ Lon: (a) Easy.to attach noieties, (e.d.,, . )

o 4F Tk T, s, B85oich e e SPThelar SaugR) cRAtgin pure solutions of
partiddddrichfgdsar gauges. 25 (b) Provide a w de range of

sizes. (c) Have many (e.g., 7?3, better >4, >5)

at(bhBriowiseta wide mnge of\lizése every hydrogen atom in a

e l&ﬁ%%\'&‘?@%f >.|r.,11{5 :p?{tlggﬂﬁ nﬁé?tpt 5 hnegltaplggl {]7\}]1’1'13I er\]regrnhydrogen atom
in a molecule is potentially an attachment point, in an exemplary embodiment of the invention,
a useful attachment 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.

11



a useful attachnment point is accessible for chem cal
mani pul ation. (d) Wat (relatively rare in other

gauges) chem stries possibilities and/ or gauge sizes

va2empr@Edsed to the library, by inclusion of tRew 002000614
nt, of vari ous conbi nations

f ol Al .att
of o, Proafihny ermfféifief 58 T hatentiie. ape pr e kokiheniolowing ar

of "nol e

gilidred eoothd @dselan! / aRCT/ JL2002/ 000614 | n
O ﬁ%gog%eg%ﬁggltl%éﬁﬁ ¢ one or nore

an _exenplary e iment o I nventi on,
of (Brpanpiesfpnegscs distaaes biéwech bandoe desirabl e

pr ' f_a.gauge l.ibrary: (.a) Spanning of a range ..
of “ah s‘i‘ééﬁ?%%l’%‘é’i’g% RBA§on gltﬂq &gbog%aﬁm#@ rangg of moieties
arepovided on opposite ends of bonds,  a wi de range of

nmoieties 5 are provided. (c) Sub-structure spanning.

FofS)tSwb-stmstuse spasninge Forthecmbestruetuge selectdd; e &ianglel 3!1 possible
et._ can bin

ﬁmggs%ﬁbg%ﬁﬁ&ﬁﬁg%%%f it ot I 26k ey g B ipFar The
s @) Safalk The knbllcditde bRnPEEHEH T FQ{PrQE@c‘%I fcﬁgdgrs;&l?gfrﬁg%y cannot be

the |ibrary cannot .be t'oo sm owever,

- too sprall; hgwever, ery lgegadibadrios anogenemdlysmanscesshfy. . . (€)

10

AT B R i o Sty o
O L A b e i 01 B SR B BB B o
urHr Ynifomny- comgraie Yarioniscypes b0 nnifsmmipy fray b ipfevidad, )foT example,

e sizes or_uniformty corrected for chem ca

.y bsql
o "m‘fmla‘é‘LﬁZH‘ZéﬁgI"é"s SizesHr WifoRpty correefed farrpbiemjcab fleprindeamese For example,
@

15

- 20

25

30

. m&or@e?ﬁ@?c%&%&ﬁgtﬁ% ggf@% hﬁelgq%;gl lg%?‘hﬁry

tho a4ty of ka6 000 Hod i it N, S ot e, 1o
provideoa said ficrnedized dengityfor difforedtdengis. and type of overl ap.

V\gil nore overlap is generally better for
2né niyap dok eeEilam| Whilee modtez evértap, is t ganbtallyr better for

' r
recondfitfign 24 Endileh sGherytiiBhy SRS olifts th it ol ibeRy ize Bhd cost. An

e.g.,
overlag ad U886 (¢.5., &idh &XRipR i8 ] .
aﬁowever,( %he desi rabll g’“ﬂ?%&ﬁ?@ﬁ‘%ﬁ%g@%ﬁ%ﬁlﬁgmmma

t B groveral choweven the desinbieaprpertics ypey dépend onale rtz:j{rgetl,1 environment
it,is noted that

itjig nted ha 4n sergpe cases, the

Beoncrac 0w oy WYL 8 Rinl-Apiiilte Oy { ot DA sy, He suiabte

Sul t

for only gragiofta target, Haitignin d losar pesolutivh, PaeRg Ris @1Ho) lovB@hp shd/or being

fqor sone types of targets. Sone

tgﬁgg:‘to fail
prone I'semedyRss of Hsgsthvent i on relate to nol ecul es, such

t hods of synthesis

\nd - f ol
e anRUAER of e o P 0 Wl kot o5 |
gauges A Gcaflde Mt ihctBIGNSf Hnth@REPAEYOE Which mdy find use for libraries in

i nventi on. . _ ,
accordance with exemplary embodiments of the invention.

* There is thus provided in accordance with an exemplary embodiment 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 binglin.g of said gauges with said target to obtain a plurality of assay results;
and |
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aSSUfAg,

There is thus provided in accordance with an exenplary
enbodi nent of the invention, a nethod of obtaining

Wb RisoN about a chem cal |y active area of PR TTRb 8 000614

B R BB Pt ol Y lalon” 3 R hemicply ative arca

Opticnallytsaidl dabipds allowrlatib oPioRBEHSSsal gadgbd A§t%fnaﬁ(rel?r gr additionally,

auges; assaying a binding of said gauges with
sai ﬁﬂg@tarmonsbu%ta Hsing)tugdlsmﬁoldf assay results; and 12

%{(1)4/ 01 6 PCEI/l /000614 anal. 2| n ae% sa{}/
resul $XPBP R SHGPHY P G181 8u‘f°n§fé apcf;ga ges do not
mowRGhbréehay EA. unﬁ§§ btQBat bOKcahMidl i & th@@aﬁg%t ation of

moi eties of said gauges. Al ternatively or
addhtanomsnplary eabadlimentgefs ther | mventrmx ranalyeitg ustinnyises identifying a

o e MRS R e s
Optidaley, "ehid {ddafigdradiordN|cRRDried  tPRghial OkGH oné! eAIFematxvely or

a plled to the gauge. In an exe ary enbodi nent

addltlheallm mntlf)mg compalsyszidanti fyimgpr condiguiation thiat yiatdhesa configuration of
= bl et X1 Py oagelienafiy dfeniind eolpaies i Gentivig 2 Eonbiguration
that @kt B8 Inkatch 53609%???}16@ F at ??/m%r Mgg ot ﬁoﬁe[l‘y?@@éﬁltl?ﬁng commprises

configurations native I ona
identifjdmg ibfyystatipticanmalysissof daidtaskyy neyubis. COpﬁa;@My,aﬁde&nﬁf}ﬁmtcompnses
4 tc sla conf| guration of 10 a bound gauge.
1 enﬁﬁ?%g B8 or additionally, identifying conprises

' dﬁi‘%ﬁfeiférﬁ?laﬂr Er?&;du%ls'ﬁta& e mw}éﬁﬁﬁ%dﬁgﬁnwg JBRpe assuming each

conf i gur at oun gauge t1on
gavgediardicatey iangingle nqonfigwration. deltdrhdtivielyg ob ﬁd@haﬁalm lideakifying comprises

anal gs#:s of said assay results. QOtl on Oaé
gt Sgme atdhe geiges inicale o plwglityyolqonSgenations. Aligrmatively or

f
OB B e ERBREN IR Bt Bl 7 el B A pliees of s
conﬁgnrdtlogmratl on. Alternatively or addi tionally,
fyi nq corrprl ses assum n%e | east some of the
ﬁ’g@k emplay eEbadinegt gf theynyantiennthe geathad epmprises reconstructing a
t
] A1t o RN o 5, R, B 5 ey

resultsa said pannﬁclg:hnghl least fodrthamicak Bilding it eRMOPHDRERR] sAd part includes
ventiaon, the method conprises reconstructing a

aﬂe%snéﬁgfmlaﬂ %‘?&“%Weéﬁ | east part of said chemicall y

Tl al d.assa [ esu
sal dAﬁ bart ?a:% %‘S&"’%{ 8%%3‘%‘%8815 t@ﬁ St ?ISC(%‘?H{ ﬁ?ﬁ]ﬁewﬂsm"m@ a
spatigirmags of zfﬂdéasopﬁ{ bf said ethethiPallyt active htidefromadt 1éa8do 6f configurations,
chem cal binding areas. In an exenplary enbodi ment of

said parbinchiding: at deast fourchemienl dindingpaintss Optionstlyy saidt parhincludes at least

at least part of said chemcally active
i EELIRndP o

east two of configurations,
In an exemplary embodiment of the invention, reconstructing comprises:

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

scoring said niaps; 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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25 said part including at |east four chem cal binding
points. Optionally, said part includes at |east six
WOk eRh3di nding areas. I n an exenpl ary enbodipggit.2dbo00614

t he.d ' ructi conpri ses: . .
{ oot IR cofal shAF B By F Lo e SRR ST clpster it helopgs . Optionally,
saickmlaﬁvetprdpegyﬁ:ampﬁm;size,scori ng said maps; and 30

selected a spatial nmap based on its score.
Al & F&th%l’ﬁ")b embgdiment of|thy inveationssaidispatind map includes enough

s BEBOEER b AP0 BHEL Rl B il i
the binhiiglpoigest Op NsaflidpatisluGh R fude@ e dsB 6 \Wihdir %Pohr}tasb Optionally,

. 2004/ 010136 PCT/112002/000614 selected a spati
saldspatied map acludescat least Hbivgigppingd. a cl uster it bel ongs

to. tiopnakly, .said relative proper. conpri ses .
si zlg%l énx%gl#laéi ngﬁ’PéilﬂfnLﬂtg}ﬁ oy o&FJ Faclﬁi_}é/eti . pSofpmprises a set of
gaugesl whtls paleast! 100000 gangsy d%‘ﬁoﬁélﬂz‘ﬂ 9ald sbi Spéﬂggs\?&r{gﬂrgé 9 set of gauges

..ensure_binding of a small nolecul e drug
with-#deast 30,000 gauge® natching 5 the binding points.

Optyj i atial..map includes at least 6 |

bi N %%L%%Pln_ se.m%%?‘iﬂ%‘}‘igf {5 Bvention, saif gauges FREBPTiSH aPQigiies aranged
in spitial EFiguhtiohSHdWhaein3hR- galiPesaile SR B, al?mﬂﬂiapgﬂce of spatial

of the invention, said set” of gauges conpfises a Se€t

chergical ¢pafigerations h at | east 10, 000 gauges. Opti onal lt% t
with a

sai.d _set of. gauges.co i.ses a set of gauges .
o 18 o Bl a1 SRy nea g Albnseeh AR oforirual space
that § . . . . )= od .
U o b H A R LS A O, 3008y o
poing of virtualispece thatdn spanmed byssid spmesisobvearpdiby ol least Heed Gages.
conf i uratilons. I n.an exenp] ary. enbodi ment of the . i
" i AT Frsplaty sorbadisent of tebinwerfigmnat lepst B 3% w4 said sauges bind with
. o . . . : : .
said td2gét. Oﬁn&ﬁﬂﬁ},&% eddtf 1‘|%|%f gmg %g\g%g kﬁ@a\ﬁ% §1& g:ﬁgéfi %%}eaﬁs, at least 3%

two gauges. tionally, ea

-

~ of saixt gariges bink veifhemaid tatpat. i s spanned by said gauges is

coyered by.at |leasgt thr gauges. In an_exenplary
enoth FRAPLEY cmbediagpb pf the ovemtion,c deasOS0%0é said huees are defined
o) ' ' f , ..at t 1%
by sl ABIRCE R0 Ak BT % Phan 00 Sleerol BRI, oot SO St gonges

are definet byaddingf meiaties tgausgios fowvardhm Sthscadbmist arget. I n an
t of the. invention, at |east 50% of

g 2&%%@?&@‘11% @f theyinyenticay iah_be&w]aisk pabof @leuges uses fewer
than 35 it rert SHEhichTABieAN o260 e e ALY dnsollembBRS

a Bem ofeniplarg enbbdimdnd of thefifirvdntien, , 41 168t SXE 88! Fghnges uses fewer
di menf of the inventjion, at |east said set of
than ggg fezenyl chemical fagieties to define the chemical behavior of said gauges.

In an exemplary embodiment of the invention, said assay is a functional assay.
Alternatively or 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 2 protein including

- a biochemically active area adapted to engage a substrate. Optionally, said chemically active
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than 15 different chem cal noieties to define the
chem cal behavior of said gauges. In an exenplary

womedhigpit of the invention, , at |east said 51,%/[35002,000614
i cal

auges uses fewer ., 25 than, 10 different chem ca .
maﬁ%ﬂ Sgsan greg é?m‘ﬁ\'@nﬁ 3@1?@14@1@1&#%%@@5@- Stemgtiyely or additionally,

saidbeBIRlly betiRbr EXGRRREY o EHRRNbAEBE <ol pldhn | NNt i on,

said assay is a functional assay. Perhati vel y or

addint arexkinplarg a¢nbaliment of the binvelition, aB@Bying comprises analyzing

Al tfﬁﬁa&_jvel Y. 9" adgiti onal |y, said assay isS a . ]
succegy il piading aEas Teaf oD gpugr, AAlpmsively radsHionryy, ssalyging comprises
an . .

BBl B MRS Vgl AV Yupay, i

compeisdsanalyzing sutdessfulIinding sfndensof00zangésur al substrate

of ,said targég)t’&h%blg .an exenpl ary enbodi ment of the

i VR 3R SFEmp t o HR? imveBtien, jdentifying gommuises identifying at
1 i ﬁ&u! .l.ve t ed . e. g e .
easgu‘gjstc&r} at e.tC oéllﬁ gﬁ%ﬁ%ﬁ %gglgacﬂ%m %aﬂh%ug’g%ﬁgem%ﬂf}% CompriSes
idenBififrig @ 0436 TRCHffdr@RORFRAATiOns. SAREEEDY i o8 esddafbrall@didentifying
i ncl ydi n 'Saig,tdl bi ochemically active. area.

COmRPTI5Gs igeaf! gest 200 ditesmb ponfisuralign® cheni cal |y active

' f . said in. |
o S AR A Sufbol bl 6t 0 i Rftn, RRUARER L GDisct” "
coopnpaing saitbhyy towlead date basf ald bi ndi ng of at |east 60

gauges. Alterpatively or additionally, analyzing
cofppsting & lead fioraspid; ‘%ﬁl tiage fasJurther ups respongivefto atsemblancee or lack of
t td yal y _or additionally, analyzing
Smn%%ﬁ%ﬁ#@%%“é@?ﬁ%%ﬂﬁgS?@é%%%sfu| bi ndi ng of at |east 100
gaudiematively onadiesiallsy the fElRdicoBRplsesdf the invention,
identifying conprises identifying at |east 40
di FPBPAERE seidrinenioradeaddaia baser andnat i vel y or

addi: f i LYy w0 dentd f yi omprises identifyin t

eS0T ot P e REhE o rpeBsivs Yok gerilance between
said Bddiahd @d@bday, 1 dentifying 10 conprises identifying at

| east 100 different configurations. In an exenplary

enBéamnatsvaly or additioriaHy,dhe methodichmprisashod conpri ses:

o PR e R B b D ac B ol RER e CpBiLk vipnstmcting

' ribeBosRiF¢ i sal &f or s8 idSAlfes! ead
SOt SETOAGY ML

and said nmap. 1 I al ly,

mefHaexennisry enbodimenigfahe imyersmingtheamethal contprmeds:dat a

base: .ej ecting.a | f i d _data base f

D g s SRR 2 Rl a0, Do for

| egttbcangl a 9840 F6RPsai A \ihts 'asd fd{'%bfhéi“uséqg%%hﬁvﬁltd ¥ mdtiing of said

met hod conprises: 20 constructing a lead to have a
configangipusrte saiddeadhi d map. Optional |y, constructing

ﬁ S d{nlt %{ees @ﬂ?@b&%éﬂé@ég vsegi!ign, qﬁg %fc%ho% cosn(l:pargsfeg lcggstructing a
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: conparing said configurations to a

woeadyeatss base; and selecting a | ead from sai q,cﬁ@ﬁ 02/000614
basg, for further yse responsive to a matching o SZ‘?&’

25 CBHF iy HsapPIoyiledan aceprdance sath anrexgmplacs epibadignent of the invention,
! _ . . et hod . frvent
B o NRhafling B8 Bt ' phliel o) WP a8 Eonfigpeations in o

targeh compnpingr y enbodi nent of the invention, the nethod

con%ri ses selecting at |least one of said gauges as a
| eatPSTHE drtigtarges cBitbr ¢. Plomality, ofy gangssp havipgekhowli nleebical-spatial

' ' nRLi ses _conparing the

confitsnd ALkl TR IBL, BRERKL SPR-OMREHL " 1
obtdefiningt a1 iacrag| cfSdpatiy, @at apadknfbrodidh Vet B¢ hRinttad bRhdviors of the
clashing data tqg provide geonetrical information about

vertgxespie ngurgiolyy 2004/ 010136 PCT/ |1 L2002/ 000614

Th ' ' , rdance wt exe ar
entiage e batoRli olihos B 856 G100 RE abtsral BERT SHthg
t hedentifing teeextdtere pf v caifiguyatioh it BATERL BRALKA |clusteﬁsé Optionally,

. diconf ieq%urati ons in a target, conprising: assaying t
mdipang SOMPNISES $PrpAding pi indiestion aespensiveid agpleading function. Optionally,
. Y.

id eal i al figurat.ions, at verfexes }
sat tc%gr it ’fufng@%fr %Vclieé)gn(g loa%gl ?s.tlyna@ cReLey, oﬁ Eg@m&gf a gauge to said
targetef i ni ng an array of spaces, one space for each set of

chem cal behaviors of the vertexes of each
contfFi§UF atsp prevideddinpgedrdanceanith areexenplaryenibodiment tof the invention,

' engrate clusters; and.identifying the

om0 RSl SRR bl it Bl onbendipRat eiareet rom

todflsab-Slipes, Qait ONAhic indickfsiatbGAhi iR ' : .
asespr ead] ?ges Sﬁéi ndi cgrtiiméiglcja%gsaponsi églatq)o a %é@%far?ém’ comprising:

f upRleqtiag a baps fromashidysnb-shages, spreadi ng function is

de nt. pn .an estiated ener of binding of a gauge

{0 PRy 3o S5l er boing b fronsrirahion theetoh edivaiher at last
along\bﬁ&sidélﬂﬁié%ﬂ'&h@hﬁtcﬁ@ﬁﬁ@ﬁ@aﬁ&bé;%t}oa ?siﬁl@‘ﬂ?&&#ﬁ?n’ a

met hod of reconstructing a s shape o0t a chem cal
bi #eimylatiog said sntashapes tof said base;gmtl from 15 a set of

) f whi.ch indi f said
o1 TR S8 FEPae po St Brrvitiossiig vl olcatisng sbrsbames are used or
cannbt K 0sed)i tHersbpr® 4 siaBe 6E4 bﬁair%tcohﬁg%ﬁ%?% said target. Optiopally,

sub- shapes having the property that
the myithd, comprisesivariatighalhyrepentingiseld seleeting facantulaRigind@pehting using

a citRRF ofleP 38 st oF hefavcs P seralp Biemeigod apaprises repeating said
selecgﬁéb 8 Hakd endt @Qd%ﬁ@%}ﬂ?%ﬁ@aﬁhg Yot Qtﬂlﬁraﬁ‘w ofBifRA base selections.

) -shapes are use
Optionally, the method comprises clustering a plurality of such shapes according to shared

sub-component shapes. Optionally, the method comprises selecting a sub-component shape as
a resulting shape based on said clustering,

In an exemplary embodiment of the invention, said sub-shapes comprise friangles.
Altematively 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.
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cannot be used, thereby providing a shape of a binding
configuration of said target. Optionally, the nethod

w%%%&@?s%_ variational |y repeating said select iPQ‘Q‘gLZGOZI 00614
acc;g%m atéln(? ag% éﬁgeat|({1 umgp a different_ order_ or . .
Sel STY BrAley pRYged ik pitordates Wik dp cyomplaey erakavient of the invention,

a meMidAof §El6ctin@ARBAHII ftdisd in SELEGH | ising:
variatjonal 'y repeati ng %no g 3%?%?‘???93 e%l“ “I‘J'g?ﬂ(g%’ COmPpLSIng:
basgrovidingc? ipotential 25affpldi molebily  in¢thdinget placklicy 0P possiisie attachment

oiﬁtl gsrt er.iﬂén .a plurality of such shapes according to

POISR ?e%m - conponent shapes. Optionally, the nethod
CONBidri®S nggﬁgﬁ%r&gt@]ﬁbﬁ%ﬁ&?gnent shape as a
resul ting Shape based on said clustering. In an
ex engstlng sadbpndéntiahscaffold molecule nésponsive ab G ek - shapRiSty of said

i se iangl.es. _Alternatively or additionally, L

scaffilh Opfignatly S8 16 pheidiints chrolmen AbeaRtIAL Fad dack of rigidity is
relaM@d tEofBS RNGhtiaRRafiigL ein two sides are said to match
if the cl%,grri cal %feﬁﬂavi or at their vertexes match. In

an Isxanpiemplaynémbbdieent of thehavientint the Mmethvd® cdir@peiSes selecting a
WO

re.sai.d to tch i.f their, length is simlar. 1
Sca%&%kﬁ?ﬁ!(?f’oaél J i Begs3i80f614 There is al so provi ded

| N 1RG4 xRS bbb ) LABRLoSh it le
i nvention, ?ﬁgbhglg?égF st(lgﬂ%‘%%ﬁ%ia@ eg%gﬁﬂﬁgl‘:%&pg%su.se in
geneteatining aplusality of gangs enobenies Shdt ichii BE YenefA8MbY ddiflg moieties to
.dprow.Fd_': n %ﬂpot ential scaffold nolecule including a
said pofent stcgff WIS e attachnment points for noieties;

5 ?IHEIJE J: 0. di | ecul.e; and. .
rejq'llgfgt i ng sgi?oia?l p%’!tlgihngi l'g?ﬁ-mg{:%#rpgﬁl MIS%M gﬁ?rggﬁloﬁ%qﬁ%mnons are
addaddyesaidamnbleotdies;iagd di ty of said scaffold. Optionally,
Sai% lack of rigidity is absolute. Alternatively, said
| aéklegme saifl petegtial seaffald moleeule i aehurmprst signifiednt spatial chemical
| akyq-enbodi pent Of. t .
conffEEcR: S thybaBRL 558, G BERE botoR OBlighalf, iy method comprises

seleciingfd sdatfolbbazeld oM a AumMBEDE! confighral&is 4dA6d 8PEaid lsbarfild. Alternatively -
exenpl ary enbodi ment of the invention, the nethod
or E&Walbess.aua signififant spatial ptanfiginatipns fargy xopBgureti@suhet previously
t rated by adding noieties to said
pmv%%taé)ﬁt&?%#a%g%cgﬁ 0l d nol ecul e; determning for an

exThérk igalbé Brovided RO bédoddhndh ithSikedxeAlpl A 8Fb6&kment of the invention,
configurations are 15 added by sai d nol ecul es; and

a methodnfselagiinga grugpmeleculg)to be addeditd asoleening tibiary, somposing:

no, Lo £ spatial chem,c configuratians..can

peP DRl sk 67O et gitciCdTal EPlcost B3R Bh s rne by,

t heelevtihf @ oRaiHpab@SMoREhI. Honhidsct GREf i 1 a

nunber .%_f @co_nf_ i.gglur%inons added byssai dﬁ@?g?l?g?]gaﬂ&?

Al determining elrigidityrof seidipoteptial gayge smiatuls; gmd fi cant

;P%j/e%cgﬁ% ?@H fﬂogelﬁ{iglt gla%gg maorlgcufé) Pefsﬁcgglrvaet tlooanlsaclr:] %tf 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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20 provided or overlapped with, There is also provided
in accordance with an exenplary enbodi ment of the
wonoeibiopss, @ nethod of selecting a gauge nol gekhe.d09000614

be added to.(i\ screening library, conprising:
provPaftHg $pid potepfiat gavge: molepplec fuitenldaral least] exms significant spatial
ch@nichl @hfiduras ik chdend ¥ SEl €Cting a potenti al
gauge ._m)_?uergu Igéfrpmcééaen%%ﬁé{m%‘f chenical nol ecul es; 25
det &lptipmillyy providigg disttyoOiokanles Béth@es %len&éﬁ’r%esalid mo[lecules using a
e

.. .npl ec :and .rejecting said potential "gauge nol ec

S nEs E)‘f#éfq/éo t"g"-“él:l Jlnél?:lﬁtll%g axej élm%W?IYOﬁ&@hd%dgj ;%@getively uor additionally,
: . N ack Caidi by

profRUBE NG of ARl BRR b SR Rt a herhio ftyindi 1 1

absol u
r el &t awvexetmplay kaboginien bt tHe ifeatibn) it gdude M sSRPIr %des at least

enbodi ment .of the invention, the nmethod Conprises:
ongy e‘P%‘f%nﬁaeHﬁca& copfigniaign RAt prswiensyl provided gor awverapping a provided
onOf said part of a screening Ilibrary;
determning at | east one spatial chem cal
conThae isdlsoprovided @ sccpedanbd with aRkBGHIR i i '
20041 10136 PCT/ 112002/ 000614 sel Xl eBltimbAt dfdhe invention,
A

co

FrentingAl deashapertion of p screeningiifhrany cdmpridingne
. i e JopdIn -
R e T
ol detenérsing @nﬂalﬂ?%\fg_ﬁféﬁﬁﬂt gl GesSwhich IR 8¢ Uéeﬁéd;ﬁiﬂyaﬁgclﬁng moieties

si.ngle scaffold to ich noieties are selectiv

to said;s &.and| t ernatively or additionally, 5 providing
a l es comprises. praviding a chem cal i )
] %?%?@fgg Eﬁg@%&egg rﬁﬁ}%’gl%ﬁu@ﬁb@gﬁ ﬁl@ngotoguwﬁghg]m @Yeslan in chemical
nfigiurdtigRlOptibllye t borhbri | : :
* spat i‘glﬁ gﬁgm CZT ﬂ%ﬁ?ﬁ%%?%%g%%gg £ &%lrgep\??%&g} gg'%re%\t/}faéé’gd over six

spatipl chepaiealoepfignyationsr ovi ded configuration. There is
al r-ovided .. cordance wi.th an exenplary. )
oSS Rl Bpovidd 1 A ARf, with an exemplay emiodimenttof ag invention,

a method efBducingdédréAthgibrarySChffikiAg | i brary, conprising:
sel ecting a scaffold nolecul'e td which noieties can be

ad d@crachimolsentern n?lezﬁt gm Dtﬁkéiﬂ Jibnaty, ﬁeﬁeﬁ?”hir@ sm?mlg all the spatial
n e Ccr.ea a cnling noieties 0O sal
cher{8afcdnfigtlihy o & Ratin 1% oF Bding hotmrs sreuidse yds mhleele; nd
do ramvisgibgt gn&mglt OV @iisl %ﬁbﬁgg‘g 'redﬁﬁd%nés spatial chemical

confjgurati ons. ionally, the ne compr i

configurations.(Qptispalbn stidicegzinpeder tdthteeadd over six spati al

chepical confiqurations, There is also provided in
2C P AES R led in agcarinse i Ascremeley embodimént of the invention,
a methitdTréduding a%cf@ﬁjggqib%,rc%%gsﬁg: a screening library,

conpri si ng: .
for each molecule in at least part of said library, calculating 2 binding 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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for each nolecule in at |east part of said |library,
determ ning substantially all the spatial 20 chem cal

W%M/ " tions of a certain order of binding @%Eﬂ%ﬁmz@u%m
Mty o

provided by the nolecule; and renobving a plura

nDldgetth@ingMii 86518 rah@®d WP AARkncEP AetRberC B bhoints to be directly
~_configurations. Optionally, said certain order is
identified by saiéh&ibrary;s al so provided in accordance with an

ex | ary embodi nent . of. the invention, . net hod of .

" e SEETping 2 deeireilORer 4P PR Mt PEYYiEE BIEEgE mislegples of said
librafp| ecul e in at least part of said |ibrary, calculating

a binding probability of said nolecules based on

endetganinmgooset plidesied binding fypes teebodiseriminatet deistees;camd

nol ecul es ose. bi ndi n r.obabi lity is.below a ., . o

* nEEUREIg & BT OLgEen S pavkes eoch SRR S BROBiRsoF pinging types
and 8taBeds DehideRdhdts) s36h Aaf QidRhBedvePa biarhlWMRESIEN ¥onfiguration space

dependent on a flexibility of the nolecule. '
that Ahgledes ataid, disjanpes auitiisaid drimdihg tyreai withisaidi desire@ ®verlap. Optionally,

robability is.at,|.east esti mated.based on.a . .
BeneLyg? P%“Fﬁtafwﬁ TigicHY Compases BRRSTAING bX) AaCiRg paisgiss; g scaffolds.

e . n r . .
AltcRlafOHy R RO o) FUCS cbuae 30 Unchlcal Spfiguration space of
tripléte rof bigpding @ointsd Alfargativelyodremidittontatigksaid projedted tamget kfiolecule task

WD 2004/,010136 PCT/ 1L2002/ 000614 deternmining a
COMPYIRES PEWCIPSnge of di st ances between binding points to

o di Lo . el : : v

deg?raéld %%%/ﬁei ]Iagg%g{ebltoweent brrlsgagﬁér z‘é‘y"‘lﬁ%@h ﬁ%‘& E&%a?u gé erllg feast. two.
Altemmatiegly bad ooériapas dt lehst firuar Alterbatilelye s4it diverdapas atleasd bix.

desired binding types to_be discrimnated between; and .

geHerasXpyPlany cobadimept of Ui tnysation Saif Gaugse Are supstantially rigid,

i Qi \ i i ndi tynpe i i

AuefShl AL, fudtetifl; Wid HovaDl s RS BocBE ofl BLARES Nowiiliey of
binditgem cal configuration space that includes said

di stances and sai d hindi ng types with said_ desired .
ovEY [aapexepplary nembedimenfe E thg iipyentiop) gergrating gpmprises generating

- ot c |.S6&: ' att [ nni el .
sus 3Rl e B0 Rl e Pl Py Rl g8 bkt of i
over@pLQpiiorally sdendraiipgtdmaprise N piovividg £ Apblion Atiooof NGRSV,

triplets of binding_points. Al ternatively or i .
adH @pogxsmpjary sembpdimenteet dee timyegionnErrEYIng camRrises generating

subsBREAL ﬁﬁ?er&{to&gzif@grﬁbgsp %&S@%F%g %a%gfmhﬂeﬁ%fer%ﬂt tc:B:‘::"Lﬁgurations

I nvertion, Sal

overlﬁ*) idee fed depees/ofhixtbily @idrédd, théreBy plovidihg htdbdst part of said overlap.
Alternatively, said overlap is at least six. 15 In an

exlsng eepplany seibegimentof thednyentient themethed epraprisge gengrating a set
of oFTRAR Mok Bt e ot 08, 538 ARl . VpiBPaty' B8 herdloa comprises
remoivir@Xindimn driig Rhds for Bll Bfget from said set.

There is also provided for in accordance with an exemplary embodiment of the

invention, a lead set produced 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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In an exenplary enbodi rent of the invention,
generating conprises generating substantially sane

W“(Pﬂfok;ﬂﬂﬁ?é' ons by different gauges, thereby pryvigiRgeecsia
ast part of said 20 overlap Optionally

g e n e&? thefse Bwqeéé% acropiange withanrexpaplary cmbd(hmtmtrofcthe invention,

a sk ﬁkgm%n exenplary enbodi nent of the
i nve |on i ng conprlses generating

subattlazst |1@L009 wolet e feneftetf b ditadhiSoldYied 'tcf E%E@Qf fewer than 50
|ch different confi gurat| ons overlap d

ges,
“&a’géa?lé@l &% Qnt@}aalﬂﬁr Ifewsr thare2@ sdaffoldymolbsoylep arpviiseld rtrggmerate said at

et PR bl AR of Rt ULRBI iR B on of e

follewing 2afioki olegulbs: AW phétc; 8Pyt A QRiral a0 R P
| nf or mation. Optl onal t he yrrsghod conprises’ hlifle; Pyrimidine;

Pyraztifovi nBHkFiemol 43 dypyresdess 1 &,6-Biiydrotryrmpda[28tdpyrsdesd  1H-Indole;
I d d th
ThigRf2 s Rl SRR PR Rl bR E RS e Toquinotine
Quipoxadineed by,49vitydb-Yeh (et Mizepiastoided %tsopﬁxlyd%h@ﬁ $yrrolo[2,3-
al so provided in accordance with an exe
el[léﬁﬁ‘@é‘ﬂ%%ﬁto”@f t Hed-Dihydra-thieno[2, %][é,mmphléﬁdne 3,6-Dihydro-4H-

PSRRI WP VoA o AR b 6 2 one 10

DihydrbA0EONAHOL T, ,30-Siddzd- b%ﬁﬂﬂé]@&aoﬁ&ka?@w&oo}% i Sﬁiiaﬁéld LG 10H-1-

a pI urality of noieties attached to said scaf
Thiaygy1 §-glinzetbepacia]cradmpdntapelolontse s, IFliene, i s al SPipyrrolo[1,2-¢;2°,1°-

TR LY NEEET
dionkgast 10, 0Q% %ﬁ?&ijo-qsth&eﬁﬁ@%??a @gyﬁé}feﬁfat @gyﬂgoc? ncGSSIO dione;

to a set of fewer"than 50  sca
2,4, %brihysired Llambda&4k 6-dithiand, %azmdfosmloﬁeutqhgynybleactanees WeRKbne; 6,9-

Dinffe LIRS 0 echuneniiilpgplersdoneacar f o ds. | naiQdaihydro4H.
[14Ralazkigss @Bgn&ﬁ st | oL b g oa'fﬁgfﬁhﬁz@ﬁo?g%'-bj&dobs -one; 7,8

hene: rrol e; Ben

Dlhmﬂ HV,ﬂ@-mmwyabhcmﬂeﬁhﬂe’ﬁm eng[ 2, 3- b] py8,9-BiRydro-3H-3,6,9-triaza-

. G}’Clﬂhifptélﬁl gt!% qg]%g;; I()lmgbzlﬁlz:y&]o r1 o5I Se-malzla_!—c;fcggl?elp?a[ﬂmden-9-one 8,9-

Dlhylars%a Eﬂ%ﬂdfeﬁl‘g%t%%gﬂt@ﬂéaﬁmy&@%d&ﬂge BCAJbﬁ%Jdro—Fl ,4]diazepino[5,6-
bj unthn-ISrfbgbdr 08.8enibpdroi4 8] ] Wiritizacgelolepta] siaphthalenc-7-one;  11H-10,11-
Dlazb i o4H— rrolo[.2,3 10 e][l 4]d|azep|n50ne

3 inzﬁ !ﬂlélglplanq,hl &fozﬁygcl K3 agrl}lgp Di qaphglsb nBicyclo[2.2, 2]octanc 2-
e o e e T

0-1

| Fiuoxmstydr d»4tDibza;bictdlof212. ZlotQne;r | aammyaqhwzab&a@@t a[ Plrido[2,3-

5,11-di 4H, 10H-
AIpyShftise]  SOMEI e e By dip b ehe:| Byaol, Sovidannt3: dpyrimidine,

1,4- DI RRG be DY & - :

PSS eSOl g 3 TR L DB epmnns
one; ycI ob,éﬂbﬂngdﬁ lilﬁdaib'f)[lo‘l @]p@mmdm&-one . 1,2,3,5-Tetrahydro-imidazo[1,2-
79Tr|hé1grol thia-4,6,9-triaza- dlcycfopenta[a e]cy
ajp nggﬁa ene- ?t@lta{ﬁgnfgﬂueno[i 3-d]pynm1d1n-5-one 1,9-Dithia-4a,10-diaza-
cyclopenta[b]fluoren-4-one; 3,6-Dihydro-1-thia-5,7,8,9a-tetraaza-cyclopenta[eJazulen-4-one;
6,10-Dihydro-5H-1-thia-5,7,10a-triaza-benzo fe]azulen-4-one; 4,5-Dihydro-3-thia-4,5a,10-
triaza-cyclopentala]fluorine; 8H-1-Thia-cyclopenta[a]indene; 3-Thia-4,5a,10-triaza-

cyclopentafa}fluorine; 6,7,9,1 1-Tetrahydro-10-thia-6,9-diaza-indeno[1,2-a]azulene-5 ,3-dione;
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2,4,9, Tri hydro-11|anbda*4*, 6-di t hi a- 4, 9-di aza-di cycl ope
nta[ a, e] cycl ooct ene-5, 10-di one; 6, 9-
wo i@t | -thia-5,8,9,triaza-cycl opent a[ a] azighefadhaRooe14
11a3xk0,.0i hydr o= 4K, 1.1 4] di. 1.n0[.5, 6-h].indol -5- ;
23,8 T 2B SRl o S § R Bx B egbf disRne: 1 0bDihydro-4-
2,320 0t¥ied# 0. 62 Z531-
ag, A h;%ﬁ)&%ﬁ[%ﬁ%&%ﬂe?rﬁ ggﬁ%cgh,gm]ﬁ{d%lé, A€ foR5R0[1,2-blquinolin
9-ongy c l1@nBitydfcel #mBetriatfanthecene-3,10-dione;  6H-Isoindolo[2,1-a]indole; 1,5-
Dﬂl}éi:g-bgnz%i ﬂzddll'_gz%pi?l’-félger; I &%&bﬁf&r&gﬁ%l%[ﬁ]ei [r1] g?cﬂazgepl%r-] f! -one; 5,11-

H y : = t = h t[b A, 2 LW rnl -di -
T B 1) 5o

- benR)[ fazidmyki-oned, 8Bidzofglquinaxaline} o HRyrazifciPiBalpltinakine; 7-Byrido[2,1-

gt A S e AR e s 2 tyos 4t
benBI LY RAiRLiR-320rg] OCt ane;  2- o
Met'hyl ene- 2, 3-di hydr obenzo[ 1, 4] di oxi ne; _ :
6, In & ¢xecipdarg Embydiarnhof the Mvahtor, anfedst deaf s@idl s2dfolds have exacily a
. Fluorene; 1,4-Diazg:bicfclol2.2, 2]octane; )
Smgi%-%%fﬂmﬂav predditignplly, ot lesst # g ssidscatipldy bavs erachly two rings.
Altclglea{;i’ﬁ%{? §¥ gftlﬁ%mgg 0 ?trllé!%f g ]oggélfl rgnéag%%&e’s;r}ﬁve exactly three rings. Alternatively
or afid#tioRilhy datoldasindopf,said ntaffoldy have alxpatly foui Midps. Alternatively or

4,10-D hydro-1,4a, 10-tri aza- phenant hren-9- one;
addlti?f@ﬁb mﬁ@% ircdudes 24 }@é%ﬁ?q FRug generatgdamolecules. Alternatively or

) S5 o T b T e
1, Br & &kengplde endbodirtér 24 thkdinvention, said scaffolds include at least three of
cycl gpent a ﬁfl uor en- 4- one;

said Eolfowing, mplerules;, Adtegnasivelyearradditionaliys iseig seaffglds inglnde at least

tmog’@%é?%{ﬁj%ggqaggl}dl@%@gp%’ 7,10a-tri aza- benzo[ e] azul en; 4
- OBE ;an4 eherbpliydlebddiniin® - ¢f GBe ikPention, said generated molecules are

tri_aza-_c.écl opent_@&;] fluorine; ]
subsigntiallymigid. Aljematieaty o additienels, sasl malesulss spam@configapation space of

. UQdi-ne: . . . o
spaig oo GAT R i Rhoe peint pos lugine oh gt 576 ottt
existlif peotéin GargétQ Citionzlly, Wod 260640k A @batTeabt S0LQIUDUNCAS,
2,3,6,7,12a- Hexahydropyrazino[ ", 2" : 1, 61] pyrido[3,4-b]i
ndB a8_exemplary, prabodiment ¢f thy dnvsntien, saidanolecules span a space defining at

0 1. AZ I talalfluorine;
leﬂté@%ﬁlfﬁgﬁgggﬁ??ﬁeﬁsﬁ%iﬁ I ndol i zi no[ 1, 2- b] qui nol i n-
9- BN exémpiaby BYB6dimenteE tBe invention, said molecules span a space defining at
triaza-ant hracene- 3, 10- di one;

least g Mistinel bioding in,nichianiﬁgjpty@?S- 1, 5-2 _
0 DR EERLRE A SRRV 5 25 ptims s g imvnton,
b

a scrdanitipd S rido[ 3, 2-b][1, 4] di azepi n- 6-one;
4, 9-Di hayrgr 0- 3-thia-4,9-di aza- benzo[f] azul en- 10- one;

Beat Aerist) [ 0igaugen motrsulepygenerated [y, Stachingi moieties teeat least one of the

folow g GiSine: ot hE Pl AR irens Riding Byimiding; Pyraane;
6H-TRicMBL2AR b RpRaoRH b%ﬂy&r&%}fﬁﬂl&[@iﬁb]ﬁyﬁ@l@; | PHARdo! fThieno[Z,3—

exenp %;% enbodi ment of the invention, at |east Z o
d]pyramidines $af-Pihydro-harezolellsfeelpyrimiding Quingline; dsaryinoline; Quinoxaline;

ti r _addition . l,east f id .. . X

s T SR Bl Rl B0 4 o B0 B S Agfacspin-ones
3,4-Dilshglird -t 2 3] @l 410R2Gn-4-ck; 3H-Ditgead-Lal _oltﬂx,Q-e]P,a;]djazepin-s-

exactly three rings. Alternatively or additionally,

at least 4 of said scaffol dgjhave exactly four rings.

Alternatively or additionally, said library includes

at | east 50,000 thus generated nol ecul es. :

Alternatively or
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additionally, said library includes at |east 100, 000
thus generated nol ecules. 15 In an exenpl ary

wahedieit of the invention, said scaffolds i %M%o@fooosu
ng scaffal d. nol ecul es

oncl S R BEn o o AL s iz e by i dlwmougoﬂ—mwdm 10-triaza-
ben@é[a]c?él%ﬁenti[@]%yélﬁoc‘i@dedsi Jd%o%‘ ng scaffold g}msrméﬂ 10-diaza-

an exerrp ary enbod |rrent 0 the i nventi on, Sal
bengdﬁkwdomtafo]cwgo@meas bl-diombst ant i Blipyrralé[gj2dc;2’ 1’-e]nmdazol- -one;

142 R ho Siefelnnt Sakpaliethyclooenes S5 42 - Tehyiro
1 ﬂﬁ»@%@t@ﬁz@&cp«ﬂaﬁénwa Eﬁgaboét&{é%m-h{b%ud' Ay ? g@tnambdaw 6-
atterns t

%5 of the p exi st in protein’
dltf&aﬁﬁtﬁm+dyqyck:pantaﬁmm]qmldoet3n&pao-dabnd e&,QtDﬂiS)Mo@H-ﬂhExa-ﬁ 8,9, triaza-

cyeRiABpUenrietes D RGP A b dRinals. 61bba'@qnlysf}cn>ﬁe 36-Diydro-
4H-Pl ﬂdiaﬂé‘ﬁmﬁb@dﬁ ﬂﬂiopg d?ﬁa $ 395 ?&Eylﬁ Y POR-trd ria d@{f&tﬁhegtal[%mden-ﬁ one;

exenpl ary enbodi nent of the inventioh,
8,9- pptg;dnasﬁfme mm+mmemn[e]ﬁ&mmﬁe 5 di st 7)8cDibyiReifg, 5, 8-triaza-
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DN BRep A SETERIR L COMD! 5] 10 Syl G851 v

cyclakeptafaiatphiirdernet7-ohe flCH[-IIO\MMHa@CBa‘n&QE worikel omhwwoxyamds, o-

Furan; Benzene; di ne; rim di

ami i g,,r ;:,glllees, 3Bicyeiofigh2. losfapes 2@}49%}6@&& ydrobenzo[l /4]dioxine; 6,7-
Dityrf2Bl df%&gﬁﬂ?%{]ﬁ#ﬁ%ﬁﬁe YIRS 141088 flo[2.2.2]0ctane; 1-Aza-

bicyClo[2. DR Jogrine; py PeriabR|3ldpyaiidind;M disnMeth{deh.9!S-didro-pyrrol-2-one;

- I I
Be@?ﬁ%' iy noxaq: ﬂj?d}lbydgmbgn@[@ﬁhmldazo[l 2-a]pyrimidine; 4,10-

Dﬂl}?:@lghl,gbgﬁ eg%%u%h% el, 16]4][ (]]li,f' bgaawegn@%o[?&a]pynnudm-}one

1,2,350 timi .
S g1 e | A2 3 s
1,9-I3ithigfipy1 @r%ﬂﬁflﬁpﬂ}fﬁlﬁb}o@@‘aﬁ-@nt,ne 6,516:Difiysine-1-thia-5,7,8,9a-tetraaza-

cyd%mﬁta ]Eﬁﬁcyc opé %g?ahaf%? gg%ﬂg’ﬁ%'sgz q)f HpRenzo[e]azulen-4-one; 4,5-

Dihydtt-3 @kia-X; S'Etmoanézalé)ycﬂidp%ﬁﬁp]ﬂuonne, 8H- 1-Th1a~cyclopenta[a]mdene 3-Thia-
benzo[ a] cycl opent a[ e] cycl ooet ene-5, 11-di
4,524 pezpwelppentafa]frorine; ] i ni@aI.dN- iamahmro 1o-t1ua-6 9- d1aza—mdeno[1 2-

el BTl AR P Bodoh A Bk B B ions
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5,10 Io%néaatgifa 38,1 gﬁ%a%bgwg%gﬁ@hﬁé a, ] ﬁxqiyﬂes[(ﬁr‘ﬁpﬁdow 11H-

Indomlﬂwié’—hlqmndhra%on@; cyszabdmda:[ 34ePeynioanthewens3 10-diom;  6H-
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cycl ohept a[ a] napht hal ene- 7- one;
11H— 10 11 Di aza- benzo[ b] fl uori ne; a-hydroxyacids; a-
s; cohels; Bicyclo[2.2.2]octane; PCT/IL2002/000614
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10 There is also provided in accordance with an
exenpl ary enbodi nent of the invention, a screening

wd}@,b‘gﬁmlggorrprl SI ng a set of at Ieast 10, 000 PCT/IL2002/000614

AR o8, PS5 e BRR b e 20K w10 A

Alicrpdtielyl @ ddifibhL1yN adidl ¥pdok iRludd Gt tdatPditrent Eﬁtﬂﬂlgst%es Optionally,
conprises at |east 100,000 substantially rigid

saldﬁaa@dml@@esamaﬁr’{ cbfc"@mat bingingitypssli nent  of the
lL.ected to ha ecte

d
15 B el EmBilinicht 380 5 Sudeds Saicmprepiapyies gpuri-directionl
bmdiﬁg) a@bsﬂ A‘lt%ﬁﬁﬁ{reﬁy bﬁamqtﬁfaﬁg safdXph & R hulles cﬁe'cﬁonﬁ bRREEpes.

binding rate is at |east 5% "I n an exenpl ary
endeanrmsamplfy embodimeshof dre, inyentibng etidi sibstenstiajiyeeshch goint in said
with auniformty of hit

Spa‘%rl%%oavﬁfqdlqyftfegﬁ @eﬁgﬁ‘@e& ized target of within a ratio
of IﬂaﬁQQem%@fy ShSodidAhtCo S Bk  int bR N@lbkintiAH Qi Hﬁ:égﬁg’ebs include a

wi thin In an exenpl ary enbodi nent ~of
PiUIﬂlifV@ﬁcq’nﬁgurwaij@etd@pms a space of spati al chem' cal

corPeft e Hsb Pvided 15 AcBiFARCh o ey CRO s At the invention,
a m@ﬂd’ﬁ%ﬁtéﬂﬁ@nﬁﬁ?‘atﬁﬁ b&tﬁ‘é%hnﬁﬂg ﬁéﬂ?ﬁfﬂ? BFL ?Arééf lkcule compnsmg

possi bl e configurations in space In a given rang
of puividing eest off hdrsmnnalhalrgm phanicaleghuiges, acslgmﬁammumber of said

h an ex odj msnt of the invention, 25 a
gauggé goRc qﬁp?grﬂf‘é a plurality of at |east

I5east one spat@&]‘i ?@ﬁ?ﬁ‘gﬁfﬁ% g&% 8?ﬁg‘%eg%ﬂg o

pophysiallylaralying s etrsdtaret dfabidytapecboupdito gaﬂga C‘qﬁm&lljz;fphyswally
such cont i |eg urations . is covered by at |east

anal ngpsing NMR. Migmaivsly o adéﬁ@ﬁaﬂb phiysirally analyzing
com %?f%glﬁ“‘ﬁ?‘? 3ok WS Aleraiyel) GSRIKER, physically

analmm@ qompﬁises Smaigwiﬂg easily Wihdingawitht Woses Ubﬂg’&ﬁFésﬁ' AMternatively or

U

dlfferﬁgt at|aI confj ratlons Al ternative

additionally; d comprisep yirially super-dippesing plwlaugnf styuctures obtained
by sH8bh j ng type at vertexes and di stances

ysﬁ P %ugert Xe8§. Optionally, said space includes

di Theradealsoprobiieite acobrdanan ot ah dxamgRity efbsdik@niOf the invention,
23 WO 2004/ 010136 PCT/1L2002/ 000614

ters).
ameﬁf@&fﬁ%‘?ﬁw&qlﬂg Blead gaMprising) | y, sai d space incl udes

@m‘,%s ternatively or
é[to t1o aﬁ%ﬁopﬁbﬁﬁfbjﬁrrﬁl RCT n]]g%@aggéo‘% east 5 different
b| rediting sl‘abdﬂ&ﬁget vt b pnﬁhity of g@x@bﬂoﬁﬁﬁp@t bfgdugdgs at
| east .7 different binding I'n an exenpl ary
entFERREH PIngmerof said gauges w&ﬁ/ said fargefje obtaime plmdgy of assay results;
and OMi -directional 5 binding types. Alternatively or
additionally, said space includes directional binding

t yq@@strudtingad 1eade bdedr yn eiRD s NEes@lts. t@;ﬁldﬂﬁﬂ?nbbﬁ&’t’mchng a lead
sai d substantially each point In said ‘space is
comprispeliniang ipgathen aplyrality pfgaugen figurd to bind in said assaying. Alternatively 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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In an exenplary enbodi rent of the invention,
substantially all the gauges include a plurality of

et W T M L P e

are BNt Pl T8 S R e Bt 7 HlsGRRR g xemplary and

not Abcvedarity NinftctigN th BRIGA! idhtid] khdGks, i 60 aﬁs,\aéhich appear in
conprising: providing a set of substantially lI)’I gi

morgithan engl figyaeigre preferably dahiclddcwith a samber sinfilas aumdbergaaljdbe figures in

whi?ﬁ{hng expected.to bind with said target; reacting said
ar§ fPRyAbAR ¥ urality of gauges of said set of
JaUge s is ARehehiutiBYZrARbE ¥ 8RR bMALIR hohuditd 4! E&bﬂﬁy inding points;
sai qlgt arget bound at%g a gauge.b tionall yé ySi cgf‘?“; g points;
andlig A g Bowghartsfs methbd of doguiscogerMMR acébidenceawitly ah gxemplary

or.. addi pj.onal | physically analyzing conprises
embé’ﬂgﬁl??f’i@e&%‘feﬁ Ong_ ay crystallography. Alternatively
or piglds tié QNAbkYharPBY 3! mefhbY offfleY ZhABueARRY if SRcordance with an

anal yzi ng using binding with a set of gauges.
exemplarst enahadineent of the inviaitiononal |y, the met hod conpri ses

virtual ]y super-i ing.a plurality of strucgtures )
obrFL ney s z“o%_ﬁmeg? ﬁ?lﬁﬁ o a# B SaPlY #guseriRrascordance with an
exe;gbﬁgr@ﬁgb\am&goﬂheq_ﬁ%ﬁgﬁmce with an exenpl ary

mbodi ment of the | nvent’ion, a method of constructing
a [FendB showp thegiange offfig\4 Al iintgraatisgetvith thestulpst moteimdf Big. 1;

rigid_chenica ayges; reacting said target with a )
pl Figysits 9%”5%(83@%“’8 od 9f detempinine el ega,ngbs dig-ling toq target, in

ROH589nQ i ' i d..target to obtain a
accog?uralqr;lty o?elgglég’y resui?ﬂg;&.ﬁlaeﬁ%%g‘ghg’tructi ng a | ead

baFigl 6Anis adloivehan @y a heshid of defdpiiningh |s%yaﬁa!3 Biysht dfHindiflg locations

a_| ead cga‘%rises | inking together a plurality of .
from, the results of the mefhed atFiEnS aisacardaney ivith amexeamky iebpgdiment of the
invelfion: itionally, constructing a | ead conprises
mveno%tll’?g?ng an existing nolecule to have noieties 30

t hiig. & ises (flomdhino dfi andaltegndtive ahéthod of QeRAmiNing @i spatial layout of
. .assayi ng. BRI EF DESCRI PTI ON OF THE DRAW NGS )
bindiggnlorstions i therssnltsed the prethod ofiFig.chtin gacarlance math an exemplary
emb fif ei’MvEﬁ‘:i ng:f_erence to the follow ng description

of exenplary enbodi nents, in conjunction with the

f i gurBETATRED DESCRIPTEAONWOF EXENPINIRY EMBODIMENTS

' CT/11..2002/ 000614 are generally not shown to scale

1.0 neasurenents are onI‘%Cmaant to be exenplary

2. EXENPLARY RREEESS OF PRWG PRCOMERYe fi gures,
3. DEJ&ILS &ff PRQGESSres, el ements or parts which appear
3.1 TARGET MBASUREEMENFure are preferably labeled with a
4. EXEMPLARYIABSAYSnunber in all the figures in which
4.1 FENGDOMNAL AgsAYich: 5 Fig. 1 is a schematic diagram
4.2BINDINGFESAYotein including a plurality of binding
5. GRUGES; 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
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Fig. 2 is a flowhart of a nethod of drug discovery,
i n accordance with an exenplary enbodi nent of the

W'Onz‘()ﬁ:{)&m% Fi g. 3 is a flowhart of a nethod QET}IE{&%O%M

7 , in accordance with an exenplary
’ of the invention; 10 Fig. 4Ais a schematic

1'I EWn of an exenpl ar auge, in. accordance
7% & 3! EBAF%A{B of the invention; Fig.
7 SBINDING &R of Fig. 4A interacting with the
7 ddNJER-BONB INTERACHONS Fig. 5is a flowhart of a
7 eGRAOMBTRIGIANALY SISy which triangles did bind to a
7 BADFFERMINATHON OFSTERIEC CLABHERenpl ary enbodi ment  of
7 THOENTIEICATION OF EGNTROL AREAY owchart of a met hod
78OS MAP AMiAA anati al | ayout of binding |ocations
8. USEIN BRUGDISEOVERY PRABESSES! Fig. 5. in
SQC@QE EWWIt an exenplary e od| ment of the
6B is a flowhart of an
of determining a spatial |ayout of
fromthe results of the method of
nce with an exenplary 20 enbodi nment
8§f|- Rq@SE&Eﬁ!‘l on. DETAI LED DESCRI PTI ON OF EXEMPLARY
8.8NEBAD RENIECTION OVERVI EW 2.  EXEMPLARY PROCESS OF DRUG
8.DITARGBERED MARBING LS OF PROCESS 25 3.1 TARGET
8.5 RBEVESDI TABILEREVRISARYGASSAYS 4.1 FUNCTI ONAL ASSAY
8.9. TARGED NERAPIHONING GAUGES, GENERAL 30 5.1 EXEMPLARY
3 5. 3 NUMBER
gﬁ’mg é“mw'% RN ENANGEBEIT & Sueriar

'I:l- 35 6. RECO\ISTRUCTI ON 6.1

T A e R AR o
8. ;@ Y RELATED ANALYSES

8.15 STREAMLFNE 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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6.4 ALTERNATI VE RECONSTRUCTI ON METHOD 25 WO
2004/ 010136 PCT/JL2002/ 000614 7. ANALYSIS 7.1

5{1\/6 B 7- 2 RECONSTRUCTI ON VERI FI CATI ON 7. &Wﬂﬂﬂﬁm

R- BOND | NTERACTIONS 7.5
TION OF STERIC CLASHES 7.7
AREAS 7.8 OTHER MAP
BIYSCOVERY PROCESSES 8.1

@F!WEW‘Q II&TFBRG@T@@NEEDNRIN@ LIBRARVAESIOWRATI ON 8. 4
15. EAPERIENTETANN BEXARIPLESAD SEARCH 8.6 LEAD
1RAIEXTERIMENT TARGETED MAPPI NG 8. 8 TARGET SUI TABI LI TY
15 PBEXRERIMENTTARGET PARTI TI ONI NG 20 8. 10 DRUG AND LEAD
16.SVUMIESISBDGRKHANCEVENT 8. 11 DRUG SELECTI ON 8. 12

iy . YSI'S AND
1?25%'%%“ i .'ﬁeslé"ﬁﬁ%el;eﬁ COVERY RELATED

RRGS BraBBietd el pEaliess

EENI NG BASED DRUG DESI GN 30 9. 3

Q%}%\ﬁ{’??'@é" : PASED DRUG DESI GN
.0 Benzodiazepines 6,7 bicyclic scaffold
16.6 Pyrazinoquinazolinone -6,6,6 tricyclic scaffold

16.7 Pyrrole -5 membered ring scaffold
16.8 Thiophenes and related scaffolds
16.8.1 5, 5 bicyclic scaffolds
16.8.2 5,6-bicyclic scaffolds
16.8.3 5,8,5 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 pharmacoi)hore. 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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9.4 STRUCTURE- BASED DRUG DESI GN 9.5 MODULAR ASSEMBLY
OF LI GANDS 10. EXEMPLARY NON- DI SCOVERY USES 11.

WSl PREOR | NFORMATI ON 35 12. | TERATI VE I\/EA[%/J\? 21000614
(bVB

iy G ORI B AR AR e e

noted EKeMltd, TY 13.5 GAUGE LENGTHS 13.6 ENVI RONVENTAL
ST IL|TY 1 7 UNI QUENEss OF GAUGES AND OVERLAP OF
L ehpgram of adargetpiopets 18R inckpding 4@@4111:3' of binding

e 3, 5 OSE o B e e e

whithi i8 d&igied tol BRI YhOEDsBte dRithé prbBRARY sBﬂ'eh&bfgﬁs target area of
] I\/ETHQD 50 14.5 SCAFF(lD SELECTI ON METHOD 1
integgst pscarpaniyol/arpriS6 26 theprotsin(vwittobindingduvations d08)0 8béEha when bound,

°ha%éf§éhﬁé§ﬁ BRI TP e AT (o PR iyt receving

@bﬁh dt¢iBRRBYsiBIESh piNrality &PnorEXRERIIYEDhiANB ANV LESre found
e NngPERI I\/El\f'll' 1 %IZE},EXPEORI MENT 2 16. I{éngl\l'l'HESI g ofoundon

theB e p5the PRtEeNes, Pyri m di nes 6-nenbered ring

Sc%fﬂfbluglé ét%e? fq’llg)w%né ﬁgs%hf;{lgn %&l&“&”ﬁh&%ﬁ s%:ia?l gbﬁacules for affecting

cyclic
enzymatic proteins, target 100 may be any bio-molecule whose biological behavior may be

desirably affected by the binding of a molecule to it. For example, target 100 may be one or
more of DNA, RNA, signaling proteins such as hormones, structural hormones, growth
factors, other proteins, anti-bodies, cell 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 befween 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

28



10

16

20

25

30

16. 3 i soi ndol oi ndol es and i soi ndol oi ndol ones 6,5,5,6
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promﬁﬁé N@oﬁﬁeﬁ:@hmhmgdaﬁﬁomﬁhaﬁeﬁcﬁﬁﬁfﬁeawmw 16.8.1
lic scaffolds 16. 6- bi cyclic scaffolds

2. BYERPLAEYPROCIRS O DRU@ymsqomss 1°8.6 5,5 85

tetfrégl 52' g§ gaga{ﬁhﬂ)ggymfﬁ.ﬁ ‘ﬁ d&gg GLB ol |§%qs Clgfaccor ance with an

exemphf)f embsdimbfit 8f ehebirreBtidh, LAt DO VL Edé%\/smf fop | whidi - a8eiﬂ1g is to be
-5 tricyclic scaffold 25 1. EW The hi gh

de"@%"é‘b IS REpigledy Ontignglivs ab 2Oy iacuibsetrof geuges is, selagted fat the measurement

of tfBEN BB AndriaE B Sitefiol Yo Eligh STt atl Bt "

bi dti20g, theGRabea%e uddd tb meddreitBY SshtialBlyodtQdf ifteraction locations 102
substrate molecul e to succeed in usefu ly interacting
and/gr 168.t he enzyne, it nust match (at |east part of) the

par i4pal ar ti har ceutl .
iy 08 BB 3 1L BARAFREE ot fe¥or g S 'of Barger 100 is
recoﬁsmﬂ,tdd@ﬁcﬁﬂ%é m@iﬁu&%@n@ss Athab 119 dnBor 2P %ncﬂ&ﬁles that match the
chem cal affinities of the substrate nolecule. In a
meagyrgments ae wigtedhinedy &t \2 Iffetthe doatching molecrdds areo fierthet grocessed to
o %Oérgund by trying out mllions of small nol ecul es
provy Bhce findi ng a nol ecul e which appears to have
SOFBithérf detdilsyof GIETH&GROd Yrd H&%gbbﬁ”ﬂ%ﬂ)v&t. h&fiermnh®R9 methods are also
until a better binding is foun In an exenplary
descihedbilomnt of the invention, the particular spatial
ped and thls 35 map is used to
3. Iﬁc@%mﬂéf:&j@g di scovery process and, ultimately,

in finding new and useful small nolecule drugs. It

3.1 SMRGETWEWSLWEMENT_ in general, the spatial geonetry

of th bn cati |sthree di nensigonal . In the
£ oFfEoi i fﬂ%@ﬂ* oRethof of Horeet meesurames B Bgdmaaqcaxdeaee with an
excnﬂﬂﬁ’yté?tﬂ)oﬁﬁﬁéﬂt%k' R [RBSISITE MUt 3025 aft ﬁgte fa?%& 9003h8%ne or more

or a pharnmacophore. However, a$§ w
gaugﬁ%mglcnglbmdhmd chutainés) and possitdy abowed fo mcubatee(ﬁﬁ#)asoythat gauges can

bind {5 DR TR0 15 o o fabit 104 30 sne eabatiiaf the Tivémton, the target s

al ﬂﬁmﬁ&te@ Agh rt dg gt
s SRRSO, LRSI MRS L B vt o

various reasons, for example, to force a conformal change on the target to assist in dissolving,
to keep the target alive and/or as part of a functional assay. The target may be in a relatively
pure state, for example a purified replicated DNA segment. Alternatively, the target may be

provided in a more natural environment, for example in a living cell or with associated

- molecules (e.g., whose interactive effects may be unknown). Optionally, a plurality of

overlapping gauges (i.e., overlapping in them being able to measure same or similar spatial
geometries) are incubated together in a same assay.

At 306, the degree of binding of the gauge to target 100 is optionally determined. The
method used may depend on the type of assay used, various examples of which 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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ternms used are used for conveni ence and not for
limting the desired coverage, except where noted

“Rﬂ]ﬁ!i/mﬁ% Fig. | is a schematic di agram of aﬂﬂxﬁ%y‘mﬁ“
' ' ' [, l f..bi ndi
P % 800 L5 i BGRB8 oy f gpoecic o
targe0 2naleanle areaweft &nbwn doi divigelisedvedy At man B isgHablé for the present

., designed_to accept the substrate of the protein. In
Invensiom. pessibly widh ngmogiicatiomar ea of interest is a control

ar 0, (W th bindi I tions 108 .
o Ehe Kipfthe phStel 7 rt B \obedled Y0 o FEGonf Bl Shaor ciferen
conflitiohe (310§,8u¢h as soh@ny tehtpetditre @8R PHUVaBingfRe @bnditiéhs may be used, for
substrate receiving area of the protein). Possibly, a
exappls, 40 datgrmane the srenghvef the hindingraad/en to earapensate forumavaitable gauges,
foun o) ide, of the protej 1Q. Al .t h h the
for RARRIe Y, BB ShnER PhwdE R R ol S e depend on
preliinagt balidgotesahs €6 bAQ or SN TBAUgEs RInBloR1 M8y dePéfifbn preliminary
100 may be any bi o-npl ecul e whose bi ol ogi cal behavi or
meggpgemeats of mepsementdgiheest ed by the binding of a

oSt G B e ks B B ol

conSdnitrafibi b8 kheN Qg HEWe e, O¥thEr cdiRektBlidons HdYBe Bell ThOLoncentration
anti-bodies, cell receptors, ion channels, cytokines, :

may-dapsné des exanplemmthe selubilitosf e gabgeoinsigorcadrions tbxic or other effects
synt het.j. c smal | cand | arge | ecul e dr.ugs and

sss PR RO e85V B By ot P B 406 arillodepend on the

sen@ﬁm{}sdfqm@gsa}( or exanple for assessing enzynes used

for 'washing "and i ndustrial uses. In addition, the ,
s edibetpaity of thedirgefuhay oremdy mot be bepatantyebt exanipde,epending on the
f.or nme _appl Lcations, f exanpl e, it be a ) .
attinif ftesaugy I tF fmpuitics gadr o e pensiivitysthibeassanie thyimpuities
4. EXEMPRARY Xbétygone exenpl ary enbodi nents of the
i nvention, the mapping of target area 104 (or 106) is
provi ded by making nultiple geonetrical and/or
4.1 JHINCTHONAL: ABSI measurements of the target area and
t hVarfyQypedlof hirkHondl 8ssaTRS MR afe kfdwRi MthdSrt Anldeh&81 the treated
di mensi onal nodel of target area 104. 1n an exernplary
targefris gaidvided wish itshmorinal sulisirets, (farhmroteimsh and eanmedsaremient of enzymatic

activel gﬁplijs%l Sg élﬁtgs 2! ¢ %%%grtpély:ﬁ’@%? Hg gl}ﬂng%fgg,u%qi%ivggtggeg gaseline or a
contdl %o&ﬁln&ﬁtﬂ:ét;&ileAﬁt%ﬁfaéw!})aPﬁEﬂaﬁﬁf 'Eés?ﬁlcﬁ%gln?ingfr?gWed by Tecan

certain chemcal affinities, an optiona
(Switzenlgad)o fZymags i(DSA) tor. Cybioa(Rigt caf pgefomye smaltibler Gactiowe) eassays in

f eonetries,,..sizes and/or_affipities is optiopally
parafl, SRRl i ARpE ROt AdL tor Dt Ghrstios Gh giiele Frge-target
maichd exenpl ary enbodi ment of the invention, each gauge

nmol ecul e nmakes nmultiple 30 neasurenents
si Fubdtmnaomssdyy naaydbd treveriows lavelg\for bainplef syee mdlbeular, cellular or

neasur nt s de different gauge nol ecules. A L
°fgaﬁ%1§8§ ;ﬁggeg?fé arlsé%m Binstienal assgy my bei used iR assay fhe functionality
ofagﬁ@_OSi te neasurenent from gauges are inter-related

o yield an indication of individual neasurenents
whicdn exemplane embedichehtosf the ivestion,) diel gagg@acts like a li gand of the target

t hr ee- di si onal__map dditional side information is
and compete or otherwise affects the tunctionality 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
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28 WD 2004/ 010136 PCT/1L2002/ 000614 optionally used
for the processing and/or or for analyzing and/or

wéslobgodoss results of the processing. Vari OUSsz)i‘ﬂﬂh'ﬂ?@oosm
welt e Aol e deser) st paige ey b sgostio ather than
e dance it an g1 (L AIBY bE BRI o g et
i nVENA tangetncarPbe pssayeda fgreexatiple, fusingveplidation diietHodsS(elgd, to see if
L T T e I p—
theit 38R D Qith NAT s *%%“&eo%ﬂ'ﬂ% §&h ﬂﬁﬂ&g@{gﬂc@l}, include a

used for all targets,. auges are
substesde on avttitea phaalitplof blaord DINA tegridiney &re inhovtddoiaad ke pattern, with

102 nd/or 108., At 208, a npdel of at |east part
the Sedtpenis salget miﬁﬁ‘% 8%’- &sripeeific apd semplemepiagatto Potians of a searched
for DO t the: ren: ng.212
o DR SheAte lcr B PRI TBHIRE D, seiBeB A 1 Sbeptod that the

typaimdomictative fRtuéitits of béndimisabivagomiipetbNG. sfgtchts S8 DNA chip
. Further details of this

depB cessed to rovi de drugs, ‘
PLRA TS Srgres kori Igeaiop of Binding|of a/gavac to @ DA merlecuds. For example, a

SCLik: . | Ok P SS 3. .
gl By PARERSEIAr5 2p0h BT R SERRERR i oo e
segroéntt Br gdtheresxampiiandaugd thayl forkCs 06MBARA oMahse BNa DNA molecule,
whi X | ary,_enbaodi nent of the invention. At 302, an

e Sftll igtedre viidobiadigorich ene Bdf4e chipegmentdmt ayhich may allow
. i o j and possiply allowed to
bmﬁ%ﬁ}g? r%%;’ soﬁ‘@r‘]’g}%ﬁéﬁ%"s&é&ﬁn ind to interaction

| ocations in target 100. In sonme enbodi ments of the
4.2 i BINDIN®ASSAY target is also incubated with a

suls : - poUGh L ncubation may b

o3 R AP Y SR R s e
noted ddvweaven lthat b dfrgingassiy@al Be B8é iddecaféSihsh ai finctional assa%y, as a gauge

jﬁsol ving, to keep the target alive and/or as par
can Bind At @, |acation oafsidesafathe target areqr gk prowideise usafid information about the

st Sl S, St BB oy By ootin

sensitiity pf binditgds usually (6wee and typical bidfite 8§ RRtalsof ffite low. However, in
exanple in a living cell or with associ ated nolecules

somg easgs, 2 figprtionaliagsaycarnot be peforaedsiomayanide Uithe gavge.interacts with the
[ -al it f _overl apping,.gauges (i.e., )
subsBk! 809 bbrsfh BRLAA! 8 orohney 5 ARPAR AR b Sohuming 1
perfamiyifdresxafipid ifahe aBEPRRLITEELS livipCellNAWIAE SdutORaY BRIA #nan active
a same assay, 30 At 306, the degree of binding of the
area yathout this bindingt affiegting theofiniibonalityy aslencasuredidy. a particular functional
thod used may depend on the type of assay used,
vari ous exanpl es of which are provided
Various types of binding assays are known in the art and may be used, for example as

described in the Handbook of Drug Screening, edited by Ramakrishna Seethala and

Prabhavathi B. Fernandes, in Drugs and the Pharmaceutical Sciences, Volume 114, New York,

assa

NY, Marcel Dekker, 2001, the disclosure of which is incorporated herein 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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bel ow. Alternatively or additionally, at 308, an
effect on the function of target 100 is determ ned,

Wl xanmpl es are provi ded bel ow. 29 WO 20Q4481543800s14
o At LRk s e 53207 v e
to cleah 0t gitigh BEIV Ry sforihebwddhUfRehip ifutg di scovery and

|

many are suitabl e for the present vention, possibly
wi tla semarsmbodisentsonl thehinvestsay ithe hnding assape(pf tahfmctienal assay)
. eat wth a different gauge. and/of different ' 5
inclpFRTRI RS (& Bye Jof R aportaine s ofirsset Wil i the gauge.
Depéadini ol thé 8it4fitht hAms tlﬁEYna?%a%?e nfdrfal ¢ g@&h%omtecbf the gauges
e bin or to

determ ne the strength of t Ing an
ands epese steris dlashes dhisaixpertedthgbthgewerlaf betwearngauiges Wil overcome this

f i f I h t t 100. Th
pro@lg%g%tﬂ%sgﬁnﬁ%:éﬁéHﬁ{ﬁg%sof%g%qs? :n'g(re}ary bi ndi ﬁg resul ts
f Olfn QfRr mbBRISnESARS iRRHLGH, tﬁ'@%au%@.@gl%qm? Rhanged, or are. changed in
s es h

prelimnary neasurements or neaSurenment
nonfmatemal ewaysp |IFar yexemplsd ifore at MMth bindingyv esshy @n, ant keay fcrystallography
._assays are at a 1-10 icro,Mlar  concentration o
bindy A8 e hgn B ghuined, P iR i bSro A agaioestiys sptopes can be
ed HEHRQAGEEY. T4 lal XjﬁU%H y ive i
v sol u bl()%al ?f/g gl? %?%getggﬁé’e&gﬁg or n{/gi; F%us gg’lnth%hr fagf%agtrwe 1sotopes
(halEspincisetiopesy soe usddeih protlhcing ehe gaiges, tonprowidy Wedisg defebBon and/or

conceniratjons used wll depend on the sensitivity of
bettgryan §a&{ i"}@‘ﬁa@- Bﬁ\r%qsy assays, enboand @augasymay bersgpasaed from the
ﬁ% ter ml [ on the...af finit
targ%?, f? e gaﬁl}geus cgol{hﬁglél npur | ?lg@ggﬁdﬁ%rexﬁp{éhgtﬁe Earget i bound to a
surfzenwashing will @inovb enbasdypabgest he i npurities. 4.
EXEMPLARY ASSAYS 4.1 FUNCTI ONAL ASSAY Many types of
f urit 987 smbadimeptsof the invsaton the kinding afribe Baigarhes ainen-functional

I : [ rget i s_pravided th.its I
oo gk P e R Hhedich. A el LAELAS: o vibration
frequanzy 0B4 Flooresdint sailtartadied uo Gt defigsler tBE Erp®. Inh@ exemplary embodiment

functional effect of the gauge, relative to a basellne
of thginyentipn,ihe gaugsohindswith thenarast Inas manpercsimilartoshat aifiadigand of the

S ' S manyfactured by Tec
tarad o P ues M R i R0 &5 e - MR Bgpy e sed to
analyas| thepéambited ttirgetédan s Stictute) Ofidhally, Sbncel #TbifdiATNa8ge or other
for .different gauges and/or for better statisticS on a

subsEpifdy DuRG ARANEE FRYAT Used & meesre the gpwbinsd argetdigayd styure.
b ous | ; | L ecul
R L R S A —

simulteifsdublonald [Resibly dlFreRBalls Tok &QnIe Y 4 BRaching 2 éliffcrent florescent
functionality of a gauge. |In an exenplary erbodl nment

markgy to ¢iEferent gange ped topetherandéor using diffdrent sadioapsimelisofopehfor different

_ gaug%@r get

Optionally, the binding assay (and/or a functional assay) may include changing various
environmental parameters, such as temperature, pH and/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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30 and conpete or otherwi se affects the functionality
of the target. These effects may be of various types,

whbo418{%! €. the gauge may bind where the nor galyy 5095900614

S . | e gdauge l. N .
enaltf S tirgbe? TEY BRASRAARE 1o Melarech {EvBRHH fncitce Pt to non-hetix
parts ol terpabtein§ dndror tirpetdirddg of tHe@argaide may bind in a way .

that does not block the substrate but would, if the )
gadgan ezempleryanbydiment o6 thearyentipogie 100061 that adsegs number of hits are
[ f i ndi ng assay,) and/ t he uge
exskAEPRL SRS e ol M RS Rs AHRE forf  or s
assdye e/ usud, sod Aok REudel bydlol BinligOhtek hﬁat)i Bé 4Rt of & prbBRm. In one
substrate, DNA targets can be assayed, for exanple, )
exagplen fordeline satults fomp o assaysarg combimed,ceased on a repetition of triangular
' ' i.S. 1 nhibii or enhanced). Alternatively,
me%%% P%g'?gleagra%geassu§g‘%/l&e}g%§sswt ermning 5 their
5. GAUGES,!GBNERAD DNA chips after the test binding.
Such DNA chips typically include a substrate on which
aﬁgl yrality of short DNA segnents are nounted in a
5.7y WPMB r@_ﬂqﬁgh the segments selected to bind
(e Rig. 4¥eisspectichiatic AMtra B bLIE BEaipliryt giupe ¥bo GRSacBdrdfnce withi an
searched for DNA sequence and/or mafch Sections of a
emhedisment ptthe Ubrentiemgment . It i s expected that the type

S0 et L SHEAE Rl SEER el {BoT10, 414w a2
attacle@ri6escaffoldos0d ofabord 404, A0RAUTD 88 2003u9Rctw1A T is only an
nmol ecul e. For exanple, a gauge may bl ock a certain

exerpplary gauge, apkle properties ef il ofrthesetebdmhents mpy wartyhfom eRiiple as described
chi e nt. In another exanple, a gauge faqrce a
beloft 1¥ ppREHIAE aie o Wﬂ_fea"%ﬁ}& {48 SL TPt TR o HARGHSS Ao of bond,
distdridb Vebidel Mblely BADGETEHIN fyPe %@%c%d.cﬁidp}o%%l? oF cgngrfection to the
which may allow binding wth a previously unsuitable
scaffolgh nedy pe swagind rfor differdnt? gBighh)l NG ASPavgdsn and/bi rdibodiments of the
inveasSay. the binding of a gauge to a target is directly
Hsured. It should be noted, however, that a bi ndi ng
as % Yn (BR¥ Ribolilinf BF e vt 9!
as a gaugrgbﬁlé%n biond at a locati Onrﬂ(){?@?ﬁdlg?()’b? ?ﬁgﬁéym@ﬂa& fo
definesn geasues. dmamexemplayietbodimans of the invehtiongthe gaugetpuniose is to detect
imterp o THEFE% 453 Fllip hht asier e it oS Hiepmit pie diances between
the @Bfefiks. | Tid Walhidy 8k HHed | b Bdi
~ binding rat gs are al soedaﬁﬁegéu@%v%éﬁgﬁ%@wﬁ]ag!p%éérﬁrledmated by the
bindingad ¢he gavgarintanexainphsy aubakmenttofttke prvehitdonyadasit @nit of measure is

BT Sl ot GRSl o LB s i v

descHbed bélBwC MRSHIHSOf E%ar%%; fe‘%lr ﬁgrv;&%l.g%r S5RIREE whict Elgll(eng suitable for

assay requires a lIvi a‘'gauge nmay

~ somé pmbodinentsyén geneeal, v 4 lgauge ihtludesrinoth Hgnatht etibag of Rvieties in a

tionality, as ne_asurgg_l by a particular functional

fun
MEASHES {f& niftor JWe moisHes for aplnear Aipaage.aperathan ithrsauior 4 triangle),
mord ARmAbhe ALk - X eqhild, PRl gl
1-t he Han%lbo%ﬁ of n%?ugé ccrweléérﬁ rl?g 9%@%2&%9‘%&% ”515 Hﬁea exemplary
emb&seitalfdhainyention shown, a plurality of different triangle measures are defined in a
single gauge. In some embodiments and in some cases, a gauge will include only one measure,
for example, gauge 400 includes only a single four-point measure, but four triangle measures.

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

. described below,
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Prabhavat hi B. Fernandes, in Drugs and the
Phar maceuti cal Sci ences, Vol une 114, New York, NY,

W%‘b&ﬁdloﬁ%kker’ 2001, the disclosure of which iP%TﬂL2(102/000614
in i f.erengce, .. h,funcii .
DRSS Mof 5 SA58: 530y Byl e Bt e
distargys betweenCpditseof mbetity of OfMgH 00y A9PhPtddC above, in an exemplary

performance of tests and the energing technol ogy bein )
emborigngnt phihegrention) Yasiegugepwpose s to deteridnisractiey locptions that bind to

dsqt t { are
o Bt RO 98B ) A 05 Y SR 16, 418 and 420 e,
triargpledsidésEAdsimire fdige 400 iliden onBEMBRMAEHI04!SH10Gnd 314 Vien a binding
2004/ 010136 PCI/1L2002/ 000614 a gauge library can be
of gaugeiOfite tprget 10A«an be ps Ysgd 25 an apli¢asion thap thre interpetianssdtys, of a type

il S O ABEGERR, 450 15050 B PR B v cionces

A e S OB S U 0R  a

indigatesdB#tiah ipast ome o6 thedrangle by thegnairesgbings. 5
conTiophaPo R g 48 PERRERG o R B |0 & R B8 Rom tpcasions 450,

452 ShE434 NohafeRiting noidties ¥eMHE 06kt bk ghlige SY8b{ MBwn.
bet ween gauges wll overconme this problem at |east

in a siF?ni fi cant nunber of cases. In other enbodi nents

5.2 WUMBER QRMOIETIES N A MEASURE: not changed, or are

charGREkd, Rach"SIaral® 8f hidietid8MeAindsOd nRYAREY. SWhilthedheddRinvention
bi nding assay or an x-ray crystallography 10 bindi ng
accoguredatesoin: ume embedinents therkof imeasures divitla dwov thrge, asreand/or other
ssa radi oactjve isoh&ges n be used %gdﬁ e gauges.

S 4 wQIEiGT 2P/0L S8 AN (DUROTR PSR o dicrent pitasires, in an
exerhfliry’ @AHESENVEE HROMOBRRPN, (RAb]siS %ﬁsﬁé%@@%ﬁ Ja g'faﬁgie, with three

_used in producing.the gauges, to provide bindin
moiehgs.dédsingm triangleonay previde onaomhysi of thef folbRimfpdotentiahbenefits:

t af) ok SRR debBRoR SlanfC SR B iarhiRn S oy Wl as o i
comp&len¥ABR “Bondtfucif}? § AR il L WdHedPorR %%éxesﬁfgfeﬁgfea, from the

~ Wwashing will renmove unbound gauges. In so
bindigisemiltsent s of the invention, the binding of the gauge

poACREES g 1B Rorats Glanglse tiERafop sido Mesbunpn o5 erariple). Thus,
geneYdtib Al iRy tﬁéteiﬂb!ﬁ@ééymégsuféls i %@e?caﬁrkfnﬁ}@ blacdfd l%@ﬁl?letc%nsumjng.

the gauge or the target. In an exenplary "enbodi nen
Furthf, ashig iS desambliedn sombendadipeents ofitheintdntivhedo tpasvddd overlap between
manner _sim.lar. to that of a |ligand of the 20 target.

measyEs; Bl QVETHRRIRR BEASUFGS are JoRs sy Pravvideshitthere ge fgper measures. It
is pos§bd that tERnichiimiERonp ﬁnaﬁ’%g&eﬁpthls l@gﬂtﬁﬁéﬁoﬁ Hﬁggﬁ—g})dneg fbasure gauge

target/gauge structure. tionally, once a
libragesige or other substrate is found, a gauge set is

us t 0. measyre the conhined target/ligand structure.,
8 A BB R Ao 4§ & PIabesfe h-dhie,postts dpRnoh gl which may be
R ﬁ@@rg@%ﬁf ﬁ;ﬁ@ i-qul t aneousl y and
ma por§13| y di %é?@ﬁ??%lo Y, ﬁgr?mgﬁfgr@%l e, by a attaching a
di {d) doerome lapplicationd, a @iEanglariresehts e floweanunbeti @€ binding points

used together and/ or uysing different radi oactive .
that ng{egblé pg}eagppglgﬁ))éq#ng fo°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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gauges. Optionally, the binding assay (and/or a
functional assay) may include changi ng vari ous

w@ag PRt al paranmeters, such as tenperature, cﬁ‘ﬂm({omoosu

ot her environmental variables, for exa

dot BRFPRLYEL: e INGIABE WP ABoICED Fh used, Ercrpraaley defining lines.
ANBRRGHLY B aRlonkll S0k SF hieflh vafnd Bpdle 88 Bed, R 58t to define

to determ ne a asellne
momq@br acinteractizndacatioh chhgirgtie in sdnie atibodMeARlof t]il’]e invention, a

f ;18 g of binding of a particular gauge to al pha
‘m"h‘é different %Pcﬁ (PRRAENTRS FaY bsdisgdhdnther gavse set zm:d@r\mthe reconstruction,

for _%%%gﬂ;{lg tjioéo'i@ BX ?In 4 g&ﬁtﬁ%’?gy %ﬁ@%@vévwg& f]rﬁﬁ\érlto% not be planar.

bi ndi n%s to non-helix parts of the protein and/or
5.3t MUSBER QEMOIETIES NNAJBAUGE an exerrpl ary enbodi ment

f I’Tb
o 78583} Gl Sk, B A g e

hits are
betyeenviode dnd m howewnn) b sdative(e. gl uthkde) Yor PREH@T mindSdr Rhay Be provided.
g

SordSSa ar e g@g'& nce noi se caused by | ow bindin
omé gealfo Olds ayebe Bited in the;mumpes af differeptaneigtion moiety positions and/or
mm@ﬁ’ésd@cfnl_lﬂlﬁhfﬁoh?gy%gﬂ?l IEI?S Rrgrﬂéﬁaéi‘s 8\9@@5 %ge?'aggﬂdl{yﬁgéngble if the

on a repetitl
moigtiasgdafingsdiffeient tifenghs maneé.cm le attachment

HETX LARY GAl 10 Fig, 4Ais schémat i ¢ |IIustraF| on
CloSMSH W) YU ROIRhES may @R:m@r&jmoce tquisteicaglashes and/or other

40
v RIIERBhe S it Bl \niok AR RIRER0E. 270, 414
anVKiR2 theasch sl eithel Oha Cetlefriid Al phépertidsSarddomds b@%nsﬁﬁgl%d as having

412 and 420, respectively. This'is only an” exenpla
moigfigsqi some erRkodimepisrafi the lmfenabm, théset fropetied ereergasred;ayor example

bel
e T LT CONT W
scafﬁmld nmy bt t@sideiadpfor @kariplRbnl dﬂrﬁx&%ﬂﬂ?m?@ﬁdﬁ’@@&n{ﬂﬁ' 1fkdty design.

and scaffold, type of scaf oI d and Tocation of

w o the scaffold nay be varied for
5.4 W&E& ges, sets of gauges and/or enbodi nents of
t hin ani excemilirg Rmbotinddht & GEOn@ENtiRTRRGhIRALs AE sEféeted to reflect the
urality of noieties cooperate to

type%lgéll?qr;})éls ﬁ’r‘]‘hﬂ’ﬁéﬁﬂéls qxnequ todeals with therthrgdt. e at emémp]aar embodiment
of e elioh e hRcHR B8 BUERE HaskiE o BreliSCtieitioal JEHAHEE F & partcutar

ocat 1 ons th

behaviea isuaxhibited b sevdta hanaRs, ﬁ%h%@rﬁplaﬂ’lﬁnﬁ%xﬁ&ﬁﬁﬁ‘th %ﬁentlon only a
tching of a neasure to the target” nol ecul e

entpnepidee moictipeis sslegieidnly somet dmbogimends of ﬂneanventlon multl-purposc

o S b P, iy B R e 4 e s
can aigyf binddo bite &ypeWTIRigeitediThe SHRifTHyIr RS md“@ae\é"steieotl@& may depend,

for example, on the total number of moieties, their size and their amenability for chemical

processing. It should be noted that some of the moieties are directional, while others are non-
directional. Where available, non-directional bonds may be preferred over directional bonds. In
some exemplary embodiments of the invention, two levels of measurement are performed, a

coarse resolution Jevel 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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25 descri bed bel ow, the shape of a triangle has
particul ar properties which make it suitable for sone
“Egﬁ%g%y s. In general, if a gauge includes %%&91900614
e leties in a nmeasure (e.g..,. npre an .
requiine MOBBRL o ofeief Resd i honte fabocint s B he vwion gre described
belwt.ri angle), nore than one nmeasure may be provi ded by

a si nal e, gauge. Thus, in the exenplary enbodinent of
t he FoHowingiinm listafmrpieties of whichidny oofnoé fuhp be attached angiuges:

nmea dafi nedj.n a 30 single gauge. In sone
enbgg'rlzlﬁ%ﬂ?eélebé’ gdioﬂors]o-iﬁi?"tb%\?ggffnda gauge will include

onl %, Hpdop@Asdndcceptdd! DR¥AMRhE®ondauge 400 incl udes
only a single four-point neasure, but four triangle

nmea§ufasiive chsagapVen-direptionddondf det er ni ni ng whi ch of
vari 0ssi bl e asur es tual Iy bound, are

des drNERellVe Shates NOS Gschionshponth 136 pCT/ 112002/ 000614
Oﬂee_tmgbﬁnﬁ_qgﬁg&foﬁali&n&hom by dashed |ines 416,

418 and 420 that define the distances between pairs of

moi &tiysiophobigagrgep. Aor-disestions] énl genenale howevesysomes ., atigs, may be
. ignt_of the.invention,.the uge purpose is to -
dlr%ea?gc ‘Hﬁ’nat %ﬁﬁi?&eﬁgﬁe&w&é{erm@wﬁﬁfo%@? RASPEISt hose
Différei@tt roistiést 1 t irfld idehii

i tiés* Ry ttlebed 4R Vi 3’%%%’&‘1‘ %gccﬁe:’ ill’g&%gltlglidfop %xmple, also

dashed |ines 416, 418 and 4
proild@ngso 9ng mmM ﬁioﬁ @am&fg_ﬁ@lyilﬁdi]?spiﬂté aa:rail4%uéfa& sdridestt 4Rfuld be noted
. then a hinding o auge 400 to_target )
thaty 58 e it aiey” G meryinciae flsi Ahwaucal Rmites or they may differ
lesd Bf @VACHIMNy ST S6m ofs 2L stidht Ui e -
noi eti es %Og 410 %%ge%%g%ugg%{rsb% emsalﬁ%t %%?r&gﬁebetween moety
affinisiep atsed o filiesthinng prasuahém dittibstionesecchdnd Sipese
ga th400 def i IF]%S multiple triangles, a binding of L
gaﬁ JGEPECt Ty theadizectippaliboggs, | ip someoembediments of the invention, it is
assithé20E! 85 i : edlas. binds. 10 Eig. 4B
.Ss %ows' ga}yggﬁ}fiogﬂﬁdﬁu%%%ﬁgslp ?Er% eﬂﬁ"?ﬁh‘?’aﬁ"gﬂ’f’f i@&aﬁa’g'“{d?ﬁr’e%g" seven,
differenediesctionah bbndsawilbswdfiekn0 covedmll e dodkBisle bond directions. Alternatively,
n-interacting ieties and the rest of the gauge are

smaller of greatar nymberg rd diregitong mayda peed. Opnsuity, different directional

bonBORde dBBGDHP Lt |l ea.dehines a measures
fm\{\hi I'e the %}te@gﬁ?&% no\\/fen ﬁcg}r}]ﬁs gégg%m taled S4Pg° 3’3’@ The angular
distebutigi ofothe ditehtioraofaybas fir afkamplet fhiforh, drfif By BeOHén-uniform, for
an@/(@r ot her 1? nunbers of noieties and/ or gauge sets
exampie| depsndPeenthe baRdtyse- di fferent neasures, in an
ex ' - niion..the basic .
X SR SeERHP L0 mlorblic AL e s I e plry xbociten
of tdsinventian twoashgls areselecdani draseie® by AF&eRimdiBes, An aromatic ring
foll owing potential benefits: (a) Atriangle defines a
mayRISOeEes iy eyersizadtydempbpbip mojgty.chltergtively osasiditionally, an aromatic

sl R SR B R o

r eShk above(sblectidies fmaietied RIMRAreBRMS ré¥ufts id 290GLES mol4ils, which can

four - si %g& measures (for exanple). Thus, generating a
be aTtﬁ‘Og*F‘éW ﬁlﬁs-i%P arrsetnd moietieh i desonileed tebovent i r e

SPREn Lenh 155 hltTRing R BF the Hvention, a subset of the above moieties is used.
Use is made 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 hyd:ogen bond moiety is sufficiently low that the reduction in probability may
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Further, as it is desirable in sone enbodi nents of the
invention to provide overlap between neasures, such

WOVRLd@RicNg Neasures are nore easily provided k:fmi 5600614
not%@te BINE hERARY T&ilts bF e eﬁsd%iﬁ?cﬂt %?Lh&b at #&E?ﬁ}%‘ 1e_gauges and
ruc I g

|mtat| ons may prevent the cons ol o
assmsasure gauge i brarl es. (c) Atriangle always Ii es

in ane§] e points_define a plane), which
Sirmiddtaml. Eelvina) Gfexiubhy ieouleAd don peopnatie rings.

AltH&I Oﬂémaﬁ@zﬂgs%gﬁg gifghﬁrggo ﬁl@tlétggﬁon | nEJ bARY %lﬁg cgmpensates for the

represents t g point’s
redudimn inbbhd stesmgtht catseddbymblawingotatiohal fidkibility of ﬂletrﬁigg et
act e are? A typical drug includes six or
tergativsin pra d&fO@éW &emgpalar hendsapaybe mfeéented by a single moiety,

AR B P .,

noi @pmtﬁﬁﬂly,l’lfoa eXRBpleri€ chﬁnlcbbmfdihn&ﬁeﬁ cBh be @oRE witlout, more general
cqQurse. 34 WO 2004/010136 PCT/ 1L.2002/ 000614
molAFl?Seﬁrﬁ yped andya smallprapahes of tiangles ina Eheryipsranning. ar e

used, for exanple, defining lines. Alternatively or

5SaW£le?gP|bFMERBURE§ g@#gﬁgrr val ance neasures are

r exa nor e unlquely an
i nUBPREKPHR %eraqu@ﬁe@m@egmmuoan e {tyianglgpace as a whole is spanned

vy EEPRHYERAIR! ot SR O ol Sl 6 i (o5, b

lengtli), b]limmﬂcﬁﬁf!'@it?),l Goi et ebchf GanguRNMAkEngetnddPiofitbinding points can be
- poi nt, 4-point and poi nt neasures, which m

exp?re‘é?ﬂ tobingdo omg o4 the v@u@emmawawmdﬁmezﬁpmomﬁmn@@ovmge of
o) BB SHP e SHRRBR e Bl Wk BYGELE s it cne

no paets of RPN are RfiaiBbVepdd. (€. 9., three) or greater
nunber may be provided. Sone scaf f ol ds may be limted

in Aﬂwéﬂ% lmb@iplféneddmf grenien detaili kalowssin awiesemplans embodiment of the

L —
bmdi‘ﬁg Bbin@S apjrhisng (Gf fitsewBin fheiAReh rggygﬁﬁfo?es than one gange. In some

Conversely, gauges with nulti pI e att ment points

casegn @xastly geangeentvinianglea roanneti be |Pe@1¢n§1y isteadp teanglesnthat are roughly

congit P AL A0 Pl UEI B0 R e e mey
haves thaf fadleCbovemet fin ﬁ'ﬁﬁgl@fs?ﬂéccﬁl ndi! Phe&ahPle, ARGnIRY sffe moieties, two
consi dered as havin 5 noieties, in sone enbodi ments

triangfest Mthi ﬂwerfolﬂcmngtm&quﬂmpm ipeavidade (Bgror B and of3.1, 3.9, 5.2)
exa duri.n brary desi nd/ or durln bi ndi
(meSRARO s i eyt R gl b0, B ringf Guitng b inaete space
fronb@aBf 916 (Wes) ghe considered, for exanple only during
anal ysi s and/ or duri ng Ii brary design. 5.4 MJETY

TYBESmaembodirents bfithy ievention, b eastabmietod thertriengle qm,ce iswpanned by

s are selected to ref] ect t types of
a solh fetgif, P o SRR RIne cov Bkt B arampiacfot T Semeg of triangle space,
the Pravided tridngled ArSPA.8Y Yndb@) 31418, which have overlapping, but different

coverage.

L

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

nsed optionally takes the overlapping into account.
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of the invention, the noieties are sel ected based on
their chem cal behavior. If a particular behavior is

b 151%9 by several nvieties, in an exenpl aryf,CTl,IL20 2/000614
31‘[ Ehe i nventi on, onI y a snallest one
g P sel ected. In sone enbodi nents of the

| NWAFRE ipdbess 300 (FiRUSPRSRpedi® &r @Smaﬂmﬂge@w db:hfbﬁ, ﬁe measured

sever al d| fferent binding sites, are  used I nstead
affinitigsenfi gaugest09ro 2ages dH0mnt pptwnaﬂymsecbtoeecqnpeu@fa madaj exf the spatial

f f th ti |
il ol Hefialas Y. £ ctelo g asichistercThrd RIPBY | e,
t hey bin %kéﬁplé?ctﬂiebf’énbal? Rppigl drbdest Rr Epﬁﬁﬁhﬂﬁl target molecule, which

processing. It should be noted that sonme of
usesranl 00 0gauge bbmry s mp@lted thhi abeuMGMfsthagmgea mll bind to the target.
i rectional re.a bIe on-dire t|on bonds
Due ﬁﬁ)}'eagmﬁpeqf eIk ed ,?a %ﬂ dl{?o{?d e qVﬁ:r ag dgoverage of non-
congPYSH R Bleles T RRAXERBIPy Abraty) thd ﬁlﬁﬁﬁ&'c@ Peal &Y&ﬁk@\’i@ﬁﬁecﬂgy the target
measurerent are perforned,” a 30 coarse resolution
area | and ehovad do sbyf gauges &5 expeciedntol b enalldvb lie opp dthiebretical) example, the

" e used [ he fine resol uti.on .| evel
o Ghkel gﬁ%ﬁ{% S it el Syl ket Hees ik beend P i Seies is 100
mﬁ-%h@ﬁ% 35 WD 2004/ 010136 PCT/ 1L2002/ 000614

ereduci g the nunber of npieties used in sone

enfh a]dhgﬁ!rtexampletarw-pamtthammophme, sheh erphbmshcopldre may include, for
Fql | owi I t f which ) . ]
el 08 et Sy T A GG e iventon

r b . .
ot {f €l iRpe OB iachiied, Wr AR 00 P RRE R Harity petwen trisngles
(beldwdiktinguishing abilind of iwege . ladloof 'dmdﬂgt(b.(gna:luettombnc ¢lashes). The 10

Aromatic rin Directional bond. Hydrophobl c group.
poin\§ueHee £ AfaFOursF e rreﬁcawtm%w& ew anel1QP% “of the triangles,

r )
cspeh G5 AR Al SN i s SEBRER s of e winges
may bekefifickat. My be used |n ot her enbodi rrents of the

i nyention, for exanple, also providing one or nore of

. HaHeyerer s rpyalsitnaton isyReiedomiving A fypics! paremgcophore may inchude
20 ptgllﬂ ” e?u&ﬁhg&)ﬁgﬂ% Bﬁigtbebﬂ%n‘rjg %:Ldg Wg% 4B fb?txﬁeq}%ﬁ%gx% rorder to provide

goodt lﬁﬁ&m@‘ﬁ'}?hld;l, ﬁ]ﬁ)@ Subsireéaitireasf By §haridac ¢/that theh@I@® 8-10 correct points
exenpl ary gauge sets, the slight difference between
can §ppYeps 2 £p9d Afariing peiek fersdmye cagnergtion. diewen idengified points can also be

usefllRT His Fﬁ@ggﬁg‘gsﬁéﬁg&c&&p bet ween bond types. Wth

respec rec I onal bonds, in sone enbodi nents

of Altheughnveiviuk afethdds inSy basiwsedad redvabtrbdl &h@Qi}d)uﬂaﬁ an exemplary
sufficient spatial flexibility so that a small

embagdigient of dheigyventignarteiosiap methed 15 usad| Fitsh s roqll ma3,1g¥es ateeeshmated
fromfi SREY oF ey oS5, REHaRY S bR B om, Ty stable layout

usingdlihe Q ik dELSis TondD Bptitifatly | DRRtihY bastd fsE/ER Algorithm or a clustering
directional 20 bonds have different numbers of

atgorithme &n othersimplgmentationa yingle sigpoymultiple etclymetmé nagychsl used.

6.7 TRIANGLE EXTRACTION
In 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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di stribution of the directions may be, for exanple
uniform or it may be non-uniform for exanple

ep&AAbRg on the bond type Several different pgiraEsiePhoosia
tnanE% QIP kﬁlg%? H?:ﬁe | nve fPe&'ent:a onalkn%)ﬁ%gpéﬁié@é?aﬂ of %le process is

1 on, WO “S1 zes’ ect

detemﬂﬂmgﬁﬁleﬁleﬂﬁtaﬂ:eb Shvdlviel b @Bt tha tivise sfinefbyar memineCFor example, a
ring 25 may also serve, as an oversized dé;;lrophobl c

real digipaaebetygend e oigiasynayibe-Ai3 prgsgaas mhile hinding Rangle measures have
mstaﬁé a%frﬁsaglﬁeeéj a%%sglsz%g St hy?%gg&k&%&%gﬂ f"%%@ 5 Et' {393esirable to

estmﬁx@é 98 trkQ FistanceD4. 8 tah Sstrof) drohh BRBIhAIAS résawlm;mdnang Shis is provided
uni que noi eties, which can be attached to scaffolds.

bythmve&mmmavgramftb!vdﬁ%re@t irgpgleanepswes.i bed bel ow. In an

l ar%gfnbod*aélgﬁtg%%ff tﬁ%"l‘ﬁ%ze? SI W pirts g{)tﬁgtp ro¥bss'd1€ provided
ina §1ﬁ§1€tdoﬁﬁb6hnd Rubsal f'drtekmﬂ{zlle RigEhigQgestert@n A Héatatvely andioostep method
suc

receivers. thouh erX|b|I|ty will generally
may e dised @htmaliw arbmmmg mstlsishisi wsed ywith lsa astimateopf which measures

bound e o6 s HALE e e e 8 el it Bl e o fgprove the

earhé}@géﬁ@g@%@%ﬁb}ﬁﬁ%uﬁgﬁbﬁd@OOZ/ 000614 not materially

affect the results of the neasurenent nethod, at | east
f ofFigs brie agliowydertaefda mﬂwdyﬁi)O of d@cmaningewbﬂcb triangles did bind to a
additiopally, rotatignal f |b||| | oned for
targeh B perr g Wik o5 SRR tetsne of e iietiive & high
mﬂﬁ? 50i h;P aﬂ:ﬁé 9€ dbeRdd RF %ﬁclpfyp% rb? thindle ‘{&’éfﬁm%ﬂﬂ:@l ﬁ% héeties of the
ction in bond strength caused by al q?
tnanglel ﬁac}:osm;h sbaeediabithiree dinehsibhs; eadhnane tépresanbiag |a\leigyh a side of the
@ddltl onal 'y, some polar bonds may be represented by a
trian Pngl e moiety, such as OH, which can act as both a
hy BGARAL ool thotuding that
o o e A pR R 1GCHER Ry AR hdtuding that ype
of trimngl&evith, s;dass\ oﬁleggthe K{&jy,z} voisehowes tebied 0s the tanget. & shomitl Ibernoted that

%r f A %’F?E%y H@t&r&%aﬁéﬁ%lwa@ ig ﬁ%ﬁ{ﬁg to genera’te Instead, the
trian &H@Héargmﬁtgﬁng %F&a\% he §1{ghﬁ§’ Qiferéﬁ?&%ﬂﬁsof Rides.

€’ 1S spanne y providing urality o )
t rhamagémplmehbmdimem of ftinecuﬂamudnr dexlansay results are used as a binary

opu) S e £l 0B, Algngiley cpemcal UL LNAN S%ces are

obsel%d cﬁ'xg'%fet 4 o hdbtd §0a@ %d?ﬂﬁ bBﬁd ghﬁsb 1 @trengﬂﬁ may be

measur e degree t|on cov ’age of 15 eac

reprebeénit@iigy £contintibgs drimultighep mnﬂﬂmepuang ahit notdtiont h e
coverage of other triangles,.to ensyre that no i\"éf? .
of Int e CxpraRlaTyaFrabedimenty oic Hipein¥entions 1A e gaue cindgs multiple

r a v, i
ooy S UL B LS o0 IR NS PP, i
single agdngiosai blaecht chﬁdﬁf&@t tpger aiaggles nfor @kampliendlientyp overlap between
oi nts appears in (or flts w thin the paraneters of
mowg,bq;fgm 1% A rga;k@é in myltiple,gpaces. Optionally, the amplitude o% the marking
is normalized to the number 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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20 cases, exactly congruent triangles cannot be
provided instead, triangles that are roughly

wBBSHERE are pr ovi ded (e.g., simlar noietiepcrii 62000614
om0 b5 v, 5 SOMSELSI Ll 5 by RGUESLI, o enasy,

erage in rlang

the spmtmig Hgbetamen Spaces f@&xazhme, if twro BidGHLRE o%rldp ih fteir affinities.
follow ng side | engths are provided: (3, 4, 5) and
(3Aitem3tlge yethe it 1 nisprevided priginalsas wspre ction.

space "%@P@%r‘%ﬂ‘?’g&ﬂ%ﬁ?ﬁg}h&n‘f ,0%[3 ’tﬁegs)%_w%ﬁlﬁlgg%ﬁgéﬁﬂea%gl €

enbodi nents of the invention, at |east sone of the

triangl ace is spanned by a set of triangles with
OV?fI%Pp coverage. For exanple, for the same part
rirangl e space, the provided triangles are (2, 3,

vy 8o e o SR ALl i e
d1fﬁélﬁ!3r ¥R beadisig B8SMBRculkOfo ANl @n Pérf Ghd RHAIDBL G exemplary
does increase the size of the brary. Wen

emboﬂm:ehmﬁmha Gnventipn,axi edfunttive 6fdbs txasle @k 1BV ROt an exemplary
used optional |y takes the overlapping into account. 37
applipatiqrg payvageter 38 sAF414. Possiylpoibe mrea@ fumammmfm in space, for

exanfft b B RRE A Shfessluls? o TEPod, itlondtly % Rhgrome of the

'sprea@% fitictighi0tle dddived etpiftally B} biﬁ gadges h8eiab Tohttélleddistances

of the spatial “distribution of interaction
betwaq:redmds;zmthntaMWang knowio shadslsd eslternasibelyb eF cadditionally, such

cmpigl ReFE R RSt o CEReses it ERMRIGCD deloatiopdleyify in bond
lengﬂ\lllv: BauMiple dhbmich] SXRBGL SOndoaes aRAME ey 6@91&:957}}1'&%%@ function.

bind to the target. Due to repetition of
Opuonaﬂlam targets jave tchassified raac(ydmgdﬂoomed'uﬁexlbllith as owell. | quonally, in an

teraffa,Piop{he, Phee Aol ToPsioaied. t RSty oddhe ﬁegétﬁl%m%s ated andlor

decv:Ieﬁr ﬂ)? Exarﬁ;?l@ Fora4 1 BRL Bl d8d Y cHRIOER sgl%mﬁﬁg $&icRitn

n one (théoretical) exanpl 10 nu
of Tlier spadad Hitsi aaangiea sombiatd a‘beexﬁafplmbyi adhytld:ﬂ; and @e@mtare found in the

resulf‘ h%gh nggbe?c%g]l% Lo b%pcg.ggggrn%ﬁ génl\%g Bg: ra?rre] selected based on their
hap® NEREBSARIP bE ad (AN i :

* apexanp l e, I0*9* 8/ g&!ﬁlﬁa % P@%g S 12%ﬁ]t ri a%EPE@.He passing a
thresholdsBhie tieetiwid canepresent, tﬂnaexampm; theammben of trédngles fthat need to bind,

to nFegR & PRITIE ol RRPIIAT e s e fghall Spaces or it may be
mffel%hts tolﬁﬁjﬁhﬁiﬂ' {8 Rreitond g%d!%d&gk‘? ﬁrﬂlak%gkm%o@h@ dL188ed based on the

due’’to steric olnt structure

clusterarg stal‘istms;ufos exhnpleefmmmattahle tof hrevidus émmﬁbalt feaudts] A0fmatively or
t]hetrlanles ec:la of the mssmgtrlangles
addl tignallyy the; thee ;@nqeiec qdotfo rfip NIt ymber of matches be found.

Optl&tfall?,rig{lﬁfe is EEM%@ nithbld oF'sEthreshold matches, a different gauge set is used for
the binding process. It is noted that in some embodiments of the invention, for any given triplet
of binding points there are generally about 12 triangles, or more, that can be expected to bind.
For example, both a shorter side and a longer side 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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However, the actual situation is nore forgiving. A
typi cal pharmacophore may include 20 20 points, of
pically only between 8 and 10 need tq,? 2002/000614

YYoGi{lo10l%P! . _ne
o T e BB L o e e e e

shofter] Sid69 i RGaFoRO cHinBinakeH3, Y3, aF EacHOPEAnSE AL tirBfded three times.
oint for drug generation. Fewer identified pdints can

Additiens! peerlapaadybe providedinaapbiguas mieistes. bed bel ow.
Al t hqu vari ous, net hods, may .be used to reconstruct ]
the&ﬂq?%ghﬁ’(’%Y ﬁniléfz%‘ﬁ e‘%?ECE‘F‘QX bfg‘”%ﬁ%&i‘icﬁseﬁf' Jauggse some four-point

geoRURBI hABhRg (W hishEPmIBbORANG §s Wegd. First, the "real”
triangles are estinmated fromthe results of the

assay, using a clustering algorithm Then,

opti onal |
- 6.25L YWD CON TIRNRECONSTRUEIICN i s found,

ODtFi%!ﬂﬁA liy aUbchalt SICLmhelthdEGPEf A8R AR 9 ¥phiid ThyRbut Bf binding
clustering algorithm In other inplenentations, d
locagiong feons tthe rosulisudf ithe enethodpofidtigod, mayacberdasedwith. 4n exemplary

TR A TRACTI 30 I n an exenpl ary enhodi pent . of
et 17 CRYCTREo I o SR PR SBPOUEESt ABADS Wy epigth dhe method
conPAYRY &nstrictindt NE'thd BBARARRHoRL '(9.E§’thfe%'n§m%h§9nﬁ hagbs) that can be

single part Or nore than two parts. e part is
congtaicted nfrointhewldestified iriangles andasmking thet chidigurafibhs usimgt a scoring

e |ess than jrivial, for .  exanple, due to the
meth) pltpaly Sele el PRI 08 & MEBRELSo0R: ang .

Ho : ok .

peTCPSabPE SRET chuRtndlons Ht T 6OUH AP om te wiangles found
in Fig §|i 4k eqoastiricaied. ohlterdativelyeta buoipding re@mpufearmodds ofell the possible

rocess .is det egrn;ﬂni ng.the real, distances involved,
contigir#ioNS 1A 2R X AIRRTHERRadimenpf theipyeniion, the spniguatinne arpgenerated
wt W AShPOL ASHHESH L BLEHAL RIRY Brfafpoion, o consguaton

maydiesbasinetedpdr s condirbetiongdianesd, dnly Fonie lkelyad hawhd Gsefil score. For
ti}g inventign, it is desirable to 5 estimate the real
exargples ONGE @ contigurgtion solphan hashscprrebalow dhebighess deund so far, that lower
solufib is98@ly, this is provided by the overlap in
coverage of the different triangle neasures. In an
exfmu exempdadyeahbsdithert fof threinvéntidn] thercontthrtibiendtiedd & by building
of the process are provided .in a single conpound .
up asirgetarePlece by pascsniirexamplsga iangleds pidgd tapn exisheg canfigugation only
: : [ .an jferati.
i ha it PR Rt mBRics ok Bk, 0L R o O o 34 Fhdifles on e

strudnoend thessheldusfesizd difesdnceaiiady bee dbfibidstoanie®imehet figtching of two
., real distances_being used to inprove the earlier
sidess Syliepatixelyor afditpnaityaa thresholdnfrmatclring betveen mpietics may be defined.

. L Qf 0] erm ni whiech .
Optiph M B8 rhotGies 4l NS 15 Rtth o Ble"trl e Wl ey ox p ave an
overkappinp | chtyicalrbeisivicr SueH tHréiholds Ay deendAin R Zlen@h AR types of
.1s defined for each type of triangle (defined by the
moiegs ard/isotyer properties of Hegayes andrordhe surget. Bscoterdhat a first gauge
may PP 'R inifR 16:aB0F oSS A bifing Wellochrofh 2 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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At 504, a notation is made in a space at a |l ocation
{x,y,z} if a gauge including that type of triangle
Wi dddalodgs of lengths {x,y,z} was shown to bi h-li02d9Boos14
n t hat or.two different
corliBfiibo gy bR T fip W3R HGRich B o i iR potsrhfog om up-modules,
and, altigeaely atienglésnst ead, the 20 triangles may be nearly

mat chi ng, for exanple having slightly different )
| enft K8%:0% sepraeis calaylated Eoresrch aoyfigurbtingl. fineh @kcarbds optionally a

' f . | t d .Di .
ST 5P B A7 Bk B0 o e e
havigy the xeifidueation. Vatidwy daaﬁngsﬁeﬂﬁs@mgy Be uSHIS B Mﬁ@ke%‘é?elary embodiment

there is a neasure of activity and/or bonding, t

of the inyestions tn scoring mshod;is bessdemi thel piryicular binking tugetheo of triangles in
e B 5B 0 P b s et e

plaggauge includes nmultiple triangles, a hit is marked in

each one of the rel evant spaces. Alternatively or
addintansremplary ¢mbodimentrafithe invéntiog) e seore nas produvioof scores for each

Sh&%é{t%é@ﬁ?é}%ﬁ%%%ﬁgq%%&bo%ﬁqngééﬁg lbt?vﬁgﬁ?ib 3]?? %\é?g }O?Q triangle side

thate|shaedl efRRE 8%0 ERAJIGNAR! iu)’estihﬁfed%ﬂ)dbﬁlﬁg%f%e tt\bﬁ sides of the two
mar Ki n is normalized to the nunber of Spaces that

triapgles hindingdoba sarhe pgiawgchindihg docationisv & wncaxePlary embodiment of the

._additjonally, ,a differen litude, i s provided. in

m"eé%eﬂ’ @Bée%f}eyl$ thepradic @ e B0 sprea ﬁ"g‘ft@ﬁa T the %, yrand z axes.
. . ’ his . o

ARAr s S, Ry L 905 1 A REERRY bt ol o

the diffferdnee insiznstolf the,sidese spread function represents the
39 WO 2004/010136

prqbability of that tri l.e
bCH b St B GE At of ﬂ% 1BvesHeRy the sqarg dessaet depend on the lack of
j t.e Vi .
o B b TR TP, R BT bl el AT, OHEL Yorlguration for
whiglxnonshitable gaugematied; it ésnatvaesinggd that theebnfigfrhfiod Isi i@correct, nor is
Al ter%ﬁlltci e‘%, t he hi;}éqi ndi cation i s provided i
the §Gqrgit PSY/ craatiehe 4B AePre dht b Feducedh respousivain sy existence of

AR TRY bl 5 oLt 050 B g, o st
basddenvtbeincdaune | engt hs of the sides and ax is a val ue
difficulty _in bending the nol ecule

representin tg . .
S0 E}‘tlf?_g%aﬂi"?lygaﬁ fﬁ%?l}%‘ﬂnﬁoméoséﬁlaamﬁ TeRY kadalng) it pased on heuristics,
for f%ﬂ}ﬁﬂb nﬁl’ﬁfs ﬁfatttcizlﬁcﬁ%v .WT)IE{ e I%uf c;,lﬂp G&d ng%l gk;]]‘é,emaﬁvely or

or exanple a n an enptfary™ app
addijemallyppeior thfdrmiation ishiséd tasls ol yomd behfipnriads,ffof exdriple, 2 partial
|ﬁwrl§]2-rm formin sg;nce, for 10 exanple, to reflect
modglor knqwicsles o€ amoksentsthatibinds wesll to the tatgst.  Opti onal |y,
at Al t . .ng.functi.ons, are derive ‘g
errf?it;%lag’atl] ?y, “;%Et‘?f‘!rii‘ ity gsgg!éds}ghsa%[éﬁ&d@siﬁeﬂgﬁ’g ol the binding

locatibrsst fanthe Sargbic heaotedB e 6024606 niag e Rhfiddit BY ak teMMive search and
nodels. Alternatively or additionally, such enpirical

cons{:rggtgqq@eqhgdu@é mele (yfiﬁwtqgwm:@g byilradchoengs! the seasch progresses
and SHA R D Gerfab P ¥Rinkek s 'anscgl%na%ove a threshold (and so will its dependents).

Many suitable search methods are known in the art, for example, in the art of graph search and

in the art of searching game trees (e.g., for chess playing programs).

42



10

15

20

25

30

l ength, multiple chemcal affinity of noieties and/or
symetry of the spreading function. 15 Optionally,
wo8B§s1:3r e cl assified according to their fl e’ﬂ&hhhdoi’moosm
a 5\(14% iterative process, once
6.3°R A|"s estqu%rabﬂ WRIA?(@&SDI lity of the target is
estTP [RECXErplagy %mbOd!@émd%fdhe fimyrentiom raptarget mapnhave seyiceal active areas.

%B%egﬁﬁ te%]bgo?%n?ﬁt %’t tEl ad' rfegcgr%% ?c[gangf;eachowe!a to recreate a
disjefelbérfigiration dtriGales “@ﬂhebafcﬁ’ W&ﬂolh{‘pd{‘hﬁpreﬁﬁﬁhﬁgta 2P BF oné Barget area,
e inven

an exenplary enbodi ment of i on, peaks are
tsglgh @a@wstmcttqmemay beoreghizgdesven for arsieglo dctivpprea, if enough

aﬁ%’l %y Iglgfﬁasﬁh %ﬁ%&eﬁ%&;ﬁ%&eﬁgﬁgﬁg O(I.% i toqhaag c{:g%bmd (for various

reasbfy) raﬁ&/%ﬁ twerd Rt 2a0XBIPR] @ thé %@ug%%pﬁsfed{)io i ABEHRSIhO Rfucture cannot
need to bind, to indicate a possible match. The

beremmdd&mghmangies@ah@dmtcmn spaces or it may be

d| f em’){’ tggtl onal lF%d&‘Fé'H“ g@%ﬁ?'ﬂ?ﬁ%ﬁg@ {Ps?‘&’:‘%aﬁgonly once in a

reco%&tﬂidtéii tdifigufaibn, eE@éH’ifea i RiFl R adtddlyCaipeal! (RNt more) in the real
~enpirical results. Alternatively or addi tional ly,

configisatian, xirodundancysef] sinilamtrignglehwill generatliyrstith enabiiodhe stfucture to be

roco SRR ReclVel oo e Ae o isnels inepipupd of apf o than once,

howlePer! 9186 Iﬁ? affbétetnBi Qdkd) P BeRBR:, rb&ucin% ROt AbrhdiRlely, N iterative

sone enbodi ments of thé invention, for any given
exparimenta tapprofachyi asdleseribedi belew,t isarsed, do dlapkrparabf theaargst (e.g., with a

suitgf bR P ATEGLIS HoH) apd Sreit e foers aﬁgwt%g%gdar e
ex pptibRAl Asd? HErvERtich RaMbwed, 19% 8 ¥inal structure or
I nter 3? é nt EJI n

havi ng a meadl at e stance

sevead dandidate steatires. rFIoa a@mplby@ Q de&munaﬂmeeannnubé matie a human may be
for exanp ree tines in the set. ] n sone

requ%%?@to selech apgpe 95%95 PR AEAD Matrhppandousenfigpogion parts and/or to
rom SSTLAA RIS onP il ol Viskd 2 B RE Flin rpsione s

judgkmngmd/mmdmhshainnfarmsmde&dumhﬁaargauﬂ vaddsi tepdsi ons,
if each triangle is provjded three tines
Ad ge S?‘Péﬁé’ Hpag SRERISSHYY prigy ofdhe pipstering @QFBQFsShaPe reconstruction

 metHBs ?stdneiﬁ QQtah ‘ﬁﬁ@ﬂabﬁfv nﬁ%gé’:’sg ahygt ﬁ)tq’uﬁg rrcﬁ'boﬁg% ggﬁén\ﬁ%q example,

spaces a gauges, our - pol
the applicdtion @f ﬂmrabbvghmﬂa)odﬁam stevf Whété nedre \aﬂddt dafa. 12 1dcR@Jdr forming a

CONFI GURATI ON_ RECONSTRUCT] ON Fi 6A is a flowhart of
compleigde viheredbetgars ambiguities g@nweam P9ssipdg folfons.

bi ndg'hggm L R e A iy fngg € SEEIQH OL, symmetry)

In acco ance w n exenp

ambigmy i dueetot the Bole ise af teaeIted. iﬂpﬁoﬁﬂﬂ}f}dluﬁaniblgﬁtﬁ i%&solved by using at
i nvention, the method 10 CO”II[)” ses constructing all

leastiqq 4c Gh P%Eéﬁfr aping ﬁ?awe Pptionsliseeongiriatessorciedsioteskigyhieg in only one of
the SRRGHIFERD Al £O0D S YSKEAD NPT el SRl defhel 1 ARENS isingoish

I gurations using a Scor

betwear hlm;wulﬁdsmby Atkgativdly drhﬁld@mﬁlfallﬂupﬂbﬂ Qifoﬁhit{bnals used to
hi ghest score. At 602, all the possible configurations

dm“@&ﬁ%ﬁ besiveasdhemBnst ruct ed fromthe tri angl es found

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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in Fig. 5, are constructed. Alternatively to building
conputer nodels of all the possible 15

wobi/gieimt i ons, in an exenplary enbodi ment of pidhfr2002/000614
| NVANR0AtridaBR i§ S61Edte Hratn 1R §¢t%ﬁ?mﬁﬁr{ﬁ 16 ﬂﬁiivde%egfgund to bind in

For exanple, in _conjunction wth the scofihg net
the grsaandodupteymgofFig Sc Bhisitgangl isused asmbase farensstrustingd structure.

O AL aCRRRE D ElasRls MRS ot W repinite boum i hglest Such that the
two ¢Qitgldd ¢hate ia%[ﬂes\ﬁlw Er%cﬁ%tﬁki‘%n@ eRAQEEnIEh Yk AEs éi%%@,?ﬁ% a part of the

found so far, that lower solutions i1gnored. 2C
struefnrec(egypvhicly teorsitds ok tite sifucture may\cenhdyomot Hehsides of a same triangle,
dens nstrfuction met hod is by bui.l iq’%a uﬁ};a structure
P By cprmple on-dhe implsmentation), Whenythe friangleqpayr ip added to the
feSth d WaTNICT=Y g I L has a side length
sﬁugﬁfﬁ%’éﬁ%ﬁgﬂﬁtggﬁtlﬁﬁﬁn‘& otﬂig ?agié'de length with a pair
of 6@bisstepededo(626entil abrtrisigle pairsAah be added. Thisfcosipletes one potential
ifference may be defined for allow ng the matching of
strug sides. Alternatively or additionally, a threshold
of R =) , '
 OpTaC Ry BB Dol e TBAnaRE of 614 TEE cxibl, oy geoctin the
triangtedpaio and/dreforelecidimgowhérdao add then.hav 628 treéw of beRIbIA Gtructures is

che 'gal behavi or. Such threshol ds. may depend_on_the .
pertyrHeg: RY JRRROPE (431cancof 26 o @rchcrosail) dhoies R iangle pairs and their

locaftb® éﬁgﬁ% r‘aéesgfn}als{}g‘et &glggg éri@lqn,g{?? rg}lc.'lntgﬁ{a,g %&%Méﬁ}@iyle threads each

not at a
timehinntiptegtriangletpaine ars iangladldidrfseleefién Bhdrei BAhRMB QHcH HAIR may be

d , | the binding locati
attached st ferenblomtignRdi ng et hods. 30 In an exenpl ary
cont L0 ok FeeUE Y BRccre Wl SRRBIC a8 o bosl g gom Cor in
parafiehnAltbativedy, ethertviaitods! & ?&i@ﬂiﬁhgtzﬂi AR pBSsible Nittuetvddd from the

. the triangles are used at [east once. Used triangles
triangles maynks Wsedn OpHienaliys @ proning anethedis weed, for example, If a structure is

, L Ve t . 04/ 010136 . o 0
cleanfy PR P b by St gm0 of i amelgs (R i S0%.
70%nordatlyesialles Ghtegrthedifiie Gt dréat€rOnid) U et fuddMis dr08ped. Generally, the

- sub-nodul es, and, ultimately, triangles. At 604, a
greatgt, dheo npaberaph riaagley allowed dorbecimmpreduitle: pasier il be to provide a

. carag Toederpect FEIRT Bk . .
stroch@1Ee By Ry hhaifGit) | oyt o it B 13 Gppstrained
by thehssal 8sgR¢ andPmbbé Tigs 84pena@d, i gur ati on. Vari ous

scoring nethods may be used. In an exenplary
emb é?’ﬁuqﬂt substrycires fovadiinghe gererated potenigpl subiucesi Optionally, only

rtd r_1.inking together of trjangl.e .
some S B rbotfeed Bl o B b B G 35 e o et
size. (Thi 81 @k&fiplaRe BMmBbYRfenD O NHe GRFINAGE, tHe fnbfiofl! 4pplied is a maximum

l ace. In an exenpl ary enbodi nent ‘of the invention,

likeli pred algerithi for finding@umast bikely sovateref or each 10 shared
AR Sy b BT D R BR Pt o s

which figy @@sta@hne e fdurd. I dr&i@hharl nBBdigithi SRR Anvention, the clustering
probability of the two sides of the two triangles

spacepisndefingd trer drianghe typei (c-gof typé eflimnjetiescat huntriangle) and the space is
spam%ﬁ%g Ei&esegft{ﬁg ﬁnfh%iesp{h&sp%r example, a 10 point sub-structure of a 20 point

stracture 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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i nvention, the score is the product of the above
spreadi ng function, for the x, y and z axes.

wol efidigissvel y or additionally, other, sinpler pggaif92/000614
the g&ﬂl@?e.é.?eﬁ) diBEnsford "Rk €3 l@aﬁgﬁeilg Qb ¥%trBfture} S ViaiBus orientations are

difference in sizes of the s In an exenpl ary
optiemalydiealt mithdfy selesting\v eertdin trianglecto be artesel tmgledtaviigmansientation.
on the lacgk.of ..a triangle. For exanple, if a ) )
Altegafir é{t"éd‘ﬁg’é‘m‘fﬂ&h 15 $E6E ATk 1 %r@w@éesp@i yotationally symmetric
anB& (ot BHuG ahat ' | bRk i é}ﬁ% |
- i?(rﬁ)ot assug')rr%]aélﬁig %ga%gg%%f%rat |é(?)1rt18|ﬁ§&|§trl16(:ﬂgﬁ:§ ct ’cdrﬁp ared. An
exemplary dgorithm is descabedib R Sussitoy cHiTatWolfsbyy,, “Bfficicstddetection of Three

. may be reduce sponsi ve. to.the.exi stence of 20 -
Dml??%%?& Sirustizy éffﬁ?# oitncBiclpgeal o %0515?03?? g Gepputer Vision

lfrﬁéeﬂég” PN A 9@1@ r o
Tect Ir ’count’.yv tge?Sﬁg)?i ve yelgﬂgg’d%%é@gﬁllaﬁ%},’ ﬁggﬁngl&ﬁw of which is

incogmrdtedjherainibyreferamyge.be rul ed out based on heuri sti cs,

Lyt GABI g bFe SRESTRERES 5 AP hct 1o APyimed ki e ksfuFyp i common

[ ' ' i .

cnouh B 1ufje NoBBEA s b0l BdiEel And Ut o YfEmplary. prbodioment of the

invehtion) 2e thyeshofdirgp i hsptiet ot dekict bhiydthoye klibstractulee w#h gatictures and
At 606, the structure with the highest score is

clustgrs| Quer egmipimug sizeOfhsy selection MEROs may ke used cast Welhsfor example
h - . . i .
soorfy X PP Spanet O BELERR Wfore X Ml N, Wt s (i

matching panpbethvéshbldsd duigoasinivtions) B dxlamparusiipca pr@sdt fifreshold).

search progresses and Indicates a certain structure
hadltsmgavaly otkesvecthods of SadivE @ lran gongmonisipstiuctyre are used.

de tS). . . SMIt . search, net hads _ar e known

" o RSARAR R norel tnlA e Bt e SNy Y BR8N that docs
not wechl! ihe tibggles tndis B oedpidrg ag@ﬁﬁ%kfeeﬁﬁp (of tBe phar®iacophore is not

chess playing prograns)., 42 W) 2004/010136

~ esseptigl formayy zngodanents of the mventienT fycrampleinRiead geusition and finding,

y enbodi nent of the invention, a target may

7. Aﬁgggyggieral active areas. |In an exenplary enbodi nment
of the invention, the reconstruction is allowed to
7.1 OVERYIEMWa disjoint configuration structure, with

e [.SL Q] [ ' r.ae .
C28 ARl E el LSO o PR, Bl Rl LA o provie
a wide tange off igfoeatic. The qualityeofodt iiRrastesh and it€B@Ié0tun be of varying
triangles (e.qg. éauge noi eties) that interconnect the
kindy Egllopdng gegr exemplpyclypeso obpaametess Whigh oy be wsgsbotps plassify such
. [or were not available in the gauge set used, so
mforﬁﬁg?l?‘a continuous structure cannot be reconstructed
f r @ Cobhpldtériedd) dthe $nfbihddtioftinthy Bt colpl <D bi ?zﬂﬁhl', for ekfifiple, a complete
above reconstruction allows a triangle to appear only
targebaree modeker anpodd oborly parodan ewaf i gurati on. Even if a

trj l.e_actual.l phRears t,w or, .npre) .in.the real

ci? Eeiiaf Pl 8% seeal P Rttt R B ARisio i g g5 model. An
examipld bf sBRRAEAihforBition!is @ SetIfelhtiv prbbaAbelitids For LseP B possible models.

reconstructed. Alternatively or "additionally, a

t richingleperidenes. lefpmertion mapbe indapendentrafrotherdpformation, for example,

being an exact model or it may be dependent, for example a parameteric model whose exact

value depends on additional information, In addition, information derived using the above

methods may be used as partial information for a different process.
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however, this may affect the score, for exanple,
reducing it. Alternatively, an iterative experinental

wPRbgeeize as described bel ow, is used, to bl oglemaRsdo2/000614
of . . ' ] : :
P@uﬁﬁ&gﬁaﬁoﬁ.el‘& 1ﬁd%gﬁoﬁma%%efdﬁg£@ﬁdmb§%@#ﬁﬁon or it may

snma nol ecul e drug) and see
standencitsesvn Gpevien ballin gonflicg evithi otherrinfonhativn. i s al | owed, for

ex he,..for Vi eW, the final structure or . B several .
carla) Bositivaness, Jhe inlSmmabion Ay e pasitiye; impthaiit dndigates Wt exists if is
desfr@1E A n@?@t%ﬁﬁt?ﬁ i 4ABe u%%rﬁﬁ‘arilg ﬁﬂl&?&ﬁt gﬂto (%e?taﬁﬁ;o%ﬁf)iﬁties.

anong options, force certai‘n nmatthes an
corWhije thet informption garaerdd aaytbe abbaimbe dimddig Rictions, in some case, the
possibjlities from consideration, based. on,

. f

infoPRRN 15 TPATIRG SIEEPTIGY 61 e FresicHt n BinaiR larations as well. As will be
Pt o . \

des@ it eRa fot%aﬁ{aﬂ%tg' %g?zggﬁ%s&ulaﬁné 8408k g.ffec\f "ﬂlle'.t Qéé?.ﬂ%?ss of a drug

types. 1t sho at” one possibl'y outpu
lead he clustering and/ or shape reconstruction nethods is

an inputé‘tng n interactive, process and/or to further
dr JB sereg B%ﬁﬁlts of ghe ipyention dhe analysisdp pyedda epgiredrfoppation about

e SRS RO, 550 SB DK SRS S 40, iy o chemin

behiviar @.garpH degendericissk Suble infeeihtion SisdyHeozenotallbl i@ Afay béSfor groups of
It should _be pnoted that the resulting structure may. .
targeigafor examinle.slifferentdor diffprentfamilies of pretgins ayd thesame gitbirea family.

sol y ' t hi i, quity is

Sor 9B Sherhs R R s il e apd S Bpl yfmedabte o many
meth®issafysialysig] sonmabf whithrigé desetibell BéloweadndchaflardyOapplibsions, some of

only one of the possibilities. Alternatively or

whiglhyare alsggsariped belewelnfpagticudssr, somergxemplany pralysismetheds are directed to

1.5} 1 ' ween e two possihilities. . .
gam%'l ﬁérﬂ%gﬁr woﬁgtﬁonagpcﬂui Iﬁgntg{ge%/ ’%reﬁrarngrtlc)f SFBF Aglestinn qnd analysis and
somb eLéplary Sggﬁ@u@hk 2@ yntesrale@byBaP of DA dachvétd pRI3RATI VE

RECONSTRUCTI ON METHOD Fig. 6B is a flowhart 620 of an
al e same ease,r beorslisueft thenanalysisoare intsigraged: intettbe imaepnstruction as

. .S e reconst.ruction, | accordance.,. W th. a . e .
seorpMicalP R0 BRI e Sl Aferf b A Gt e information is

(=]

- assolfafd/ Witk 1hz6reb¥ablrh bR 000 ARl thr¥t, 2 2xarBple! in?d BlaBndrSsimilar to that

selected fromthe set of found triangles, that were ]
usedr fon dmg leads. Adis mannen genesallyy depsudcon theetypn of déatalbasg uséd for storing
. .s triangle is used as a base for constructing a
mfo‘sltpdﬁ’gture. At 624, a pair of triangles is selected

fromthe remaining found triangles, such that the two

7.2 tREGQN&ERHE&V@Na/skmcw%omaCE ot her an? each .
tr shar.es e Wit art of t :
st PP TaB 89 soBihRalofE PPt BB oBe Aty pe pggpo tavout s
dete@fin8®YInN Ohe RRaBPIRE theOfecantRABRA oyl Gk CanafieBE N %éﬁerafe_o kheoretical

. exanple on the iInplenentation). en thetriangle pair
binding Vggtfédorttbe gange seftuseds Differenens bstwago thase thporetisalthinding values and

w5 DR LA SR Lot e or
indidagy aedlﬁ%r@é of ifidcinabybBhe Yold afnﬁ/zbr tﬁerl'%&ﬁ)sﬁ'ﬁ&ioﬁeﬁf&e% as a whole.

possi bl e choices to maké at 624, for exanple, for
seAltemiatively e additionally, physical verification is applied, for example, by applying

an additional testing method and/or assay library to select between alternatives or for

verification.
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triangle pair and/or for deciding where to add them
At 628, a tree of possible structures is perforned,
woy2006PR#de Ng 624 and 626 for each possibl e ch@cggr02/000614

7.3 BIRDING STRENGYH their location. This process may
one qriori for exanpl.e, by spawnin | ti

be d a l.e
¢ bl s exstlery, sfodiirnt ¢ 106 PG i operaigelayol 35 amalyzed to
timuRl tha RbBi{o bindf L &td mgﬁ Sl il MR BHED aRA
. may be%%%{’e;tb % ac &Zdﬁég di f e@elﬁ?% Pg%:té% ﬁens. Ata&%?;%n?an exeuplary
emt®din@ dfahe imepdianethehgcomstreced dayoat is modsiedlaed theoretical binding

tri.angl es as bases,, i.n rn, (or .i parallel).
valugs e hegap8s §et 25¢ it Aristion lﬁghreﬁ%wﬁ rbgni.wg velpes may be partly
r n . . . .-
a5 L8 LRI PR AN SIR R B 38y st
in natusd singxt there arsmany ealables thas afféch birelimy probvabilite. However, it is expected

tat 1 gond icseth Sbivps greroman ot e St pemtoning oF fecage in the farge
ared aﬂ%@:‘%ﬂ%fesﬁlint\éﬂgag) and R@en%%é?ﬁg E%rﬁggﬁ&ggsr) QRRAE G Irast a statistical analysis

ner a greater e nu r triang

of Ghdingestrengthb endygbe rppolvidédi eOptioiatly, iat baselite e pkevided by analyzing

provi de structure (e.g., even_under nois L. :
mol mﬂb}aﬁawn bekaxeare of by femparingthe bindig of daéene@ts but similar gauge-
mm{g@ strained by the assay results and nay be |ess

ependabl e. At 632, all substructures found in the

generated potential structures. Optionally, only 25
7.4 SINTERBOND INTERACTIONSs are found, for exanple, only

the, l.ar [ y: b certalimn .S .
xSt S PERpIRY silokielP SF R b B BalsetsfiRed 16 brmine an

inte@piidri Betwiean therbividing! o1 diffedeal bihaing palye Fot braniplé, sutinah Ggalysis can
a nost likely structure. At 634, these substructures

compars the gentabulipn of & binding powb i therhingding ehe cerpin gauge, as compared to

: ' ' t t t | 0 n
waf UGS (G, MRS ' e S SUE! G g My kMo 1 e
appaiéntSeoatributivon st thae Bindlig Igcﬁi'lt&t@:gﬂﬁ bikdiag (ﬂ;@diff&éf@ﬁgaﬁ%e. This may
. .hoieties on the triangle) and the space is spanned by _ .
indigate for exaspde, theeffeqt ph gl bonding o one interacticaniprationpnithe affinity of a

. 00| -str . int, structure.is [
neigfthirll Bl ipbalicR, Dpandfit Reh Meorsbfitr e Spfig Jod/ed modeled
using ¥ P@sileR6f dle@ronitchafde/ditEbiftion itHeltafged 0cation in that
space determ ned by the three Cartesian | ocations of
e E’ﬁ&- 44 \WD 2004/ 010136 PCT/ 1L2002/ 000614 t he
7.5 (EOMETRIG ANAGYSSrensi ons for a 10 poi i

s UPos kéme tpuksises, \Gat | 16 Usmer degfdeadll Qudarasy,ethe QRter@iiRU | Idyout can be
dealt with by selecting a certain triangle to be a

consigiesed torbeam gt ofdlg tasgeh Areay Incan exemplary enpbodiment iof geyingention, the

j ti.onal the. space,.i rked with structures, in. a .
georfl Ao {-ect, i P iR nBASEE At iloBldiieh Hiafod dudvided by
detetniiaingt WEich %ﬁﬂ%dsﬁﬁcﬂ hoMbifld bf Bo@iH with iaClbwet AFingy WiticREIf the binding

conpared. An 5 exenplary algorithmis described in R _
geom@issVaD Similar 3s asppmed,on somefenibodiorantoef e tinvantion, t¥rheedue to steric

clastGe A AP it o St Paerbie F b ncaRe O Fient arce. o gpid be noted
that ¥othé! Beri& 8lashyd. can 08 PeedidtdP FomI6 goRiAE 85the wgat. Any failed binding

di scl osure of which is i

-

. I ncor porated herein :
whichdms pe gthsr 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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At 636, a best substructure is selected. It is assuned
that if a substructure is common 10 enough and | arge

woenaughioids i s both correct and useful. In an e)f)@m%)']()()()ﬁlq_
enbodi nent qf the nvent ,.a thresholdin
o B oAy bogiat i 0 m&ﬁ% By senricyanalysis is used to
deteﬁfxfnh‘cat HrESF é‘ﬁtﬁfohﬁle Yeith éa Poae@ %S hte! h@Fis s@b@ﬁrm Fig. 4B). A

sel ection ds nay e use , for exanple
smal hole mgl/orfamam)annmtleﬁ dtahe Holerenraneenmby el oacthe eposdibility of certain

mat chi n pa| of .trian mat chi.ng up, . .
drugn §igese 2R o era%mehg OF 31@{19&% mge%«?m@ﬁ aARplvals is used for
I
clastRiion? ity ?%dﬂ"a““. B Phdfl ontle ok OF AP diat 0Bl work om. Inem
exemlﬂexy dmbmiﬁma:htd dfe thot afedtiom, wkorharitdle anhlysit e(e.g9 for substrate

mpy generate a_st rcégture t hat does , not .use

deteFWéa‘E‘Pl})aﬁgls%P%Wé by chemical analysis of the FBpPisiies ﬁ%ptaeaet area 104

DetcgEbaBIR CTRERPRIy iy M bSO BBl R ok jng pethiods of small

mol@eales radioo gangrd nidyndbkde.g., hot WNMSe igd Idtesderd nfviEdRy/liFte entry hole
The above process of neasuring and reconstructing a
lssniaélﬂget area can be used to provide a wde range of
in [
O o op R R o L AR LA BLIP D AUk e scometry

of a taygee areaf rafiees afmtxarchemnapﬁinmng Bterti 9edlick Qeh.assi fy such
information: 25 (a) Conpl eteness The information may

e | et r rtial. for exanple, a conplete
7.6 hﬁﬁ%ﬁéﬁ’%&ﬂ&%ﬁﬁ’%&ﬁés Sonl y part of an area.
'( b)n &rpedenplarg embodinicat bLBE inventic 31k elaslhesfadcddtdted in the analysis

information is an_exact nodel. An exanple of . .
process Andiar usad tp provide addidonal g&O@émcomdfcm hemical information about the

o S5 o i 8 pRGBAE RIS g i roces

are daératingi b?rboniph&mgﬁﬁﬂnfmn@ob@hﬂﬁeﬁngﬁﬁga@tmﬂpﬁﬁe @fiangles. This
it my bhe dependent, for exanple a paraneteric nodel

compgisen omzemlly tedegs jato @éqmm gneow mersi afieniiholersizsy phamigs] behavior of

SIS R
clashib fafe@ If@ﬂixaﬂip@é} @aised %eﬁ‘@lezﬁ@ﬁnﬁigﬂdr%taﬁﬁl blep HreROGEe and the

(d) Substantiation. The information nay be supported

targqéwoéqqﬂ@rreﬂmedhﬁbmmaéﬁmm may stand on its own or

even ,be C other i,nformati o

B RE e SF e, Hhnghl B anihy no TR efBogiehis of fhe, invention
relativelyl fidil CadrRSclhat m?ﬁ'béfeﬁpécfcdl 16 ref@SrdrA PhePnorPparticipating moieties of

negative, in that can be used primarily t'o knock

the g@ugea;@fqrdhmsq@&gm igelfities. 5 Wiile the information

057 P B SRR 95 St ST e
map terlo&afoastneai IO Bargt TRt Nekteh REA WidNSavde dfﬁh!; th&§ posidly indicating
be described below, for exanple, a geonet ri cal

occupied e.guby atems, alentriafields) parts of dhe fagetewhich fdoaotirapgarently cause a

binding interaction with any gauge, to a noticeable degree.

In an exemplary embodiment of the invention, the map is used to provide further

 information about the shape of the active area in 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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| ead. I n sone enbodi nents of the invention the
analysis is used to acquire informati on about 10 the
wodNeeReisgensel ves, for exanple, their relativechimsionsoosts
affinity, and/or their chem cal behavior (e.g., pH
by wetgking diecdrug )geoseteh td theq@enmieiry of gengeb ¢hag shauld have, bt did not, bind
y be for groups of targets, for exanple, different
or different famlies of proteins and the same within
a fGebnletrical indG chRfhi P RIfRfy ah&Tsis 14512150 b e Yo JREMiRGa shape of
range of information is anénable to many nethods of
the aatura) substratenfdhe fargdti fon eaamplgeEdr ished cleetlpknawd and/or to determine
.an ligations, so of whi ch are al so
wm@%%? 3@5&5@@ B%.1S fga g‘ﬁ ol i&‘l sone exenpl ary
anal ysis nethods are directed to garnering further
7.7 IENTHFHCATIOROF CONTROAREAS2 and for error

oo O b e itlad bdtRent oRfie nd@Ba e BRadieespts snd/or reconsimuction
are SHalyel &5 HetBEtARR ST more HAE! £88 8f tHeN8roef Tnbsl9f cddi@] areas do not

. analysis are integrated into the reconstruction as
bindyteothst miainll sehstiatsr oftthertargat, instéadr bindingrio Als¢aratathomabre or other

addi tional.ly, the |nformati i 20 assgci at.ed,
modffer R0t ineepbiery bibcSiaivpeayefeess e Biis Bevior of o tare
area€Xanple, in a manner simlar to that used for drug

| eads. This manner generally depends on the type of
daimbaeempay enbodinat ofithe innénionpdonto] aréaare identified by their size

RE RUCTL.ON. VERI FI CAT| ON I n an exenpl ary enfodi ngnt
and gy %gﬁ‘élg’ﬂ%eﬁhf’lf’% Etlﬂé B Fargst AReen [Pl TeEgRirugHion. palternatively or
addiiaya! chritrol Zread Sk& idBnARLd bgr{eﬁﬁg Fith!fits of gauges (or in the
reconstructed layout 1s analyzed to génerate

prestiveoof varomis mblecdies,goptidnally delectetihspratiger aftér Usedetection of the

D fferences be%q\éieen ‘iegese, t heoreti cal. binding val ues .
Preseifg OhCPREP! BTSN g deirdieintedpuse Hiading  depepditeat ehltornatively or

: o) : r Of..€ r
RS, Rook A BU0H, WLt 4B, PR avouc
Altetriagvelg oo additioicdllypthe pravesssofaon@oldiedsis délecrdtal thwelbeing lef-over

or, . addi td'lonal ly, physical verification is applied, for
gaugemﬂw, B mgraed and(or 4 nalih in terweronsirdeneny met hod

an : . r .

Fo a Rsmfike) bBbBhehof o Shatrs R SOy o Hhaine o o
contidl 3reBlilDedikabls IdRRiMGEirable, e differsatialridestifivadbneficonttoltabéas may be

inhvention, the generated |layout is analyzed to

usedQx §CRenBEmR gl6@dpi ndi ng strength of binding
points in the target area. In an exenplary enbodi nent

7.8 OF Eﬁ MAYEANAQ¥gghe reconstructed | ayout is nodel ed
an

eoretical binding 5 values for the gauge set_ are

f
c all B¢ ™A AT | ofithe tnget mayvabs analyradntn wipld athessinggration, in
: Cor ey i
oot T GRS gt G0 SE LILAa v, e
distantendf atbindihg point rfedm raeccaitiot @rdaher Stk care@Bin \affettableaspe of drug

hat affect bindin robahility. However, it is
deve@),pﬁé,cffaog @xample, a drug aFt): binds?n the cyontrol area may have an enhancing effect on

wel

the target, for example that of an agonist. A molecule that binds near the contro! 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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that if a bond |l ength and type are known and the exact
positioning of the gauge in the target area can be

W@%@Mﬁbﬁ@d (e.g., and its energetic consequengein.2002/000614
han at |east a statistical analysis 10 of binding

sort s>f ﬂ?@r@sﬁlm@@ecbw Pipotti fed 2 ctqsxclp drug. For example, adinding area near a

ded | beh
targ R ke AP B8 by e e e oy i e
Gauganothér @iMlphs: bidife | EERHEONE SNGERACTHENS e, An be used to

exenpl ary enbodi ment of the invention, the analysis is
enhamce o drug davsigar dvidmeg may be Somsnueheé&m diseobered)terinelirde parts that bind in

of dif nt bln. oi nts.
the it oBh pais bt B s e Tt cORPIBGG: ofBiing arcas
provE’dEs '&tblﬁding Ei:%n@ﬂf@hﬁ& 8hn ﬁm@ ﬁfo&ﬁleﬂ istvidfally sy é&ﬁ'@?éaeﬂfhﬂe the part
what Ts expected (e.g., based on energy and ot

of thalmqleaﬂc obsind aind the targetc @rqaamu provide rtbe desied etherapeutlc effect.

e LB a3 B BBl 0SR20 cue
conf@ﬁﬁﬁ‘?:h?r&% of ch?xﬂrigbﬁ‘ﬁ chidhgl iethe H:Eét%lb&ﬂe | ocation on

he af nel ghboring i nteraction | ocation.
8. IﬁEINMRIU’GIHSGOVERMBROGE@%e esti mat ed and/ or
nodel ed using a nodel of electronic charge

8.1 gg%% jon in the target. 7.5 GEOVETRI C ANALYSI S For

: %{)ses, and to sone degree of accuracy, the )
deDeuglineecetydy eWErydamg had emnsiw:ipmec‘ss twchebadbyalregesfor oiring diseases
he,target area. In ex enbodi ment of . th .

are {oRRnT IO RO W&E Hstetﬁ%s e 19 oot bY dhe drug, finding

potcid ggﬁ%%at%?%hhg &eg et 21 &P&éta- v@&}p §OY Rﬁtﬂqh@)émtemal drugs

ni ng uges I d no d or “bound w't
is safound degehidable. yOﬁaﬁ;mDhsunablet dreg lis lﬁ:d.mdgandgmmm the drag candidates is

lar ,is assyuned, in sonme, enbodi nent t he
-mod}ﬁ?gl VAR WayS BhanipHeraRy tgp@#r:et mfeqeé%%ﬂﬁ neHfjayseygf difficulty of the

drugfisdoth ;H‘o é§§ ;‘ﬂ’% dichi EW%MeQﬁe Wit BEQEQ&% target. As

ar ea. e note one steric clashes can

| will be dﬁercahled:bddwj mmmtermnlgehmems ysf thie ihventibaythe imetifods of the invention

fail ed hinding 30 which has no ot her apparent  reason,
are ysed tQ g Jeast lﬁ‘ Wﬂtl%ﬂas dHBcHBh e‘iffﬂﬂ??éd’at}%g‘ﬁt@ﬁ ‘ﬁ%( is the many
D
unexggcetesz@ﬁg«ty a it oa{l eé;'?%lﬁcrolfegl ?rﬁtfdérﬁ%glﬁltdﬁ?ér%ﬁf/og ﬁﬂ)tredlctable
Agaidpas ﬁeimﬂded belmm; gometratthofebD e Whivedtion2mad /e hixkdGo at least partly
PCT/ 11.2002/ 000614 I n an exenpl ary enbodi ment of the
fedu?‘h‘@@rﬂlfﬁﬁ Iyt he geonetric analysis is used to

S s IS PSS G Dl s

drugansiécule that biaddstropight drtisaffiictstaergepineleentes BWo chov Yo ensuee that these

out the possibility of certain drug sizes and/or . Lo
drugmyqiealesdave theRrPpa| @W’%E@iﬁﬂ? (ﬁqlalvliﬁa‘ stpnyls fge Abserptien Distribution

Meta%gﬁéﬁi ﬁxéreggn ’1'“%)?’ glr&)qk s hich ﬁjaﬁ'ﬁzft 1¥{Qg&tc ? irf @&g‘fal ’tl?zilg 4§\ ﬁ{l exemplary

SIze O

embdmmlénmf thd ivéitionSthe MiMtasd, nesd Ml 41N apparhine destyi®ed ha@m are used
geonetrical analysis (e.g., for substrate

to select, design and/or aim towards potential drug molecules that have chemical

characteristics that are known or believed 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.
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determi nation) is supported by chem cal analysis of
the noieties in target area 104. Determ nation of the

WERATRoYssey al so be useful in deciding what %thmmﬁoﬁm
nmet hods of small nol ecul es and/ or gauges may work

( e.Iy.gengral, thepahgye nicthagls andmspeniallyt theoakensspoddls pfighe target can be

[ b ted
vt e 8hE ol o PRkl o B0 ol DEDRSAL 66 it thos
thatO&® WBE. 'OthePlised Jfethe8lbo0é GReasti@iRR! pidialk rkSas ﬁgécﬁ%d below, for
bi nding pattern or vice versa. 7.6 DETERM NATI ON

exaBPRIs@gCin sl Rnahstemotxepping ty clack adhearnt Aptart h@expected different
i nyentian eri shes. are deteqgt edlnt

methddse iRl ey TheBRbt Do Eot Y RAIC LR, by dhe use of

exeﬁﬁﬁé@émﬁ&ﬁﬁbﬁt@bfﬂh@ﬁﬁveﬁﬁ&ﬁon about the target. In an

exenpl ary enbodi nent of the invention, steric clashes
durlt rejoulde bbi agpireviptpt dbats yarianse eutﬂxodmnnmeobfbwe invention may be

impfRhig 8o i AR TEOYP VB PG e A RGS pigeratons, in some
embd 0P e velRSE HBE @ghé&hoﬂqseseﬁhzﬁ mf&alaxample using the

behavi or of "the gauge, degree of matching to t

methodsdo obpnge dmdmc;nvawqhkmesa;tfdneaxah:pted byadding aiﬁiltenng step or a candidate
Steric 20 c;le ashe ar e, exangllf caused when t he
86“%?%98 ﬁmwfa qs $ PefpOichuneas uggmeRs: fon e xegle, deciding if
I
A a% @dﬁ@ﬁg\%ﬁ%&i%ﬂ?@& I?%gnv\lﬁgf % gﬂﬁe‘%fagé Rid ¥n&g€‘§m§&§s is controlled
usingfa hihman nwellipene, wit edrious| ohet i ttle stdper for e:daﬁ@ﬂte&namyng and/or
be expected to result fromthe non-participatin

rejectisiedpads argperformed grnpallya fhdpagng Heesbelds ppd gptofngLA piep jssan example
I f ti on the

of a 80ifin FARATLAY Ve RO AP R buflon O pLYRE 0
| ocations near the target that interfere VVI t h gauge

8.2 DRUG GENERATIGNDI y i ndi cati ng occupied (e.qg.,

at m’reﬁ{l%i% Hﬂg tf&deedf%a %Ir)g fgs altc{'l%llﬁ' %%e%enei@ﬁ[ Eh HQW molecule

not’, appare ause
is desigigd, totlmva andﬁeireda a‘lhicﬁoﬂ.eb‘r ae exé¢mplary entbsdimant of the mventmn the

errbodl m%nt of the ipvention, the map is used to
abovye: ghemieal rand{as geomstyicah mapnaf ﬂzﬁqta@a%@re fuprsl tn agsast fhis; process. For

exarglglg %ﬁﬂla 5 aﬁe@ })} B %}s@ﬁ&ﬂtbg]sﬂgwmg \;él?a? sh as 1 Ia)sfl%\% r%anl cr>]f tge drug must have

(or 1iteitv éHeappgerdf pofsitle ehapepl e, by filtering out potenti aI
drugs that . woul d _have the sane steric cl|ashes.

Optit #henemplary srborimanf of therinyansion, dug synthesiseompnises taking ganges

ﬁ:omsﬂhg@ih%% é:?%éﬁ@g&ﬂgé g%%n%?ﬁeﬁﬁylét Jﬁéﬂ‘g@ %9({9 & b@/ that theg better match

the tahget. Bihsuumhal cdvay, ethe lreilactintbn Gicietivs Mehve Whé |sam6&ﬂ'ﬂﬂiw batk different
and/or chem cal affinity analysis ;% al so be used to

binding sirepgthofon example selectmthPRa&r@Ié ffors Hydrpgenebasyd damer, and choosing
an o{:@lﬁgle{lze f2'a £6 gﬂm\l\kﬁ%ﬁ moﬁet%slt otéﬂfs h% géﬂrg 1%@8 \@Hat%ds/tx%bgth based

&t e I's engage
classificatibs df Idieties may also used in the library construction, for example, providing

multiple strengths of Hydrogen donors or multiple sizes or hydrophobic moieties. One possible
use is 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 tatget geometries, a set of scaffolds that spans (with attached moieties) most of the
51



10

15

20

25

30

7.7 1 DENTI FI CATI ON OF CONTROL AREAS In an exenpl ary
enbodi nent of the invention, the binding results

waghopnicisconstructi on are anal yzed to detect i@ Sdoz/000614
nore control area of the target. Generally, control
targg} pagesgaax-in found. dde specifie scaffglds may iss for sxemple, eamstructed from sub-

a8 e 4ISIATbP 000 iR 2 R B P o
desafbied Getovt e fidisk pgudee v Yiblirie®f Sdtd6f hdidRE or Qﬁcﬁa?' difisters may be
an _exenpl ary enbodi rent of the invention, contro

selegledolor gramplebased pn agtabistieah analysis ofhovameidbis aigailystesed fagether in a

I, Sl Qi [ t area | ayout .
rfl Sl b 3 BB B 3 B LB RobY5 i s e cototd over e
mappilt 60mady edgetd @ptichaly,i the Qﬁ'&&y ke Sdléctall B BélieR@fpMht for expected
pairs of gauges (or in the 15 presence of various
futupgtaegets 8sis expsctedrndichyrse,gheaidn sdma cpses ermierfeet dapg wiill mbiebe generated

. ction of the resence, of ntrol areas) ,to detect
asind S5 o mocis TS it Uy By B Ay “firfie St for drug
enha@damkatonal |y, control areas are identified fromthe

shape of the reconstructed layout. Alternatively or
addi ti onal | t he presence of caontrol areas is
8.3 kAP GE: HOMN being left-over gauge bindings that
ar ©fitatsipRE ehnadidg AyntHesi® & 1cbd tzehétafid}e in which a lead, which is not
reconstruction. 20 In an exenplary enbodi ment of the
expactpdeiptieonsuitgbls alag, rig) gmersmbm;gthebicnhhmgd and modiftad: wsithig processes

Y T T T T T
potefi§dleRsbADe, T8 %gfh'bﬁk adl4 Hehg 18280 $n arl e;&:n@[ rMoEintf ol tleSnvention,

The map or no of the target may be analyzed to
the map lisiussdragra sehod constinimts anda s@ficlascoadtatocBndvatrholecule meeting the

xenpl .enbodi nents of ,the i nventiqn. For exanple
°°ﬂ5§‘§1’l.ffqt@%‘i{%%¥g@ SO g7 gy, Eop eI, PGB TS, a base
moleg:ul‘cofb%%eu%r ®2d %6 23¢drhiNg #gfn@.%ﬁ %Qm%l%%ﬁtu%ﬁ] gisfﬂ?xnﬁ{a% é)e used is

rug developed. For exanple, a dr
LUDI soldritl MET @28 Ava Th BUPI apstem lvperates hy afthahing tsic dhemical components

oo A e e SRt St o Bl
| N§hel Boteh$al 3J1L NG AL %ﬁn@ﬁ%ﬁfé?&?oﬁﬁin%%%g%%%ﬁlg? Beirug, as is well

Ie§s sensitive to signals and/or
knowarin thgarte. g., an antagonistic effect. Thus, in an

TR bl LRI B 8L
oge b a e I 2 1 oieti -
togeMBl YHdTbdHldiTot iRt tgilgg%ey@g@g% A 136 E’@}é hh@&g élﬁf&g%egp ties or

sort of therapeu to expect om a deve
structire,gso figat tha aepilng mobécmtt has arlkghereaffinity that gesingleegange. This
i ndicate a druy ose tail blocks access to the
mde?ﬁfég%f &g%gequt%%@h Pr SXARIE DY FIMRYING) UBRGCSSSAry, soieties and/or

o S b RO S S OO S s

_ using @ scaffoldjdethpothtes dirbaly tbigach bther. Dyitioaallyg byehalytiag wing ganges link

parts fhat, hind, outsjde the target area. The . .
(e.g.cB5ing ﬁiyﬂegﬁg it 5 PRFSIble I achieve 4 better estimate of a desired size and/or

chemical properties of the fragments to be linked. For example, the selection of two gauges to
be linked together may be based on actual binding of additional (or other gauges), for example,
2, 4, 5,.6 or more gauges. For each such set of gauges that bind, a best gauge or other molecule
is selected for the linking. Altematively 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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provi des a binding strength greater than that provided
i ndividually by each area, while the part of the
wotegegsdoound in the target area can provi de gcdi@r2002/000614

,gg%sireg_therapeutic effect. Alternatively or o
highey $peqiteify gapges May be Egneatedfor pravede.thy rewovingpaeigties from existing

a0 gSbtet iR 00 BB 8 A SO ot bl 0Bl b specifioity

gauBsStiay RRY BRI SOFStheB eboWbRWtsEW e Uivaitioh OFR 'kampled to improve
very |long and expensive process whereby drugs for

clugterrigngfaiftiss agererally, dowsuerd duer ke ther relatiys latgarnugnber of possible such

LEVi { . to be aff.ected by the. , )
g i 5 8 R 0 B kDOl B Attty
the lhgenaaberdTiriodGpedific Bauded, o ¥x#Mplé, aupal with il,a%, 3518 Sriangles are

15 | s safe and dependable, O ten, no suitable drug is
cregtedd dog usans adibsanytortap partefylibrandifeavgss. i s nodified in

vary LD an.atte to ke it re i table.
ondb Bt Poitfn STibe et mowiRReo/di skt of the targer
is ubedl fohwn@tdy ideedet the Tifkd@MIoR Sh¥ddad sufRbRCIKRr Wiat Wodf AR Ghffer steric
the target. As w | be described below, in sone
clasherywith thertergelof t he i nvention, the methods of the
I nyention prilre used.t o at t:heast artly reduce this

di 15140, PRegTaRY, SRRAImERICof thE IRvarFiPR. e gAUEES disesolsstRd for linking

=

withidt HEeNBessREusinies &foder tfstdal, ARt a%ﬂlai.ll?lbi%{ﬂgé %ﬂﬁg&% I%f]b selected and

., .render them unsuitable and/or unprediCta
linkeds tagsther. | Albamasiiely thes model i tibstlde defcidehehich \gengdsdo hmkyand how to

i i ) 2 R TR0 B yerk o GET g et v exampl, 2
. e n . _
desciiBES i BRSbackB@und, So tddfieah¥RRdicd 8¢ @rhlc‘rﬂrxlr) #%&%\%, Rﬁ%&vlength of

. binds strongly and atfects a target
linktto peordde, eviidnato attacheandAs af wigt oribetatibre to bttach. Optionally, the lead is

roper., ADMET. profile (ADMET stands for Absorption .
congiuB R ip 3P Aot Bstn 0 S FGR 1 01 Oyspe thitameets its expected
behdviggns! ates into success in clinical trials. In an

exenpl ary enbodi nent of the invention, the nethod,
mat\dteimatigely v /additiepgaity, dtstend de ssinighestolelr Biprovdded haeih, a different

tq select, design and/or aijmtowards potential drug
type, ] BEAFAS usle Lo damplechmodl of e apach tognd 4a, a1 guge.afos cxample

. i i i
s BN X8 A G RRONEINE VDAL i st o
for eaplpoéai plusadity bfigaiges lomynba gsedhiocdeciiter whatolinkifge distance and type to
bi ndi ng and which are not

lecule are relevant to IR
vatrd%s""‘bﬁ“o‘vf’%}’é‘&,a 'feeéﬁ? &%&%\g@- leEshisely ion gdditipnalbe amewimolgeule may
be d&f’&ﬁh il co El‘ﬁctte?rt(gﬁé\be'biﬁglfg ruaﬁf’éeogndee&%ﬂ &’ftﬁ@f%'c%%on& Shown by the

plan in advance) potent| conpounds
crystallogtapliyghode) tabibtipfor exahple,fyr tee, threkedr merkt gavgdsl In @Peral, this type
5%8&\0 2004/ 010136 PCT/ 112002/ 000614 In general, the,
of methof AsfHERgsJAat anrg the serfigiration; ofcth boned, fargalwenge pair isnown, an

t Fh&E i el | ggﬁﬁ]g_ﬁles or .. . .

R Esear cﬁaﬁeﬁ 615%{ é%%%%y’ c gi Ao ra‘?n&%g q%ﬁ &L‘a O'F'Eftéo& ith gavallable.

Altembtirady ot dtditichal,ashote@hbrein, W aREs@EmERi oA Bade of the bond target.
measur enent process are al so descri bed bel ow, for

8.4 LEAD DESCRIPTION
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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exanpl e using an additional step of mapping to check a
theory. As can be expected, different 5 nethods
Wg)ez’é't%l'bi‘.ﬁ and new) of drug discovery nay be af S5k
if?erently by the use of exenplary enbodi mar%{s 0?632/000614
t hda) geemehiyof inteiactsdmlotationdayappr eci at ed that vari ous

e di ts.of the invention may be inplenmented in an
aW%%WW“OH&MQFSE due to the great cost

CORS) SR GHenRAifoe ihfd ROARIveGIRRY! Ments of the invention,
the ‘application is sem -automatic, for exanple, using
t héd)identifidatios of potetitinh genttoh ered{sycovery process, for

ex le, h ding . a filtering step or a candidate
gezgf%(f‘ﬁhﬁﬁg‘&l B 8thi 1 e still allowing for the use of
NURB R HIEEER. v hat GHETBLA m G Lol e btacpg! t A1 1
genéral i zed and “ague criteria are net. 1n some case,

t h&ypickily,ca mialends réquirennt labtl Gde o SinGoAdtIT8im a strong enough
i.ntelligence, with various ones of the_steps, for

docling i he gl Fh gs 4n 4 gt the @ @Bget 19 nprardviolarr eongentrasipnedlhe exact
numggl‘;%pﬁ*r g%efg!” gc?ga'gg%gfe bit ?ﬁpﬁf'%gﬁ B%ee%@érﬁioﬁ 1§éa§8¥léor% girﬂgle target

ci sion W e reserve

will fgenerally peovide aripige nufbr BRpGssTBIRERATIEONTRE phiiled ind@be matched
_ne:‘]\{ét ype of drug discovery is actually drug
agaipst HBrages.Jfr © Gv Ui aratheds knewada thgeeld t o have a

desi . - i f .
BLAPASHRK Siboabla®r SLAAG SOBRATAL oibaldios o oma
that &f mbfebed for @epartididarse@dh sOftRa®i mH/or Nibfarp dafatSctufd Tn 3R exemplary

exanpl e synthesis nmay be assisted by show ng what
embadimsat of tha snvieption searching by pharmagophese isimaewded, dor ¢ample as known

: 39S i bl h .. ln,an exenpl ary
mlsgﬁg%s%i rrenP)ﬂ%If‘?‘ﬁ% slk%ﬁl\%g%ﬁajgﬁ&%}’raﬁﬁs)'synt hesi s conpri ses
taking gauges fromthe library and nodifying them

8.5 LEARSERREH epl aci ng noieties, so that they better

‘he . . l, t
relichh kO OaboubBn® OB 75N, B§ HRPHEREN Bospct trougi o
librahyi oflkngwf timeleciles, o FoseBIY Matche PRSIbINY th-hap {isq@bd @ place of

drogen bond donor, and choosing an optinal size

a' - -
analxbﬁgy godgls of) dheofarsni én dwpwnyvirtugl s¢roning technigwese din sne exemplary

: . | ifi ' f i eti .
R [ T A
desciifedVinderngs ofithé kidddties ahd ge@hdifiePdf ﬂ#dé}%ﬁ?ﬁmﬁ@l%ﬁﬁqrgl:ieegauges used

. mltiple sizes or hydrophobic noieties. One possi
in measuring theotaggahi Altematively pepdditiorably,in pxigting libuiirnés pre-processed to

el L RSBGPSy o

as a pBaarigansded badddcon MeStdnRMt saeREl RsAsuIand /BGEedrﬂaﬁtecﬁiégc%scﬁpﬁon

parts for use in drug synthesis are constructed as
may peidigl 3 onsi-torariefaeppivg fomexampls; esewe. mélerule xayihealesdribed using two
: ' target . .geaonetries,, a,set of scaffolds fhat .
aitre el e o kA B RN it Sentp bR tsed sroicits chegpicolebavior

200 4nEkempar iy etibbid? 6 BaGAdentiof! E&Entf‘ﬂ 3648 aFPMefiffied based on
found. The specific scaffolds may be, for exanple,
them duphiading or bqing abimte imglude a large number of moieties at the required positions, as

indicated by the map. In one example, a search is made for 3 point or higher (e.g., 4, 5, 6, 7 or
more) matches. In another example, each molecule in a library is tested for the number of
moieties it includes in the required positions and for the availability of attachment points to

attach missing moieties. I 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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scaffolds or be selected fromlibraries of chem cals,
for exanple using a process simlar to that described

weelodoeds f1nding gauges in libraries. Sets ofpermyanezo00614
noi eties or noiety clusters may be selected, for

ex duptxenpdary deaoeh ia pstformat HycISIS basa) psMDIof how

noi eties .are clustered together. in a fanm.| f . .

o G vl e SEReREh ompRises g Ay Al VARl 3fatmuptures i which
to sed6h, Y théd R TR $RE MfloOyBEet! BPghéIﬁﬁE’é réhoifRMhd looking

targets. tionally, the targets are Selected to be

for eRtwphiarajiokemmcerapge defthedfintugueryt argets. It is expected
of course, that in sone cases a perfect drug will not

b i ng such synthesis nethods, but the
assgﬁgﬁqeéﬁgg%?&é may be a good starting point for drug
enHaroexemplaryl emBodimeBADE GENERATOONTES teswltssoiible eabovd arethods are
rug.synthesis, is | ead generation, in which | ead, .
s f hicaBe it it URper PEE S+ Lippe BiAple: & e (or family of
lead@ﬁﬁ%&j@ét@@iﬁﬂ@aﬁ&%ﬁn&dﬁ@ﬁi%? a2 dl‘%&‘uﬁh%gnd%éf $i€kic clashes. In another

processes known in the . I'n an exenhpl ary
examaplepsi assumnpadn isheaderthatnifiadead isiseitatdg a gaugs edrrésponding to a triangle

(or %ﬁ%}'&rﬂiﬂg’%@%f |D?F%tg%gt§i,p:th5 ﬁ%dsg g!lf-ﬁelf‘g@];lgéhtsr}/d% E%{ga?ge?.slf%o such gauge is

o G . . ) i .
our ¥ e @sis P TRRIISS (E B pRooPRT e & HIGRURE bdligof th three
moietize st a gaugeds udikaiyt todiaed happendd, therlexl isagedted, dreubjected to additional
exampl e, known synthesis nethods, a base nolecule
SCrufigy. p@t?éﬁlmdu&é ai 0%51% apafohineRfi arﬁertamqga@ﬁ%wavafsy indicate the lead
isur%ﬁftﬁ%re whi ch nay be used is LUD sold by MslI (USA).

e LUDI system operates by attachi ng basic chenical

coiipomesdampld, o@eitdein the fielddean use thelihfvirmation gwide@do determine if a
phar macqphore- match. or__ot her nol ecule. 20 The
certatn deediis Hkelydn be cansblenf hemgrntenizsd (resenahly). Hexjexample, one expects

v, 14 o : 0 ' :
o R ELOAP UL B B sBSnlbly (LYl B 48 bl e
maimBpe bEsmalhcianpestied holedileldffigity tmort @i ficankledmbased{often at least
the gauge library or, other nolecul es having suitable
3-4 opgestQignagpitude pre required). By knpvingrwhat the ghanges shanld ba|ag could be

h . et . . .

(e Pl AL LY BB fh M ) e Bbvided by som

embodifexisnef therifeasion) vnevheisee st ainedspycific it ngmiideidoethe required
provi de various desired properties. Optionally, the

changg e 1z BB SHEAMERISPNES A1 o B | R9SItoRE.{SReciiRgpuges (c.g. that
boufh S e S ERGH: RLRL oeRLLABRne DY anal yzing uhat
gauges 1in €.9.,0 usIng eru

_ _ steri'hg), it is possible
t OThesdirAstRody gy hles besised® ej@t catdle Sdadadodifiéaions Prévided during
chem cal properties of the fragnents to be |inked. For

lead gnhppperacnt prasesses.ect i on of two gauges to 30 be |inked

oS e, 0 A 8 0Rke es
and/@oidfsle nitREur@Abeé biedilabR! Rathet RVEEH 1Bt is AselBdls Yor example

gauge or other nolecule is selected for the Iinking. ]
for rejeetEtgneartairelepds in padicxpwnke ypartiallyrrpangng dibfary is psed generating a

. e re used to ..detern,ne l,eh. of the sever.al
part IS T & Bk 3R Gpeh S Bl BeloF nll g Bipling. A 5uF i e e wsed 0
rejecBstiifie leBds 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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WD 2004/ 010136 PCT/ 1L2002/ 000614 hi gher specificity
gauges may be generated, for exanple, by rempving
wm0@1/01@§35fr0m exi sting gauges (or generating p4ai2002/000614
es usi n met hod known in the art). Such higher
873'56 GETER A@BK@GS may al so be used for other
eiyo dbiiB Rinbodineht®fithy Bivehtidh, g{a@éc BHARP iLasshyd i (e discovery
clustering statistics. General however, due to
proaess. Jn oue ekawnje, the ﬂmnhng)fs @eéstm tﬂseamry ér gaawptmn ayggarding the

tead o PR RPIEy f & et Jeasis BRATRIF Sy Soablgest g BEF phasapral particular
gau%,f s i B SPRGE | e hidlaUgERs nia?«r | for eRAHERSbiMel Ibnhow well such

or 4°triangles are for use asal I brary
targeted hm_dmg is. Altemativdly ar ﬁdahtmmlyg e&parc loff th lagmetnmlap by remapped as a

u&n&&ogl nt of the i vent i 0 Lfg e of the ofli
res (8¢ JISEOVHY PIgessy Q%anni‘ &, fhe 596" PFOsEss Jpay dadigate co icting
evidefi@ kR od @gﬂ(ﬂﬁrccﬂlqﬁﬁt@r SHirk L) 39:11 | %Bllﬁl@ﬁtmq%ﬁ%nof part of the

not suffer steric 10 clashes W'th e target
layoukmmllmrxgeqmmm domexdampié, tohmorenerantly datermime tha ugeancartetween two

moum;a ts%%&%%h&%q@%ﬁ%%o\%ﬂbg ﬁ.gfs?el Io nStgrglltljgsla?egse?ected based
k: t
on tﬁn%é%%]%gmgggl € t))ol% d@g g&gg\#ﬁ' ?(?] the%%'gcéﬂftﬁ'od pait dSﬁ the layout. For

exarhple, if thekdistheon beSuein tovorpoites onthe layad nexels LIS bd dm&midaé; gauges that
| ead- | i nking, schenes, ,for exanple, as 15 described in

are legt likelyiigrigadhat ofhr qeinte of Hhe dayort areoselentade Hnfangihies cxample, the
mm%t&ts s \3(5‘1 gt@ %& {o?fexaﬁﬁ[éépﬁﬁng qﬁglgtehm#lfe Ft%eﬁQne of chemical

orie Ion~to

behdofiri aﬁd&iﬂ have td‘l grehrendirestionatitys tThikc iragd requitd egifg fa differdie scaffold.
Sg;g}g and each step is tested to see if it neets its
Pos gangep appsl fos sucinreraanping hasieyfewer winagles fghIgayges, for example

bet\\JgEI? %uge? %}ﬁféﬁ% S’Eor}gdlﬂ:e %ﬁ%&éﬁ bﬂ{ﬁ&%ggabﬁhﬁt& 1vel¥i or additionally,

gaugdtb arlscRbtel b6 tHa&étEﬂé clashés grdventcbifiding & utfd@ﬁlr@qaﬂéldo@is In some cases,
generated using X-ray Crystall ography and/or NVR. This
thesqrganges areoot &x thephasic ganpinmlibgnoed for pitiallydeteymining the layout. In
ral
som&’ cited ndéée ¥c§§%e(? géi%%g g%gx\%szgéfg%h& gaﬁggﬁﬁ%@egég g%hﬁﬁl existing
hbrai—y‘ om gauges. Alternatively or additionally, a new
nol ecul e may be designed and constructed to have
hin olnts at some_or all of the |ocations shown
8.8 ARGETSOTABKITY TESTNG model o bind. for exanpl e
f Oln tvExeinbla@e ebotidichit FTUBE Snvdnficgether mbkp ik Nissd tty pdetermine the
of nmethod assunes that once the confla%urati on of the

suitapditnef 2 Wrgréto braigezep fina drag. ik ewibilisy vales ey beofes Pxampie binary or

P RREERRN oA 1o U BHERAGE JSLARL A o i

valud it B scilar BRSHERPR) beifiR ¥ veetoBeith €ich tehiendd® 0 tHeawe@Rir indicating a
8.4 LEAD DESCRI PTION 30 I n an exenpl ary enbodi nent of
different aspegient sutabilith &\ siaplar Struefee may ngegs;qdi tgeindigateguitaility of leads
andlg) t kgrculgof nol ecul es whi ch woul d be expected to have
on the target. In an exenplary enbodi nent

of Ohé exdnipie bf ihefise bf*ﬁrg& kitabBfty R0 Bivaltbré et ar8tndultiple potential

account one or nore of

_ targets. For example, in some dlseases 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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53 WD 2004/010136 PCT/1L2002/ 000614 (a) geonetry of
interaction |ocation layout; (b) affinity of

wigdoes/@@isson | ocations; (c) size of entrance i pguaifR2/000614
active area(s); . (d) i dentification of pot enti al

coAR BB |exgp@wse}nbodgn§r§))f Wﬁ@g;opaﬁp|mqwsmg]¢@n@b;ed to detect such

SRt o S0} b RASE PSP 180: B oo

of ®éatrdént). DPRE SideOof @ligNtargsit hflaJcAi B IdetedilC iony thél layat geometry.
target, so as to affect the a target at nano- Ml ar

Alteéraﬂﬁmlm orapdditienallyhe tergefc may hendesmedaynsyiiphln gluef gy its having 2 too
geneiﬁﬁé&%% (r?o;ﬁr éé:g?lﬁ%taf\éé %r\é% e lg lgctt?e(t)v e%n 41-%%@%%”’337 analyzing

the speciiRity OF tROS&bRliSedPabdet 18t mmmegrf dr' ﬂﬂlﬂﬂﬁﬁllﬁ% target may be
mat ched against |ibraries, for exanple, using nethods
deemrerbwpsuiitablehbecanse. itd potivie ane Mt dagy V@ﬁbwaakmffﬂnmﬁs fetge a large drug

ent t.he..orofiles ar nerat n
molgie Wit Fhan’ SHciRE oinsFuaf o8 RO S eo Y B pdiEBRally, o target
yad%die@fneﬂ nh&uRtalle Gak o B Eflaviteto 4 BBk RPRERIréteth. This similarity may
enbodi nent of the invention, searching by

be dsteamineddh eoraparingptheinyhads of dhe xastpvish zﬂ@osra refwWenowig hpusekeepmg
protﬁl:}SI g%@%&&f{—‘g Y aggp\gﬁt%n Sear Ch' o :l:r)uun :ppﬁ%ﬂﬁgj side effects ahead

of tim@VRNkd®tadihf & mmnhy%by&seaqha&éa @.ﬁ@d Gﬁ‘a bRbabiGly of i it interfering with a
library of known nolecules, for a p055|ble mat ch

housebeapirg p:otmmewhralp ig epmmwstlyudetthmmd byf cheekiap \thé daaidmg of a lead to
deI arget, .in known virtual scanning
mo n@é %ﬁ"r éﬂ"fﬂ ary 20 enbodi nent of the
| nyeRd b%hx plbYCeroREAY of ShEARRICRE § KaRMlasiOf Bifuts of housck
nol ecul es | n“the library are e)tsjﬁedshgrl bed i n te?éryss 0f ousckeeping
prottihe isrprotideds smlﬂagiatabaser ey bxf providedaysing mrethbels knosvroin the art.

u()
Qe

t he a es Sed asurin he. t
Attemafively Fly i Fer Rt 17, T3 iaighogt 6, grovided by pgtematically
[
e LS s ity P

provitizflibyegknemting “parstcast’ tatgetmhml gdoartritswr ameagaloEpassible geometries

for tﬁ%g&ﬁ,&arﬁ’ Eassﬁéqqne ot e that th| s descr i ggﬂagr;geaaﬁéed on by the
p;otéﬂ?l SeiH & vﬂﬁ%{t ?a% e 4536 éu@g Qnﬂzshl@@ brevﬁ%ed djs \Aegrﬁ:li:eiﬂforﬁﬁﬁén Q% assist in

noi et es, ere”I's sone “overlap between noieties
decidihg mihichl otbe*ma/llrmonstm:tlam Bempitary enbodi ment of the
i nvention, potential |eads are identified based on
t [ ' ing able to include a | arge nunber
8.9 f?%ﬂf#’ggﬁlﬂ%&&?equi red positions, as indicated
byl :heexmmlary rembnéinmnanﬁﬂm invansiea,rthb map ismekal fodde:mfy parts of the

poi nt . or r .30, no mat c
target 3s Eﬂﬂw%ﬁ’te’%i@inﬁ 3é’t &fﬁs n%de% I“@“i%hﬂ‘& qlr#srtf\ VERy Method can be

' focubddd WIhoh N e ErdWiTRSY yilole, TOivALE 650 1a%iaFflE{:ﬂ$@gJ} iR &, it can be

required positi ns and fof 'the aval
affectéd in mhanyrwayp,donexantpde, different drugs may block different parts of an active area.

Alternatively or additionally, some drugs may cause conformal changes. Alternatively or
additionally, some drugs may interact with control areas on the target. Altematively or
additionally, some drugs may be agonistic, while some 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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attach mssing noieties. In an exenplary enbodi nent of
the invention, the mssing noieties are added one by

wWa'RoMiHods @ suitable drug lead (e.g., strong eggdfihoz/o00614
bi nding) is created. 54 WD 2004/010136

clageification 208w/ 000614 examplex emnluak yAltematively sompadditionslly, automatic

by. | SIS b ,__by. . (On ihle t f h .
clasg L B8 §6 MO0 For PR P3| WAL {PORlBl Sactufes (o, which
indibRie8 or & QRIS of PofAkiviSk dhbif ed Sigﬁﬁle g)gc&&n%‘ﬁ dyya’ or

subsets of pharnmacophore points an I ng or‘a fit
wi tGptionally,gpaterdiat eontmh greasl 6fat nadchanga tlspuiarget, sbe Kefitified. Possibly,

e M e S B S e Cpopas «mode o

the I tRrok€l; Ing, | ' < 1S4 I ;
© g AT AREStp8lr Phdfid b " POERRWnkOE 1eafioh can canse
confdrmizhehanjgesy fomaxamipke, bagetl yynahd pkimity bf imtéragioaridéations on different,
.steric clashes.. In another exanple, an assunption is
adJﬁ?ﬁ@é’apﬁﬁfgieﬁ”%{e‘F‘ead is suitable, a gauge corresponding
to ri laa . et | .
| oo L RRREY ChtioBlmh o7 e dRldr, dhe TR Rl AR lefanted into
differantféexact tafgetshdased canthesab-peasthaf hiveea patewtial T drag interaction, for
that the probability of a triangular_ binding of the .
exapfee bascqly 1 theyis geameiryg Adigmatively o additiprally, rsggrentation is based on

. t | ' Of: ' . .
rel R BRE v B BTy Sof FR0S ok b SERF B baekrping proveins

a

(e.gruatgniinteionfintd spevidland caangn bifihgedresz).i ndi cate the | ead
is unsuitable. 15 In one exanple, workers in the field

t i nf.or [ royided to determne if a

818 DRUE ANE A5 AN VSIsSARD ERHANGEUERE, ng

optlh mh 2eemplasaaabaiityit. ofibe irdxsatiGl, the Shtere 4XRAE isSusell Fait analyzing

.hQy directly adding or renoving specific noieties )

exispigg grugs QR diugilepdsiprexapples iQrssishin impreving onrgrrginsepiag e drug or in
Scmé‘ﬁg%_l changes 'in a nolecule) affinity can be

significantly inproved (often at |least 3-4 orders of

e dm bty exckensl g efrbapdiniedtl o thBinveROuM, TBe Waikt i§ Hdeb deeafine which of

shqul d_be or could be 20 (e.g., where additional
a plwﬁm of Fegsy s & st arqntenscting withetbe slfugray which target from a

i : ehodi. of:. the | | n
pr S B 0 SRRRALAE RN ik 1 KA s e vt
for exbaplpety analyge tHeadTepiifalini geavivisé apdHatoH mehbd issnot Blekh e
right positions. Specific gauges (e.g., that bound) .
Wi Err anqiasr cxamplgn fie drnisy ety determyes whish partoef the drug binds to

| det ' { t ai .
oo QB A A 0 SN i
part o6 e daRs arel tetdifed bl Reheh Qo dfhile SRBEareCRBdifiRl CAlfeRAtively or

Jmethods_do not require all possible gauges and/or
additionalygwhemmadifyiag caxgds taken aot trdistert theawidye part of the drug so

-

o RO AR BL e R el SR

|'i ir shioMld Be Woed GeNersiidledni: nag ithictdct WWibh (Ro WiffereAd fargets in a
.of space, disjoint and/or not all binding points),
desirgple apannen, canh targetintepacting with different, possibly overlapping, parts of the drug.
Such activity of a drug is optionally determined by comparing the drug structure to that of the
targets.
In some cases, the exact spatial and chemical properties of the drug (or a protein

substrate) are not known. However, i)y determining the layout of targets which bind to the
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30 reject sonme | eads and/or indicate potential
suitability of others and for search. Further, even
wid®oaPiosli Nng or failure of binding of a singl @c‘e}ﬂﬂﬂﬁzmoom
may indicate suitability or lack of suitability of
drug, ¢hel spatish end| dhgmicl dayout bhtheuantive tpairtnofy thendrog \(ex suhstrate) may be
al Idchem' cal processes at this tinme, decisions are
mﬁ?}fj ‘made on the basi s of a single binding assay. 55 WD
2064/, . .
2008 At {EORTATON 15 LTI BB iy of
synthmbmomm Ngjhdnmem deproduged ysingcepaticilar pmeesemmrhsabyproducts
bi ndln |s used to test. a theory or an_assu
are g G.aﬁgv hsomp 3¢t bamshciel aks1E and sorme Sty mpan-pegfcial activity.
l:
T SRR <Bogdfnti of e nE‘)%i‘%%%f@%&f%?%‘.l%dbﬁEﬁé@ g ggmpared to
targdteareasnideitie tfnget m(hubhmselmpmg prntehBWnW&i httampﬂto estlmate what side

basefl! & QVBLY- e&frﬂ&t@& Ctl\l!: %’]{ odddie o@{reﬁi gﬁf We RRCHRS amount of

may I n I cate con ence ayo

bypretiuate prodeced by apam:helar ppoaesplcan ba deiephireds ARtemnikivedynor additionally,
| ayout may be_required, for

pping of part of the ) -
Suc}bsegfparlgon 1Y hGruse Qi) BRI YIng @ Rraductin ragtleed and/or in deciding

h I@g;a % erEr?d fil e Phis té@ng%% ﬁ@égg Bségnt%} ?%ﬂla%ry purposes, for

examﬂb&m;@dom&iﬂsappmvbgafﬁnban@ nost Ilkel y to bind (or

not) to the particular desired parts of the |ayout.
X I if the distance between two points on
3-1{%“V§/§EEE%JJQ£M0 be determ ned, gauges that are
| ehsmiatnk ehses,t thedei maly b nultipde drgs RitSctOfan theat laf Wibitdss. dowledge of

el ect ed.. I n another exanple, the noieties used are
whi et (nd; hqusckeeping Pxoiains and/pr ofhel humap peoteing) scdfected by a drug

and B0 bt San BORRAL b SectB0 Bl lon Yy £ b, in preventing

rea |rec require u

side d'.lffeéte,r pf&veﬁmig‘ Bﬁbdntrolﬂ@g -ﬂltdrﬁlﬁxoﬂéilﬁﬂﬁ)r liﬁeéﬂ:lefcﬁﬁg $té@fnents for
have fewer triangles per gauges, for exanple

. remap
diseases W@gmcﬁ'ﬁéﬂaﬁl@gth@ﬁ deen sefeqiedyfore farneepmle exptisi wettieny diseases and
DR y. Alternatively or additionally, gauges
Somare gg ec%’ed so that steric clashes prevent binding in

unihesi émhﬂlm@&tmmﬂ&nedt of SIRRVERERS the Tap@R &fFABREisAlsRd to select
not. in the basic mapping |ibrary used initially
which of émrﬂliﬂarg)ftaﬁéﬂab gs 011 dug tpadpappearsde be mqsbsm@hlmfpemteractmg

r Cyp.L.al n_sel ect
i OSSR Y ) 1P iR AR et protcots,
AlsoTﬁss'Bkdﬁdsés ARoWIRIED biithe iarRRAbMatthgdf wﬂh%sisﬂﬁleﬁécﬁﬂg those times
t he map is used to determne the suitability of

and/qraasgesiated psetogols gndier dreg cemblingtionspatswhichithe idryg \Wamspet effective
. X binary or 25 . it may be graded
andj[{}}ngy%‘%r ?%%t?nuous) In some enbodi nents of the
| NARErhbidvely or additiomilly] Hﬂlgé/ﬁi ?1%6:' desidféd & ﬁx@éﬂa@rwﬁﬁ ﬂﬁﬂtlple targets.
bei ng a vector, each el enent of

exanpl e
For Gaté@n& aiload; that infrgacss with miuétmin targetp éag., of a same abdiffetepi disease or

syndrsoax}se:) g%l q?é?tf’?tregalfj Ccfrgé\lffsmngy be awaraee ahogﬂep géo%%tg Sor further processing that
other leads.

A possibly related use is the finding of a new use for an old drug and/or assisting in
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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and potential drugs. One exanple of the use of target
suitability testing is where there are nmultiple

wieciosfétodds 30 targets. For exanple, in sone digg@asSe/m0614
there is a possibility of selecting between a

druphas al strugtuné that s gmphnmed diynthe modeliag eurbdiesy telipkdddegbod binding,
arts in.the rotein sy esis (e.qg., DNA
Ex G‘FI“E]&%? @Fr? QFQPe’E’Fé%E%E Throt ei n

foldlng, proteln post processi ng and protein
31gepmmﬁ,q~ Nfr these potential targets may be

xS oy ] g%%f) Bk emeEAR FRARHO R ARopjoblesia interaction
mﬂﬂ'&ata‘x‘%e@darbﬁ SRt aeslst %Hcﬂlodfﬂfih%a@'léddt Yo tfe m@xaa &e  AR¥matively or

rejecting targets with an active areat i's
additionafiy, (sfuoh lgwwdedggpomy & putr Gatuserin) enh‘ﬁhangl ememi‘stmgl elrug and/or

[ gq a%n beE’b‘St ect ed f{cz:g] t he | ayqut geongtry
% yUERRCh WHntg et rat ‘t°a"i“b é%“SH%%/ taggotq Sricimparing the
layould 5
HRSTSNE 4 5, Loole ol L S0 g B dcermines
Alte&mtlve};yamaﬂémobqﬁl)aﬁml Igyniuh gf ﬂthﬂgetrmm foiag b yself totaksess problems with

e R4 b By S Gt e
eﬂeagﬁ‘gﬂ?ctﬁﬁé*ﬁr ge r ug I'TD Jgg 3)? [ﬂ%s?‘%gmany % ;]déﬂ%g :6@8 diment of

the mgnth:a thecpaitertid) drudl wissnnisduing 4 asse§sedid§mh$tctﬂah-loﬂel, %o determine if a
may be deened unsuitable due to its simlarity =
mm?tés e%“ﬁo’é?é%kaé’eb? Hgopsitiselby addegdnwhicki will bindtg apgihen poipt in a binding
aregd€t ernmined by conparing the |ayouts of the target wth
t hose of known housekeeping proteins. Simlarity to

an\lermtinelp oo tadilitionatly, dasy thandenitat S6ripidcd enRIcaiY 4 ahug to match
side effects ahead, of tine. In |ead grading, a |ead
moreHiannecigrget A vaiebe af Hied rwrt@tm@» fqrt tyca@mlq tsluding one moiety to

i
bmdoﬁ'}% :5%&; %P*aﬁgla ‘ﬁ%nﬁe ?’ﬁn@}ﬁlggé%g%%ﬁ cg)ﬁafz mug- "“Bmfé e:é?méle in HIV some
protémﬁﬁaﬁeawormdﬁlvahw&lﬂrﬁ &ﬁnﬂi‘ésbl 3@%@&&&&& THi9 efhanSemdm rhay interfere
an exenpl ary enbodi nent of the invention, a database

With&ithqr Repgttiss of ﬂ?ﬁdh%lb@éﬁiert@deqif srgbaconsdgsebvsefidd. such

2 FReA oy KR oD B o il KR SRS SRR T, a ybosf o vinding

pointshihatl &t ahiasenits @ﬁ)ﬁﬂﬁl&?cbfbwg&tésbﬁﬁﬁtdtﬁﬁﬂ for dXaRIPId)dnodels of the
housekeepi ng proteins. Alternative or additionall Y,
plurglify |of jlatgebra pte nalyzed tmtdgisamine; @arqs‘:y &indireg points. The various drug

IR W R TR .
Realbag®thgaofiaysurt:@ 0 Grugf mby Be Srfibd by &1 ﬂfe il ?Iert&?g%& tb Qﬁkure that the

are acted on by the protein. Such a worsi case target
variogs gnodifigations ooh éhey deug difd pilpt @nalqenftofamlato dind do awei ef the targets.

Ay e ey R, S B RS R ined whetr

modifih AAigWIll biafl t6 B domtBe bﬁamgtlbéaﬁ@ap an@orRAR stéic clashes. It should
identify parts of the 25 target as being potenti al

be noted thet thereamight be other rassonsttd discover adirug thit buds enly to a subset of the
pc;ssfmaet ﬁ%gm%a})omqg, 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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focused. Although the target, as a whole, is what is
being affected by the drug, it can be affected in

wiosdoyaaveyss, for exanple, different drugs may blpear.2002/000614
different parts of an active area. Alternatively or

8. 13 FARUGFAIL YRE ANALY SIS ANB\REENGINEERING el changes.

Al (Oftehpd dM WilldomeP6iflith nfaiddt baid th2R TR AHeGRethBY described herein may
interact wth control areas on the target.

be yspfubim deteyrinipg oy regsomaftatithe daibare ynd thenepodsiblysassisting én rescuing the
o, H55% Piiary SbBRTEE of e ahut, tilsvnts GraRs lafSee b e drog andior

othe$ F)ﬂﬂéiﬁﬂth@ﬁﬂaﬁ dru@f RRlibAsEoHave fitéBGR Roth (€R, YakdEsn the type of side
closer to a target area), rather than diréect activity:

effe@ti)n dirn generates Ty divg sl thews ichinpared Bastbel tangetshte dstereniné failures in
bindfig;Bdhe folihet (iltr S/ E R I B8 S nmer 2 b RuB s dppreciated

that White Shdbl CoRipaBSod Mty BE thebRhicaApoRkiBle BRI Gther means, it is believed that
Alternativély or additionally, automatic

prioctoaths iavaitahility of teagetbeappingy isuddlargeccale xarlding, ofmtiee axsas of targets
target.t | ate stryuctures (e.g., which indicated for
wasgoé&pqtgplﬁgﬁqtgstgn%@cg? t each area of the
Pr 8 & BleeHilive HRodikBltic? { qnt | -
that can change the tar ggl?é, 11%?%@622% ingltegg;gmp%gigﬁggﬁﬁﬁe suitable
for énlygymit abtlter piblivy das emarapleddut itd iledlvidasle differereedi Indam gxemplary

in a binding assay. tignally, a del of the target
embpnatef ! @é&ﬁm&*ﬁéﬁmbﬁ%ﬁﬁ% ipadyereens {58t ARY/GF targets are used
to réeORNue! mb@débt Qﬁnnﬁéﬁoﬁﬁfést&geﬁ%ﬁ Ql?e[fpllnag RRANARRe dr&fs of the models.
exanpl e, based on the proxiCmty of interaction

The resatts inmyshow thatf dreindintidual hd§ a cemitivigy tosthefdrig and/or that a different
otein. In an_ex | ary enbodi ment _of the_inventiogn

indi\ifal i esptant{oche oHeess 96 JieAogqAlipmaivenoraddisenall, te'testing may
be dofiéBainst BIASICR sraRATt) Qe SHALBAB0 Ay RAYGEE In some cases,

the gehetia differeness raye lifiteidas ahtddydingwarmaakiets, fop&gdnple sensitivity to sulfates
i lisegment ation is based on__ selecting such sub-areas

t 053 GORLY debicipnRy {05 Sifaicpaso Siabthg clagsifipation of people as being

. . o C ' .
com S i B B ey i aherna ST et MR sl prior o
selectibAWHShSIrg\fo wdANGEMONT 15 | n an exenpl ary enbodi nent

of the invention, the above |layout is used for

8.14 §0AG18RAL BRI His iRy RELARED ARG Sar bg or
s cAdditibnd] anlysia metheRlsphapr alsceerihanicnedriug @iscobery process. For example,
vention, the |layout is used to determ ne which of a

manq'b_ IhaYs sige etfgrtgalue 4o digdr ieraction v hetsekoaping protaipfor proteins
that Whiisd. %Fﬂﬁugtd b nfhisd Bt %ﬂel{fél{e@ %%'nl{r le? Shdidd %g'ﬁr&eﬁ{s and liver
possi bl'e®targets are i nteracting w a“given drug.

protelis, Somet bagotaegrys may kbewn/ g6 the sindlar s agtigh eproteinsa 1Al 347 @xemplary
the effect of drugs whose operation nethod i s not
embediggnt of|the inygnten, Taadalnpte, generated rfogsych potentip sideteffect generators,
Any %ﬁfaﬁfiﬂ' cﬂﬁg WoI4CH rgf%{:feg ggr 5&??sdfo%r)bff 08 %h%wnt {Beblﬁﬁrtg e of these
'S can sefve as a baslisS of a process for noditying
prohibited diiadgls. iAlterddtivelyt B abdifihally, drugs that have a known side effect are

analyzed to determine which protein they bind o 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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parts of a drug are retai ned and other parts of the
drug are nodified. Alternatively or 25 additionally,

wR0slfHef Yi ng the drug, care is taken not to#@ﬁ%ogwoém
the active part of the drug so that it does not bin

a drog otlitsexsrationhAltematvely onadditinnelly suchbindiganaycheaisafih & identifying
prodafasy B a Yot DY e sFet oA P, ey HZSRIgS A L ver enzymes

In tHB AR a dﬁl@“tﬁh}ﬁ RERIAL tWHL&RE QP:Ic'tlQQ ai@aﬁ rE)ng b a%ﬁ%ﬁon of the drug and one
possi bl y 6verlapping, parts of

for hinding nythaﬂrug tr UgytargetoPptionudlly) bﬂddtgmrarprm@hsbfor other manipulating
copparin he d tructure to that of the
profi) Ja castpd, B flditk, BUdiig Fotesiehor pacs 10 AciruE dRdarale et suitable

locdibpPerties of the drug (or a protein substrate) are

not known. However, by determ ning the | ayout of
t arlg eanethwmempic,mj sdztcnftthnget mBlevvde? @ /26¢ Bl Xfiown to be affected by a

PCT/ 1) . 200 0614 he at ] and chem cal
samg REOIE osfmq Ea%rﬁavél%'? to 3&1 “PH@ 'ﬁiy hayie compaqn bipding geometries
to wikch {6 mcﬁ&ﬁﬂe@&nﬁg Tkh@ nﬁﬁ & Fortek }e in filé ﬂnﬁ}é‘)@s niolecule to bind
0 e phar 0

used t etermne t aceut | cal ~acti vi
morsyseidahmlg fmymamptﬂ; sy idinp a moiety wmth wlmmdrfet:ei with cother target

arti roces varif us bypr 5 are -
molg‘i‘%we@ aWﬁ“@%&f& Ui"?c&le activity and
some vvlth a non benefi ci al activity. In an exenplary

81%"@?& IA@DF%O‘VEWPR@C Gge structure of such

yproducts 1S GO d to target areas. of the tar

et .
and Sofannbr, SRTed BTV RVORSHS gl YeRstudes, 2oMg; Pequgh various

. 5 oS i R g

selehtapzetb ohile dibeisrens pravedsethanatel likdly toffail doyevanuhem, from being
given that the _ type and_anpunt of 10 g{products
att%?faéu §8@eb§xa§1%%f’r sorns af e aess dessRbet clrsbere edhis application)

mcléle gfo?gﬁf \éﬁj ¥ts har A didt sQé?frf‘LsﬁlYable ﬁ‘ﬁ"ﬁﬂ QaRL Ed%gn% Bfgets likely

I'n Inproving a duc on net

to ha\re sidae:ei&augand/mamgmtliwme% maatram;;ﬂﬁytemwaﬁnenﬂmf ghe invention,
testing pay al so. be used for. regul atory purposes, for

weeging Ayt £xishng bbrasies 1o Peripmred e vRNQJaRe fom driihyary Jeadsithat have an

exp ! uggv%%@i@ﬁ%?r dif rcl)"or egi ge&%in? t(ggégﬁe %fo'l.@é&}?lb.c ot example,

a mbleye ithdtais dreh ferivie i I&s ﬂlkélye!brtﬁn@.n'ﬂl’l@ frébabitity o riading may be
protejns) is affected by a drug , and how it interacts
estﬂe%t?ﬂ,b@r gsanple Ysing en@eeticnepnsidertions pscdr omtiy @olecule’s degrees of
freeddogat ment s, in preventing side effects, preventing or
controlllng drug-interactions and/or in selecting
treatnments for diseases that no exact drug has been

8.1&wmimGEVERMOMaan e exotic tropical diseases and

ﬁ!}teﬂ'{ssaﬁa oﬁecu! a?éqca?%igémlg at'ianj O egt'n%rﬁot Bgve a known

the |nve i‘on ayou

utilige Detdrminihy @h dicfactau@htyfi%k iat profein @Y al maldchledibg Se@iire a very large
drug | eads appears to be nost suitable for | nt eracting
expenditure. In an exemplary embodiment of the invention, potential utilities for molecules

and for proteins may be generated on a large scale in the following manner. A molecule may
have a utility as a gauge or it may have a utility as a lead or drug. In an exemplary embodiment
of the invention, existing target area layouts, for example, 10, 50, 100, 1000 or any smaller,

greater or infermediate number are matched to the molecule to see if binding is likely. It is
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with a the target. In the case of drugs, this may
al l ow selecting alternative treatnent protocols.

vﬁgfgmioqwsorre cases, know edge of the interact &4;% 002/000614
nmethod wll assist in selecting those tines 25'Jan for

expagied ¢hai traahyp modesulsh svidinthiw outite hage rbpotantizi neility. Inhpederal, more
st .effecti ve and/or has m ni nal side

matg&p%&stlggreﬂ N fncyeasss rypbabiliy Pf?ﬂ?&?qsy, drugs may be
de gh FNEtilkOmbites rrﬁ% lﬂ%?ﬁtéﬁg %ﬂoﬂd@% Ect,a%]on o'i_‘q{s actlve area shape,

exanpl e, a |ead th eract
potf(@ﬂbquthesamla)rqaomnnaﬂl driigs which dmgbtaﬂ&co it. Irﬁama:h”emph)'y embodiment

EEE S LB T BT P B, Sty e
proﬂéﬁlsa%h% dreh ?e{y@ﬁteig c ga.rbé to @icurdddif gﬂ?\% sihsitatds ﬁl?ﬁ}){ogéins.

an ol d drug and ssisting In erm ni ng
modh ftitis anamer] ajhblgr}f and indivddual sieugsFard proteins may\ﬂ&&rald to have an

f that. match a tenpl at
expii GNILG GO PR o HERCiadE, B 4o B of g folowmpagotein familics

G 4 §)
PR uli*f*s?%a elo e st IR R by it SRt or other
maa'm}mmﬂmled"eumbmchlbnmgdmrggmsmEXI sting drugs, in general,
have the ot her erties (ADVET). 8.12 DRUG
5. REUIARKDIRCOVERY ABRLICAIONS dge of t he
i nteraction nmethod and/or problenms of interaction 5
91V\ov@mﬂgwget area, can assist in nodifying a lead to
gwr{glaa drug. Alterpatively or_ additionally, such .
GRecHieR, episting, diseaverg anethodsn Walh diendessribésj as welly as possible
with a
mog@rﬁgg?{ﬂé ewé&%&g@(ﬁgﬁ s @eg?ﬂéﬂ{dq{e ‘conmparing the
| aydhites nﬁnyt Bprbashed 0 gRLS, dlécaxre@xmpk@ompoaﬁl Biddwing two main
useful changes in a drug may be determ ned.

apprapghes Eﬂﬁ"’dbﬂ apcerpase thergxasiag methadie | ayout of the
target area may be used to assess problens with 10 the

, I
gg(t;‘?eﬂgd@wmgg;kph)% Eé‘féﬁt (e.g., too strongly g

term ne the effect of
i HSCOV e naﬁﬂlwor&ﬁ h@ SEPEIARE tapg ot agist Bdarge numben of molecules

L T T T -

(a) rmﬁfdv:det ) gdﬁér&]r librasy of c@mpomide tfyr axe@ﬁﬁg, tehaillycmledaﬁt to all target

t.he ally added, which will bind to another point

protgigs. qqguswss ofpuch libyriog sreWn@&nstaeﬂy ab OB PRO ﬁedewf ~magnitude
t

(oot 9 GRIRPSEEREL OB 16 SIRPIRL 10 i, e Tl are ot

propnata@t andnﬁamfahred&yamﬂ crpdtetiottindepeptdentipi ety to  bind
for, one nutation_and one noiety to bind for another

(®) nupsresbihe qogrordy lkpre against the @hswel taps%tleqqksforl aompeunsts exhibiting
o DAY PR S A MR o5y S gy of he oo

requirEtEwﬁhU@atldi%th@@Iée{ adeof f may be conS| der ed useful.
20_Al ternatlvelmﬁ/e or additionally, a drug may be

(© deHingridtistfound, fke process sudshere.oAprarendlynthis is often the case, possibly in
above 70% of the cases. If hits are found, an optimization stage is initiated, in which the final

outcome is expected to be a compound with strong activity (at concentrations typically nM)
against the target. This is done in one or a combination of the following two methods:

1. In case there is only one hit or all hits are variations of one molecular theme, a large

 number of analogues of the hit are synthesized. This group of compounds is sometimes known
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points that is common to a plurality of targets or
mut ati ons, for exanple, nodels of the plurality of

wigHggb®1a € anal yzed to determ ne shared bi ndippg 2002,000614
poi nts. The various drug discovery nethods are t

as wffocusedlibyardh fhesedraske lscmg:eﬂr@mnetrﬂhy tdrp@ peoteinn d‘ha gmpose here is
ass .of a potential, dru

t t Real
to GBng.1 pion fo &%?‘qawegrﬁ erBi ekgersons by deniitipg chemical
mo%?&fgﬁﬁtgglﬁ%gﬁ%ﬂﬁl (gﬁ e of ? e taérrg% ot ﬁjt ern %I \g/%kl)(js known as

devdppmgdu QS@R&thnutaﬂverShacnmajAémﬂatReimdnshJﬁpde it is
wll bind to the

det ther the nodified dru
2. rﬁﬁﬁuﬁgm r?g\em%}é]asf WpihantR B IdpRi it bits, @ compualional process of

a3kl Ry L 8 LSRR i o
the ﬂnlssuobthe farged) rsgemuretiSThésar nﬂyaﬁ@ﬂcﬂe ndt éalyossiblendiréctions for

fect eg i n, one .of the, binding, points 30 and/or to
optigyizatipn: Rut alsnfheip fasiilityvion 3 £ivan melearlaestrrigenpriat (ath from a

hysiEol BORE KR ERE Aot OSBRI o M LR o Pl Lure

(d). ANBIY Sl iKe AfuBlitiis EaNGE SR yNGb o it off thik l;bﬁode&d IM$ledBesOin! the initial
to market and then fail. The nethod descri bed herein

screpRips Iwany e often phasancionpessay erugdike omvalides. (Dsingatheygpsimization

L L I —

reqtﬁ!ﬁenieh’s ahd iigedased activRy dfe%ld%ﬁfiﬁﬁer Bir&dt bfitrd) Bhal difgthdfidates that
the drug is believed to have interacted with (e.g.
mayjsasuicfrom thisarocsss @IO@elyﬁS@mbieehlt mmmdsamethgmmd acreching library.

© (o TS SR e K bBbSh b g S8 e
humeti¢] @5 Idéﬁﬁhﬁe hdre iefitatyp maﬂr drag @ahdidatéd faﬂfh@ ltlﬂu@l pbBfat and lacking any

Egrem ated that while such conparison nmay be
basw @i@hﬁ@apn,ﬁa@e@splbteér using other means, it is

b S S8Rl oot B LSRRIk Bl b St ptive methods

maybehe&l & mﬂaﬁ)v‘éﬂﬁe auabe BAAidcoRny pidtesd ﬁ)rtek%plé rbﬁe %Pﬁfore of:

limtations. In an alternative enmbodi ment of
| n{@nt i bl rate; Aisstatas abdve,Hnmest dasesy noyitstaee ﬁ:mﬁatbt @new target. By

sencrlipel tntnfiRiof M ekt B |cnte poed b REmIY comdinibetior selgpted. Bven
leadd Weth! vy Wehlo Bifinith SnageHeeseldc il fof RRTIRP ﬁnfn‘&@élﬁﬁ{tt ¥ to thle combined

targets and/or targets are used to reconstruct nodels
indicgfion gfipér avesk actiwitytand geatchinga maheAlteragtivelyeoradtditionally, the method
areas of the, nodels The re na how, t hat . an
of ocHigRits e PR SRR o A D Iere PR A M cRR ang (o asist

in enghﬁﬁgi‘é@’éfage lofBinMin 'éﬁﬂce' Phi§ e Adhe, iﬁ éﬂﬁ'}lpgééiaf P/ﬁﬁg the library

drug. Al'ternatfively or addition
to :dm;fy ghugas on erianglei spate qmit’dragemrscﬂasiabmson Iefadsdmtthrsmpm In addmon,

31—4

xosgL B P LS e A L eSO 15 my v

anal%ﬂ ke r«ﬁatenfnﬁ{e ﬁRSf% bE 1P A%d hh?lketljy td @ &%IB&H ﬁ? exhﬁﬁple due to them

l'i nked to a ef|C|ency or” sul ates

havmg exnehs ﬂeabnhgnmrdf ncpknxphe bamlutgepamyeﬂomtenmﬁvelp oe amimbnally, if the
he dr.u terngtlvel a genetic test

screeﬁ,gl}g 1§ éﬂ%&gp%l éﬁgjﬁ m{% be selected for each 'stage hased on them having less

overlap with each other.
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sel ecting which drug to use on a person. 8.14
ADDI TI ONAL DRUG DI SCOVERY RELATED ANALYSI S Addi ti onal

wombdEoBset hods may al so enhance a drug di sC@¥@fiV2002/000614
process. For exanple, many drugs have side effects

dudltematimelyr ot additiorallyp some thinding sesults pmay) ber ipneteds far example,
rotei . 2Hh t. cause feeli of laise if .
molfiyfe F1e8 it bty i o5 T meisesbiping £ oy plecules in many

wayb) 2@ ihdp&iBeRid 1nored R 15U aFREtS8Ice oﬁhglcggg&gﬂ to be

simlar to such proteins. In an~exe y "~ enbodi nment
of Afltematimelyor additiommilyethe gawges deh binsitcadl theprsebras he used as leads (and

manff el iafalt atF prectsdh, Gaoh Qi Epoder LR & SHalh pompred to the
corpBatd libRArP ARd ;e;zu; tdeesfied Rb QD iwkint £9el $mafd ﬂofgarggtmvaa{ ¥xemplary

or addit’ ona drugs that have a known si fect
embadimefOofthe ipveation, aeshits drom the “ohi” dibrayy otilt iserve fas ynithalrsthirting points
to, and.this lgotegn and/ or ,the_? rti.cul ar, bindin

for gricaestiaRe (a8 HERIEL hu: GPU@RIQR NIl Re AiEied: b GHopfation gained from

. . i al . f .
sorecHilf il Bingte AL, §2ahd Mrary ALAL ASky B AR ol bn 3 target wih
an iritéractingyleadoThib type of assdystan bk as¢dtoadetdrmine i€ theylemb(or Motdrule from a
. binding may indicate a speed of incapacitation o 61 . X
libragg 15 USRI IS AcHiN® 615 08 B0bE cbasrd, g ghefhes 2t the extent that it
o il o088 WY, 6 BN AT Lo U BB
with atier bizidatg lbydstandior withi ey mahd deadshi 411, The bfea of feay tREmistry may be

such_as |iver enzynes. In this case, a drug rmﬁy ..
determyped b chegkingdhe agsay i theunsesgnessef onsris mese chemicaHly signilar but non-

'inter?&ingi?adgrug and one for binding of the drug to its
ar get .

Optionally, biding to a protease (or other
magh) pul Biocewy drepting, F the fafge NS mapseddindas tiad Gstaitinglipbimt is known,
noi eti_es or gauges to a dr nol ecul e at suitable

- - u
therq grea stilh many wayh fh elahae%a&pq%e, legd detproduceat géug. In an exemplary
. . ff . . .
erab U Bt e AhiBH SoPlodtl B d rftF SROrBES REMGY cfbmif@ Fobavior i
used DEuSist indivRtibg G Medifeaivatprdss, rémadit sHYsicBEexpeli@ents vith virtual
bonds. This_may help, for exanple, in fine tuning the

ones gafl/eE assisting imywling ont{probaly) useieps lspds. I asiditéoma ifjs Boted ghat various
comiifbifh RntiliGH ¥r 1A Abdthcalion b U BRUEET bF bEL A those tead

- modifigatfieis thanlaeclegningful for FRnAMhddniRITRAAERY I et Afout and/or

can be appreciated a discovery process typically

based qa|thel dyeqydmpepsionalosigieture of #hesleadie fai- o byl shedkingayhich triangles are

. | al: i t. . Qf , | ' At . i ng.of t.h
extitfERER gt R 85 B Vi 1k B BERRon) B RS f hidasf Between the
resulfdf re@isted thatheadeterhiiked Jayb@t rdl dchdd] himiiBy abkivityn6Nter 18Ads may be

bei ng attenpted. Sone exanples (sone of which are

usefud érs eorrasting Bledlaydwbrhettenunderstanding) the abinaistyy of thelleadetnd/or predicting
[ ORRI tardets that do not seem suitable for
omerﬂﬁ%fsg%agﬁgﬁﬁsgf’ggﬁ?lpfsﬁi ng targets likely to have side
efcpct SDRRCeUBREY. veAUlf ol drdf FhilLthe Hirthl AEHAY VYR M an exemplary

enbodi nent. of the invention,
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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weedi ng out existing libraries is perforned by
removing froma library | eads that have an 20 expected

woPMopsebrbi | ity of binding and/ or appear redunQaid 2609000614
ot her nol ecul es. For exanple, a nolecule that 1s very

the Dpposith process is epplidd: Kastyscteon bomgountseagpinstraholeicell asdfays looking for
bi ndi ng ma e esti.nate f.or exa usi ng energetic )

the Rhiohpt e e oSRLteivo fedth oF Rcet o £'_§[}t?8g? sancﬂcg‘f? compound is

fould, 8R0HBet flHubfi %Eggﬁgl%%@t%}?'akﬁrgw% \95&{1%' iflparallel on

and nplecules are ¢ m do not Rav
multiplertangets, meny oft whiciDetagmot evien de &nownabowetedr] éxistinpacreening libraries

rotein or lLecul e may require a very |arge, )
°am§¥§ SuRIantes, @&“g%lté-ﬁ“é?é @qu%bt%‘émﬁpérﬂfyﬂ&f mny %émm a gauge library as
Yo LN izal kddi s f : :
st DU B SB cbldy &) 58 YpTREP e 9 it wi o
celld. Whidenthegntepattions mAy roel veszlt) @ nonytrivinbwemBberudfi such yntamctions may be

auge or it may have a utility as a lead or drug. In
€Xp xenpl ary enbodi nent 30 of the invention, existing

target area |ayouts, for exanple, 10, 50, 100, 1000 or

94 TR B A Ry DI o o ding 1 lkely,
't This” mesliogases ibeh Secpese modking) BobuRs fo6EwiAiag molecular
proée%k,@%isr{ﬁgd/. mﬁ&gﬁﬁﬁ%ﬂw}swn out to have a potenti al
e al ,

I
utifrty. In ner nore matching is nore work, but
(@) i nCbtdisem peambadidnidt detaifed Stheazedimensional stuehirarofnanearget protein.

ppi ng .pr.oteins provides an. indication of i{s active .
Usug?kgor@h% ,-rayrfay%ﬂlqgapﬂg ah MR agalysts dbeth experanental). Computational

[ ' [ an exenpl ary
app@%%%g%@%h%ﬁt,?h%{i@gﬁ%&l VneOITt1 ?%%#e'a utility is found for
(b) a [denti® thebactidetsite th nhagrotéin strubaty Giot alkddisi erasdttfvrward for new,
the protein active area layout is conpared to
unfagligrdargetsy of known substrates and proteins. In this

nma . A o n | .
©) gl Ryt Hidtn@ Btnls i 20 s, S 1885 BhiiiiSontore poins.
Thedehfre pycditei wher@Ywdde (n6hi-coMdernf birdéng odd @vérg ADhotesiidl Ligand must

.famlies GPCR s, Proteases, Kinases, |on Channels )
satisfpa samber (Yspake b egrehpf thegppoigts saplianeeugy inondar to pohieve nM
cro-nol ecule found in a living organism 9.
MPLARY DI SCOVERY APPLI CATIONS 9.1 OVERVIEWIn this

(@) seDesigh ndiéculdsnBat S TRY Ritive BRE, HoUs gadnhdiribidlyded 61 tdpRel of satisfying
as well as possible nodifications that take into

enough pbarRace RO Bafle s Sieael and e previess wei dove iging “docking” or
molA BRSNS e pt(e){?%%’%ﬁ‘éagf"é@ﬁ%&% are known, the follow ng

WO main  a eral’ly enconpass the existing

melrhatlexenthlzy Saitolih i oBMieEbvéindtE BeBlefdth dBdcEibed inventive methods
di scovery nmethod works by screening a target against a
may bguges tgimpervedhe sheive dmngediscovery process, for example one or more of:

(a) Linked structure. 3D structures of proteins are apparently, in many cases, of
little use in and of themselves. Much experience has shown that it is difficult to design strong
binders based on this (e.g., geometrical) information alone. In an exemplary embodiment of
the invention, it is noted that useful information is present in 3D structures of the target with
bound ligands. While such ligands are not known initially, in an exemplary embodiment of the
invention, gauges that bind to the target are used in place of such ligands, with the expectation

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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and then attenpting to enhance any matches to produce
a drug. The process is as follows: 20 (a) Provide a

WePIBL/GHo1dsl Drary of conpounds for screening, eqidlyl ¥oo2/000614
relevant to all target proteins. Typical sizes o

usingUMR b Karay esysialingraphy); tpesdibly severabtigiek ywith elifferent gauges linked.
order-of - magni t ude , (fact.or of 10) per decade. Current . . |
They %?%8?59 oF TR éhﬁ‘nimlfqdogﬁug%é% P%H?P‘&ait%iea‘iséf“_l for designing
strof bidfers B&iﬁ? A S e iﬁ‘ﬁfe'%ﬁ@f’&%ﬁ)l? %@W&%ﬁ%?ﬁlﬁ? Be modified,
Y e library

I hdependen . (b) Screen the cor pdr at
for expampis t tot dvenbai fenresdtsgef differenk configuratbgus wadsed by different binding

tocaiot o) it ot nt b Setpvicionioy el Myt Boges (o2 5 10,
r g s o) AN s

25, EPR00 o AR, b Bl R 0 ofiek MnhRROGHL ot i dPlmining e

bindisg afdde@s) tdfethe aanget, (possiblyl snhancing by endét¥tanding Ity providing partial

. cases. If hits are found, an optim zation stage is
binding modeseRs, W?lil Inigenerak His BpVaion of gaQre gauges, BRyBINAE Werk, but may

| :fong activity (at concentrations
emﬁgfﬂg;ﬁg% m\% tﬁ%&ﬁ‘%%sﬁ{l nst the target. This is done in
ondn an exempidry reaibodimeadt dfhihe fiovdntioh thet Unkedeithrase résults from a

In case there is,onl¥ one hit or all hits are
plurglify jof gauges arsrcoprhinggy for cxprapletyswaer positiongeith thefanget a5 a reference.

: t [ [ [ f
i ALAGNEEn v e bl By BERRL AT o p 5 QHPaRor oy ouns
confifiFation? b R8GIhred ofie Higla BS pebviddathr sach ghiese are
al so screened agai nst the target protein. The purpose
hel® i sCompagean. de aa cremplery enbedimenhef desinvgntione the shape of the

. ACL 1Y f riginal. hit Jdentifyi chem cal
s ¥ dlrng 5 Bl St shoded i (Rl B RIS Bt the area s
detehfifne® B9 thea@bppihg grocﬁtl. DiffraeRs betwieel M voAhay assist in comrecting the

devel oping a QGAR (Quantitative Structure Activity
mapRaiggeconpiEkition. nstipd pr is eomepting dhe ctimmlatian modelpsOptionally, the

. have been.jdentified hi t a_conput at i gnal Qgess. . .
simfIi6h R it G0 o Btuchs Arenibe i B iR a3 15 88sist in fine-
tunift/D $EdoHEUEBS, B eREhp1E, b YQksKAE ih RaRREhE Sadit exidiQlistances and/or
. .hits to the target) Is executed. These may indicate
indigating sthich possibichneictitscould herigking part inpthe finxking. on, but

al thejr .feasibid,i.ty for. iven | ecul. ar arti.n

ol ( BTHOREm ol Ditdips PhinP. B EREerdl mHOE IR AT TG ot accurate
enouliNb1Redit Biatig WintéiigW ?rolé?n (tatpet. IS abﬂi%em‘&h@hia?ﬂ B difficult to
_ a}re_[%g erally a byproduct of thi's process. Ml ecules
identify. {This isrgspecially ther easeiforynoveb targots.afe aw fexemplato smhodiment of the

IR SR AT o L PG B enisi
poteRtidHilBREpoiRlsinSdts iekparihehtall 8¢l I dsthg 4 SAHAKE @?ﬁ&?gllb?ﬁy of gauges.

increased activity are sel dom under "direct cont
TherFthesd adfivagreaaad aadyred tit gteatemdypth esingt docking softiware, for example to

.Cl I le hit . ds in the initial
prodB PRI Argrooeyonacy 8 wedBERBERThe ar g candl dat es

are tested, for exanple in live animl nodels and then
9.5 IMODULARASSEMBLYOF D)GANDSe ef ficacy. Many drug

? o H{Jﬁdgna?attgﬁ“?%g?ﬁ%lh (ilst fl}tgﬂglrg’nélgrﬁ.i;%{:gl : leéaig l%lllcr?,gwg% bybgdc’nlsg'ucting leads
from parts that show affinity. The process is as follows:
(a) Synthesize a finite library of elementary molecular fragments that include a “linker

port” (i.e. a site on the molecule at which linking can be easily implemented). These are
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discomenyad) diffetent gauge eetsnay be nequiyediny sonad useshanci ng t he

In an exenpl ary enbodi mrent of the invention, the above
descri bed inventive nethods may be used to inprove
woRoaeeye drug discovery process, for exanpl e 4%y Hoz/000614
nore of 20 (a) Ht rate. As stated above, in nost
typicalbesmalhmolsictles areviduslynideritifiedaas ipharmaopgicallByinteresting™, and which

enerating,a mappi ng ,of the target, the | eads used for.
areglgp%ag tﬂd‘?‘gﬁﬂn%gpeﬁ?%fié‘id i‘@ﬁ%’d’c"ggz Even leads with

.(b) V€T Serd¥Rthe 3&1&&&3@/0&%&1@% %_g!uﬁ&t @d. t%%reg %ﬁt%i%? 2?01‘3;11& >i/'or exﬁemely

i nprovenent, due Ined i

(~1mdBidowafiinityt Thizrsteprintypitatig problemmticAl t er nati vel y or
addi.tionally, the nethod of designing a gayge library

(©) i s Liplperaugs ©f %0 op mae HasmeRs 373, their o linker gGt” components m order to

hitvP irlcrbd L | ' ' Qv f inki
ac bi ndicng spgggwws&ﬁ% eb oﬁ%‘?@?@%ﬁgj &[??gﬁgtﬂ of the linking
champmlay bé mariddramdloptimiwed. to i dentify gauges in triangle

spﬁée and/ or uneven distrjbution |eads i.n this space.

I n

dRickeBpary embedimentof e mvaphamy, fierhsyein doyratoed avsative methods
] i i .
may S B R ol S SRR Bty e 10 Blal Yl pope of
evén) bi Mite elemenearpfpbmenid ue: &rdntle ot Héxigred i8XEELES using any logic
flexibility and no known bindi ng partners. .
that gy bg fewed ¢s sxhastve. ighdypigal 3weltsmé meries A HEgdg (assin standard

' . I
xR0 ARG A6 Ao TR R 03EhE d in R2 R BE 38 found (o
gendhé) t2£)0i), Q¥ €l B6s thai forleehial OFHeAthg libAlries, TRabdblelive 1very low affinity

addj tionally, sonme binding results may be ignored, for )
eXpeiedhpiich nosessnamyetechnigal nrcg#ma &8 mlubﬁlw)mnammy embodiment

of R ENeEhe ol BE ARyl s TPRcARLBEA 5 st SE iy cxpt
- fragfiefie 84y Bthaird(SetipRitd) \WE Invoiétfes Aiirg dBahdeY and hﬁai&guﬁﬁﬁ selected to

that bind can thenselves be used as |eads (and many
sparpthe possibilifys8#a¢gs are expected). Often the gauge

andDLGHh AL T 5 BB i, Do By S8 Vel binding
moi§tRB s totally dbseit feor MR Mitial s@EY RBRLs iBfihd A mw@%ﬁg stage, only

results fromthe "ol d" Iibra;(y will serve as initia
i

veryslimited grpnpsbiynyasiation mayphs iried £1-¢.dhe (engtibef theeljnksrk In an exemplary
e B384 BE v o 1 o B b PG LG AhAe soomerca
hintd (¥ 2EompleRtnbEIPGERY dsSisPRY QIR LEW B ﬁ@rts%eghéﬂ ﬁ‘%ﬂ;}églts, which

an interacting lead. This type of assay can use
fragmente tqpui dogether ped whaldligtencents st betweén thnftagmientsy Thigmaysalso assist

o BB b, e P 5 et i Sy v
syntBdsiZinie a GRWIRoldceahy incihiibs tl:fésﬁﬁ&‘ingﬁn\énb RFGREBRIIESE buges, spaced

an assay performed wth other binding |eads and/or
apartbyt ;suisblestmduredgds amariation ok nawid duig).of | ead

. SLT ' y checking the assay in
10. W@MW&&M% emically similar but
NOfThe ]aﬁoté‘trﬁéa@ﬁ%in@&d Rt {112% §o°‘5§se§)ﬁ%& 6! %1&9 othbr than drug

the target 1s mapped and a starting point 1s

| ead to produce ru n exe ar
fione e emplary em%ocﬂmegt o% t?le ?nven%(loxgp tLe n%asurement 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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enbodi nent of the invention, know edge of the target
geonetry and/ or chem cal behavior is used to assist
waon@ihfesd ng the nodification process, repl acigyg/ma002/000614
physi cal experinments with virtual 20 ones and/or
asslhgnothgr ¢xemplary embodimtent gff thé alveytjon, thel mesuteamrit methinds are used
addi ti it oted that yariqus conbinatorial . o
to Pé%‘ﬁ%traﬁfolpw it mateal aad/poredl. der eRaEplS gabdeprl%ngaymdmg sites
on &RARIGbAYEhdRFandtlipde | ead nodifications that are
meani ngful (or are nost neaningful) in view of the
t arlganothayexemphndérnbodiinaaieal theirivietidn) theenehisuentntmathods are used
strycture of the |eads (e.qg., by checking which
to man ﬁﬁg%%deai’fean EEZANIST™, £Or SXAMpNG: Ehvirusa BCkmigianodips, gvprm, protozoa,
a Dt N _ : _ . ¢
PRI o il s Rl o R3S i B By B Vil 185 exanple,
a vaacined oftennmiora gffectivient it s nidé freml prdreinwliodecshapes édasinot Bhange. By

corr.ect t he | yguth better understandin

detw&w&v@gm P ldingeasondhe gpisiderng am&végg deagtchange, such
cccyBu i A0 BT § gl id SR KBS o fhinaion o

andentoaksisein asedssihf) ehel shanedsicfRreating a absfitbvareine OlhSorddytoligevent auto-

. used to determ pe the reasons for the 30 failure ]
IMNRRE resPoRgesthe actlyigi aieas of existing ¥argineaBpiteriy mawebe magped) tg see if the

il S SRR BT A RAEI ) g st e

matghinginay be dg@)dant 6n ah asteldedl’sideBeticiftedidlat | nst ead of
first finding a target first and then finding a i .
c o istratively 1o jabsolutg Snessurenentsp i saee pubedinxmdy o6 tesinvention, the

B L —

confoh@#loghanies hes photeif Cullier GEERAT EotRItHART A Qimc AiC@Fferent - e.g., to
cells). Then, once an active conpound is found, the
matghy ngwt expgcied epesurementsh binditg @swapvmnay dgeapplied Hiosthe protein under

BB Rk R W B e S S S o i

applésatiegni ng libraries 5 cannot guarantee finding hits.
In an exenplary enbodi nent of the invention, a gauge
| i e apofher sxemplentsrphadimentaifithe invemtion, thechbiove exqaswersdnt method is

v 1 e B e 0 bR B0 B e
specifnby htfédtily poRRRI koS U Be ichice Aty RiFSsoRsey 5 of pests or weeds.
i'S

expected. 9.4 STRUCTURE- BASED DRUG DESI GN 10 T
Alterpativedy onadditianslly,lastificidiormpresraneiddvielnped tf iahdariets in plant cells,

j j r ocesses i s used. The process
11. ijﬁﬁ%ﬁamn an accurate and detail ed
t NTRE wBbVERRBERE Bhs BodUddsHiBedOtn bdiRe LRISR i i
Usual Iy done via X-rz;ly gryst al ogr%phy OFS’%SI\/%I glrgtf %olcgss, which

assufnigd & newtsab etartingrpodit )of sthstantially ino kabwledgepatmat Heestasdes dn some cases,

the i, i Ko g RS o 31564 el oo oo s O previous

 meaSirérAbHObS BE VWREL. $1% gHRWinformation may be used in many ways. Following are

some examples.
In an exemplary 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 alteratives, for

example between alternative models of which part of a lead interacts with a target or selecting
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unfam liar targets). (c) ldentify relevant binding
points in the active site, also known as pharnacophore

Wwaoio04/610136These are poi nts where weak (non-covalcaniooz/000614
bi ndi ng can occur. A potential Ligand nust satisfy a

betyermyo Wﬁ?&ama;lam% recapstaictions. Qpsionalhn it this end, the gauge set can be

redl?d(??l{ Etgy gng%ngagg% es{j\%r%l @.om?c ion'; inﬁ/é’ z'\i{bﬁt%geeggdlf’ ﬁH‘PW one of the

moddanetrically and in ternms of satisfying enough
phar macophore points. Both this stage and the previous
elnd@ﬂ@eu@mﬁgvle,mrallngrapby NMB| & spectrumeartdéori chemioapproperties of

e ST 388 B B AR, TSR T i

andflﬁ!cb evdﬂ&ﬁ‘ﬁ’e 1a8k bN @At ViR ohdExARNY, Thétk &ﬁbﬂ?ﬂﬁ QE’CVE@ th one or more gauges
process, for exanple one or nore of. (a) Linked

actu@{ly thndjmethe 3t rlmnmh@se)@fnp;ber dhese mssthods cap}jhquvﬂdr)lmow]edge are

_ usea%/ﬂ:cﬁ%c chée ag}]%uéuc g%o'sl%tl s u i;te ,trat{ﬂngr @1@?%9 msel a‘bove described

scor@ k@ redbris@Btior Fof ﬁﬁaﬁnﬂlésﬁﬁlﬂg‘ﬂfemﬂcﬁ% b include a certain sub-shape
geonetrical) information alone. In an exenplary

(e-ge AiteseAhadial pastion)ithy wawldnotiotherwise be seconstamtedtfedm th-eassdy data.
nf on is 3Ds ctures of the ta
w0 5 SAAEBIe] TRt halpdeet S Koo e mpceo i Y Substrate tht
blodk@ Quhthaikhdwid patt, sbﬁhﬁ%ﬁ?fiﬁ%ﬁ:‘i %Hﬁ%ﬂldﬂ?p?; rfbf the nown portion.

i nvention, gauges that bind to e tar e use
Altepmaawelyoﬁhes sfiatisticis gefniniteraction hint the lmopmcpaubm mmayt batusad to assist in

I cant nunber ,of such bindi ng gauges wi |l be
ass"ﬁ?gﬂ%i’l %ﬁ’rﬂ%%?rm @H{?d&.'ﬂ%mlmow Rogeon). FpE gXqraple, a computer

modtegrSE ggaggo@egﬁgagmg BERSA tgg) %@Azélg%tgqagiggm&%uges bind and at

whapsﬁmgﬂlzloozheomam pommomgxlll‘thﬂasuayx;améﬂy analy31s gauges that bind to the

crysta several finmes,

ko s e (A R Rhe stenn a1 pelr GMmdie ttoag e diged during the
t

sl bl i3 53 BXBGR! Seohi EBabyf pi v

marmlels oflaamstainj Size driéorkmeivtiesnfor bindinge \thd enkedin' rel, Altdradtively, the
tQ cor@ ne the results of different
libragy,af g‘MP%l?ﬂ%Hé o Bxrme. st Ralpde AbOYS: thall siEuitanesus serseaing using

100@60% |y, the provision of
SIE)’TS%E %%%ﬁﬁé@& %ﬂ%.g" 5. 10, 25, 50, 100 or

anin smﬂ]hdr@xamplet wheredi ittratios measugetient widdesd isWiskd, prior information

ng the binding node(s) of t he
maylpyvdéqm Odie;slr%ﬂﬁmgomﬁ% under st andi ng by

" BEATB, P A e i A s

for eemhp]ed:gviai'}m@mehmﬁng @ivirbiteegnal ysis. 10 In an
ﬁb c@;y enbodi nent _ of the invention, the |inked
& exagple; thernrisminformationais jusgd tsf sef shegenyirenmental conditions

L O KU —

a sumlmaj)rotmded ificatd vhat BAHAGNRLRA cBhdiflonsPi@clike ¥ Provide bindings
fully bound confl guration, rather than a partial one

a“d/‘?ﬁaéllﬁas tErerfereled by each gauge.
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

70



10

15

20

25

30

(b) Conparison. In an exenplary enbodi mrent of the
i nvention, the shape of the 15 active area determ ned
woyzobdie0gdeul ati on nodel is conpared to the sh3Rgpinn2/000614
the area as determ ned by the mapping process.
seleCiefl fiar sach assubdibrarg du¢ toea tmgll (g, S A)sdiffereneOinaaside 6Tt triangle due

struction nethod or it correcting
to tﬁ“ﬁ hangs F‘hﬁ?ﬁfﬁ&in B regyar WW P’E"I‘f’é‘is sPoh,pedifiernce may ot be
BRAR] bhSinUsgsL
lmpr econst ruct | oﬁésglr‘l%ﬁ Epgg%& s é%’uwhere binding is weak) it
mayr lrioportank: Similarly, arsetofgupges, mh}ybﬁpmvﬁied i@ cover a certain range of sizes
al cul .ating nore eggct di st ances ‘and/or 20 indicating

and/of, Fhamic BYIQrs b BDFTIESAUYIANY be t aking part in the

1,&1@}11&? ' ion of binding points. In
general’, m%%hgng sigpmre is not accurate enough to

pr dulisomebivadi similpotathe ise of priortiafoimbadrn Gteratie Seasurement allows
actlve areas may be difficult to identify. This is

infopraation; farm ¢ rpdoUsBeAsRISTERbY R torbergred.for exdmnle, ¢ betfsr wae a current

%g‘@(plqi:l %.“@I vention, the above net hods
Stepm rcumven %643&1%66?'?1 of these probl ens by
i dénsorhy Iem@ocﬁﬁlentktcﬂhhs iavertiond ink@ea o Blofié Bl Dfeasurement process, for

experlnentall y, e.g using a standard assay library
exargple g5 dgicsibed ithsome efthe cabpdimentsrabage, aaneteameyn@amment method is

usedgrﬂ‘?%hg rex?:%x@f #‘ﬁﬁ{] fﬂl% k'arlgwgpf' %Hag rffcgorn excgirrg o 15 Iggnerated Then

new co

addlﬁaniaj edssaying i$VigobAIRIASSHYBhE Ysable bt QNG TR enﬁﬁrﬁﬁd and a higher
whi ch is apparently used by Sunesis inc., work

resoRIHAR fecQBbtYTgOn ésrevided 'the@MIEHIQCQHSW&&OIShl@y\/bafl$qdnfon'y:xample, asa

startHgoBIGERE Kt BBy bR ifler T it it eleoRg i hichcaatgns to wse in

the addifiorak QissayRQl tn 4ol efom p?rpm?' éﬁbd&h&ﬁeoﬂ%ee%ﬁn&{ s‘ﬁ'@ﬁ GR iterative

i nking can be easily i emented). These are
methpgde peeto igexmaple] whenthe 0ogand/or tigs to pltforns maiﬂgle complete assay are
fargd] nol ecul es preV| ously identified as pharnacol ogical ly
"interesting”, and which are anenable to including
t hin & *REH Hry binBE@EMeROBE the foRentrRE, %ﬁﬁt&iﬁﬁe%@ﬁﬁféﬁw uses more
fragnments against the target protein, looking f
flexible; panges (explainedvpelow) inf# ifmstt et ofhineassteeyent $hatuyp1 eadebgnd set of

measf RrET & Gy b iR 5 Afertatinniet o Bt dgaped for he

diffefedit sA€ Bf R¥Smbdhsdngased affinity. The di stance between
tvvo fragments, i.e. the length of the Iinking chain,
dﬂ%‘rﬁm bﬁwe@pthem’t@sl ma)nbarin exgrqthess yofethb asdomstraction, for

examrpi? h\\gﬁgﬁ nvent Elquéﬁoqsgl?qr %I;B'P’E?v cr | beg]gl AN \llaglly, the difference
may Bk S€ Q¥QfrdcyD E&C&%ﬁl 1, o (HRXBRhE 15%!%& tym)ﬁﬁdg% 1&&1&@9 or the bond

The el enentary fragments are curren not sI gne
angle pé aarmtec@itlmg lecagion.olyi an exémplaryaymbmhmem/vaﬁ ﬂmsmventmn, the above
exhau st e. typical rics are used
sssuR 6T, o1 AR S o s EnpBle) RS Rapbp bl RongiRrss aag foiectionsl
bondk’hﬁ-,l lﬂac%% dthibtet B thief FecotsBUEHSH Rbthtidhs, RireRafipR, SGVARE 15 directional

f ound
bonds. However, not all the measurements may need to be redone. Instead, only those gauges

.1

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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general targets), even |less than for general screening
libraries, probably due to very low affinity

wepesd9ths Whi ch poses many technical probl ens pcgy182002/000614
solubility). In an exenplary enbodi mrent 15 of the

13. i GABGES FHYSECABPROPERAFESNt s i s sel ected based on
spanni ng the space. For exanple, fragnents may be
riplets) of noieties, having di stances and
13. ?ma?l’?ﬁ‘%giés selected to span the possi bility space.
( b)V@@mﬂSWf gauges argdesprimgdeabone, somead varich may ose ammplete gauge

i b e B G bR e v
altednBtivde of hd&ih&ﬁl@t "% pa?ﬁ%{lmbr (‘)ﬁé ¥r toofd 6&@‘1%29&?&5 ¥re optionally

variation may bé tried (i.e  ength of t
consmmrém) the IdnSIgn of x!mhrii’tan;cseﬁmnplmmucb fisstiéseanidropasitierations that may

|nd|n brary. i s used to py ovi de
optifSlyderiosd ien; e BRipg Anog s ceeite BT BAHIcEnS Su ot gauges sets
are dd3ciHiRQ Hkdvl Ihﬁ\ﬁotéa tﬁé{tsoﬁlg %ﬂﬂ?ﬁﬁsutsﬁ ?%é:fg [ ﬁle e?tﬂ:s of the individual

fragnents to put together and what dist anc se
gaugestand snmeite the prpperties of ﬂha gaugayasah set. The |ds$1gn |(:md/0r selection) of a

compfele il e Bibet Baneaiiees onattPls e apd Sfenwgﬁfr%ifg’gfa fry epample as
shmﬁ?\ﬁh'mé %ﬁéﬂ'lgla?” Qﬁugens%k WEETibE el dTﬁ@% Hgﬁr Sﬂ.?é ek Sred below. In

bi ndi n aced apart by a sul
genefra, gshouid banbet itha even s@xﬂem:f\mc gauges in alghugEX&I‘eﬁ’iﬂﬁ\ﬁseﬁl this does

COVERY USES The abqgve neasurenent, net hods may
not %‘P@@BB 35 isomythe gsefulpess o I‘r}é“rgaﬂlﬁﬁﬁe‘?@ﬁ aghodg-scovery. A
di I .
AT A
of gm&d?oes:blyt alTEhehgeﬂgeaﬂm&JS basi¢ Oomﬁﬁﬁaﬁagh,ow will e désefibed below,
to identify, housekeepi ng proteins that may

exa
howgey ggabﬁ/%?tseésenpﬁle & gddifiogh dherp £an Be ARy apugcarasysoesigns and gauge
sets B3 Satk& fo?)ﬁlegsan 1?&1% may be useful in deternni gg o

toxicity fial or household chenical s.

208440 éﬁéﬁﬁaﬂ%&dﬂ%ﬂ@:ﬂ/ dIQBé irfvehtiod OdiBeificait QERia of a gauge set is
mbodi nent. of the invention, the nmeasurenent nethods

baseg 0B RESBHatioBS pf & el DERDPLGk st mplertigs. aslied safoidsaln this design
d [ - f
mett1aXoalibls inclhfts EURPNG HaLbty YR AR} 56 created by

seleatinp ad souméfold aﬁd fvantiny eatidsmoleties ﬁﬁﬁﬁtﬂt&ﬁﬁﬁéntniiﬁdi@dane potential
t he_out si de of .an organism for

e.used 5 to map
benegl aﬂ%v@pp@a&h Mbat fewerdifferenbchsguisal proogeseapregequiteddar synthesizing

. f ul
e TR O B o B i
behaoiot crefletied, &irf@ainplein thel énvioniRER d9eaoR a@Ja?%\l%' Another potential

whose shape does-not change. By determnin
benefips thatog mﬁ%pwdwmbmgara%m@n@nﬂwaet of ﬁmta;uesabetareen mmetlcs may be

s SR B AT ) AR L B IR. o
poteritiy bemeditiis ﬁialt @tris lé&sﬁ‘eﬂt@ eAR\HE @parintng2Sd Hbraky oﬁﬁﬁﬁ?b&ﬁon Another
or de

t he chances of creating a useful Vvaccine. F to
potersiabbenefit i nsing this type of permutations (possibly with scaffolds novel to the library)

supports generation of missing or desired measures, ad-hoc. In one case, for example, new

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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I mmune responses, the active areas of existing vaccine
material nmay be mapped, to see if the pattern

WERSPoes that of bodily proteins to too greatpcdiy 2902/000614
extent. It should be noted that this matching my be

dedeshoshi beappeevidtertihat fwalgivendibeat, parts iy besbased on scaffolds, while
ute measurenents, jn sone

Alt rnati vely.to ab
oth ﬁa’gﬂﬁlﬁ@ﬁ?%f %ﬁ using %?W&?@%rfor qxn@plqgelméom@ﬁ §¥isting molecular
hbrﬁ'&%n%?gmfsﬁ'ﬁctg@hﬁh Qﬁdﬂ.& rfu?l%: nﬁﬁﬁﬁﬂﬁ ec[E@%‘thnd sPhthesis methods
exanple, for neasu con orna change’s

knoprnon élerart fon anhﬂgfte rcastbmccwnh iblrosles ¥ith @R ai( Pfoperties. Further, the
mat ch new expect ed neasurenents

entis [IRR G oA DS B ahewd oHp i SRRPFislah e not al scatfold
basédl e 'ﬁ}oﬁm P&@%r e?éﬁsai R ihes gg&f%gtéxf‘tﬁh BLEseauges

and/ or Fess stadble gauges re u
application. 20 In another exenplary enbodi nent of the
13.2nS@AFFOM.D t he above neasurenent mat hod is used to
fi a Aoy 11C} ‘g
an gﬁ&' \gfqé .%3&%“‘?1 a{saég?g{i? arg efd-% as pec | zb éehc Qﬁﬁ 3“"“3‘1‘*5 are
attaghed; at ifmis: of ipossibly mdre pateniddl attachnient f)mtsshrmz égemaryfembodiment of
t| vely or add| tionally

sts or vvee(él Al tern
the {EVEROR Bajech PR solshte {rosRengpmaes 61 distenen hetyeen mqsenes In an
25 T
e o8l s BT T B 25 T3 i

amohglavd:lqbﬂe)a&mxmemh ipolnts, aﬁﬁﬁeﬁsnﬂerﬁﬁm”bfyaﬂls&haést h:fégﬁ:@@l fdr a single

f substantially no know edge about the target. In
Scafg%%*csa%aéfg range gt Bossibile valupy isorptienaliy e@ig@vedbbmprormbng a range of

- possﬁlﬁé Sakro1dd! £ 3AGHd bE %16& %E#Vg?%ét%l? 1 rog C % Fﬁ)eqrwfég,rper se. Rather, it is

15

20

25

30

eévli oOus neasuremnen

expdctefddhz[t‘a’t least fonyorhe ebedimchts BRHe m@étﬁwnl:n |nha@avvserkﬁm%r&st effective to
sone exanples. 30 In an exenplary embodi ment of the

createa Abrary GAMbINGtOTiSY eing Wgﬁlﬁ&tmﬂsle§elﬁnhﬁ¢d:mefﬁg 4B, where the gauge
is sﬂ%%o&S? t%ﬁ]é?er aéﬁr%td I%{)??@T% ea t.fmd mé% g.hsga?)lpa i{ﬁﬁ% Wnthw Without any

refemn@\/tbd&saamm nformation for selecting between the
alternatives, for exang;l e between alternative nodels
al

of Baievs: ghan exempalare smbpdimentef sheninvention, s spaffolst is prowded on

o RO SR PETLA4A00H S0 e e i oy

be s€pitiveliabitached o idifferemNbeatidl AhBEscaEb]dC %Bm@ereldhegl?c%dardized
to only those gauges that will disti ngw sh and/ or

metheds o ronghinpteralwhemistryothas @ﬁamngea ralmleﬂ’ gauges; passilily baving generally

graph and/ or
knowi ARG pIERIRIq. BSR APy, VG prSyBl SERITL 207 1 e
abm/@niee&ﬁﬁﬁdﬂhléﬁtkldmh@ 9e8ish, tﬁ@écaﬁ%ﬁi@)' 18 seleBtel 89 Ah¥Eit does not
anbiguities and/or to overcone |ack of data. In one

exterg;(m put Qmﬂggetnnmlh dh@ﬁ&ﬁolvﬁhmbbnhe omietigse Adtaugésely or in some
cased, Thd Q¥ it b GF thE et iGies i AT S 4R Binfipee iy may cause

- steri€ @IakliﬂsnBS'tﬁrUGiﬁﬁfgea tr8npgaCoff ﬁ:ﬁﬁﬂﬁ&r&&ﬁ@ Clash&! BRY YeAided for some

follow ng the above describ
gauges and/or the causes of the steric clashes may be determined.

In some embodiments 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 sct. Altematively, 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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score based reconstruction. For exanple, forcing the
structure to include a certain sub-shape 10 (e.g., a

wietoopbRiisal portion) that woul d not ot herw se gdoGy 2002/000614

reconstructed fromthe assay data. |n another exanple,

effget op therscaffoldma praviging bisdingownslling aodfor betenferingt tmohdsyi is lvonsidered
rat.e that . bl ogks out that .kno art, so that )

dosfhe R an Analyatr “0iSFapitpi Aol ierasmely of Be scatfld is
takdiOintd RBount Ahief AAYSUSE Y, td Afertfif davbdsFr QErid DhdlegiCti On

in the known portion may be used to assist In

as shiisraatively o adtliiopallyatriapgiecsnding lanslysisdgnores amy binding triangles

unkno ortion. .For, exa e, .,a conputer 15 nodel or
that 5 BroRshIE B GxBPisdiio tha el (5o Hated G EVECECOFRAY | mat e

of whi ch gauges bind and at what strength, to the
13.?Rmk()m§r?mtesomm\a@'mﬁmems analdysi Si gauge_s

. bi o the ., known area.are ignored, not used i

t not b as RISy deBi s Dot ek Gy B giok now S s e ot scaffold

(if dnfR In @ etenfilsry eptodRRG bYtheEin&ﬁFllgﬁ,lﬁ-?en%h%éseﬂPg&gct%d fiinclusion

. consideration if removing it w eave no triangles
in apkibraryctbey atenselictad snthabtheirpitiacliedsméietiedliadi mgplame othim some other

unkno ar.ea. ternativel the 20 library as whol e A
des‘i“’rsi’if%g?ve%?m?l 3 _%@iﬂ?ﬂ{ grrangemelt bes %.@8(?@%%@%?% FFesgEng multi-
tabk’ (SE Nediforkmal 2H. gh% ingtj ich i i i
* , cuﬁfgént t echnol %%y. Ilﬁ&gﬁgﬁgyﬁe%nr%ﬁg?mvﬁ’emcﬁ 15 not desirable in
somiet embodimentsroé she ementionyedshthey imsayus@duseptheoanalysis and/or reduce the

bi |.nf or t.i'.on rr%Y rovide insight intg desirabl e .

MARE PRPY IS ROSTOlAH %04 BRYEES Iropidedy tojGoner #rines 4f pgssible non-

planid® 8erations ThRBME ehbdiiRaks ﬂﬁﬁqggkp&dé&irgﬂb '@Qanosrefé%ﬁ?gc‘ amolecule that
25 for exanple by varying the binding environment? [n

exhibito cofornel ahqpiges. Mokecyles orthi cohfoemml dhangéssmup bel ekcudedt using other
t envj,ronnent al ndjtjons used, duri ng

co . s
methads a3 welleior exampie, b asphrme cach pRientid sruast AYsmetivgly or additionally,
. . il ar i -
e B8 Y ISR AL STt o BB R Sy init oo
changepeveieifotheti pats ofithd/ gaugatexhibitsdonftinal Rhaidesr OptidthilyNa certain
exenpl ar Zyerrbodi ment. of the_invention, pri

. a r ] ] ior
triangleyig & gaRg Y B Bl by Waking itiegerectisally vabikely o bind, for example,

by eRGRf Ioffid S AR O ek

Y RS t Fy SRR RorRl BBl o Y ORRRI G o bonds of

one desiayn efl itadndietdes. dnshoold be soted howeedry tHa0REEH Bedee ehodification of a
sel ectin previ ously known nol ecules. In an exenplary

BA0EE TRV OR PORTOIEHET PHAERIE, dug to theganallf izeiof & gaugg ons possible effect
6 lected f h
on of S Hritl il oAt Sllekiitptes. ' 5758 ' di f7erenge in

a side of a triangle due to the,change in scaffold.
13.4 FLEXIBHUTY: mappi ng process, such a difference may )
no ' ' esql utign ' £.0 .
Lm0 R bR 2Bl U ol ot 350 4 b0 ROy o fomaion
providep by tiergangdsi matthing ind the:€finiff of glte @RFe T@theRrgpl, WHiRGEs true that

Jo cover a certain range_of sizes 5 and/or chemcal
flexiblergpietiies ate mors Hkely tasfind,en grrangement PERAItyEo bind to, increased

ﬂexiﬁi'ﬁﬁﬁkiﬁi%'\é’?i\é&t in some cases, reduce the overall probability of binding of a molecule,

for entropic reasons. In addition, the binding of a flexible molecule 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 exemp_lary embodiment of the invention, at least some relatively rigid
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In some ways simlar to the use of prior information,
iterative nmeasurenent allows information forma

WO S00k@iS3$easur ement step to be used, for exangt®283/000614
better tune a current step or to reject certain

gaupes siensaldctadefor the gaugedihrerye s deit o reamfrerhérss using these gauges are

i_nvent i .inste of, a one step neasurenment process, . .
mope precis Xpriopally Sﬁﬁ%}‘iaﬁx i SUETIB ogauen Scteath Shbstantiedy rigid. In an
» erfBbdith 8t 381 e&u,ge ' iBd, i
c}_(%%éﬁgxanpl e _of? th}f‘h‘:‘,3 iririgt hod, Qg‘?gﬁ%@ggﬁlﬁéﬁﬁy B, in that the
distapesobrtwearcmpisties doeg enechahgeimudtn eliternativielyi crradditionslty iggauges are
IS rf.ormed, using a sane or different gauge library .
rotatiogaly Hgignay that thefys Arrseioncl e mauriio §loB¥ BRfi Chemge. Optionally,
flexk \@to il i ing moieti
o P ki CREARS,UCAPof Bt A5cleedr Lol Wt moioic
thatard /ethert momswiless specifie| Rec ekamgplehowhcapadhgss moikties that have only one

o B3 Nt PR Bl FB S o o
hycﬁég’éﬁlmoﬁds Whsa vk écﬁ}ﬁﬁ'a?)%g %ﬁz (hith it %oﬁleﬁ 485dP ﬁlg.se{rtr:g%tgr), or vice

conpl ete assay a an exenplary enbodi
vergk the invention, an iterative measurenent uses nore

20 fl exi bl e, gauges..(expl ai ned bel o in afirst set of
rreaé‘lfpé?fﬁ'i‘ﬂ’l %%b‘?%ﬂ(ﬂﬁl@é Mvmnolﬁwwame of flexibility is
HaL e Rtk el r i 1] I ' rent_subset; o
rroMb6 BPISAEHE B oL LI et BRI B BBl dome of
flexTbibityds bifficiencs thet ayptrof Meietiésipake tyet B8 b matched by multiple pairs
carregtness of the reconstruction, for exanple, i ch

of hojetigs e thectiugese With giferent disignsessbeteensthemt I/l sremplary embodiment
T e el -

canlbeandteledsbodl by Agab@NhabRG! Lslipht1fNongef @isBBES 88U by a gauge that has a
| ocation. I n an_exenpl a[# enbodi ment of the inventlon,

slighthy shastsy dlistanse., T degrae of fleaibility sonebaglefingdoso dhatrmptatatively low
i d_si for directional . bonds .

Lo P00 Ao bt M0 Rl S 5 B Bt GGty eyt

in theotargex aTR Irélevank Oivergly RYel: madi deB6id, ForodxanpRL) Of thd NBY Sdnsitivity, on

not all the measurenents may need to be’redone.
the gange eensenigatiop andies thegssrying eBirenmentbond to i nteraction

| o ' t ha r ect to ange in th el
e B M AL e LR
comipensaee fbort gapesithdt a8 sytowatlhhle, F66/eQimpR! Ak Md¥ed Rerein, rotational

convergence of the assay and reconstruction process,
flexshlity anedrrhs allowed Ifor hydragieh hgnd partivipamis Gud/on aogBtic rings. Altematively

; 0Q2/.000614 13, UGES,, .PHYSL CAL PROPERTI E . .
or Sty Adess fiosrdde 29t 4R PinASaE sotick v hiplprmation which
mayehOlager fHRMRne! udihi ¢13id Biugds COFGRAIT) BE G-Hid e.amc%dnp b liXformation

(e.g., conpl etel y spanni ng and havi'ng sufficien

(e.g5 b3 ekt ofchinding dnd/orriessvprectsiomys coBperssted it by éieyredundancy of the
addi tjonal | use. artial library. One or nore of

soudd§ nd LB esti i bt

It should be noted that particular method of determining which trangle bound,

described above, provides a significantly greater weight to rigid triangles. It should be noted
that in a single gauge, triangles may have different rigidities.
In an exemplary embodiment of the invention, the Catalyst sofiware from Accelrys

- (formerly MSI) is used to assess the rigidity of 2 gauge.
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considered in the design of such libraries. Exenplary
such issues and considerations that may optionally be

woRd4Mess desi gni ng and/ or sel ecting gauges, %1%2002,000614
desi gns and/ or gauges sets are described bel ow

notl® @ntmmpb@mmb@ t pEthgdnvensipnt & least 20%, fP%p ép%, @ﬁ% or any

sone to th.e Loper t

semafitr, fNEroh A o $er B30EHERe T InR Wecs Sty i IR Rhorhl 36 more rigid

gau@ds afe dd2dCHBY hRleasiselo MhlyERHARS (HEMeREUL RSGHAY hetell, Hlowever, such
I ssues and various tradéoffs, for exanple as shown in

gaugqsénmameaagmlglda gedlgeut wey be |dbwbtﬁefomwanmtse@esqns§melse non-rigid

e or ed .bel neral , shouyl d be.not
molffes” St Rk ahnte 17 ich hglefaS Y, sihifar 1A Huds OF %%, Siber properties
beh@k&ﬁftb'inakﬁtheﬁl ﬁﬁlﬁslef&%r&ﬁﬁ rally detract fromthe

useful ness of the gauge sel as a whole. Fig. 4A showed
an bege mmlyrmlg@mm of thetippéntion, 3 suhgtanidty mgld Imniwla(or bond)
is agfiiedas R ol i bohon HRe P pontigiepich and, 35 which, oxcept for

hydx@g&i? htoRRIn® %ﬂi"éhanﬁ&vﬁ(vﬁbret b 1 ASustY &SR0T al/Mdle. Alternative

dition, there can bé many gauges, gauge designs and
embgdmmts sithe inveatiommmyatietless ngidityafor example allbw greater movement,

w7 L e L L v 1
kCaﬁMi%gé ggs:llk@éﬁ’f\/[og% 492(?%]31&1@% &g%ﬂﬁalllg@ t@ﬂ%eglﬁﬁé 5PEdster dfblication of

energy. u]tahomlsl bt apprtttmttﬂ‘rﬁm apailuitly dgid mdehﬂg;aargegensrally not possible.

d b | ect ffold
Instq%{.}f etggmz{‘tsse qu]l[lx C?xsgﬁpq]{l%n tgﬁt’? pcu es become less

f . .

iy B M BRRRGIy i b Eﬁe@ﬂy {164 Bl of e iding

Howlevtr, desg. righd ahdlesul¢ggomen hicadasier fe fobtain and/mtiset feensure coverage, for
generated library has nore predictabl e chem cal

ex a’@ﬁaw or, reflected, for exanple in the environnments

‘T?prcgl'i ?%?&’%'o ule?‘grl%ttﬂ&‘sre PLER R s (l)xfg? g&{@fa!ré Fft‘r?er part of a ring

predi ctable an or contr
or anthcht 'tand'éstohrstme enorensfetheie endwfe. desingle hicensost silplet Mméfeties such as

ten benefit is sinplicity is designing a
3 1pfapR is, unipierstiag in prae Atsea) Unen b Hing gropspo much, for

exaunilp by éos?{@tefﬁm%ﬁﬁgérﬁ%? 25 ohe e Rectmerdlerivls. dapasr siges may also
be rigH, Sfof‘ léﬂﬁmg F’F’gnr s | QRer (RS # Y Wakdht SGANE PbASs whose atoms

novel to t supports generation m ssSi ng
participageniy mckmgiamnde@,e dithnlgof thelatomsim thaging afedhemsedvep lattiached by a
articul ar. di sta

ol G5 5 1 S
B

2004/ 010136 PCT/1L2002/ 000614 It shoul d be appreciat ed
13.5 IQAUGE LENGTHRS |ibrary, parts may be based on

scaf bRl dem g\m#leﬁnbom‘ﬁﬂ e SinREfiAE il %Eug% YRk 9en I$1;hs (i.e., the

ot her nean or exanple, selection for exl sti
distancdsdetveen thé céntarof nawslohihe nurieties) ot aelected togeowar & cange of expected

nol ecul ar constructl on,. design and s nt hesj s tho
dista o ORGP, 1oGH P e AT P ERBED o Gl Tolecule drugs.
AlterfRH A 8F ehrhfle SR ohRnRiIAREkLNE %ruégyﬁtdmérentt xjaﬁge may be selected
than for small molecule drugs. In an exemplary embodiment 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 § A.

Alternatively or additionally, the range is from above 3 A or above 4 A. In some cases, an
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5 entire library can be non-scaffold based. It should
al so be appreciated that not all scaffold- based
wbibéggioes provide all, sone or even any of thecakpxez/o00614
5 otent| aI beneflts 13.2 SCAFFOLD In Fig. 4A, gauge
ou ewiinner lepgth ey be sisefit, svhichioe defined fvine Fhefanside or inside

re t.t ached, at four of possibly nore
Oftﬁg)%l %l ﬁa'%éllgtﬁﬁ, ﬁ? nts In an exenpl ary
emlﬁcﬂnr@défn pliry eﬂﬂ@o&hﬁmt BY & inQhtichd Hitesmnddifg 3¢ Selected to uniformly

selected to span a range of distances betweeén
Samplﬂ t energy cost mqmdam amplesmizoloi aveommofiate Kee sampding resglution. For

exalatﬁ]&n g! %ﬁ:g? Iso ea}%% Mf L ﬁ%q%ﬁagnar@?q *1@7 s Ae%he range of distances

covértd B? ﬂf@ﬁl@f éidéj SiduRlfeqfiréh Sarhé XREuliQf eﬁeré:y LR dify the molecule to fit

scaf A greater range of possible values is
the wgﬂ,casathd: yange loff distaicdsycayeredi by the second sigle. Gbnerpﬂasshﬂslmeans that as
? It shoul.d be noted however, }1 no, .
the Spfeenf i Tireer, 85  T498P. 1082 SpIge pEjount of engrgyyincreases. Optionally,
the SRRES Bflohktadr éHeréyei@Si T t?éf&%g%nﬁg Hrsceld, thd) ?arget and/or the

I nvention, it may be m)re cost effec Create

gaugas fwsext, formxaimphatmallow adetsitale bmdifpdiydhe gz'ﬁiges is

i s shown

mplified in Fi 4B re the
tr ﬁ%ﬁ@ EeRglary, eErbBginient b et eriog e oSt CoHeE! bY intermediate
- Y, f .
31ze§§§a Y Fﬁgﬁt oAk me%%@ vslﬂfni %%&EX%E% rigt%/ h‘g) ngrggghstance fc];r each pair of
moiéthes. Ahmaﬂlved)ylor additiomh iy | atl 1dast tooogaugeschraauge’ddesttre bnmlar in moiety
mul t |‘$]IFe di f ere t gauges are const ructed. A plurali

ty
BeOTgeLry; %?aéh‘ie Yo 1O aWé’ gPies sides malgh. Piftezent ee@ﬁr%nsnts mady dictate a

'd.lﬁ‘étt: tgltﬁ{?@%rto‘? S%h%egsg a!gﬂﬁ ﬁe%ogﬁﬁjsgﬁ(;q;t Ry 3¢t hbre HSLiBSity at one

temmal‘ormhnmataiammm stry thus creating a range of
gau es 0033| bly havi nghgeneral 'y knovvn chem cal
ppling af distanegs bydhe gauges gy her @68 @lqug the range or it may vary,

for é’*ﬁ?*# é%%)ﬂ#’ﬁn%&gﬁg?%@" BB, BB o JAE eRUTSY B rghlfg soattols

betwieen &imlgws tofackibee diffeRnpi-RngleapR(leggtilef i ned by the
nojeties, Alternatively or in sonme cases, the

sc i fhould ke d?ﬂéﬁd thehsorse selseofneife dengthsdeannat é¢ f‘-‘éf@’ﬂwdt in a single

| triangﬂ:e afé ﬂg{h@q o sggfﬁlo? g'ﬁaﬁ ie 1151{1 ?hﬁﬁ Youm of ]gngths of any

rovi di ng at ange 0 8$t B e may

two gided skegredtor thawthe lepiigfibe el side,t he causes of the
steric clashes may be determ ned. In sone enbodi nents

of e scaffol d geonetry and/ or
13, Q:Iﬁ.l\’??&d)&)h%hgg I Optionally, the
pali b iepamplary eihbbdiﬂleﬁtc of el thveritidn) @hed EQVHeS a8 aiflied to the target

b|nd|ng triangles is ignored in the design of the
undeg aggealphysiolggicerarditiops| ipcluding contspliest pH.cls@peratire and ionic content.

The)ﬁﬁagﬁ%*uts Ye ]gé‘le&&i {%&) gAH{i cgﬂeétgve nﬁﬁﬁi tgﬁs%&larg %m?i?onmén?r

or prowvi di ng one

QpHoweadr] ¥h séhie embddMEnR) G Rkl &nﬁ%#ﬁ%&ﬁoﬁ&‘bhyswlogmal

effect of the scaffold on providing bin repel ling
condgips rormatly presentndn Bareticul arser@mm creflesired mneﬁ@ of a drug may be

act1vgtggl - gé%fiﬁtelgln%n t mu%xéaﬁn-g% gfr %réengf: Ié\?lﬁlo?éd 9(-]:v§r and not at normal

physiological temperatures.

A special set of gauges may be used for non-physiological conditions, for example
replacing some gauges with others. Altematively 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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taken into account during analysis, e.g., to determ ne
causes for steric clashes. Alternatively or

woddidiiieiel | y, triangle binding analysis ignor egTanY002/000614
bi nding triangles 5 that are probably not exposed to

Alterpetivelyrogedditiongly, epensié dheozauga prepetfissebange) if the chiange is known and

UNVETRI. C Y. OF. GAUGES ,Tri angl es S, a rul -
spanfify Yevellied, W Fekhenpttion Mot fpf BF Auisielc(efi g Tggations and/or
amplififiles EodibaY1d spdck] toayount Fd? eAireirRdAMI}éctgTbodi ment  of

the invention, when gauges are selected for inclusion

i nAmothep papsible payirenmeensal| vasiekld is thet type of selventaised.cdsespme gauges

Leties he.in plane or.in sone other .10 desiyable
mayF5 66 Vi ol e e Mgl e e g ahfRal
ad V@ Bhotér &WI@&@&HF&Q’:}E% ExHibit $6@¥BhRal (cﬁa%?,s, WhiBh fd'@dsired to be
changi ng) nol ecul es from bei ng incl uded, ichis not
meagiaed, uidbsmall chapges in dipoetivinonmenio sudhras thecenventaiionaf calcium ions.

th nma onfuse the anal ysi.s d/ or reduce. the .
1t mpy Bl ASPehlE BB sivass 40 Mol SriEp{ the s sepfitigity 4% the; tareet protein to
the ddafydsded, to cover a range of possible non- planar
orientations. In sone enbodinents this is nore

de dltertativelyharnadditionally, rile gangdseway det deaignéd oeshlebicd o change in
.~~confornal changes. | ecul es with confornal changes .
Gty GRRRERed s 95 SHTRIC HIATIBES? dRElR §208F op make multiple
mea ¢ STBIE, eablY 2tARAbLAH HQir&@APOt enti al  gauge.

Alternatively or additionally, the gauges are

sel ected so that the dinensions of the gauge or of

13. H AINIQUENESS OF GAUSES AND QVERLAR-OF SIDE S AMD TRIANGLES
ot BRI alfRel StoOhbd e tHBUaRTeFemR| Piube iR %r{@xs GANEesch a particular
ptionally, a certain triangle in a gadge may be

interaetidn licatied cdnfigueationgfor texempley Yy i anainteractiohi loedtiont leing capable of

. .bind, for,.examle,.?20 ensuring.that. that triagngl.e

bindig o, mosdiglsFnh mpigtics ﬁﬁ%@éus fto é@giwvfm % BRYSe af%or the target),

whichR@ni M T olipletdPElidinatdar € of its moieties. "It should
be noted however, that such exact nodification of a
galigeamesxemplarp eerpbsdinbhie , off tie adxwention, theeoverlaphdetween gauge

smal | size of a gauge or | ossi bl e effect on ofher |,
meayERenty s Woa%é%g%ﬁmaﬁ&q%ﬁt@wvgh cefaiba gpape Micmatively or
addifiddatfy Bk bidrgris Biinki &K 'ﬁgt)e{n‘hartﬂg?ﬁg ﬁﬁe&?ﬂgﬁ?ﬁ%}n amount of overlap is

advefrsely affect one or e ano
encoiiraiged, fat ¢xzmplptocontiedsaly for varigasuayentunliticshwinege agangeldoes not bind
affinity of the gauge to .the target, Wile it is true
or ary 353y tailf g fomrevidg s iamel liiiEe IJPRNAIORel y Lo find an
arft i E i . - [ .
71 SRR nded BAL Bich uBRedlitial ) rieid ERGRERE: wacd, fhere s a lovel of
tolerancerinhdremirin tiehinterdeyionfsotthatdiong fededamrip bivwayk availably; albeit, possibly
entropi c.reasons. In addition, the binding of a
atthff?’%BFP o S@eHt ovi des | ess precise 30

Trane SRR A SR 8, e blofbf JRPBRMIAR for in the sbove

 reconstruetior métlod s exanplb adurinigcElasterisd. ngltémativedyxiobl aditionally, if an

gauge, in_an exenplary enbodi nent of the invention, at
expefigd desrss pkoveslep dpesanoy exhibit gxpertpd\gBeotsole g@sugement is suspect.

P . 0 .
| Ay A BBl A0 P ER e SRy B 10l BT S overtap s
provided, for example a factor of two, three or more repetition of triangles. Fractional overlap

may be provided, for example, by using moieties that have non-orthogonal affinities (in the

detectable range) and/or as a result of partial overlapping between triangles. Generally
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nore precise. Optionally, substantially all gauges in
a gauge set are substantially rigid. In an exenplary

wadwgodsent of the invention, the gauges are  permr2002/000614
translationally rigid, in that the distance between

ho“fmﬁfetaﬂe@iadﬂ)éﬁmcthQ geilinpethbe Aepeetedafmrveﬂta]npic, due to differences
addi ti are5rot i ona rigid, in
bet\ﬁ?gtscqiﬁog %/%[{dltl f%‘?g%fﬂ%é msietiss “fl ”é%"idé%g -does not

cham@g, alfhdtReR! by addifibatlybid 'aI:&id&?fﬁle&%?IafJos&ﬂ@'Ur%l triangles are
specificity of the noieti €s, for exanple, by selecti ng

repaateiddietvesen gahges. bran @el.ﬂp@ry embedinrent afdbe Epen‘mdn, ¢his Fepetition is used

o BRI B el DRt Bnd i b S Sl Uil babavior
exhibRBd By QBB ST the HEudes. mte&uﬁizaﬁ %ifb%&ﬁ)mﬁ‘ilh’f ot %eg%!ﬁﬁdg:gﬁ'bmwded to

bonds™ avoi d usi ng a hydroxyl wni ¢
assigtam dﬁtezmmnmblph dme)nglecivound,dmsed@n thertiading of gauges. To this effect, the
however

f.th
gDy B SrEHeT 0 MRLmas i § Jeshel i Phatpon Eapbds, aitp Fespect to the
other ﬁnzﬁ@ﬁ:ﬁ'ﬂfe REEuaE iRshe &If‘a;%@é&? QRywelEr, RIAT @E&&fﬁmstaki@?ufﬁmenﬂy

degree of flexrbility is icient 'so that a palr
dlffermtethleqasobabllith of mmsiaft the a'mnglas im buh ok ffojd overlapping with most of the

irs noi es |nt auges,, h different
%Stl%ﬁe w&é@rfsmé% g%ﬁlé‘rﬂﬁl %?ty buting,the avaglapping between
dlﬁ&éﬂttSG%f 18 85 b fi3es. tﬁhfenga"i'ﬁgf?i Se’@ﬁl?{] 9&#09.{.% ff{)‘éﬂsetdh%‘gat a greater

each st ance tween noi e cah
degrembfinedlappin obiriaagigs ofmnidmiigdsanaygbesprogided Vit slwnibe noted that part
di stﬁance and b e that has a slightly shorter

of theaverlanis pravide @ﬁ@%&a&ﬁm tsgayees mgy hw weeflograsad ﬂ@lélblhty; s0 2

sam%lﬁ?%l gllt.’%; ?F ﬁﬁ%ﬁ]ﬁg‘%‘g}jﬁ%@%@é F%Ecthg&]g’can qiras oefaux e gt §1£’cs In one

exernplust t)m'tbcﬂi)uﬁaﬁt oft thetifteertionothe . 1iblhe is eesipiett s BﬁIhQManguIar array of
| evel s may_ depend, for exanple, on the assay

poingeens; be aicfed by at denst pree &é&fg@mm atalqasirpwaﬂer tuigngle. This
| B ; N
overt Sk} 08 MR o0 B0 o o} 603yt Rty same

uimlgmpm&ieﬁafmﬁstgm@es that are not ava| | abl e. For
as noted herein, rotational flexibilit

g)é%gﬁpmd theoprde o Bgisticn iha Pﬂﬁ@l%lsﬁﬁﬁlé laﬁamwnlﬁedquaccount for
cxp TR0 o AR ooty WA K0P i g ave e

smnésimedclashfp}bnleﬁm@moﬂdamiangﬁs may be Iater fine-tuned
using rigid gau Optionally, the reduced anount of

i nfAYematiyedy or pdd gonallwya migkreod! gruges, having aanoe tiiangles, but different

d oy by th f
cxp IS S EARARRRES e Rl SR B G roem.
beInnﬁi &@miphay emammt @fthaﬁ:tvlamo:efwhﬂem@bwaw 8éheral and are

triangl e bound, described above, provides a
not expeslyi the same, Ithe gavea tréangies |0§htt1643¢) smnrgoﬂhc hbmmfesexample 20%, 40%

0% o A rBEe P Ems ot of et el et EBted, p AP ditibusion of
trian H@Qﬂtr[@@le sphcd foemk AveRtVE dls{':fk@e %WEIU%@H Maﬁ'ﬁngles near grid

rom Accel rys (forrrersﬁ/ is used to assess the
pointsj #lternagvely, ahlegstisgme of a/hbrmoﬂqr@ztmﬂe 20%, 40%, 60% or any smaller,

mtenl?lqi/a! Lgrop Z/egop%(?cle%tage is selected so that the coverage of the tnangle space 1s

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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In an exenplary enbodi mrent of the invention, at |east
20% 40% 60% 80% or any snaller, internediate or

wodg610PRr cent age of the gauges are rigid, Inmg@%o%“
if nmore rigid gauges are used, they are easier

andl shoatld b myptech thahowverdaps defrer nedkedothbe emrfonnioﬁﬂv example, certain

not, be .avail abl e /or it
tia s RO AR 1o S SRS (e 8o SbOAHL e Y gcafiolds), in which
as i hp \
e P g CpAthy e E‘é*ﬁ%@%ﬁ%‘ﬁ?&ég%ﬂ degree of
overldpents @icemint, efof exarsplecto ndatgyminena ahreshaddpfordyciding if a triangle was
b u%gb()di ment of the invention, a substantially rigid
| ecule (or bond) is defined as a nol ecul e which has
a single entropic configuration and, in which, except

133(15,4(}35{"%3@9@2510 bond changes by rmre than I A

S SO ASAALE B GRS bt o e s

mmfnih‘l i@ Mk xpictedthal a8 3la8¢ m@ﬁﬁ?egezf‘ %auge $4nBrefshe %eﬁc hd less likely to
5 A 2 Aor any greater, snalle r irnternedi ate

bmdv Altgmatively 00 additibrally) greatéSmaisQefiehvhéans gt Girle/akt Inmyre chance for

A
2 malSeldat &0, hmbd hﬁlﬁﬂa%%la&sﬁbﬁsrsgﬂye ip%reaeés ngsSbP'b ene ring

Instead, the term bstanti a Is used Int
momieallsrmffsﬁs at heastinl gamlbgsthheenhmlcbda&mtﬁﬁr rAlgrmhtivelyeyr additionally,

may Dbi th,nore diffjculty and be | ess specifjc.in
BAUgER, ére,ﬁ%qe#dayoqazq, e ‘?xa%‘Pl?o‘P Oalﬁkﬁ%ﬁﬁp, ﬁ’é%%“?gﬁg‘i“dlze (e.g., about
ol
10 APASCHAESCITS oHESa o SR ABILEL HEERARELR B,
seledtionde f'cﬁhd lﬁ\khecholabdle i togllagbont® Basivel thdhbulddelnoidd that in some

ring, or attach "end"” atons i.e. at .one_of their ends
case T@e gize cgn%ffrétlmreéﬂm@ Fﬁileéalﬁﬁ]eettll% desifgble ingompgmbodiments of
t t
the lmfgmogl ﬁ{a&n eﬂﬁrv? ﬁid?—:@ P% \?%eﬁi‘ﬁ% Orqr.rugs# c;}gar écgf)gglﬁn%nall triangleson a

largereyfiold rﬁa)dfe ignaxed mhen nomﬁximng &Wanglbﬁcdnuﬁ\@taﬁbﬁﬂpﬁﬂcular gauge,
flexible. Larger rlng also _be rigid, for
and posgibly fceflfm PﬁB’i‘é’lde?Fl Yﬁéﬁ@i erfgpoldhan 2 adj acent

51 b6 995 bang ok ABe cHBLLELRAL PR o SJH Foay b e

and/¢Heve al gt%eﬂhhﬁ&h‘&ﬂ linyited to d)@l.sh:laﬂelbﬁfwortlmvara shialigr asy, depending
is not a nepber of the ring, this also may rigidify
on theippplicatignon implementatiom, forgxagple. A singl e coval ent bond

14, R R R RAR GRSk T BRI et o i e

i nvention, the gauge sides lengths (i.e., the
14.10 EXAMPLE SEANNING hBRARWIZE mass of the noieties)

ar gn§élcehili Yl?rth@ lfﬁ% CXRGELEGTor Bk %Eﬁ)%?legf gauges and

between 1 n era I on’loca /or I mensions o

trianglenin a ¢ophpsicte|spardiingisbradFordnkAY malebmeé ¥n piodéin @ pel €,
for non-snal | nol ecul e drugs, a different range may be

efesuming theangd of lengths fo h@p@@mdels&regsat stepsah 1 A°, the number of

possﬁia%e%%n@ 5T 0 T rof 185 o83 i b S o Bocpr of 3 for
rotatiodig (ﬁeﬁerh@y UREkRknid® 16, mfetibd dd r&lélgodfé&i%@ aélwse bbout 166,000

or additionally, the range is from ve 3 A of above
triangless Asspmingyan @agléa;p fagtpr 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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76 WO 2004/010136 1' CT/11.2002/ 000614 "outer |ength”
or an "inner |ength" maybe useful, which are defined

wo sasmbhaseout side or inside of the noieties takdid002000614s v 1

part in a triangle. In an exenplary enbodi nent of the
i nvBrean ba seanhibatsthesize od theslitratystepentston theitfiargld space to be spanned,

the RS Ace D chraslgy oAb B A Popf S¥BR ARy af these may be
vaJ:'iSdcddiﬁ dccbRlbnde’ With HxBmplaksF embodin®nRNGF @e %ﬁ@éﬁ'ﬁgn{/ fcjrﬁég(%‘ﬁle, yielding

_side is y A the range of distances covered by t
libratiess withi bdweno 10,000 erfewer gaugesranda li06)000forenamreggauizes. Exemplary
. modi. f he mol ecul e .t qQ f] range, er e of
il S e b Splobe o o AR8, B gb o Y480b asuees. 1o
addi®ois fithaly A%y hPRdEYNRGHLE: bReAsIG may ford! PAt M a much larger
range, for a Same anount” of energy, Incfeases.
scre@pingditahrlyy for ekdvaplalas desedbedahove. Infgeneral, ghe mereagauges in a library the
aranpeter. of the assayi rocess, the target_and/Qr
mo; %\gor[l}!i 1sgtg &Bg]g ag é‘e"&h al‘%{g?oqg&gw@tertasmgpqy@ggegﬁmty and coverage may
Wale[ale e gauges. In an exenplary
be %%%ggf;%ﬁ%ﬂg;ﬂ?h@%ﬁgﬁ% on, the range is covered by
i ntAn exathplt @f smalersgaugoliblaries, ate thessthatohiaye @alyg? muidtes, reduce the
tch.each intra-noi ety distance, for each pair of
sanmgg disges g § g erTedusehepveslapfaciosiia P Smaller and daygerlipgaries and/or
ol .
OGS T lond B0 Bty Hiandlch, ShTulB e flolBbe b sorde BfEbdikrents of the

inventiohy ssnwelhissvatiays pirtidldibearies15 di fferent nunber of
gauges, for exanple, sone bgonds may .exhibit nore.
f 1 R aother gxamplenall spuges aradepgnedotinglade atsingle triangle (or a small
. 1N fa.di t . ey
a0, 204 G AR Sl 0 P UATE BY FPEP). 1n sucho
spe€ifipgasgit litthryoihd ititialohepaig, stepu optioriallp ofittelC HoMevemR is noted that

cha‘%gll( ng scaffolds between triangles, to achieve .
gaugesrwitk geperally inglidlee atdpast inadygytently, more|thansoreunersie, adthaticlustering

t f_si.de | nnot ) LN
ma R0 R o O R o A0 B ot g
of the phigefhne parttieipativg ad pat of Heeasine ahd/beiichscetthe Rldhber of different
two sides_be greater than the length of the third

e o L)

 triaaglesprovided by aDaTHOMMEBIREE: STABILITY In an exenpl ary

enbodi nent of the invention, the gauges are applied to
tl? le | physi ol ogi c conditions,
14‘?2@f‘u |%;§L{:‘%§?ro é%cgﬁ?n?qnperatur_e and ionic
corft @ATticUlar g Pagaugn Jibray is 8| whees dibrasypwhichrmay be smaller than a
starfIRG B 6 BRimb ob g8 HAIBL 50 i ORI R i WRURlion of lenghs

N SONE-e g ’range nay

| andiobeopdty sjped)pgi cal conditions nornmally present. In a

particul ar exanple, a desired property of a drug may
be In g8 exgnplpry.embpgdyaentiof the invertiopeenly arsubsey of plbthe gauges are used

o oot 15 E Pl Bl 25BRaTL ey o v sprnch
whistegod@ot Gl e availebid\yfiged ABVE st Adietriabifely ok Qlditionally, it may
be dgé(i?ercrlptl) ?educe the number of assays performed. Alternatively or additionally, this may be
the result of a large overlap between different gauges. In an exemplary embodiment of the
invention, gauges are selected to better operate in an environment (e.g., temperature, pH,
solvent used) and/or exhibit fewer adverse interactions with the target and/or the assay, for

example, in a cellular assay. Alternatively or additionally, this may be the result of a failure to
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repl aci ng sonme gauges with others. Alternatively or
additionally, a relatively stable set of gauges nay

wiezopd/onoisked, which exhibit a sanme behavi or oveiemr¥9800614
range of environnents. 77 WD 2004/010136

creatcy completrospaowos library| forexampile/ad shown im e exiampdd dbpve which may be
. h e.propertie ange, if the change is
nesfy b G AU EP PR e AR et han9e
netinsbul@be B6ted &had DhE Potehtisl -advidifae! cﬁ‘i‘%’& QM@ HIHAN the geometry of
anplitudes in triangle space) to account for
margyrygid srglewes is @Jﬂ@:ﬁb' affented ryrenpvemndital changes peven if their chemical
i-ab [ he t of, sol ven sed, as.so gauges
benfi 5 aEeted iy B ecngf b toche s SRR g oy

US €n A RxShARAAHb SRR Y She InVeridal gﬁgeﬁﬁ@iﬁé Sibsdtife selected based
[ ch S, Ich are

target may exhi bit conformal chang
on thestargstl type, for examapley te, expected renge bf distangess betwebhahe interaction
a%nvi ronment, such as the concentration of cal cium
rons. It may be desirable that the gauges do not
ex AiRirkathBly SPRRLSGRIY! the' fa0gBS &é“%ééﬁ@%?ﬂs%eekdqatrﬁeasmement
r additionatly, the

the changes. 10 Alterhatively o

loc

‘need; Foyexanmplg, ibe cettadn interaction lsatien havhn wnkabwn gizeibat is known to have a

for example, allaow n

i f.ferent ,environnents,  thus, a. .
We“giaﬁ‘téﬁ" > Jatigeen 8 Ghibe My siRsengcmEthe, used dar ﬂ\at interaction

e AP R R A, S
t whlttiativelyrnir agditipnally, dies ghupeg fesselgyednieiminside to knowledge of the

gs tjcul ar éS I nt rgtgti on | gcatjon confiquratjon, for
aval 8 LYRSS 19 SXFRRIE-A8% s Phpessibimhiergey Roagslieetiops in the drug.

+..hi 8 i g . i ff i eti n r uea. t. .
AcRiaObS ! Badiftih, \EE Rabedl wE JEMAH Bend HiskRayph proveen two
potential dongshby prowiiling dtter slsoltinafedhe diffeRficetRMdenltNe drugs.

enmpodi nent of the inventiagn, the overlap between gauge

me &% Uio8He Fbodimentn i ¢lo e duventipe, dheosmangesi are yselected so that an

SeRsES Alternatively o 0 .
opprE AR ko RS e e BB e, ST B sk Relts AE et for whicn
lowentresodatidn gaupes iare) il PURImaBivelyy @d Sdheks afSaleHta &l determine if a
for exgnpl e.to cong?nsate for various eventualities
certajihdrug showld bipskio dbrargeh sonlycgauges ragnited faymeaguriog smaler range of
f@”ﬁ g nhking information. It should be
possﬁ%e?ééd a?gié%/égﬁ%?#esgdﬁgst antially rigid gauges are
usOgtiondilyr thei gaugesl 2y edle@rtd rdspdrRihans @ deshed 8Pk of Bohd fhatching, for
interaction, so that sonme freedomis always avail able, )
examplé, af the tygetangioy potestial drygiis kesye isimchytie pulfate honds, gauges including

he degree of overlap is known, its
sﬂfaﬁ@é@?éﬁ%g#%&é conpensated for in the above

r elhons bxengflageniBidieht JfQhe MURAROE a0MEInBE oflseRbSid §Fange subset
Alternatively or additionally, if an expected degre€e
compirseHver | ap does not exhi bit expected effects, the
nt. 1.s suspect. ln,an exenplary enbodi nent of
¥n§&u3ﬁ8§g‘7§at’1geasqbg$ge degree of overlap is

(b) determining a rule or rules for selection of gauges to meet said use (e.g., sizes,

) b=

[.em
£ 1 et

o

moieties, densities, etc., e.g., as above);
(¢) selecting 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,
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30 provided, for exanple a factor of two, three or

nore repetition of triangles. Fractional overlap may
wioezopy/onoizbed, for exanpl e, by using noieties thatrdaygos14

non-orthogonal affinities (in the detectable range)

prommsour tazgeh anddou egrest ofaverlapl requised topgistinguindt bitween ljnlamglfss on a

s B 5 B R SR 06t s s o
see ithd inffnalién E/PRAdiQthguisAEd. exanpl e, due to dlfferences

betvveen scaf fol di ngs and/or effect of other npieties
thin a scaffoldin Thus, alternatively or
14-%10@4““%&4’5%’15 GMental overlap, some or al l
t r IRHRIbISwiAL Gabld SidRalA ExBaphMBeRt 8P4tafSlds fér sadauge library design:
exenpl ary enbodi nent of the invention, this repetition
|s used to corrpegsate for the effec ~Qf steric
®sl ashes /or oth unexpectgchem Jal behavi or
xhi bi t ee—by sone the gauge Al'terntivel y or
oﬁg%rﬁel ON Ao Namk:N€ AuERR Whnfel ON AdicRionPiR¥ | A@Loh @me:aSSi St i N
@b er m niuBgodthi ch fAutd angl e bewnmas baseds®n t he bi ndi ng
of gauges. To this effect, the gauges may be sel ected
o that tNhere is a lesser overlgap between gauges with
spect [jt 0) t he Htriangl eshthet two gaug A
NCIude appe however, 1 f the sc 5
At%repfsuffl ﬁ%\eﬁ%é 10 di fferent %’D’e pr obabi | i tAch.)qu nost
VGPm tHe “ffoSt
PRIt he ﬁ"F’?l ang| e}‘:jI &W&Imhm%Lé%osmlwwerhi s
may aSS|sEN|n dlstrlbutlng t he overl appi ng bet ween
N,’g@er ent saff) olds a ges. mat i vel mj;] | ar
L gtaft ol dsE%WNbe used,ssby?hat a er  de f
overl appin N%f tr| angl es %Imsarre HAHAES, MY Aiom Name:

tmms Figkbisl DEnit 64 t hat smdide  Of  t tuoanser | ap -
WE'EEQ%IP%T/H "Geli4mirae fact that the gauges may have some
ngul ar array

degree of flexpbility, so & 15 same tri
' es of
nt of the

of ndi ng p can be ed by t
fe ent SI n one ary e '
qat i on, rary i S gned soeaefi triangul ar

aqrmray of p%gﬁ%ﬂ% can be ejd by at, Ieast one | arger

"“‘P maeesl e an ong. ,maI mﬁg_etrl This

mggmbgﬁfehay & [14;daze %Hat [ONEBS RS T ead p:w%:%ae{&% Tl ve
type overlap where a substantially sane triangle is
provided at least twice. 20 Optionally, the order of
noieties in a partlcpul ar scaffold is controlled to

agcunt for exp steric cl ash for exa
Ss that at¢y |eas e tr| not h
#eric clHdsS ens as er | angl es. )—N #

ternatlvely oroaddi tionally, n‘i‘xture of gawy
Amo»lE,ﬁNaLqu sane tuhaRgles, but di jufo,ag.ﬁag; expect edut@g,.aqahg;
gwg"?r@”ﬂt"erl c k?gm%mggdd"é‘fmém 2 ‘1°" IE'En; exeé"m"“ -

enbodi nent of the invention, while trlangle overlap in
general and are not exactly t he sane, the gauge

tr| gl es of at | east of the library, for
% 20% 40% any smal | er |n nmedi ate or
@_ /per cent age, ted so th £ buti on
of

ri angl es |ntr|a Ne space forns Ively
dlscrete grid, with clusters of triangl near grid
AutoNom Name: AutoNom Name: N
’47979"3“V"’1°'“gg‘°t’g"1z§_ 4,7,9-Trihydro-1-thia-4,6.9-triaza- A"mm:: amel W
~dicytlopenta]a,pleycioociens-5, iy ) 2,4,9-Trhydro-1lambda*4*,8-dithia-
dione dicyclopentafa,eleyciooctene-5,10-d -4.9-dlazg_-:§?wc|openw[a.e1cycxooct
eng-5,10-dione

83



points. Alternatively, at |east some of the library,
for exanple, 20% 40% 60% or any smaller, 30

wigoesomiicat e or | arger percentage, is sel ect edEombdiooosi4
t he coverage of the trlangle space is reIativer

unifegm wth |es I R gring. As n ove overl ap
seful to gi;fﬂéi vari ous s S
i |n i ng. Howevery ter overl ap 'hean a
Iaﬁbeﬂ library. 79 WO 2004/ 010136 PCT/ | L2002/ 000614 It
amm Id be noted that Qverl ap degree need not be
QL Ty £ ySER TP ool garbhd 2Nl f.ﬁ %@?aw e

wumﬁtﬂm GBGT O St er 5E-LpHashe :
| arge scaffolds), in which case a eater overlap may

beOorovrded ar p Cptlonally, the clustering nethods

e\ he degree of ‘U eyl ap into account, foy exanple
defernmine a thre d r deciding | eanle
N5 bound. 13.8 GAUA SS AND SI Z enpl ary

bodi ment of the invention, the gauges are seIected
asoknd@ve @ M Ni MBhuoldime: |t 1S expectedmﬁhah as nass
7.6-DilMol1 R P45 8 Raza-hiod) 8 U I 8 Dinurol¥BE €p-1QRQGET | C  ATIIYdoctd 65 3 tfajeetcighe
eptalglighen-gpnen d . t er natpeyeer additional § gr eat er nass
often neans greater size and nore chance for 40 steric
cla es In an exenpl ary_enbodi nent of the tion,
ffol ds are select®d to have a mass| utder/ 200,
| udi ng noi et#ep" NPossi bly, the ind¥egsed mass
0 b@nzene ring N s offset, at | t in part
mmb#N&helr enhanced afflnlty AlternatlveIM%m

W | by I naza-cycione
“MQ%3WBP€“FB be no %g%ﬁ%ﬁﬁ%ﬁﬁmmﬁ%Fugen riﬁéﬁﬁﬁzeghze”“““

(e.qg., about 10 A). Alternatively or additionally,
when selecting a nolecule for inclusion as a gauge,
the 15 ection is failed if the nolecule is tgo
0¥ o%_too nassiveflgg shoul d bg-yoted that rkn\gome
e size considéerations are répiati ve. For
exanple, it is desirable in sone enbodi nents of "he
AjioNepdrtsi on t hat aAdoNdmadag € have sivdesnNor t he ofuwiqmNafe: g
el EoSs a scaf f orteoBAHl | triangtaiestsh a | ar GEe
scaffold may be ignored when considering the triangles
contributed by a particul ar gauge, and possibly
forced to be priovided by a Il er scaffold. 20 It
houl d be appgesi at ed tha{f’ S
I} mting and _a_gauge nayN eWTarger and
ater mass|_off be Ilnrt 0 be smaller
smal | er mass,~depending on the application or
AU‘DP‘MB'@rrent at”‘iﬂ‘@’ﬁ“ Na'f'ecr exanp.lom:m Ndd. PARTI CUL AR dNRame:
PERBRAT AL SR RS Gri Diuww%rr-mwpr_e SPANNuNG
LI BRARY SI ZE 25 Under celF4m assunptlons t he

following is an estiymtion of the nunber of gauges and
t gy angles in a conplBte spanning I|b %for smal
! cul es on prote'nN rgets. \ N
“N

* AutoNom Name; AutoNomn Name: AutoNom Name:
1,4-Diaza-bicyclo[2.2.2]octane 1-Aza-bicyclo[2.2.2)octane Pyrido[2,3-d]pyrimidine
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Assum ng the range of lengths to be covered is 9 A at
steps of 1 A, the number of possible triangles is

wiDdoddahede( 2*3) (factor of 2 for triangle in eg¢albivmoosia
and factor of 3 for rotational degeneracy. Assum ng

10 noi eti es and noi di rection gi ves aboutjj 166, 000
°$B0 jriangles. Asag—@ an ove%%a act or of
ﬁiilgpgles per ga e ives a 100, 000
These nunbers arlle of course exenplary,k%yt may
AuSER e O Cl ari he follow ng descriptio brary
S el gruyaB0 V0 A0 36 PERNER00S) 00061,?1u t;é&ij}“t ,£an
PEEeen that (HBLaE" of t HENIEYEE, depe Rkt s ah
triangl e space to be spanned, the degree of accuracy,
conpl exity of gauges and the degree of overlap. Any of
these may be varied in accordance with exenplary
enbogli ments of the invention, far exanple,
| isoWaries with b en 10,000 ‘emer gau
000 or npes,gauges. ¥ 5 inter
tngrary si zes ilgclude 30, OOO 60, OOO 80, 000, 200 000
d 550,000 gauges. In addition a library may include
AnodRRmgauge el embeivay May f oruediahe O @ NMiighimhak.ger
1,5-0B86R88 NG | | bnassprei@rmexanp| Beas2886Cr i bet-oalbevedazl n
t2eganidivzgr, the WOFR™aUges in PTPEPUPYt he “HEPE RBYR™
it is to apply as a whole. However, greater accuracy,
specificity and coverage may be available as the
I{ brary size incegeases. 10 An exanp of smal |l er gauge

| ries, are tg? t hat have onlyy noi eti e Educe
it anpllng e to 8 and@e{;?educe t he Fap
fac r to 2. Small and | arger M4Brari es and/ or

Autm\kpther nodi fications of library paraneters, can also be
ﬁw&"{?‘i ed in sowewembedi Ments of abbeanei nvenNt i difeNopime

ST | OUSYPENPHASET By | Emamppiesirieieive r TSR
all gauges are designed to include a single triangle’
(or a small 15 nunber), in which case about 166, 000

gauges are needed (if there is no overlap). In such a

fic-gaug &rary, the inktdal clustering step is
nal |y t@d Fbmever s not ed _t ‘\gauges
I gener nclude t0|nadve h nor e

an one SO that Iﬁsterlng may Still be
useful In sone cases a noiety is provided on a gauge
AutonbrfNarfdl €V eNfyokidhRars.caf f oI d paﬁlt"ND"‘Umet he g g;@cmfﬁﬁmn
A THRANBI PAbiNGreasrnaids el A BREE ol Opyirostiagee
SYcloRerREIGRR o FR-ngopol P deps Etppe 2emwwwangWES provi ded by a
particul ar gauge. 14.2 GAUGE SUBSET SELECTION A

particul ar type of gauge libgary is a subset library,
mhl may b t han pdard || 4 but it
e | arger ( pxampl eAjA ¥t has a e

e§o|ut|on of Iengths and/or noiety types). 25 In an

@Sc'e“h%pf i of t‘WEn?mle;y%ﬂt i on, /oweryNage: SUDS et
o['}él 1lndolfa he gla‘ulﬁ%ml gﬁ’]e us é mcygr?e-s 1%_&0:;3 6H-Ispindolof2,%-ajindole
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for a particular neasurenent. In sonme cases this is
because of the use of an iterative approach, which
wipss4nmisduse all the avail abl e gauges at ever YpEi®Bo02/000614
Al ternatively or additionally, it may be desired to
red e the nunbep of assays pe r med. AIternat pvel y

ddltlon srrayb-\ h sult of e
rl ap bet er ent u an ex ’3‘(3
od| ment O t e 30 inventi On, gauges are sel ected to
etter operat em] NN envi r@ﬂmame(e g., Bgriibrer e
e °ﬁr§i’:§i§g vent dibsilsondl o gitihbt=bemer adBEpE e
[faldenbrexosCt | ons liltiizthedar get "antdr8rThe assa for

exanple, in a cellular assay. Alternatively or
additionally, this rray be the result of a failure to

81 WD 2004/ 010136 CT/1L2002/O 0614 create @
@m e span Nﬁ%ary, l e as t he
abovem y be ni vers @ful
for all protein t rg'ets of smal I drugs. hdu
Audvairack: t hat onemm,tnﬁaml al adyaniage of ri gh.ﬁtngau,gees is
Bengolglat - t he geone Many efubofh uABEC Ul € $Thega,0-dieza-cyclopenta
VR el |y af f e e by envi r?y‘éﬁ'%eﬂ% al changBEPUgen™; f
their chemcal 5 behavior is affected. This may all ow
auge set to be nore universal. In an exenplary
i ment of the invention, gauges for the subset are
eCted based on the target type, for exanple, the
Amorewpeact ed range of distances between the interaction
ZerBearT9hs. Alternatively or additionally, the gauges

are sel ected responsive tqagpggsurenent 10 need. For
exanple, if a certain interaction |ocation has an

unknawweniplary smboiliscnhefthe invehtiors tlee muietits @b Mo (thethyy, Et (eteyl),

Pr GG REPAPR b SRaag L o0 . MBS e Tephcy neichs eampectod at any
5 of tTEIGHRGR) 8 4108 pRSHIR B ArOR@aLE M suplairef et T hf dndolizine

scaffsibvdreBge, af Rl helthe'i\@(DObeleNH U%oﬁyﬁﬁﬁmcﬁ%e esﬁéﬁﬁllﬁ the table. In

the types of possible hydrogen bond directions In

particutarg applicantdlhies foand vek yn geneRddi dchfiolll With fdulbor Gy ﬁﬁz&:hment points

are selected to better d| stingui sh between two

can gpen délstehtite rangeysf, trayglpy mthdr[ngorbtwsl asing ealgl abbtpN3f diﬁ'erent gauges.

erencesﬂﬂet vver(= e drugs., I n sone enbodi ne

f
This i Seliged PERERGALD tHo
10 mm@ﬂﬁﬁ%ﬁ%e?bfatﬁeﬁén%?omwel can be reconstructed, even

for "those parts o arget for which | ower

r ek shonld dn nyded) st @ven ifsetibrafy Gedsnadti sovbly all tthe po&itde Sriangles, a

VIablglrr%&eife%l%&hgg%%ﬁlgéjqesglgieg]one if a 20 certain drug should
to thEWBsa.| Ao 2asSHR ﬁﬁowfeép%%ap{eﬁoﬁs 3%(%6}18 ?sar?s%ﬂfsl elﬁéég?ﬁtglqc%ggs Also, as

are necessary au

noted eabpm%auge troatehidl@ sian bk tugge a@fleﬂiénﬂndfﬁt edireikct édds, even if no

I f the target and/or potential drug is known

e,
15 rcc""c“‘H“‘F{ﬁ’E‘i 15 pessibles intsomE sases, Inysompeembortiments wf thes vertian, a failure of
the niBth& 1C8pRaBy Y818 dvident 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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25 In an exenpl ary enbodi nent of the invention, a
met hod of selecting a gauge subset conprises: (a)

wWieiRiMiodsd a use of the gauge subset; (b) detgs 96&)5@00614
arule or rules for selection of gauges to mset sa

desire sizes gnd/orsingisties. Optiosplly smoldeniss thateare setall. anderigid ar@selected, as
ct f t he lib I I
e By ol S B e B Bk s

determining if the resulting library is likely to
14WQ¥BRARWBW@DINGMETHUH mation for said use. For

e pChg Faselly w%ﬂa@ﬁf b Pl A5t ey AR that may be

elio @ tﬁn@ﬁﬁ%b 1@&9% id destfibed, at least partly t
SEoverage, TSR ot A Bty B0 e eshibed, ot least party to
iﬂuﬁtt&i@mduespfdmatlmsgé’(ﬂlmhﬂvemlebgree of overl ap required

t [ Sti h bet e triangles, on a uge). In, )
i oPh A0 Btary ot heGRing Gangs A8 B bubicy desied for ibery;
| nf@;g@édt%lﬁégf&mﬂyl ation is run to see if the

i nformation can be di5tingui shed. 14.3 GAUGE LI BRARY
DEE(bmlﬁta'mﬁoldlovm ng tabl e shows an exenplary set of

ol ds for au y design: HO" / \0/ N
Auta(g RN %‘Rgﬁ? {8 Aut oNom Name: ~ Aut ohOm
&'Qighgﬁﬁ%s g*&@ H Pyrrol e Furan
Benzenel%y I{é ng%eo&% Il 1 1 [ co
Aut(HNopedtiafep () Auritil Nben ity sphng tﬂNOfangla neith Autesiet accuracy and/or

Nane: Aut oNom Nane: Pyr| m di ne Pyrazine
cw%"laﬁel"ﬁf’@no[Z 3-b] pyrrole

1, 3-b]pyrrole IHIndole i N LN g NN
ggﬂﬂhk Héc?@b?&mt oNom Name: Aut oNom Nane:
AutIn Nezooriianme: Wﬂht@d}iﬁmld\lambbmm'&ltssﬁf the invention, a resource allocation

Thf eno[ 2, 3-d] pydm di ne 67-0i hydm pyrazol o puHClJne
algqr@aa df \[as&m foe ewﬂsﬂaﬁ grgedy rp&thsd a1 gtydiﬁtcﬁtrm%h@ch Thegs 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 snitable 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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frorh 2 Bbrany| of pbtehtialelshds. dnomeefeinplirgi emsteydiimerti- aféhe invention, at (g) a
1, 4]1.di,azepl n-5-one .O N Nl -N N I. NN ~o\ OO .
conjricl RS B L2 COR A O RE AR GBI 2 AW that desired
disthWRns (8.8, 0t triahBREZ Aldniddil ies) and overlaps (e.g, of 1 &/
o1, 40inﬁy(dr§|'o- 10H | ,E4. [ Biehicll’propeites) and overlaps (e, of lengths and/or
moigti¢s] Oeeticemhinegidelinds aul/drene ogtipaly Di pynol of 1, 2c;
7,1 -el diazocl ne-6,12.dl one

14%%@%#!:%%1%@%@&8&%’%&% dilé;lgl I m dazol -swne one O

N Hn gn exdhlany embadirhert of the invetionNcaffoNs in\g¢neddmre selected to have

Aut.oNom Nane: .e Q- eoeeza O dhNanme; Aut oNom Nane:
ce@aflgwgl?ﬂ’&ﬁ%‘iﬁ‘%?%eém S RBIAEFSE enes, 10 dl cycl o

Tpeatsafaf.sp6cy Goocl | oycl ooceenede-za-, 10-0 cycl Wa-

-OI%/ 4,9-dfaz Al cy opentaenal | a,e]cyclooct dione

t o) ngidipent a7a eno-5.10 10-0i one i one ne- 83 WD

N 3 NN N\ I
2 O06) switsbiRg or combindtonal chomisty; © )
(d) including a plurality of attachment points, for example, 3, 4, 6, 10, 12 or any

smaller intermediate or larger number, for attaching moieties and/or chemical markers (e.g.,

for binding assays, chemical manipulation);

(e) a geometric arrangement of the attachment points so that a ratige of triangle sides
can be provided;

(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
;:he 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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O Aut oNom Nane: Aut oNom Nane: Aut oNom Nane:
6, 9-D hydro-5H1-thia-5,8,9-trl aza-
wd 2b0s/8doyedr o- 4H41, 4] di azepl no PCT/IL2002/000614
3, 6-Di hydro4H-[ 1. 4] di azepi no _ .
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rangg ot e Ry S Rerdt Meinnshe SABOIRO M Nare:
7, Gnldditibhoro Isckffald 7oritéhid frgaseysl] 8MRelection of scaffolds for a library may

. 8,9-D hydro-3H3, 6, 9-tdaza-cycl ohe 7,8-D hydro-1
imppge) ofher Criteria, for yxpmple thep the] sspffnide rgeBerateca spanning library of gauges

andﬁ}%[ f&%g@ ﬁp&%ﬁ%ﬂ% :r}&ieuri]r_egé q"gﬁtiv&)y sta\l Suﬁbgr gft {'glatively low

complekithiphytdsto Teherdte He fRiganza- cycl o Aut oNom Nare:
Aut oNom Nane: hept a[ bj napht hal en- 10one ] _
3, dnEmnsremplary emboidimenti ofoths  igvdsitiqn, the scaffold selection process is as

oy By AL R0 e i of s

poteifiZi-ciiifold\ft DA WeNaHT Rast e GNP fNﬁUﬁngQ&'f‘téi‘M? m Name:
Aut oNom Nane: 11H 10, 11-0laza- a-hydroxyaci ds

a- 4mithescalfeld ganerates ajenge ofusbeuofittangied mwgm@nﬁnsinwrmn the libraries,
e G S DTS AU, e, s 0 s

numBer?- Di hydr o- 2H- pyrazi no 9H- Fl uorene benzo[ 1, 4j di oxi ne

11, 2al pydm dlne GNN AN /\ N
(b) the scaffold generates at least one (or a small number of triangles, such as less than

20, less than 10 or less than 5, or any other user set value) triangles that have evaded
generation using other scaffolds and form missing portions of the library;

(c) the scaffold has a significant amount of known chemistry (e.g., methods for
manipulation and/or adding moieties); and

(d) the scaffold adds the potential for a desired amount of overlap.

In general, if a larger the number of gauges is produced, it may be easier to complete a
library. However, not all scaffolds can generate large numbers useful triangles.

It should be noted that in some divergence based methods of library design, each
library element is selected to be as different as possible, so that this type of selection methods
and/or at least some of the criteria used cannot be applied and run against conventional ideas.

It should be noted that as the library fills up, consideration (b) may be given more
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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N N Aut oNom Nane: Aut oNom Nane: Aut oNom Nane:
1, 4-Di aza- bi cycl o[ 22. 2] oct ane
wh Zaetoussycl o] 2. 221 oct ane Pyri do[ 2, 3- dj pydm digta/8400dhos14
2004/ 010136 PCT/]1Q 2002/000614 ON) | Il N/NNy NN
Aut Orpdiffeanse betwaen seabliotdsdsithe nubbebofngstie akesfald Hnggeneral, as the

nocby R SR emeb 5. G Lo waeld e 504 wrightof  fomsyspplicatons, the
nunﬁbéi\cﬁf-lﬁlﬁemla deatfild 'Hngl Be ubéH g@%%éungﬁ@]t@ldg@"rgin@ewhat %pproxunate

- phen ren-9-one
maﬂgl@ Wm%ﬁ@ffoﬁdmmmwwor Amne Mpphm:ms, IAuItnmngnsca.ffolds may be
nec‘fsﬁf“a’z éﬂtSff@uﬁelg}/O?m%S )gog%lgﬁ Ogj:g A g&éﬁrs ?n:lyni)éj Hsetul for small

g pydm di ne
tnaﬁ%egﬁ]d[ pydr#gl rﬁ%gﬁgé %ig%lmg]pent a[b]fiuorendone O o0 N

ry / /5\V NS\ NN/ 1\ 3 N S N Aut oNom Nane:
14. 4 CAYGE NBFECTIQNMEFHIQMe: Aut oNom Nane:

5, GnlAnhiemPidry bibadinmens o BietiRT4RBE, gan 5es in §eneral are selected to have
6, 10- O hydro-5H-1-thi 5,7, 10a-tda 4,5

Gertml desirable propértias, forex@mple, Thé axyotearfent a ,
acy, e] azul endone za- benzoje)azul end4one
c(dﬁg%i‘ag sé’t%"’f’uorene [a)lndene \ / 0--y ON\ SO 1 |
5. Aut oNom Nane:  Aut oNom Nane:

Aut o{%lrm Narre 2 3, *12.12a- Hexahydr o-
5, 10} Dighyatr otharve; Ges,n‘lfﬁle binding affinity, for example in the range of 1-100

micro Molar;
(d) rigidity;
(e) the attached moieties defining the volume of the molecule;

(D) relatively uniform binding probability for all moieties, for example a factor of ten
between moieties and a factor of 100 between molecules in a library, however, in other
embodiments other, smaller or greater factors (e.g., ~1, 5, 20, 50, 130, 250, 1000 or any
smaller, intermediate or greater factor) may be provided for one or both criteria; and/or

(g) chemical behavior, such as (i) solubility, for example in a natural solute of the

- target (or an approximation thereof), for example water at a given pH, with some detergent

such as DMSO to aid solubility, (if) lack of reactivity with expected contaminants, (iii) lack of
chemical reactivity (creation of covalent bonds) with a target protein i.e., with amino acids or
known typical combinations of them and/or with a substrate, (iv) desired behavior over a range
of properties.

In general, a higher uniformity of binding means that the assays have a same meaning,
However, 1t is generally not practical to provide such narrowly defined materials, 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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follewaing lgrovproeitéridldre di:pﬂ'red E&Semrﬁe %bﬁi@ﬁﬁena or as part of a score

PCT/ | 002/ 000614 ODIIiDNOYNS Aut
ORI REIBSeAR e oIS PrONHSONBRoR g matching mitstng triangles.

, SJﬂg %I)I/ l‘(;)m%enz OFJELFil%y %SC‘BB h%/aglrg(%g g% g;egzlgr‘)’ialjfvnilug'fl Waffld? %o desired

flex{bdlit®- b] [ 1, 4] dl azepi n- 6-one -benzo[t]azul en-1o- one [1G
-2-ane [ b, e][l 4]d|azep|n 11-0ne N'" NNNS
AulENEhRPRSgauEE AS NBhA! ﬂafﬁéexanml@mﬁa\@lﬂ%gatmmﬁound The shape

o o RGP BBkl 50k, & PASH BP0
stenchlashéhe\xdlbhditalejébhﬂl sha écrﬁiilﬁhla%glﬁ ®o thistepdionie NagpR: of the gauge may

2- Met hyl ene- ON-0enzoQ[1.4] . thiazin-3-one TABLE | In_an
interagiyith gl?eybé‘fﬂ?@(ﬂ fispepifioriangle spp hergauge, e.8-nif apametiizngle is found on

two Y g JAIELS Wiy B (R b ol B R0 ol TR BIGBR'Sd i an aia

direGtivhngsd &l thé ottiey, @aﬁmﬁhﬁlaﬁ difkenén. OARemﬁlNel)ablr ddfiionally, shape
possi bl e gauges are needed, as explai ned above. The

considruatiqns ralates dafthe three-dimansipaal shapgiof the gauge andiyg relative layout of

riandid8 in B dAuQE, Whi ch are shown in the table. In

(d) That certain non-friangle measures are found, for example specific non-triangle
measures or that a uniform (or other) distribution of such 4- 5- or other multi-point measures
are provided.

It should be noted that for gauges and/or scaffolds, the determination of suitability may
include, for example one or more of using simulation and molecular analysis software,
chemical laboratory testing and/or searching literature for the same or similar chemicals.

The above selection method may be useful when designing a single universal library
(or a set of such libraries for broad uses). It should be noted however, that some, similar or
other selection methods may be used when generating personal and/or ad-hoc libraries,
searching for gauges or measures with particular properties and/or when 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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be Ipemesxanpihrp pmbodiment gf ¢hei mventipn| chimbinawsial cliemistry methods are
es.that include_triangles havin

| ecul g 86 W
used Krptiagh Brpitiepcreh itz duTermb sarhmeptpointois sratfoldneptionally so that all

hiill . i

L A Y T ——

(forlexianpley forbave of sepupdtivn. They/beads mag bb askd cededFos kistihce in separation
d}scgglol ds, 14.4 LIBRARY BU LDI NG METHOD From t he above

andige Wepiilieatign of the cXeptRd UB2 cl ear that there are many

met t onstruc | Lbrary.

e RIS o S o e RERRd (AR Bt ey pr o known
in theatt, bae used. i1l ustrate various applications of the

above rules: (a) determne |ibrary paraneters: e.qg.,

P ' n curacy desired for library; (b)
14@4@8&5&5&&%&%&’%& brary; (c) select a scaffold; 10
( d)Asgened abeveg i grier fis G1UsbR, ST QélﬁglefE uki®grs@debrary is not required,
ener at ed gauges if they are suitable; (f) repeat
Furtfiery ?(Eé)lg%hgﬁaw mAY bpinglyded inloan Sregnler’t sonepming kirary. In an exemplary
' ! v oa e, ok Jdo,ORLd O | Yinro
embgﬁig%eﬁx?ﬁf g‘iréclﬂ(ré{ﬁ\{;g, ftd{e% 0.05% 0. M0 Sal,]/g,gl Aﬁ%ﬁe RbdC QB‘LA, 10% or any

ary. n accordance W't

- smablerh etermiediate of larfee perocaittipe of thé mdksalssd AlibRepusddNfor screening,

algorithmis used, fqr exa Iethepg;:@egy gethodogé e 1
$ugh gaBEds eydmple, less

sglegct i t of, p i resource whi.ch ..
S EEbE Sl S 2, 956 PBE B 20, i i o e
percentagepbetheVdaugdy ﬁ&@%dl@-b@é%ﬁc%&ﬁgéssj kwherd 4 RéaHold fid 888d to generate at
aval | abl e giauges on a scaffold or
least 5 gauges with less'than 20% overlap in triangles defined by attached moieties. As noted
above, while a library may include standard screening parts, providing significant numbers of
gauge-like molecules may assist in applying the methods described herein.

In an exemplary embodiment of the invention, the library comprises at least 5,000,
10,000, 20,000, 50,000, 80,000 ,100,000 or any intermediate or greater number of ganges.
These gauges may be, for example, scaffold based gauges, plain gauges and/or rigid ganges.
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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noi et i es) certain gui I'nes and/or are o
maysbe] £o15eX2CATE; Globti B E{EIgONhe/BHIEDlibarast £lematsolytion or part of the

.,._enbodj nent of. the jnventigon, scaffolds _in general are
libragy ek, pigh resgliiapLor 1t a1ay e aaiess fes igolated pasts peshe bgy). In general,

: , r I X I WAy

gkt OB At iy 1 (BY BE dgiit o e, 20000000 o

spanpingrrigeivalent tode 16@,00@ligryeofitherahgley so tomtiepdaliriplementation may
qpnﬁl ntfﬁ"ﬁ fO.{ ejxarcrgl e, 3, 4, 6, 10, 12 or any . smaller .

depanf; a2y e dvaabilgy of &V moge Resalle] aswws Shangailakje feday; Opgonally, the

. Onl’ | . . .

igh20 e FRESLEOke TREARSS0 b 11, 1 Q1050 BB o i

to spah ¢hestph@chnment points so that a range of triangle
sides 15 can be provided; (f) 3D structure, for

1493?%&8,@&1@§R£}5Y\ﬁéfﬂ’“ﬁ may be preferred for

In an exemplary embodiment of the invention, once a library is constructed and/or

"y

[

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. Altematively 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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situations; (g) nunber of excess protrusions (in sone
cases may be desirable to be small), to which

wiio@i/s@seey or nmay not be attached, so that g¥aa$SiobBoosis .
relative to a perfect scaffold 20 where the useful

( e Iman exegplary €mboginagny of thefinyensiopafeedhack fom wseaf ghesljbrary is used
i et hes.define t h f th ffol.d: and/ h
to ollBfit BTt rRbons ek AR androtde oS o
t hen HUERIpIHY chBbdimeit 8ihelifventibie tBSMbbRYiEA mddRling of the library is

general, as nore attachment points for noieties are
compargd fodigacted) bebavagn firexpmplepberunpiigdbit @stays pgainst trmdomly selected

arsdh B 5oln ERHADHEutiR RS B b moleples wit known
strudhiey a1 fthdrbBgHly hAPsLEroiBhs £ sHEQLRS TondtcRd o DN A ?ir RNA, with

_general, it may be useful to designate only sone o
optionaé athenhed telenents. t Qptforally, thoitargets e avt sidosnendafentedected to fest

el 680 4 Dol ST 5 AR et S,
calibriRS9proviiRl b3 ahal9sis BEGBsuMRof Rla hddS BEHRITRRGY V&SR, ©

essential 1 n Some enbodi ments of the 30 i1nVvention. As

a P ac exemplanyaernbodimsntadfl the iinvpptiomdonei ergmoteaofithe dplbesing data is

t et .these criteria. Thus, in an exenplary
Provgﬁﬂggis‘r‘ﬁ;‘rﬂn %t he invention, a set of scaffolds may be

9§ békh P Binldihg rafy 6 YalesSl Firhilgs (810 Windid d smal |

chg!?ns ?or m% ecu (Zﬁégat ast nmeet t%gen%esn rléé‘gg%rg?%]’eri a.

| n(ta dependapdydrefwesrbedinoamentaf canditions wed biming citasi and/or conformal

t hi %geof sel ection an effort is nade to 88 WO
chang%ﬁ)fgy JBOTRERPETR002/ 000614 sel ect scaffol ds having

a L3 . - .

o[ SRt e SRS LIRRE (Gl QRIS o wit
overlyppiag &famglessi ng the scaffolds. In addition to scaffold

criteria jn general, a selection of scaffolds for a
i a?tyﬁrdéﬁwei#s&réapdaeﬁwen@me&ss a, for exanple that

th ' f gauges 5
o) SERLIAII DR (L8 Goe RIS 3
1 e{fppdraaetyr satuds (ejpy nhﬁshodxis) feeltiad varioluy algovi/thnfiso npl exity
process to generate the gauges. In an exenplary
enﬁ hPé‘PRef'%?s ehdhe Jihaam; dpr cxaepls cagertl rigdite afi B gauges and

. tol | . i Ui _
correBeBVatis e il AR ma o1 BEoVidp ) 0 of BEGY ey
avial dnadlemplygtepitioditherst affthe identidn, idk acreswiE 6§ tlad abo®8 Findings, the
. one of the followng criteria: 10 (a) the scaffold
libragydp amgnded, forexagnley Vs tedynsdagt gavgesand/orsearahisg forgauges to
thesld branLes, for exanple, 10, 50, 100 or any
gene%%e'“l %@%%laffe'ate or larger nunber, such as a user

s eAlterpativiedy or @Bditiohsallys eafd edstlt onle albe9e dindkas lat@N@eneration of
(or a smal |l nunber of triangles, such as |ess than

Librane, and syh-setiifanies isrmodified tmiake the ealibegtipn dafernatipneintosagcount, for
: exam\é?e! Hleg sﬁerc:iMLL&?ertag %Iaﬁgé,[ to ?ﬁ’e@fﬁ%dgauges and/or in a general manner as it

relates to statistical deviation of the behavior of scaffolds and/or families of gauges from their
appropriate theoretical models and/or as parameters for such models.

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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15 generation using other scaffolds and form m ssing
portions of the library; (c) the scaffold has a

we) BodddoeRNt amount of known chenmistry (e.g., nRaAQIG2/000614
for manipul ati on and/ or addi ng noieties); and (d) the
14.36 HUMANINTERACTION EYRING LIBRARY OERIGMNinount  of

OVerHePProcds8 d¥eiiSiging 4 fibfry MadHe LEMAUTNBMiI-BitoBAHIST manual. In
is produced, it nmay be easier“to conplete a 20
genetah rwihen mepsvpotentialnganged ndlombdadfolils aerwgiatde and suitalde modeling

nunber s ful triangles. |t, should be noted that in .
so é&lsmﬂ*ﬁg@ﬁw%%&mw%wum% gijoades: gRe cxaggple of this is
oncé h%;ﬁgl}éé@iilﬁﬁﬁﬂg avAlaBfR) ?éléc@ﬂlgta]?sug-gfﬂﬁaﬂbé Ecrﬁ;ié@h@fgggﬁltomaﬁc, once the

possi , So'that this type-o ectlon
desizgidiparameters @e proddaie Sofmetdfahe libtazy naylisegenestetoduttmatically in any

ag{?l i ed f\nd ryn agai nst _conventi %gal .ideas. |t ,shogl d

casq, 10T AR SriFctan of gauges Bomepisting libragiss apdiorselrstion phppatfolds from
emsgfg ﬁ élear g E'i ng %eﬁ c onsﬂt%;}uogt%]a%%b a is Ehae%\lf gﬁaj ﬁ%etq&ﬁ%wt lhée ual if no
earlige #nifomhtioprie pesitables It(ie ngted, howdver, thatdn ahregemplary embodiment of the

.t I ther, th h d. t lecti
v St it s Bl TR S oS s pats, s
that G ?of’ﬂl?féﬁss BuldAEHuitt 1Ry b gg [ &e ?Jo{'l{.] % Some cases, however, 2
scaffolds. I'n an exenplary enbodl ment 0 e
humian wexyt beawquithdr to mgt auly eplectchvtweedpilicatiotd Bt abfudlde toofind a particular
. the library, scaffolds are assessed as to their

MisHRE IPPSe OB Syegeshaeteripldsdepigno | T i moteds ihayevery Winsrthe fmathematical

AN i ess, of- iriangles .
v R P T ——
mayi dllowt cérfipléet & eatle doindldne altematic! gehdthticl ofd) NBREE dsi\l}\% constructive

based on one or npre of these considerations. 89
synthestm apdion Fealyels| oA 2uisting goeleanlen ePesisithir sisbea ldamemay then be

: f ' [ in asscaffold. ln... e
opURSAY, Br SReg R SeRHRACAR}. dobf piung hectuf 1 it in providing
an eidyao spthéstdeditgirye and wei ght. For some applicati ons,

the nunber of rings in a scaffold nay be used as a

heéhsi Rated: 2bayeqd diecterpratrugian PEWSpISORAYRE s:ontpiertidprgauamatic or it may
s 160, 0 5 T P Bob b o

gaug’s willgeduco Ba klitinatd £ rRe® fortHuntan gteswcalibn) A JeddBin PBfhe of the steps
useful for_small triangle sand/or for reducing steric

of dryg sissavery10f eurst e JRIPEE iOROMPIRHUD himan usstandy desiyed to test the

GRSy, ERATAPH P8Rl s o varins

assuRPHoR Radooe ﬂww;ﬁef or¥brmifs?) _A(lﬁi i® B&hb cideZEhurhih eip%gggr an expert

) or otherw se desira
systes)riaanbe afetlitoiselpct amongaliampties onrseldotlikely dradsfsince iDtany cases the

methBd WAl '\églllear:ritia a small number of possibilities from which one or two should be

nunbers of triangles; (c) hig i

selected, failing that costs may be very high.

In an exemplary embodiment of the invention, one point for human intervention in the
drug discovery process is in designing drug candidates that match a final pharmacophore (e.g.,
model). It is noted , that various software exists to assist or automate this step. Typically
however (at this point in time), human judgment is better at assessing synthetic feasibility for
complex molecules. If the suggested drugs are created by linking together gauges or simple
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(d) rigidity; 15 (e) the attached noieties defining
the volunme of the nolecule; (f) relatively uniform

wioi 2004/000138r obabi | ity for all npieties, for examgharL£oo2/000614
factor of ten between noieties and a factor, K of 100

fragments.e dWEKSTe cERaticn assepsmang gnd mesriblyr gengsatinny, é?ethods may be
di ments other, snmaller or greater factors (e.g.
re“&FBP% 20, 50, 130, 250, 1000 or any snaller,

15. PXFERBAENTS ANDIEEAMPLESct or) may be provided for
one or both criteria; and/or 20 (g) chem cal behavior,

iuch asyé’ Msol ubility, for exanple in a natural
15. target (or an approxi mation thereof),
f 0Sog afffHecabomé Mmeasatentend iméethvdpis twdting usipgthalpliewigrdxperiment.
such as DMSO to, aid solublllt &ll | ack of
r e thispyringeRth keovstihthitosoM Rrqtease Werg ynalyged to,detect a set of
trian; ‘%H%& es 't f\éu\ﬂl E)Yh]ﬁl? BW I@lfV f‘i’\f&éﬁ@t Akﬁg{:gfﬂmt%ﬁllas including

tar e pro ern i am no acl as or

the 16 aileaﬁﬁﬁb v sdlwfedoind Peysicany/assayst add showitbft havieethe expected
desi red behavi or over a range 25 of properties.

bmdl(qs oHEV-4| Protgase. Jiherresmlisfindisate thajftrigngles me an¥ishle gopmetrical sub-

wever, it is
S“'“%‘é‘ﬁé‘%gfi%ﬁ%“ﬁ%g? %g%l%gg?g?%thgwdggéosuch narrow y
defThe esliowihe enteiks in HRPDB (Ridicih Datd Bhie) Wike btrabt@ll 48 structures of
if arealistic set of chemcal is to be provided. Wen

HIVcPreteass with knewmrhougd,inkibperst 1aiwd aiedidjf Igpoéébé dhibothosfihps lhpv

S ] R 8,08 ) G5 B T S0 2 5 2

3sthoRg Tyl criteria. A nolecule maybe selected or
rejected. Alternatively or additionally, a nolecule
mﬂThe bmasuss St siper-imprsed bsxlngttlye protain s e gdferinee) fiame, so that the

ar | t. of te ges en
spatia] phaitin i, Prgiined oRs Salib B Has SBermbost THE GRS uotecutes
wereaﬂleﬁxtféw bsederRy dTaiEs Ad Hi8e ive Misiited Qﬁ‘%ﬁ& Htfong bonding
selected fromthe generated/selected set, based on

locatiors werebiglehtifidd badetladni Ithet yarge moigtyr il diffeyent omolecules binding to a

subsEREA s CROGAFHEHICD ™ PROEHET GRnbaseop Rspe Igpations was

mcréash% bf' Qbri 9o Hatofhe YRotefn thbletits 8 fodd [Uchﬁ&hsgﬁr% c.%hﬁﬁﬁbl% with the

bi'nary crlterla or as part of a score:
mhlhmrmmmnmﬁuw}e triangl es provided and/ or them

hj 1.Ssi ng .t . b). Mat chi.n
£ ERp ot Yeomibitor RGNS o ot Do B Pt g selected 3
“maﬁv\%esde Bah s fofr |e§ﬂ&'1f91'e| of & gaugt ket MARRerfed FBHOE (R Have th_lgrs]e triangles,

for exanpl e, being el ongate or being round.
are extmpﬂl torbinyd, beatdeasbsmndefthemcshoulﬂ@mcbxanpl e when

bui)Jding a library in which shapes ar , S h .
20Tk Gile orore e af iduDt e k& AR fs MIDEis: ROP-SC (available
chen{ﬂ:dl%t%ry P s&ﬁﬁﬁn@nﬂdoléﬁfes ﬂﬁﬁateﬁefdttﬁg BN P{e@%hes and size) and

Interact wtht ocatl on of speci |ctr|ang
- the righfitygaqgementsgwere isélected; asghdwn anthk dollosvihigtabie. on
No. Compound MW Density Cat. No. mg for
(g/mi) 1mM
in 10m]

1 ; 276.356 5$-83425-4 238
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two el ongate gauges, it may be desirable that on one
of the gauges the triangle is in an axial direction

wanshooidse other, in a trans-axial direction. peraL2002/000614
Alternatively or additionally, shape considerations

2el dtes to the thred- dddRhsi onmbd08shgp3s.asi-6t he gd0hd
and/for rel at§ ve layqut of [15 triangles in fhe gauge.
(d) |That norl-tri angl e measuries are found, for ’
exanpl e spegific non-triangle neasyres or fhat a
orm (or/other) distribution of quch 4- p- or other
OV ued. Tislg3a8g| 0 beazgored |
or scafffolds, the deterp nation of
i ncludeg, for exgnple ong or nore
and nDIecuIar araIyS|s sof t war e,
qa %gé% S|n1lar c§%ﬁ§% ?5 The1
nmet Hod may |be usefuli when designing a
likrary (jor a set |of such]libraries
I't [shoul d jbe not ed|however] that
otlhapd.8®llect i on ngtsherts-2npy be3ased
g pergonal and/or ad-hoc |ibraries, 25
searichi ng gaugeg or negsures w tth partifcul ar
propert.ie when defifning a gauge angd/ or
scaflffol dfto be generated 14. 7 GAUGE SYNTHESIS The
an n PP~ H W AP~ W-W-8 & AP~ |
Tl [allUll UI A ou.n. I_y LB A L (O LILIL UIIC
enbgdi @ |ﬁve5nfi| on, may a§3|5§¥gg‘n the48
serijal of |[the gayges. In llibraries that are
not |( arttial ly rnot) scafflol d basged,
st and 8 et hods jmay _be used. I n gn
éxenpl ar bodi ment| 445.5"hg i nvent i ¢B;22¢%8e5 gauges9ar e
syntthesi z i~ exgnpl e ysing liquyid phase net hods
as gescrib LOw, {and ingQurities are renoyed using
st apdar, _ ods, flor exanpl e using HPLC. P1 WO
2004/ 0 \/1L2(02/000614 I n an|exenpl ary
enbgdi nment d@b he ifpventior], a paralll el synfthesis
wWaassy 4 plural i tg.20b750@uges ape
and thgn separated. It |should be
enbodi rfents of the invention, only

of the gauggs that can be crleated by a
y needdd. Altermnativelyf or
if many lof the partlcul r 5 gauges
O3 {7 qTent Ut glgsBds it tET II41?I VE
abl'e, tq provid¢ spannijng and
ovef | a dg ed triangle spacel For exjanple, on a
five p0|n %ﬁaffolj with 10 noieti¢s, 100,00
conbi n o are possi bl e, [of which|1000 arje
suffic cover afl the tiri angles] Thus tjhe choogsi ng
18an 4t2.890q¢, such a$ SYSE@ |on t hél
act relati e yield)|or basegd on the
pri l'ibrary.
11 464.56 R-15448-0 46
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10 I n an exenpl ary enbodi nent of the invention,
conbi natorial chemstry nethods are used to attach

wPiBih®ss €ach at a different attachnent p0|nbcthﬁmﬂmm6M

scaffold optlonallv so that all conblnatlon of
i e ; { ed. 4386h {i nal '
atta (for ex

sepa b col or cloded fo
assi nd/ or
crea i vely,
aeth E-i-bed—bdlow
f% M XED LI BR
not e useful, Ja conpl=te
uni v ui red. JFurther] a gauge
l'ibr b a "regul ar" scfeening
i br D enbodi ent of {he
- 179 V. JR.33988-6P 70
20% I er medi atle or | af ger
perc inalilgrary used for

' ot her uUses conprise
h (_anml /=)

%aug-esh—f-ar—e
t han 30%) 6@8%i28bo 98% or
% | arger | percentage of the

diate o

based gauges, wijere a sgaffold is
25 |l east 5 gaugdgs with | ess than

i anghles341ef 1 ned Dy |ag-5&kieed Mol 8ol €S.
whijl e a liforary may i ncludp standard
prdvi di ng fsignificgnt nunbers of
gaude- | ijge may asisi st in gpplyingfthe

met hods des e#+§pd hgrein. 1in an exenpl ary epbodi nent
of tlhe |n6ént|oﬁ thHe library conprilses at | east

¥, 040, 70, 40@00.8D, |00(0-8880, ()046443-00] 0002@Butany
|nterned|ate r ogregt er nunper of gauges. PBO These

gaudges may b for gxanpl e, scaffol 4 based pauges,
plain gauges and/or. lrigid dgauges These gauges nay

02303, 40% 8090 27808% br any-3

an
snal e or greater percentage of the
trid exanplg, with an overlap of 1.1,
1.5, al | er, |internedijate or greater
HEQT Vogo e SParTT g Jog33 & e, s giTE
degr 4/ 010136 PCT/ 1L2002/ 000614
Sucg r, albgit at a ¢ost of lusing a
| arg ler lidQraries ier to
appl d usefyl result ny cases

i d nthnr.
ead e.g.,zﬁﬁg%rsity bas{ ari es$4 in
accqrda isong exenpllary enbodi nents jof the
i nvegnti on, that 4 5 reltatively large nunmber of

mat dhes i s dxpected|usi ng dauge based |ibraries. For
exanpl e, ,gf~| east 0.01% 0.j05% 0.1%60.2% [0.5% 1%

43 iib. o

2370 any YTTEEd B | T TCeT e 3Ba @ T egyer
per ‘ nunbersg?s expected t )ﬁﬁrw. The
per g f binding may depend, for
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exanple on the ratio between gauges and non- gauge
leads in a library. It should be appreciated that

“%%ﬁgoﬁekcent ages are not mere nunbers. Rat her E[Eﬁ}‘ézmooau
represent a qualitative difference fromli 5ra
gherie nore often 3a938 ho | eads |QrB@i4dFhe ggeater
t he [pr obabi/l i @f ndi ng pne or ngre | eadf and the
great er t}:d"h’e er of leads] the ndre likely it is
t hat @fu_ be ffound. However, Jof bind{ng is too
l'i kef the quality jof infprmation |providef by the
23 ndi ng magrbe reducie®z7Aq ] br ary NBr &odspsl Ncl ugg a |
m x jof thpee-pain asur esj and hi gher val apce
nmeasjur 8S. any gauge that ijncl udes|nore than
ncI udes a hj gh val ance neaspre, in.an
[T filoent] of thel inventign, the library is
gned to §Pan the RABBEr] val ance |[JEHERB®B| For 2.5
pl e { brary] spans jat least |0.1% 0J3% 0.5%
any smal ljer interjnedi atefor |arger
en space of |the hi ghgr val ange
ur The spannijng nay} be, for [exanpl e
zepntlnuous 08.°0., tHE3ehe] g 11 brary |RIC-83439WV 35
resclutlon or part df the 20 library at a hjgh
resg ' dy be dijscrete (¢.9., isplated
part ). In general, |higher jal ance
nmeas a veryl | arge nynber, fpr exanple,
20. 40 sganning lequivalent 1o the 100,000
48 brlar y_4 i arlgi8883 do commer ¢REF-0338F| ement-at i on
may | depgs he gvail abiflity of even norge parall el
assagys° @blie todayl. Optionally, the higher
val gncen arg provided to bejnore flexible, so
thatf a | bwer re oI utlon isjrequired{ 25 to span the
&pade NG UBBRARY RELI ABI|IADHY13B#4] an 4.4
exenpl @g of thg inventi¢n, oncef a |library
'S constg%u; @nd/cr durijng its construct} on,
varijous q Ity assyrance pgrocesses|my be fnpl oyed.
In one ex le, the Iibrary is analiyzed to] ensure
f ] aAUER. OVET T ap |RiEt305aECCUT R Y
the rary. Any mssing triangle
provi ded at thi$ point for noted as
l'y or gdditionally, noliecules with
hifgh toxilcity are| renovegd and/ or
h rml ecyles exHibiting $imlar |spatial
' (086 589 VIO 2002 RjE)d538+ 2.
) an exenpl ary embodi ment of the
2 fromuge of thelli
4 h)rary, reconstrug
- M_desi an
design-
@ the |mveﬁt4‘ior, the t h
tonpared to its actual Behavi or,
\i ng tegt assays{agai nst{ randomy
havi ngja known @and/ or gn unknown
bl es of [nol ecul e with Known
pughl y mrapped prpteins gnd
StrHetH-es—coRstue from-DNA—or—RNA—w-th
31 T @ j\ e45480.29 BTB-11623 28
N NH
vl
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optional attached elenents. Optionally, the targets
are not random and are selected to test certain

woShRbigen in the theoretical nodel of the |'i Qdhyasn02/000614
Al'ternatively or additionally, the calibrationis

## ovii ded by ginal ysi s| t288.48ebul ts of jraelosesps of sihe
l'ibr 10 I n anjexenpl ary enbodinent of
r nore pf the foll ow ngjdata is
anall ysis: [a) assay| binding rates for
C es (e g mlar) uges.  (h)
nde,m: ket wéen n\ﬂ1?8f’|rr=nt al con@®Ei0Bfd and 21
t eSand/ or| conforpal changes for|one or
N5 (c) |Baysi an| probabilfity of $teric
triangles therepf) with
act ual overl ap

d/ (f) paranmeter v

va@P2HUs |al gori t|hRBB12B

lues (e.d..
O her

iibrary, for exanple gendgra
es and |correctlness of |values in
I;o be pfpovi ded jby such jor ot her
| ary embodi nenft of thg invention,
hbove findings, jthe liRkrary is
2, 2623 eNOVI Ng regaipgant| gauges
gauges|to generate tHe m ssing
hati vel yjor addijtionally, as a
findingg, |ater generatfi on of
libraries 9nd sub-sét librafies isinodified to take
tthe cal atu. 0 br #8E5bn|i nt o a¢cdutit9 flor exanpl e
in a ggizéﬁi>w as rel fting tg specifijc gauges
and/ p manner @as it 1elates tlo
statl ot n:. nlgu vilor of sdaffolds
gaagé? ffomthei r23'%11§’r§r qQpri ate
hnd/ or a§ parangters for such
vely orjadditignally, tfhe
bss i s chlibrate¢d, for gxanple to
er _di stiFngui sh wWhich tr|angle t ched, it he actua
¥overage of GHach tr]| areg.® | he spafiad118shape (I n
triangl &r e)erof p match pnd/ or the rel atli ve bi nding
str%tgth 0 riousftrianglp neasfres andfjor gauges.
94 2004 136 PCT/ 1L, 20p2/ 000614 14.10 HUVAN
| NTHRACTI ON QURING || BRARY DESI GN The procgss of
desHeRr-re—a—Hafary-rRy-—-be—put-eratl 6—seri—taut-onatic
3c“;"r nanual . uH L”é'éneral?(?s'%hen nor e )o'{se‘?ﬁpl all gauges
and/for scaffo yls arp avail apl e and|suitabl ¢ nodeling
sof tjnar e i )l abl e as wel |, aut pmated de¢signi ng may
be promh% neoexpnpl e of{ this i §
0
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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5 once a conplete library is available, selecting a
sub-set nmay be conpletely automatic, once the desired
wioaloaBilogdss are provi ded. Sone of the library my®e02/000614
enerated automatically in any case, for exanple
ie@i% mrmfougémg&adtﬁve,rmmlan endié¢cniear7, 8523l 25%. Also molecules

| ection caffal ds from eX|st|ng libraries. The
ﬁ?@?ﬁ?ﬂ?‘f&ﬂa’cﬂ” aehlly showay, as pxpepted may be reqU| red to
be APnstEd abdve) thesé %s'ult? P]‘%é%} @5 ‘ﬁ?&léa‘?{ a? B ﬁpng&erdlt that have a

i s noted, however, an exenpl ary “e
trianghe Hmsum\fm'ltmatchestthe tal‘getf Epduts staudd, Cdﬁmmohgn, Hainé in a detectable
known chenical behavior and synthesis paths, so that
manfek achment of noieties should require little or no
research work. In some cases, however, a human may be

152e5xpm1ngt onI y sel ect bet ween aI ternatives but
y to. f| art cul auge or
3@3@9 Hopdafia “Blﬁ arfrpnpéﬁiw 3 e e g Fegonstruct the
spat{a!l‘l%t %:%Eatloﬁg%f ofét:mte?ﬁlrir]ihgﬁ% 4t8d to the current state
dance W

accor sone e I ments o e I hventi on,
ofﬂmmﬁ sts and 15 may al | ow conplete or nearly conplete

e S R R S
HIVPQS 500@ | gulfs 'a['&fs‘ i Egg%@{)b@iﬂédg@ngg Cavafliik lr%]t )Z/‘,ﬁgcp://fdﬂinci.nih.gov”,

exanpl e as above, pos manua
und@ﬁpab]uaﬁhty” tthemn Srekdts frompAIDdS ditingral acreaaswrbm these molecules were

seloci s SHEoch et HROTEh ph (615 PymathraRaF el obAofviohay wes igid enongh to
allow ﬁ&eﬁﬂﬁg@rﬂ@lﬂ:ﬂ? F‘%ﬁ%f’éishhont& ARG ?Jobetl%g,}plﬁ%se %e]suﬁéd ﬁ%ewer than 200

expect rate o gauge

mozamlels Tleducietyariasglésinnidse selegtedpoibchies watt@itstered.
int rvention, at least in sone of the ste of drug
i {Be vausieringrregults shawed dcgoodampich doi the c;'gwgts étfe@tpeement I and the
trian eeram%%le @eémﬂlﬁﬁletﬁﬁ Pt;;@c Gure§! f €Ct Of various

ssunptions, for exanp how F&Const r uct ed | ayout

d eﬂi‘heHéSesnits Wdaﬂidﬁndlaﬂé lﬂmﬁhlsétrtﬁ' gﬁﬁg& (€B., temblRt:€led that were tested
in sone case human expert (or an

for Pﬁ?fsf&% 12“%%86@;@ lil%gﬁ)urmsd then teserstigt AAcave aehon g
o LR BB S B S84 550 PR oy b

genepnak bpistletims sitabld yhuiged) frone avdilableliiiBaes, dather than by construction
sel ect ed failing that costs may be very high. In an
using seakiofdsy §t shawlddheranprecisted thet nﬁnehnq’tdw reawée & detemine the spatial

p031 g rl%{&glﬁéso For é}(g}ngg (ﬁ' &ﬁ' Pt over y %,@? binsdmg affinity.

esl gni ng Uy can

Momieamqowhm:ﬁuésan@rbe re&&vaa)dﬁhame tdses. s not ed , that
various software exists to assist or automat.e this

16. §Y§EHE§J§B@QI§ however (at this point in tine), hunan

SO 4 W BhoR FRI L BUBLEEL ¥ SRSV s e

gangéd Miv@d foyn theftly] shewhn Gl SANIE L. L AlEESnpdrtatt @E& ofYRis\Whthesis is that
2004/ 010136 PCT/1L2002/ 000614 fragnents, however,

it ilugtratesrthat suitablscscafialds anthghuges e abvgilaylnedatandie gmeﬂatads;smg known
chemi&A ;?r%cesgeesa%gp egl f silandar Ic:;zE I?‘l‘lcl;éF EIT 5’31'}':%3% or 'l?y 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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15.1 EXPERIMENT 1 5 Sone of the above neasurenent

met hod was testing using the foll ow ng experinent. In
wigtosa/expsr | ment, known inhibitors of H V-1 PrgicaagS02/000614

were anal yzed to detect a set of triangle neasures

t halt shoold deeupprbcibteli thet rie tovel ndtefPilot éB6thedAif ethe book, the

of i/l ecules including the triangle neasures were ]
maRigylaien FeHRgS IHEqte BPyesisduaeds (AteoS HoRAraups RAmOleavles from this
h g : t T, . .
o B0 S opi ) Bt e ol A58 Rp Wi B3b b g fvenion
exafirples tarlibedry imcluding ong pwbefous eik, tight®Rgil iftetmédiatg lundd¥r of scaffolds

@%qﬂiggg The following entries in the PDB (Protein

as qsgerpegiagrping dlismalively or addifignallyy adibramgdn @ecordqnge with an exemplary
< ™ . ohi bt . Lai S

emSBRERSE, W KRN ncy DS ool 2t Sobo, 1000

20,000t or dnyvimdlley, intefmbdibievdr 1u@er ninaber dft@inged FombaIkD While it is

éﬁ y 2bpz 2upj, 3tlh 5hvp 7upj. 15 The sStructures were )
use Efé?el?cﬁsaé@a Hom thg bork, for example by usingdhescaffoldsidesaribed therein to
: . | I.kion and orientation of the
spm?ﬁﬁ?Ef%g?@ﬁﬁﬁ?ﬂ@é%@#ﬁ? %%%d. The i nhi bitor nol ecul es
were then deconposed into noieties and those were
clustered in space. Strong bonding |ocations were
identified based on the sane noiety in different
nol ecul es binding to a substantially sane binding
| ocation in the protease. Confidence in these
| ocati ons was 20 increased by verifying that the
protein noieties at those | ocations were conpatible
with the inhibitor nolecule noieties. Triplets of the
i nhibitor noieties at the strong binding |ocations
were selected as "triangles". Gauges, for exanple, of
a gauge set as described above, that have those
triangles, are expected to bind, or at |east sone of
t hem shoul ¢ bind. 25 The triplets were used as a query
i nput for a search in MDL's ACD- SC (avail abl e
chem cal directory for screening). Ml ecul es that
mat ched the queries (noieties and size) and the
rigidity requirenents were selected, as shown in the
follow ng table. No. Conmpound MWV Density Cat. No. ny
for (g/m) I mm in 10m 1 276.35 S-83425-4 2.8 96
WO 2004/ 010136 PCT/rL2002/ 000614 2 403.26 1.008
36,667-6 4.001L1 3 391.35 S-63995-8 3.9 4 408. 32
S-84651-1 4.1
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5 0 324.55 S-2210-2 3.2 6 464.56 R-15419-9 4.6 7
445, 57 S-22759-5 1.9 C% 8 - 445.57 S-22675-0 1.9 \I
446. 17 S-95285-0 4.5 QJQ~~NN1 =~
“Qndoml%m- 412.53 S 9757-9 4.1 11i | | 464, B%T’“‘%ﬂ%‘mm
R-15449-0 4.6 97 WD 2004/ 010136 PCT/1L2002/ 000614 12
438. 57 R-15358-3 4.4 13 436.55 R-15353-2 4.4 14
' 2 .53 R3§>§94642 Crll 15 HO 204. 16 S-52812-9 2.0
16. e etzenas, Lyyimidiges 6ymembenediring saafiald 32 0. 887
46443-0 2. 26I a 18 234.34 27302-3 2.3 O OH 19 280. 37
R- 22433-2 2. O~ 20 OH 236.36 44642-4 2.4 HO

The Biginelli dlhydropyrmndlne synthesis (pathway below) is a promising multi
component condensation, which involves the one-pot cyclocondensation of B-ketoesters 2,
aldehydes 3, and ureas 4 providing the heterocycle 1 , which can be oxidized to the

corresponding pyrimidine moiety.

R1 R1
R2 N
L @M% —"
R3” "N~ R4 RYN R R3” 0

r4
s

Biginelli-general multicomponent approach.

Several protocols have been developed for solution phase Biginelli reactions’ In order to drive
the reactions to completion, however generally, an excess of two of the three components 2-4
has often to be employed, and purification steps are required. The solid phase synthesis
provides the desired dihydropyrimidines in good yield and superior purity directly after

cleavage from the resin 2 (pathway below):

HN%\_}L@ jﬂ 0_.

GABA vrea Wang resin

TFA, DCM R
67-98%

. R “-N
Lnt

Another approach for the SP synthesis of highly substituted pyrimidines was recently
published®. In this work the synthesis starts from polymer-bonded thiouronium salt §, which
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21 /-\ 268.33 S-4228-6 2.7 S N\ / 98 WD 2004/ 010136
PCT/ 1L2002/ 000614 22 344.38 NRB-01407 3.4 N N N N
377.51 RIC-03605 3.8 24 OH 245. 37
OF%Q%?%@SA_'Z 5 HH 25 OH 350 31 RIC 03637 3. ZCTAL2002/000614
mdéf@eﬁ@c&bﬁ‘ndb’ﬁ?ﬁibn%ﬂl ac@cy‘l@n&l?et&nds 646 ?orﬁﬁcai@y%ﬁﬂdlﬁeé’l
\ ONO 28 | \ | 460.32 RIC-02058 4.6 O'N O6
(pa aYbPoz@ 456. 59 RJC—02951 4.6 \l \l NvN 30 I \
A77.41 BTB-14801 4.8 \ I \ OHO / 1 \ 31\ 1 O
280.29 BTB-11623 2.8 'N NH 99

iy & CO,H
\( s
o . o R T e ‘(
H, COO-~t-Bu
5 6 R

COH

. HZN_\,(/N {
N

R
7

Tetra substituted pyrimidines a can be prepared via a modified Bigenelli’s synthesis as
described in the pathway below:

3
R1 N R4
4| ‘ﬁ/Z
R2” s /SN'
R3
a

First the imidine functionalities are formed on the acid labile resin to produce the resin
immobilized amidines 234, urea 24 and guanidine 252, Actually, these amidines served as the
first Biginelli building block. Next, the addition of the two other Biginelli building blocks,
namely 2 and 3, to 23-25 leads to generation of dihydropyrimidine scaffolds 20,21 and 22>
respectively. The consequent reduction of ketone moieties (NaBH,, BF30Et,) leads to 14, 15
and 16, which after cleavage (TFA, DCM, 1:1) followed by mild oxidation (CAN, CH;CN)
affords the desired pyrimidines 8, 9° and 10 respectively. The CAN could be removed, after
the completion of the oxidation, by Solid Phase Extraction (SPE) or by simple 96 well SePack.
Other oxidation reagents such as MnO,°, O-chloranil 7, KMnO,®, and CrOs, AcOH, H,SO,
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, CH3CN) 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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core approach towards tetrasubstituted pyrimidines.
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101 WD 2004/ 010136 PCT/1L2002/ 000614 It shoul d be
appreci ated that the novel materials described in the

weoRlis/oioss nani pul ation nethods thereof, syntRgsing002/000614
met hods thereof and groups of nolecules fromthis

book are Ho B4 der ed MG B?n n t H-g ij at
| east some pp;%’ns of th {/en for ple, a
library i Ng one, , SIX j any

i nt ermedi at e nunber of sc foI 5 as des Ij bed
therein. AlteRhatively or addﬁl onally, a library in

accordance wyth an exenpl ary ¢ enbodi ment ofdthe

i nvention, includes at |least 100, 300, 500, 1000,
2000, 4000, 10,000, 20,000 or 4 oerul | er,
intermedi ate or |arger nunber of dauges fromthis
book. Wiile it H efrg to RE
book, for exanplelb sing the

therein to qa% Nof the Iibraf

requi red. 102 20D4/ 010136 PCT/[L2002/ 000614 16. 1
Benzenes, Pyrini di "B 6- nenber e@* og scaffol d The

Bi gi nel I'i di hydropyrim dine synthesis (pathway bel ow)
is a promising multi 5 conponent condensation, which
i nvol ves the one-pot cycl ocondensati on of
(3-ketoesters 2, aldehydes 3, and ureas 4 providing

A sqrigs qf&%ﬁﬁ@g}&bs@tu@d-mq:ﬁﬂmemwm@embe pre@ared by SP using a

cych%g%)pw gv%%ie Jsﬁﬁ%};& d! ne | et %@8{1@5@3,\@ regin, aﬁached o,B-
unsaBirdied %htlbbx%ﬁ:rh%ﬂﬂl wg‘ﬁégﬁwﬁ% K¥RERVia coupling

prot ocol s have been de or’ so |on p ase
of th8ipplyradr and mevl athlwids' 31I(ﬂe1®vaﬂleéd fromcbomigercialte avsikbld @)Bsunsaturated
to _conpl etion, however generally, an excess of two of
carbpxpiciasidse conponents 2-4 has often to be enpl oyed,
and purification s;teps are regguired. The solid phas

-&Bt higsi s pr OVI . the SESI r d di hydr opyri m di E$s [

Rt and sqgerl or NEi T ecTAN CHfaNer 1 N

cl eavagh fromThe resim 2 atj{/ay Berow) ;. 0 | /)\

30 HClg,/toluene R2 N R4
950C b

° 29

© DCM, m)k[m

DMAP |

M R

OH

.._/

Compounds 29"

can be oxidized (CAN, CH;CN) to corresponding pyrimidines b.
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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ROR 02,3, THF, HO - 0 HSN\ ~ y-O0-0 55C R N
\~-NOO-r OvIi OGARA Uea Wang resin TFA, DCM 0
“%%04/&313%8% O\ RNy-OHH Another approach gqim 58800614
SP synt hesi s of highl y substituted pyrimdi nes was
r ecentil yanngubl i shed this woidot he syntpesi

a6t $° r om pol outiRd um gal t 5, ich
& VWG 2bh010T36° PCT/ | %56832 ér??erq es OCHCF,
cycl ocondensatl on WI t B acetylenic ket ones @t 0 &Orm

carboxy pyrimdines 7 (pathway below). C1 CO2H ,Ci
5--fNH + k - R JS~ NH2 COOt-Bu N, 56 R CO2H
H2Nc/i N R 7 5 Tetra substituted pyTim dines aj can
bewggf'epar ed vi g a godified Bigenellil's syn hesis ps
degct bed in t Pt hway, el gy 3 R RAT '411Y2] R2
5—~65— @0 NH

HO
2. TFAIDCM |
K,CO,, = :
: R1” N Rz R1 NéJ\Rz

32 c

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 Knoevenage! 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 higher yields and faster reaction). Malonates 33 are treated with
10 equivalents of the amidine hydrochlorides 23 in dimethylacetamide (DMA) solution, with
excess K;COj; to neutralize the HC! 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

~ammonijum 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 DIEAY’
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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R3 a First the imdine functionalities are forned on
the acid labile resin to produce the resin 10
woahiloizwed am di nes 234, urea 24 and guani di Re1dP202/000614
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Iovved by mld oxidation (CAN, CH3CN) 15 affords the
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shoH{d bd noted that in case ¢fq uoaywEies i cal 1,3

di ketoneg 2 a m xture of 2 isoNesgs afewg,btal ned. 104
7010136 PCT11L2002/ 000614 R NH2 m w
51"I§$1H NRa(R) _a. ra.,ao-c.xy HJ (°°="23 RA NR (R)
oyya Rt f "D 113 R |R R2 0 THF. HC, 55-C
R3(R, ) -~NH2 NaNCO ~N K NH2 24yHO N R (Ra) -- "J 21
NHR2 0 rNH2 ~~ 'kNH i LR3(R )pR52 H2NN R, (R)
"1\ CO,H
P
R4” TN
38

5 A series of various 3,4,5-trisubstituted phenols 39 can be synthesized in high yields using the

“cyclization-cleavage “ approach *.
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22 B.Cheeem WD 95119712, 1995 R2 OR2 N ~ R2
YIR (R) N2BK, 8FOF. 13 /1~/ 'I PRA) 1. TFA/DCM N Ra(R-)
wifoolkBRotdg2) R4 N R3(% 2. CAN. DMA f 20 0) 14 P]E%LHQMOOOGM
M NRi OCH H ) NOH 1. TFA,DCM R30OVe R4 | N | .
CAN DVA . 20R ~-R2"NII R(R NaBH'

BF3 R(R)luFA/DCM (R) HONRNAR) HON
15RO =R (H
1%—@ HO'RL 2. CAN, DI\/AleS@/IZRzNI R2(RI)
. Bocl0 jj 11 R(R) 1. TFADCM Re(R) H2N I~ N
R,(R) 2. NaBH4. BoHN~~ ~~R (R2) 2 . CAN, DVA H2N N
R(R,) rJ 22 BFOCet, 1640 R RO (THR N OH
Al DCMLN R3=6e nahy  HN 2. N, DVA H2N-R"RE=N RL
1 3 org approach—to [
pyrim di nés§ 405 WO 2004/ 3101 PCTYTN2002) 000614 It
was denonstragted” that di Qydropyrimdin car boxylic
acid can ba%ansformad into car boxyl—bg/é i de which
in turmasunderygoes Curtius rearranggment gi ve
i socyanate. This

)
0@4- R3 S—— \_ 7+ rs
R1 R1
4 R R2 —

—_— ._O_\ @ fi itral:on H+ )C[Rz
HO R1
i :R2 39
NaO R1

Base catalyzed reactions between a,-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 o,B-unsaturated ketones was carried for 16 h, and after filtration of the
resin the library 39 is obtained.
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HZNf RL OOH e f A series of
2,5,6-trisubstituted-4-oxo-di hydropyrimdines 29 can

wbaoiapased by SP using a cyclization-cl eavaggrir2o02/000614

22,

strategyl3 fromreadily avail abl e am di nes 23 and
Kediritzlat A.aCeeHeth, 393-8051,h9e)ur at ed car boxylic acids
3014 (see pathway bel ow). Conpound 30 is obtained via
coupling of the polymer and acyl-chloride 31
(derivetized fromconmmercially available a, (3
unsaturated carboxylic acids. R4 O WO RL H2ZN) I I NH
23 RL RL NH CAN, CH3CN HCI I ~,~/to;ene - N'R4 R2 (NXR4
30 R R2 95C 0 29 b DCM R1L DVAP 31 Rz _ /COH 10
Conmpounds 29136 can be oxidi zed (CAN, CH3CN) to
corresponding pyrimdines b. A solid phase nethod for
the preparati on of Knoevenagel condensation products
fromresin bound mal onates and mnal oni ¢ aci ds has
potential for the preparation of hetero- and
carbocyclic conpounds. (see pathway bel ow) 107 WO
2004/ 010136 PCT/ 1L2002/ 000614 1. Meldrum's O R, CHO,
acid WOH - -0 OCH2CF3 Tol uene -O OCH2CF3 2. .
CF3CHzOH Di pmi di ne acetate 34 R1L 33 0O H 23 NH 1.
CAN, DMA
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16

0-0 NH2. TFAIDCMHO ~j CO3. RILNRR RLNR2 32 C

Mal oni ¢ aci d nonoester (see pathway above) are
witf RB2§88s¢f r om macroporous Wang resin  (Agr oPORRyr/11.2002/000614
Argonaut Technol ogies)" by treatnment with Meldrunis

aci ds. Conversion of the unsymmetrical ester 34 was
achieved by treatnent with trifluoroethanol and D C,

o) | Knoey.en |, condensatjop with the al dehyde
16'% r/"fﬁzglgr‘géb?weo Feﬁgér gy §°ﬁ#@{2%te to give
substituted nethyl ene mal onate 33. For the bulk resin

preparation of 33 (2-10g. of resin), the Knoevenagel
ThedpintelA s gAelingsd senipilistic Batay 15p Inthe patiwaybaley. The key

My . r i ch:..0av onsi .hi i.el ds
stop Tk Sfesis YEURE cclh i RS e it AT Y i
polygﬁosiﬂuﬁél@di@ MEA )t 11046670, dihich Atgdombldeditedds, 2 iThe isomers 2a
i met hyl acet ani de %I\_/A) solution, with excess K2C03
and 2B cprb¢ seppiated dupiag Harifisgtioni Hbe atipg trigzoles Gaghoganbegmenaged by

hearBlotBelihb e B d8e b AR KBl PR o S 8RB 110

120DEmYrddeR@ SHITEAJ80THRY berkstritzolethilaing biocks 6a.HUB prepared from
Oxidation of 32 with 0.2Mceric ammoniumnitrate

monogylisfituted nbkeaBilines oy xpduetioniod N group (SnCl, or Hx/Pd) and subsequent
. _hydr.oxy=pytd m.dines.. C.eaviynng under acidic conditions
d‘az?%@ﬂpﬁéﬁfeg@&9&ﬂ??g?-%“gi ves secondary sub-library c
(The sub-library ¢ exists in igs tautoneric feerm
4- pyri nie .mi&;l'lw.uexaqﬁ?i r tadyd or<pm
synt hesi s M-seetHareous r ggubstitat ad @
menbered r]nd% ar¥described bel ok The amif
react in solution with comercially available

[ bi s(met hyl t hi o) net hyl i dene] mal ononitrile 35 (see
pat hway bel ow) in the presence of D EA17 20 to give

t he correspondi ng net hyl t hi opyri . The latter
are oxidized wth Iu ui v of in DCM or
- H20218 to formthe i [, TEOWET € ivatives

36 which are subjected to amne s iltution with NH3
19 (di oxane room t enper at ure) | eadi \ffter nitrile
hydrol ysis 108 WD 2004/ 010136 02/ 000614

(TFPA) 10, to the final_am nopyr 3 37. If LiOHis

used instead of JNH3 t cor respore] » - heat
hydr oxypyPidi nesy 39| 2 aflg ermnc' , rNgNoﬁf ained. 0
N y

I H2NKNH2 cl

R1

R1
3

R3
nz\m
e
N8 1a
R,
rr——— R4
R3
“CC 9
-
N 1w
R1

synthesis of Indolo[2,3-bjquinoline

2ab R4

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
| | 113 |



24 SMe CN SMeCN NH 35 SO02Me NH2 1. AcCN, DIEA, OTCGRT
N CN 1. NH3, _Dioxane NL /CO2H HZN-NH2 Il 2. m CPBA,

WM AdodeNH 2. F c'" R4 N NH2 25 36 2 F | F° "cﬁizoo%mu
1. LIOH, F Dioxane 2. Fl~w,~ H2N NH F co~ m2§

comﬁ:ﬁxﬁ RehalliX thdbtadfed Squinsiioh€$s hloviadte®dth freshly dlStlHed POCI;® to
4. 5-trisubstituted phenols 39 can be synthesized in

affom 3h Agapt@iea@pwa% namely 'seljdphasgt yothesis efviayb, can be utilized using
N2 0 04/ 6.PCT/ | 12000]
aiss NG s wil” i dudperfareRivlp ingtonst g U0 . o,
o~ O { 43042N+R3-~\ RBRL 0 OR O:pfc 41 R
¢ L@EZ Ao BTG L A RN AcOH, SMNP g N
NH, colidine, RT N~ o ref o

Rt N
H
R o A

/.

DMF X
DIEA, 1000¢ @ i Yy __heet
NNy

R1

R3 Tabh R4
RN
N N
[
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 tTesin or

altematively prepared by Curtius rearrangement from corresponding carboxyl derivatives.
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R3O\ / -~\ filtration, HH 3 NHORL + R3 R2 39
NaO | Rl Base catal yzed reacti ons between
Wo odaddgsd ur at ed ketones and pol yner bonded agféﬁﬁ%
groups 42 (see pathway above) result in a tan 21000614
Refteriees! addi tion/annul ation reaction with 5
concomtant cleavage fromthe resin to obtain the
desi red phenols 39 The synthesis initiates using resin
re d opg Mer s i esin by coupling with Sodium
g ﬁgg%ng%grl QMe 1 24%?%%?% ng hi gher | oading capacity
rzesmr&h@ﬁmny\/ryz@.u’smgsssuccessful Iy quarterni zed by 1-

bronnﬁﬁopane -one (or 2-brono 1-phenyl propn-I-one;
3. prab ket BDIEATJABRY| et hanone; 2- brono-I - phenyl

ut no but an-2-one) to afford

gol -?Ryrni(g)lqﬁ{o&iﬁlggt 43. 10 Reaction of 43 with

8. (Grg@ya 1IN 8doket ones was carried for 16 h, and
after filtration of the resin the Ilbrarg/b39 IS

6btfar ether syméieide mathed farthe ywepaation oflodde[2,3-blquinoline see

PCT/ 11.2002£ 000614 1. .Tet,. 32, .6 199

Wit B payeizsle ing 45 isctganys I Org Crem 6450600,
Ch e A é:tngi'ﬁ glsbrémo%%g 2 line 1@%19) Chamm%e 2 ebrogana\%bggﬁl@& 106% |’1§97
1995vial. m@hﬁpbem&be Dﬂmam Rdctimnge JMad Chemr3 7t 3563 r1 994
carbonyl tautoner ; heterocyclic Chem 3. (1984). 6.
Phar mazi e, 5435, (1999) 7. J. Heterocyclic 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, 5473, (1992). 12. a. A
Marzinzik, J. Org. Chem, 63, 723, (1998) b. WO
9815532 :
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15 ¢c. Sib. Khimzh. 87, (1991) d. J. Heterocyclic
Chem 24, 1141, (1987) 13. a. S. Kol odziej

(1985). 14. a. D. Powers, Tetrahedron, 54, ' 408 5,

(1998); 20 b. K Ito, J. Heterocyclic Chem, 29, 1037,
(1992). 15. a. B er, Tet.Lett., 40, 4973

Hanp
16, gll lwt}r@%gggles%qd &q;pgo;m r’dgﬂg@ 61 ﬁ%éggts'% g:?/% sca?‘folds

Tadesse J. Conmb. Chem 1, 184, (1999). 25 17. T.

I I 4 1998
b e o o 5o el K905 soiBloibdolq skeeton from
5 tﬁ rgﬂa} {4997 an ?n 39, 4156 (1996) c.
red f/ynlghesns foAnd te’slé’;M?gacfg M et 6557 (1998) .
Imifids. anﬂdmbsﬁtutcdanetplfeneh miderfeb myhuldstep seattioreinyhe preﬁdca\bf palladium
|l ead to 4-pyr.im.do terqcyclic Chem

. oJ. 49,
cat X%MIOGE%SW%@EM&: o&’é@f preTobtiingstiny 2906 ths (2@3 pathway below).
KatrrltzkyA Tet. Letds , r39, 8051 (1998 . 112 WO
2004/ 010 2002/?614 16. .

| ndo/ of ]qU| ol i ne
5'1'20[ 29 3- b] quw*hol i
I ingd—tmTth thway
RTSynthesis i &1 decorrpo
triazoles 2a,®Rein polyphosphoric acig t
110- 160C, which affords the desired i '{f@ﬂ
i somers 2a genetal 2thenmrfobthe pegparativn df oindolpindoles
Purification. The starting triazoles 2a,b can be
prepared by heating trisubstututed chl oroquinolines 3
bui.d di b 0
By g 983 PGt pofs bk fho bORSIbARG Mot Binct fkod premade
di- dyl triedstititedphienylpicetykeness.f r om 10 nonosubsti t ut ed
nitro- anlllnes by reduction of  NO2 group (SnCl2 or

A largs iihrery.of asoindodaibdrlsi-4 can boohtrined (swmwakb@pwgf

obt ai ned di am nes. 14 RS y
R, @ .
or ! I
' 1

10

R3 Rt R3 2a

15

This annulation reaction comprise of two steps synthesis without isolation of intermediate
iodoimines 6. The steps of the synthesis are as follows:
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R2 9"NH, coWlb,s. wax~al STC DCM R2 \R3 PPA" RT I/ MC
O HRLRLRL54 M-k NwNg ZNaN.r Ni Nw, 2NaN, w
wo20BRiolds ~ N ea,b R3 R3 heat POCI, R2 DNFP’cﬂILhoomoosm
\ NC DEA 10CNN RIR1R32abR4R2\\\ R4
N timineRd isfdrmdRBin sohitidin usiRg dsymg feagénss such as TMOF, molecular sieves or
of l.ndgQl.o[ 2, 3- b] qui nol i ne 15 2-chloro-quinolines 3 is
@E‘Hg & in three steps fromdisubstituted anilines

pr
ir i it b

%r ggt#%%%% % %@:&%ggf col T %ﬁ]ﬁgg&%eﬁg 0- ggﬁéjﬁat‘% Jable or pre-

wi tfornhdaedi- ﬁncﬁﬁomsuﬁstmne@i@bbémaﬁmmoﬁtﬂishmcbmenes using

i ntranol ecul ar cyﬁl i zation of 5 under acidic

5 206tAngag Fekrapabysty 1. Aoy rpwe omdtﬁeéﬁieckm\qapm on i solid phase

i SaR B LR AR A0 fisd o1l el rlikEiR0ah b used for

nankd yexs slep ds fthwitkows ydtbh@digsthe tathiyst)becaase theontd is réqi@dd for the

usi ng
next step.
RS R3
Pd cat. R4
R4 + ’ ' >
i - R3 | l
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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di substituted anilines with solid support attachable
functional groups (CO2H, NH2, OH). 0 r \ MBTC oCM
w@&obzubloﬁls AcOH, SMNP rx R3 NN calllOlne, RT P\éTﬁLE‘ﬁ)fzfooom
O RLI1I0RL ~NNx C- BB NN8a,b R3R3
.x/I\(]EA,,lOOOerheat s \' N CINNRIftt
R3Ta,b R& XH I\ \' \ RA N~ H1la R7
solid p rSYNt th| s of g

® , 3-b] qui rTe#l ne Th&9&ar ti ng

Qljgdded on approprllate resin accordi t heret ype of

r¢ thé functional |Joup to be attache¥. | fo%she
fungtional group |§"SCOZH the resin will be phenolic
(see quinoline chapter change fornul ation according
with the format of the patent) and the |oading is 10
perfornmed under .esterification conditions (BTC, DVAP);
if the functio group is OH the |oading can be
perff ned by M T bu reaction; and if the functional

i ) gtarting aniline will be | oaded

under sul f ong ghdi ti ons on sul fonyl chloride

resin or agternyg ivé‘fy prepared by Curtius

rearrangenent from correspondi ng carboxyl derivatives.

~ For generation of 11-amino-isoindoloindoles, carboxyalkyne 5 can be used for preparation of

11-carboxy-isoindoloindoles 1-4. The last can be converted to corresponding azodocarbonyl

14 (n-BuOCOCI, then NaN3)"*® (see pathway below), which can undergo rearrangement

through nitrene intermediate to provide desired 11-amino-isoindoloindole sub-library 13.

@1 v@ ? _ Pd.cat cat R ”/ m —_—

CO Et

» ) §
L.
e @
¢ R4
R1 NH,

13

Constant polar functional group can be added such as guanidine. The most convenient location
for this purpose is the para position on pheny! 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 deprotectmn (TFA/DCM), the
final library 8.

118



114 WD 2004/ 010136 PCT/ 1L2002/ 000614 References It.

Bi oorg. Med. Chem, 7 2457,1999 2. Arch Pharm 321463,
wbIRBydoss Tet Lett 39 1827 1998 4. Og Syn CeleriphoodBoosia
106 5. Og Syn Col Vol 3 194 6. for other synthetic

met hod for the preparation of |ndol o[ 2, 3- b]th“noI I ne

- see a.'wr om acy#ixenzotri azol e and acyl i

Wg Ch 65 80 000 1Q@s b. coupling of
13- or ono&ai nol i ith 2- hagonat e, Sy L
@92_&__\4.& a podi fied ebuJLlIan.n_Leact
em 37 3503 %ﬁ ™5 WQ| 20047 %101%6

¥ PCT/ 1L2002/ 00 16. 3 | 0| ndol oi ndol es ahd
i soi ndol oi ngpldrigs 6, 5, ; tetra cyclic scaffol dss
Herein, is deScribed the Pd catal yzed annul ation' to
forn1an i soi ndol oi ndol e skeleton from5 readily
prepared i m nes and intéﬁh=l aryl acetyl enes. |Innes
and d{ssubstituted acetylunes undergo a nultistep
11 Qe ™A | Hgertire pr esence pal I adium catalyst to
produce isoi.pdol oi ndol es?2 mhtch are obtained in good
2% FR5 4Pl 45~ K2R3
NI RS NH2 o N+ 3 R . 1RL/71 10 4 R3 R3
R2 i soi ndol oi ndol e gepfefak schene for the preparation
of isoindol oi ndol es "0 By®using divers buil ding
bl ocks - either nono- or di-$ubstituted iodo-anilines
7, and premade di- or trisubstituted phenyl
e arge library of isoindol oi ndol el-4
waggnk%iéﬂgg)?%ﬂ%@e%see pat hway below). R5 NHs 9 \ R5
oror RA\ RA R4 R4

A slightly modified isoindoloindolone scaffold (see below) can be prepared by two systematic

5 routes:
R2 .
O N Ré
.9
o R

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 jodoaniline
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 out in to ways: 1.
Regular coupling of BB to indole using DCC/DMAP""; 2. Using a pre formed acid

chloride™® %,
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15

RT NRS+1 1 14, RBRRE RB Rz RA5d5c 5b5a781P
PREPRA R\ RR\VNI\VRR\\NI\VRM/ RMAR
wWeSooiboRs R R3 R1 R3 R1L R3 2a + 4a + 3 1 RScrbboz/ocosis
gR4 RS R2I \ NI \ INR R3 RL R3 4b 2b 15 This

annul ation reaction conprise of two
wi thout isolation of internediatfe

2004/ 010136 PCT/1L200 614 1. ' 6 is formed in
sol ution using dryi ng@g&nts such—as—TNOF, nol ecul ar
sieves or Na2so4. % heHacet yl"yfest &ramse prepared by
Heck reaction between conmerci al | ytsavail abl e or pre-
formed di- and nonosubstituted i odobenzenes and
nonosubstituted acetyl enes using 5 standard Pd
catal ysts 3-8 (seg pathway bel ow) .[—Mdi-tigg—eck
reaction on solid phase b, MoRO [be -12. When
we use sotuti hase, the reactign Rpe
used for the ne>'2' «AS 11, wit|hHut ing {he
catal yst, becausd't one i s requijfred foroth next
step. f R5 R37 R3

Qpg” 88nt hesi s

15

3. Cyclization using Pd catalyzed reaction (Heck annulation)* *!. 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).

R4

The indole 18 can be prepared by traceless solid phase indole synthesis using indole N-H as a
resin attachment point *2, 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 2,

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(PPh;),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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R4A Pd cat. R4 | + 11l / R3IlI R25 10 Heck reaction
for the preparation of substituted phenyl acetyl enes
wd 2000610830 ul ation of internal alkynes to
i soi ndol oi ndol es using Pd(OAc)2 in the presenggrmé%[mggom14
wasafolunethhi TMSaub@BitdtdiTCacdtyledddireadily wéheto conpletiontah 80°C with almost
lfbstltuents is at ortho- position, the ring closure
complete regiogeleeliVityn 1 egi osel ective manner af f or di ng

t sy
ThSafSlal ISR s (O Ul B bARRAA Bihife et B e
conesponting azeddcardehylCivhich tyn @ider dgdl@arrﬁigaﬁaﬁt&hﬂ@)agﬁ Ritfefit int@mediate
the_pal]adiumin _the a-palladiuminternediate, which
to progﬂde&%@d wvﬂ@mwm‘ﬂ@am subrlibr@ayher cases the two
I somers can be separated by chromatography. 20 For
generation of 11-hydroxy i soi ndol oi ndol es: TNS

pL o ect ed hydr oxyal k 11 camsb=—ruti | i zed,
rat—+-ﬁg-a-f-ter (NB@EO '(-nf‘BuerF')
Zheir oxy- i soi ndol of ndol &* suﬁd‘[ ﬂﬁ’gﬁywﬁ (see pat hway
g bel ow). 117 WO 2004/ 028136 PT¥sI L2002/ 000614 R3 R3
Rruprziessl R4 Pd cat. R7 \ ry / Il | [/ gfVS  OTMS
6 n-BuUNP\ N/ / R&A R OH For g n of 1
|

- emer at
-am no-i soi [ %5‘ an be used
for preparg®ion of 11-carboxy-fa&soNgdol o1 r

1- am no-i soi ndol oi ndol es, carboxy
dol es 1-4.

The | a cBHAE ed t r espgmm
—aZolbg Ryl 5 14 n-B en ’IﬁhNBﬁl@t“?ﬂs () (see

pat h\/\g‘% ber'ovv) whi ch cap under go rearrangenent
u A

thro nitrene internmediate to prOV|de desired
11- am no-i soi ndol oi ndol e sub{t+i+brat y 33
Rz [
\ | 1, PA{PPhy)/ KOAC O N Re | O X
L OMF £ 110:C HX N O HX N O
4 OH,
4 R4 2, LOH, THFEALO d I 5 L
1. Pd(PP,)! KOAC Ra 23 24
2, Nal, 26
R2
@ 3 4 ol LBUOH, ref R4 TFADCM 0 X -
N,CO T om O B T N 0
O ra
30 25
X=0,C0,

preparation of isoindoloindolone

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.

121



10

15

20

25

RBR2\ N\ \ I I / RAPd. cat No/ 411 I /| | R4 R
COEt R COEt 65\ / 3 R ~-N/RA RA RN K

woNo4drd1363 Constant polar functional group caietha002/000614
added such as guani di ne. The npbst conveni ent |ocation

A sdddnfl ¥y o fmati6p 65 RoindolohloRAESpRSRtdd iR &mllwamwafsz
ring derived frm imne 10 (see pathway bel ow). The

R2i M n bearss /Bpoc pmrat ect e m ne1.@r Wi RBS
:.-o‘ e JepT Ot ect ed, %ﬂ nnub,a:tpfhgn W TR
appl opr+ dl kyhe, " To 9. // Am no—i-sei ndol g
R1 Can ‘NeAact VIR Y bi s- Borf Thi ONT &a_16 sEdgQiHE, FEA) by
obtain, after s@bsequent depra '
final library 8. 118 WO 2084/ 010 365PCT/ 1 L2002/ 000614
H2ZN ,8(r)p NHBpoe NH RS RS \ paww | / R4 1. PC CaL R2 Axey
N N+ 23%FADCMRA R R21 | RT RBR3 R1L R2 10 9
stepHis Mlfintramolecular wittig reaction. Substituted ortho-alkyl anilines and phthalic

anhydride derivatives react to form aryl phthalimides. These can be converted to phosphonium

salts and can be closed to isoindoloindolone system.
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Z H 1. NHBOC NBCc HQC6TEA 5 2 TFADCMI \ NR4 R R3

8 16.3.1 | soindol oi ndol ones A slightly nodified

woRfeeks ndol one scaffold (see bel ow) can be ﬁﬁﬁ%ﬁgooﬁm

by two systematic 5 routes: RZ R4 Rl &\, R3 A
3L MesabiecE. déaracygles 41) 1087,4099%). i n t he pat hway bel ow

a'] aﬁlproach present ed abgve is divided to three ngjor
gﬁ%‘ A. Tt fetin 3951316 (18P8)- or tri-substituted indol es:

{ § .= K r i acetylene 10 and
23 atockE R (g%?gg%gby A DL gl ng with
4. Uampcko RO 0GRZ Chem 68, 9652, (1998)coupl i ng of
di substituted ortho-i odo benzoic acid BB to indole 18
#an Helfemraoyelgs Ghem.i 2, 633.(8989). 1.  Regul ar coupl i ng of
BB to indol e using DCC/ DVAP17; 2. Using a pre forned
acid chloridels' 19 119 WO 2004/ 010136

PCT/ 1 L2002/ 000614 Lf,> BB CR2 na w R H TEA TO01,
W few hours 18 R2 R2 P4(PPh,hlKOAc ' \ R4
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20

Rl DVF 1110C WN R4 0 OR3 17 R3 15 3. Cclization
using Pd catal yzed reaction 20, 21 y g (Heck

wiyshid@loign) - The addition is very specific usf;dwlg;;HJ0[,2,000614
i odo- benzoyl ring. In case the 7th position is
occupied it can add to 7 5 position of the |ndole
instead of position 2. This addition gives us a new

f ql d ich i nother library (see pat hway
1543&?'8\@'"9 W"ﬁfag’i’%’l N\ R& O\ RLRA O R5 R2 "51IN
R5 R4 The indole 18 can be prepared by tracel ess solid
in oIe hesls using indole NNH as a __10 resin

The %{?ﬁ@é ol ﬁ‘é‘? in this implementabion isthe singleatara gcalfpldingmely one
eof of the nost efficient
carbcgrgﬁ%ﬁﬁ@hop a %&ﬁaé?%%ﬁ%oaf i ndol e synthesis is the

Pd( O -nedi ated reaction of 2-iodo- anilines with
acetylenes in the presenc(f:i of base as devel oped by
Larock 23' 24. Monosubstitd rbodoani line, after
| oadi ng onto the THP resng ough an am nal |inkage
usi ng PPTS can give 20 (s é ppghway bel ow). Repl acing
the catal yst to Pd(PPh3)2Cl12 and using 15 the DCE
sol ubl e base TGV were found @ao be beneficial in
pushi ng the annul ati on reaction to conpl etion,
affording 19. Resin cleavage with 10% TFA then can
The lghrery atﬂ@@ﬁlﬁiﬁ@ésﬁr‘\m?é seb-lilgraripg b- eim blow0bat/represe®6 compounds with

one opittnt s el g snd 1BReo bR il of WRsGHiORb olipg Fhe carbon:

al nost conplete regiocelectivity. The carboxylated 15
(R2 = CO2H) can be converted to am ne anal og 16

thrﬁ gh the cor ggspondi ng azadgcar bonyl , whi dﬂ can

under%tfegrrangerr%liﬂro l—?h ni i ntermedj at e

R1 R2

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):

O 0O

R1 R1 R1
R2 R2 R2 )}\ /[J\
H0>g H H2N>gH H2N>§Hz HN~ "OH HO™ "OH

f g | h i j

However, the synthesis of the a-amino acids k, e-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.

124



10

- 15

5 to provide desired am no-isoi ndol oi ndol one
sub-library. \' I TM5-= R2 X I / N ~x / NH 20 nol%
wiodoBiAn0)36Cl 6 | TMG (10 egNv), DM, 110-C H 29 P%lﬁ}ifdo%oosm
TL, 8317,1998 BB R2 R2 x \ \ 10%FAfDCM x \ 01 / TMS
Som¢ ofifhi¢ EAmpTahdsibesed dnehe tmvbisscafold 28mdétlReorkaetdlly alailable.
s et el bty B, b
CR3 2324 2.NaN, 26 R2 112 \ \ Rc Td,
°°nv;ntw’gg'}h§§@\ \ \ R4 TFAIDCM\ RO N ~q | / N/ Bao
The ﬂ&rliaky Alcohols B danlbe/synthésized ReroGiEe Wrdi3mdnIPoRidationrsP olefins 2( as a
CO, preparatioqn of isoindoloindol one 10 The hydrox
key sigRel PROSREIBE $POdisria Sbishadready gogsess the r@,wed@ahst@eents Hsee pathway
be lmgfnerat ed by SP synthesis (see pathway above)
starting by |loading the appropriate iodo-aniline on
the resin 9 and effecting the annulation with TVS
acetyl enes. The subsequent benzoyl ation and annul ati on
of 27 followed by cleavage fr thg resin gffords 25.

B 121 0 0101363 Pei/ I L / 0@ 4
m= u<

—_— >rR2
HO

R2

2 ' 1

1. TEMSO,0, THF, -40°C y N>rR2

2. NHy/dioxane, 0°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 2°. As expected from the SN2
mechanism, cleavage usvally 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.

0 THE T E HO.__R2
R THF / Ether
g - I +  e-oH
R2
b

0 R1
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A second way of formation of isoindol oi ndol ones
presented in the foll ow ng pathway2s: R2 CHZR3 R5 O
wie200die8 1. Br2 or NBS R3 + 1 Op 2. PPh3.0 |PCNNLZ(B§-IOGO614
NHZ R4 R N 3.BuLi, THER ~~~" OR4 0o OR5 R4
By tikieyode capbé prepared only tatlid!ry(aﬂdohols mtlttwg idexstichl abkyl or phenyl

subsits B ke @f&fﬁvega”' ot B PR syt SPhEHISLQ dgede apicly

the s&b%as‘ry%ﬁﬁ.hlgﬁarygmgg Pglgsphonl um5 salts and can

be cl 6sed to 1soi ndol oi ndol one system References: 1.
The tdrydrixy Reidd m dam be@btained Sycstraiphiforwai2d Sne-HdiGR8dedurelPord the
Roesch K, Org, Lett., 1551, (1999). 3. Macdonald G
5 co @f&ﬂm&%ﬂﬁ%@rﬂm@d@aﬁh{vmb@ym cuoxorgeid 6 pre @mmerm@llg available and

their RERenP it Rt redgetts 2 o TR, S0/C-pey e S lfred m

prodi#&95, (1997). 15 7. Cai M Synthetic Conmun. 27, 1935,
(1997). 8. Watanabe T. SynLett. 207, (1992). 9.
I1ini M Feauiv. RMOBr 38 ~ 7963, 4997). 10. Tet.
et t on38, 2307 4¥4dh7) . 11, }%Wé tt. 38, 2439,
O

R1” (T§97). 20 12. Amatore C JR1 em 61, 5169,
(1896). 13. Rawal V. Tet. Lett.p35, 4947, (1994). 14.
4Csuk R Tet. Lett. 36, 7193, (1995) 15. Paik S. Tet.
Lett 37, 5303, (1996). 16. AtiMada V. Bioorganic &
Medi ci nal Chemistry, 2487, (1999). 25 17. Kraus G
Synt hetic Commun. 23, 55, (1993). 18. Kozi kowski A

10 A Scz%'fbals% %étivate'd lsro'ﬁ?elsﬁppdrﬂe‘ﬂ%hh sohibde peiAeK(PRG) trdanaReei®dly
alkylated with the wide variety of electrophiles in the presence of carbonate base (CszCOs) in
acetonitrile’ providing non-stercospecific amino acid esters.

Similarly, Schiff base activated amino acids +-Butyl esters 8 can be alkylated to a-C
disubstituted analogs 7 (pathway below) using alkyl bromides and the LDA as a base (LDA,

15 THF, -40°C).

9 i
#NWOR' 1.RX G300, MeCN *IIIOR'
o S
O 8 5

R1 = PEG 3400
R1 :)ﬂﬂﬂ /Hr 1.LDA, THF, 40°C _
- 0 — =N
c H,N"\,( 7< . A|/ 2,R2X, 400C-RT. 48h
o
8

R1, R2
O Ao oH
=N ————— HN
o o]
W u
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20. Shao H Tet. Lett. 39, 7235, (1998). 122 WO
2004/ 010136 PCT/1L2002/ 000614 21. Desarbre E
wietdoaowases 41, 1987, (1995). 22. Smith A Tetpcyagbdoz/ooosis
39, 8317, (1998). 23. Larocke R J. Og. Chem 60,
The Schiff baged 8 @51 be p2garet by draksmitiatidn of3hg cothemialbBavailfie s-Bu ester

of actsio s 9 Wil ksopbioagns Snso ey, 3@?@3&2@%@@“ o1 el
R e T R T S L

It showddrbe memﬁtﬁ1ed5hat all pesduse Fehearhted uﬂh:stchepteﬁz{te eAdntio-unselective and
Structure a: RICR2Z R4 R3 a The library a consists of

5  requisgpgepamiion ohenantiemsers o8 chiral coliam. Fhe utilizatinn of raspmissaixtures could

W|th one constant functional group and
bealgoo%%rg)en ent variety of substituents around the carbon:
I0RM\_ R R R2 R1\ _ R2 101 HO R3 H2N R3 HO2C R3
RLR2 bcde The secondary sub-libraries conprising
Referensessr three constant polar functionalities (see
bel ow) may be sonmewhat |imted, because of the
chem cal unstability of nol ecul es bearing two or

10’ 1t hree gem;ﬁahe@m rzgssqug']aggroxyl at ons (conpounds
f-j): 15 Rl R2 H2N H2N>1R2 H2NACH

2HO OH OHR@ss. Qk@nfR@Vﬁsﬁ,G%ﬁ)lowever, the synthesis of

the a- am ,ac h Xy acids m and

3a- di carb b’(fje”étpdgd' qg ﬁknown For exanpl e they
4are deSCS' Qﬁﬂldrﬁ;ekﬁtnl lTHbS CRém OB 46 d0poRCt i ve
a-am no aci ds by

5. a. B. Sauvagnat, Ter. Lett., 39, 821, (1998).;

15 b. B. Sauvagnat, J. Comb. Chem., 2, 134, (2000).
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Robert M WIIianms, Perganon Press. 20 124 WO
2004/ 010136 PCT/1L2002/ 000614 Sone of the conpounds
WorsH t he carbon scaffold are nostly conneygqﬁ
ava?ﬁggFg Those that are not commercially aval % éwmam
can be synthesized, nostly in solution, by
conventional nmet hods. The tetriary alcohols bl can be
nt hesi zed .t hrqugh, t he wel | _known epoxi dati on of
1550 pdiazepires, 6, bicyglisseaffold oduci ng epoxi des 1,
whi ch al ready possess the required substituents?2 (see
pat hway below) LiAlHa Rl mCPBA, DCM O Rl THF R R2
Benzpghepgpinaare thewpgpticrand PHOVBISED, 2, As snoh ther lzhberzodiazepines

s bove B B GO B G SEAEHRIRA 0 0010

The syhilesis of\t d-Hen@bdiazkBinks) @s 64366 64 HRPosuRASI dc06h Mbmbered ring, via
epoxi des i s easi %y carried out. The nost common

lactamizgfjemin high yield\1134, whi ch reacts through the

A g RRa R ke b Pl i YSpERP PR RS el b mine

moief}ds deReibé®l thapathdhgbélew. b is formed. Product b
serves as the starting material for the tertiary

10 am nes ¢, which are obtained fromb by substitution
of correspondl ng trifluoromethylsul fongte wth amonia
in di oxane.jzl The solid phg,ge prep on of the
ter

“dry al c ozs b nr t|yna epart ed4.
up-y %emm YoTves
), G’n 'B‘T“@t‘hr”tffﬂﬁ’mﬁucl eophie®skti 0 ester bound
pol yrrers 3. R2ZMgX OyRI THF/ Et her HOO/R2 J1 + S-OH O

RL R 3b
HE( N OI N R Ha
NMO, TRAP, DMF, it TFA,DCM, rt, 1-2h
—- .’\ N —_— —_——
R1 R1 R1
R4 @ ==(2
ot St ~
Boch! R3 BochNH R3 R2
5 6 7

.’\o—dM—sVs = ./\h'}‘

Solid phase synthesis of benzodiazepines

According to this strategy the aldehyde resin 1 is coupled to f-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, 1t, few hours)
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125 WD 2004/ 010136 PCT/ 1L2002/ 000614 By this node can

be prepared only tetriary alcohols with two identical

“ﬂjmmﬁg?’dohenyl substituents (R2), thus, limgi f)ﬁz{)(ﬂ?ﬂomu
diversity of the products, but still able to generate

r aful affoyd thehBos prodevtial ymiso-aidohblr dkiva®ie (DN Renival F tlzie protecting
al cohol S. The a- hydroxy acids m can be obtai ned by

st BRrpmieibEwar d one- pot procedure fromthe 5

(gg#gﬁ}&g}gl CO n@gh g&?%&g@ ﬁ‘gﬁ?‘&ﬂgﬁé’ &F ﬁ@%yqerdeegtvf’ﬁeﬁ followed

Wi bjicdupligs mamccﬁma 5@m§ BRAERLY to foﬁlﬂfihe 369 %Bedl aﬁﬂﬂo-alcohol

to the desired m ucts. 0 2equiv.
40@@VM1V¢3\(99%1R@DV8®003164H¢WCM @01&:3?161&11‘2 base act i vat ed
gl yci ne supported on a soluble polymer (PEG 6 can be
readily alkylated with the wide variety of

| ectrophiles in the presenceggf carbonate base

BocNH CsMeB) 1 R;MoBCBHRM t _r'h‘lécigl pr&vi di ng

0
OH 2 BB
BocNHj)LN,.OMe 1. LIAIH,, THF - BOCNH\I)\R?_
l —t

10

15

20

ndh-ste giers. Simlarly,

R1 Soi f f badsdaBthtMeRit ed ami nojacids t-Butyl esters 8 can
ge al kylated to a-C disubstituted amal ogs 7 (pathway
el ow) using al kyl brom des amgd the LDA as a base
(LDA, 15 THF, -40C). R _N-OR |. R}, Ce~CO[MCN OR

HNOO 5 R =PEG3400 RL Rl b+ | O1. LDA H
THE.-40C + 0 N-Xft 'jY C 'N DCM B. HCIF@x <§§§3RT,
48h O 0 e RNR2 OH 2 R2

R1

Rt Me 2. RMgBr, THF, 1t R1

8 9
Synthesis of -aminoalcohol

The coupling between the aldehyde resin (1) and the amino-alcohol hydrochloride salt (2) is
done via reductive alkylation using NaBH(OAc);, 1% AcOH, DMF to give the resin
immobilized f-amino-alcohols 3. To avoid racemization, it is desirable to obtain equilibrium
between the resin bound aldehyde 1 and 3-amine-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 S, Oxidation of the hydroxy group to affords 6. The
oxidation on solid support can be carried out by Py.SO;° complex in DMSO at room
temperature, or by the alternative procedure using NMO ¢ (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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NO-YHO k 126 WO 2004/010136 PCT/JL2002/ 000614 The
Schiff bases 8 can be prepared by transimnation of

wowoegeRs ci al |y available t-Bu ester of am ng 13&2@},3,000614
9 with benzophenone imne. Finally, The alkylate

Introplnctltbdljcrtf anmri]e dirglyﬂnﬁ@}j ht}posiﬂleg Basifa gt lgﬁﬁlz&jgiaﬂélﬁﬂdesﬁmll result in
i e I N t he esire secondadar Su | Drar . t
decolfpgsifian BEtRERATTIAeH: RISHHONS AN é&b&e&r wilhi isatiesisetp thpketo form,
whill B REG W0 an 2618 BARMOMATR BHR 4ufnd S require

ar 1 O ra

sep enantioners on I um. The

The sptritheisizatouterfop thelpagparitionnd X talfefodiQihide hbeing ks WH, substituent at
consi, dered References: 10' 1. Tetrahedron, 2855,
posﬂeom%a desoribed mthe e pathways belwe, (1985) 3. J. Og.

g; eﬁt}g (lO% %9)% é%ed oz}'go ﬁdelgég 9%53%@ E{s ﬁe%gubu\?eeqlﬁﬁauOn

Le aBHBB\ 1% ACOBIRDNF)D obtaibr Rk
NaBHQRa) 2% AOPUIDMEND dhtali s tNad Mbmeliat Mg 3). The

. 134,
PC?PPP@EUO@@@E)@%A is czp@plsdsethzcbmbatmpndmaﬁmnhc béids €12) EDC, NMP)

2o DR S W UaderBd e Fratlcctianiafition pepe fiered o
' 5 ﬁ@mﬁxﬁﬁé&nﬂi& (1896 ivethishaR Rk ephtd 15j TRB@$&ic resin bound

synthetic strategi'es. "The synthesi's of
1, thichutermediade k@nsmbmltt@ th amwmtmnt(MeI)dfoﬁeweé bpbxidation to

T T EC R R TS

388 5t IREGR o o W 8 iR Mgl

NetigigyhivGine 1aaGtiridhfd ddnitiofs (MMPMENBIEARpré¥idihgdifter acidic
cleavage the desired 2-amine benzodiazepine sub-library 17.

(2) An alternétive 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.

130



HOR2 0 R R3 8 H4 NMO, TRAP, DMF, rt 4pr_~ TFA, DCM

rt. 1.211 NXRt R7 | -(RL OR4 0. I\ RA R4 e N\ R
wRPshl/Rd1kocH R3 g 6 7 OVB Ove Solid phase Syri‘(ﬁﬁﬁ'b(ﬁlzaooﬁ 4
of benzodi azepi nes According to this strategy the fonos1
al dehyde resin 13 is coupled to 0-am no-al cohols, 2 vi a

reductive 1% alfkyl ation (Fig 1) .OMg 3-am noat | (2)
oye pr epareldl i°Me t4gp aht er natiye roytes (s At y
@b :M1(1)_Coupl i ng of N NI ]
G r) to obf aiR—<the EDC, NMP

d r
3 nd}%%gg%}é'ﬁ%%‘gé},mhl | owed fowe Fedricti on usi ng
?I\/EO—L rt, few hours) 128 WD 2004/010136
PCIT/ r L2002/ 000614 to afford the Bop protected
am no- al cohol derivative (9). Renoval of the
protecting group yield 2. (2) Reducing
N- net hoxyhydr oxamate (8) with LiAJ|H4 to the al dehyde
derivative followed by cogpling with Ginard reagents
0 ted am no- al cohol

ém:i)“?““) t—%“?{eﬁ*’? | pf t t deMeInFHRy - 5d

eriyatil ve . gqnova ro C n roup

—= @ 2 nBOGNH TRZNHER TR Ri B%CHEI'ZCH N R R3

B4~ Me @“%93 "HEt ZO HOI A “FZN R2 RL @)» A
R ' =N

4

0c D ¢ SLIAHA, THF 2 BB BochH .. ueo
2 15 HN
13 _ v
OMe 16
R3
TFA, DCM, rt, 1-2h *‘&
R
=N R4
H,N
? 17

DMe

) =0

OMe
synthesis of 2-aminobenzodiazepine
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N )~R2 R M 2. RRMBr, THE, rt R1 8 9 Synthesis

of (i-am noal cohol The coupling between the al dehyde
W Sdoofokds and the anino-al cohol hydrochl oride Pﬁl,ﬁ2§0§)000614
is 10 done via reductive alkylation using NaBH(QAc) 3,

1 %AcOH, DVF to give the resin i 2l i zed

no-al coRol s 3. ; JQo@voi d rgac it is
Udesllrable to/@taln eg]vg(ijl@rlurﬁf‘l the rgsin
&) ol debdide AW0HNd ( 3- am no- al &

bef or/e
%addi tion of the reducing agent t gr,t he reaeH—@
m xjgire. Coupling between the secondar)y am ne and
Boc protected disubstituted anthranilic acids %°°H5
| eads to resin bound internediate 5. Oxidation of the

hydroxy group to affords 6. The oxidation on solid
support can be carried out by .SQ3 9 corrpl ex in O

hydro@hatibrD td at Iuﬁvesssomr er nat i vl
PIO, US| ggE\l 10 N- net‘ﬁH o\ ne TP
(tetrd;nzipro 1n'm)nlun'pe ) cata / n

at ro te ature. Conpgund I's depr ot e‘tst ed
(TFAJDCM ,0 and the free ami ne 8ndergoes intranoPecul ar
20 cycliz®ation under acidic c2andjitions to obtai2the
desired benzo 'az pLne 7. 9 WD .2004/.010136

PCTI | L2002/ oo"g{éﬁ‘ ?W%ﬁ@?%&ﬁm&?b%‘ﬁ? #BF®hy dr oxyl
at position 3 of 1,4 benzodi azepines will result in

deconposition of the material. At position 2, an OH
The gymithesiswif | f-hydroxer asnd- acidha biibding blockmsed\ i the peapatitidn of 2-

5 carb@yﬂgeﬁégq%gze;)%?%&q%gﬁ oqgeﬂlé ﬁﬁ%bgwglgﬁné qlr\ra]@gegg]glglléxpclallyhavmlable chiral

Fmob SOERUALARLE BALRAS I SRR (€001 D oy
aldehide QAT heoal dshiyas 27 ikGubjesicl apGeitdg &&cﬂdnﬂRhM@Q( ﬁ)&Bmi] the Fmoc
by reductjve al kylation (NaBH(QAc)3, .1 % AcOH in DWVF)
protecied geRR-Alcp Bl WS AT FRoE eyl (iparidipss ﬂ\@e@ﬁ) legggeto desired

e

10 di- ¢ Bhiyt fingfite 2B 0@high up SeeporidatoR (reCRRAL I\EHUOg ZBCMYEWESI the epoxide
|ithiatedp 10 methoxy acetanilide (14)1 to give
24, foliqvedchyammonipimmethanol Taffoyd?¥.c resin bound
OtBthI ointernmediate 15 is submtted to nmethylation (Mel)
fol | owed by oxidatiop to generate preferabl e |1HQvi ng
& gr AEBBLARREPYDEt hy | ?\tﬁ%ﬁg Nl iR e o phiin.c
Co.py SUDStitution. Such sybs Yon Teactions can CO,tBu
2 operated with acid | &itPe di met hoxy benzyl am G, thuder
“standard conditions (16)(DVF, DI EA) providing after

2 acidic 15 cl eavage the 4esired 2-am ne benzodi azepi2se
sub-library 17.
R1 OH
O swemox.  ng© 1. (1eq) R,MgBr, THF . I
T ——— -
FmocHN CO,tBu FrmocHN CO,tBu 2. Piperidine, MeOH H,N CO,tBu
26 28

27
Preparation of b-hydroxy amino acid
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(2) An alternative synthesis of 2-am nobenzodi azepi ne
is as follows, Benzodiazepine 2,5 dione (20) is

WLdweA 101 coupl ing of substituted anthranilic ﬁﬁl‘ﬂizoozloooﬂzl
with am no-acid followed by ring closure,

The 5@ledsts ofibehzobsM@saRp ﬁle'é@hss if @esbiedin wafm@uy%ﬁwz 2-chloro-3-

t hi ogbenzodj azepi ne- 5 one (21). The amne 22 i$§

mx@nmdlneqﬁ%ymrcemlpd whlﬁemﬂmmed lagidgbenzoyl chlonde building block 30.

Read 0 O 2R T S robies 1F Rpihenao i amedigig 32 which

poréatrhbntlwiliPaci® o k .
ro I i LSS Bl g
THE *-~, R RI N Rt THE(sDI\/F HR4 2. OX. RL(\ Ol R4

30h, (t s NR4 3. oM AR3 15 n,HMO T 13 "0 1/

Ove 16 R3 TFA, DCM éo RL N R4 HZN 17 rH
Ci
I-'i'? NH * H R4
| = ? . 9:1, DCM/Pyriding R1HN
p - | ——
= 0 N
R2 N Cl R2 N ol a
29 31
H R3 | R1 ’
R1
SNCI/PhSHTEA (1:4:5) in DCM | ~rM M TFA/DMF | UN o
- N
HN H
= — R4
32 a3

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
HOAt/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 (SyAr)
between the fluor and the phenolic oxygen was performed using a 5% DBU in DME? 4 .
The reduction of the nitro group in the resulting resin can be obtained with the 1.5 M solution
of SnCl; H,O in DMF, and subsequent cleavage (TFA/DCM) from the resin 2-amino sub-
library 39 is obtained. | |
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OVveH synt hesi s of 2-am nobenzodi azepi ne 131 V\D
2004/ 010136 PCT/11,2002/000614 N2 0 \ N2 R

wﬁaggmﬁﬁldﬁ * 2 HCl R3 COCl H2N)00OH --~ O /Ry &3,
N---( 18 19 COOH hydrenation R4 \ H Lr easstpcl%%mo%mo0614
\NR' 3 (\ \ & ~»gR~||||| RFbrNHRSNHRgNH 30

BMe1 22 ive sy
ohgnzod| azepl % The @ f Ry azoxy &
@ anNd0- aci dNam(mys,AddmrmFbl ock used f Br prepar at it
é JOH
R2

of 2 5 carboxy benzodi azepine is describ&l in the
f 0¥ owi ng pathway. Commercially available chiral K
serine t-butyl ester 26, undergoes S¥brn oxidation
((CoCl)2 , DVBO) ‘to obtain the aldehyde 27. The
al dehyde 27 is subj e®led~f8 Gingard reaction RIMyX to
formthe Fnoc protecte 1 no-al cohol s, which after
Frroc r enmoasalm=( pi per i d| n h | eads to desired H,
bui | di ng bl ks 28. @ case when both Rl and R2
car boxyl gr the st“art‘i’ ng rrat srs*’/aﬁsumno gi ™ a.lﬁeg
ut yl
HCOR40AR6M) DigH, 128 2 tFH OXi de 24 Sr\‘3b|"l'3t‘}ﬁ\/ed
amoni a i n net hanol ord 25. 3U20BM HO
NaHCO3 DCM 0 NH3 in I\/EO-| CO2t Bu j CO2t Bu H2NYI Q)ZtBng
CO2tBu CRtBu 23 24 238~CH Swemox. HiO 1. (1leq)

RIMgBr, THE R1: f Syrtheistdl ditEoexamepiddné€C2t Bu 2.
Pi peri di ne, MeOH H2N CO2t Bu
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26 27 28 Preparation of b-hydroxy amno acid 132 WO

2004/ 010136 PCT/1L2002/ 000614 The synthesis of
woenggRwidsdodi azepinel 1' 12 33 is described in tpeqym2002/000614

pat hway bel ow. 2-chloro-3- am nopyridines 2912 is

coupled with disubstituted azi dobenzoyl chloride

bui I ding bl ock 30. Reduction of the azide 31 with

rovi.des the 2-chlo oox zoI| i nternedi at e
16. é%’ﬁfﬁ’gﬂwmqqf@a't d 4 %?@arranges to the
desired pyridi ne-based tri cycl ic scaffold 33. oP R’
R3 u N 30 RI~NH2 9: 1, M Pygidine RLNRA R2 N C
RZNCCON3 29 M HR3 SnC12I1#nSH rEA (1:4:5) in DCM\
NC :::: N-NRB2 ' O 5 preparation of
benzopyri dodi azepi it hesi s of the oxy anal og
of 33 nanely | OHDB b~ f INH1, 4] oxazepin-1 | -one
is described in the pat y pel ow. Di substituted
O am nophenol buildigg unit 3R4is attached to 10 the
resin on the Acid sensitive Methoxy BenzAl dehyde
(AMEBA) (34) via reductive, amnation, to form 36.
Resin 36 was further nodi ?i ed with nonosubstitued
5 2- Theupyrazibo[2i I-bRfpéazelirk-H6-dtbnd fybteinNéhn WOPbMsidered as a constrained
strategy to afford i mobilized substrate 38, which was
ep‘uglgtaggae Q)ranfih@ Brgg@ﬁﬁpyse@'era] ffampilies of matural products . Some of these

comfUyhEE BV 7 it Ao bp HAERRPID 16 BB uR oD, P, Amou Rev

Biochdinl 62 Bes g@ggpl [ c oxygen was perfornmed using a 5% DBU
in DVF23'" 24, 25) The reduction of the nitro group in
t Hang eurtemtly kgowa synthesamofihisspatiold ean b gioupedasifoliows:

© o it & RN e inndOtly il Ssb i Hinocther
fllowh BY Btocob@d K2R hAMRAR R4 hAAPRLARIMe, -

Et R4
R3 R3 CO,H
N  ELO'BF, N *" 1amc R‘N*()l
N N + . N
R”™ R4 R” R4 NH, (o)
o} 0

R3 O

iminoether anthranilic acid condensation to Pyrazinoquinazolinone

15 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.*’

. N:‘I
Rs\‘i coct EGN g BugP
N @: , DMAP N benzene
~N '
o) o)

Pyrazinoquinazolinone via N-o-azidobenzoyl-diketopiperazine
20
In a modified reaction sequence the N—o-azidobenzoyl—diketopii)erazine is formed via an open
chain tripeptide where the anthranilic acid unit is the N termina] unit bears an azido group as

masked amino ﬁmctions. Cyclization generates the quinazolinone ring.
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R NH OB O HO Rx ox 35\ / NR1 OCHO411,
NaBH( OAc) ~ AcOH, DF HNH R2 OH 34 R1 'Zl 36 R2 02N 3

wapzob4/bt0bdd2 | N O 1.5%BU, DM HN, vy HO 0 37 mﬂyﬁgg(ﬁmggﬁm
O 36 HOAt, DIC, DV, 12h, rt R1 | 2.°snG 2 in DWF R2
TFa/ DCM R2 38 39 Synthesis of di benzo-oxazepi none

c: 5P SE53t0n of “au) o heimCRoPSHE 19 1dgfing 45 I Denoxazine

mter%eﬂ%.tecg@geﬁ Chemoé’%aeh g%nfﬁg&sf é—?ﬁﬁq}géf%,afglt%tﬁﬁxé&ﬁ&nde in the

pres@@ggfmg&mahenylphnsghm@hem 60, 5744, 1995 9 J. Am

é];%g})d Sy époIégﬂ sc?th} 1?Qé§e\%§$l %%0%%1%1 y?ulcgl makes it a good
meat¥dd- paf;ﬂ@%agzﬁyn@léggﬂﬁ%?gm suitable fRlour ppose82 7, 1999, 14.

Tet, 55, 82 1999
EDC 1-sthyl-3(3-dimethylamino}-propyljcarbediimide

RO
R2 COH B3 o \H/\NH
; o R2
RO
Cy o ——
NH,

0
Ri H,N
R3
RO H CH,Cl, NHFmac
\l/\NHFmoc PPhyl, (Seq) j]/\”H anazCOs
|PrzEtN(109q) ° 5 R2
5
Rér.. N
R3 NHFmoc
T []
53
20% piperidine N H
CH,Cl, ‘ﬁ/\NH
N\/‘l%
" o
0O R4

t  (up to 5% epimerization)

Pyrazinoquinazolinone via benzoxazine intermediate.

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 5
under two phase Scotten-Bauman condition (CH2CI2, aq Na2COQ3) 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 '° . These conditions
afford AA Clorides without racemization.
The transformation of the linear tri peptide to oxazine was accomplished using Wip’s
conditions (PPh; /I, /tertiary amine in large excess) Deprotection followed by rearrangement

to quinazoline occurred upon treatment with 20% piperidine in methylene chloride . The
pip y:

cyclization to quinazoline is susceptible to steric hindrance and in case of R3,R4 =bulky
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15. Tot. Lett, 40, 5827,1999 134 WO 2004/ 010136
PCT/ 1L2002/ 000614 16.6 Pyrazi noqui nazol i none -6, 6,6

w0 200y6loiss scaffold 0 R3 R2 I N~ /NH E T Rl g4t 2008000614
The pyrazi no[ 2, 1- b] qui nazol i ne- 3, 6-di one system can be

groups wytltetiedregsires sivorper aomdiion (TARAP efiuxeCHCN)) (Bonse epimerization
o greﬁegtg In several famlies of natural products . Sone
(5%)jeokp 810 @I PRIAELIGSHPIsSer y i nt er est i ng

bi . At iy i biotlcs 4 | 5 o
0, PP s Ol T i B 0 Ot
synthesistdnesoid phdse tiitiates withfioddingcafl Wheg gsiaupiddameogridté aio acid (AA)

0 a; Transformation of 4-substituted ) )
5 affording ) Fox majonty plohd dhe preloadad Wang resipds gpmapercially available. 7 was

deprbfSh 8 Bipi e i TMEY SR s RBRRRS ALt Hor) s cpypted @BDC) o
obtalB(Wafbtn@PbElowR3™ ~N + C(NH2 COZH 130C R~ | \ 4 R-NY,

RA ~" R4 OINOO R3 O imnoether anthranilic acid
- condensation to Pyrazi noqui pag pﬁﬁlﬂﬁ@zw b: Acyl ation

g) 4- Shiduted 2, 5Bbi per azi nedeggée Wit h R3
@ -azijﬁguayl qﬂwg ol Iﬁweel—b-y—-St#d' nger
wand-EACt $ilinap@h phoshi ne (0 yiel d the co esﬁggﬁ“

gy-- phosphazene and ?ubsequent i ntranol ecul af &7
wttig cyclization ef the latter inmternediate. 67
R3 COCI Et3N R3~ JQ~ 3 Bu,P N~R N+ | \\ pMpm
benzene I \ \ NRINRA v N3 R-INRA NO 00 O FHé
Pyrazi noqui nazol i ngpe via

R3
_ . _ = . - Pl , = . . 8
N- o- &zi dobenzoyl - ditket opi per azi @?;AEO I&oa dified

r ¢agt Mo sequii K N
N-@preggeidobenzoyl -gli ket opi pegazi ne i s formado \a R2
Opeimine, DCM 0
R4 o
HN N
FmocNH\/go R1 NHFmoc  R1
Ré 10
2]
R3
o 4
& Y\NH ACCN/DCE o B3
Piperidine O R2 reflux 24h R2 H 0
(o) N/Y
- NH
N

N
R1 R4
HZN \_/QN Rl
R4

O 2 diastereomers
1

1

SPS of Pwazihoquhazolinone
10
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

15 11. After washing, the resin was refluxed in acetonitrile to induce cyclative cleavage of 11
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25

chain tripeptide where the anthranilic acid unit is
the Ntermnal unit bears an azido group as nmasked

wodefset i ons. Cyclization generates the PCT/IE2002/000614
qui nazol i none ring. 135 WO 2004/010136

obtaang thodsied ppeditoquindaalihe Ebraycl.iThatyickds afd pmitp perude compounds
chain tripeptide vi.a 4-impo-4-H 3, 1-benzoxazi ne .
were e i BE Easivelydian™: Finalmdects 1 serebg dhianeon o qases as mixture
i Yo j ] LR e foa o
of b ) GesferRsbueh, (LRI BTIAD it 8L e Ria Mgeels cpimegization on
solid rphesd ist prohally 18uaso e tyctisatdie cledviage, RidSHT 4urifithicah separate the
a goo mean for parralel array synthesis

pro 1}?53? g?lisf.a@ogqjﬁ sis JigRly ellpstrates Hassavomable features of the synthetic route.

Thels3t B @W@%IW@%EJ@Q PO e Yo §BPs s, developed
andRdhich prokkdds in AintosRiudnfitaive lyjeld fdrQ vaely, ofAmibtiasES. The dehydration

H PPh, | | 2( Se NH agNa2CC8 CI A/ YY iPr2EtN(tOe
of the Bnet penide SeraNs R Soserot PP Hoding anii Tt torgeats which are

readﬁ% reftb e 1) Ei!nﬂ:il@ Gifeticd %n! so\i}fmse. The ester functionality undergoing
cyclization in the final step was chosen as the position for solid-phase attachment, resulting in
self-cleavage from the resin.

The synthesis of pyrazinoquinazoline scaffold fequires 3 building blocks the 2 amino acids 3,5
and disubstituted anthranilic acid 2.

The amino acids and the Fmoc —amino acid are commercial available.
In order to introduce hetero functionalities (NH,, OH) to Pyrazine ring (R3, R4) the synthesis
of protected a-hydroxy- AA 14 and a-amino-AA and 12 should be performed . AA 12 is

known in literature'® and the synthesis is illustrated in the pathway below:

H f, FmogNH
Fmoc-NH, + Ovz Toluens, ref. oH
Tos-OH
° oS i3 SBu
HS-tBu
Toluane, ref. NBS
p-Tos-OH Boc-NH,
HO-tBu
i FmocNH a
FmocNH. o
or NHBoc
OtBu 12

14

synthesis of protected a-amino-o-OH amino acids

Another AA 14 can be prepared by the similar mode through the condensation between
glyoxylic acid and FmocNHj, in presence of --BuOH in boiled toluene affording the desired 14.

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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v NNO OR4 (up to 5% epinmerizati on)

Pyrazi noqui nazol i none via benzoxazine internedi ate. 10
wookhioRspPt i de 6 is prepared by direct coupli

amno acid esters (AA-OR) 3 wth antranilic g‘gnﬂiﬁﬂ%ooﬂ“
nmedi ated by EDC. Condensation of 4 with the Fnoc am no
acid chloride 5 under t%hase Scot t en- Baunan

3-melbod-Phenyl-pubpailis, acid 150008y prépskads by feominkierp of dke @ommercial
ami d d t
avaifiBle Sl Rl Rtk S EPUBHERAY Sriset ol s wi ¢

BTC (tri phosgene) and col | d| ne in THF DCM or Di oxane
15 . These conditions 15 afford AA Corides w thout
raceni zat i BmMeCH¥OHr ansf or mati on of the linear tri
pepti de[to oxazi ne was accon‘pl i shed using Wp's

condi tlins (PPh3 /12 /tertl ary amne in |arge excess)

De t ett I d rr emBedster t 0 qui nazol i ne
gdl;}?r ed dﬂgmoﬁ& QBPWE cfaﬂl” Ld di néhip COH
Lyl eﬁe—e-hJ—eH—eIe- 4-1-@%-@0—(’-9-41 @ I ne
is Susceptible to steri hlﬁdrance and in case NH,
, R4 =bul ky 136 WO 2004/ 010136 PCT/ | L2002/ 0014
AldriG oups cyclization requges stronger condition 45DVAP
reflux CH3CN). Sonme epinerization (5% took place in
case i n sdfreparatiand 3ematiyl-Salkyl T phayyb ithahiliorncif t he s
synthesis in solution described above to
combi natorical synthesis on solid phase initiates

_ M Qadh . [ h no aci d
35- Yot QRO PAICTIT 400 Sl R e dd” RO IHRRGPREndL 0 G
dlbrmmmﬂlm 3¢12 18 Qmmd&bﬁll] Wia BDKI\!/g;tthE?b%(Bcro% aoapling reaction with excess
epr.otecte idine in and appropriate
10 °fPh§ lhozeni¢ pad aéﬁgi“&h bng was coupled (EDC) to obtain 8(
pat hway below). 1. PiperidimgoRiss antthranilic acid
2, R3 OH Triphosgene EDC Rarg)roesbn Col | i di ne, DCM
Oo0 "x NHFnbc Oo NH 0 O0 EfagNgfty R1 R3 Ra R3

@Fin‘@pl, 12 &, wedd NI-#H@SOZNH CEea24o  en coH
NH NH, \@NHZ

5

2

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,O, affords anthranilic acid *° 21. (see pathway
below)
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X N Triphosgene O\ R2 011 OR2 Collidine, DCM HN
ilY _NRL FnmocNH-ORL nbpo R4 10 B R3 Oo ~NH
OGHNY O R3 Piperidine 101 R2 reflux 24h

WN rl%'s NTHNII RRRLR4 2 di astereone?é)&&%dfﬁmﬁm
11 SPS of Pyrazi noqucy&B@H),none 10 The next step is
acyl ati on_of anil i n8H2H NSOk Frnogz.- AA-Cl to obtain
li near tri mde 9 T8B@ nexg ste th§ key
dehydrative i zat i.owd@em| | near twpepder™ 40 10.
To ensure cofipl 8te EbHEdP8i on, 10 equi val ents of Ph3P
were used. Thet final reaction is piperidine nediated
deprotection A9 Froc group and rearrangierrent of

oxazine 10 to amidi ne carboani de M39-H©| After washing,
the resin was refluxed in acetonitrileto induce

cycl ative ;
PCT/ 1 L2002/ 0
pyr azi noqui nO3F N
of crude conpgynds were clainmed to belrelatively high
14 . Final products 1 can be obtained ®nh few cases as

m xture of cigq: trans diasterioisommfb(usually t he
ratio is 5-8:1). the |arger degree of epinerization on
solid phase is probahl ue tao.the . cycl.izative

cl eavage, and F#“BH?BW¥%$m§Qﬁmgﬁﬁgpg 1?%@‘5 product s.
The above synthesis nicely illustrates the favorable

features of the synthetic route.
Anthralinic acids substituted in position 3 with an OH group 22 can be prepared following

the reaction sequence described 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,.dioxans complex, dloxane MeOH, DMF

R‘l\©\ H,0, 5-10°C, thr R1 Br 100°C, 1hr N R1 OMs
NH, NH, NH,

Br Br
19a 23 24
R1= Mg, EL Pr (aldrich) 1. Ag,0
2. CO (10atm), PPh,
BugN, (PPh),PdCl,
Ri OH  sewHer R OMe M0, 110C, 18hr
e e -l
NH, NH,

COH COH
22 25

Preparation of 3-hydroxy-5-alkyl anthranilic acid

4-alkylaniline 19a can also serve as a starting material for the preparation of dialky] anthranilic
acid 26 and 5-alkyl 3-phenyl anthranilic acid 27 as described in the pathway below
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The first two steps involve peptide couplings - the
reaction for which SPPS was devel oped and which

WU %66f3sd N al nost quantitative yield for a vg 'ﬁ{l}é

am no acids. The dehydration of the liner tripep (387000614
9 reggl rﬂﬁa'ggﬁ?‘ge exces of Ph3P, iodine gnd TEA -

S tSZ o j

gder goi ng 10 cycl1 74 was chosen
@t he position for resul ting
in self-cleavage fromthe resin. The synt hesi s of

blocksthe 2g8@i no acids 3,5 ang %ﬁ]@tltuted
Y o Caki No R Anck '

avai Lable...ln.ord

Hce hetero functighahities (NH2, OH) t

ring (R3, R4) the synthesis of protected a-hsdroxy-
AA 48¢ and a- ani no- AA and 12 shoul d be performe2f . AA

12 IS knowevdenrdct et at Ul edkgearddi, olpe Sy nt hQSI S i O.H

i G¥Hed i n"*2He pat hMpy bel®d®e. Fnoc- NH2 F

T ne, re FnocNH\ LH O p-Tos- t Bu

To ueri‘té*-,z ref. NBS p-Tea-OH Boc-NH2 HO tBu O Frmc’NH

Fm&ENH OH OH NHBoc 14 O Bu 12 20 synthesis of'

pr agebct ed a- ami no-a- OH ami no aci ds Anot her AA 26& can

be prepared by the simlar node through the

condensati on betvveen gI yoxylic aci d and FrchH2 in

s SRSy Aot 370 S 0o A e 190 s
convelitétEloiydtinUah (12 8hlbt NHQGH' 5. ﬂ@sm)r f‘dlﬂweH'Bg b?tglléﬁ'fation and

substituted anthranilic acid shoul’d be prepa In a
5  oxidation|te obieirtthe mgmﬁirmmm&ﬁﬂmt)ﬁ bPftizdromo with cyanide (29)

and g Lzﬁfgzé?&ﬁ%l SRR OMAPER oA e coner i 2l

avai l abl e 3-nethyl-anthranilic agid 1617. Fol | owed by

' |
‘Suchlokal hydretact i . _Br %*zl\/b 41 %{&_‘act i on or&o Bt
N
NH, NH,
R R R
20a R
19b 28
R= Me, Et, Pr
Et0,C COE! el EioH NC\Q:“’*R CuCN
E ; ~ JorgcCh
NH, 37, rzgmsf’ 1672 NH
R R
27 29
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| COHBr CO2H ph ,),, 31 N, MHa .o ACOH | Pd(PPh
K2cO Ph COH NH2Z NH2 9 NH2 M M M 165A|drich

wo shogiv1d Preparation of 3-methyl -5allcyl Cﬁhﬁg@&m%m

anthranilic acid 3,5- diphenyl-anthranilic 1

Tmi | Tetdabedror 528201, 200 t he correspondi ng
di brompanthranjlic acid 18 (commercial) via Pd
scafgpsﬁfe‘oﬁr' 8r299%- coupling reaction with excess 10 of

gh acid" 9 (Aldrich). PhB(OH), (3eq)
d?@’ghﬁs%?gl}b% Et OH, agNa2CO3 ~CO H BrZ , MeOH Br
1@02!?&1:&&6&@(1@1240;54&9, I60oH NH, ' NH2 NH2 Br Ph
ich Aldrich 17 18 Preparation of
]dr pﬂé%@%ﬁw%h} 193i2G09 acid Substituted anthranilic acid

AR ?ﬁt gzp)_rogpar ed fromthe corresponding

substi ine 19 15 using a nodified Sandmayer

13ehO0 Chey., 6Repa3e] 998of the aniline with chloral and
-hydr oxyl am ne_affords the isonitrosoacetanilide

ldoV.| e Chepr.cdi dB6.280Pon i n sul phur| c acid vyields

5o Beprderas sy B ladol ARl A TEs 1 900% o
%OPMLO}J%B@‘:MMU@E@%/ 9696 1996 Cl 3CCH( OH) 2 - NHZOH,
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19 2SO, HZG R2 H2Q2 O \ CQOZH NaOH, H2ZO R2 O /

NIl-12 I / N Rl Rl 21 20 Preparation of anthranilic
weShlso¥isd 1satin Anthralinic acids substitute

pos?lﬁ!t?q on 3 with an OH group 22 can be prepareg’cllﬂ]‘mm”000614

following 5 the reaction sequence described in the

pat hway bel ow using 4-substituted anilines (Et, Pr, M

| dric S starti materjals. The aniline vvasflrst
16‘@’%!{79&‘&’{9@69 %ﬂﬂé:ﬁﬁp el ectivel y

o irothid dhapityet Btdesoritied thewonpprelsmsive safthdsiyl of tdt@substituted pyrroles.
2- br onp- 6- rret hoxy- 4-al kyl aniline 24 thus_ obtained was
The propgendyyathetie mstids pg woraliddbhage (SPS) as yell a3 molution.
Pd( PPh3) 2C12) (&vemi g 1ibrb@ and bub MRMriesSt €D 1S
deprotection by hydrolysis in concentrated hydrobromc
aci d21. NaOwe, Cul .. Br2. dloxane,conplex, dl oxane MeCH,
DMV Rl R1L Br 100C, I R1 -1, 02.5-100C, |hr ' (~

Nl -12 NI-12 NI -12 yBre 1 g4 R1L = Me, Et, Pr
(Aldrich) 1. Ac20 2.»CO (10atm, Pl g3 r2Bu3N,

(PPh3) 2PdC42 Rt \ Cg%—lBrg O, 110C, 18hr
~N-12 | ~ NH2 CO2H H 10 22 25" Hrep‘arauon of

3- hydroxy-5-al kyl anttgzni |l irg ag¥d 4-al kyl ani line 19a
can al so r asastar igg material for the

prepar atyj ﬁ anilic acid 26 and

5-al kyl 3- pﬁenyl ant Rffani rhl C %1:1‘*%27,@3 F,Qlescrl bed in

t he pat hway® below14ct)/...1..N ....... M

Sub-library a which has a carboxyl group at position 2 is prepared in solution. The synthesis
starts from nitrosation of B-keto esters to obtain oximes 3, which by reductive condensation
with 1,3-diketones lead to ethyl carboxyketopyn:ols 5! (pathway below). Pyrroles 5 undergo
reductlon of the carbonyl group fo 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 ).

Ro(R,}
0 R1
M NaNOz AcoH Q@ O mUm4 h
—
cozet R17 Y CO,Et 70 AcOH RyRy)™ N~ ~COEt
N H
3 ? s
H

3

1.NaBH,, R“H 1.DPPAGrTMSN, | ReRi R
i /N 2. ACOH, ref, 7\
2- LEOH, Rd(RS) H COZH ' R4(R3) N NHz

Sub-library a Sub-library b
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WD 2004/ 010136 PCT/1L2002/ 000614 1. chloral hydrate
NF2OH NH2 2. SO R 0 B2 RR/ -~f / NN 19a
WBa0id0 Br PhB(OH)2(3eq) ' B.aB PPh, (10%l

EtOH. agNa2C2 C. R OO2H R CCRH reflux, 24hr ])I%T,HL%)&I&O%M
NH2 NHZ NHZ Me Br Syhthed66f sib-liria&d a, bPdCl 2 (dppf)

PrMyBr, PdC12 (dppf) Rq H R CCRH - 78-20C, -78-20C, |

2 N2/ N Et P 26b 26a

oo B B B SR BB B0, B8R SRRAS 13
diketofiétvwiick O rhdstlycoh@icadiallNivaEble2. H2SO4), fol | owed by
bromi nation and 5 oxidation to obtain the 5-brono

Compenrds ghiskbdlibrarg csaibe dhtained by thfe synthetic methodideseribpdiin e pathway

bel°‘%21§ cRpFERE P R i B o ingolyes solid hess sypthesis (5PS)

Bljrdéoi‘ﬂ@nsuﬁgn 5f i Q—dﬁieto\{esY i (E@Q@t%h&l B&t2ino dhcétididid %no ester
R 20a 2 Et, Pr CO2Et HCI Et OH NCI ~

Gmfgdlo@&CN | 2 J Org Chem/ NH NH2 37,2845, 1972 2

QN
: Ré  R3
B°°_>‘° 1. NaOMe or KOIBu oo R, R
A . 1. 2%
@ X OShrefix M T M

o}—/ 0 I i L P —" HN NH,

U N
A Ra)k'(m 3 heat, ACOH
o} c d
7 .
B¢ )0 9
H~-Q N OH 0
1. 9 NaCNBH, N
. NG S
9

)
2. Boc,0

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 i$ involved using
pre-prepared building blocks as described above.

The process initiates from preparing five acyl Meldrum’s acid building blocks (12) > 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 g-

ketoesters 13 with concomitant release of CO, and acetone, which helps to drive the reaction
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5 conversA3 todd aRE (FigdhFypivallyits mctrtannt:p exphidg races @ yaieg, which may

decrepiy T8 SIS T Ao R Satbesikds aHBHTRS 15" e 5) 20

Vgtﬂii R to@l%o—r% 18R4d -‘ketoéstemm TAB/HSReIRY loghofbB@bte (1/1) gives
e 1991, d. ’ Inﬂlnan C%em Soc. 66, 39, 18% Tet L(eft)gl

the Shiff bazo 16, 'Cysbmoﬁ of 16 Madsr basie m@uomm ccm:@»eimtzqt relpase of the

proddf§70 B0 IR TSR S oned s B ) (NabHe

10 BF3 rSdhckd R 1eafEol d In this chapter i's descri bed
t he onprehen3| ve'synthesis of tetra- substltut ed

pyrroles
; Pyridine
R1—COCI >< >< —
CH,Cly, 0-25°C

12

0o 9 0
@—©H .
._O,U\/ILR | R2X TBAF ®-o R1

14
R3. -0
o j RZ OH
0O N
c NHa\/U\RB | LDA or LHMDS 7\ R3
15
@ R1 R1 N
R2 ZnCl, o}
16
THFTMOF, RT 17
a
R2 OH
NaBH,, BF,OEt,
——— / N\ _R3
R1™ Ny _/
H Rsl
a

The reaction can also be performed in solution using a-substituted p-ketoesters . following the
same reaction sequence.

15 It should be noted that g-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 —p-

ketoesters.
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The proposed synthetic nmethods are on Solid Phase
(SPS) as well as in solution. Overview of nyrroles

' nd sub-libraries R3 MR3 R2 H2ZN /N
wpo%%‘?ﬁ\él Qg‘i‘n%%oom

) HCNR3I R / \ HHNNH3 HR3 R2

The H@;mhbl&lon@ibuﬂm&g bhiCk [d2n be prdpitéd fiidm ME corespbhdingAmikg 4cid
HOC RL H 5 9 f Sub-library a which
hYdlﬁé%fn”&eé%%@il?ﬂd‘@ﬂEﬁfﬁ Ve RehYa¥n 2 is prepared in
solution. The synthesis starts fromnitrosation of
p-keto esters to obtain oxinmes 3, mhich by reductive

ensapraon quXhTHE 3-dj ket ones le il t hyl RS
%% CWL 30 n oxane |%@NW .

under g reduct| on of t eBcaHbo yl group to nethyl ene
1, foll'ow ng by hydrolysis of ethyl carboxylate to 10
af ford the sub-library a. Cufius rearrangenment néy

conver si or BEEERAT il Gor? ERF GG AR xeigs 7

~conveniently. (in case R # R2 mxtures of two
i soners are obtai ned and may be seEJar ated ). R3(R4)

N-protexiericycing cygaty WitlRNW-dimethy! ogpey toEre lydroxamie 18
React:o&%ﬂhe glflycme ydroxamat?’e ‘Hﬁ!‘\' (r%ngard%eagent (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 £
CO,t-Bu

Mlchael Cozt‘B”
—l-
R2
CO t-Bu
CO,t-Bu
21 22 23 :
' LDA THF 0 H,N" COE —cog b NaOEt R2 NH,
/ﬁ\/CN R2Br " )H/CN la!uene reﬂux Hw 2. LIOH, HO/THF m
R R1 COH
R2 R1 CN N
25 28 27 28
0 CN NaNHZ. NHa (lig) & or IB[(J:A THF
| 7
R1 /ILOEt Rc or RICN, EtONa

synthesis of 2-carboxy-3-amino-pyrroles

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 (NaOEf) 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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1. NaBH, R3.R4 R1 1. DPPA or TMSN3 R3',Ra R1 2. Li OH,

RA(R3) NCOz 2. AcOH, ref. HR4(R3) NH2 Sub-library a
wobpobfissry b 143 WO 2004/ 010136 PCT/ 1 L2002/ 002/000614

Synthesis of sub-libraries a, b. Two building bloc
1)J£ameriﬁq-ﬂ|0rgd0hﬂn 884, 6\aT6hesi s of sub library a, and

DN BRI 2 Py i el 5%)%25}203‘352'"0?&8"?7 plary o

3)chﬁmt3,gl o) oY=V gy AT=Ta | @39%@ oiyhetic nethod described in

the pathway bel ow.’ con rast to the former nethod

4Gt Bils JaPng. e, i 5680) (\19%2)sol id phase synthesis (SPS).
ensation of 1,2-diketones 7 with pre

| .
S)L';? gfée)%ag%Q&Mﬁ# ﬁ:@e’m—’é’é’et]ﬁ@?’e@%nnono ester 6 as

QLE%@%WJ%QEQ;S (W)efl uxNgOIvg gr HCKJ(ZICBle éOzIZZI X1 ova

nYZORmWMSJ\B)rgm&n 2087, Slgmeyz & .R4 3.heat. AcOH H Xl
F-O~NJ\/ O H OH NaCNBi3 O 8 O H2NAO ~ 2.

s)LéMF%W@M%ﬂ@%f addi ti onal ten compounds of

SOOL Y, PS. ,dhe reaction' 3 is perfornmed under
mﬂ%am C %%n |{)| gﬁsxs using NaOwe or KO Bu. Imno diacetic

lo)muaﬂn@r@;aﬂetbenqgsulgmpr epared fromt-Bu ester of Ay
by reductive am nation of Ayoxylic acid using Sodium

11)5uy ok Op rS1epd80R2099 a reducti on reagent and subsequent
el Sk R 8374081 b, oty e can b propared using
13)NhgIl Eﬁﬁ,‘?ﬁ’@rge@ﬁéﬁpﬂﬁi (19t7§f pat hway bel ow. Position 3
I4)Aur;t J. Chem 20, 935, 1967.
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Chem 341741 1991 ’
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the resulting products has a fixed subtituent- an

hydr oxy group. Again, SPS is involved using
WU SoopRRsy ed buil di ng bl ocks as descri bed abo%ﬁnniﬁ%mmm&m
process initiates frompreparing five acyl

acid building blocks (12) 56 in 20 solution by

reaction of acid chlorides 10 wwth Meldrums acid 11

1680 THIREHISRS AP IR oA bL1 quant i Lativel y' s,

Thus heatl\rll\ﬁ 12 (5 equ ) vvlt)h t he hyd_roxylfresi n
AT R A
RN A e e S B

pesidvidesant ldges: eact i on 144 WO 2004/ 010136
PCT/ 1 L2002/ 000614 to corrpl etion. The reaction cquld be

easi R i tored y F -IR on thie r é%R’(KBr Rel
The tlonallzatl 13| 7\
peerorFred“HWth e Bf the aI hfng r ead€nts” N

avoiding O al |l ryl at ign as well as double alkylati on
Thus, hal oal kanes (36 equiv.) in the presence of M
TBAF8 in THE (26 equiv., 3h) easirgy p,convert 13 t0R314

). Bally it is R tant to excéu
trac 7’\/\/@ B, ' may degﬂ)\e’@ the yiel dHN)‘—%
Ada@'’t i gif of an feXcegs?of* pris hesi zed anmirno Ket ohed
1518, ¥(Fig 5 #20) ®qui v hJRY), to the gﬁhﬁo
1inked p-ketoestersl 4 in ﬁgIE/%rl”rrethyI ort BT ofmat € u
(1/1) gives the Shiff bases 16, C§clization of 16
under basic conditions with concomtant rel ease of the

product 17 into the solution foll ovvedo redygt ison,
the keto £33 l\/lele_tP n(NaBH4 10R 1p\o ucf
sub i \ar e. O / eHOO +m- R4

0\ . 25C R 311 12 o sch-w ~0O x| ®
R2- X, TBAF'O 0 RL THE, Reflux 13 THE 5a7oc R2 1
R3,/ 0 R2 OHrs C NH3_~AO NrR3 LDA or aR3 18 Ra co,u
v k¢
N 0
R2 /s\N"LR“ R2 /S\H)Ef" ! ! ,/LR" L
o o1 P

R3 R3

RS O " R4
R4 ==
NN
R1 4 A I\ -
bl el e
N

{
reLg VR4 p
1
N1
4
Ra
N, —R4 ;
HL boee

Q

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
2-aminothiophenes A with electron withdrawing substituents such as cyano, carbethoxy efc. in

~ the 3- positions and alkyl, aryl, cycloalkyl, and hetaryl groups in the 4- and 5- positions.
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0-OR ~ R R2 zZnCl2 O THFI TMOF, RT 16 17 e R2 OH
NaSH4, BF3CEt3 RL N H JR3' e The reaction can also be
WRELhH610e$ | n sol ution using a-substituted k@b@ﬁﬁﬂﬁg@oﬂﬁm
followi ng the sane reaction sequence. 15 It shoul

be noted that p-hydroxy pyrroles mayf[exist to sone

extent in its keto tautoner74 The requi Red badjedi mg

bl ocks Bhe_p-keto esE@Fs whi ch are c(
a-substityted +p- k&{toesters. 145 VD|200

PCT/ I L / 000614 TERe a- ani Adiket one |bul’l di Bg DI &¢

can be prepared fromthe correspondi ng am n@ aci d
hydroxamat e as described in the foll owi ng pat hway. [?Me
Me R1-2TMF /~ON R3 HCl In Dwane CI HONR3™ ~O~ FN H
0O 0 0 18 19 20 5 Synt h€zmwalddeadtivnno ket ones from Gy
Boc hydroxamates. N-protected glycine recats with
N- O di net hyl hydroxyl amine to give hydroxamte 18

R
. ggigiée %@ﬂ) %ﬁ %@ﬁn@%@&yﬁa ?t{agt?tﬁg{;&%aﬁlsfgﬁ o‘t{ g 009% ggggrogedure, namely
condengation df amg:ycms,dmmeyadl 3akprtohglcdontpdunds dith gd:ti&@.ﬁedtrﬁmles and

o ketone puilding 10 blocks, In case R3=
Sulﬁgﬂfg/ CPEESENG Gk TRomHemperpute. Ethaael, PM%&I@@@@ grerpreferred

sobvet T EY BB abing BRppRIP it e FpbiiBed ' i

' meﬂmﬂ@@'ﬁfsaiohmﬂeﬁﬁleﬁiﬂiprd\#ebieﬁf dvek otthr Wthbashy Rthcingaf aof

am no ketones 21 to DIAD (21)12. The obtaine
mercaptopldsingdejof an a3merrapiokelene bx/s;mpkatat@ﬁng matggialy dt is necessary to use

0.5-CRBHE EpfVSentd 8 A0 1dsda % thd AmSHR ot kR obtain high vield.

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.E R1 CO.Et
R1. o CO,Et R1_ 2Et S ot
Y - L o ——— | AN
. 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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Rl C02t-Bu R1 COH R1L O C02t-Bu 2 + ~Il Mchael H+
R20 /\1Il a COt Bu N CO2H NH3 CO02t-Bu H 2 H 21 22 23
R2Br X CNtquenereflt xHN1222 LIOH H2QAT
16.821 5.\6 Bityelic scaffodds R2 R7 CN j~ 25 26 27 28 OCN
N N %) or,kPA THE Il CH3CN, -78C Rl CEt R2
FNa %Nm & \els of sPaeedioXy- °°eﬁrino-p_ﬂ_roles
g, syzntb,kba@t@ {7 op’Doxy, 3- Fles 28 is
vveTI Knownt 2' 13 (seé' pat hway above |tA,,I ,performed
through the enam ne fofmation_of 26 and subsequent
i nt ranol ecul cyclization of er basic

condi ti ks Chi) t V628 ketojnitriles 25.
il beRp"l}\Tﬁgd by Seing | ky! g o]

of 2515 or
=aCyT ation of "t he cor wedTene

g ¥e. 16|Ref erences
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1. BK\E'OE' 2.K2CO3 acetona }
l 3.LiOH , THF:H2O

Thienopyrrole synthesis

5  Thienopyrrole scaffold B® (pathway above) is prepared by the reaction of aminocarboxylate A
with bromoacetate (K;CQOs) to obtain diester intermediate 1, which after acetylation
(compound 2) (30% AcCl in AcOH) undergoes Dieckmann condensation (EtONa, EtOH) to
afford 3-hydroxy-2-carboxy thieno[2,3-blpyrrole B1. The amiﬁo analog B2 requires starting
with the 2-amino-3-cyano thiophene A1, 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 thienopyirole 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  ofthiophene 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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Thienopyridine synthesis

Another 5,6-bicyclic ring system — the thieno pyrimidine D 1is prepared by the reaction of

5 thiophene A ,Alwith chloro formamidine hydrochloride 4, 11
s
R2 NH, HNZ ~NH,.HCI \ N—NH,
: R1
R1 CN H,N
A D
R2~~S\_NH j\l diglyme R2~r S\ N
150
H. 2 HN® NH,HCI c _ \ T YNHZ
RI”  COEt R1 =N
HO
A,
D
Thienopyrimidine synthesis

16.8.3 58,5 §,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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o o) e
R Pomu
2 l{ DIEA, DCM W Y
St RN KHR' R1 N
" 3.7FAmCM R2 [ Xy %

4. PyBop or HATU or DCC

NHR

G
Ri \ CO,H 1. activation R3
" -0
pR4 DIEA, DCM HN
R=H Boc \ Buo R1 N. Ré
2

R'=H Me, PhCH,

3. TFA/DCM R
* 4, PyBop or HATU or DCC

]
=
A
Tz F
o

preparation of 8 membered ring dilactam

The formation of the eight membered ring includes several steps:
5 | 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 incase R’ is a benzyl group it can be removed
10 at this stage by hydrogenation.

16.8.4 5,7 bicyclic scaffold
The synthesis of ], 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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first prepared by a Knoevenagl e- Cope condensati on and

t hen Eﬁ}r‘g@%ed Weloby sykfur and an amine. This two-step
ver siory of t wal d reaction gi ves hi gher yields.

Al kyl dfyl ketoneg do not give thiophenes in the
one- pot nodificathion, but gives acceptable yiel ds [ n
the two-step 15% chn| que2 (see pat hway beI 0

R1 2 Et s > B> R2 Anigge R2 g NH2
Twdttst gp&ewal d ridact i onRThe uge 0f4NtH€Ibll'akhrfjl| 1
| es jft \
ewés Nby

c andaget at€ 1 nstead of t thyl ester “ester enab
ai'#i flee HMigiier 3- Xy- 2- ani not hi |08
conveni egt TFA/ DCM hydr ol ysi oam no acild obt ai ned
as well as the protected agid can be used as| buil di ng
bl ocks for further transformation to nore compiex
scaffolds as is exenplified below 149 WO 2004/010136
PCT/ 1 L2002/ 000614 16.8.1 5, 5 bicyclic scaffolds o
Rl cop ""-Y R CO2Et 30% ACCVACOH RI CO2Et

R4,

o 3L YA
eng
R1 R R4
OH 1.BTC, DCM, coliding ™1 N Ry _refix \ I
7\ = /i P

R2 NH. R2 N R3
) 5 2 ) m%’mﬂ R2 5" NH, s
) A4
A J

K2C03 9

synthesis of thienodiazepines
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O 1 2 H RL/ \ NCOE EtONa/EtOH K2C0" MCHtH O R1
wedoa/molsor Li OH, THFMO S H refw 3 Bl /~o[r NdraRb2000614
CN 30%ACCVACOH R1 CN 1. o Rt Cp,H/S\ NH Rz /8

tOH, teflux R2 S Al Ac 2. LION, THFIH O 82 4

: 2. K2Q03 acetone 3. LIOH THF: H20

RIThi role synthesis 5 Thi,goapy S B9

(pdt hway above) is prepare 2&329"&'&%0%%2%{” on %QJH%

am rmocarboxylate A with b orm efat eniK2CCB) to

obtajn diester internediat¢ 1, iNeghcedit er acetyl ation
(conmpound 2) (30% AcCl in AcOH) uld®rgoes Di eckmann
condensation (EtONa, EtOH) 'to afford

3- hygdemrtoat- car boxy thieno[ 2, 3-b]pyrrole Bl. The am no
analog B2 requires starting wth the 2-am

n_§$.0l y al kyl ati 8o/t
8 5 t%kﬁg'}kl?l\laﬂ(thE) =k

am' no- caboxy thiendp¥rrole B2. Ac
of the am ne at position 2 and LiOH are required to
i ncreas® the nucleophilicity'lof the anine . 16.d. 2%
5, 6-bi cyclic scaffolds The tj Reigesfei di ne scaff Id Gis
prepared via nodifi ed Friedl dnder reaction Iy
reaction 15 of t hene A, Aland 5 with

b- ket oesters, 1,3 P witkesiss of thisgpdigenineKcondi ti on t o
form thienopyridines as described in the pathway

bel ow 150 WD 2004/ 010136 PCT/1L2002/000614 Rl NF~

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’’.

R3

H J\_l R1 1NaH R1 ==
—-'_-—-——--wh-

() / ° oa 2 LIOH [\

R2 o
or ,llv\co . s N

S 12

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 a-amino acetonitriles 14 to afford amide 13.
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sip_ AR R HEA BRI S8 18 Eh Ry iafing ¥ o
thien@tfiazdlediagdpinone Mi ophene A, Alwith chloro formam di ne
hydrochl oride 4, 11 C s R2 S NH2 HNANH2. HCl R2 / N-~,
NH2 @\ N Rl1 CN R1 H2N

H
Ri OH i
Iﬁ' 1.BTC, Colliding, DCM ﬁ 1. 4N HCl/dioxane R Ins
Re™ “g” ThH R3 2.NaOMe,MeCH ., 4 . \ NS
' H

boc - )—CN
A
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HMPA, heat
|
0
"o
4 X
R2 N
s )___NP'
M R4

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

10 benzimidazoloaminothiophene 16 can serve as a building block for the synthesis of
thieno(2’,3’,4,5)pyrimidino(1,6)beﬁzimidazole,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
ketones 2 or cyanoacetamide 2! in dry DMF containing a catalytic amount of TEA under reflux

15 to form thiophene 16 (see pathway below).
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g C diglyyne N 150 C 9 R2--,., ,, NH2 HN NH2. HC1 \
NH2 RL CO2Et RI HO At D Thienopyrimdine synthesis
wP2084/6109368. 5 5,8,6 tricyclic and 5,5,8,6 5,5,

tetracyclic scaffolds The scaffolds E, F G and%’}ﬁggﬁo 2@00614
" erated fromthi ophenes are described in schene 6.

I o conpounds result fromthe formation of an
mberganring Dil-actam 151 WO 2004/ 010136

.[2002/ 000614 1. activation 0 2. R3 0S. / \

HN2 / R DI EA, DCM RO O R
ri, 3. TFA/ 7 RidNiig =H Mg, PHCHZ"%rs Pyl
2=~°-a+/ w' RE™S K _O XLy act ivatidn

ROT €S o\[z. R4 /x\ ROR{DEA, °HCRR-t
CN R2™" g T"NH,
13 16
9]

PN

RE™ "R5

R3

Qm
N
Ri. )

N RS
- A\ ><Rs
RNy~ N

N1

The synthesis of tlﬁenopyrimidinbbenzimidazole

Condensation qf 16 with aldehydes or ketones, afford N and N1 respectively 2%,
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Ve, PHGIE 3. TFAIDCMS H O 4. PyBop or HATU Beralomploonss
pridpa nbered ring dilactam The formation
of w ei g tq‘rnéfr%g?ed ring includes several steps: 5
1. Activation of the (3-am no acid using SOCl212a or
POC1312b(i p these cases the am ne shoul d pe—protected
by Boc) or¥by DCCt2c and nethyl chlorofornatel 2d 2.
Coupling of the activated acigg and anot her| N-prot ggt ed
Pzam no- tmbutyl £55:8% 13 3. ,%eprotoem;lon of the

a

Eogu(syl N- BocN ne u&LIngF n 4,
pl i ng b‘yE'F’yBop or angﬁﬁ? anakeg,. kit da N

beff4yl groul it can be r ed 10 at thig

hydr ogenati off 16.8.4 BT 9 Nelic scaffol d he5

synt hesi s 2@ I J anal ogs of thegbenzodi aZepi nes
scaffold is illustrated in [the fol | ow ng pathway. Tn

bot h approaches chiral am no acid are introduced into
the synthesis raising the {52 WO 2004/010136
PCT/ 1 L2002/ 000614 diversity around the a carbon.

Thi eno di azepine | ifs prepared from 2-am no-3-acyl) -

t hi ophenes 5. whichjreacts with pre forned Doc am no
acid chloride (am n¢ acid, C, cpllidine, THE or
DCM) . Deprotection ¢f 8 ( ) th concomitant ring
closure leads to 24oxat hi Gsazelpi ne | .

Thi ophenodi azepine § ca gparied starting from

2-am no-3 5 carboxy tdat enes A, ich after pre
activation to the thienooxzaine dijone (BTC, collidine,
THE or DCM) reacts{wi th aptno ketjone to obtain 9,
ring closure afford 5-0Xo0Thi enodirazepi ne.

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 thiophene?,3 diamine®*) and malonolitrile The resulting

nitriles react with ketones under Gewald conditions forming O, O1 and P, P1.

Ré~Fg

HN NH, ! NCCN
S

R
R3 R4 R3 %’R3
ﬁ C HNY
Ra~g S  OHCpg R:Z_{_ S

Sa amine

2=0 + \ N \ &RS
H DMF, pip.,heat | R2Z"™g” "N
S NH, P
21 l E
R3
-
HN"X..§
R1 e
7 )\ xRS
R2™*g""N Rs
P1
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synthesis of scaffold Q

4H-thieno[2’,3’:4,S]pyrimido[z,l-b]benzotlﬁa—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
R2 “»~-R3
RZ,  COE R ’H’
D5 G & Sl —— Ibﬁ
RI™Ng” N R~ P ~sMe R1™™g N
A 24
R

3
Br Nf SMe

R4
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and 5,6,5 tricyclic scaffolds The thiophene

substituted in the 3 position vvith a benzi m dazol e

TPl A0, BE0ALT) ar AL R IRLIoR et 16 CAN SEINE 88 1t g
disdoRér§Rydbe VAried iRy WHSréj hﬂ%ﬁfmﬁng@:% 9@17&3{' 6f %ﬂ! which steps are
The starting material 2- cyanomet hyI 2| m daz
perfogned;onyling and whichateps labspﬂrfcmma@l offimey Ireathimbm Nams]p'hrallel and/or

S TR RN A K E—
varis§t 60 86ftwireOfoofsy 8BRDEEC %ﬁé’ﬂsdﬁara@aﬂeﬁoﬁ{%r Eﬁ’i iGHs" 11 Yaddition, a

a catal ytic anount of TEA under refl ux orm
multiplicipyradruarions festzesphothwdyndtiedds\and of BEviv® I%Cbéérﬂdéki:ﬁ‘ﬁed It should

v GG GR B ol ot R o et
the ffgﬁ&é@%l&gﬁvﬁggov%pa p&iar eRBodintet B8 I{egéss% &erfl Sl %xemplary

embodiment of the invention. Further, combinations of the above features are also considered

to be within the scope of some exemplary embodiments of the invention. Also within the
scope of the invention are computer readable media on which 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
used in the following claims, the terms "comprises”, "comprising”, "includes", "including",
“having” or their conjugates mean "including but not limited to”.

1t 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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t hi enopyri xni di nobenzi m dazol e Condensation of 16

wi th al dehydes or ketones, afford N and N1
respectively u, 22 156 WO 2004/010136

PCT11L2002/ 000614 R4 NC-ENafigN NH, R4 R4 Rl R4 So,
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ORGSR o B8l i fh oy s or
matieradcapehemical space is spanned by the substantially rigid triangular
geometric substructures of said gauges, each point in said space being covered by at
least 5 distinct gauges from said set,
said mathematical-chemical space being defined using a list of at least
six chemical binding point types, including acid, base, hydrophobic, hydrogen-bond
-donor, hydrogen-bond acceptor, aromatic, and a range of possible distances
between chemical binding points including the range of 2-12 angstrom, said list and
said range defining a space of possible triangular configurations, each configuration
including a triplet of distances within said-range that form a triangle and a triplet of
binding types for the triangle vertices; and
a portion of said space being defined as being spanned if there is at
least one substantially rigid triangular substructure available to chemically bind to a
triangular configuration of binding points selected in said portion,
causing said at least one target to interact with said plurality of gauges;
measuring the interaction of said gauges with at least one of said at least one
target to obtain a plurality of assay results; and |
analyzing said assay results to obtain information about said at least one

chemically active area.

2. A method according to claim 1, wherein said space includes a portion
~covering the range of between 4 and 8 angstrom, said portion spanned at least 50%.

3. A method according to claim 1, comprising selecting at least one of said

ranges and said list based on said at least one target.

4. A method according to claim 1, wherein said spanning covers at least 50% of

points in said space that include a base.
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CNR7T SNHZ P 21 22 IRSYRtSRA R3 HN\ SR / 1 Fi
JcRS R2 SNR5 P1 157 WD 20041010136
PCT/ AL 0] - hesi . SC, 0 .
5o, 576 G oping 18 B 51 Finfier” 3 HrEneYenitfses
chragterizimgaid chemically ®tivg aRa.i R4 R zEt G X 23 R N
R2-/:\ NH= 180C. 2h R2ZSN Q A X=SorN 5 synthesis of
scaffol d
64H Fhinethop 2ccgrding, t8]giaimi iod efaim B, hiseairy saii amabyzing aompsises
ey r ] .1 hi ophene A as outlined
t%@#@?%ghgg?ﬁaggaS%%&%SZ% g-ﬂ§¥%%@3-carboxythiophene
under goes condensation at high tenperature with
chl or obenzi m dazol e26. chl or obenzt hi azol e 23 | eadi ng
10 to the correspondi ng thienopyrimdinazol es Q
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16.8.7 5-6-5 tricyclic scaffold

Thi a-triaza-s-i ndacenone R (see pathway bel ow), can be
obt ai ned according to literature procedures In this
synt hesi s the am not hi ophene A undergoes cyclization

ﬂn bai L.i a ' [ i for [ £ hi

i oy b Eokding 36yt Wafih€ 18 Weli® bt el motecuie
cOOpEResRn gariculRgal cheRical Brgatl R3 /t4 SM RL S N A 24 R

3 & N~-SMD 15 R4 References 158 WD 2004/ 010136

PCT/ 112002/ 000614 1. a. Chem Ber 99 94 1966, b.
8Phar Aaniethosd1ag38iin®de any of Haires def;cwhahiansd6 BRF! IBG6cule

c Jp 64 3768 4. Bioorg Med Cheniett 7
0168%1%8%q%b§e J Chem Tech Bi otecnol 47n39 1990 6.
‘Monat sch Chem 127 297 1996 7. Indian J Chem 1209 1971
8. a m .4 e .
9 o0on el Hcadk O phr b Sy Po. LBkrel bl 165Y: BRG of said
gaydes Reludg 8% lagst oneorotationagh éandPibatnalBuis| rofatiop 9F dtoRast one

it : r..onLkd con and rel ated el enents 155
"%ieé'géigg%g@éﬁ%&h%ﬁgﬁgéﬁ%cyci Chem 9 775 1972, b J.

Med Chem 16 191 1973 12. a. Heterocycles 27 105 1988

19- g I ing 74G. €50

By i amelBR, eeEFting) B o9 6 HAMRT1S: ghor SR ShiE0 Beyges, are

capfycted using axgichsa@ffplh Acad Sci Hung 107 171 1981, b.
Indian J Chem Sect B 16B 393 1978 14. J. Heterocycl

Chem 16 793 1979
11. A method according to any of claims 1-10, wherein constituent atoms of said

gauges do not move more than 1 A unless at least 20Kcal/Mol are applied to the

gauge.

12. A method according to any of claims 1-11, wherein analyzing comprises
identifying a plurality of spatial and chemically specific bindings configurations in said

target active area.

13. A method according to claim 12, wherein identifying comprises identifying a
configuration that matches a configuration of a bound gauge.

14. A method according to claim 12, wherein identifying comprises identifying a
-configuration that does not match a configuration of a bound gauge.

15. A method according to claim 14, wherein identifying comprises identifying by

statistical analysis of said assay results.

16. A method according to claim 15, wherein identifying comprises identifying by

clustering.

17. A method according to claim 12, wherein identifying comprises assuming

each gauge indicates a single configuration.
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15. Eur J Med Chem 31 683 1996 16. a. J Med Chem 16

214 1973 b. Collect Cezch Chem Commun 49 621 1984 20

17. a. J. Med Chem 18,192,1975; b. J. Heterocycl

Chem 36,477,1999; c. J. Heterocyci Chem 33,271, 1996

18. a. Liebig Ann Chem, 3281979; b. J. H eterocycl

Chem 29, 1477,1992 19. J Am Chem Soc 65 1072 1943 20.
1®hospHBethed Sgearding 3p Idaion! 2a mdherain éﬁe@afyhsﬂgemmr'@es assuming at
lead 7,955, 1996
o Jase e A b B0k P et o

106, 193, 1995 23. Acta Chen1Scand 50 432 1996 24. J

e 1 d

0 2, emed hearthg, Sy, o ey 12 VB hE Benifilo Krices
Cfi@%fgms 9apges by ghemicH emicties @t sertexeg of said configuationsm 30
1166 1987 28. J. Heterocycl .Chem, 38, 743, 2001 159

WD 2004/ 010136 PCT/IL2002/000614 It will be
2&ppr & ereibectacariting tecerad elainge 400 brrdprisitdFedensiucting gepatial

mBB &% & %ﬁ%ﬂbar@%ﬁ &t %em‘ﬂ!aﬁ& QleYa yfr!?rﬁ AP tvd Bf Qﬁeyassay
|ncumc?cansg the order of steps,
re§pli"?,§aagrp@rt indyding aldeR mqflch@nﬁﬁwlmmﬁm@ﬁeps are
performed off-line. In addition, various parallel
and/ or 5 sequential configurations w%be used to .
21.npl Arreethod recasingetq alaismtd0p whesgini ssichipagt incluies iah deast six

chéAlieR bihdRly 3844 war e tool s and/or various
har dwar e/ sof tware conbi nations. In addition, a

mul tiplicity of various features, both of nethods and

20f d&‘&'hé%%d %ﬁoﬂa ntodgﬁfro'ftlféi’rg "fz-ﬁhoéﬂn‘?%'asﬁ? reconsiructing a

Fprem at ed |fferent tures nay | ne
spatialfraar At at/\}&%t pamofp%ﬁid ceemigally antive ar¢a, froneaf @astutwesnf "said

idSiimee c@r“@Yj?ati‘oﬂs BaRAbdH i ﬁé‘lhéﬁﬁ %FBQ fmheﬁfl%g B?ﬂﬁ@ﬁ%fﬂ‘f&

in every simlar exenp ary odi nment
i nvention. Further, conbinati ons of the above features

23r e @'n&éth&@%%b&rarnﬁdto EIQmP%ZWVJH&Pé?n LRy %‘ég\lﬁﬁcl&éﬁﬁf‘ﬁeast six

exenpl ary enbodi ments of the I nvention
cherycal Bipdipg amast he i nvention are conputer readabl e
medi a on which software, for performng part or all
of an exenpl ary enbodi nent of the invention, are
241 i tA dRethpd ascordieg dpselaive Zbmreclaim 28, Waereinraagonsiructing
cohdpis€fibodi ments are described only as methods or only
as apparatus. The scope of the 15 invention al so
cov desi-regangiiaetingarm/ pluradibf t elarspatiddapnaps aftehorsaid identified
rgpd: and/or programmed to carry out the nethod
type embodi ments. In addition, the scope of the
i nvE&RPIINSHSaithmageeand

selected a spatial map based on its score.

25. A method according to claim 22 or claim 23, wherein reconstructing
comprises:

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

clustering said maps according to common substructures; and

selected a spatial map based on a relative property of a cluster it belongs to.

26. A method according to claim 25, wherein said relative property comprises

size.
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nmet hods of using, constructing, calibrating and/or
mai nt ai ni ng the apparatus descri bed herein. Headers,
where they appear, are provided for ease of browsing
and shoul d not be construed as necessarily limting
the contents of the section to that which is suggested
by the headi ng. When 20 used in the foll ow ng clains,
2fhe tanatbod eoeding &sany dfaotaips i28A6gWhereimedidisiegial map includes
b Co 1 .
cno | ARG ppints R biting B Bt HohetdieXdn g880ng o ghemica
pofilcampishivgtheskindinggoints. t he art that the present
invention is not |imted by what has thus far been
descri bed. Rather, the scope of the present invention
28s  Aimethed aoedrging yo thien 28] Wosteingsaid spatisl map Mollidas MBleast 6
bihdi od of obtaining information about at |east
one emcally active area of at |east one target
nmol ecul e, conprising: providing a set of conmpounds
ONMPRKi § I AN gl
2§hemﬁ\c a{etﬂ@% %c(éﬂsra'iﬁ kd El)ém?ﬁg Z\%leéfgﬁur aﬂée&a{#g% gndsslgugses at least 8
bﬁﬁ@ﬂ#@ﬁﬁg at | east one substantlally rigid triangul ar
geonetric substructure of binding points, such that at
| east 50% of a mathemati cal -chem cal space is spanned
3By tﬁemgtlbb@ta&mrﬂamty anly gif ¢laims drgfl|vehereig saidepintatty of gauges

ggﬁg oint in said space
%glng cg%gpg L@%Szﬁh% eas G%Féﬁgngt gauges from said
set, said mathematical -chem cal space being defined

PS' ng rﬁethb?taa&frdiﬂg %ﬂ? fcﬁdtrﬁ%qzﬁjﬂvﬂ%{)elwsgm A= fHgauges

ypes, 1nc I'ng base

ccrrmérra‘@g@rsebgfr@ﬁuge@mih at hwtrw mes acceptor,

aromatic, and a range of possible distances between
chem cal binding points including the range of 2-12
3angshrethod atebrding tto anyl of slains - @igwhekein said gpaninmcevers at
: I u ns, each
Ieg%tnq‘b%éfr%"?%nﬁé%c C%iﬂﬂégqrgékf& é'f%&)of di stances within
said range that forma triangle and a triplet of

o8 LI XBREGES b JAREIOLE WEFY) 698 A8, A8L 4 biRor
cavering thelreags Ofd:reén@,rb%amn ahgs}irqm gid porlicrepahped at least
bstructure available to chemcally bind to a

triangul ar configuration of binding points selected in
said portion, causing said at |east one target to
é&%on

34 Wrﬁéﬂ’w‘a? a\%&rglpa ?6 Q og%fucr ﬁJnL‘tIYSf(Nhgfeli'rggeﬁd sp&eeqﬁa
nt erac h™at” T east™ one o Sa
coarerlmgsaietrameeof ttetmyas amx:l bthangsirom, shidrrticnyspafinesatdgast
sdeesul ts; and anal yzing said assay results to obtain

I'nformati on about said at |east one chemcally active
ar ea.
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2. A nmethod according to claim1, wherein said space
i ncludes a portion covering the range of between 4
and 8 angstrom said portion spanned at |east 50% 3.
A net hod according to claim1l, conprising selecting at
| @ast e [ hSt. osaj d.
a0 cady oo Blbdrdnd W AROrMnSR 48, WhBlar 566 B Bf i
gamgasdling with spid pbleastmgedarget.s at | east 50% of points
in said space that include a base. 161 5. A nethod
according to claim1, wherein said analyzing conprises
3€har Advethed bengrding t atyefictsiths §-2dc whereireatdsast 6% of said gauges
b?ﬁﬁt\nfhﬂ%aﬂ:‘:&%a‘yt aTeR {a?géi.l aim1 or claimb5, wherein said
anal'yzing conprises  taking said rigidity into account
of said analyzing. 161la 7. A nethod according to any
f chaj 5 ' ' r-ge € 0 S
e R R U G SR R
bing withpaighat deast ame rget. wherein said target nol ecul e
conprise a drug target. 9. A nethod according to any
of clains 1-8, wherein at |east sone of said gauges
include at |east one rotational bond that allows
rotation of at |east one npieties of said at |east
sonme gauges. 10. ‘A nethod according to any of clains
1-8, wherein said gauges are constructed using a
rigid scaffold. 11. A nethod according to any of
clainms 1-10, wherein constituent atons of said gauges
do not nove nore than 1 A unless at |east 20Kcal / Mo
are applied to the gauge. 12. A nethod according to
any of clainms 1-11, wherein analyzing conprises
identifying a plurality of spatial and chem cally
speci fic bindings configurations in said target
active area. 13. A nethod according to claim 12,
wherein identifying conprises identifying a
configuration that matches a configuration of a bound
gauge. 14. A method according to claim 12, wherein
identifying conprises identifying a configuration
that does not match a configuration of a bound gauge.
15. A nmethod according to claim 14, wherein
identifying conprises identifying by statistica
anal ysis of said assay results.
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16. A nmethod according to claim15, wherein

identifying conprises identifying by clustering. 17.

A net hod according to claim 12, wherein identifying
conprises assunm ng each gauge indicates a single
@Wm%ﬁé‘tab&ﬂdm&@;arif@f clahfs 1£34TRhBRh AGE: D 190 of &lc% gauges
claim12, wherern identitying conpri ses assum
bing y4th saishat lesst phtageriges i ndicate a plurality of
configurations. 19. A nmethod according to any of

clains 12-18, wherein identifying conprises
3¢ asAimethag apsoing isy apn Ofickims bt Wheseiat atvleaste&e%s fosa:d
é@e@ a@@aéﬁrﬁurtﬁtadem@ m&dtiesho BN BteRELREH 108 s&é?‘fq?dy
clainms 1-19, conprising reconstructing a spatia

of at |east part of said chemcally active area, from

A@t |Ra§éthba\%ceérd%@' Q) aﬁﬁ%ﬁ clfifS Ul' 83 J%e%i?l #3Yehst 50 of said

i ncl ud |&% | east” four’ chem cal ng areas.
IFHIEH G5 SRTE6H By gding rediglianto@, Semfe‘fewemthgaﬁa spaffalds.
includes at least six chem cal binding areas. 22. A

met hod according to any of clains 12-21, conprisin
4T-ecofdretied perprding dpany &f claitps df40awheeiz et east said pualdy of
&%@Eﬁ@ AblinePSy LM&ing T8 Rer thaf mﬁaaiﬁél%ﬁﬁkhéﬁﬂ\fealofno%ﬁég to scaffold

ntified configurations, said part 1ncl
mplggdes fafgfing mﬁﬁf@m'cqiubﬁaaw Cﬁ@ﬁﬁt%“@% A nret hod
according to claim 22, wherein said part includes at
| east six chem cal binding areas. 24. A nethod

4Zacc ot dMeiled gceardingn to 2nyrofcglaimsy 48, whieineatrleast said plurality of
-gafuPGQ[]%srf’éﬁfbHﬂgn 19Qf'FFHrérﬁ%§ld &@i‘%mlﬁégﬁé@ﬁe{sum ing a

urality of spatial maps ron1sa| dentified
conflguratlons scoring said maps; and selected a

4% Pahé@Rbd BBROrOAS %sdaﬁmoﬂ 6|§m§°10423 whérein e BhdIR gPéaﬁ&OJrQ 4Bfhed

to claim?22 or claim?2 wheréi n reconstruc

usigrippiptiessincludiag at &'ﬂ@hﬁwreé!' i(AY).La8 bQPfYé[CF@QdeArQﬁat(C@lNHE
Etﬁw@@Hbrc}m),Slﬂéogyt'd(@mtcﬁt fi3) Ciﬁ’rign'yg‘éf ' Q%mﬁérlé%d'ﬁétlcr}g'ng

sai d maps ‘according to commn sdbstructures
sel ected a spatial map based on a relative property of

443 AChidfHo8  adchrditfy] RSy Bfoclar{'r% 1-45 Wﬁéﬂﬁdth@%ﬁél% IE)QII‘\EQOH said
claim 25, wheréin said tive property conpri
gauges are defined using moieties including at least a Hydrogen bond donor and a

Hydrogen bond acceptor or a combined Hydrogen donor/acceptor, a positive charge,

a Negative charge, an Aromatic ring and a Hydrophobic group.

45. A method according to any of claims 1-44, wherein said assay is a functional

assay.

46. A method according to any of claims 1-44, wherein said assay is a binding

assay.

47. A method according to any of claims 1-44, wherein said assay is a cellular

assay.

48. A method according to any of claims 1-44, wherein said assay is a flow-

through assay.
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size. 163 27. A method according to any of clains
22- 26, wherein said spatial map includes enough
bi ndi ng points to ensure binding of a small nol ecul e
drug having a chem cal profile matching the binding

490' nhs‘metﬁgd aAcJFEEEﬁtg IC% U5 awgreﬁ Sf.ac é?ur[)gt ﬁlial ﬁé@%{) 1% nr{égformed

mztee pmSﬁm:Ehofda Iaaiur@t siumg‘atea)fslamtangﬂtz wherei n said

spatial map includes at |least 8 binding points. 30. A
nmet hod according to any of clains 1-29, wherein said
S@I ur almethodfacerdiggdo aopmb claies 1a4% etheddin gaikldesyetvcomprges a

nc&@mggaobl i eéaf%iy%é’fl\ﬁ%:ag?&?@?o %{%gg% s%%sf?&g of

conprl ses a set of gauges vvith at | east 50,000 gauges.

5‘?2 A H]%Mb‘ad aé&o?&hggfag{:ia \%E?)r% 215 %h Si’claiﬁ’h%cﬁv(f area

sai d spanning cove p0|n
cappiises aharea includidg said tmxjhemlc&ﬂy agtivestrénd according to
any of clains 1-32, wherein said space includes a
portion covering the range of between 4 and 12
Sangshr oethodairecqrding i toncleppariicdwherelnessid cB@ficalfd aclive area

JiRed AR D0ol Qi C a1 e 183, whereln said
ace es a covering the range of
between 8 and 12 angstron1 sai d portion spanned at

shecch, iy 84Ty 6,0, IRSARESBTOARE WPy st o

chisimichliiactivesared camplisessat leastiwoatigieint clﬁﬁsmcaﬂyrmtlveo@reas
according to any of clains 1-34, wherein at least 1 %
of said gauges bind with said at | east one target.

587. A methbd dcaerdmgdiongny of aiajmef1-§8,awherel- adalyzimg coimprises

[ th d at | t
arhgr B bocs S AR B0l (g to any of
cI al ns 1 34, V\,herel n at |east 0.1% of said gauges
d : .
5% coa drifod deboiing, €Ay BE SR Fhs, e ARHEE coppyoes
ar@fﬂl@&lS@lCCQﬁ&;bb@d@Q@fdéﬁﬁﬁd@ daygesidi ng noieties to a
set of fewer than 100 scaff ol ds.

56. A method according to any of claims 1-53, wherein analyzing comprises

analyzing successful binding of at least 100 gauges.

57. A method according to claim 12, wherein identifying comprises identifying at

least 40 different configurations.

58. A method according to claim 12, wherein identifying comprises identifying at

least 10 different configurations.

59. A method according to claim 12, wherein identifying comprises identifying at

least 100 different configurations.

60. A method according to claim 22, 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.
166




40. A nethod according to any of clains 1-38, wherein
at |l east 50% of said gauges are defined by adding
noieties to a set of fewer than 50 scaffolds. 41. A
nmet hod according to any of clains 1-40, wherein at
| east said plurality of gauges is defined by adding
fewer than 15 different chem cal noieties to scaffold
6ol edunethod acepsdingito claie Zheametsingehavi or of said
9augesmpdiing AidTbP Al REEY-E Beset gpaany of claims 41,
wherein at | east sald plurality of auges uses fewer
t hanrelerting f & eleadht frepa deaid caiai lasie fasi Birhes usa3responsive to a
SGRbIBAG BAREEHLAY 4R AR mahal Mo 1- 42, wherein the
bi ndi ng points are eflnedrn usi ng noi eti es including
at | east Hydroxyl (OH), Carboxyl (COOH), Am de
62 CONR etnodEh kiR, oBfBRdihg ( CH2- Cr2- OB).
Phenyl (C6H5, 6 nmenber aromatic rQng . 44. A nethod
accofISHycting alead &1 have samilauge togagiream t he bi ndi ng
points on said gauges are defined using noieties
including at | east a Hydrogen bond donor and a
634y dr B Jestherhaerosding for daimdb2, avhessit carsdrurtjnt egeprises constructing
ushenesid ety ROyl Negati ve char ge,
al‘rilﬁ]Ar o?}g‘tgélaéc%dr}isﬁgﬁo;nd aetdl-tlgg?gp oﬁgaug%gim. 45. A net hod
according to any of clains 1-44, wherein said assay is
68 T URGidiRRPAccoRrfiRAY- . aael.according to any of
clainms 1-44, mhereiﬁkégﬂgéggggmﬁgg a binding assay.
47. OMRATRE gaidcopfigiratipnsdo arlgadate baserend- 44, wherein
sai ; [ I . ;
acorarouny 2 Sad iR sald dita 158 B rulor oS R 1o 8 matching
of safd aRfigyralieNsgA saiddedd: 165 49. A nethod according to
cl ai m 45, wherein said functional assay is perforned
in the presence of a natural substrate of said target.
- 650, Amaiadaccacingrtaiclgmtia. eamersing:| ai ns 1- 49, wherein
Sal Ceond{iiithg GISR! bRA oh ol AbAiiRcBRfigiads 2
bi ochem calT'y active area adapted to engage a
substrate. 51. A nethod according to claimb50, wherein

66231 th RIBEHIICARbHIrBAb olein ADCFomGRITR | €S an af ea

i ncl udi ng sai rochem cal [y 'acti've area. 52. A nethod

accdieiichog adeastanmobeaid greges as s lsad fotisug distovgnact i ve
area conprises a control area of said protein. 53. A
met hod according to any of clains 1-52, wherein said

67at  1/emsthagrascordingnio ey (of cleims U &6arempiisingpeensearingtthe binding
of b8aGs WitPsifbild Biditg GEHAAGE {0YoREh \iRic RI8ARg data; and
analyzing said steric clashing data to provide geometrical information about

said target.

68. A method according to claim 1, wherein analyzing comprises:
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.

69. A method according to claim 68, wherein indicating comprises spreading an
indication responsive to a spreading function.
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54. A nmethod according to any of clainms 1-53, wherein
anal yzi ng conprises analyzing successful binding of
at | east 60 gauges. 55. A nmethod according to any of
clainms 1-53, wherein anal yzing conprises analyzing

76UCC@S %é{ﬁoob'd&gbr'ag'nfgo fo % atglalh?%?@t \}Q%ﬁi"ﬁu 48R s Er%ﬁdfﬁp RIS is

according to an ereln a
dermsineng@"san aﬁma}m BIREraYi @&t@g@ﬂ@ pf paeertg seid tatget east

100 gauges. 57, A nmet hod according to claim 12,

wherein identif conprises identifying at I east 40
78 f f rnagthodt Bedarg) n@ ¢lains 1, wmrein anelyriod camptses legonstructing a

st 'ghép?e Omeél’%nncél%ﬁélhé Yo Rk A" %ﬁ&%ﬂg@?%hf 4% 9 Alsub-

| east ferent con ur atl ons.
shanesr %ﬁql?@fwlcblmlfﬁﬁtqiza paﬁ@f 8difl bindingtdontjguratiaro apmprisig:

| dengélgaﬁnﬁg, Kise fﬂoﬁfa@g,d g@lg)s%geger ent configurations.

. accordi ng alm 22, conpri sing:
conpefleHigg Hilepstipe ﬁ@bﬁh@wdh@mgathﬁageperynmatmeecnatn!g each

ofhel @ﬁé’asﬁ ra%ﬂb Ak QECQQFI&EQ‘% r#‘n n]arsglﬁyégg gﬁg aﬁ@ﬁepaﬁ% Wereof:

to a | ance or en said [ ead
and §%UH‘U|'?A'B9 SQ'G@UthaPA@mSI@&PQ?@CWjS ng to claim 22,

CONPFpshtiHy: sail %Eié@ﬁr’t 9n§ b éf%ﬂrﬁu%h ltﬁlﬁld fi@F ?a Qa:ﬁl@lshapes

and rejecting a fromsal d data base
ar@sl@eﬁé%ﬁéwmt\gp@ S@datheée@a’mr@wég Besthape of g;hirwlnge@mlf gukation of
sdididige®p. 62. A nethod according to claim 22,

conprising: constructing a lead to have a senblance

to said map. 63. A nethod according to claim62,

Z\herﬁirﬂeﬁleasécrcblﬁ)‘iﬂq‘ “c?ﬁﬁ“?‘?eéorﬁﬁﬁrid R‘/Qﬁétl&ﬂgll)}]?‘%ﬁ&tmg said

sai d gauges or sca used to I ne sai
S%QF ingy ﬁ%lUﬁwéﬂtla@c&nddrqwgaWw u$ing A Mere@bmﬂqrsqfrﬁyiectron of sub-
gparing said configurations to a | ead data base; and
sel ecting a lead fromsaid data base for further use
responsive to a matching of said configurations to

75ai da lhRakhd SRordind™®f Hafh 26 Ctﬁfn%g@gg ggétﬁigrgaidzselecting a base

conpri si ng: constructln
-andeRaitt Yariatienadly mne@un@fqr@r@urahtssf differept brs® salestiorl-ng t o
claim 12, conprising: selecting at | east one of said

4gauges as a lead for drug_discovery.
A method according to claim 73, comprising clustering a plurality of such

shapes according to shared sub-component shapes.

75. A method according to claim 74, comprising selecting a sub-component
shape as a resulting shape based on said clustering.

. 76. A method according to any of claims 71-75, wherein said sub-shapes

comprise triangles.

77. A method according to any of claims 71-76, wherein 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.

78. A method according to any -of claims 71-77, wherein two sides are said to

match if their length is similar.
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67. A nethod according to any of clainms 1-66,
conprising conparing the binding of gauges with
simlar binding geonetries to obtain steric clashing
data; and analyzing said steric clashing data to

78 I RO by BP0 kSl ot s
ore agafiokkfor usjaerhlgenargltma@an@ya@ﬁresplagébrammempao@ for
h f I t .
cochoRSkyl UL sBAOR B AR S SR e
attaﬁr@mndpgpad@smomesgener at e cI usters; and identifying

t he ‘ g ' J in saldtarget from
sai daﬁeﬁ@ﬁ@ggﬁl%@.&wgn%?%@ga%or ding to claim®68,
wher eijecting giaghpotagtiat soepifdld esolspiie selipoysien to anidtlc af |rlgndlty of
sLi§SP ve to a spreading function. 167 70. A nethod
according to claim®69, wherein said spreading function
is dependent on an estinmated energy of binding of a
8§audg rﬁé%hé&‘é&of&lﬁzg?%tcla:#?g SnBRATOM Bk O H@Hgf & AbEdide™M
1, erein ana I'ses recons
spati al shape of a chem cal binding configur atl on of a
r
8. ‘rf’]}%ﬁgg}ogsa%gﬁrﬁl 95 c% m¥Y b\uh&@@%‘%ﬁi pcﬁgl‘ﬁl?-ll gttfagimy i§ ﬁldged rigid if it
ISG@fﬁmnaélVﬁgld sel ectl ng a base from sai d sub- shapes
selecting at |east two sub-shapes having the property
that they match each other at |east along one side
82.nérmagthodiegcerdinghtoselaien F8s whateimgaidnlechef rigidity comprises the
d sub-shapes to said base;
pkgﬁ@?ﬁ?&??ﬁ@%’% 'sﬁﬁgg‘?zrt%lsng and sai d accumul ati ng
until all of said sub-shapes are used or cannot be
sed [ a f ' . ;
B ot (LA Bl i diinCe RS ot UeRHr gty o olatve to
other pritential seBffoldsnpri si ng vari ational ly repeating said
sel ecting, accunulating and repeating using a
di fferent order of selection of sub- shapes. 73. A
84vret Wy dnedbabactionding o dhim 79, 7aomprisingr seddating regpafoidrigsed on a
-ntﬁn%é#o?ﬁﬁﬁbr%% a base and said variationally
repeatin or a plurality of different base
sel ections. 74. A nethod according to claim73,

85 O"MPA M éﬂcﬂﬁoﬁrﬁgr o3y Br At d. é{ c%h'lg?ylﬁa shapes

accor to's b- conponen 75. A nethod
accoiaﬂ&arﬁmn@ aciluriality 24 gavgeprolesivleg thatl @t bhangererated by adding

méuHPeds B'EB%‘}%?éntua?é‘c%Sld&}ﬁoléch@SU't' ng shape based on

clust'e
determmmg 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.

86. A method according to claim 85, comprising selecting a scaffold based on a

number of configurations added by said scaffold.

87. A method according to claim 85, wherein said significant spatial
configurations are configurations not previously provided or overlapped with,
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76. A nmethod according to any of clainms 71-75, wherein
sai d sub-shapes conprise triangles. 77. A nethod
according to any of clainms 71-76, wherein said

sub- shapes defi ne chem' cal behavior at their vertexes

ggnd Wh%ﬁio'a S0BrFhGIRS iR FalvHereth gﬁ}#aﬁnﬁ%g.qtorygﬁsel& selecting a

chem cal behavior "at t e r 'vertexe
gR¥aepaleaie &t be addaddosrseresning library, omprisingnher ei n t wo
si degroiafhgS 8l bt IR chERIEG ' 2

% Agsrret hod a?ccor%l ﬁﬁgdc!et}%ﬁé% énd %Q%&\% péﬁf& Screening
"tH?Uw di ng conprises selecting at I east one scaffol d

for yagcting e&%ﬂ@ﬁt%‘ b%e‘%dﬂ@é&le ﬂf)m%aﬁzcge‘f?f‘{:lgegn&%e}.l cﬁ':%éﬁieS'

conprising: providing a potential scaf
i ncl GRIPMYNIAY S Flﬂ*dimqf ?a'dﬂi’otﬁﬂii@il gsluge melecashaett poi nt s

f or mjléc%hdt; 8sid ﬂ?érﬁéf@d”dg@%%?édleg %é%'PB%(sd&J toté‘%cp& RGtiPof said

rejecting said potenti scaf nol ecu

9@‘@@@?@?‘%}% to a lack of rigidity of said scaffold.
80. A nethod according to claim79, wherein said | ack
of ri gl dity is absolute. 81. A nethod according to

21 ai Mfagho eding toLlaim$§ whetein said leck of doidity is abisrdute.
rigidif it is rotationally rigid. 82. A nethod
according to claim 79, wherein said |lack of rigidity
Q:orrpf?\i'%%igoq Recorging da ridaimo$8, avhareiassaid lask raftrigidityrialrelative to
othésbtent@pPscafiolgt hod according to claim79, wherein
said lack of rigidity is relative to other potential
scaffolds. 84. A nethod according to claim 79,

91CONDA infiiba &%bmgte%ngoﬁﬂaﬁisoésig@ ri@fgd nunber of

ri ngs thereof accor to any of clains

79- gieterping iasshegningefne f:hq‘-rnlpﬂlgcca\flsur@ﬂfam ispgceyfof gaigypart of a
schdnfigull that can be generated by adding noieties to

sai d potential scaffold nol ecule; determining for an

exi Sletergining rairlpagiopng @ﬁavﬁia@h@p@‘ih eanfigwetiore f said potential
m&eafié;HHgati ons are added by said nol ecul es; and

sel ecting said potential scaffold nolecule if one or

nor SeEcng spidapetesiipltgaspe roslendle df itcardsi afuleast onss sigaificant

spQ@aI%ﬁQﬁﬁa%dﬂbuﬂaﬁoﬁ%‘éﬁd s QE&ing ﬁ’d?éré/' on. 86. A nethod

according to ¢laim 85, conprising selecting a scaffold
based on a nunber of configurations added by said

g2s caff ehdlnod according to any of claims 88-91, wherein providing a set of
molecules comprises generating said molecules using a single scaffold to which

moieties are selectively attached.

93. A method according to any of claims 88-92, wherein providing a set of

molecules comprises providing a chemical library.

94, A method according to claim 91, wherein said gauge is selected if it adds at
least one spatial chemical configuration not previously provided or overlapping a

provided configuration.
95. A method according to claim 1, wherein providing comprises creating at least
a portion of a screening library, comprising:

selecting a scaffold molecule to which moieties can be added:;
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87. A nethod according to claim85, wherein said
significant spatial configurations are configurations
not previously provided or overlapped with, 169 88. A
met hod according to claim1, wherein providing

conpy sel ect | e :
sor oare Rl & polHHEdTBEE Ko, ol ta%RER By sRafhing
meiedias kesaidrptadioldh esd and at | east a part of a screening

|1 br ali¥etin Eéﬂg s?td%‘ijgg% ihggdcg ﬂ%b%hﬁ&lﬁlo%gﬁépoiw chemical

sai d set g chem ca

configreaitions.of sai d potential gauge nol ecul e; and
rejecting said potential gauge nol ecul e responsive to
a lack of rigidity of said gauge nolecule. 89. A
9%ret hbdneleebactiording o cidimi 35, 8@Nprig:ei n sai d | ack of

0 et R Ao ) D067 500 Sl

ot her potential scaffolds. 91. A met hod according to

9Ny Af m&hdl rﬁ?t:cﬁl%' n%ot CRR 1, ShyAGkeind EFo%m nb(g}ﬂ?r"i’ses reducing a

spanning, in chem cal “conf 1’ gurati o
sqgg@rtmg)lpbrgry eMEIsifigng | i br ary deternining at |east one

spat foﬁbaahﬁmc?%a@ i éagyg gpgh@fnbr%w %e@%mdngfbstaquauy all

nol ecul e, sel ectin ent1-a auge
thpfspatial xigmical co@mat@n% 0§|ag¢ﬁr!rairbgnder 06 platinnalpomﬁ@mmed by

thg%glécgﬂg%aon to said screening library. 92. A nethod
according to any of clains 88-91, wherein providing a

set r@movml @oﬂlmréktyc@fnmql@émgwh@h aaddngedvatientnepatiel icbemical
corfibiigtiéhsSi N9l e scaffold to which nmoieties are

sefectively attached. 93. A nethod according to any of

claims 88-92, wherein providing a set of nolecules

98 ONMPA Hé%dl%%ﬂdmg%s é;%rrﬁ @?”%vﬁé}]etnl 4= Arin Her € tiBE DO

according to cl erein sald gauge I's selected
if it adds at |east one spati al chenlca

onf PiE Yl Y [
T e A e R e R
sccﬁealmhprawmmnﬁmgr ovi di ng conprises creating at |east
ap [ Y Si
2o a0k B Qoo A Bl pHACH el LBBuiung ¢ g
prekaididy of seikbmolecules based on energetic considerations; and
removing at least some molecules whose binding probability is below a

threshold value.

100. A method according to claim 99, wherein said binding probability is calculated
using a formula which is inversely dependent on a flexibility of the molecule.

101. A method according to claim 99, wherein said binding probability is at least
- estimated based on a solubility of the molecule.

102. A method according to claim 1, wherein providing comprises designing a
screening library, comprising:

determining .a desired range of distances between binding points to be
directly identified by said library;

determining a desired overlap befween measures provided by gauge

molecules of said library;,
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determning a plurality of potential gauges which can

be created by attaching noieties to said scaffold,

and selecting a subset of said gauges that do not
substantially overlap in chem cal configurations. gE

o ooy RRNAN ek BF e LA B el Aheteg and
chenberdratignfi pjurelilyi @ngauges.7said gesiybe dagk cisfidingca péurahty of
b@lgi?\g'lk s Wgrﬁgﬁc@é %fv@eﬂ%&r‘ﬁ”@?érﬁﬁmﬁt Eﬁg% ggs %over @ gpatial
chespisal oon qur@ifonmade lhetb nghudes d@d aistantengngd aa@tmmngaﬂypgs with
s&l besited'diBrigpat i al chemical configurations of a

certain order of binding points provided by the

nmol ecul e; and renoving a plurality of nolecules which

d I e

o aned Bt 18 QNI Mnepdl SehSlf wdipl b duges
CQIRRIises ggnerptirgby g@chmgnmlaw tasedffaldsng to claim1,
wherein providing conprises reducing a screening
library, conprising: for each nolecule in at | east

-1%r tA@petngg acdordingaioyclaigal Brati3nyherelsi said gauges cover a spatial

otRinf8A Bbhfidulatidh sﬁ@é@ofmlﬂgmfélﬂf%%d%%%t n energetic

consi derati ons; and I"east sonme nol ecul es
whose bi ndi ng probab|I|ty is below a threshold val ue.

16'500 A%Eﬁb&og%c%fd?&{/q A Cct%léehlng1 98- 1Meﬁ/ﬁé|%lrr°‘§5ﬁ library is

bi ndi ng proba ated usifg a

-degianed o & preisctast Wr@@p@n@ewﬁ tesk and |véherein| saigy podiectee target

mBReLQs W 4 d according to claim99, wherein
sallg bi n(yl n Seﬁ%rgget"%oty is at |l east estinmated based
on a solubility of the nolecule. 102. A nethod

10RC C O Hietbhdl RchicfH ed?r% né%ﬁ%ﬁﬁ@ﬂﬁ 20 Wh%galr?ggmro'véﬁasp is at least

designing a scr conpri

siXlet ermi ni ng a desired range of dlstances betmeen
bi ndi ng points to be directly identified by said
|ibrary; determ ning a desired overlap between

107e adhi Methqsk ancortiny Iy anyaokdaimen! 09: 106 svhefeis said davbrageytakes

mté%%c&lﬁﬁ%ﬁrﬂr{édé}gﬂ@xﬁ oqgwg%[red bi ndi ng types to be

I SCcrimnate

108. A method according to any of claims 102-107, wherein generating comprises
generating substantially same configurations by different gauges, thereby providing
at least part of said overlap.

109. A method according to any of claims 102-107, wherein generating comprises

providing a repetition factor of at least two.
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generating a plurality of gauges, said gauges each
defining a plurality of binding types and di stances
bet ween them such that said gauges cover a spatia
chem cal configuration space that includes said

180 o+ PaieRoB BEehd (0l bl GaintPRR-1U7. dnehl Sesalocmngses
ggrataling suhgtantipludigeient coffigymiiges by diffaseitgesigge nehictt diffgrent

B OB b B s Rl merk tnchaBEbing atfoas
parbotsaihowgslapi al chemical configuration space of
triplets of binding points. 105. A nethod according to
any of clains 102-104, wherein said library is
1Hksi §rieethpd racaonding] tecaradof: elaigst 168 ecmprsingagknarathg a set of
' Ji | ecul e task conpri ses
d%g%ﬁﬁf@ﬁgweibﬁ%cﬁ%gégéggc?rg}aﬁgll).t o any of clains
102- 105, wherein said overlap is at |least six. 107. A

h . ‘ PO ) :
2! RG5O BAD s
sgiq targefifiom seidsetbi ndi ng. 108. A met hod according to any

of clainms 102-107, wherein generating conprises

Eﬁener ating substantially same configurations by

1H- f f A leagtseypiaguesd hibesbsthed oldlalinnti 1. at | east part of
said overlap. 109. A nethod according to any of clains
102- 107, wherein generating conprises providing a

1 peh iaadset paduerd lyf thammeteedsef daim. 11272 110. A net hod
according to any of clains 102-107, wherein generating

conprises generating substantially different
1®enfA guethed aiesongingdiof tlainerit, whargiesprovidinghcangrises esslecting a
| - ) or | ap . 0 A _
SFRIOI5AN WROUE 30 L 140D HBRB8SRlor kAN ) Lk
meigtied tg set i fewar thantfdscatiold mtilenylaso any of cl ai ns

1-67, conprising generating a set of drug |leads for

said target based on said information. 112. A nethod
118¢c c ot meailpa acosrdingriol daim & bipvhesein fewenthan 12§ dcatiold ravlecyles

arb §885td ng}r/a??%glidta@rﬁggﬁcf?ﬁ%ﬁ@k&ﬁ.if' 113. A lead set

produce e method of clarm 114. A | ead set
produced by the nethod of claim112. 115. A nethod

112’2?2%??#}?90& Qcc@rﬁh%‘t& claY?F?lﬁgiJ} PO W19 sgf&nga:ffgﬁg include at
g a screening library conprising a east
leash, 0B gfothec idliowinge seaffaid dnblgciades:adhiophene; 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-
ajpyrimidine; Quincline; Isoquinoling; Quinoxaline; 3,4-Dihydro-
benzo[e][1,4]diazepin-5-one; 3,8-Dihydro-4H-pyrrolo[2,3-e][1,4]diazepin-5-one; 3,4
Dihydro-thieno{2,3-e][1,4]diazepin-5-one; 3,6-Dihydro-4H-pyrrolo[3,2-¢][1,4]diazepin-
5-one;  5H,11H-Dibenzo[b.f][1,5]diazocine-6,12-dione; 1,4-Dihydro-10H-1,4,10-
1,4,10-triaza-benzo[a]cyclopentale]cyclooctene-5, 1 1-dione:; 4H,10H-1-Thia-4,10-
diaza-benzo[a]cyclopentale]cyclooctene-5,11-dione; Dipyrrolo[1,2-c;2’,1-elimidazol-
5-one; 1,4,7,9-Tetrahydro-1,4,6,9-tetraaza-dicyclopenta[a,e]cyclooctene-5,10-dione;
4,7,9-Trihydro-1-thia-4,6,9-triaza-dicyclopenta[a,e]cyclooctene-5,10-dione;
2,4,9, Trihydro-1lambda*4*,6-dithia-4,9-diaza-dicyclopenta[a,e]cyclooctene-5,10-
dione; 6,9-Dihydro-5H-1-thia-5,8,9 triaza-cyclopenta[ajazulen-4-one; 3,10,Dihydro-
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noi eties to a set of fewer than 50 scaffold nol ecul es.
116. A nethod according to claim 115, wherein fewer

than 20 scaffold nolecules are used to generate said
at | east 10,000 nolecules. 117. A nethod according to

PPl BT 43 h S S A Ble Syt one
7 BaPibpdrerid]-1.7, 19-Pgza-cjcsheptalalimden-Bemee s 6: DlﬁydmﬂHHSaG 9-triaza-
c@f@‘le@taﬂé gl%en Pbrcﬁégfg[%}%? g] 'I—le‘\r’]fg[&ztrlgze{il;)ﬁﬁlqhe inden-9-one;
SHﬂDl@M@Pﬁ Rodnt ﬂ?ﬂaammydehepﬁ[bﬁlanhtim\e yorez 6I4e[|_):mydi'o
[ﬁl]gbégaﬂhcgtb%%]%e 6:(&‘% sﬁ %ﬁ%&ﬂo”&’b 12‘%naz%“' noxal i ne;

nzo[
csacl@elptaﬁgddapﬁtmkwmm 01121 -30,41 -[Dlaza}mbrazkbﬂﬂunnﬁﬁ orleydréXydeids;

?nﬂ%%cﬁ{/t B&%}{I-[B?c rog‘lJi %@éaf%a% E’%Waé'e%% n- 5-one;
dlBVd@h?PZD{bé}dm{nbﬁ .7 {DihsireH2bzmycazies] 6,2 Edpyiamidie; 9H-Fluorene;
GRS S ks IPeatiyiole 2 plortene Picplz s clpyiidpe
Sdfathyleng-1.61dinydmhpyral- ,21cme Bezno{4 Slimidazo[1,2-a]pyrimidine; 1,4-

ﬁé&pyr ré?\ %@]@J &é&%hog Sfﬂa&?yﬂn@.%ﬁ' 1%06@%}8 24atfo-faghe:
phenanthren- ?@neah{]‘fﬂ}lwdlo imigam|1, éta]mmadlmZegrtel b2ehb-dptiakidro-
SREEE BTN ThRPRoD palenaia s it S 10Dl
4@ﬂ@r@@tzémclapema[b]fluwen-ﬂaone,; Q,GFDthl@rbﬂ'ﬂa -5,7, 8 9a- tetraaza
. C)}é:%?g%iegéz%rg%éﬁé;%,‘fb-Bih%i%Zﬁ:l-qi—tﬁ?é%,‘?,96@-&@2@%@%2&’[&]’39&85-4-
org; %@M@mdﬁ Big- %LsaﬁDan&asmlopenmwwyioe;@bm{m[aa] azul en
cyﬁ;ﬁpﬁ ]@F%T%ég: ﬁ%{&%& tﬁ%zc?a?xcgquﬂtg’[a]ﬂuorine; 6,7,9,11-
T@ra@swmhwm a.BI-c{maAMﬂr@t’l_e%iaiazp@néx‘i:ﬂ-d indeil 2,56 7nt2a-
iy opyRERo ol gl d kBFAIAYT LGRS 3 L bRYER-A1. 238 10-
trigge:-tystapentefalfluarivenSH-Gyodei4, 3]k Y th-ndblizino[1,2-b]quinolin-9-
orf: DR AP AR YERATRR A a0 BRfeaidolep ralgals:

1,3 ®ikyeleg-benzoll 1Mldiazepin-2-one; 5,10-Dihydro-dibenzolb,e][1,4]diazepin-11-

’%184Eq?1%?9 'bﬁﬁéﬁs‘[]?y@a%gg ;B?[Ezl igseBIN6-one: 4,9-Dihydro-3-thia-4,9-

dl@gacwmg[ﬂaal[llal]m afﬂnah%rmofg-](?wnm@ima, Pyrezind]2, 3-blquinoxaline;

Pg@%ﬁ@@@%%lmf 1'h L 1 ¥ i‘% ?Ycﬁiz%zé@%gﬁtgmnapmhalene -4-one;

Z-Mebetelm9+ﬂé'hberj_Z,oBL4]d1lazyd3@henzo[ 1, 4] di oxi ne;
6, 7- D hydr o- 2H pyr azi no[ 1, 2- a] pyram di ne; 9H Fl uor ene;
1,4-Di aza-bictcl o[ 2. 2. 2] oct ane;
118- Az msittogdcdasp@lirgy 2] aaitnatis; orPYA6, dbp&irBatiepstrd of shichecaffolds
' dlhydro pyrrol - 2- one;
hagezno{l%asﬁiﬁ%&da%o[ 1, 2-a] pyrimdine; 1,4-
Di hydr o- benzo[ 4, 5] i m dazo[ 1, 2-a] pyri m di ne;

11% 1%&%9}/ %r&cgirdﬁ‘%z%)f)clé@' Tal]z.)ac))/rr fl?%?ﬁ%%ey gﬂlggétotp 6¢ said scaffolds
haIeBx@;tISIWermgmydro i m dazo[ 1, 2- a] pyri m di ne;

Thi azol o[ 3, 2-a] t hi eno[ 2, 3-d] pyri m di n- 5- one;
_ 1,9-Dithia- 4a, 10-di aza-cycl opent a[ b] fl uor en- 4- one;

128, 6-ADmethedaactorditigato jaim8l, 18aort £t avhz@in at least 4 of said scaffolds

I 4-
hagg%&w%%g% u1eph| aoge7 1Ca-tri aza-benzo[ e] azul en-4
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one;
4,5-Di hydro-3-thia-4,5a,10-tri aza-cycl opentaf[a]fluorin
e; 8H 1-Thia- cycl opentala]indene; 3-Thia-4,5a, 1
O-triaza-cycl openta[a]fluorine; 6,7,9, 11-
1 ﬂ) L gkm{gﬁwgd égc})tr%égtg t::l%u'nqi 1343 Y ﬁ]ge\pl%lr&ih 2a't zf‘éa%? Hloﬁ:" rggi'dss’cgf'folds
hescaagtly ooy rirgs. no[ 1', 2' : 1, 6] pyri do[ 3, 4-b] i ndol e- 1, 4-di
one; 5, 10-Di hydro-4H 2, 3a, 10-
triaza-cycl openta[a]fluorine; 5H Pyrido[4, 3-b]indol e;
132. HAnTthbMI ataopding B ddigut tHodri 1169wheneim said library includes at least

5%.& sm ?gh%ofeﬁmgﬁ,%%g?éa ant hr acene- 3, 10- di one;

1, 5- D hydro-benzo[ b] [ 1, 4] di azepi n- 2- one;

%3 A@lbﬁbﬁgréec a.H ﬂf&%%?%l%é g@ﬁ@h}f%ﬁ ﬁ'g?nclltdes at least
1009003hh§9ﬁ@er3teﬂhmdeml® di aza- benzo[ f] azul en- 10- one;
Benzo[ g] qui noxal i ne; Pyrazi no[ 2, 3- b] qui noxal i ne;

2?/rldo [2, 1-b] qui nazolin-1 1-one;
1 Thﬁmd@p@mm oyadimpgdit wp@']enreqamt $ralffelde intlusieayt least three

of?saMeg% bﬁ%lég_‘]&enzo[ 1,4]thiazin-3-one. 118. A nethod

according to claim 115 or 116, wherein at |east 4 of
said scaffolds have exactly a single ring. 119. A

1952t hRgy chﬁagt] ol@aifn! M7 Mwhbreif’s alq:lls%aff&ﬁg rr%llﬂjfa% l!a%ﬂsfén of

4 of sa havé exactl'y two r
sairb s¢abigldapeleedeng to claim 115 or 116, mhereln at | east
4 of said scaffolds have exactly three rings. 174
121. A nethod according to claim 115 or 116, wherein
126 | Aavethad gdcceeing iﬂ:eafnwobfdslalnma\ﬂéSéQécMhpréEmmald igegsrated

m&[%&efxam%n%?wgm ng to claim 115 or 116, wherein

sal I brary 1 nc es at least 50,000 thus generated
nol ecul es. 123. A library according to claim 115 or

12516, A Wagidl &cér@i rF%I th! alﬂp%rf Xlalfgsz @?%é%e de“? R edid rréochcu?% span a

t hus gener at accor
CO@flmrmlanpacméssmtlnl gednoetdesd patdrds of binding poiat typeasmcludmg at

1e3d1289, or®e 5 eﬁné@ggéﬁét% BRI s, 125, A 1TDrary

scaf fol ds i ncl ude at
| east ten of said scaffold nolecules. 126. A nethod

128CCH gg)dté%c?@/nglotfo i 1%, H\? e:,Tféal WG Shdd dssp%fdza} leagt 50%

genera es are subs Iy r1g
of inst padi@rnisccor ding to any of clains 115- 125 wher ei n
sai d nol ecul es span a configuration space of spati al
geonetrical patterns of binding point types, including
128t A eethod2Beconding He glaint é2hswhdrain said sholeculps spani ra space

- defiﬁﬁ@ &t Rast 4 distinct binding point chemistry types.

130. A method according to claim 127, wherein said molecules span a space

defining at least 5 distinct binding point chemistry types.

131. A method according to claim 1, wherein providing comprises selecting a
screening library, comprising at least 100 gauge molecules generated by attaching
moieties to at least one of the following scaffolds: Thiophene; 1H-Pyrrole; Furan;
Benzene; Pyridine; Pyrimidine; Pyrazine; 6H-Thieno[2,3-b]pyrrole; 1,6-Dihydro-
pyrrolo[2,3-b]pyrrole; 1H-Indole; Thienol2,3-d]pyrimidine; 6,7-Dihydro-pyrazolo[1,5-
aJpyrimidine; Quinoline; Isoquinoline; Quinoxaline; 3,4-Dihydro-
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128. A nethod according to claim 127, wherein said
nol ecul es span at | east 50% of the patterns. 129. A
nmet hod according to claim 127, wherein said nol ecul es
span a space defining at |least 4 distinct binding
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ligEy 2eglg @f%%g'ugﬁlgtaoslﬁdlé‘b fekid m&‘ sn said nol ecul es

aré generated ing at | east one of the foll ow ng
scaffol ds: Thi ophene; 1 H Pyrrole; Furan; Benzene;

138" 'ﬂ'rﬂ@tho&’yefdcaﬂdﬂignfo cB¥h 31 Wsrefibroviding comprises selecting a

Thi eno
screeginy l&by@’w&owﬂ&w @[sgt of- ailgast 1©0e0 substantiatiotigic molecules.

Thi eno[ 2, 3- d] pyri m di ne;

6, 7- D hydr o- pyrazol o[ 1, 5- a] pyri m di ne; Qui nol i ne;
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sstnBipdioniesaetel [ 1 4 di azepi n-5- one;
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106, 9Pcubstantially rigidipolecules.0- t r i aza- benzo[ a] cycl opent a[ e]

cycl ooct ene-5, 11-dione; 4H 1
OH 1- Thi a- 4, 10- di aza- benzo[ a] cycl opent a[ e] cycl ooct ene-
138, 17A aiedieg: accoidingr toainy[of claines 235-137 oftianeid sail se issected to

ha¥d3m é(ldggfeh%&}ﬁ Okt Jf Bt St |0a1'°? q}eas 3\%% n&r&t@i’ndtagfets in

east ecu es conprisée a
geng@l. A net hod according to claim131, wherein said at

| east 100 nol ecules of said Ilibrary are generated

using a single one of said scaffolds. 135. A nethod '
138c c d dettpdt accerdingrial clainh 381 wheneisw salil reypede birskng rate is at
Ee%@b%%l ng a screening library conprising a set of at
east 10, 000 substantially rigid nol ecul es.

140. A method according to claim 138, wherein said set is designed to provide
molecules with a uniformity of hit probability for a generalized target of within a ratio

of 1:100 for the whole set.
177



136. A nethod according to claim 135, wherein said set
conprises at |east 50,000 substantially rigid

nol ecul es. 137. A nethod according to claim 135,
wherein said set conprises at least 100,000

1§Vb3h3rﬂéﬂ lra¥CJr&ilﬂqgc;55|€b‘g?4d %er&?@aldpé [5RE Gﬂﬁmﬁcﬁff di ng

to any o wher el n sal set 1's Selected
to have an expected binding rate of at |east 0.1% of
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accor wherel n’sal d expect
smwmgy alh@fesaldsmathemaé@@tchemm spee. A met hod
according to claim 138, wherein said set is designed

to provide nolecules with a uniformty of hit
1f3-.0bAbMmethog sesordingydnalaimi Lewhergirgerovisingricomprises sele¢ting a
s@berdi kot ole set. 177 141. A net hod
ac?:o{r.t&ﬁﬁg)r{i‘ﬁé)oocpﬁSI 140, wherein said ratio is within

1: 102 plulity af adeagd, %Q%@ﬁt@ﬁngolewlgmpagln sa¢hninptecule defining at

|e§§fbn%%atl¥“b%ﬁﬁdd??t§ﬁ'd?bﬁﬁﬁrlgstgﬁé‘ﬁmnt%UbSt antially all of

sal d mat hematical - che ace. 143. A net hod
accoWapiel subsiangaliv aachvieintén ﬁ sprer Phisusy coofigiratinns is covered

bﬁﬁi Iggétwsc’@fefeﬂf@?lgd}slﬂgfe%g ary, conpri sing: aeach such

plurality of at gauge nol ecul es,
nol ecul e defining at | east one spatial configuration

184, DANHERSY %Xé@dlﬁ&'t@%%i wiagr ?h&eﬁpgﬁhaﬂilﬁt% lYvéias %y e%}l/east

point 1n a space of SUC con Igurations I's covere

W\@tquéﬁé‘f'a'wﬂﬁ'ﬂlpﬂfs@ﬁwtcogféﬂ!@@l%ﬁl ecul es. 144. A nethod
according to claim 143, wherein each point is covered

&); at least two substantially identical spatial
145%nf Adgistaed asperdingi® claimptherdclaine bidd whgreineaghapaintis) govered

it eI éﬁ‘tfstaﬁ‘é@ﬁf&i‘fﬁ 5&3@ gpdom. drtigRvered by at

| east two substanti a er en spati al
configurations. 146. A nethod according to claim 143,

1Mer &1 Rethal %c&&@gﬁ E‘g?’%‘v@gﬁiﬁa}&'ﬂg% %QIR %&‘é@ﬁhagdws portion

range di stances rom =
colt@raﬂg) thﬁetaengs )distarsoeis (bf retwdennd Fpamn edA angdseasit = 50940 meters),

net ho g to claim 143, wherein said

sald forton FEATRALTIR 8087 7° Gi forent bi nai ng types.

148. A nethod according to claim 143, wherein said
147° aCE rﬁé}ﬁtlaéj daggor ing tb tgéirme%é ownﬁéregl snaqcli %%ace}/ chQ'udes at least 7

different binding types.

148. A method according to claim 143, wherein said space includes omni-

directional binding types.

149. A method according to claim143, wherein said space includes directional

binding types.
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149. A nethod according to clainl43, wherein said
space includes directional binding types. 178 150. A
nmet hod according to claim 143, wherein substantially
all the gauges include a plurality of triangular
configurations of binding points. 151. A nethod
according to any of clains 1-150, wherein at |east 80%
120. saingethodhatoonding teadlaivhedd, ehkreipadstantialypaithe gabges iheude
r G ' tric
HESWE@ %l}de%ar *mé%r%‘r@g&ggf?a{”?@%?fmt hod accordi ng |
to any of claims claim1-151, wherein there are at
as r e i I .
1B Rl bt b eaine ¥aSh HrbiieS, B8t B6R! &t sai
mathematlcal-chemlcal space is spanned by the substantially rigid triangular

geometric substructures of said gauges.

152. A method according to any of claims claim 1-151, wherein there are at least 6
available triangular substructures available to chemically bind to said configuration.
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