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25 4 building blocks at the corners of a square forming a unit cell. A group of four
building blocks can be envisioned as the vertices on any quadrilateral. Figure 1
illustrates that spots or regions of building blocks can be envisioned as mulfiple unit
cells, in this illustration square unit cells. Groups of unit cells of four building
blocks in the shape of other quadrilaterals can also be formed on 2 support.

30 Each immobilized building block molecule can provide one or more “arms”
extending from a “framework” and each can include groups that interact with a
ligand or with portions of another immobilized building block. Figure 2 illustrates
that combinations of four building blocks, each including a framework with two
arms (called “recognition elements™), provides a molecular configuration of building

35  blocks that form a site for binding a ligand. Such a site formed by building blocks |
such as those exemplified below can bind a small molecule, such as a drug,
metabolite, pollutant, or the like, and/or can bind a larger ligand such as a
macromolecule or microbe.
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spot. Employing a single building block in each spot provides only a single possible

receptor per spot. Synthesis of thousands of building blocks would be required to
25  make thousands of possible receptors.

Further, these conventional approaches are hampered by the currently limited
understanding of the principals which lead to efficient binding and the large number
of possible structures for receptors, which makes such an approach problematic.

There remains a need for methods and materials for making artificial

' 30 receptors that combines the efficiency of targeted synthesis, the spatial resolution of
microarrays, and the exponential power of combinatorial display.

Summary
The present invention relates to artificial receptors, arrays or microarrays of

'35 artificial receptors or candidate artificial receptors, and methods of making them.
Each member of the array includes a plurality of building block compounds,
typically immobilized in a spot on a support. The present invention also includes
the building blocks, combinations of building blocks, arrays of building blocks, and
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conposi tion i rm'ﬂlﬂldalrrgceptor can be a lead or working artificial receptor. The method can also
include testing a plurality of building block arrays.

25 In an embodiment, the present invention includes a composition including a
support with a portion of the support including a plurality of building blocks. The
building blocks are coupled to the support. The composition can include or be an
artificial receptor, a heterogeneous building block array, or a composition including
a surface and a region on the surface.

30 In an embodiment, the present invention includes an artificial receptor
including a plurality of building blocks coupled to a support.

In an embodiment, the present invention includes a heterogeneous building
block array. This array includes a support and a plurality of spots on the support.
The spots include a plurality of building blocks. The building blocks are coupled to

35  the suppoit. -

In an embodiment, the present invention includes a composition including a
surface and a region on the surface. This region includes a plurality of building
blocks, the building blocks being coupled to the support.
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The buil ding bl ock can have the formula: RE2 Y C=0 RE]-X- N-C R3- Z L
HR2 in which: X Y, Z R2, R3, REl, RE2 Ind L are descri bed hereinbel ow

10 Brief Description of the Figures Figure|l schematically illustrates two
di mensi onal representations of an enbodi of a receptor according to
the present invention that enploys 4 diffefent building blocks to nmake a
i gand binding site. Figure 2 schematically illustrates two and three

di mensi onal representati gas—1% of ag enbo LﬂEDt of a%nnlecular
configuration of 4 building blocks, gach b |Id| ~ Dblock inEIuding a
recognition elenment, a framework, and a Iierr coupled to a support

(i nmobi I'i zati on/ anchor). Figure 3A schematically illustrates representative
structures of the support floor and buil dRng bl ocks according to the

present invention on a surface of a
inwhich: X, Y, Z, Ry, R3, RE, RE; and L are described hereinbelow.

10 Brief Description of the Figures

Figure 1 schematically illustrates two dimensional representations of an
embodiment of a receptor according to the present invention that employs 4 different
building blocks to make a ligand binding site.

Figure 2 schematically illustrates two and three dimensional representations

15 of an embodiment of a molecular configuration of 4 building blocks, each building
block including a recognition element, a framework, and a linker coupled to a
support (immeobilization/anchor).

Figure 3A schematically illustrates representative structures of the support

‘floor and building blocks according to the present invention on a surface of a
20 support.

Figure 3B schematically illustrates a support coupled to a signal element, a
building block, and a modified floor element.

Figure 4 schematically illustrates representative space filing structures of a
candidate artificial receptor according to the present invention including both an

25  amine floor and a four building block receptor.

Figure 5 schematically illustrates a glass support including pendant amine or
amide structures.

Figure 6 schematically illustrates identification of a lead artificial receptor
from among candidate artificial receptors.

4



20 support. Figure 3B schematically illustrates a support coupled t mgl 006
signal elenent, a building block, and a nodified floor elenent. Fi g& 42
schemat i caWOR03I74P86 r at es representati ve space filing stPCKUBR003005328a
candidate artificial receptor according to the present invention including

both an 25 am ne fl.oor .and a_four .Juil di i 5
schematically ill us}%1g%e£sc§eraﬁtécsa§§%1§%lgjgg% gﬁﬁ&ﬁ%ﬁé&gg%gﬁ?seg%&or am de
structures. Fiayailshl6buitdingrhtockatol develop adeadar eerking artifididaesapirrof a | ead
artificial receptory: i g b foh €4 SERRY : 4

01/ 09/ 2006 WD z003516@‘5?3’9983%%3‘%228%?‘8{8%8%&%‘%%P@e%g sch r@]tiaiﬁfglgff
i1lustrates erpiildingigodisdbeBsCvandihatatericss of yauadsifaiprahispd suih IF?TP?% %Bl2%cks
to devel opsa |@aghlar THe &ir8@nfibhd bfthdbodikaRPisBMersindiis@idldiablitat i cal | y

o5 o P ioes 0 B S g Pk e i opfgbc s (4 ®
scaffol d. The repr erigiiedtschagatidally litusrates térireals aifeorsvark dor abwitiig dbdk
o e oat | ' ke BO8S et ing WS b IANE pPoR RS L ARG QbnBRSS | DaNC

of interest. ' ates seri as a framework for
a building block digued@cthonsically iltisiratencinfigniptivheirbuhichirerpepiiobk to add

o I . _ . . . . . .
whi ch 1 ecagni (TaRCLGY LT Cs SRR ERberf b bR 10k 8 ”f"eﬁe%hﬁahoﬂi a
coupl ed to a seri n&igugrdsehgmaticallyiliustrates eabedisents FISPRIF’?GHE{J‘F%

embodi ment s ofy e FRLARE R caltiidte bitGichl ARkStof BAOS radicipadiaBR! for Bintingiaci al
receptor having g region suitable for binding a test ligand. Figure 12

schematical ly testiligand-at es enmbodi ments of the present building 15 bl ocks
form ng a candi dat @i?ﬂr&ilﬁiseh@haﬁcenﬁmwnram ¢rhbaiimenty ef thegiresent buildimgt pri nt .

Fi gure 13 _.sch lcal L.y illustrat e ' I ;| di n
bl ocks forISn' n}@ﬁ{ﬁgﬂmlé%?ga@ﬁt%@]i%ﬂﬂ?%g tgfﬁtﬁtaﬁ%ig&r@o%ﬁgﬁmﬁﬁ% _ S_l}l tablge
for binding a testFifirgdAdchmdtically dlstrates drbpdiments of theqvesent building
illustrates e ' . f I | : | as
2 and 119), DA S SotLgs R culdart BEHEH Recblybr s spen S Lo PRI AT 0
H6) useful in teshdigprdewshe cavithods. Fornmul a H4 represents a conjugate of
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H4, H5, and H6) useful in the present methods. Formula H4 represents a conjugate -
of HRP with a chloroaromatic compound designated 34K. Formula H5 represents a
conjugate of HRP with an ethylene thiourea designated ETU. ETU includes both
aryl and heterocyclic moieties. Formula H5 represents a conjugate of HRP with a
25  polycyclic chlorodioxin derivative designated TCDD.

Figure 15A illustrates a key for the bar charts of Figures 15B-20 and 22.
This key identifies the bars for amino-glass, for acetylated amino-glass, for each of
homogeneous immobilized buifding blocks TyrA2B2 (22), TyrA4B4 (44), and
TyrA6B6 (66), and for candidate artificial receptors TyrA2B2 plus TyrA4B4

30 (22/44); TyrA2B2 plus TyrAG6B6 (22/66); TyrA4B4 plus TyrA6B6 (44/66); and
TyrA2B2, TyrA4B4, plus TyrA6B6 (22/44/66). Each bar for an artificial receptor
including two building blocks is illustrated as 2 adjacent vertical siripes or segments.
The bar for an artificial receptor including three building blocks is illustrated as 3
adjacent vertical stripes or segments.

35 - Figure 15B illustrates bar charts of the binding pattern comparison for native
HRP, acetylated amino-HRP, and the TCDD derivative of amino-HRP. This Figure
illustrates binding of this test ligand and these control derivatives to amino-glass, to
acetylated amino-glass, to each of homogeneous immobilized building blocks
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immobilized building blocks TyrA2B2, TyrA4B4, and TyrA6B6, and to candidate
artificial receptors TyrA2B2 plus TyrA4B4; TyrA2B2 plus TyrA6B6; TyrA4B4
25 plus TyrA6B6; and TyrA2B2, TyrA4B4, plus TyrA6B6.
Figure 19 illustrates bar charts of the binding pattern comparison for the

ETU derivative of amino-HRP (Formula HS5) using protocols similar to those used in
the experiments of Figure 18. In the present experiment, the tubes were incubated
for 1, 2, 4, 10, and 24 hours of incubation.
30 Figure 20 illustrates the 3 bar charts (based on data presented in Figure 16)
along with LogP data for the test ligand.
Figure 21 illustrates graphs of OD data for 0.1 pug/ml HRP-test ligand
corjugate versus LogP for the test ligand conjugate. The upper graph in Figure 21
plots the values for the n=1, homogeneous building blocks. The lower graph plots
35  the values for candidate receptors. In this Figure, and throughout this application,
- TyrAB building blocks can be further abbreviated as just the number of A and B,
For example, TyrA4B4 can be abbreviated [44]. Candidate receptors includinga
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can revi Fi gure
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cont 1ol and 12 e e onl AL ER L B & 23
control and'the“thre an te re
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conbi nati ons of 2, 258&1? %wiye Hﬁﬁfﬁgﬁbm‘%ﬂg ggécg%l:éecp %ﬂglgs{hﬁ’%
appear in Fi gqnakaﬂs mge Byﬁhﬁp}uhe Herge bydrophobie, 1sed], hyldmnh!iiq, #i | ding
bl ocks, candi [lgcept ors with conbinations of 2 buil d| ng bI ocks,

candi dat e recz]B?% Swi th conbi nations of 3 buil d| n bI o g%andi date
recept or s20 t h- coniFigvae 26 iinsgated 2 pist o8 elyms| vsews lo Eﬂfd“é% fically

Vst rates biigldigy eln R ﬂ%d%réc%@hﬁbhgwnwonl ugat e (Formila H) to
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F1gures 27A and 27B 1 ustrate a plot ot vo ume Vershs logP for

combinations of building blocks with A and B recognition elements forming
candidate artificial receptors. Figure 27B represents a detail from Figure 27A. This
25  detail illustrates that the candidate artificial receptors fill the binding space evenly.

Figure 28 illustrates that candidate artificial receptors made up of building

blocks can be sorted and evaluated with respect to their nearest neighbors, other

candidate artificial receptors made up of one or more of the same building blocks.

30 Detailed Description

Definitions
A combination of building blocks immobilized on, for example, a support
can be a candidate artificial receptor, a lead artificial receptor, or a working artificial
receptor. That is, a heterogeneous building block spot on a slide or 2 plurality of
35  building blocks coated on a tube or well can be a candidate artificial receptor, a lead
artificial receptor, or a working artificial receptor. A candidate artificial receptor
can become a lead artificial receptor, which can become a working artificial

recepftor.



15 bl ocks, and to candidate receptors identified in Table 9. The caa&i@%os
receptors include 5 building blocks in conmbinations of 2, 3, and 4. (

25 schematwoabdsyw7id9b ust r at es bi ndi ng space divi ded qual i rEa/USRb3/0055880 4
quadrants - large hydrophilic, |arge hydrophobic, snall hydrophilic, and

small lipophilic. 20 Fi ure | 1 ustr tes L.qt o vpl versus | ogP
for 81 building bl dsased T’F@WJ ?H%raé%‘zqﬁm fiaﬁeﬂgjﬁ: airﬁ(f‘?at é(’f%alﬁl tion

el enents. Fi glﬂhﬁl%bﬂﬂzédaﬁtﬂbﬁwon of tusldirie ocksphaitcambe tested ite detersins wheger f or
conbi nations of build £ Q0N orm ng
candi dat e ar t °F P} %P“JPE’@%Y% Sgﬁlggncm’ 6‘3?@’@%0?%) glggn aﬁ%%ﬁ%ﬂ#’ ?%Bfm Fi gure
27A. This 25 deddiddte attifici reveptor tarale aMemgﬁmousablé cbmg blork spdt onacdige 6F s
fill the bi nd| C I ates that candi date
artificial 5r ecrea'wt? o?bgie{@iﬁgl’)lockgb&tf%;? ﬁgn%legg?gﬂ sorted anc{

eval uated with reslfesdzseci beremehe Phiass ‘dea %ﬁ@ﬁb’@?@tc’lbtrﬁél?s toagAampilized
artificial re%%Bﬁfaﬁoﬂﬁf’ﬁnlﬂihﬂloél{ﬁhﬁrblﬁﬂ%raeteﬁfhgbﬂi@a déeinhiledng bl ocks.

30, Detailed Description | ni | ons t b di n cks
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That is, he er eneous UI|dI bl o ity of
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receptor, a Imﬁ artificial receptor, or a working artificial receptor. A

candi date artificial d:sgcfﬁé}laﬁrthe ﬁlﬁﬂsé)‘%ﬁﬁ %rﬂli?&ﬁ re&%%drf r&elio Beceptor,

whi ch can becone a wor I cI al ep or.
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artificial %ﬁgﬂﬁ? iR esSol Qatéébnz'iﬂﬁﬂ}ti&éﬂtﬂ:ﬁﬁ ﬁmestrlgtan@ NTRAt i biddihng
bl ocks that ca

I
i gand bi At FbeRRBHISR A ERNRE ook detoe e et g 2s DEREdRE s o
art ;3 fici ?I rleee? o@eéatl %@n&s bﬁisﬂ{(e@@.eﬂpﬁdgulbwe‘stdigagd DbAoedkkipatrtificial sl i de
or a plurali ol bui on
her ei n Itohe phFSqERIOT £32L /P f‘?l gﬁfesli gﬁf%?onclﬁgtf ]rog%foformﬂr%’@sqou%’gl’
conbi nati on of. Ib(]JOIlﬁmerJOOII ngtind. Tnheat erbodiis e, the storking artificial receptargen be g ned
concentr at o gl ESlouk b plk SN Si080r A Burkiy Qe buil g SR ethat o

at 1, 0. 1, art| |C|a receptor
can be a et eomg@ﬁmowﬂiﬂldbmﬂﬂhﬂrgummw@m%caffﬁda slide or a plurality of

bui I di ng bl ocks coaledefkrfinthPfhrade “working artificial receptor complex” refers to a
plurality of artificial receptors, each a combination of building blocks, that binds a
test ligand with a pattern of selectivity and/or sensitivity effective for categorizing or
identifying the test ligand. That is, binding to the several receptors of the complex

25  describes the test ligand as belonging to a category of test ligands or as being a
particular test ligand. The individual receptors in the complex can each bind the
‘ligand at different concentrations or with different affinities. Typically, the
individual receptors in the complex each bind the ligand at concentrations of 100,
10,1, 0.1, 0.01 or 0.001 ng/ml. In an embodiment, the working artificial receptor

30  complex can be a plurality of heterogeneous building block spots or regions on a
slide; a plurality of wells, each coated with a different combination of building
blocks; or a plurality of tubes, each coated with a different combination of building
blocks.

As used herein, the term “building block™ refers to a molecular component of

35 an artificial receptor including portions that can be envisioned as or that include one
or more linkers, one or more frameworks, and one or more recognition elements. In
an embodiment, the building block includes a linker, a framework, and one or more
recognition elements. The building block interacts with the ligand.
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wel |l . As used herein the phrase "working artificial receptor” refer@ f@ 06
conbi nation of building blocks that binds a test ligand with a sele {] @
and/ or s&¥Nei2003074%90 ef f ect i ve for categorizing or identiFGi/O8R003iE5328st
ligand. That is, binding 15 to that conbination of building bl ocks
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receptor conplex” refers to a plurality o Ificiral receptors, each a
conbi nati on of SQPMEPR GleRIeBteIES cauplad. binds a test ligand with a pattern of
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25 describes t 'éﬂqlﬁ%t’lof’ﬁ ﬁ‘éﬁecgeé’rlg‘:é'&ﬁ??ﬁ?”ﬂﬂ%%n ?wp@gﬁfyomﬁef@éw FYRPRHds or
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the ligand at &g#dentrations of 100, 10, 1, 0.1, 0.01 or 0.001 ng/mi. In
an enmbodi ment, the WRLKidErahtthé Ha?éb‘l‘%?%ﬁ%&*buﬁﬁin%%k?xr&&@ t@ﬁwcg I e

lurality of heterogenequs buil ding ots or“regions on a
p y %@I . .

plurality of waerebuldingblecksoddiffirens sruehireria aamixtus ipiakik Poeh o FURRGI i ng

bl ocks; or a pioafraldi tﬂac@buﬂ&h%mocm@@a AALSEr Muichird aﬁhfufs@5§Mi1di19gr§15a@st L on
e rerers 0 a

of buildi bl acks,. As used . el the rm "byil ding bl ock”
mol ecul ar nl%onplgﬁg‘?@“ﬁL Orfxa ﬂmﬁfl bt g&’@@?ﬁ)tr 15 1 pQTa thag P ofitsse ¢ hat
can be envi si oreeticudar structulest Bufldingddods er phuralitp bEblildie bR ckodrs @bt fefre
framewor ks, a re_recognition elements. In an enbodi nent, the
bui | di ng bl oc&giaﬁﬁ&g@s@nﬁﬁrﬁ%r%&éh?ﬁ%%@m?%?S dShe or nore recognition
el ements. The bui | dhsgsedhersin,ithe phrasst ‘Combiratiom ef bailimgiblogkO'14ReY BA6 WO
2003/ 074990 P {“lgﬁﬁ,qg- ' "L rs.to a
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or that défs cHUKINg AEciplEeeptery Areekingtipneof Lyﬂﬁmﬁﬂqckﬁ@an b arghset ofiznr ough
oo kT o o i DL Rl ot M e
r amewor refers a partjon yi
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As used herein, the phrases “homogenous immobilized building block™ and
25  “homogenous immobilized building blocks” refer to a support or spot having

- immobilized on or within it only a single building block.

As used herein, the phrase “activated building block™ refers to a building
block activated to make it ready to form a covalent bond to a functional group, for
example, on a support. A building block including a carboxyl group can be

30  converted to a building block including an activated ester group, which is an
activated bﬁilding block. An activated building block including an activated ester
group can react, for example, with an amine to form a covalent bond.

As used herein, the term “immobilized” used with respect to building blocks
coupled to a support refers to building blocks being stably oriented on the support so

35 that they do not migrate on the support. Building blocks can be immobilized by
 covalent coupling, by ionic interactions, or by electrostatic interactions, such as ion
pairing. '



recognition elenments are coupled. As used herein, the term"recognigm 06
element” refers to a portion of a building block coupled to the fr ?P
but not covelenstor4eoeoupl ed to the support. Al though notpdi/usaoangsize t he
present invention, the recognition el enent typically 10 provides or formns
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support. A buidigheo @so%céﬁﬁwquneam@wcﬁﬁﬁla?b@pgﬁfchiﬂlﬁﬁmegted to

a buil di nasbl ocK including an act] vat ester&%rou IS an —_activated
|

bui | di ng BPock? %ﬁe‘aa ‘fa&t?ﬁr’eﬁfmﬁﬁlm ids ]Pﬂj’ PSR 8is ot ifPrstiaiehs ehaiAricts 05t er
group can readranched cmiﬂmle«awme tdycmu@mtﬁﬁcﬁ@ ﬁa@e Hrodn SO acivn Afhslin AS

used herein, e term"immobiliz ed Wt h o bui | di,ng bl ocks
coupled to a §E gpE s ‘F‘é%*%fresaftdd’ Bﬁfﬁb&f el?l’gc‘?ﬁg Oﬂﬁ%ﬁthﬁlﬂ SBPFETR ed on the
support so 35 thatTheha;m thjkyibasusegﬂmealmﬁerstmb(ﬁhﬁpmlﬂastltﬁwdlmm aniocks can

ol ectrostat i FAESAYFERE SEURKEA vl IR} IR CBEH O anspl: Wpgres

2003/ 074986 P@ylmew@tosmen pae mdreh‘erbenﬁ Oﬁthe hydiceatbonbasktouppdudh t ube,
wel I, or surf agesien® GnliflclAde, for example, a halogen, a hydroxyl, a carbonyl (such as a

carboxyl, an ester, a formyl, or a ketone), a thiocarbonyl (such as a thioester, a

thioacetate, or a thioformate), an alkoxyl, a phosphoryl, a phosphonate, a
phosphinate, an amino, an amido, an amidine, an imine, a cyano, a nitro, an azido, a

25  sulthydryl, an alkylthio, a sulfate, a sulfonate, a sulfamoyl, a sulfonamido, a
sulfonyl, a heterocyclyl, an aryl alkyl, or an aromatic or heteroaromatic moiety. The
-moieties substituted on the hydrocarbon chain can themselves be substituted, if
appropriate, For example, the substituents of a substituted alkyl can include
substituted and unsubstituted forms of the groups listed above.

30 The phrase "aryl alkyl", as used herein, refers to an alkyl group substituted
with an aryl group (e.g., an aromatic or heteroaromatic group).

As used herein, the terms "alkenyl" and "alkynyl" refer to unsaturated
aliphatic groups analogous in length and optional substitution to the alkyls groups
described above, but that contain at least one double or friple bond respectively.

35 The term "aryl" as used herein includes 5-, 6- and 7-membered single-ring
aromatic groups that may include from zero to four heteroatoms, for example,
benzene, pyrrole, furan, thiophene, imidazole, oxazole, thiazole, triazole, pyrazole,

* pyridine, pyrazine, pyridazine and pyrimidine, and the like. Those aryl groups
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groups anal og - : | tq | kyl s groups
descri bed abo%:‘,§1t oﬁﬁhﬁﬁﬁug%g%g@%ﬁﬂggﬂﬁeaasiyg%ggﬁ ygg?@f%ﬁlﬁ?ﬁ% bond
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oxazol e, thia HPY4Sazol e, pyrazol e,
25

Methods of Making and Using an Artificial Receptor
Making the Artificial Receptors
The present invention relates to a method of making an artificial receptor or a
candidate arfificial receptor. In an embodiment, this method includes preparing a
30  spot or region on a support, the spot or region including a plurality of building

blocks immobitized on the support. The method can include forming a plurality of
spots on a solid support, each spot including a plurality of building blocks, and
coupling a plurality of building blocks to the solid support in each spot. In an
embodiment, an array of such spots is referred to as a heterogeneous building block
35  array.

The building blocks can be activated to react with a functional group on the
support. Coupling can occur spontaneously after forming the spot of the building
block or activated building block. The method can include mixing a plurality of

11



pyridi ne, pyrazine, pyridazine and pyrimdine, and the |ike. Those @i@) 006
groups 10 01/0912006 WO 2003/074990 PCT/ US2003/ 005328 havi ng heter %

|n the ri ngosousmmoe nmay al so be referred to as "aryl HelEs0e/5Es"

"het eroaromatics". The aromatic ring can be substituted at one or nore
r| ng posi tions wlth such_substituents such as those described above for
al kyl  groups. aStHateddyplding §lpeks and smplyingdbe npshyeipdbiming ithaspei(sk ems haV| ng

two or nore 5 QYt@iﬁaﬁvélbznﬂh‘é nhétholf Uag indie s@bﬁﬁgrﬁdlmmv%gb&?cm%ﬂlok

adj oi ning rings ght rings are "fused rings™) wherein at [eas he of
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CKM ?al kenyl st cycl Betrkiygyalspot @r yduppa d4obe ad&efn@h@l@edqiymhéthodﬁnut fa?gaﬂﬂﬁ{se' n,
the terms "he rou -.to

12- menmber ed’ ri %Bgﬁﬁ?pﬁ%m (Q?%?etgn???rg% gg‘? I%mt?rgj hl‘fé“rﬂ?@ fog exqmple; spphose
ring structur 13(350@01&1 ks tmeIQQiJG&nthSWatMMmope slidet €xthayspbiydrs gichides

[ | ud f [ ben of ur an,
chr omene, | vant peroatictic St @ANERfar R Moy Bl 2tecldhBBehBys 3P BSH

i sot hi azol e, |%@%§2¥)¢’@mmﬁsrli0dloﬂé0 mom/ﬂlalz |1ﬂ‘é00(i)§mf$mldana¢romnpﬁdlada ne,

i ndol i zi ne, i sObmeatienal |nﬁi§lﬁx'g&1»alﬁe§‘9ﬁﬁ19ﬁ1ﬁﬂd@éﬂh‘ énﬁiéyé&&bmk'tﬁé[ vated

I soqui nol i e, nol i.n hal azi ne qui noxal |

qui nazol i ng, cl?clﬁu]lr‘?mg WQ&(SHJEE‘FFBP%“E cgli‘%%lfﬁll"és 0’%:13?198? W%@ﬁmﬁpbﬂﬁe
acridine, pyrdomvehitivaal miveoypotdsseitiagel corienes Tét%eld@hﬁglﬁﬁlﬁﬁﬁ Pi8cks and
ezl o pi poritiE Eenehs DR By ReF RS Bt BoRSiambmreraiion! 2
azeti di nones ametupysmﬂmd‘ome@le sulatgemmmibzes muhicmveﬂ},plaﬂ@dby beoHotice. The
het er ocyclic E&gmcan be substituted at one or nore positions with such

substltuents stuch as those described for al kyl groups. As used herein, the
term "het dPoat ont axtchSpetting visids awsigraarrap odspats of helerpgensonsrembbinstives off han

carbon or hydrbggajﬁgb%lﬁk@ @a‘éhﬂf%vh&ﬂ%&qb@éﬁ&ﬁﬂdaté%ﬂ&a&/g%g Phﬁéo?x;b%tfnl #lsm al

Met hods of Maki.n lﬁ%‘gg n Artificial Receptor b{ﬁﬂ%
Recept ors The THf y 1 pistHsticaily siggn f“@ﬂ‘anmqii@ée@ﬁh ingdleak. diori fici al
receptor or a ex&:aplré; sldtonghnbi fihBinglto HRGLEIAS invértick)it SRRy E® IS edchinSiciEt hod
el uding. o prestar iRt st bl oRdoR o sBRisinscai; SHacetppbs. The
met hod caR0i nepproginfiatelyi3af naillphiclesidrs yf dbuildipgblockd a sol id support, each
spot including a phyhablb¥stenf td Fhdd: RLBSK Sacrdhd making a receptor surface.

Making a receptor surface can include forming a region on a solid support, the

region including a plurality of building blocks, and coupling the plurality of building

blocks to the solid support in the region. The method can include mixing a plurality
25  ofactivated building blocks and employing the mixture in forming the region or

regions. Alternatively, the methed can include applying individual activated

building blocks in a region on the support. Forming a region on a support can be

accomplished, for example, by soaking a portion of the support with the bulldmg

block solution.

30 In an embodiment, a tube or well coated with a support matrix can be filled
with activated building block (e.g., a solution containing activated building block),
which couples to the support matrix. For example, the support can be a glass tube or
well coated with a plurality of building blocks. The surface of the glass tube or well
can be coated with a coating to which the plurality of building blocks become

'35 covalently bound. The resulting coating including building blocks can be referred to -
' as including heterogeneous building blocks.
Preferably, the method produces a surface or coating with a density of
* building blocks sufficient to provide interactions of more than one building block
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coupling a plurality of building blocks to the solid support in eac@ MG
In an enbodi nent, an array of such spots is referred to as a heter a

bui | di ng BVOchos/3&9array. The buil ding bl ocks can be actreBEUSHWIZ/@SSRBact
with a functional group on the support. Coupling can occur spontaneously

after formng the spot .of the bujldin b] ock .or. activated buil di ng bl ock.
The method can%! ﬁ%f@me%FH&tgebPMWﬂ} a0 bpin gRo BNy Sogne 03/ 074990
PCT/ US2003/ 005 PZdkiméty iof difésderty bhilding Gldekoedtsheadutectotibyodaternining diffoténtr € i n
P PRy ST SRR SRR bR TR 00 o,
support can bebuildiogpldckheumipyedriet dxutacancsuafapesiacluding ®nkuaie afthgbuilding
spotters (spme{jioﬁﬁg referred to as printers), which can, for exanple, spot
10,000 to nore an 100, 000 spots on a microscope slide. Qther spotters

i ncl ude pi ezoel ect Mihe medhndicen gpplyiorspatbutlding flocks pBlp agmppent Ereqnehipafines c
spotters that gpm Blsser meRYuildi@ bIekaNPhbean difbRPechieniibAnE B3R ARHHEHO0

Do el oyed t oWl BRBIEE seh OB IOCd A THF DR HURdPEeLBr FRE Those
val ves or mani heddied epsevoal thooeiid eombinationf of badldingril ocksaForé:afmpis, &g e#8s or
based conttq)l I errﬁ f.or %el ggbtl ngbbgi | dibg(éobl ockds g%d arr\o?ijents lg)f rfeagents.
Al ternatively, SOt 2 39 \95 d °bti°H fhﬁé gi%ov%éaﬁa%anag%a ded as % mi xt ur es
made, for exanpimbinatiorsaf@e3,rowditbeldingrblodksr bwal émbddimest, the methobotn e
system 15 Suc | L el J7) r : eous
conbi nati ons o%}nﬁ%g'%(# %Sa%ﬁ%égﬁlé‘?h?a‘g?ﬂ%% e\%}f@ eggﬂh%gﬂlfgogg%ﬁli glgtﬁg
artificial recapfaseabetecogenps combination of baldingblogks. udes a statistically
significant nunber gf ;PafkbdiEdtdHHE PribRGliethd@Ean RX@MbFod 18! prbiRi8 B sHBd

limting to the present inyention, It | s believed that” each mcro, spot of
a size sufl ci BwpPy hawige ondls shrfacse Hwaling of 15508 B8 WP BAISCEPR GESRO N

i ncl ude 20 appinehidifit £hMraBROofHuildingrblédkes Fer sxaaipld thatnkthiodgabinelids. | n an
enbodi nent, the B:rajese t nﬁdhOd i?}ﬁl uﬂ sqafmaki n%ﬁﬁl retce(gt?c}r sur f ace. £ Maki ng
a receptor suriPRBIELHass e i -a@ PR B SPCLANCRIPE 2P %&Wﬁ t he
regi on i ncl udi mgidingblocisd. iSugh afpdiwiah He ngfebtdivkes incuding befptagegeouk bupdingal i ty
of buil ding %s to the solid support in the region. The method can

include mxing a pfurality 25 of activated building bl ocks and enpl oyi ng
the mixturZ® in for nEad sphiecandgglode pdensite gf brbling\bloeksmufiicientyo pravéderet hod

can include apgiefididnd BYidHA oftiuiMeHlocioWith d1idend! dhSnieficBohs@in®e ON
the support. Formng a region_on a support can be ) ) )
determined as described above for regions. The method typically includes spotting
the building blocks so that each spot is separated from the others. A plurality of
spots of building blocks is referred to herein as an array of spots.
25 In an embodiment, the method spots building blocks in combinations of 2, 3,
4, or more. The method can form up to 100,000 or more spots on a glass slide.
Therefore, in this embodiment of the method, a manageable set of building blocks
can provide several million combinations of building blocks. For example, in this
context, a set of 81 building blocks provides a manageable number (1.66 million) of
30  combinations of 4 building blocks. For convenience in limiting the number of slides
employed in the method, in this embodiment a set includes up to 200 building
blocks, preferably 50-100, preferably about 80 {e.g., 81) building blocks.
In an embodiment, the method includes forming an array of heterogeneous
spots made from combinations of a subset of the total building blocks and/or smaller
35  groups of the building blocks in each spot. That is, the method forms spots
including only, for example, 2 or 3 building blocks, rather than 4 or 5. For example,
the method can form spots from combinations of a full set of building blocks (e.g.
81 of a set of 81) in groups of 2 and/or 3. For example, the method can form spots
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acconplished, for exanple, by soaking a portion of the support with IIWQ/ 6
buil ding block solution. 30 In an enbodi nent, a tube or well coat eg I?QQ

support mavoizsemasmobe filled with activated buil di ng bl ECRU§®03005323
sol ution containing activated bui | di ng bl ock), which couples to the
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ligand. That is, thé& HH‘FIPB‘P oif) theaethothinglrdemionining an atpytinclodiag aneoher .

(Fj’r ]9]2" mi t%/ 012 dhffoi‘@é;ﬁﬁ th@@ﬂuhfﬁdih@hs%ﬁ&d% f&%hﬁ@arfek%r%%lgan ﬂaﬁggﬂ?@iﬁgl
ifferen ref erab reat er) bindi

including a BI TResptPEs, oL, eprﬁfﬁ_nF VRBH l@geé@ﬁé’a? rmgﬁ@ﬁsé?n@ﬂgf aces
|bnc: gdl ngbonl Komméretrb@ohwtdlﬁs @wﬂs%ﬁ?ﬁﬁﬂoﬁ@cdﬁo@ﬁrzﬂm?n%reor spot
ui ldin c .

bui | di ng b*%c kgv or %ﬁﬁé&ﬁ%&f}h ﬁgﬁ@%@ﬁ% °5§/ eé’“’ﬁuﬁwv‘?ﬁ‘% §P& 3\/8?4“01
manageabl e set smté;;bgmn,duhg obivst lean plchrcbmﬂdllg/lhgmgﬁ:lgmdeelglbrmk gle Emﬁdmgver al
hundred or sevgyp &gpﬁgmag%ﬁqg%tbﬂgﬁb Hi tﬁ%g ocks. For exanpl e,
in this 10 context’ set a] I ng ocks provides a
manageabl e nunber of. e@é%flﬁanmswle@#lldzng@oclﬁsrtowmﬂsanmgmpwk@thods fan
enbodi nent, t hetiveiROSnERIn @@oftﬁerpjp@yeﬁ e@apﬂlﬂr&n@b1eb1&gra4dlfwcd§%}ﬁﬁgbes

each tube |rrrmb| I t's surface a het ogeneous C tion of
bui | di ng bl oclfglgml ﬂs‘él?il’oéﬁﬁ‘bgjﬂvﬁé?ﬁcou?lﬁég ‘iﬂnég‘é‘i’r{"eﬁgff%ﬂ TecERtgR s gﬁ;‘fi Med to
produce a sol |@ratﬂ&t@baamdtreﬁmdljgm@flapéﬁo@bﬂrlﬁaﬂﬁs aThé melmlgdtcynaia Iog,s or
spots, each r ncl ural it ui | di or
exanpl e, the %Iﬁﬁ%&gﬁ@ cé?‘?i‘ﬂ actyy gq%tes??gf %Pdgqogg% tﬁ‘f‘? E%SWP b*%ﬂﬂgal ity of
spots, each spming figictidnal grappl Thahiethodahn ninhdechcﬂgathigandasboﬁhgﬂmup og@ot can

be referred tg, nSIglmJ)a;ia)n&q%gaaﬁggcfﬁ?@%ﬁ wa%d% er.} y%gofﬁﬁ’nﬂ%%ch spot

can include a I'Cl en

interacti @fs GKamplee naﬁh@h@anm@upbuhﬂgdm&&wkwmqhuchng a@mcfun&mhl groups

i nteracti ons Gatufirts AR BRToR cAiBS! PRACOAARIPEPEOLROHA S pEhe met hod

| | udes spot
typically inc eump?oyed on bmlgmg blocks and supports according to the method include

nucleophile/electrophile pairs, such as amine and carboxyl (or activated carboxyl),
thiol and maleimide, alcohol and carboxy! (or activated carboxyl), mixtures thereof,
25  and the like.
The support can include any functional group suitable for forming a covalent
bond with a building block. The support or the building block can include a
functional group such as alcohol, phenol, thiol, amine, carbonyl, or like group. The
support or the building block can include a carboxyl, alcohol, phenol, thiol, amine,
30  carbonyl, maleimide, or like group that can react with or be activated to react with
the support or the building block. The support can include one or more of these
groups. A plurality of building blocks can include a plurality of these groups.
The support or the building block can include a good leaving group bonded
to, for example, an alkyl or aryl group. The leaving group being “good” enough to
- 35 be displaced by the alcohol, pheno], thiol, amine, carbonyl, or like group on the
support or the building block. Such a support or the building block can include a
moiety represented by the formula: R-X, in which X is a leaving group such as
halogen (e.g., -Cl, -Br, or -I), tosylate, mesylate, triflate, and R is alkyl, substituted
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t he buil di ng bl ocks so that each spot is separated fromthe others.
plurality of spots of building blocks is referred to herein as an gfngos
spots. 25 wo 2603/0eqoodi ment, the method spots buil di ng blmcikesions/s32s
conbinations of 2, 3, 4, or nore. The nmethod can formup to 100, 000 or
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spot. That is, the neth sotsmcum or ex 2 or 3
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spots from conhadmmmraw‘spﬁerésm sHith geifsquﬂtsjamgﬂieIm&ks (e.g. 81 of a set

of 81) in oups of and/ aor .e he. met hod can f.orm.spots
01/ 08) 2006 v 3003F 8% A88p st b R0Rs S a0t PP bR BB Shos ot
of the buildi ng)rﬂqumklshﬂz\engﬁmcﬁﬁl@grctupesmmblecﬁ)r &dpling to glbuﬂdmgcbiock dheb5.

For exanpl e, t subset of
the building b S%Pliés%r@xaﬁlgez%tﬁeﬁ]@gg) %E?&écgﬁés]ﬂf or 3. The
met hod can i ncqu@FéO KWE@OW@M&W@,IBG&OFW& i @mprtﬁgatnmsm¢ ng bl ocks,

lead 5 artifi Gdnﬁheﬂc%ﬂ F&Rrﬁ?i'la%le ﬁ{d/(ﬁllﬁéiﬁ@éJﬁlﬂde}sywﬁh mﬂcﬁﬁnﬂ‘ﬁrﬂnfﬂs@ﬁht Bfocks. 1In
I ncl udes form ng uding one or, nore

an enbodi nent an array.i
spots that! un@ElP@Hr@e Seg?ilﬁar%rgsmsormﬁaﬁupm m@%@n aﬁ%ﬂﬁ@%bﬁ%ﬂ%
artificial refkepthy ﬁlp@fartﬁﬂilgroﬂpﬁﬁﬁdiﬁc (ngV%El'Ea,ll'&ﬂl offﬁnﬁl@s, rtbwﬂlommithert he

met hod i ncl udes_for 9 re re s, or wel sthaft function
as controls f nlj@gflﬂ’gorc?r 6&?115%%?%?#3%%? OPRS) 9F {1 ETOBPRPL f%cept or s
of the presentexampimﬂ; I, SSﬁ;c:In?aT&mrgrmqisofaphtrahty@gﬁmmoml@oumrpenﬁink can
i ncl ude no buig.di
functionali zedé' (ﬂﬁa é?%,?& Erivlggénglfq 'l?%%@%%r%g? e%%l%@{ﬁ&@iegg)%%am &Pm the

bui | di ng R0 oclégpmmsupports usi ng known nethods for activating corrpounds

of the Types empl oy bt il Bhyloslse Nl of HuMldifga Mool Bpmio

dur abl o 1 0. be OGS (EARSEs ddesBatii) s 'xa#w?t%a%‘emhi‘i&rﬁgh?ee?qaw ehn
enpl oy build lbﬂﬂdih@m&fks ltdﬂﬁli iR daws ban/RbeskdaBioRER rébdHok SRk ARy t O
supports i ncl Lfdrm gmldmg block amides with some of the amines remaining on the floor of the
25 support or candidate artificial receptor. Thus, the floor can be considered a feature
of the candidate artificial receptor. The floor or modified floor can interact with the
ligand as part of the artificial receptor. The nucleophilic or electrophilic groups on
the floor can be left unreacted in the ariificial receptor, or they can be modified. The
floor can be modified with a small group that alters the recognition properties of the
30  floor (Figure 3B). The floor can be modified with a signal element that produces a
detectable signal when a test ligand is bound to the receptor (Figure 3B). For
example, the signal element can be a fluorescent molecule that is quenched by
binding to the artificial receptor. For example, the signal element can be a molecule
that fluoresces only when binding occurs. The floor can be modified with a plurality
35 of floor modifiers. For example, the floor can be modified with both a signal
- element and a small group that aliers the recognition properties of the floor.
In an embodiment, the candidate artificial receptor can include building
blocks and unmodified amines of the floor. Such a candidate artificial receptor has
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am ne functional groups. The method can include activating a carbox ll 6
on a building block by derivatizing to formthe activated ester. Bg M
further 20VexpuspEhr490t he net hod can coupl e buil di ng bl ockBCT/Hgd008#08328aM ne
functional groups to supports including carboxyl groups. Pairs of

functional groups that can be enployed on buil ding. bl ocks .and supports
according to Ianammmz’arnntommmﬂm Imanbmb@ﬁhmeév,@}eé@ﬂa Fﬁql‘@ﬁ‘ﬁalufﬁ%ept@&é% as

am ne and car F}%Y taggn%'iﬁ%‘a%ﬁes offthé Abord b BRAAHIE] e float cohol
and car boxyl (or actlva e ar oxyI , Xty ?ﬁger eof 25 and éhe i ke.
The support caminejepygemadi @Idlh)’ ¢ gimple ?BH{? caffon gt ghe pmRs oo

coval ent  bon CB &lpokith ddic anlpivide ob L echiaridedli ng bl ock can
i nclude a @%ﬁ/%cg%arlﬁdééfr@g )fs]%gh as 1 I cohc d h h;e\xtghoguﬁm% :

car bonyl , :}"rﬁ?@la&%lé( he#%’ 3%58 &Tﬁé‘ E’X %?f‘ﬁ # canﬂﬁ%dcq utle a

car boxyl , aI C bb@loyl ghiernids; or theilikle,~am ne, 30 carbonyl, nmaleimde, or like
group that can reagt; wth t ort or the
g&]é-laia o1 0 ?heg%gat& cif%lgl'feﬁgnil%r&ﬁﬁ%ﬁn%?gnn 4itf28d S4AR n

bui | di ng bl ock. Th one “or ‘nore o ese groups
plurality of MiW@eMlmwmglhmkﬁlbﬁ expgsing the lawn @fse’é’ﬁéls‘?ﬂuﬁfa@?&%"f The

t th d t
support or an@}%ﬂ@@;@{ﬂ@&% * icﬂﬁii,%eor%&eeqimbﬂeﬁﬂs NG E fb@zﬂﬂe o,

for exanple, eavin ou enough
to 35 bel@li spleguei @Slbh‘éﬂ&!ﬂémﬁd?lmkﬁﬁéﬁlﬁ SuPPﬁ‘ftg‘F g{;?ﬂpﬁ*@“ db‘%rlblg or like

group on the g @éﬁtlﬁ’ﬁdlﬁ 8f PUpdrdl mm@hmehwdawmglasmmamm the bui | di ng
bl ock can i ncl ude a

o0 o A e S fppant o0

nesyl ate, trithbbeyl deridatRes so forkydn, ansdblnk taxhedhwid 01/ 09/ 2006 ol

2003/.074990 PCT/ US%OOB/ OO?Brzaﬁqu?ld.ﬁéblo&ﬁﬁhﬁQﬂ:é%Xﬂ g?&@r(ﬁﬁﬁﬁlabﬂatwt i tuted

het erocyclic, aryl
support cah i mbtm@tlmrbaﬂdmgr’cﬂm@vmh camb@hmgdmm@e presepgaafznife - of bui | di ng

bl ocks can i nﬁl,&{gg&&cghﬂﬁﬁgm %Bgé b}]&éﬁlggfoﬁﬂﬁﬁldeTﬁ%e%ﬁm&i B]ﬂIﬁufE‘Eﬂbay any

of the variet nown su In 5 conbi nat.o heti c
chenmistry (e. ganbfarem:t@dd%@t eWEhM@nﬂ’&%é’e&lasséqu rorejn am“&’rg li ke) .

Sui t abl & suppe@idyge mqhﬁ&%téslﬂwtdbmzamﬁofqiwg oﬁmmfalse aniny rgﬁctulp@nalthez ed
beads, i or opEMOTSwBISEeBSALET S%hﬂﬁ%gaﬁfiat%@%ﬁw s ae” Afgnet B 557 g
under thegpt r ggeia® hé pakas phentsd M is bekidved shay the ammpdmetdsqn ’ranglasshl@ ini ke.
of compounds® ﬁ%ﬁ”ﬁéﬁ%{}%@?ﬁ@rfé BB R LB by e Raie BopRRAR o LS
bl ock. The supfees inchtdingconbindimns bobuikbagrploeks @nd@eﬂccwgphﬁ%e@\ bYife¥ oscope
slide or example, premixing of activated building blocks prior to addition to the amino tube
| or the sequential mixing of the coupling solutions in the tubes.
25 A commercially available glass support can be prepared for coupling
building blocks by adding a support matrix to the surface of the support. The
support matrix provides functional groups for coupling to the building block.
Suitable support matrices include silanating agents. For example a glass tube (e.g., a
12x75 mm borosilicate glass tube from VWR) can be coated to form a lawn of
30 amines by reaction of the glass with a silanating agent such as 3-
aminopropyliriethoxysilane. Building blocks including an activated ester can be
bound to this coating by reaction of the building block activated ester with the amine
glass to form the amide bound building block. Starting with a commercially
available slide, an amino functionalized slide from Corning, building blocks
35  including an activated ester can be spoited on and covalently bound to the slide'in a
micro array by this same reaction. Such derivatization is schematically illustrated in

Figure 5.
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functionalizing groups on a bead, gel, or resin. Known support mtr@ﬁﬁ%ﬁ@S
comercially avail able and/or include linkers with functional group

are 15 couwmpbedsmeads, gels, or resins. The support natrixCT/UsSOI/@EE8 gr oups
can be pendant fromthe support in groups of one (e.g., as a | awn of

am nes, a | awn_of another functional group, or a lawn of a m xture of
functional groUpisg the ArfifigisbReeepdérs for exanple, 2, 3, 4, 5 6, or 7. The

groups of a pluralifye ﬁlfeséﬂt!Weh%é@hcﬁﬁ@%@&e%ﬁﬁﬁ%mg%ﬁ%ﬂl?@ceﬁ%?soofﬁe can be

vi sual i zed as or can be scaff nol ecul es pen rom:t support.

The surface of PEEFET &yjspben inghidesemgthed of soreening candidateartifcial ferendersand t he
bui | di ng bl ocknd Ea@ wFtERidd fecepiBrs Bahidd  pASichlal 18t liginad De&cﬁh@fé’é@h

addi ti on of bt%,ll| bl l§ am ne | awn can eed rou gf‘&ﬁdction
of the ami res gﬁ%‘ﬁ&ﬁ‘ar’-‘ﬁ@i ﬁ %RP*&HW@E %G?Iiﬁlpﬁﬂ"ﬁ‘@ s

remai ni ng on tifuedétbctmg whdibp éo 25ayseppaditie or toamathddalﬁee oamteillﬁl ‘@‘ygﬁbalrﬁﬁﬁpt or.
Thus, the flo dat art ficial
‘receptor. The%F@ggeoﬁloﬁgg& ﬂg%i%q?%é%ﬁgﬁynalﬁn etr“ﬂ(?lfc(f"'[.1 dl?ﬁgea ?IBB e 88 part
of the artifi cinanzywedpnt produvese éalestabdpproing. d&cltemaéwﬂlfyoﬂhlmetbo@mups on
the floor can ebz@plbfaﬁ aﬁ't'flfoﬁ?%xe&hér% dda\?gg%ehg speki Fféﬁﬁ@%ﬂ?}gﬁnﬁr hey can be

nmodi fi ed. ﬁ%flé‘sda a?: rou ers the
recogni t i d pr%?}é p@Ldefet ]‘f-'ela% ﬂ%@F mops @iﬁhé Sy | a‘l’ﬁ?@ Iehedrsi byctha tase
modi fied with lgasd Gflﬂiat @eemra br hi@atmnaﬁmjdra@slea w1ﬂﬁﬂh@ fésﬁhé@d%k@%eté@&” a
t est Ilgandlzagioafrﬁﬂ g ﬁ@lﬁtor EBC&%] g Bﬁ t he signal
el ement can b gpkee @ﬁ@ﬂ%‘ﬂatﬁé Y YRS the t he
artificial rectgnabstrengtrfremainplabel. ﬂh@csﬁlggmm arbeiteftigasalis dizgealynol ecul e
that fluoresc e can ified with a
pllaral ity 35 Grefishat IR AR RGE W abndinG. w180 pERMIGHT B
wi th bothla sﬂ@lmaﬁo@t)émﬁnbme@lt of ek pr@ﬁﬁup that alters the recognition
properties of the HiR&k td&%?a}f‘cfft& g g
receptor can incglude bu I di n gﬁdﬁ%nglece%{a? cfﬂg;rln%r?gslﬁ%@?%e fl oor.
Such a candi dAPEeROf BFaPEP.chaits OB Plustatifs. F%ewm@/am@mmmabavrmq@go
PCT/ US2003/ Ooéﬁﬁﬁdsﬂ@rﬁ%t@ﬁ (fafﬂﬂ@@lis‘g Mybd Qo 31 SRR tARA dim&ddfnC Ak dat e
artificial receptor fﬁ%@ a}?lude ub qt’é&a Eand nodi fi ed mnes of the
floor. For ex&fpITeser nPif rATTay it B tﬁ‘éa% a% graph withtheheig ani de
nmodi fi cat 2@n bér fidre each ﬂﬁns it the faﬁajmeptétentﬁfgeha@igﬂﬁi s(tx%ngth Tk rélﬁ@Qér!tzftﬁ)nW th
aceti c anhydr Eﬂnebé)ﬁ eﬂﬁeﬁ% uhll ﬁ’% " 1‘@‘9'[ ern I | %/e %‘/F'? the fl oor m nes can
be nodified by reactioh w Hn% i %Fr(faﬁ ey BVF%W%TFW A or the
like. A |lawn #hovosigeal stremgth m}ﬂon etamofathw cagdniaqasce@torhe derivatized with
a . Candidate receptors can also be displayed in a chart correlating binding
signal strength with one or more properties of the receptor and/or its constituent
25  building blocks. For example, each candidate receptor can be located on a graph of
- the volume of its building blocks versus its lipophilicity/hydrophilicity (see, e.g.,
Figures 25-27B). Again, signal sirength can be illustrated as a third dimension.
Those candidate receptors showing the greatest binding can then be found and
evaluated with respect to candidate receptors with similar properties (e.g., volume
30  and lipophilicity/hydrophilicity).
Candidate receptors can also be displayed in a chart comparing binding
signal strength with other candidate receptors including the same building blocks.
For example, each candidate receptor can be located on a chart in which candidate
receptors are grouped by the building blocks that they contain (see, e.g., Figure 28).
35 Again, signal strength can be illustrated as a third dimension, Those candidate
receptors showing the greatest binding can then be found and evaluated with respect
to candidate receptors including the same building blocks.
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maxi mum density of buil ding bl ocks by exposing the lawn to several

equi val ent s ofy activated building blocks. Typically, 10 or nore 01/09/2006
equi val entwoizeosmridnci ent for an 10 adequate density of puisshongodsszcks on
the support to observe buildi ng-bl ock- dependent binding of a ligand. An
am ne nodi fied glass surface can be functionalized w th building blocks,
for exanple, by readicoiding tolthepresontimethod cesrésming caddiditeartificial reeepfors m an

ide link t ; 1 di : Linker r | group
can be. acti vat Lo e BRAd QTN oo Gr Pl TR RFEoGIC OB T
the presence oféag gt aresprssapdsacy erkmecstihipiabigeatsers Thahist thy loho pranerale.
The activated hiadlattiffvgalbboplors @Rbehfeff frldetchy &%%g_ﬁ?c{l‘bfi?te%tbt Qé‘if[s.g%@n a
der vati 2at] oniSfed i tistibng e dne Spions BB Bamom S BTk sagEBRElcan be
effective for peagocfongnansindiglat detating thectest ligand.c Altomativedy ttheugdo ﬂﬁb%eZO

imti th | ' Lt .1 | ey at, the .am ne ].oad on
!tlh? E;: ggst ?s i%a@gﬁgﬁgsl r%c?ff l?}Elkta(lfaB?’8(ﬁ’lﬁnlp}c@%d?lg?{eégﬁg?%gqgeg‘%lwlpg8i“§1r €cept or
prepar at i on. PEfisiahracepigr. dfor examplacibe one of wralgad entifficiah taceptersatan provids ng
bl ocks can be ageaERl droRs ilirmdtdh us&%&ﬂﬁ}?'d@siﬁﬁﬁgﬁtédré‘é]ﬁﬁé {??%ﬁ h}éﬁfo‘% d
bui | di ng hl ocks rl,or_Eo addition to the amno tube ~or the sequenti al
m xi ng of ]toheii%(ﬁ%‘luiﬂﬁﬁ‘ ESrRIeT Siswprkingatifipisbrecepter. Aush ietigringlor seresndng abl e
gl ass support anndledpmerias aad fefinCAlaMidradcanditistirafcial féeifp’ioﬂa%h}ciqgcﬂh 9 2 e
unGti onal - or SEEPIRRE BEFHE o5 BB DR 5 Brepeie of BB PleckuBpr
matri ces i ncl utifferent mnahérofbeifding blockor exanple a glass tube (e.g., a 12x75
i nes by reacti on Brelil tafeaay thegRlpEaE BR R e Gy Hh e, S0 s
am nopr opybtr ismaﬁéﬁmb@:méspm&md@yIobmbimtibmd)ﬁnﬁubgpt@ﬁmbiallbsﬁhﬂ?gst 1(_'ar |

b b d j [ t) AR:-Of L L di i vat e
cater wi th T no s andof ARMIGGH s bERE AL LSS, Pt it APy
Starting withBEesherRrERRlpY yn amyainplising the merbereod spots formfed ytconrdtatioas
Spotted on ang couml paEl s Bore L oo o e e P o same
ound to the s)ide- 0 .
O oAl B Cubo e i S e e
01/ 09/ 20080 V\&s%ﬁﬁ/aﬁﬁi@ﬂﬁ&a?@ﬂh@ﬁ&@&%ﬂ%ﬁﬁ%?@g@sgrm@s{ fm?_eﬁm]iiﬂé iztg:bﬂtthte ReceptT. gr S
The present i ' L.nc es net hod of usi ar i cial receptors. e
pr esgnt i nven!3 ]}ﬁg(?]}h# ﬁgchgeg%gl sl%(?fr{glgrogf—rag%?a&qp y@mra%ftsgp%ﬁwrﬁal
receptors to lawn, or functionalized lawn. Such methods are schematically illustrated in Figure
7.

For example, Figure 7 illustrates that a single slide with the 3,240
25  combinations of 2 building blocks that can be produced from a set of 81 building
blocks can be used to define a subset of the building blocks. This subset of, e.g., 25,
building blocks (which can be derived from a 5x5 matrix of the results employing
" combinations of 2 building blocks), can be used to produce an additional 2,300
, combinations of 3 building blocks and/or 12,650 combinations of 4 building blocks.
30  These combinations from the subsst can be screened to define the optimum receptor
configuration. The method can also include using combinations of building blocks
in different ratios in spots.
On a macro scale, an artificial receptor presented as a spot or region
including a plurality of building blocks has the plurality of building blocks
35  distributed randomly throughout the spot or region. On a molecular scale, the
distribution may not be random and even. For example, any selected group of only
2-10 building blocks may include a greater number of a particular building block or
a particular arrangement of building blocks with respect to one another. A spot or
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find lead artificial receptors that bind a particular test |igand. 1/09/2008
Detecting test ligand 5 bound to a candidate artificial receptor caﬂ ée
acconpl i sha 20i0¢poknown net hods for detecting bindi ng RGI/ES2003/605328 a

slide or to coated tubes or wells. Typically, the mnmethod enploys test

Lhat or oduces. 2t RN BREb{BoNR Hitfie oR el edhl Gl hDieRBntascombng BBF oy
an anti body (orpretehbinviitingi Rarticgknbisospents dfbufldingbiekt €findlih aathoand 10
i ncluding a detcggh-g@éi &%ﬂom&@sgfﬁlﬂ%i; ia?%?ctgﬁg spots that are | abel ed by

the test I|igand or that are nor ) A @'ylabeled with the test
li gand are sel ect ed A artifisiliregeptpr ¢ani intludes pptiovler astowmemigifeccafbilstionldfng

b | gat exj 3 ] i g .
'Cl'f/lgi cgl F;? tﬁe%n%ﬁ’n?%rggyl&g% B?Eksdisfg%gt%% ya§%oc{ op.orrt tbﬁﬂo]%a ‘%%%?%%sb‘gé%ﬁ%?gof
| abel and bi ndiPS§HORT BRiFg Sb“gfg?ecﬂfiacf@ﬁp@tséweﬁ?&)maélon%ZA 3. 14uex matd onldofg an

gnbgdi nFnt gf  thitocks paml:m&aaac}Bd}ﬂflé ﬂﬁ‘?dr&t%ﬁil@xhg%l/ock% i @S ﬁﬁats&qt%ﬁ&% B can
e di spl ayed i ari .graphs, charts, or iflustrations. For
exanple, a tm%&g%%@%%?&r g’é‘ﬂ?@%wmﬁ&ﬁ%%kf@% Birie 2py af balding pl ayed
with signal stblavlsh, Jord. Mﬁa@n@bmmﬁm.by%ﬂﬁdelﬁlgmﬁbﬁﬁ(?ﬁg ﬁldcﬁé‘atqhet Pe
array can i Wt th ei ght. of. .the 20 _bar from
each spot ?ﬁ tkk{éﬂgégr gi;aegoelgéjéﬁ eﬁr?l)? %’rﬁ%ﬁﬁﬁ’? 81§ r?alﬁ]uglfait@fg’lsﬁl.onﬁlﬁﬁ%mem o]

repr esent at i on di&apntbaildias blacks aighe wsringd of a quadrilateralt | ng those candi date
receptors in an arr @yat &ﬁBodiﬁ@Et‘%ﬁhegﬁé{hoﬁ,te{@dﬁﬁfdﬁte"%ﬁﬁ%ﬁfg‘rg?ﬁgﬁ&? qf, ot her

candi date receptors. Candi ?ate receptors can_al so 1y e na chart
correl ating bi HefIAtped i yrrsferied leadriwarking aglificiglreerpias hyrmgkdng prssorghotche

recept or and/ oof iht positiosd] isoufend andickstinidthpas %iﬁ%kf%-bif@ﬁxe%‘s@ﬁ%xﬁi offach
candi date ygce t he vol une Its building

r.C be | ocated on, raph of )

bl.ocks versus ?’%%eiti g@%‘ﬁ%e&f‘% #ﬂ?ﬂ?%gﬂ%l F@’F‘%‘?S taade madepn a scpffgld (Figure
% ﬁ 27B) . g\_ggi n§). Segffald psitiongitisonearmriicial rb&@tdr@ﬁ;ﬁﬂ%@ﬁla@e, ey é’xﬁn@'ﬂ%ﬁﬁ?i on.OI

ose candi dat reat est bindj ng .can then be foun
and eval uate \?\AE?E re@%é}:@‘?#n%%tﬂgra{%gs ﬁ?@éﬁ]ﬂﬁ@c’%ﬂc%ﬂ apd deprgteckiier t i.es
(e.g., vol une oimgand chepispies| iThe ssaffojdipoitional isotney leaCartificiid tecepREeEiOr S
can al so be digddvanged (o s Rl ' | ,strengt.h with
ot her can idat%mr cegﬁdﬁsﬁ?ﬁ)@?@n %I?Er[e sane m."?g’fﬁghg%ﬁb pémﬁg exanpl e,
each candi“dat d152BEE0ssatleld segsptors diarsuawnleathetsaafiold feadiartiffcidanctpttas ean

receptors are tgrobugasoyphdteagained ihmehiRlacks ﬁg]gga_ they contain (see, e.g.,
i mensi on Those. cdan FEPBAEh 45 Betiod b apag 2 AR i aeiestor Bokiiong can th
. : g can then
be found and evatactmgalfint héterogepens molseul aethy ¥ith o8& SRHAL STh k40 t he
same bui | di ng ;pLREKS quphdr A4 9%‘1&3&9 of spots of building blocks attached to the support.
25  Inthe array, each spot of building blocks can include a plurality of building blocks
with each building block being coupled to the support. The method includes
detecting binding of a test ligand to one or more spots; and selecting one or more of
the binding spots as the artificial receptor.
In this embodiment, the building blocks in the array can define a first set of
30 building blocks, and the plurality of building blocks in each binding spot defines one
or more selected binding combinations of building blocks. The first set of building
blocks can include or be a subset of a larger set of building blocks. In an
-embodiment, the spots of building blocks can include 2, 3, or 4 building blocks. The
first set can be immobilized using a first support mairix, a first lawn, or a first
35 - functionalized lawn. _ .
In the method, the artificial receptor can include or be one or more lead
artificial receptors. In the method, the artificial receptors can include or be one or
“more working artificial receptors. |

19



WO 2003/ 074990 PCT/ US2003/ 005328 According to the present nethod, 1@8@@6
candidate artificial receptors against a test Iigand can yield one

| ead arti fwa@iels/org8eptors. One or nore lead artificial FEZeOWWsSPan be a
working artificial receptor. That is, the one or nore lead artificial

receptors can be useful for detectlng the ligand of interest as is. The 5
met hod can then enplildgembulioget dihemmethod cen alse inglude detspminying the a wor ki ng

artificial r%ﬁi&lﬂ%ﬂhoﬁ@éfﬂﬂﬂ@i&g"cﬂb&& JﬂEhe%re%‘ihid?Qbﬁlhﬁlgts‘géfs Hihgand.

Al ternatively, B‘E‘e one or nore ad artificral receptors can be_enpl oyed
in the method *PEPIREQRS eipibiedised doik PAgs fordersl P@P&Pn?%@sfecﬂevelpm exanpl e,
the one or rmrcemlbﬁﬁdoﬁer6ﬂB‘uhlﬁi@|bIdsmﬂlD§tmﬁler@1ﬁmhd%QVtthane%ifrlé?ééﬂléﬂtedor ot her

f t d 10 | ead
art i1l alor ocgnpiptoys o iRetodt, TRERhol el sodueShiR GaFune B or
screeni ng carest hginddeitira keaogd hetdrdgestdin gualetaildriamap bommprising apauralityiofi ci al
t i nclg f
(Lo e SRAEDABALAES o BBl S IR R iy
bl ocks. | n cebiming @?ﬁf@ﬁtl igand & onerns mast igpeis of thelsecopd dstenegenpausmdlocularan
enploy a 15 gl a6 E!E&H@ orf%for%ﬂﬁ‘é of fl P’@@ o?ﬂiecs@mtﬂdrlﬁérg%&]e%s ﬁo%f;'lﬁﬁlﬁt of

the total building blog¢ [ or sna rou din

For exanph®, ®@H& p7ds éﬁ% 01%?9?8'@% ahe é“r?BP@a?eté’ﬁn b magpobitized, uying 2 F?Fé‘nﬁ umber

of spots fornegppoyt m&HR] NecbMBwnQbr Bdecotid Rdicigndlizef lesvr diffefet/R6mahosé

and/ or 3. Then S I nupber of building blocks indicated by test
conpound bi ndflﬂ% ﬁgb‘ ?;{g {d(; 36 building blocks, can be 20 tested in a

mcroarray wth spitthisd emltanﬁmag,ﬂmﬂ)gﬂdingfvmsm&esec@ndmmieﬁog@nemfs t he
bui | di ng bl oc (o} L f.I.er : ort
a1 s ttioens AP dete dREORAl ¥R BBRS N etk xRt BBy PP
i1 lustratEd | hlophcm&nencltzde@daeaesubﬁqjlé a legepsebofbuildingshloeksemdion thte scondgl e
slide with thﬁlh%et%ﬂ%uﬁ%%%%ﬁ&?@éﬂﬁﬁﬁtd@&éetﬂ’:é'dﬁ'bglﬁo!? Uit BALe BaiRE

ul subse

produced froma set o din S can be use
of the buil di Hgek chdentagapushy gt Yibsetds pot eqwalenbwumﬁswgn%s@@ﬁfs Ipwhi ch

can be deri \éfﬁh éxﬁ@@mfmeé% &er@bfsloxﬂfa‘sebélgi H&éﬂ}gén‘éo@srmblé}éhllﬁﬂm liRghdons of
2 o " o Rk S5 B RS s M op s s o e BPlesBt | i ng
bl ocks. 3O Thassy @nnﬂmlmﬁm@r%xﬁlﬂhmﬁlmcssme bisdingtspotscr eened to define the
combinat i one.of - buf TR ieitor S Talbe P el el T’ mcro
scal e, an ar tarfificiahtcceporapndnclpdesrdre e camae wodting ertifieqil mepﬁom:lTht ng a
1Y AR SRR S o b PACIIHORK
t he increase bmdmg speed or binding mty of the test ligand.
25 In an embodiment, the method includes identifying the plurality of building

blocks making up the artificial receptor. The identified plurality of building blocks

‘can then be coupled to a scaffold molecule to make a scaffold artificial receptor.

This scaffold artificial receptor can be evaluated for binding of the test ligand. In an

embodiment, coupling the identified plurality of building blocks to the scaffold can

30  include making a plurality of positional isomers of the building blocks on the

scaffold. Evaluating the scaffold artificial recepior can then include comparing the

plurality of the scaffold positional isomer artificial receptors. In this embodiment,

one or more of the scaffold positional isomer artificial receptors can be selected as

one or more lead or working artificial receptors.

35 . In-an embodiment, the method includes screening a test ligand against an

array including one or more spots that function as controls for validating or

evaluating binding to artificial receptors of the present invention, .In an

embodiment, the method includes screening a test ligand against one or more
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di stribution may not be random and even. For exanple, any selected @ﬁwzﬁ
only 2-10 building blocks may include a greater nunber of a partictl

bui | di ng bvockesersoe@ particul ar arrangenent of buil di ng sdwcsenebizsr espect
to one another. A spot or 18 01/0912006 WD 2003/074990 PCT/ US2003/ 005325

region with a randomdij stribution makes a useful artificial receptor
according to th@gioﬁﬁ:ég@ﬁt o1 Weltathatdhanctioaras icontrals fca%hdatngrﬁr%vﬂﬁamtg Biading

PLoor " RSl b S8 SN BT B e

receptors. An art fi CI a1 fec
conbi nati on of ¥ mcluge ng, b || ibn g sibpledrdldingddrka only Semationelitedc an

be visualized dawngﬁu@nmn@noﬂp@@hbﬁns on the surface of a support. A

conbi nationcof 2, 3, 4, or nore building blocks can have each of the

di fferent bU|Id|ng bl ocks in distinct positions relative to one another.
For exanpl e, bdﬁﬂﬁJ@gﬁQMDmkAﬂnﬁnhdEh&enﬂyacent to any of building blocks 2,

3, or 4. This can b L [ e buil di ng bl.ocks at the
10 vertices of a o%g%dﬁy&%tﬁﬁgglgp%lcgp%é g ear%ﬁ(fl?‘ TETPRY %’égﬁ’ﬁéﬁ“ﬁ onal
i somers of 4 (‘ﬂ'tfi%) dalapeeptauiinadideg Cmnbmabomt)f lbthkim@b]bcksaﬂmﬁﬁblnzﬂmdfdﬂ ateral .
In an enbodi merka@le! N6 ﬁh%m&vﬁ%ﬂéﬂﬁkﬁh%?éﬁt{%& e 41558 tor fan. be

opt| m zed fe or, wor k arti ki ng one

mor e §8t he’Bﬂ g i‘t? §P°t|‘§’d'h@td§ CHAR W@t‘epﬁbmléiggbto;@kmeoateudqnambbmd t he

test | i gand of wiH, |nt er est Advant ageousl y, the positional isoners can be
fol ositional isonmer artificial

made on a scaf f ol d caf

receptors can be ma %ﬁt‘éﬂ%%améﬁl I °§Et8¥5f°@P(1Pe\R1°t0ﬁmmIP1@lEipéufftt&ﬂldttoonal :

'?’[1 oups ]t]ttat dcapalhes mteres&mim&smgdhd&mdﬁiaﬁ:ﬁrﬁﬁmﬁyrec@tbﬂ%%ﬁﬁisnféﬁ%qhSt r: est .
e scaffold p icial receptors can be _evaluate

by any of a varg?‘}eat %eﬁéﬁﬁlggé "Jg &ﬁﬁ‘i Bftﬁreé dfnerd; apelH apay of

| i gands t ol&cafansh tﬁt@'&ﬁﬁ@bﬂesept%ﬂncélx@splpéurahﬂymfgm& Bided, the gthsaglideki ci al

receptors can jbRasly QER(RANIBABHAGA Jiihah Bttt&%gp&ﬁﬁggh@gg“d%{][‘ag[‘l g

enbodi nment , sing an artificra recef)

a first heter ob%ﬁ%Bﬂ?%?@@@gé@fWWﬂwdtwet eShuildiggbidcksTHe aar r ay can
i ncl ude a suppanbodiinntoa BhdflBdrbipy oPdandiARheSiof dto
the support. 25 1n t h ar rﬁéwaérea%%ugg & of bu‘?%%egk‘ﬁﬁnﬁ’ Lgﬁgg m&%g
plurality of bUPFHRTYE ‘54 HeR ithg Go3ting eha Blwaldy ﬁénwmebltlngbw@in@upplw to t he
support. Tife met hoo[)nmmtmohesleammcihl 1fe d)r@%hﬂ\ge Q%Vﬁa@oﬁeﬁ%tmﬁ hﬁﬁﬁﬂﬁ&r%i‘one or
nore spots; on r t he binding, spots as the
artificial recep@ort%%%ﬁﬁ}gﬂ e@ﬁﬁ%gﬁr@n b(tdﬁae%ﬁ‘ ?%@Fﬁé@ﬁoﬁm@@%?r ay
can define a foopdination obbuildifg bbckdmmijnhdl&xiﬁtemtab@&ﬁqhdnﬁﬁewmwlighﬂd 9hon
bui | di ng bl ockspbreRE for A RIseTBR pRGHo e 3t 8 ligand at a concentration of 1,

0.1, 0or 0.01 pg/ml, or at 1, 0.1, or 0.01 ng/mi test ligand; at a concentration of 0,01

25 pg/ml, oratl, 0.1, or 0.01 ng/ml test ligand; or a concentration of 1,0.1, or 0.01
ng/ml test ligand.

Artificial receptors, particularly candidate or lead artificial receptors, can be
' in the form of an array of artificial receptors. Such an arpay can include, for
example, 1.66 million spots, each spot including one combination of 4 building
30 blocks from a set of 81 building blocks. Rach spot is a candidate artificial receptor
and a combination of building blocks. The array can also be constructed to include
lead artificial receptors. For example, the array of artificial receptors can include
combinations of fewer building blocks and/or 2 subset of the building blocks.
In an embodiment, an array of candidate artificial receptors includes building
35 blocks of general Formula 2 (shown hereinbelow), with RE, being B1, B2, B3, B4,
B35, B6, B7, B8, or BS (shown hereinbelow) and with RE; being A1, A2, A3, Ad,
AS, A6, A7, A8, or A9 (shown hereinbelow). Preferably the framework is tyrosine.
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or nore sel ected binding conbinations of building blocks. The first ?ﬁ%Q&OOG
buil ding blocks can include or be a subset of a |arger set of bui IQj

bl ocks. | nwanomsmbods nent, the spots of buil di ng bl ocks amT/Usrobamss2®, 3, or
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one or nore se¢fe1<9t éc0.5, @Ghmwaﬁﬁlqﬁgénktbstﬂ@ahdtlmg dohomikstiod bf § Oemwng pENt
conti nues w thygeng ﬁfl'té%ghéi}ﬁ test |i gand with a second heterogeneous

nol ecul ar array co |S|ng a pIurallt spots, each spot conprising a
devel oped combi nat i bedirnentfh I@Tecépméofihngnvemmm&ﬁaalwdsy

ligand to one SToulteiiy bm%%o&med ia% a@dhhﬁi &ﬁ%&gﬂ#&efphrﬁ | Fuil@ngaY
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unctional i ze e fir se nthis
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glr r ai defi ne dlakdoclddinga lnﬂceﬂéanyrdsmgﬁiamu} wioek, afiidh eschinisibn elgtneﬁfs my i ngd/15
ocks can in i.n s and/ or
t he second G%)get gj% Igw I glﬁ)# ﬁ-ﬁ%ﬂdq&sﬁcaﬁﬁ; ]Plﬁgfg%{?mglggﬁaﬁéngu §t of the
| arger set3of byildingiblagks of angla Mﬁéﬁﬂagéfgué"mfm%éhbwnbelowbI;lean i s not
equi val ent t 0 efiBBdRREEAe SMRIRY ofﬁlﬁldn?%}blﬁm RdMide 45 vRAaks b‘l)({)clkg '8{(2 second
and ¢ °ge”e°“sg%'§1@§¥m?@§i&aaﬁ@4y 5 B hewdlon For A6R6 fibovabelans
and/or the sp Bt ay can
i ncl usle mor e bui | difmgn bxhb@cﬁﬁnehh@@aﬁdl@at]?hﬂiﬂcﬁtﬂr&ﬂ caﬁrﬁ@hﬁé'&:bﬁl%)ﬁﬂaﬁ&ns of .
receptor can rec artificla
receptor can #’Hﬁ’ﬂ%gl%‘k gﬁfognﬁﬁfwﬁéﬁ% %A%%ﬁgo%ﬁrﬁﬁb@r @6’6@8@%’5 aThe
met hod ca®l al sandidut¢ artiéiciahrepepigr ¢ancinaltideicirbiaatidnstoféuildiag biucks bf irahia
receptor to ?&{@ ndj he test I i gand.
25 In an errbo:ir nen %’EAE@A n%rr%@ grﬁg%?z ﬂ%ﬁ%&d gtnlﬂﬁgl Pmnl '
bui | di ng candidate artificial receptor can include combinations of building blocks of formu]a
TyrA2B2, TyrA2B4, TyrA4B2, TyrA4BA4, TyrA4B6, TyrAGB4, TyrA6B6,
TyrA6B3, TyrA8B6, or TyrA8BS. In an embodiment, a candidate artificial receptor
25  caninclude combinations of building blocks of formmula TyrA1B1, TyrA2B2,
TyrA2B4, TyrA2B6, TyrA2B8, TyrA4B2, TyrA4B4, TyrA4B6, TyrA4BS,
TyrA6B2, TyrA6B4, TyrA6B6, TyrA6Bg, TyrASB2, TyrASB4, TyrASBG,
TyrA8BS, or TyrA9B9.

30  Working Receptor Systems
In an embodiment, a working artificial receptor or working artificial receptor

complex can be incorporated into a system or device for detecting a ligand of
interest. Binding of a ligand of interest to a working artificial receptor or complex
can produce a detectable signal, for example, throngh mechanisms and properties

35  such as scattering, absorbing or emitting light, producing or quenching fluoréscence
or luminescence, producing or quenching an electrical signal, and the like.
Spectroscopic detection methods include use of labels or enzymes to produce light
for detection by optical sensors or optical sensor arrays. The light can be ultraviolet,
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test |igand agai.ns gw ay inclu bne or nore spo ction as
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es i gand a S
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bui | di ng bl ock, only a sin OCK, "only functionalized |awn, or

conbi nati ons t her eof\PP&aiE wﬁpm@tmchmmmgm aimgmbﬁptmsrﬁroﬂm@mdtﬁdﬁle
artificial recepsfé ﬁ,}ﬂiﬁg{ | C artificial
receptor incl desIﬁ cpoonblonat | Oxgélhﬂés ISY?%@'BE CE—H éred ]?r%grgﬂféf %%5%308903 or
exampl e, a sugﬂmescwe SPREOMEEE Subiaes Fllaﬁﬂl@n reseirape,shrfecancoustic wave or

het er ogeneous qlﬁrtbur}}stﬂlﬂﬁclbbﬂﬁﬂfceii%fgct&@ pfl, SbitélBmehry By & r RbHEBh w 1@“' I di ng
bl ocks coaltsed rgtiio i"tﬁ)ﬁﬁﬁ% wel | ... An array of candidate art| cral

receptors ¢an a2t R or hedikfct sold to parties interested in using
t he candi date arti fIncsueﬂanq:pamtuysmhngfﬁitﬂhﬁl&@:epf@roﬂ&ﬁﬂfbl@j@bﬂgbé eceptors

cand dat e art tprnnrd SLERERavel fb A HER U GRble ifha) Gt ey S bhetns ¢ ne
gl ass slides deefepsednriwgnempisted light, sdflecied highty Anbrmseenoé, lumiteecchcqforaheklte, of

bul 1 ding bl 0Clhe deRelAbISHIA! B dritndi Dbt r&%x&ngfeegg*efm neichmer of

bui | di ng Bbocs I'n an e artificial
r ecept or sV ncIRfgERoTated inip Hhe working al"tlﬁ@élsfempfmrlcgmpm awigtaling cwédtyng of a

plurality of la&d@hb'th@ﬁd I@N% hehpgl Rbarks T&%x@a?cﬁ{ alfPbEinb AR A'thd 1 ¢l al.
receptors can beknqg \Aﬁxf%?zﬁ rte(:f:;r)t%rrn 01(?1 top g ﬂganld of interest. The signal can come from, for
example, the interaction of the ligand of interest with the working artificial receptor,
the interaction of the ligand of interest with a signaling moiety which has been
25  incorporated into the working artificial receptor, into the light fiber, onto the light
fiber.
In an embodiment of the system, more than one working artificial receptor,
arranged as regions or spots in an array, is on the surface of a support, such as a
glass plate. The ligand or ligands of interest or a sample suspected of containing the
30 ligand or ligands of interest (e.g., a sample containing a mixture of DNA segments
or fragments, proteins or protein fragments, carbohydrates or carbohydrate
fragments, or the like) is brought into contact with the working artificial receptors or
array. Contact can be achieved by addition of a solution of the ligand or ligands of
inferest or a sample suspected of containing the ligand or ligands of interest. A
35 detectable fluorescence signal can be produced by a signaling moiety incorporated -
into the working artificial recepior array or a signaling moiety which is added to the
ligand or ligands of interest or the sample suspected of containing the ligand or
ligands of interest. The fluorescent moieties produce a signal for each working
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of building bl ockslt#tpreefimgntotdhesysiam, hewarkuhBHaeiabrecePtohs olaur al ity of
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radioisotope, metal ion, or the like, labeled compound or conjugate of the ligand of

25  interest. This labeled moiety can be reacted with the working artificial receptor or
complex in competition with the solution containing the ligand of interest or the
sample suspected of containing the ligand of interest.

In an embodiment of the system, the working artificial receptorison a
support such as the surface of a surface acoustic wave or quariz crystal microbalance

30  orsurface plasmon resonance detector. The ligand of interest or a sample suspected
of containing the ligand of interest can be brought into contact with the working
artificial receptor or complex by exposure to a stream of air, to an aerosol, or to a
solution containing the ligand of interest or a sample suspected of containing the
ligand of interest. A deteciable electrical signal can be produced by the interaction

35 of'the ligand of interest with the working artificial receptor or complex on the active
surface of the surface acoustic wave or quartz crystal microbalance or surface
plasmon resonance detector.
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capaci tance, ﬂ%‘fﬂxﬁ@i%&tr §%§Ju§ﬁ?m?&9&ﬁﬁc‘t %léﬂﬁﬂeew(ngéri%&ﬁﬁ]%{% ?«{c%f;tor

n1croba|ance ove-wave, rare evanescent wave
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wor ki ng arti ft %:lpal g@%%ﬁt@g}gﬂn%étoc%m1gmdoﬁnleres W, visible or infrared
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The present artificial receptors can be part of products used in: analyzing a
genome and/or proteome; pharmaceutical development; detectors for any of the test

ligands; drug of abuse diagnostics or therapy; hazardous waste analysis or
25  remediation; chemical warfare alert or intervention; disease diagnostics or therapy;
cancer diagnostics or therapy; biowarfare alert or intervention; food chain
- contamination analysis or remediation; and the like.
More specifically, the present artificial receptors can be used in products for
identification of sequence specific small molecule leads; protein isolation and
30 identification; identification of protein to protein interactions; detecting
contaminants in food or food products; clinical analysis of food contaminants;
clinical analysis of prostate specific antigen; clinical and field or clinical analysis of
cocaine; clinical and field or clinical analysis of other drugs of abuse; other clinical
analysis systems, home test systems, or field analysis systems; monitors or alert
35 - systems for bioterrorism or chemical warfare agents; and the like.
In an embodiment, the present artificial receptors can be employed in studies
of proteomics. In such an embodiment, an array of candidate or working artificial
receptors can be contacted with a mixture of peptides, polypeptides, and/or proteins.
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In an embodiment, the present candidate artificial receptors can be employed

25 1o find receptor surfaces that provide a spatially oriented binding surface for a
" stereospecific reaction. For example, an artificial receptor surface can bind a small
molecule with particular functional groups exposed to the environment, and others
obscured by the receptor. Such an artificial receptor surface can be employed in
synthesis including chiral induction. For example, a substrate {e.g. a steroid) can be
30  stereospecifically bound to the artificial receptor and present a particular
moiety/sub-structure/"face" for reaction with a reagent in solution. Similarly, the
artificial receptor surface can act as a protecting group where a reactive moiety of a
molecule is "protected” by binding to the receptor surface so that a different moiety
with similar reactivity can be transformed,
35 In an embodiment, the present candidate artificial receptors can be employed
to find artificial receptors or receptor surfaces that act as an artificial enzyme. For
. example, such a receptor surface can be utilized as co-factor to bind a catalytic
center and/or to orient the substrate for reaction.
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segnents or fragnents, proteins or protein fragnents, carbohydrates ﬂéOQ/ZOOS
carbohydrate fragnents, or the like) is brought into contact vm'th@

wor ki ng arwdfzpesioadesoeceptors or 10 array. Contacting canedeusmesupissshed by
addition of a solution of the ligands of Tnterest or a sanmpl e suspected of
containing the ligands of interest. Detectable electrical signals can be
produced by bi ndi ndn af emhedilrieg® thespredent mtificiabtecemionsivan baemploygd & fordi ci al
receptors arr ST, ctors.
Such det ect or gé(l %gtﬁggmﬁgﬁésa%fﬂg Sglggn"seh%‘\%@ﬁr%n%&artl éfglgﬁ%ggcmgga% in the
15 array, whi &elysiiglaretifigiaprecempnsusfacei Boraxamp @mg@ﬁcmrmqpﬁogsurfacc
characteri sti gupfind ﬁa% NG @;Pgéﬂes irpﬂﬂe %eﬁﬂ}&é&mhﬁeﬁuowmsaé a takgbt an

enbodi ment _of the s e work artificial recep IS on a support
such as the imv&cu&ﬁr@ra@éswg @r‘{“g@tﬂifi pAIEs.  HPLesmls, an@atpﬁqmlaﬁgﬁptor

m crochannel , suﬂlfcebﬂ@hhéft@wéﬂ@%fbbﬁb@ﬁ!ﬁﬂx@ﬁnéﬂirﬁﬁ@ﬁd 4R a@**@@éﬂ@b@r&b&wt ed of
cont ai ni ng t he I nta cont

working arti f RsaP G PeblaCipleskS g Ao are o8BS OF dRghg CRRdE

cont ai ni ng t hefthegaget. of interest or a sanple suspected of containing the
| d of t t

oy e O, " oot P\ AR O RSO TR AR G p BATEL T
r adi oi sot tpe, t Chartlﬁolﬁ rﬂ@ﬁptolfsébll wdcan suﬁb@saauﬁdhﬁwmatmal@wquﬂgampleof t he
ligand of 25 } h@%?ﬁi?&élre@?ko"‘r Pﬁ?é%!&ﬂa@ﬂs%ﬂoﬁ&ﬂmt@eétﬁféﬁﬁt | T shdis WOr ki ng

artificial receptor, or n competition wth the sol ut|on containing
the |igand of SWithe pEwiingnt attw'@et g sifben a8Preanie ehaminergigicrneleht gand of

interest. In @dﬁa@mpﬂim@ﬁg@{efbh@e&y@tﬁr{bnﬂbﬁ wor ki ng artificial receptor
is on a support such as the surface of a surface acoustic wave or quartz

crystal m crobal ance 30 or surface plasnon resonance detector. The |igand
of interekt oTestIdgamse suspected of containi ng the ligand of interest can

be brought into c | r ex by
exposur e to a str oipy g el oplSe MR sy hibh bilofle 3RS or Bt g
t he Ilgand of be detenters t Thertest lgandac:mmlpwcpemipmindcemlaium oy af ‘Hiety” Intigmel  of

i nterest. I %ﬁ?&eﬁ% interaction
35 of the I [ n%ﬁm |aﬁla§]!r§§%d1&§h ﬁ%e vvor | ng ?I cla lr%\éégrg%%or or ‘
conpl ex on t himegensts, biglpsfcgl Buids S@l’?@“&%ﬁﬁ@&ésﬁ@ 5@l e lik¢e or quartz

crystal mgcrobal anpg g ’hi(ﬂ&ﬁfr%té‘@'gp&ﬁ@&ﬁfg@ﬂ%h&%ﬁ@ér%ark&é A1/ 2006
WO 2003/ 074990 PCT/ (Jh‘e 003/ 005328 I n an tgb %gmen of the_s Cﬁ)eg] éhe nor e
than one wor KV#ETH, Pfef atipoagy fefjaine, pthet drugs-grabjise Jppkers Grete:
areas or spotfaliersZonSiimoneld®., |m:kzﬁers ifer cihertfbed-bote fraxias, Fhodbdrng bixids, ber .
The Tigand of } Rt e 858 m ik SAPERH B Gl Ohak R Bt BindPpossible

bioterrorism agents, pharmaceuticals and medicines, poltutants and chemicals in

25  hazardous waste, chemical warfare agents, markers of disease, pharmacenticals,
pollutants, biologically important cations (e.g., potassium or calcium ion), peptides,
carbohydrates, enzymes, bacteria, viruses, and the like.

Building Blocks

30 The present invention relates to building blocks for making or forming
candidate artificial receptors. Building blocks are designed, made, and selected to
provide a variety of structural characteristics among a small number of compounds.

A building block can provide one or more structural characteristics such as positive
charge, negative charge, acid, base, electron acceptor, electron donor, hydrogen

35  bond donor, hydrogen bond acceptor, free electron pair, « electrons, charge
polarization, hydrophilicity, hydrophobicity, and the like. A building block can be
bulky or it can be small.
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the ligand of interest can be brought into contact with the morklng
artificial receptor 5 or conplex by exposure to a streamof air, 03H09ﬂ2006
aer osol , ovore3am7&®buUti on containing the ligand of int er(EBUszoosmsmnpl e
suspected of containing the ligand of intefest. A detectable colorinetric,
fluoronetric, or like S|gnal can be produced by a label  incorporated into
the light fiber surfdudldinpdodotanticrisualizedas ifidluding gesreral coingomdnts; amch dse
intrinsic to tEﬁé&ﬂﬁﬁﬁyhmﬁﬁmﬁﬁpfﬁgﬁ@ﬂPhﬂﬁ%%ﬁpgn&@?6Hé&ﬁ$&%9%¥?nﬁlgorogenlC

I gan i al

signal 10 prodéged on %yn
receptors. AP edpdiecioyalentibheaiwied th eacl @f ¢ other buiktiegt or s
‘with nanotec hlbleblogr)mﬁ@{antse cmaam&%ah%%omeﬂw&ubm tgﬁié' FhBeddIR ARt ALY 1O

bind ("see" i ncor. ) ‘use I n
manuf act ur eS? ) W?@O& 3@8(‘3‘3&5@8 Pﬁemenf ‘QQ%ISBQW %‘ft ibeftapeveds Ine
wor ki ng arti f i @i ehboediment; obuilding biook prathaiee d ﬂalﬁie&roi:lﬁ adinkef] aadd @aéwgﬁiﬁoﬁe The

l'igand of inte OF, ted (e30) in t he and af
nterest can aone o BABRGSR 3RRURL ook iuiyik R et or
nanodevi ce by f&ﬂd‘ﬁ@@ﬁiﬂb@fel@m@ltﬁaﬁdmddmgéﬂmak including ac&ammztcek, aJInnken,ldndor

bi ol ogi cal fl I or gani sm or

t he I?ke A d3?%5?g%Fg%§P§QH°H§§h%%§Q%#8§S@%%E%BQQP*8* %%%gg%engor on the
nanodevi cdY%nd a desired action like a 20 radio signal or chem cal
reaction or nechani cal novenent or the like is produced by the nanodevice
in response to the ligand of interest. The present artificial receptors can
be part of products used in: analyzing a genone and/or proteong;
pharmaceuti cal devel opnent; detectors for any of the test |igands; drug of
abuse di agnostics or therapy; hazardous waste analysis or 25 renedi ation;
chem cal warfare alert or intervention; disease diagnostics or therapy;
cancer diagnostics or therapy; biowarfare alert or intervention; food chain
contam nation analysis or renediation; and the |ike. Mre specifically, the
present artificial receptors can be used in products for identification of
sequence specific small nolecule | eads; protein isolation and 30
identification; identification of protein to protein interactions;
detecting contam nants in food or food products; clinical analysis of food
contam nants; clinical analysis of prostate specific antigen; clinical and
field or clinical analysis of cocaine; clinical and field or clinical

anal ysis of other drugs of abuse; other clinical analysis systens, hone
test systens, or field analysis systens; nonitors or alert 35 systens for
bioterrorismor chem cal warfare agents; and the |ike. In an enbodi nent,
the present artificial receptors can be enployed in studies of proteomcs.
In such an enbodi nent, an array of candidate or working artificial
receptors can be contacted with a m xture of peptides, polypeptides, and/or
proteins. 25 :
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01/09/ 2006 WD 2003/ 074990 PCT/ US2003/ 005325 Each m xture can pr Oduﬁ?/(?Q/ZOOB
characteristic fingerprint of binding to the array. In addition,

i denti fi cavoam3af4:0speci fi c receptor environment for a per/gscep@piasde,

pol ypepti de, and/or protein can be utilized for isolation and anal ysis of

the target. That is, in yet "another enbodi nent, a particular receptor
surface can be enployed 5 for affinity purification nmethods, e.g. affinity
chromat ography. I n an enbodi nent, rif present artificial receptors can be
enpl oyed to form bioactive surface% For exanpl e, receptor surfaces can be

used to specifically bind antibodi or enzynmes. In an enbodi nent, the
present caddi date artificial recept can be 0 find

non- nucl eotide artificial receptors I‘f[or i ndi vi [dBEICRITIONRNA sequences. | n
an enbodi ment, the present candidaj& aftificial ELBMINOrs cah be enpl oyed
to find receptor surfaces that bing Wr¢teins i configuration
or orientation. Many proteins (e.bi)antibodies, enzynes, receptors) are
stabl e ang/or active in specific emvinonnments. Defined receptor surfaces
can be us 8 to produce 15 binding envijonnments that selectively retain or
orient the protein for maxinum stahility and/or activity. In an

enbodi nent, the present candidate artfificial receptors can be enployed to
find artificial receptors that dd Eﬁ& %?g sel ect ed nol ecul es or
conpositions or that exhibit oy BERod. For exanpl e, an array of
candidatelértificial receptors can be 20 surveyed to find artificial
receptors that not bind to conpl ex biolSeaemahlh m xtures |i ke blood serum
Non- bi ndi ng surfaces can be made by coating with the selected artificial
receptor. For exanple surfaces can be nade that are anti-filmng or that
have antlnlcrgg ﬁ‘P@r perties. In an enbodi nent, the present candi date
artificial § an be enployed 25 to flnd receptor surfaces that

provi de a spati aI | Whe fasreveds banh seigctadribnfmctional aroussﬁlaép@micl fc

reacti on. pfor I

nol ecul e \%n&t hc@%ﬂﬂé&ﬁ%e?ﬂ%?%ﬁc{nonaﬁ{y&@E@g&@%ggﬂ e enV| rgq?\rreg% and
ot hers obscurldg figipepeek eanciajerast wi ligandzps pprtiof arﬁiﬁ@élpﬁe‘éffpt@urface can
be enpl oyed i mypRyMy, hﬁ‘@ﬁﬁmbﬂéﬂd&ﬁﬂﬁ%s‘iﬁhlh le ﬂeMiéﬁtsit@ﬁmtE@fth

substrate (e g er ol can ster peC| ca.l I t.he
artificial E%E&?rélﬁ naia@epﬁ Saretallad Sierrgple 9&!?853%@&#@9@ ace"
for reacti onf whdus &rlﬂh&fmﬁg(bnal ancsﬁhuble@hemﬁtrmslmhde, fdrmmnpret tdrboxyl) f
r ecept or rface c act t|n actlv iety of a
nol ecul e " APEe Y %‘8"3’ lba’eﬁlo}’l 8n¥ C&B’F’o‘%ﬂe]ﬂ] msdgruﬁ@?
di f f erent noi ptofected, tepreteniet pandrdeaivatizedt ypmallahe ﬁamsWorkrims two, three or

four functional groups with orthogonal and reliable chemistries.

A framework including three sites for orthogonal and reliable chemistries
can be schematically represented as:

30
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35 In an enbodi nent, the present candidate artificial receptors caq??gggl 06
enployed to find artificial receptors or receptor surfaces that ac gp
artifici alwenggsroesssdor exanple, such a receptor surfacercrusloas/esizi zed as
co-factor to bind a catalytic center and/or to orient the substrate for
reaction. 26 01/09/2006 WD 2003/074990 PCT/ US2003/005328 n. In an

enbodi nent, the present artificial receptors can be enployed to form

sel ective nmenbranes. Such a selective rane can _be based on a nol ecul ar
gate including an artificial receptof BUNCATONAROr exanple, an artificial
receptor surface can line the walls of ngRggpg1the menbrane and either
all ow or bbock a target 5 nolecule frd ss+-hg—thfough the pores. For
exanpl e, an artificial receptor surface cap line the walls of pores in the
menbrane and act as gatekeepers" on e.g. mmcrocantilevers/nolecul ar

cantil evers t p—atH-ew—gate—opening or closing on bindin of
an enbodi nent| tHRBENGF ﬁE@AL Pandigate artiflglal receptgrs can B
10 to fin(il0 [ i f i GROUPdceptprs for use on surfaces as intel i ge@ROUP3
mat eri al s: exanpte,—tte tificial receptor surface gan—act—asa

nmol ecul ar electronic switch., Im\spch a_switch_ bindi of a target, which
can be either an organic or an i DrganFRmdﬂfVHjax; canfact as an on/off gate
for electron or ion flow 15 Test|Ligands The test ljiand can be any |igand
for which binding to an array or surface can be detected. The test |igand
can be a pfire conpound, a mxture, or a "dirty" mxture containing a
natural product or pollutant. Such dirty m xtures can be tissue

homogenat e, biological fluid, soil sanmgLgemeiter sanple, or the like. 20
Test ligands include prostate specific antigen, other cancer markers,

i nsulin, marfarin ot her anti-coagul ants, cocai ne, other drugs-of-abuse,
mar kers for E CO|I narkers for Salnonella sp., markers for other

 ood o 15y O e AR By e REESHE s BT bl i ke

phar maceut i catabanyl amaue,dlydecacyl phehal; canbanyl od thiblkegroem| The ﬁamsthfz@ndous
t h
waste, ¢ en]CﬁJ1@@?&?{%ﬂﬁﬂﬁﬂ£é%&ﬁ? é ﬁkﬁ%h%&%@ﬁﬁﬁ sUbsALABCRM D gﬁ%CIU

(D

pol l utants, bi o Iy rrpor ?( pot assi um or
i on), pepti dearyl alkyls ryhyhgteagasgl, I &g &ike moigtiesuses, and the |ike.

Bui | di ng Bl ocks BOAE@ﬁerareﬁeﬂire fd}\éeﬁﬁdl@a%rk%ﬁﬁtﬁfeetfﬁn&wnhpﬁrﬁﬁpéﬂaﬁ%s for

maki ng or_form ng
d 5 represented by Formula 1a:

F,
[
Fi--Ri--F3
30
A general structure for a framework with four functional groups can be represented
by Formula 1b;
)
35 | l
' Fi~Ry~~F3
l
F4
40

In these general structures: R; can be a 1-12, preferably 1-6, preferably 1-4 carbon
alkyl substituted alkyl, cycioalkyl heterocyclic, substituted heterocyclic, aryl alkyl,
aryl heteroaryl, heteroaryl alkyl or like group; and Fy, Fa, F3, or F4 can
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candidate artificial receptors. Building blocks are designed, nade, i\m 006
selected to provide a variety of structural characteristics anong 91 ?I

nunber of wWOnrpBOAt0 A buil ding bl ock can provide one OPCTO$2008105328t ur al
characteristics such as positive charge, negative charge, acid, base,
el ectron acceptor, electron donor, hydrogen 35 bond donor, hydrogen bond
acceptor, freendensademly bses ¢arboxyé|a@@n¢,dm oxplhphepel, 09610313&, pathuairgroup Fi,
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el ements. e fr va cou t he "ot her

but i ng B octing AT Phe, S E R oS00 o Aty e b bl "t e
framework and to a£5vamn¢pofbomir¢m1dsﬁ¢ﬂgmchemaadé’mmmlamcﬂﬂangdxwl ently

led to th Lk di na. bl
franevor k. a Lrmcor icfudihy anb SR Tl Poctitdl AAIRES cofodiges °
bui | di ng bl ockng H@mﬁdf@é exaniple ek andsulfimfiaetionsh groups,o The eergpiunids pan

el enments. A bujelrgidndc bt @ﬁtﬁbaﬂ Qb %r@x&zﬁ;ﬁ@ﬁ]&@&&n &Jﬂdb@KﬁBsnﬁﬁﬁl oP“e or
nore reco Bltlon el.enent’s ¢ )ble schemat i‘cal ({Se resente as:

01/ 09/ 20080 WEYBHEE) FRAYFE! YRTOBY) 8%+ %5@2@ geids andsthg, likey RECOGNI TI ON E
ELEMENT WO 10 RSui¢ablehdieuldsToSeseene flamdworlt@itide a natural or synthetic

amino acid, particularly an amino acid with a functional group (e.g., third functional
group} on its side chain. Amino acids include carboxyl and amine functional
groups. The side chain functional group can include, for natural amino acids, an

15  amine {e.g., alkyl amine, heteroaryl amine), hydroxyl, phenol, carboxyl, thiol,
thioether, or amidino group. Natural amino acids suitable for use as frameworks
include, for example, serine, threonine, fyrosine, aspartic acid, glutamic acid,
asparagine, glutamine, cysteine, lysine, arginine, histidine. Synthetic amino acids
can include the naturally occurring side chain functional groups or synthetic side

20  chain functional groups which modify or extend the natural amino acids with alkyl,
substituted alkyl, cycloalkyl, heterocyclic, substituted heterocyclic, aryl alkyl, aryl,
heteroaryl, heteroaryl alkyl, and like moieties as framework and with carboxyl,
amine, hydroxyl, phenol, carbonyl, or thiol functional groups. Preferred synthetic
amino acids include B-amino acids and homo or B analogs of natural amino acids.

25 Preferred framework amino acids include serine, threonine, or tyrosine,
preferably serine or tyrosine, preferably tyrosine. Figure 9 illustrates serine as a
framework for a building block and reactions for forming building blocks from
serine, tyrosine, and other amino acids. Threonine and tyrosine typically exhibit
reactivity similar to serine. Advanfageously, serine, threonine, and tyrosine include:

30 1) multiple, orthogonal, well characterized reaction sites, 2) known methods and
reactions for application as a combinatorial framework, 3) diversity of sub-structures
and domains which can be incorporated through the carboxyl, a-amine, and
hydroxyl functionalities, 4) compact distribution of the multiple reaction sites
around a tetrahedral carbon framework, and 5) ready commercial availability of

35  reagents for forming linkers and/or recognition elements.

Figure 10 illustrates configurations in which recognition element, linker, and

a chiral element can be coupled to a tyrosine framework. Threonine and serine can =
form analogous configurations. The chiral element is a substituent that renders the
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The framework can be selected for functional groups that provide fomfé#(/ 6
coupling to the recognition noiety and for coupling to or being the-l |2ng9
noi ety. TWO 2803am980r K can interact with the |igand as peCT/USH0Y96328
artificial receptor. Typically, the framework includes nultiple reaction
sites with orthogonal and reliable functional groups and with controlled

st er eochemi st roprboSutdmibd ehickritisiatincticd aghivsipsnter.t Whentone gommke diffdrent! i abl e

chem stries i . o I ' Y, nol ,
car bonyl , andq‘tg%?%gﬁfog reg%%@é\g/\{h@ia%ﬁ Sgg%lrﬂggéﬁl C’r%ld‘l%r \qﬁo lae?_??/ﬂﬁ cg{ggféécé teea'&ﬂg
deprot ect ed, dereaRion\giemenizsicarrrdppictaol oy marh endntigRSRS R atigns, Suelt ee, or

four functi onghaBioaRs ciM bdadvahlOEHE Fo p?&ﬂdf | g vdpd | 1A .
framewor k i_ncl udi ng threﬁ s?tes. or orr hogo_rrllgl andl%’r elia Ie1 lclzl%zor]f?;%sri S

can be schémati cal IAHoUgk seehmiing e thopyessat inysmiionyop femeprownme avidosts
PCT/ US2003/ 00%8 8 irel MMeaon@hédbor tyBosBROWRN2, IHIRNCH AN rebANETd i dihentd BarGROUP!

GROUP3 F WORK. 15.. Sche. 2 The three functional groups.can b
"ndependent |y EUREARORITE pis SR P Emic eisiiotis o Rordil e A 1
phenol , car bontlier iran ¢duiatdrialjpnepatichh el diivane erdktandad carbon cidtdn af thg! |,
substituted al ewo?I¥C| oal kyl, heterocyclic, substituted heterocyclic,
aryl al kyl, aryl, "heteroaryl, heteroaryl alkyl, and like noieties. A

general stPucture fédthaugh aetdimiting i th prasegénvention, thapresgnibudng dlocke 25
represent ed bYraf@baHt Sard Belulie 1) difbrsitfaf frathdworRQedbtioR RRESD Bﬁﬁﬂﬂl&t‘:ur e for a

framevork wi th four functional oroups cah be represenied. by formia Ib: F2
chemistries, 3) compact structure, 4) incorporation of diverse sub-structures, 5) a
suitable platform for linker element incorporation, and/or 6) development of non-

15  equivalent diversity domains to minimize redundancy in the receptor building blocks
while maximizing the number of functional groups and sub-structures incorporated
into a small library. Typically, the framework includes multiple reaction sites with
compact format. Compact format is advantageous for providing a building block
that fifs at a suitable density on a support.

20 All of the naturally occurring and many synthetic amino acids are
commercially available. Further, forms of these amino acids derivatized or
protected to be suitable for reactions for coupling to recognition element(s) and/or
linkers can be purchased or made by known methods (see, e.g., Green, TW; Wuts,
PGM (1999), Protective Groups in Organic Synthesis Third Edition, Wiley-

25  Interscience, New York, 779 pp.; Bodanszky, M.; Bodanszky, A. (1994), The
Practice of Peptide Synthesis Second Edition, Springer-Verlag, New York, 217 pp.).

Preferred reaction schemes for preparing amino acids for reactions for
forming building blocks according to the present invention include those provided in

the present Examples.
30

Recognition Element
The recognition element can be selected to provide one or more structural

characteristics to the building block. The framework can interact with the ligand as
part of the artificial receptor. For example, the recognition element can provide one
35  or more structural characteristics such as positive charge, negative charge, acid,
base, electron acceptor, eleciron donor, hydrogen bond donor, hydrogen bond
acceptor, free electron pair, # elecirons, charge polarization, hydrophilicity,
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F1--R1-- F3 | F4 40 In these general structures: Rl can be a 1- 1201/09/2006
preferably 1-6, preferably 1-4 carbon al kyl, substituted al kyl,

cycl oal kylwohewareogcl i c, substituted heterocyclic, arylPGi/ksdo03/00a328! ,

het eroaryl, heteroaryl alkyl, or |ike group; and Fi, F2, F3, or F4 can 30

01/ 09/ 2006 WD 2003/ 074990 PCT/ US2003/ 005328 i ndependently be a carboxyl,

am ne, hydroxmbzdrophelﬁieity, apdrioliiyd. A fdcogtition elgmenicanfbk,a snfall grbdh oit cdd can

i ndependent | Y 1 12, preferably 1-6, preferably 1-4 carbon al kyl,
substituted al E@P tycl oal kyl, heterocyclic, substituted heterocyclic, aryl
al kyl, aryl, het erlmany:mbo&mleatﬂ)arrgdogaiﬁbylelemnt candvegahil2, mretemably st i t ut ed

wth car boxyl ggﬁgp BIM%F’ F3

and/ or F4 can agjéneti C%§£%¥ SP Qd ‘lﬁ'&g)uﬁg IR&%{O Légn%gﬁtgﬁg

f or mul as déschﬁﬂgmgch%@rylfaﬂ@ﬂsmdrketern@nybdw iy eyl a@rla@gramm Msturally
occurring or %b@ h%l%@ﬁ%@subbtﬂﬁieﬂ%ﬂ& ﬁﬁﬂﬁ*ﬁiﬁ’ﬁid%sof’ p@élﬂv§U| fur
functi onal The co oun gp racem C or (E)[ptlcal I g c?ctlve For
exanpl e, the ChHESMERt A s traip acSFRORAGEOR PR BYfrggen

a- Pydr oxy ﬁlCl tond dna?) Iﬁyc@@gdﬂﬂa,on&a@bepfm@ ﬁeel@ect@ulﬁaabitelgn@dnﬁg&!mgelfolr use as
a franmewor |nc . Or.s cid, particularly an
amino acid wi Pf aﬁzﬁ%[}}f‘ﬁfﬂlﬁh&%&&ﬁﬁs ‘33 %f ﬁ’fl%%q'ﬂﬁ(‘:t ional group) on its
side chai 0 Am no Rcecoguﬁlmélmmtswﬂwwgomm@hm fegf eimsuiralpdl in gueows . The

side chain fu@%&é‘?g}%nsghﬁ eG@inds! gi{ rr&élFﬁéE‘ %?ro@ﬁ{edcargx@

amne (e.g., eteroar oxy eno
thiol, thioelikerSuitsbleamineniclydea lauammﬂqdmmn@seh@tgr@um BIRINES Y use

as franewksammg'ﬁ&é@mmwlnﬁféawlw%h{b@ mﬁfe@.%@@m JCQRliAG aspartic
acid, glutamc¢ acid aspar agi ne,” gl utam . cyste

ysin | ni_ne,
hi sti di ne. Sy@@wéetpé oam%lr%teqhd%e aaemﬁ %@g P’ﬁ’é" h&erusilatpfrahyg@éwg.aﬁa si de
chain fungsi om@Ihkgr mﬂ@mnéyg&lbﬁllyﬁaﬁd U @c@b‘tﬂisn?lfetﬁiléﬁl Q83 lrings eaips whi ch

Cycl onl kyl - nEErbLs eRpets, Brsei arEasiiel ey Artes inp S Gl o oSy
het eroaryl , theab@aahgtbroadehclqr aliydl hétetoeyotivi aminesinalndé tmtreforkuhnd.wi t h

car boxyl, - _amke Nt B incBEABLe o ALAARYhs o8 s Aly SAIAE LONELadEOUPS.

Pr eferred sy am no acl ds am no acids and
anal ogs of natmplayednd fnquai@mal@’ armsom\mfcgmpeund r Addifionad suablequateraaryi ncl ude

serine. U3y CORhAByid oldiRS hidade tHBAT1 ARYVGUARKAAS aRindritirRPhditiesP” of er ably
tyrosine. Figure 9 usirates serine as a
dimethyl ethyl alkyl quaternary ammonium moieties, dimethyl alkyl quaternary
ammonium moieties, aryl alkyl quaternary ammonium moieties, pyridinium
quaternary ammonium moieties, and the like.
Recognition elements with a negative charge (e.g., at neutral pH in aqueous
25  compositions) include carboxylates, phenols substituted with strongly electron
withdrawing groups (e.g., substituted tetrachlorophenols), phosphates,
phosphonates, phosphinates, sulphates, sulphonates, thiocarboxylates, and
hydroxamic acids. Suitable carboxylates include alkyl carboxylates, aryl
carboxylates, and aryl alkyl carboxylates, Suitable phosphates include phosphate
30 mono-, di-, and tri- esters, and phosphate mono-, di-, and tri- amides. Suitable
phosphonates include phosphonate mono- and di- esters, and phosphonate mono-
and di- amides (e.g., phosphonamides). Suitable phosphinates include phosphinate
esters and amides. _
Recognition elements with a negative charge and a positive charge (at neutral
'35 pH in aqueous compositions) include sulfoxides, betaines, and amine oxides.
Acidic recognition elements can include carboxylates, phosphates, sulphates,
and phenols. Suitable acidic carboxylates include thiocarboxylates. Suitable acidic

phosphates include the phosphates listed hereinabove.
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framework for a building block and reactions for formng buildin
from serine, tyrosine, and other am no acids. Threoni ng and tyrgsmzfd@lzoos
typi cal | y veahodsior499e eactivity simlar to serine. Advant agaousigs/00sa28i ne,

t hreoni ne, and tyrosine include: 30 1) nmultiple, orthogonal, well
characterized reaction sites, 2) known nethods and reactions for
application as a cBatit l&a:bgmtlah efenrene Wndikde Shines. varimbleybask amibesiheludd ur es

and domai ns can be .l ncor por thr and
hydroxyl f un%ﬂ% £ @53(1 aﬁ?ﬂegg%g% gg{lé@%’ gl%r ﬁ%é&rmﬂa'mg’{ne reaction
sites ar ound(satmrﬁcd alheﬂamat@htﬂhmntrﬁg@rmMMg et pmidinesy a@bmr ci al
avai labi 11ty ldich iSicfl Rbrcl b suliaBIE AR AHHAR ndI REOU driBifula

h

el enent s. gure rates con

uratlons whi ¢ reco nition
el ement , |ﬁ nkBP Saﬁ%]ﬂe hetélfﬁ’PY%hC @a@%hﬁe@&ﬁc weam}aabmewd@ ahof &mw
f ramewor k. Ths&%w@yrﬁﬁﬂbﬁﬁaud@mgswfmﬁmﬁmlaﬁwggs configurations. The

chiral elenent is substituent that nders th 01/.0 006. WO

2003/ 074990 PCT/ USSERPERHIS: 3%“%% ! o‘ﬂ} Ogﬁﬂ%{?ﬂg g’?nqrén‘g‘&‘%eaaé?ﬂé’ﬁs’a chiral
Cegt er. Wen mﬁegrcaMuclyls,obrbfoaateﬂtphosphamg,rprdsﬂonate@bm\aphmmta; protdmuted :
substituents up t el enent s
can adopt tm@%ﬁ%&g é)ﬁcgtﬁ?artg% jﬁa‘f& I? thsl éj hn{a %girl]{l #hgtlr;r\ltsars can be
‘advant ageldus $witabjer owings mgludea&wkmnmeammﬂgmbmsl, @H}’hglkbl «‘imlklgs,pmlﬂdn@hough not
imting Lo U RaBERSE Hnidd(ERR o InddATRAONE nRIRR iR dingi 2B, 5 Ser ne,

threoni ne, or tyr er an gnltlon s can be
vi sual i zed wiamhidsis, Wﬁ%?@%dﬁ@%amﬂéﬁ Listed herainabione.a SR HkyY ANBAT at i on

222 tnhgf OE Egrmblﬁldé‘fha%f'ﬁwﬁla%sl Osmﬁﬁk%séfdfbycﬁfebﬂilky&e{t@o& Jefic exfmided c?r bon
i WO not, Li'm. 0 senf | ntion,
t he present b‘HP]iuagﬁlj‘t B*( f%‘?@“laﬁéan@?%g]ﬁ Wﬁeﬁ&%‘t’fg th‘i%e Og%%‘ﬁ?%gg dBS.

]1: r amewor k1|5r ?c’&htaﬁl@ ;&Fﬁoﬁ@teﬂ Garibxylates, @rotonated plevsphatesinolndp dosatistad g ;ac ept or
uncti onal i el i reaction ct t conpact
Structure, ayerdbaiofe: Sdnd SR G808 Bk R FEHLER ACRRCHS S, ), £O

pl at form for alwoiiohnnelhdmpmmalryrm«mhoh; sccoodgry aledhaels, teitiadesledtopanend of non 15

lent d
equi val en '%%E%MFMQ%IJH%HSTS?'S&&BE a?&%&q gé\ﬁ{dé ﬁo&@ﬁf foafheRE 87 (g

bui | di ng bl oc nunber unction groups an
sub- st ructur @mm@h@bﬁﬁﬁ@@Bﬂ(mﬁ@O&dmlwhw brary. Typically, the franmework

I ncl udes ogul tipl e R&%ﬁfu‘h@ﬂ e&h{eﬁ% 1&&1&&1]11%&@1@"&&%& bendRiceptoPoP@ftorsmgnt is

advant ageous for providing a di ng fItS at a suitable
density on a fEsesbestion paps mcludgfan{npf‘é Faidgs. cprhpxylates,y SAPRFYARW A%y synt heti ¢

amno acids Eyhesplﬁlﬁﬁﬁrﬁ{c@pl&?dﬂatés Dtkprabites, stighites sulphordiss, alcolidls $theasyi No
acids deri Vattfuz fs and thioethers. Suitable amines include alkyl amines, aryl amines, aryl aikyl
amines, pyridines, heterocyclic amines (saturated or unsaturated, the nitrogen in the
25  ring or not), amidines, ureas, and amines as listed hereinabove. Suitable alkyl
amines include that of formula BS. Suitable heterocyclic or alkyl heterocyclic
amines include that of formula A9. Suitable pyridines include those of formulas AS
and BS. Suitable carboxylates include those listed hereinabove. Suitable amides
include those of formulas A8 and B8. Suitable phosphates, phosphonates and
30 phosphinates include those listed hereinabove. Suitable alcohols include primary
alcohols, secondary alcohols, tertiary alcohols, aromatic alcohols, and those listed
hereinabove. Suitable alcohols include those of formulas A7 (a primary alcohol)
and B7 (a secondary alcohol). Suitable ethers include alkyl ethers, aryl atkyl ethers.
Suitable alkyl ethers include that of formula A6, Suitable aryl alkyl ethers include
35  that of formula A4. Suitable thioethers include that of formula B6.
Recognition elements including uncharged polar or hydrophilic groups
include amides, alcohols, ethers, thiols, thioethers, esters, thio esters, boranes,

borates, and metal complexes. Suitable amides include those of formulas A8 and
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protected to be suitable for reactions for coupling to recognition 01/09/2006
el enment (s) and/or linkers can be purchased or nade by known net hods 1 (!
e.g., G eoMD200a07408ts, PGM (1999), Protective G oups i W@Wﬂﬁ%ﬂoﬁlﬂt hesi s
Thi rd Edition, Wley 25 Interscience, New York, 779 pp.; Bodanszky, M;
Bodanszky, A. (1994), The Practice of Peptide Synthesi s Second Edition,

Spri nger - Ver | &8, S\letabkﬁcaﬂdohoﬂjﬂclptin PrimarPrakobels sxtconslatst dloshdds; hertiwy f or

preparing am Bpqa6kdsokhofic 51‘8?1&3 %pﬁ tﬁo@é 11§t9<‘i J@%af?&k}e' @uﬁqbﬁla%hélsgﬁ&[ed' ng

to the present invention In

30 Recogni t i ofhap effarmuiasd\ T @augrary ﬂbﬁh@D @Wbﬁ? (zepgopsdary éfcéb@éds'@léﬂ bl ovi de

gne or mizr e Sfefﬂét%tﬂélﬁhe %B@ﬁfcﬁ& Efﬂeﬁtﬁbcﬁz% kaithtie eih'dl]:shtﬂtﬂﬁ&e ﬂ{a@?ﬁorﬂfﬂlﬁ A6. t
ramewor k can _i pterac e Liga 0 e artificial receptor.

For exanpl é tgH a é;ﬁiﬁt}' hes) E@éﬁi‘?}?‘g‘@?é‘é one 35 or nore structural

c Ihar acteristics s u@l&c@@n@@ﬁﬂémwﬁs dfvhidigy wivhgabd Uedroplkotge groups H}cludg aﬁtg'l

el ectron accept ectron e 0 0 on

acceptor, fre gftgg%flc?ﬁd Sﬁfl}bsgﬁ"%’dg’l Q{GPF g%mnug?ﬁg%ag%g 4%?%%{{)1

hydr ophi I i Ci tyqonﬁga&ﬂ/aﬁélaﬁ&ﬁﬁugmxz&&ﬁaﬁﬂ l&ﬂmb%ﬂi}mmnmﬂmswer alkyl,

hydr ophobi ci t?\ﬁbsﬁﬂﬂe&%ﬂ %@o 1r lt éﬂ?ﬁe?ér? Pél 12?91?1%131% lé»qujiﬂgﬁr oup or

it can be bu Pec ni 1-12,

pr ef er abl 0 1- srouppn@meémay 0£foma:éasubh A, i Blg §B§’@b1@ atyé allyl gspups include

cyel oal kyl, - hejogk BERelihfs ASUIAS! BBLAG. %ﬁ@bﬁra@gm%wga]kﬁr owsd fhude Biay |

het eroaryl, he oar 1|ke ro The recogniti n el ement can be
substi t ut ed V\P y%%pé‘flﬁ’gear "‘JE @Fﬁi’?ge

negative char |@gxaba@mt§}1 alh&ﬁ@roﬁﬂ)ﬁﬁﬂm@ﬂﬁﬁ@mhﬁﬂaml Siitable aematic gloypl ogen

char ge pol ar FEUEP SR TRy FEAT PRt Atk Bk B il berfBin BRI

Recogni t i th ealkybmbstﬂwteﬁmnd mekpidlyarematicinygiodaghaps. Suttable axyl a]kybgtoups agueous
t f: d
ther 11 ke Sulie i Yt BERRERos K AMRIRR! S BRI BBl Soups BERBERRE: 20

het er oal kyl aoh jegsulagplanddf.nes, heteroaryl amines, aryl al kyI ani nes,
pyr i di nes, heterocgﬁddeﬁe@@érﬁﬁénel@é@ﬁ@hﬂm}@ﬁrdg@ﬁ,%&hgf%ﬁkXItaBSt Y é00€n i n

the ring or nOtﬁq am dj nes drazj nes, and am nes

general I'y havBulkyggrogpi @&@E’é‘h@mw %7&5!”591'51958 or%?ﬁﬂl&ée@éﬁ’m%ave 3-12

car bons, aw ef er abl Forgnfas SiAedidB RBBYte: am nes i ncl ude that of fornmula B9.
Suitabl e heterocyclic or alkyl heterocyclic am nes include that of fornula

A9.
CHZ CH3 Al
25
CH,CH
A3
CH,CH, OCH;
A4
CH,CH, / \
30 N=— AS
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Sui tabl e pyridines include those of fornmulas A5 and B5. Any of the Qﬂ?Q§%§OOG
can be enployed as a quaternary ammoni um conpound. Additional suit

guat er nar yWwQQ@ooafmest um noi eties include trinethyl alkyl ROTAIS2003&005328mMmoNi um
noi eties, dinethyl ethyl alkyl quaternary anmoni um noi eties, dinethyl

al kyl quaternary amonium noieties, aryl alkyl quaternary anmoni um

noi eties, pyridinium quaternary amoni um noieties, and the |ike.
Recognition elenents with a negative charge (e.g., at neutral pH in aqueous
25 conpositions) includ 0 es, phenols substituted with strongly

el ectron withdraw ng g?%ﬁqgﬁ:¥yg@% substituted tetrachl or ophench®),
phosphat es, phosphonates, phosphi nates, sul phates, sul phonates,
thiocarboxglates, and hzg(gggnnp aci ds. Suitable carboxylates ing¢lude

al kyl carboxyl ates, aryl Carboxylates, and aryl al kyl carboxyl

Sui t abl e phosphates include phosphate 30 nono-, di-, and tri- esters, and
phosphat e nono-, di-, anCH;CH,-NtCBYCH,Suit abl e phosphonat es i ngd ude
phosphonate nono- and di- esters, and phosphonate nono- and di- "am des
(e.g., phosphonanides). Suitable ph nates include phosphinate esters
and am des. Recognltlonéﬁﬁgﬁfnts th alnegative charge and a positive
charge (at neutral 2aqueoys cofmpositions) include sulfoxides,
bet ai nes, and am ne oxides. Acidic gnition elenents can inclggde

car boxyl at es, phosphates, sul phates, and phenols. Suitable acidic

car boxyl ates include thiocarboxylates. Suitable acidic phosphates include
t he phosphates listed h i nabove. 33 01/09/2006 WD 2003/074990

PCTI US200%) 005328 Basi ¢ ré%ognltlon el enents include am nes. Suitlabl e basic
am nes include alkyl am nes, aryl am nes, aryl alkyl am nes, pyridines,

het er ocycl i ¢ am nes (saturated or unsaturated the nitrogen in the ring or

not), amdines, and any additi ona)/™a nes Ilsted her ei nabove. Suitable
‘Q‘ili

al kyl am nes incl ude tha%hgﬁkfor ’ B9. Suitable heterocyclic or alkyl

het er ocycl i ¢ am nes incl hat ‘% mula A9. Suitable pyridines include .
t hose of fornmulas AS and B5. Recog on el enments including a hggdrogen bond
donor include am nes, am des, carboxyls, protonated phosphates, protonated
phosphonat es, protonated phosphinates, protonated sul phates, protonated

sul phi nates, alcohols, and thiols. 1QySuitable am nes include al kyl am nes,
aryl am nes, aryl alkyl am nes, pyridines, heterocyclic am nes (saturated
or unsaturated, the nitrogen inthel{ring or not), amdines, ureas, and any
ot her am nes |isted herei nabovg abl e al kyl am nes

H,C
B3
15
CH=CH
B4
CH,CH, / \
=—=N B35
20 | ' CH,-S-CH, . B6
CHZCH(QHJCH3 | B7
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include that of formula B9. Suitable heterocyclic or alkyl heterocy, Q @9/2006
am nes include that of fornula A9. Suitable pyridines include thos

formul as ABO2e3/0BB0 15 Suit abl e protonat ed carboxyl at es, PEI/G$2008108328

phosphat es include those |isted hereinabove. Suitable ami des i ncl ude those
of formul as A8 and B8. hol s include primry al cohal s,

secondary al cohol s, tertltlﬁa_lfzéﬁléﬁgoc) and aromatic al cohols ( g

phenol s). Suitabl e al cohol s include those of fornulas A7 (a primry

al cohol) and B7 (a secon@ﬁeratggmpl@H y20 Recognition el ements ipeluding a
hydr ogen bond acceptor or éneZor *%ree electron pai rs includé am nes,
am des, carboxyl ates, carboxyl groups, phosphat es, phosphonat es,

h hi t | te l.oh t.
phosphi nat gs,_ sul phal o SHIPAORRLES, cALERNSL be gﬁlﬁq‘feﬂ"aﬁ% %sd”"‘ﬁ?g‘& Ky
a_rnt nes, pyri Sllhtnmtankietdmefmgxmbl Alaﬂﬁmhmmsa’ﬂulsgbwlmﬂﬁnﬁ?amﬁlm@d?mm?ed
nitrogen in iR }?m]&m‘é es. as liste
her ei gabove ﬁl’t ‘5’16hﬂ!’%’ﬁr{elngﬂ?lgi nes Aﬁhgﬁﬁéﬂ?ﬁ&ﬁﬂ) {or il a§ 319 tabl e
het er ocycl i c onethbxwhylﬁ@m@ré&yﬁmn@ aming; it N-aeqtylabyionsdiamne rrlﬂ%
Sui tabl e pyri ée ﬁ?}%ﬁﬁﬂ]dl&@B@ Rktié 9(51&'»!.13?% eretfirdpdoniStitil B3, 63-

0

car boxyl ates inc S d herejna ui t.abl e am.des cl ude

those of fl8r mﬂh%ﬁoliiﬂanéfﬁﬁe%am %ﬁﬁP@nﬁ?ﬁé‘g% SPYHIRSRITRIAS @’éda%

phosphi nates i ﬁ&kﬂﬂ@ld)ﬁwle atids BeB-hpdrexytainriccaci&B 8, abdoinantic atid] andJBQ;Mude

primary alco eco al cohol s, tertiary alcohols, aromatic

al cohol s, andr}&ﬁ%@@ Dgﬁlt%ﬂ‘éf“é nabove Sui tabl e al cohol s include those of

fornmul as A7 (a pri riaran eatbtodhodny, tharedoBiiti¢aclementsdaglydednestianore ofthet abl e

et hers includ hgt s [ I

ncl ude that PRSP sRateddd St dﬁ ARG AT A o oRhe

formul a A45 Sﬂt@bg@lhphlemmgﬁd/mﬁh ﬁ?’aB%Bsz%‘? il B3aend/eeBy R Bi on

el ements incl y wﬁféTaﬁl aﬁ% Eﬁh@ém%dﬂﬁéﬁf @%ﬁﬁmm;@&ua&mcluﬂeé aflg ani des,
1ol s

al cohol s, et hers |oet ers, .est i o es%ers or anes

bor ates, and ﬁéﬁ%ﬂﬂ @%@n ash I’F'é(kﬂnétl%ﬁﬁﬁﬁgnr peigicat aerei $hfilas As
andl 33 01/ 09/ %@E}ﬁllauﬂ/éﬁﬂl Qﬁﬁfc@]ﬁé&a&s d%@ﬂ'f)’fﬁ%(maﬁﬁ@fe}%t Blblﬂ&twﬁslofa&htke al coho![_s
i ncl ude prinmary al coho a rtia . aromatic
al cohol sp and ¥ % @W%l‘?rﬁﬁﬁ 88%&%‘@?@“ ?IFQIEI zﬂ 8%’%8?@6&%%? t hose of
formul as A (aewgnftEh)elahmmm)hnhetﬁtth?ﬂ:(raewmkcmd@ﬁlydaaalt poditden), . In$ll;l| t abl e

th | ude t.hqs [ f
formura Ae 5 euiofifed &b BRSNS Bl & ShafbRol ol Sud Bt ©
Recogni ti on elpemannshumblu‘dmmgleutmﬂh?a‘k mreahijion slsmspiseare fikasdo afemaroth) ky|
(substituted apd,unpHPEsdifidt £ine BIEERRIHEUMHER HE BRI 10O Mat@VogElt

al kyne

an equatorial position.

25 Although not limiting to the present invention, it is believed that the A and B
recognition elements represent the assortment of functional groups and geometric
configurations employed by polypeptide receptors. Although not limiting to the
present invention, it is believed that the A recognition elements represent six
advantageous finctional groups or configurations and that the addition of functional

30  groups to several of the aryl groups increases the range of possible binding
interactions. Although not limiting to the present invention, it is believed that the B
recognition elements represent six advantageous functional groups, but in different
configurations than employed for the A recognition elements. Although not limiting
to the present invention, it is further believed that this increases the range of binding

35  interactions and further extends the range of functional groups and configurations
that is explored by molecular configurations of the building blocks.

In an embodiment, the building blocks including the A and B recognifion
elements can be visualized as occupying a binding space defined by
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(conjugated and unconjugated), aromatic. Suitable al kyl groups incl

| ower al kyl, substituted al kyl, cycloal kyl, aryl al kgl gandpheter Qﬁiﬁ?gﬂom
al kyl . Suiwahbbms/ooeer al kyl 10 groups include those of fRIrmuﬂza&IOﬁBszsAS and
Bl . Suitable aryl alkyl groups include those of formulas A3, A4, B3, and
B4. Suitable al kyl cycloal kyl groups include that of fornmula B2. Suitable
al | cene gr ouphpd:piﬁhad@ﬂl)ldwpﬁnhcaﬂylaad@ohlmb akyblua:iek:anée calSuliatedifisngkydwl | cene

i ncl ud t f S
onoubst i 1t ecsiol B icpHaRe Blog SHORARL V0B Wl iOBSenbBE 00
al kyl, 15 al kelemsutss tA maasute mﬂiwpm&nw/bmalmbm{egmwe&ab@h@ (BEiNg abl e
aryl al kyl or giiRsn e iéif)'d%e {%ﬁ&ﬁ%ﬁﬂ&%{n ?yﬂfcﬁ‘iﬁél&i ﬂ@%n%&s AU EPRLEgAidy |

het eroaryl groups 1n ose ormu and B5. Spacer recogn|t|on
e

el enent s~ ihcl dgaeniydNegarve vaicn9f logBshgw 2 R¥ajer Pger nopRPRRY OTEERIS N t i on
el ement s incl gfi@enf afdl iliRdats &% l@dndiﬁ*ee%at @mﬁaluragv&@ﬁ MogRaftheA9 and

21%12 CB:I?IZagg AS § %é’é;" @f/défé%{‘é pesh EJE%‘B@/ Sé’é%%‘%‘%&ﬂé&}%"gge CH§4
A6 5 CH2CH2- &id ibphilidRGHYdpphiGEily.CH3 AS CH2CH2 N A9 10 CH3 Bl CH2CH2 B2
Cl g2C B3 Figure 25 schematically illusirates binding space divided gualitatively into 4
10 quadrants - large hydrophilic, large hydrophobic, small hydrophilic, and small
lipophilic. Figure 25 denotes a small triangle of the large hydrophilic quadrant as
very large and highly hydrophilic. Figure 25 denotes a small triangle of the small
lipophilic quadrant as very small and highly lipophilic.
Figure 26 illustrates a plot of volume versus logP for 81 building blocks
15  including each of the 9 A and 9 B recognition elements. This plot illustraies that the
81 building blocks with A and B recognition elements fill a significant portion of the
binding space defined by volume and lipophilicity/hydrophilicity. The space filled
by the 81 building blocks is roughly bounded by the A1B1, A2B2, ... A9B9 building
blocks (Figure 26). The 81 building blocks with A and B recognition elements fill a |
20  majority of this binding space excluding only the portion denoted very large and
highly hiydrophilic and the portion denoted very small and highly lipophilic.

Figures 27A and 27B illustrate a plot of volume versus logP for
combinations of building blocks with A and B recognition elements forming
candidate artificial receptors. The volumes and values of logP for these candidate

25  artificial receptors generally fill in the space occupied by the individual building
blocks. Figure 27B represents a detail from Figure 27A. This detail illustrates that
the candidate artificial receptors fill the binding space evenly. Candidate artificial
receptors made from building blocks with A and B recoguition elements include
receptors with 2 wide range of sizes and a wide range of values of

30 lipophilicity/hydrophilicity.

Figure 28 illustrates that candidate artificial receptors made up of building
blocks can be sorted and evaluated with respect to their nearest neighbors, other
candidate artificial receptors made up of one or more of the same building blocks.

In an embodiment, the nearest neighbor can be made up of a subset of the building
35  blocks forming the subject candidate artificial receptor. For example, as shown in °
Figure 28, a candidate artificial receptor made up of
TyrA3B3/TyrA4B4/TyrA5B5/TyrA6B6 has among its nearest neighbors candidate
artificial receptors TyrA4B4/TyrAS5SB5/TyrA6B6, TyrA3B3/TyrASB5/TyrA6B6,
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15 CH=CH / \ B4 CH2CH2 B5 20 CH2-S-CH3 B6 CH2CH(OH)CH3 B7 36 %?@%@B@G
WO 2003/ 074990 PCT/ US2003/ 005328 CH2CH2C(0) - NH2 B8 CH2CH2CH2- N- (

5 These AwadoBorseogni tion el ements can be cal |l ed deri weli/ws2e030f05328
according to a standard reference: A, ethylam ne; A2, isobutylam ne; A3,
phenet hyl am ne; A4, 4-nethoxyphenet hyl am ne; AS, 2-(2-am noethyl)pyridine;
A6, 2- net hoxetABBHTyNeB#Tyr AsBsaanl EyiAsR3/ BBA4RAEEABEL Ahbemaddidatene;

A9, 1-(2- ani hyl : ' i 2 (ol
Cyel opent yi pr BSIH Eocktiofh gightEve ddthioRs Shirbet BEtefloor” Candiduto popcptors -
aci d; BS5, 3- pynd/di meganiioriémente tan almpbe gioppedas netghbpidusedonci d; B7,
3- hydr oxybut Hié;%}ﬁﬁ&iﬂn’/hﬁephﬂi&@l ﬁﬁépcﬁa%gj &handiher Bfisicat or chemical

|

(di met hyl am no tyrirc "acird. 1A an'enb ment, t'he recognition elenments

i ncl ude ont oFIHFHBHAIFC. t he structures represented by fornulas A, A2, A3,
A4, AS, A6, A7, ASRe fthat/.E&‘ng %daﬁy oiﬁw‘kﬁ(ﬁ@ﬁﬂiﬁi dlémentedre mse:lmm)rcial&w/ or B1,
B2, B3, B4, B5, , , B8, .and/ or the B recagni tion ts). 44N an
enbodi nent , e&%ﬁg{ﬁ I 8?%%1%6%56}%‘@&%% gng}grs\cogngtg)gge%\% ?%‘%AEr ma;r%%"%'*ﬁd a B
recogniti on elAdpRB; A7) A8,ak0 BhiRe|iBRk M4, Ba, B6,3() BY, agd BO swetormmeiciillyy bl ocks
i ncl udes each_of. %ﬁe 81 uni que conbinations of an A recognition el enent
and a B recogFiYa(l%a "elenment. In an enbodinent, the A 20 recognition

el ements Hre linked to a franmework at a pendant position. In an

enbodi nent, tpe R .recognition elements are linked to a framework at an
equatorial position. In an enbodi nent, the A recognitjaon el emr%:ﬁ\ts are

linked to a framewbhklinks issefssieddnProyads ¢ suisblerevelr alfapmpenRt At %N el enent s
are |inked topiltind bREEVWOL ippbrt. The BabROrk &dn ipREct with theBgadtds paglof not

L9, 2 L BUESSIL LN Rk B BN i Ry o
geonet ri c15 conydraptiodidinnbydespHilioind axy likobtnpaptl derackcisiitsansbe Wiidimgigh not
le: renré :1[] g ? gp? g@glﬁfﬁrfe?g%%ly,ltﬂé/ B Weimd 4 cdvitdRPhdriiiefh b BRtcubiA LodfGP@a tion
framework. Preferably, before attachment to the support the linker also includes a
functional group that can be activated to react with or that will react with a
functional group on the support. Preferably, once attached to the support, the linker
20  forms a covalent bond with the support and with the framework.

The linker preferably forms or can be visualized as forming a covalent bond
with an alcohol, phenol, thiol, amine, carbonyl, or like group on the framework. The
linker can include a carboxyl, alcohol, phenol, thiol, amine, carbonyl, maleimide, or
like group that can react with or be activated to react with the suppbﬂ. Between the

25  bond to the framework and the group formed by the attachment to the support, the
linker can include an alkyl, substituted alkyl, cycloalkyl, heterocyclic, substituted
heterocyclic, aryl alkyl, aryl, heteroaryl, heteroaryl alkyl, ethoxy or propoxy
oligomer, a glycoside, or like moiety.

_ The linker can include a good leaving group bonded to, for example, an alkyl

30 oraryl group. The leaving group being “good” enough to be displaced by the
alcohol, phenol, thiol, amine, carbonyl, or like group on the framework., Sucha
linker can include a moiety represented by the formula: R-X, in which Xis a
leaving group such as halogen (e.g., -Cl, -Br or -1), tosylate, mesylate, triflate, and R
is alkyl, substituted alkyl, cycloalkyl, heterocyclic, substituted heterocyclic, aryl

35  alkyl, aryl, heteroaryl, heteroaryl alkyl, ethoxy or propoxy oligomer, a glycoside, or
like moiety.

Preferred linker groups include those of formula: (CHy),COOH, with n=1-
16, preferably n=2-8, preferably n=2-6, preferably n=3. Reagents that form suitable
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advant ageous functional groups or configurations and that the addi t¢1 gg 006
functional 30 groups to several of the aryl groups increases the ra f@

possi bl e B¥OA38H749Nt er acti ons. Al though not |imting t@AIES2Pe398328
invention, it is believed-that the B recognition elenents represent siXx

advant ageous functional groups in dlff rent . conf atio ha

enpl oyed for {inkeraayeccopyRereiR Iﬁaiﬁl ‘f g"rfaﬁ’ﬁflewr‘??g‘? {gvi“gl t he
present i nveniy1afgorat fundtidnalither bel i eved that this increases the range of
bi nding 35 interactions and further extends the range of functional groups
and configurations that is explored by nolecul ar configurations of the
bui | di ng bl oclnbddimentsefiBudidienBlockkie bui | di ng bl ocks including the A and

def i ned by’ 37 01108 9608 ﬁ%téﬁbé@@%ké’éﬂﬁo%‘%% (gL Roig; space

| i pophilicity/hydrophilicity and vol une. A ume can be calculated (using
known nethods) for each building bl ock |ncnud|ng the various A and B
recognition elenments. A nmeasure of |ipophiljcity/hydrophilicity (logP) can
be cal culated (using known nethods) for eagh buil ding block including the
various A and B recognition 5 elenents. Negdtive values of | ogP show
affinity for water over nonpol ar organic sdlvent and indicate a
hydrophilic nature. A plot of volune versusC]@gP can then show the

di stribution of the building blocks through |a binding space defined by size
and |ipophilicity/hydrophilicity. Figure 25 schematically illustrates

bi ndi ng space divided qua itatiwely ifto 410 quadrants, -_large
hydrophilic, |arge hydrophoblc smal | ghydr o h|||c and snal | I pophilic.
Figure 25 denotes a small triangle of the Igrge hydrophlllc guadr ant as
very large and highly hydrophilic. Figure 23 denotes a small triangle of
the small |ipophilic quadrant as very smalIr,and highly lipophilic. Figure
26 illustrates a plot of volune versus |ogP for 81 building blocks 15

i ncl udi ng eaclﬂl%lchhﬁg eaﬁglulﬁoﬁelem@ﬂmwlnﬂzqmr@bgﬁﬁm slemiht 2, ap dtis a

illustrates th t he U(IE)T {@gh%rﬁgﬁg}y}&@gaﬁ %nd }i%:}g%ee;ﬁgents
C

fill a S|gn|fi1
|'i pophi lici tyUMMnhPidf@aﬁlyXiErmsaman@—a IV exchbsény, NHeO8CHauon MRGE. bl ocks

i hly b B d |
26) “The B bERIRNY BiSONGT  reRy s NE o2 PP OLREL S, RO, Mgy S
majority of tNHECONHISOONEDACHE=Nxot QEFaHo Rrglerahly Bis @i dn ieHnbHedlver y

l'arge and hi %@Atﬂerg%%gf édﬁfﬁgﬁl l{fgoﬂﬁ{éﬂdﬂ %E&M&rs}élz%féﬁinﬂaﬁ@dr hi ghl'y

| i pophilic. strate a | ogP
for conbinati smaﬂezsfthm mgthhsioupc Rs isd-Hy (E{H%PHB @gi ‘?I%?e?r'g%? |
form ng or cyclic alky! with 3-8 carbons, preferably 5-6 carbons, phenyl, naphthyl.

15  Preferably R; is CH, or CHy-phenyl.
RE, is B, B2, B3, B4, B5, B6, B7, B8, B9, A1, A2, A3, A4, A5, A6, AT,
A8, or A9. Preferably RE; is B1, B2, B3, B4, BS, B6, B7, B8, or B9. RE; isAl,
A2, A3, Ad, A5, A6, A7, A8, A9, B1, B2, B3, B4, B5, B6, B7, B3, or BY.
Preferably RE; is Al, A2, A3, A4, AS, A6, A7, A8, or A9. Inan embodiment, RE;
20 canbe B2, B4, or B6 and RE; can be A2, A4, or A6. In an embodiment, RE; can be
B1, B3, B6, or B8 and RE, can be A2, A4, A5, or A9. Inan embodiment, RE; can
be B2, B4, B6, or B8 and RE; can be A2, A4, A6, or A8. Inan embodiment, RE;
“canbe Bl, B2, B4, B6, or B8 and RE, can be Al, A2, Ad, A6, or A8. Inan
embodiment, RE; can be B1, B2, B4, B6, B8, or B9 and RE; can be Al, A2, A4,
25 A6, A8, or AS.
L is (CH;),COOH, with n=1-16, preferably n=2-8, preferably n=4-6,
preferably n=3.
Embodiments of such building blocks include: '
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candidate artificial receptors. The volunmes and val ues of | ogP for G@Rp 06
candidate 25 artificial receptors generally fill in the space occupi’e 839
the indi viMA39039®PYi ng bl ocks. Figure 27B represents a RISVESWOFGWEIBFi gur e
27A. This detail illustrates that the candidate artificial receptors fill
the binding space evenly. Candidate artificial receptors nmade from

bui | di ng bl oc ks {4 (abetpleumnd-hyleehamioyi-methel)enminbd bplhienokydbutyieegat ors wWith a

w de range of SiZggs- AL f\val f B0 .
i pophi | Toi ty/ e dﬁg%_?‘ﬁ?%n%%ﬁ‘?g‘ﬁ}g%) ¥ty HEatloyE et amming) pleney)-
artificial re agidde up of building blocks can be sorted and

eval uated with- chlerot fiin§1) A8 Balind1&d t candhd -

artificial rﬁée[ggggfgade up o?)oni@or rﬁ@%ﬁg?ﬁ?%goga@m%%%i%ﬂégﬂg 8)&]3.
In an enbodi nEAPCEGKS near est nei ghbor can be made up of a subset of the
bui I di ng 35 bHe@k§sthglcasbagioyhE-shéayPadryledRdit@ BByl iakiifh @bhdd ;o FOT
exanpl e, as s%ﬁn in Figure 28, a carl%i gat eﬁgrti f?%i aI1 r}gtb:epl)lt %fp&n%c up of
Tyr A3B3/ Tyr A4 ’l'{yrASBS/ Tyr A6B6 has. anong its nearest nei ghbors candi date

artificial reddpt éﬁyﬁgabmaw(ﬁwmswmﬁ@@ylmﬁmw-ﬁﬁﬁ%é- HE: 38
01/ 09/ 2006 V\gn%gggélgmggo PCT/ 1JS2003/ 005328 Tyr A3B3/ Tyr AAB4/ Tyr A6B6, and
Tyr A3B3/ Ti/6A4B4 T¥rA B5. These candidate artificial receptors in turn have
addi t i onal¥ nefr(tdicthdryhiaed-Cansitylelfanyi-acstylawin)-raethy pamisd qrndiydn

el enents can Bltgfic hgidgr ouped as nei ghbors based on ,

| i pophilicity] Iljcity, size, charge, or another physical or chem cal
5 characteri Sﬁ?{-ﬁ[%ﬁ@ﬂéﬁ@gofiﬁaﬁw vy ylagrng)Heethgl wagtine j-phenokprmriysc ar e
comrerci al |y acadai | abl e. For exanple, reagents for form ng recognition
elenents A, A2 (A3, A\>. A6 - AL AS A9 BI, B2, B3, B4, B5, B6, B7,
B8, and B9 aréﬁé@%’ﬁ@ﬁgﬂw&mgﬂ’ﬂagw@r © b‘°¥PWR8¥%me$M§-mmﬂbph¢n§xsb| ect ed
to provi dé a Buinea#ié coval ent attachment of the building block to a
support. The 4 X g i th Li gand a rt. of the
artificial r ec@?@%@ﬁﬁﬁgﬁ | nEe?'hgé}rlf'ﬁaﬁnége%?@ﬁbﬁlgmﬁgm?ﬁwﬁ%{“&ﬂ BhERR he

support, 15 @Wi city, hydrophilicity, and like structural

charact eri st i£8-f@cdtiRmMy-1s6l - &k ]@H /. A r. f.Qqrns a
coval ent bond H@o unct%sg%‘g@"éﬁgﬁlg’?%%@%hﬁ@ rgz'g}\}\%lrggﬂ b{r}&ﬁgraé@fy, bef ore

af . -
at t achnent to4"¥Mﬁ Sorfepantimeonippyanng)-iebriviganawykmetipdbsininodiphgnany- t hat
can be a@li vausdictagid;eact with or that will react with a

4§44 {[2—(3-chloro—phenyl)—acetylamino]-isobutylcarbamoyl—methyl}—amino)-
phenoxyl-butyric acid;
4-(4-{[isobutylcarbamoyl-(3-phenyl-acryloylamino)-methyl] -amino}-phenoxy)-butyric
acid;
25 4—(4—{[isobutylcarba.moyl—(3-pyridin-3-yl-propionylamino)—methyl]-amino}-phenoxy)—
butyric acid;
4-(4-{ [isobutylcarbamoyl—(2-methylsulfanyl—acetylamino)-methyl]—amino} -phenoxy)-
butyric acid;
4-(4-{ [(3—hydroxy—butyrylamino)-isobutylcarbamoyl—methyl] -amino}-phenoxy)-
30  butyric acid;
4-(3- {[(3—carbamoyl—propionylamino)~isobutylcarbamoyl-methyl]—amino} -phenoxy)-
butyric acid:
4-(4- {[(4-dimethylamino-butyrylamino)-isobutylcarbamoyLmethyi]-amino}-
phenoxy)-butyric acid;
35 4. {4-[(acetylamho—phenethylcarbamoyl—methyl)—afnino]-phenoxy} -butyric acid;
4-(4-§ [(3-cyclopentyl-propionylamino)-phenethylcarbamoyl-methyl]—am_ino}~
phenoxy)-butyric acid;
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functional group on the support. Preferably, once attached to the SUWW[ZOOG
the linker 20 fornms a covalent bond with the support and with the

f ramewor k. WFRe03[074MRer preferably fornms or can be vi sual i AEUSE0FWFIMNg a
coval ent bond w th an al cohol, phenol, thiol, am ne, carbonyl, or I|ike
group on the framework. The I|nker can_incl ude a carboxyl, al cohol,

phenol , thi ol , +4#i He-Gchlosempenylhageirlamine |-phenethylsasbagnayimatid} -aodmo)r eact
with or be act pheabed-Budydieagdd; W th the support. Between the 25 bond to the

framewor k and oup, f.or t tt achment t supp

| i nker can inc E%éﬂ’ilﬁ %’ ge@ﬁg‘s@ l{hﬁf‘goacgﬂiiﬁeﬁml@ %gﬁlwm‘ﬁé%}@ﬁ clic,
substituted hettpiosyd)ic, aryl al kyl, aryl, heteroaryl, heteroaryl alkyl,
nel udea Eroodfffy Alpts ﬁﬁ%ﬂ%ﬁbmﬁoﬂo@aﬁ%ﬁeﬂ—&oﬁ%ﬂ IRl 2?&
group. The | eapbengxygrtwitiridnasidig "good" enough to be d| spl aced by the

al cohol , phen . rrewo

Such a link e?i gaER?Eethﬁgmﬁﬁ%?%%ﬁ%% géenﬁ%ﬂgﬁ'%gy tﬁe “?éﬁ“}nﬂ%“{ﬂﬁ X,

which X is a BESE¥TA 1‘%uch as hal ogen (e.g., -d, -Br or -1),

tosyl ate, rresyd- 3-hyddokpbatyrfachii Yarb Sthéth

cycl oal kyI10 3} %E‘%;iéc ?‘?uggtﬁl t ut (g(.}ljhhet e)l;qocyatl:nlallgl"t(i:l arw%gléﬁéa}lk%{eno Y)

het eroaryl”,” h ? aIkyI et hoxy or propoxy oligoner, a egCOS|de or.
| i ke niety. I~'r1'1r@h‘-{a[l(:%-e:m:tbia,nnnjﬂlepurogmt:ayllammd)4;i11te1151t€i113tr1lilarbam?y‘d-rhéltlinyrl}l::uiacuncﬂ}CiJﬁ’f)llcncfr}DO'|

w th n=1- 16, Bﬁ{ced'c n=2-8, preferably n=2-6, preferably n=3. Reagents
that formsuita 01/ 09/ 2006 WD 2003/ 074990 PCT/ US2003/ 005325
linkers are cdnifet{t4-dinghdaminosityykamine)ticnctbymapambybmetyijetryino}- r eagent s
with ort hogo ng,ggyg Rakig Ly. Enbodi ments of Building Blocks 5 In an

enbodi rrent cks tan be represented by Formula 22 RI E2 Y C=0
| REI--Xx-1& Ad4- aQ ctylampino-[RoA4-methomy-phenyDeethylearbaoeyfineiton) -sméteint 1, RE2

is recognitio ﬁtyﬁc ggldd L is a linker. X is absent, C=0O CH2, NR

NR2,  NH, NHCO§ : (ﬁg}-&::}clopentyll\lpmpmnylammo) -[2~-(4-methoxy-phenyl)-ethylcarbamoyl]-
methyl}-amino)-phenoxy]-butyric acid;
4-[4-({[2-(3-chloro-phenyl)-acetylamino]-{2-(4-methoxy-phenyl)-ethylcarbamoyl)-

20 methyl}-amino)-phenoxy]-butyric acid;
4-(4-{[[2-(4-methoxy-pheny])-ethylcarbamoyl]-(3-phenyl-acryloylamino)-methyl]-
amino}-phenoxy)-butyric acid;
4-(4-{[[2-(4-methoxy-phenyl)-ethylcarbamoyl]-(3-pyridin-3-yl-propionylamino)-
methyl]-amino}-phenoxy)-butyric acid;

25  4-(4-{[[2-(4-methoxy-phenyl)-ethylcarbamoyl]-(2-methylsulfanyl-acetylamino)-
methyl]-amino}-phenoxy)-butyric acid,;
4-[4-({(3-hydroxy-butyrylamino)-[2-(4-methoxy-phenyl)-ethylcarbamoyl]}-methyl} -
amino)-phenoxy]-butyric acid;
4-[4-({(3-carbamoyl-propionylamino)-{2-(4-methoxy-phenyl)-ethylcarbamoyl]-

30  methyl}-amino)-phenoxy]-butyric acid;
4-[4-({(4-dimethylamino-butyrylamino)-[2-(4-methoxy-phenyl)-ethylcarbamoyl]-
methyl}-amino)-phenoxy]-butyric acid;
4-(4-{[acetylamino-(2-pyridin-2-yl-ethylcarbamoyl)-methyl]-amino}-phenoxy)-
butyric acid;

35  4-(4-{[(3-cyclopentyl-propionylamino)-(2-pyridin-2-yl-ethylcarbamoyl)-methyl]-

| amino}-phenoxy)-butyric acid;
4-(4-{[[2-(3-chloro-phenyl)-acetylamino]-(2-pyridin-2-yl-ethylcarbamoyl)-methyl]-
amino}-phenoxy)-butyric acid;
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OCH2NH. Preferably X is absent or C=O. Y is absent, NH, 0, CH2, or
Preferably Yis NHor 0. Preferably Yis NH Zis CH2, 0, NH S, C&B@IZ%G
NR2, NHCOKPI20BOOM CH=N, or OCH2NH. Preferably Z is 0.PERZU$203A05283, or
anot her group that confers chirality on the building block and has size
simlar to or smaller than a nethyl group. R3 is CH2; CH2-phenyl; CHCHS;

(CH2) " wi t h n=R(B3{{(3-pheryy-etytoyddukinb)-(@-pyrida2-yeaitydersharprdf-arctiyl lyarbin6}-
car bons, phe%he%w%%%#ﬂp Preferably R3 is CH2 or CH2-phenyl. RE, is

B, B2, B3, 7'B6,” B8, B9, Al, A2, A3, A4, AS, A6, A7, AS,_ or A9.
Preferably RE4-{4&ilZpyridip-2-Bsthhgarbagoylp-pEidinisyl-mepeoylamimp)imethyll- A2,
A3, A4, A5, AGmifdhphGoxfutRhc 2% 133, B4, B5, B6, B7, B3, or B9.

REL 20 canS be i (Brinediaeianiichplsmiing) eyaitin 2o Sy caebackoy emelioct mont
RE, can be B aiind®3phdabxy)tutitc asidt RE2 can be A2, A4, AS, or A9. In an
enbodi nment » 74C be B2, B4. Bb, B8,.and can be Ad. A6, ,or AS.
" an enbodi e R Eex b oy vy o ERBae Rt kaatie) a2
A4, A6, or AS8phemxyhbugmbadidnent, RE, canbe Bl, B2, B4, B6, 138, or B9 and
RE2 can be Al , A2 A \ A9 o L 1S (ACH2 Lh b D=hi 16,
pref er abl %; n- 4 2(%{,[(33%5?@?& y"@‘i‘%ﬂ%‘”ﬁ%ﬁ%b @%I%:%m%%%ﬁsﬁ%f such
bui | di ng B ockminaicphenexy)-buye13ogh/ 2006 WO 2003/ 074990 PCT/ US2003/ 005325
4- {4-[ (acet yla@l forSteilydah R By BRERNL 2t -vRBGH R BandBLsbthg1iACT d;

4-(4- ; , .

{[(3- cycl openfiRnGrRASReR) AR THACidt hyl car banoyl - et hyl ] - ani no} - phenoxy) -
butyric aci d; 4-(4-{[acetylamino-(2-methoxy-ethylcarbamoyl)-methyl]-amino}-phenoxy)-butyric
4-14-({[2-(3- chld_or[o- |toyhenyl ) -acet yl am no] - et h{/ecar b);rmyl - r}reri hyl }-)amtynri)) - phen
oxy]- 5 butyrP¥%acid; 4-(4-

{[ et hyl catHamdyi-{(3-plctpehtyhproplomylaannopl-methbyy-pthylvartamoytiemethy)]-amihgy-i ¢
acid; 4-(4- E o

{[ et hyl car banglﬁn-o -blf/tylfl%?%@?)-yl - propi onyl am no) - net hyl L am no} - phenoxy) -
butyric acid; 44é-{[[2- 3-chloro—phenyl)—acetylaminoﬁ/-(z-methoxy-eﬂlylcar amoyl)-methyl]-

4-(4-{[ethyl cg&%r}rﬁﬂeﬂ&% ekl 2 f anyl -acet yl am no) - met hyl | - am no} - pheri ox
- butyri i d; " 4-(4- ’ . :
{41yl car barog (B2 eboRyeuepbymaREphaetigniodamine) moshdheRpbut yr i

aci d; 20  phenoxy)-butyric acid;
4-(4- {[(2-methoxy-ethylcarbamoyl)-(3-pyridin-3-yl-propionylamino)-methyl]-amino}- .
phenoxy)-butyric acid;
4-(4-{[(2-methoxy-ethylcarbamoyl)-(2—methylsulfany1~acetylamino)-methy1]~amino}-
phenoxy)-butyric acid;

25 4-(4-{[(3-hydroxy-butyrylamino)-(2-methoxy-cthylcarbamoyl)-methyl}-amino}~ -
phenoxy)-butyric acid;
4-(3-{[(3-carbamoyl-propionylamino)-(2-methoxy-ethylcarbamoyl)-methyl]-amino} -
phenoxy)-butyric acid;
4-(4-{[(4-dimsthylamino-butyrylamino)-(2-methoxy-ethylcarbamoyl)-methyl]-

- 30  amino}-phenoxy)-butyric acid;
4-(4-{[acetylamino-(2-hydroxy-ethylcarbamoyl)-methyl]-amino } -phenoxy)-butyric
acid; ’
4-(4-{[(3-cyclopentyl-propionylamino)-(2-hydroxy-ethylcarbamoyl)-methyl]-amino} -
phenoxy)-butyric acid;

35 4-(4-{[[2-(3-chloro-phenyl)-acetylamino]-(2-hydroxy-ethylcarbamoyl)-methyl]-
amino}-phenoxy)-butyric acid; _
4-(4-{[(2-hydroxy-ethylcarbamoyl)-(3-phenyl-acryloylamino)-methyl]-amino}-
phenoxy)-butyric acid;
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4- (4-

{[ (3-car banoyl - pr opi onyl am no) - et hyl car banoyl - net hyl ] - am no} - phenox?/}/-o%goo6
but yri c advg 2003074990 PCT/US2003/005328

{[ (4-di et hyl am no- but yryl am no) - et hyl car banoyl - net hyl ] - am no} - phenoxy) -
butyric acid;

4-{4-[ (acetyl et 83-Spidnoryetuiesabanyy D pyridin-dnilpsqpipmdaning)-aietiyl-aoinet i d;
4-(4- {[(3- cycﬂ}gﬁ@@;bluwc%i(pnyl am no) - i sobut yl car banoyl - net hyl ] -am no }

- phenoxy) - 20

4-[ 4- ({[ 2- (3- éﬁf‘é{[&i Eﬁ%ﬁmeﬂa%féﬂgﬂ%ﬂw}w@rmp@wmfwé -arggayro)raethyilamigaino) -
phenoxy] butyrpmn@grb-@utﬁrc(aérd .
(LT oput Y] 82 "AERYtS Ry By ASloR (b 3T iaR) oA B ek RS -t v

4 (4-{[1sobut )phemxlya-buW(aﬁrdpyrl di n- 3-yl - propi onyl am no) - net hyl ] - am no} - phe
noxy) - butyri g

{[1sobutyl car ba kgé‘b%?%ﬂmﬁ]iopgﬁmoa(%thyfiré) M 'et%yl?faé?aﬁn?)jl)ﬂmethﬁo] E,’(mmo}'

- phenoxy) - buthpeRaxyXoigzic4C

{[(3-hydroxy- myqu &mem@lmﬁﬁm%%ﬁﬁ@r@mw%@éth}mm%m@ﬂﬂ Yohino3?

butyric a
{[(3-car bjpmylphﬁ‘?‘%b’} BWyrisaFide) - i sobut yl car bamoyl - met hyl ] - ani no} - phenoxy) -

butyric acid; 4 4- [ace lamino-(2-acetylamino-ethylcarbamoyl)-methyl]-amino}-phenoxy
4- (4-{[ (4- d| amn;\o but(yrylglm no) - |gobutyl ga)r barrg;;l %p an% no} -

phenoxy) - but y P
4-{4-[ (acet yI éﬂ#{@(Zp&tmtyéaﬂmbemh;ﬂmba&wlb(ﬁyyc)epemw@lomdmnmmb)mm] c acid;

4-(4- 3- no henet hyl car banoyl - net hyl ] -am no
ph(enox(gEbutcygn%ggﬁ%hoﬁéwgg% )V\lp) 2003/)(;74990 PCyI'/ USZOO%/ ]005328 b
4-[4-({ [B5¢ 34dﬁ+(662eacpwéawﬂmp eéhzé@a]bmsdhll Gheretoyticoph)vactylaminel-methyl} -

-am no) - phengxyl rr?) Bubtyg -bﬁ
{[ phenet hyl car banmbyl - (13- yl -acr I oyl ami no) - et h I} am no} - phenaoxy) -
butyric acid; 4444 (\é acetylarmno ethylc amoyl) (3-pheny1—acry oylamino)-methyl}-amino}-

4- (4- {[phenet PiéroRy )bm&yﬁé adig; pyridi n-3-yl - propi onyl am no) - met hyl ] - am no}
phenoxy) - but y

[(2-met hyl sul ?Zﬁﬁf@%‘mﬂ%ﬂ? sy oramaty Contindy e eyl

phenoxy) - Hut yamiodghenomds-bhtyric ac1d

[ (3-hydroxy- bty s 30 PR eSS S8 R IR Rk 20 A in BG83 -
amino}-phenoxy)-butyric a01d,
4-(4-{[(2-acetylamino-ethylcarbamoyl)-(3-hydroxy-butyrylamino)-methyl]-amino} -
phenoxy)-butyric acid;

25  4-(3-{[(2-acetylamino-ethylcarbamoyl)-(3-carbamoyl-propionylamino)-methyl}-
amino}-phenoxy)-butyric acid;
4-(4-{[(2-acetylamino-ethylcarbamoyl)-(4-dimethylamino-butyrylamine)-methyl]-
‘amino}-phenoxy)-butyric acid;
4-(4-{[acetylamino-(2-pyrrolidin-1-yl-ethylcarbamoyl)-methylj-amino } -phenoxy)-

30  butyric acid;
4-(4-{[(3-cyclopentyl-propionylamino)-(2-pyrrolidin-1-yl-ethylcarbamoyl)-methyl]-
amino}-phenoxy)-butyric acid;
4-(4-{[[2-(3-chloro-phenyl)-acetylamino]-(2-pyrrolidin-1-yl-ethylcarbamoyl)-methyl]-
amino}-phenoxy)-butyric acid; _

35 4-(4-{[(3-phenyl-acryloylamino)-(2-pyrrolidin-1-yl-ethylcarbamoyl)-methyl]-amino} -
phenoxy)-butyric acid,;
4-(4-{[(3-pyridin-3-yl-propionylamino)-(2-pyrrolidin-1-yl-ethylcarbamoyl)-methyl]-
amino }-phenoxy)-butyric acid;
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10 butyric acid; 4-(4-
{[ (3-carbanvoyl - propi onyl am no) - phenet hyl car banoyl - met hyl ] - am no} - ph M)Q(%/?OOG

butyric acv@zo0f490 { [ (4-di nethyl am no-butyl ylam no) -REEOE0684053280
amoyl -nethyl]-amno } - phenoxy)-butyric acid; 15

4-[ 4- ({acetyl am no-[ 2- (4- met hoxy- phenyl ) - et hyl car banoyl ] - net hyl } - am no) -
phenoxy] - but y#i@- @@-msthylsulfanyl acetylamino)-(2-pyrrolidin-1-yl-ethylcarbamoyl)-methyl]-

4-[4-({(3-cycl t 8{(3 S{H no) [ 2- (4- met hoxy- phenyl ) - et hyl car banoyl ]
- methyl}-am n&%%r‘glﬁ%“r% gtb acid; 4-[4-({
[ 2- (3-chl oro- gHé 3)h3atexsy]9amﬁm]mp)}(5(-pymdtdmi;bd@ﬂéﬁgdrbamﬁymﬂayﬂmb}- 20

met hyl } - am no ric acid; 4-(4-
[[2- )(/4} met hox%/)haﬁ)?{gyw e?lﬁg tar banoy I ]- %g p%enyl -}% | oyl am no) - net hyl ] -

am no} - phefoxH bﬁﬁ( ariparpey! cvromor@dammo} 2-pyrrolidifi-1 ylcaxbamoyl)—methyl]—
{[[2- (4- net hoxmigeiiehdx twcmmyl] (3-pyridin-3-yl-propi onyl am no) -

e diem Z%ﬁ{kﬁéﬁﬁﬁg}yﬁ%ﬁbmﬁm&m@w A PRPARPO AR no)
- net hyl ] - am amjno)teacsy)-duiya doid;aci d;

4-[4-({(3- hydé%%é@%%é‘%%@%&r@@@%@fé&;@f&ﬂ%‘ﬁﬁ%ﬁé{d RARAYds BERSE %%H%%H}%Xé] met hy

I h
(% CSTbQﬁ%@P gmlumﬁwnywmamwﬁwhmef hiheczomivenetsrg in Gds

t hyl
Ze[4y(%(?1md|no it mi%yn%c g?q% n a“[SS(CFEMD% UEIRATS - et hyl carb

anoyl |- net hyl } anBHﬁ‘}mﬂl‘? % of Forgg ¢ endysclnding. recogmtlon element aB

é [ ?c etyl am gore(: 6 Sefedt, ¥ ImRé AT AFRABRYIK) cfiBiaAhily aftutalg @RaMX¥0id
utyric aci

4- (4-{[ (3- cycPomentisnaliped, s nvinedhe Ropeqepitiop slement 3o g1 s@iRral SPHIERROP- et hy
I']- ( 8?1[ [10}5( phamnhl ¥ N lieﬁcbgtﬁmﬁn élement in a pendant configuration. An(lambodﬁent of t:)suc:hal )\

4- (4 2-(3-chl-oro en ridin-2-yl -ethyl carbanmoyl ) - e
Chyl 1+ ani noj COBHEEORT %‘h‘é@?ﬁ iy ifjests B & 6 WO 2003/ 074990

PCT/ US2003/ 005328 '

4- (4-{[ (3-phenyl -acryl oyl am no) - (2- pyri di n- 2-yl - et hyl car banoyl ) - net hyl ] - am
no}- phenoxy)-butyric acid,

4- (4-{[(2-pyridin-2-yl-ethyl carbanmoyl)-(3-pyridin-3-yl-propi onyl am no) - net h
yl ]- am no}-phenoxy)-butyric acid;
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5
4-(4-{[(2-methy|sulfanyl-acetylamno)-(2-pyridin-2-y|-ethylcarbannypillqgﬁzrgp6
| 1- am no}wQhews®$#ebut yri c aci d; PCT/US2003/005328

4- (4-{[ (3- hydroxy-butyryl am no) - (2-pyridi n-2-yl - et hyl car banoyl ) - nret hyl ] - am
no}- phenoxy)-butyric acid; 4-(4-
{{(3-carbanoyl - propi onyl am no) - (2-pyri di n-2-yl - et hyl carbanoyl )-nmethyl]- 10
am no} - phenoxy)-butyric acid; 4-(4 :
{[ (4-di et hyl am no- but yryl am no) - (
am no} - phenoxy) -butyric acid; 4-(4
{[ acet yl anmimo- ( 2- met hoxy- et hyl car b
acid; 15

4- (4-{[ (3-cycl opentyl - propi onyl am
i no}- phenoxy)-butyric acid;
4-(4-{[[ 2- (3-chl oro- phenyl ) -acetyl
- am no} - pfenoxy) -butyric acid; 4-
[ (2- met hoxy- et hyl car banoyl ) - ( 3- phe
phenoxy) - butyric acid;

4- (4-{[ (2-met hoxy- et hyl car banmoyl ) - (3-gyridi n-3-yl - propi onyl am no) -nmet hyl ] -a
m no}- . phenoxy)-butyric acid; F
4- (4-{[ (2- met hoxy- et hyl car banmoyl ) - (2} ngt hyl sul fanyl - acetyl am no) - net hyl ] - am
ino }- phdfAoxy)-butyric acid; 25
4-(4-{[(3-hydroxy-butyry|anino)-(2-netﬁ?xy-ethylca‘baMﬁQUAF@RhﬁL]-aﬁino}-
phenoxy) - butyri ¢ aci d; RECOGNITION
4-(3-{[(3-carbanny|-propionylanino)-(2Enethoxy-eth/IcarﬂﬁﬂﬁﬁENqnethyl]-anin
o}- phenoxy)-butyric acid; 4-(4- { W '

[ (4-di net Byl am no-butyryl am no) - ( 2- t Boxjy- et hyl car banoyl ) - net hyl - 30

am no} - phenoxy)-butyric acid; 4-(4- R
{[ acetyl am no- ( 2- hydr oxy- et hyl car banpyK) -jnet hyl ] - am no} - phenoxy) - butyric
acid; 4-(4-
{[ (3-cycl opentyl - propi onyl am no) - ( 2- hydr oxy- et hyl car banoyl ) - net hyl ] - am no} -
phenoxy) - butyric acid; 35 R
4-(4-{[[2263-chloro-phenyl)-acetyléﬁNﬁgi-(Z-hydroxy-ethylcarbannyl)-nethyl]
- am no} - phenoxy) -butyric acid; 27—

[ (2- hydroxy- et hyl car banoyl ) - ( 3- phenyl - acryl oyl am no) - net hyl ] - am no} -
phenoxy) -butyric acid; 43 01/09/2006 Scheme 3

i p-2-yl-ethyl carbanoyl)-met hyl]-

|[I\)|
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< >3 PENDAN

QD
To

net hyl ] - am no} - phenoxy) - butyric

net hoxy- et hyl car banoyl ) - net hyl ] - am

RECOGNITION
ELE

[
1
~

2- met hoxy- et hyl car banoyl ) - net hyl ]

5 —~
Ny
H

L

yl oyl am no)-nmethyl]-amno } - 20

d

30 Building blocks including an A and/or a B recognition element, a linker, and
an amino acid framework can be made by methods illustrated in general Scheme 4.
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4- (4-{[ (2- hydroxy- et hyl car banoyl ) - ( 3- pyri di n- 3-yl
phekexgysmyri c acid; 4-(4- { [ (2-hydroxy- et hyl RewR/6S2003/005328

m no} -
amoyl ) - (2- et hyl sul f anyl - acet yl am no) - net hyl
acid; 5

4- (4- { [ ( 3- hydr oxy- buf YRGB FRAMEORK 4 oxy -
phenoxy) - butyric aci d;

4- (3-{[ (3- car banoyl - pr opi onyl am no) - ( 2- hydr
0}- phenoxy)-butyric acid;

4- (4-{{(4-di nmet hyl am no- but yryl am no) - ( 2- hy
i no}- 10 phenoxyP~bukyi€&agj d; 4- (4-
{[acet yl am no- ( 2- ag
butyric acid;
4-(4-{[ (2-acetyl am no- et hyl cafjbanoyl ) - (3-cy
] - am no}-phenoxy)-butyric Zciod; 15

4-[ 4- ({(2-acetyl am no- et hyl

hyl }- ai ni no) - henoxy]cé%)uty i BNaci d;
4-(4-{[(2-acef{ gt g et byl Car banoyl ) - (13- phg
0} - phenoxy) - but aci di H

4- (4-{[ (2- acetyl am
|1- 20 am no} -phenoxy)-butlﬂ
4-(4-{[ (2-acetyl am no- et hyl
- am no} - phenoxy) - butyric

[ (2-acetyl am no- et hyl car ba
henoxy) - butyric acid; 25

- (3-{[ (2- acetlikeaf
am no) - phenoxy) - but

c acid;

]
{
p
4

aci dz H

4-(4-{[ (2-acetyl am hy| ca

] - am no}-phenoxy)-butyric acifi;

4- (4-{[ acetyl am no- (2-pyrroljdon-1-yl-ethyld
y)- 30 butyric acid; 4-(4- STEP #3

{[ (3-cycl opentyl - propi onyl anj H8) - (2- pyrroli ¢
- am no) - pheno l}m-(elg_gtyri c acid;

4-(4-{[[2- (3-chl oro-phke - acgdyl am no| - (21

-nmet hyl ] - ami ng@} - pheng
4- (4-{[ (3-phenyl -dcryl 6%
am no} - not isolated

_utyEi c

|

aldid; |35

STEP #4
RxCOCI
STEP#5
hydrolysis

R = Receptor Functional Groups (Figure 14)

hm ne- et hyl car banoyl )
yethy Y
astramoyl ) - [ 2- (31

‘E‘)‘aﬁqoyl ) - (3- pyt
ar banoyl ) - ( 2- et
%&Tﬁh#ﬁ 4- (4-
Kpke)}CHEX3 - hy dr OX Y -
ﬁ@iﬂ_\cﬁ_{ bamoyl ) - ( 3- cat

b |:|:)'(4'di et hyl am no- but yr
|

- pr opi onyl am no) - ngil{@?/]Z_OQ6
]-amno } - phenoxy)-butyric
et hyl car bgﬁowl;) F%‘Y‘ﬁ\{/vpfzxam no} -

bxy- et hyl car banmoyl ) - met hyl ] -ami n

STEP #1 T1

ir oxy - eggyinearbasoylgy: net hyl | - am

-i net hy! | - BB Bhengxy) -

= SUPPORT . SER-COQH/dilmide
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i di n-3-yl - propi onykanwnaNeset hy
CBZ
hyl sul f anyl - aé\e;!“yl arf]‘ifno) - met hyl

but yryl am/r?(}/r@t‘lmbi\.n no} -

banoyl - pr opi onyl frisfgp}[ nmet hyl ] -
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phenoxy) - butyric acid;

4-(4-{[ (3-pyridin-3-yl-propionyl am no)-(2-pyrrolidin-I|-yl-ethylcar bg%%/)Z_OrQS
et hyl ] - arWageposrieexy) - butyric acid; 44 01/09/ 2006 WO BRUNBININGSES

PCT/ US2003/ 005328 4- ( 4-

{[(2-net hyl sul fanyl -acetyl am no)-(2-pyrrolidin-1-yl-ethyl carbanoyl)-net hyl ]

- am no} - phendWyie-duByitding Bloicks  4- (4-

(13- hydr oxy- but yr yi afslodobi ot bE abifinBait: Wbk eanRAGEY rigws hy! ] - am no

}- phenox butyri c aci . .. 1
4- ( 3- {[(3y2:ar w@)éabmanpnmf Eonramplsolinker apg recopnitipm elpments con produre IS - net h
yl( ]4 dam ?ﬁ}l pm Mﬁﬁazt%ﬁ ¥é Viguazkdlio dechfy l_’f’»Dds acelm different ways. Asa T st hyl -

i me am no- bu idin car me
ami no} - phe%oxﬁnﬁﬁﬁ??qec%’ﬁﬁn%}%p%‘ﬁﬁ(%@% blaghs caﬁé’f”éJ?I%n %}Wé P%‘%tect ed gr
bl ocked deri vaitherassetditinepfunctionspbi | i zed 10 derivatives thereof,

derivatives thereof, or 1 ur r

par agraph is accor(%h {rrbﬂo? g%éﬁlagl %&k&%ﬁ%ﬁ#ﬁ §0ﬂ§u{nlggl g bl ocks
of Fornula 2 dindtef, and au[ilan'@mrk @m@d@@nﬂlmdﬁﬁ havingeheth re&OEHﬂﬁ%é]G@ﬁ’msll’én |
element, a li @ﬁ%\@%ﬁ, f A o r J10 acid
can be vi sual %Fééd ng’b%%(\?}}nftﬁ rgcéﬁnl ti ggﬁéﬁg%ﬁ%ﬁ%%@gﬁ%&gﬂ ori al

confi gur atlPon Smer@ﬁwaﬂ}ﬁdhﬁtfﬁé@é’ﬁﬁhepﬁ ‘el ement in a pendant configuration.
An enbodi nent of such a configuration is schematically illustrated in
Schene 3: 45 01/0912006 WO 2003/074990 PCT/ US2003/005328 z 5 z z~w
aWw~W 10 F 15 R A EQUATORIAL M RECOGNI TION E ELEMENT W

15
RECOGNITION F RECOGNITION
ELEMENT i ELEMENT
M
E
20 W
0
R
K
25
LINKER
30
Scheme 5

Such a configuration has a molecular footprint with substantial area in two
dimensions. Such a larger footprint can be suitable, for example, for binding larger
35  ligands that prefer or require interactions with a receptor over a larger area or that
prefer or require interactions with a larger number of functional groups on the
recognition element. Such larger ligands can include proteins, carbohydrates, cells,
and microorganisms (e.g., bacteria and viruses).
In an embodiment, a building block can have only a single recognition
40  element in a pendant configuration and a pendant linker distal on the framework.
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20 0 R K 25 LINKER Schenme 3 30 Building blocks including an A anﬂi&Q@ﬁG
recognition elenent, a linker, and an amno acid framework can be

nmet hods i IWQ20B874d0i n general Schene 4. 46 01/ 09/ 2006 PONIU2003000728990

PCT/ US2003/ 005328 TYROSI NE FRAVEWORK SERI NE FRAMEWORK Rl STEP #1 HO /
CBZ~NH -NHZ -a HN~ RCHO NaBHaCN /STEP #2 OH SUPPORT ./ SER-COOH diim de
CBZ /// T NH RSuclshrgibiipg biochg-ganierompartz-Sheh pbalding PRk a0 Tnt&actRyidHatge

M TSUNCBU CBZ fa1é¥alds that n%ft% z#l%nﬁ’mg %sg}é{ﬂp SLWT%&@Q?~ 17y le%r 6"1‘66%%r )

TFANRL ON
CBZ\ NH STEP #4 or other macromolecule. lf*%r example, such a u11d1ng block can be employed to

probe cavities, such as binding sites, on proteins,

Sets of Building Blocks
The present invention also relates to sets of building blocks. The sets of
building blocks can include isolated building blocks, building blocks with an
activated linker for coupling to a support, and/or building blocks coupled to a
10 support. Sets of building blocks include a plurality of building blocks. The plurality
of building blocks can be a component of a coating, of a spot or spots (e.g., forming
candidate artificial receptor(s)), or of a kit. The plurality of building blocks can
include a sufficient number of building blocks and recognition elements for
exploring candidate artificial receptors or for defining receptors for a ligand. That
15 is, the set of building blocks can include a majority (preferably at least 6) of the
- structural characteristics selected from positive charge, negative charge, acid, base,
electron acceptor, electron donor, hydrogen bond donor, hydrogen bond acceptor,
free electron pair, & electrons, charge polarization, hydrophilicity, hydrophobicity.
For a set of building blocks, the recognition elements are preferably selected
20 to provide a variety of structural characteristics to the individual members of the set.
A single building block can include recognition elements with more than one of the
structural characteristics. A set of building blocks can include recognition clements '
with each of the structural characteristics. For example, a set of building blocks can
include one or more building blocks including a positively charged recognition
25  element, one or more building blocks including a negatively charged recognition
element, one or more building blocks including an acidic recognition element, one
or more building blocks including a basic recognition element, one or more building
blocks including an electron donating recognition element, one or more building
blocks including an electron accepting reco gnition element, one or more building
30  blocks including a hydrogen bond donor recognition element, one or more building
blocks including a hydrogen bond acceptor recognition element, one or more
building blocks including a polar recognition element, one or more building blocks
including a recognition element with free electron pair(s), one or more building
blocks including a recognition element with % electrons, one or more building blocks
35  including a hydrophilic recognition element, one or more building blocks including
~ a hydrophobic recognition element, one or more building blocks including a small
recognition element, and/or one or more building blocks including a bu]ky

recognition element. _
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NHZ HOOC STEP #5 H Qutaric anhydride Y R1L not isol ated STI'EP #4 N 09/2006
RrCOCl = STEP #5 N hydrolysis RZ/0 SR Z O HOOC-\~O I HN'" 0 H

N--R1 O SWO20B07¢9%ave NH R = Receptor Functional G oR@EBU§EIBmSE2814) H

R2 v j( \RLIO Schene 4 47 01/09/2006 WD 2003/074990 PCT/ US2003/ 005328

More on Building Bl acks Building bl ocks can be asymetric. Enploying

as;n’met ry, vari gus OIB&W%QFFB‘?@ tg? numpgr a@da’%ﬂﬁpfm@moam&mmmgm tion

el ements can prselivied b pidviticngset bf diding haéksGAith Qﬁlaﬁ%@dﬁie'lﬁﬁﬂ)ehf?f xﬁgﬁﬂgﬁé. 3D
I fferent bullding

space in differgent a_b.copseqguence, these _ i
bloocks can pert‘%{r}lr%f%?%%{er?gﬁ}bgf 3{%8[%‘3&%%&5%? %Seqﬂﬁl%aluyn@lwer teatl0amidlion n an
enbodi ment, buichtibinptiohs) pkeferahiyl abdiir@miliion ceRbEaidisO Wil lc8e s Mbinion | NKer ,

i i " ition el ements in
cpreadi ng. pendantin ﬁ’.f%fgfﬂgﬁ%’ 3re 32 B R S8BT B ot on i
10 schenat i cal F§copmItigaefomicaats nravide ReateHnilding bREROMNE fHcalporatREE@RE NN |
ELEMENT A ELEMgbdlips bhe Corifigurations found in the components of natural receptors, preferably
with the smallest number of building blocks.
The nine A and nine B recognition elements can be incorporated into a set of
10 81 (9x9) building blocks, each with one A and one B recognition element. Such
building blocks can, for example, be prepared using combinatorial syntheses on a
framework, such as a serine or tyrosine framework. In groups of 4, this set of 81
building blocks provides 1.66 miilion combinations of building blocks (Table 1),
each of which can be a heterogeneous combination in a microarray on a support,
15  substrate, or scaffold. Although not limiting to the present invention, it is believed
that these groups of 4 are sufficient to incorporate the functional groups and
configurations found in natural receptors and to provide sufficient candidate
artificial receptors to yield one or more artificial receptors for a specified ligand.

20 Table 1 - - Calculation of the Number of Candidate Artificial Receptor
Combinations
Discrete combinations calculated using the following formula for N
compounds taken in groups of n (CRC Standard Math Tables and Formulas

Handbook, 30th ed.):
25 Number of Combinations = N! / (N-n)! n!
For N=81

GROUP COMBINATIONS
n=1 81
n=2 3,240

30 n=3 85,320
n=4 1,663,740

A set of building blocks can include building blocks of general Formula 2,
with RE, being B1, B2, B3, B4, BS, B6, B7, B8, or B9 and with RE; being A1, A2,
A3, A4, A5, A6, A7, A8, or A9. In an embodiment of the set, RE; can be B2, B4, or
35 Bo6and RE; can be A2, A4, or A6. In an embodiment of the set, RE; can be B1, B3,
B6, or B8 and RE; can be A2, A4, A5, or A9. In an embodiment of the set, RE; can
be B2, B4, B6, or B8 and RE; can be A2, A4, A6, or AS. In an embodiment of the
set, RE; can be B1, B2, B4, B6, or B8 and RE, can be Al, A2, A4, A6, or AS. Inan
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W-0 R K 25 F LINKER 30 Schene 5 Such a configuration has a ml@i&@{ 06
footprint wth substantial area in two dinmensions. Such a |arger f %Q[
can be suiwabbws/07499¢ exanpl e, for binding |arger 35 |i garEigsS2aosaaosi8ef er or
require interactions with a receptor over a larger- area or that prefer or

t t th a l b f f t
Fecogn t on ol EREABmEB HDF 8gRE: prchedl B4 BB BT HOAS 1 can be AT
car btr)rgygrat ets AQSKUsAS, A@(brmgcr]a%moaiﬁer(tefﬂw Sele@&él!lBeBmdB%lBﬂﬂﬁﬁ) I'n
an enbodi nen S it on
element in a p§3d§ﬁ¢éﬁ§$°5§9£{1ﬁw§% Age‘f%’a‘g? ‘+E%A6§‘é§g%8 BIhA?he
framewor k. 48 01/ 081 20@6bodReR) 6 3¢tT HABdinPEIockiSRONBEOHAESR 8ry§anid polsr| di ng
D1 ocks, can b, FRERAAL, BHER IRVl dLgobLay & 30 uhl EiGhaticl Be bRk

nol ecul es t enzyme or
receptor) or mﬂnﬁi@r@mswléset%bu@dmﬁ'blo@ksmhﬁl@‘bawtlfg‘?gel‘ﬂl ock can

be enpl oyed toFonEﬁlﬂQQ wAN RE, %émg%&cﬁzaﬁs%@@ﬁﬁﬁ%t]eﬁs &'B%:th@itHRE 5 Sets
of Buil ding Bl oc

t t [ at | di
ol ocks. TS Scbatanl. Sahdbh bhitede &b, pras iress ohpubas BIRKIB bl ocks,
E“' : g' ng BI Octﬁlcl/tidkbalﬁﬂ a@@tdnﬁgbﬁﬁréob@ﬁﬁbléfa?meﬁﬁsumabw ﬂms@atss?port agd/ or
uildin ocks 0 e cks,include a
pl ural i 19 y ﬁﬁfﬁﬁmb?flc?g@“ﬁﬂ%lﬁgﬁ(ﬁp E?I%e?ﬂ @ﬁ ‘H}qiﬁﬁe%ﬁ Q8 elegieh kf
conponent of athabqianla&ylmfylaamlqnﬂarcrec@nnimeamn@ts form ng candidate
ar i) 8l LeeePt orists 2812 A, fa bR BBl U ool v Bl S0 BLARS c2n

i ncl ude a sufficient™nunbet reco el emen
expl ori ng candbldeltsénelndingica¢hedt th@&é’pm%Bo‘ﬁcmthme&Mmﬁﬂﬁ@mde@@ peigts for a

l'igand. That 11% ors 51%% Sf?)tm ﬁfesé’bﬁ i Qfsoelﬁx% Bt iNGkCenat ﬂﬁ@lbﬁfl&ﬁl
(preferabl ast structura terlstlcs selected Trom
positive ¢ arg@ Praa MP@@HU%T?@He#é@édaﬂ cid FecgptorRadsn #5om thessct r on
donor, hydr ogeg,iliapch1688HI 2 SgaIHRHAPHoRRIHLIARS BRHRIg space defined by volume and

lipophilicity/hydrophilicity.
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free electron pair, it electrons, charge pol arization, hydrophilici 031109/2006
hydr ophobi city. For a set of building bl ocks, the recognition el enents
pref er abl YWQPB@HFEEY 20 to provide a variety of struct urRET/GHAPHWEES stl cs
to the individual nenbers of the set. A single building block can include
recognition elﬁﬁg %s with nore than one of the  structural characteristics.

A set of build -donkodimentiof 8|l Rpdldimelgelisof SFpoatal Fewawla 2witth each of t he
structural chaRagigaltontilementteat 8 1, BryBahd PBlabRtaJ:dEnﬂﬂm%le Katscan

i ncl ude one or nore building bl ocks |nclud|ng a positively charge
recognition 25 el enent, one or nore buil ding bl ocks |nclud|ng a negatively
char ged recogni tion el enent, one RETE@EUATIORIATY bl ocks including an

aci dic recogn n_elemeht, on¢_ _or rffore bdildl ngl bl ock$ 1 ncrading basT
recognition e Bﬁglﬁﬂ one ? not 83bui I|dhg  {IBdcks| Bhcl udiBig an{ BSect [ BA

donating recogrEgion el epent, ¢ne or |nmore Huilding blog¢ks including|an

el ectron accepting recogni i ONjelement, omg—or noye buridirmygy btocks
i ncluding a hydt ogex1-BONdAU®BIOT ANERDYAUL-BAN £1-BFENAL-BE¢ AQLRTOr £1J88 | di %
bl ocks i ncl ud en-bohd accegptor rlecognition elenent,.i one of nore

u..z

ol ocks ﬁ'{l:";k TSI TR RBISECOMY o0 BT ng 2561, TRLB bty

nore buil di bl pcks 1 nclTuding a re¢ognitijon el gment Wth it Jel"eéctrpns,
one or nore buhBdi A§-Bl dcA3-B25! ARBLdiAdgB4 MAIBOPhAB-BY | AGRNI tA.S}BSe ApBH

one or nor T na hl-delea 1n Iudin1 a h\ rh‘nn_h hix\"rr mnnj LI

ur—u IIB T CINT

P . ! A
one or noré KuijdingqHf dc NChWHNY 1I~e 1 apd/
one or Tor G b ) B Sokmsr b0 Tl ns ERRiG | B Tibs PR
01/09/ 2006 py WO 20D3/ 074990 PCTY US2008/ 0053)8 In gn errbodl ment ,| the nunber
and vari et ﬁbcfAi eLdgBt i |hS-BRe|d B3 | 45-Bé| A5-BY tbe—ﬁﬁovA&@'b S6+-B8f| AS-B9
building b trber

gkswrth—aarageaptenurber—of—renbar frafraggabl-e—Rurber

of buil ding BlArksABIVI|desB2t VRESR | W6 BL\N6-BH3 ’]&61@6”'}&8' AG-B8 | A6-B9
conbi nations,|_preferably about{ 2 ml{ion_conbi natli ons, wth eac

conbi nation % jnc ing, preferably, |3, 4 [5, or |6 buillding bllocks. |In an
enbodi nent T tlﬂﬁa’)r| Jgg i| A oR2¢] ﬁgét SAGTRA | -85 dAT-BO b7 BT ndh BB di7-BR4lt
i ncor porat e tthe functiofat— groups and contTgurations fjounmd T tire

conponent s of AgatluABIBI ¢ cepBOr|sAs-p3ef ABai ¥ Asms  Adiessiak s ARIBRETADRY
bui I ding bl o¢ks.—The nine A and ninel B recognitign elenents can he

| ) d , Y ;
and one. B 1 ebluni | 25T ol ARRE.| ABH | BT AdB dASDEASTY | AsaRpildo-e
pr epar ed u53| ng conbi natorial SynthesSés on a framewor Kk, such as a serine or

tyrosi ne framework. In groups of 4, this set of 81
Embeodiments of Sets of Buxldmg Blocks

The present invention includes sets of building blocks. Sets of building
blocks can include 2 or more building blocks coupled to a support or scaffold. Such
a support or scaffold can be referred to as including heterogeneous building blocks.
10 Asused herein, the term “support” refers to a solid support that is, typically,
macroscopic. As used herein, the term scaffold refers to a molecular scale structure

to which a plurality of building blocks can covalently bind. The two ot more
building blocks can be coupled to the support or scaffold in a molecular
‘configuration with different building blocks in proximity to one another. Such a
15 molecular configuration of a plurality of different building blocks provides a
candidate artificial receptor.
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bui | di ng bl ocks provides 1.66 mllion conbinations of building bl 006?/09/2006
(Table 1), each of which can be a heterogeneous conbination in

mi croarraW@ﬁ“%m@‘l?B?Jort 15 substrate, or scaffold. At rmwﬁszﬂwoomzm ting

to the present invention, it is believed that these groups of 4 are
sufficient to incorporate the functional groups and configurations found

in natural re@eflfiopBlacid dnSupposts de sufficient candidate artificial

receptors to yield r re. | & I LfFed |igand.
20 Table 1- - Cal cuTﬁgpre ntggvet%ﬁgﬁ TK‘M‘%% aﬁo'lfl @aggd %tig%&%ot ﬁ%ﬁ’% BJIi'eecept or
Conbi nat i ons building btoek%oimnmhmemdhcpt@aﬁédn‘(ﬁ@hﬁ@ lftcﬂiléieﬁ 8ispladsupgortor nul a

for N conpoun K80 ki EHQURSY glard I\/ath Tabl es and For nmul as
ngﬂﬂi I\iﬂ:r ‘Lébq af Corrbl nagl ons r N=81

Handbook, 30t S"Ef %vl

GROUP COVBF NATI m&oaa@m&e, the-supgors gan by glass ighe Sl‘zlerlﬁ efi] Sk P%%P X set of

BUI | di glg bIBgCB%ﬁﬁim bletied €in b ichBottndat, Gk surfike Qﬁﬂﬁ%&dssgﬂfemﬂmll 5.8 \an th RE

el n el ,

Ad, %s A6, A?‘? wgH pldjp) "R@te&"}‘}ﬂ%é‘@%gé‘? WBJr'"r?‘tﬁ? d‘PFF’élt% 85'!5 lﬂ‘é@“ @gﬁksb% B2,

or 35 B6 and &k2lepdy boend2Suolk coatindan bavefomredib aslinvhrdinglietesogersets RE, can

be B 1, B3, 6 di t

of the set. éﬂd&%bﬁﬁlg oo Sl i el ieiy@on Bl brpliligBl vROT o0

AS. |n anl@nbadficient topiovifieinteraetjonRef moraihhe o huildige bbqkm@altgan@as’fhﬁd RE2

can be A, A2 0 0
glg%m%ﬁgck Lande: m#)fb)%ﬂlt_g ﬁpor%]z{nga{e? ﬁ@ldel‘ﬁg cﬁ%@éﬁl%@%@

PCT/ US2003/ 00 nment o RE, can L %;lﬂ B6, = BS8,
B9 and RE2 caﬂﬂfﬁ@@nAbmldmabloAhS 15'>,115260"1¢€§§l erﬂ@i ©| 5 %ht%@s&msa@ ding ¢ set

RE, can be B fgande aBRsfadwith B%Iurﬂﬁy oBhuild3Bg bREkFCHMEledRoZ fdfacdearithl | A2,
A3, A4, AS, A6, A7 an enbodi nent, a set of building bI ocks

i ncl udes al ky?nlY8F1§/Pf§‘£rli’&llﬂ’6‘gé’rl°° ' recognition el enent s, pl us recognition
el enents that are A@ﬁb{bﬂ‘tﬁﬁlldﬁigsblﬁdkstchﬁbeemplolymiwcailblﬂditmnatmfér3 % brmoreA set

of i1 10, 85k, ypckal B GR bs BEVSI"Hor BY Tk ], 0o, 00 ©
A5, A6, A7, ASmlgnatif: usinga ky ofbeloniiel] agabigsells s qﬂbuﬂdmg blocks
preferably provides fewer than several hundred or several thousand combinations of
building blocks. For example, in this context, a set of 3, 4, 5, or 6 building blocks
20  provides a manageable number of combinations of 2, 3, or 4 building blocks.
In an embodiment, immobilized combinations of building blocks can include
a plurality of tubes each tube having immobilized on its surface a heterogeneous
combination of building blocks. The building blocks can be immobilized on the
surface of the tube through amide links between each building block and a support
25 matrix. The immobilized building blocks can include combinations of 2, 3, or 4
building blocks. For convenience in limiting the number of tubes handled, in this
embodiment a set includes up to 5-7 building blocks, preferably 5 or fewer,
'preferably 3, 4, or 5. For tubes, suitable building blocks have general Formula 2,
with RE; being B1, B2, B3, B4, BS, B6, B7, B8, or B9 and with RE; being Al, A2,
30 A3, A4, AS, A6, A7, A8, or A9. In an embodiment for tubes, RE; can be B1, B3,
B6, or B8 and RE, can be A2, A4, A5, or A9. In an embodiment for tubes, RE; can
be B2, B4, or B6 and RE, can be A2, A4, or A6. In an embodiment for tubes, RE;
can be B2, B4, B6, or B8 and RE; can be A2, A4, A6, or A8, In an embodiment for
tubes, RE; can be B1, B2, B4, B6, or B8 and RE; can be Al, A2, A4, A6,or A8. In
35  an embodiment for tubes, RE, canbe B1, B2, B4, B6, B§, or B9 and RE, can be A1,
A2, A4, A6, A8, or A9. A plurality of tubes each coated with a combination of
building blocks can be configured as an array of tubes. |

or
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I ncludes al kyl, aryl, and polar recognition elenents. Table 2 ill ush i MEL006
an 10 enbodi nent of 81 buil ding blocks of general Fornula 2 with

recogniti OMO@PBARH9E that span al kyl, aryl, and pol ar rREESHEIWH328

el enents. Figures 26, 27A, and 27B illustrate plots of volume versus |ogP
for building blocks including each of the 9 A and 9 B recognition elenments
and artificial redamwnﬂaa@dmtjmemﬁﬁ@%@ehﬂbﬁ tichgleb b 861k sup ?Bﬁ%ﬁwﬁg@hs

g art e ol ot shligeubh ARG of ReRl-3 B GOl Ll BA P sb SR hing R Dty oF °

and artificial recepto
si gni fi cant pdwil Fimg Wecksh&Fobexatinie tbq)mppoﬂeﬁm beal glags skilespottaiaith hi p

CT/.U 2003 005328
e 5 L %?éﬁﬁﬁ‘é‘rﬁdﬁt’*’%f%% s e ot Bl Rlaol e At O
Recogni ti on EIgseheE %‘?ﬁerg‘ﬁéﬁ A dlngﬂb%mgmu?blﬂlkhng@od@|Eacbm@bmrrents
REI EQJATCRI Ak E%&zaﬁg;oﬁi’de%eﬁﬁt}%fﬁﬁl kﬁ@cﬁ%ﬁfﬁ%ﬁé é@%ﬁ@%&f B3
ﬁlz gg ﬁlz g? ASIGEE g %6;“%% ﬂ?&iﬂ“?@ %ﬁ*ﬁﬁﬁiﬂ%ﬂ%i%;ﬂsneg %ﬁg&l ,6;%4 Bé ;
QBAEESAQ?BFQ e paBte A y 6282156 %g 1870A5 5% ﬁ . AIPAg?A@ B1
AB- B2 A6- 53 A%‘%E%%8 %%B%? e @8 PRETTRYY of difesent Ruilgife Rlpcksing g3
A7- B4 A7- BS AregEs W?S-PBVISMO‘BQEM S@rede(s %&%r%i@ﬁeﬁaimaggg%ga%g{gg ﬁg gg
A8- B7 A8-BS AQirBie vith BUI df q d@?golgﬁclé%h%apé%’ B3 Ag HI? glr‘,'%HOSHVI H oDy oo

5 Enbodi nents of Set | resent
sets of buil d?%oﬁfgﬁzk’i mS@l@k%fRWﬂ]dWr@é l‘emiﬁcqucfanfbmdﬂmglblozks)ls nor e

Char ol 3 o ReTRALBARA s b BUBRTILg0t SIBORO Conun bl L bg. bl ocks. 10

scef ol can, be 1 koLl oy LTI N S cpeneays, Buld 1 o ock

typi cal I yl5 building blocks in each region or spot. In such an embodiment, up to 100,000 spots
can fit on a glass slide. Therefore, 2 manageable set of building blocks can provide
several million combinations of building blocks. For example, in this context, a set
of 81 building blocks provides a manageable number of (1.66 million) combinations
of 4 building blocks. Although not limiting to the present invention, it is believed

20  that these 1.66 million combinations are sufficient to incorporate the functional

groups and configurations found in natural receptors and to provide sufficient
candidate artificial receptors to yield one or more artificial receptors for a specified
ligand.

In an embodiment, immobilized combinations of building blocks can include

25  one or more glass slides, each slide having on its surface a plurality of spots, each
spot including an immobilized heterogeneous combination of building blocks. The
building blocks can be immobilized on the surface of the slide through amide links
between each building block and a support matrix. The immobilized building blocks
can include, for example, combinations of 2, 3, 4, 5, or 6 building blocks.

30 For convenience in limiting the number of slides handled, in this
embodiment a set includes up to 200 building blocks, preferably 50-100, preferably
about 80 (e.g., 81) building blocks. For slides, suitable building blocks have general
Formula 2, with RE; being B1, B2, B3, B4, B5, B6, B7, B8, or B9 and with RE,
being Al, A2, A3, Ad, AS, A6, A7, A8, or A9. This embodiment can nclude a

'35 group of slides with 1.7 million heterogeneous spots, each spot including 4 building
blocks.
In an embodiment, the one or more slides can include heterogeneous spots of
building blocks made from combinations of a subset of the total building blocks
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macroscopi c. As used herein, the termscaffold refers to a nol ecul a{’ ?@)@06
structure to which a plurality of building blocks can covalently b A . e
two or norw0 2507€éi9Mg bl ocks can be coupl ed to the suppofCT/G$208%e053281d in a
nol ecul ar configuration with different building blocks in proximty to one
anot her. Such a 15 nol ecul ar configuration of a plurality of different

bui | di ng bl ockgng/pbimales ggoups f thedwildingrblodkis dir eachrspete ihat is, &@2h6A609/ 2006

VO 2003/ 074990 iRGIIeySAR0 & 0R38R, Boi 3 ggmgg%ﬂfcﬁ T2 HBPRRE § FBfelipient

i nvention inclydes i mobilj zed set mn I nat'i on buildi hg blfocks.
In an enbodi meHte OCHE Wre shtes crminehde dhe nuBlper 0 spois &ued by gpmbinetionsed g on

ibts sulrface ab}ﬁimsab'fbmlyikﬁﬁgb]agksd(!elyﬁsbbﬁiﬁKﬁ-ﬁf@lfiﬁrgrfﬁ‘%ﬁgfﬁilﬁndﬁo?%. %‘éfpor'lf can
e a glass tube_or coate th a plyr t i | di ocks. In an
ombodtmont .3 1 nExalfpifhe of¢ Shanigregpdecanmsnds %@%E%Q%P?%ﬁg%f%| | plate)
coated with a caabinagonsmfatsubset bfthe phildiag iblocke{e. g2 df thy sé F @t piragroups
coval ently bou C | erred. | hel udi
het er ogeneous Bgﬁ ﬂsg‘i Eg%@%@&éé I.&%ﬁallg%gur églgféércg@(%:ﬁd%gh%%%nﬁq&?gwsa
density of bui fosmeg byicowkinationsefis subses of theduiding Weckisife.gx a5 bf thesebéf §i)r e
than one bui | digfigobliadty o4 Biuld SdiaxE DM it RIS EADMEs I

0 I'ffe urding

proximty to ope apother. | denge of proximty ren

bl ocks is Pt ovHEBdRBFREPY S{Dé}.lf@f.&m’%ﬁsgme_élad_ iopy sulesess andgioyng cen be
ligand to a sumbdcer sildcieddndUrporating the Ohilding HUbIRE iPIhe ChidieAEPA R rds0oR
surface with Sg_p%lcﬁnol%of. t?ehﬁw 1d| ng bl ocks. 15 A set of building bl ocks
can be enpl oye 2 p:ﬁlg{ Yy 0%'3, 4, or nore building blocks on an
i ndi vi dual tube or Weldxample; Fighres7 fhusoatbstiiat 2 singleislidasith thoRRi®as? on usi ng
or ovi dbs. everooian cenfrPRIRERR: 8436 &hold oty NAuARE Tun Bl fRur
bui | di ng HPocKEockso Thisdatined setiofi egh? & (defined fiom a5sematix o thelp=>bresuits) 6

bui | di ng bl oc i I i ' | O 2, 3, or
A bui | ding. bl G e G G e BT B P Nt g

bl ocks can i nQeHdnations wihick) Gap he grobed frdeiinedhe ppliaumavsspPicanBsIEliod on
its surface a mhefher ool e?évé@mbﬂaﬁng&atﬂwdfﬂié&smﬁﬁh%blbr&lé_\i’l&ibhdi ng
S
o By 5B

. . . c -
pet %chigcﬁe@a%bﬁami' o b bl By sBofi P B kb et PR zod |
EUi | di ng BDocks par]?@ihﬁ:rhg_ﬂdecl«:srmhﬂaaabmpieﬂs‘;cm;upgorts?usiﬁg’ lftﬁ)wﬂ)ﬂ_néﬂh?iri]ﬁﬂ)rbl ocks.

or conveni enge.j.n: li it er s.handl.ed, in this .
enbodi nent a %§¥$ﬁlﬁglc§é1§g{ﬁg¢%s ‘{Igh‘{s%g%%?@a}’ ?fga%%@%%lﬁ%faaﬁg‘?ﬂ GQUBHRE f ever |

them to supports. For example, building blocks including activated esters can be

coupled fo supports including amine functional groups. A carboxyl group on a
building block can be derivatized to form the activated ester. By way of further
25  example, building blocks including amine functional groups can be coupled to
supports including carboxyl groups. Pairs of functional groups that can be
employed on building blocks and supporis include amine and carboxyl (or activated
carboxyl), thiol and maleimide, and the like.
Individual or combinations of building blocks can be coupled to the supports
30  in spots using conventional micro spotting techniques (e.g., piezoelectric, pin, and
electromagnetic printers). Such spotting yields a microarray of spots of
heterogeneous combinations of building blocks, each of which can be a candidate
artificial receptor. As described herein above, each spot in a microarray includes a
statistically significant number of each building block.

35 The set of building blocks can be on any of the variety of known supports
employed in combinatorial or synthetic chemistry (e.g., a microscope slide, a bead, a
resin, a gel, or the like). Suitable supports include functionalized glass, such as a

functionalized slide or tube, glass microscope slide, glass plate, gléss coverslip, glass
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preferably 3, 4, or 5. For tubes, suitable building blocks have genggmgl 006
Formula 2, with RE, being B 1, B2, B3, B4, B5, B6, B7, B8, or B9 an vmtzh

RE2 bei ng VA@ 2008074930 A3, A4, AS, A6, A7, AS, or A9. |n RCEBEORMWERE f or
tubes, RE, can be Bl, B3, B6, or B8 and RE2 can be A2, A4, AS, or A9. In

an enbodi nent for, tupes, REl_ca e .B2, , or B6 d..RE2 can h , A4,

or A6. In an eREASHTHSEIPOrQHS &%ﬁ@é@ﬁﬁﬁﬁﬁaﬂﬁ m@ﬂezﬂ,nd@? h% A%ﬁess@g%rﬁad RE2

can be A2, A4, hd6inabsveld glahmsngmﬂicmma support tnatrxsof sREmatidgraghe Wathl, B2,
a

B4, B6, or B8 and.RE2 can be A2 A6 <A n an_enbodi nent for
Dobes Re. configionpt sfbs Bftablator Gty (&8 vufifinkBlock ] Fapydtia SHERE' Mot L

AS, or A9. A pbuiidihg blpcks, theisnppore mehixcfuattchahgtonpacandreziendarit fronothe bui | di ng
bl ocks can e ' r : )/ :
2003/ 07499 P%@Eg’ggﬁ’g‘@gﬁ% @, 32%‘8’% ?ﬁeﬁiﬁﬁéﬁ%%%sﬁéﬁﬁg?ﬂ%‘ﬁ) on™
includes a sol geupuph&rexpaplond b, 5i¢ or Sulhageovas pf yphality obfunctioiabns or
spots, each re@l‘oﬁgs ]t%n((:igﬁozﬁ'ﬂﬁéﬁﬂb&ﬂcaﬂqm Wolizby aﬁ&a{f@l&ﬁh@ﬂe&ﬁe ks For

exanpl e, the supp e a glass slide spotted h a plurality of
spots, each spBPmitAeFU#PHg a plurality of building bl ocks. Such a spot or.5
regi on ‘can be ref er Teélsirtacasf ieshpisbrngnitetesalesienusclbding diffogr btdibks. Each

' t . I.ncl | f 1] dj bl ffici
or ovi de. 1 ior ot B i Bes e Anf i Tneny e BoBt o Gapy A e
Al t hough each ¢fdhé camdpdatsatificiabrecepip. dalanyembedimat dte tarvhdatdatifictabrs, in
th ; i | S o
e T L
or spot is provindiddteytificialseeaptqrdiag an amjngfaramoniim Fesge I abpmbedigest the
ligand to a %ﬁﬁ&%ﬁﬁi@&iaﬁe&p‘tﬁr@aﬁ inenefe mﬂuﬁ@qi&ke lLag hﬁadfﬁamieﬁiﬁ@h &fgha

region or spot_wt one Qf the building blocks. A plurality o
i )
regi ons orldspdieord¢-gnthe aselagi®tlocks is referred to herein as an array of

regions or spots. A set of building blocks can be enployed in conbinations
of 2, 3, 4, or,nore ui I ding blocks in each region or spot. In such an
enbodi nment , upg—e%t—%%%@%o - spots can fit on a glass slide. Therefore, a
manageabl e set of Hnidndimbgdbhentkhe preserinwantien irchwdes akcaffdld inoteculertaivingt i ons
of building bl ock r bRt R o] é%l f i,l di ng

bl ocks provi de°§u3E%£§§§§Wn°?r%g§mg?) lk?cfg'Gg&fn ngen)ﬁ?ecsg %ﬁ{ﬂrqg%? @ﬁé of 4
bui | di ng BPockelyamingdogéxample, laioytlic mgleculetwigh ppkesality of primeryi aspine groups

bel i eved 20 t . GficH1h bdal 1034 4 BRI B SHIALHIBAS doipled

i ncor porate t@]ﬁ?ﬁg‘?lﬁg%aﬁéc@%é%@maﬁg% | ratlonsﬁ%ouné(:jﬁi n natlareal

recept ors and ¢ $hqpaipd Sushiarscatfeldcan bareivet © siReldios BeterogeRIsr s t o
yield one or mi8indBlodisCiTRE séBfRPERASolidE allefdt§Wfibuldingbl@kpdufficient to
provide interactions of more than one building block with a ligand. The building
25  blocks can be in proximity to one another. Evidence of proximity of different
building blocks on a scaffold is provided by altered (e.g., tighter or looser) binding
of a ligand to a scaffold with a plurality of building blocks compared to the scaffold
with only one of the building blocks. The scaffold can be coupled to a support.
- Scaffolds can include functional groups for coupling to, for example, 2, 3, 4, 5, 6, or
30 7 building blocks.

A scaffold can be the support for an artificial receptor including a
combination of 3, 4, or more building blocks occupying distinct positions relative to
one another on the scaffold. For example, building block 1 can be adjacent to any of

~ building blocks 2, 3, or 4. This can be illustrated by considering the building blocks

35  coupled to different functional groups on a scaffold. For example, Figure 8
illustrates positional isomers of 4 different building blocks at the vertices of a
quadrilateral shaped scaffold. Scaffold positional isomer artificial recepiors can be
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In an enbodi ment, inmobilized conbi nati ons of building bl ocks can |@ {0@/?006
25 one or nore glass slides, each slide having on its surface a plurali

of spots, WQEH30348¢ | ncl udi ng an i nmobilized het er ogendRUEUBMMNOARET on of
bui | di ng bl ocks. The building bl ocks can be inmobilized on the surface of
the slide through anmide |inks between each building block and a support
matrix. The i rmeds; faresample emid sapfoldwith multiple funstional griups thataapbe,

conbi nati ons q;rot%ctegg?&d‘rﬁotg&édgxgﬁhggdﬂagc@hﬁ%gs 30 For convenience in

limting the nunber 3 Int embodi ment a set includes
up to 200 buil di ng Bicheesatiold apwtiansl jsogrsr gmjim A FerROR A Proxisisatlembor e. g.

81) building blr@fziﬁ‘g red%@tor%ﬂﬂﬁﬁ}ty aiéhh@ttﬂ'&n budﬂhﬂsupgoﬂlb@ﬁasfeé@vﬁ gRper al
Formul a 2, W|th 7,, B8, %‘&F 9an}gvv|th

B

RB2 being’Al ° 73@, %“’hﬂ% é&@d Pﬂ%‘“"ﬂ?ﬂ 13°R§§r "6‘? %@Vﬂlﬁ%‘i‘?dsm’é]r?& RY oRtipel

i nclude a 35 Qpnmlmg dhersdmytlegedwitidie dn éptimbl recsptdrds myaned eOhisscaffolds, each
spot includin | | 18 one re slides
can incl ude hgpe%‘%ﬂerh%gﬂﬂ ca}PL?ﬁm%P blll%eéir}(fe é}?;&g}eméﬁtahﬁéggb?ﬂ R{OV(S%%? nati ons
of a subset ofdetehigblesignial ool amnol momcsamceum@/eMd hewir 80 3Y@ring90

PCTI US2003/ 005{;’@&1@@% gfm@mal | er groups of the buildi ng bl ocks in each
spot. That .is, each l.udes onltg for exanple, or 3 building

bl ocks, raPher thaﬁ“‘ﬁpagfﬁ’ld:)am jal regemion athaﬁﬁetb?ﬁé%mohﬂ%@dmb%gseéaﬂ
i ncl ude the NUPpIRdatiohs mRAiich AP4RBBI xaﬁsérﬁseaaésl aosp%mﬂf; afiticdniekrt ag%ﬁi t®hind

oot 00 P12l b SpuEhn et Sloadlrcht b e B Sl S8t o oo by
conbi nat i onsf 6DR ts bhﬁeﬂndmbuitéi&eﬂmxdrﬂtbmgvdmtasghihé ée\glquﬂﬁt of ﬁ'édﬂﬁ)lﬁiﬁdn of h81)
r 4 t r re es. ¢ 0 t he
0 SL0UP2 0w i, % Bl BB 5B RS, 5,
(e.g., 251bf bassdsstaysf S1821:1)free| (notyirouglglindd) gcadfolBartifhialitedepiorsamadiatiatbe
artificial [ CHERIIBE dQVeldpM Rt S inaRad ARk B%%@oﬁ%:ﬁdu%\e%ﬁpﬁi&%&ﬁ and/ or

snal | er groups, en a Bsers an rou or selected
i ncor por at | ngsqaﬁ@lfbw%ﬁﬁdo blogk @@tmﬁ-nr%mamcﬂanwh@h arqinyplved impancer,

structurally &iel ggéssh}ﬂ dmm meqrekrao (ﬁ’%ﬁﬁ@?&ﬁoseglaﬂ&'ﬁﬁﬂﬁ-la, iHeuskicat es
I

that a single the 3,240 n= ecél %Oﬂbl natlorgl_sIt E‘E be used to
define a mor eHeGts PLOALCEHDYXBATIIRID 1@4“%? mgated sromaiicgandihe Bkgef i ned set
of e.g. 2% (defi neth fu andb@liou, thHelscaffold brtiffvtal Rsedptoe flihirédusedintoe subje: t o
produce an adgdi tional

d d 12,6
conbi nati ons t‘H"‘é%n%ﬁﬁr% rfr Im(\‘/j’e ?Xa 3&? Mtﬁrggg]&tei% example,

confi gur at i oninjecHontihgestiomtgamigeasippositay, inbalgliors oethediien @neaintosiuoéd,t he
best bui | di ngfl;Ofa Wit receptor can bind a compound of interest, such as cocaine,
cholesterol, lead, DDT. Binding of the scaffold artificial receptor binding can target
25  the bound material for detection, destruction, excretion, therapy, or the like.
| In an embodiment, the scaffold artificial receptor is contacied with an
environmental matrix (e.g., water, soil, sediment) through, for example, mixing,
spraying, injection, or the like. In the matrix, the scaffold artificial receptor binds a
ligand of interest. For a ligand of interest that is a hazardous waste component, a

30  hazardous waste mixture, a pollution component, a pollution mixture, or the like,
| binding to the scaffold artificial receptor can target the bound material for detection,
destruction, or immobilization.
In an embodiment, the scaffold artificial receptor is to a conjugated

biological effector. Such a biological effector can be a toxin, a radioisotope chelate,

35 orthelike. The conjugate can be introduced into a subject. After introduction, the
scaffold artificial receptor conjugate can interact with a ligand of interest that is

- associated with, for example, a disease causing microbe or a cancer cell. This

interaction targets the conjugated toxin or radioisotope chelate to the disease cansing
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deviate from1:1 foll owed by specific synthesis of the identified 01/09/2006
receptor(s). 20 Building blocks can be coupled to supports using kndown

met hods f WO 283(07498¢ i ng conpounds of the types enpl oyed RGI/BSADH0ARSDI ocks
and for coupling themto supports. For exanple, building blocks including

activated esters. can be cou ffed to, supports including am ne functional
groups. A car bdXAP§PHEFHCEhe OBWGIQ?F%EO%I%@%%S%U@@M thatinfeelibusagémdr m

t he activated estaicerddy cldy of further 25 exanple, building bl ocks

i ncl udi ' f ' led t ts includi

car boxyl gt oups.  Pait & B OpAREH GHEFage ipel e S esedmacogeation

bui Ibdi nlg) bl Oﬁ k enzlpsls sgthods.t Bot axahlpdteamaiﬂbmkﬁﬁﬂciﬁ%feb@ﬁoﬂ (iaﬁcmcl@@g natl) vat ed f
car boxyl ), [ I 1) t J ke ..l ndixidu Qr. conbi nations o
bui | di ng bl 3k k?lug’g’ﬁﬂ%%%é %dppféeﬁg“.rtbgg‘%’ﬁ“e EH%B% pfthe S%%#@& a@’d’&ﬂ@ TRREPIRG

conventi onal nPeYBZAP 2 ligandiod éraiegius sample qonpriing elligand bfintgpésd theand

el ectronmagnet i gradiubddtfRioss : 1 i ) ay of . spots of
het er ogeneous glt‘)rébi nat |, éﬁie&?%gbﬁgé%ﬂ &%P%lgélsl;ﬂs”é’g%‘f?‘%g@ﬁn%ﬁ%g e a

candi date art PFICEFE2 § }}g&h}sﬁéatﬁ@ thp pesgenserodithe ligsodeof inderett. spot in a

m croarray includeshpan aieddimbnnig el saBdldRitdficeaRce F’@ﬁfl?]@{xseﬂ%ﬁla bui | di ng
of the varrety of known

bl ock. 35 f1he t.of building blocks .can be on_any of € I |
supports 1edr.;pl %%8?%%8%@@ g*FBP]lea or the tsapent of eariogk i feetion, disegpe, orfoxic
m croscope sl i effsetsa Aempharmaceutishln bindingedf thexcaffbld i€l reSfitérablagiaH@BLT t S

i ncl ude functi ' , ch .a functionalized, slide or. tube,
gl ass micr osco%gaéélt ﬁg,’ %?ﬁ@sﬂ %ﬁaatr}él,% %rgol%g)s%ang%?f’é(r gqr iegsamgle, DNASEeDE 639y 2006
WO 2003/ 0749908RETPaUEHBO3ROUEE@BCiptints peptidorsypthesgsi sSihdssckinac, disupi ca gel
supports, and id dcke. | | . §.support can
el ude e O (056 orAImERSAeIR br mb Ra1aR B reir prl? FySARAK op 2
sui tabl e flor E@E?p|4“Tz}t§s¥18h%%m°|d&i%§%|%éﬂkt¢raﬁmnsmbamw@éweslinfcandmi | di ng
bl ocks, the sUBPUAIDSRubérsulbsBChARARl or TROURE e‘fﬁ_@ts??odﬁ%@@ﬂ{?%ﬁﬁ(fs jphe S
S er

aroup) or i BRBaEY cBRRinkEs L B 15 Miks, Tyt g walteld arihipegsRsBnor 2
plurality of featthesndibordgsoups pendant fromthe support can be visualized
e SEat 1 1o eculga Benalcd fl SRR D S G S " o uEPr
3A, 3B, adfl 4pcaffidsemploped incombinatortir reseash dBuitdblasdadldinelecols ithude
Feceptor can LSy inuRRaHSHong & e EHSRLEE Mok g uT SRR Spfithen oo,
Such a candi GeREelfy peailable or sapbomagaby kmoveminathodsmbor exanfplegor . | n an
enbodi nent, tbémpounds 1,2, 4, and 5 are commercially available from Aldrich. Compound 3
can be prepared by the method of Pattarawarapan (2000) (Pattarawarapan, M and
25  Burgess, K, “A Linker Scaffold to Present Dimers of Pharmacophores Prepared by
Solid-Phase Synthesis”, Angew. Chem. Int. Ed., 39, 4299-4301 (2000)). Compound
6 can be made in the 0-NH, form (shown) by the method of Kimura (2001) (Kimura
M; Shiba, T; Yamazaki, M; Hanabusa, K; Shirai, H and Kobayashi, N,
“Construction of Regulated Nanospace around a Porphyrin Core”, J. Am. Chem.
30 Soc., 123, 5636-5642 (2001)) and in the p-COOH (not shown) by the method of Jain
(2000) (Jain, RK; Hamilton, AD (2000), “Protein Surface Recognition by Synthetic
Receptors Based on a Tetraphenylporphyrin Scaffold”, Org. Lett. 2, pp. 1721-1723),
Compound 7 can be made in the -COOH form (shown) or in the -OH form (not
shown) by the method of Hamuro (1997) (Hamuro, Y. et al., (Andrew Hamilton),
35 “A Calixarene with four Peptide Loops: An Antibody Mimic for Recognition of
Protein Surfaces”, Angew. Chem. Int. Ed. Engl., 36, pp. 2680-2683). Compound 8
~ can be used with three functional groups in the -NH, form (shown), with four
functional groups including both the -COOH and -NH, groups (as shown), oras a
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candidate artificial receptor can include building blocks and nDdifb?ﬂKNZOOG
am nes of the 15 floor (e.g., the acetam de). Sets on Scaffolds In”an

enbodi nentWOpB/4%88¢ent i nvention includes a scaffold noP@EUS20310953280
coupled to it a plurality of building blocks. For exanple, the scaffold can
be a 20 polyanm ne, for exanple, a cyclic nolecule with a plurality of

primary anm ne @gmeupodueirwiging -WHe furictignal Stroips i sbdwm) Eachof thresé fotms af

plurality of el ke, i 0 can be
referred to agk?#%Eﬂg?%EQEg?gggggneou?ie%hfﬁaéggigﬁ%g@%ﬁa{ﬂéﬁggéﬁ¥gﬁ% can
provide a den§?9@noﬂk§ﬁﬁ$@Wﬂ@IEPE@%?*@%TﬁW%¢E¢@P Be Seaffald der theit er act i ons of
nore than one (atistradtivg df Oticial RBceptdrb Y @R Lelis, bpi 349omp029 bl ocks can be
in proxim&y to one another. Evidence of proximiy of different building
bl ocks on a scaffold is provided by altered (e.g., tighter or |ooser)
binding of aligand to a scaffold with a plurality of building blocks
conpared to the scaffold wth only one of the building blocks. The
scaffold can be coupled to a support. Scaffolds can include functional
groups for coupling to, for exanmple, 2, 3, 4, 5 6, or 30 7 building

bl ocks. A scaffold can be the support for an artificial receptor including
a conbination of 3, 4, or nore building bl ocks occupying distinct
positions relative to one another on the scaffold. For exanple, building
bl ock I can be adjacent to any of building blocks 2, 3, or 4. This can be
illustrated by considering the building blocks 35 coupled to different
functional groups on a scaffold. For exanple, Figure 8 illustrates
positional isoners of 4 different building blocks at the vertices of a
qgquadril ateral shaped scaffold. Scaffold positional isoner artificial
receptors can be 56 01/09/2006 WO 2003/074990 PCTI US2003/ 005328 made, for
exanple, on a scaffold with nultiple functional groups that can be
protected and deprotected by orthogonal chem stries. Such a scaffold
positional isoner artificial receptor can provide a |lead or working
receptor with utility distinct froma solid support based receptor. For 5
exanpl e, such a scaffold positional isonmer can be eval uated and sel ected
for optimal binding, then enployed where an optimal receptor is required.
The scaffold artificial receptor can be i mobilized, for. exanple, on a
light fiber to provide a detectable signal or for any of the other
applications described herein for working artificial receptors. 10 A
scaffold artificial receptor that has not been i movbilized can be used in
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applications in which an anti body can be used, as a specific anticagqﬂ59ﬂ2006
agent, to bind and imuobilize/neutralize bl oodstream conponents |iKe

chol est er oVO 28633#9%¢ or DDT, to bind and neutralize hazBEHUSRIOHRISIES, in

t he devel opnent of free solution analysis nethods, e.g. fluorescence
pol ari zati on i mmunoassay or nol ecul ar beacon 15 based assays. Such free
(not imobilized) scaffold artificial receptors can also be used for
devel opnent of phars&geuticals based on bindi ng,NB,;g. application of NH
scaffold receptors bl ock proﬁfin-protmrkﬁnte actions which are inyofved
in cancer, the proggession of Fred€vel op of tubercul oses~and
mal aria, the toxi : pdust ri al g0or i nat ed

2
£ 2
receptor is introdu¢€d i nto a subject

aromatics, and t 20 In an emagd#Fnment, the scaffold argtTicia
(e.g., nouse, ratj cat, horse,

nonkey, human, or the |like) through, &er exanple, injecthQp# ingestion,

gavage, suppositoryNHenhal ation, or the like. Once introduded, the

scaffold artificial receptor can bind a conmpound of interesfH, such as
cocaine, cholestero], lead, DDT. Bind& ng of the scaffold artificial
receptor binding can target 25 the bound material for detection,
destruction, excretion, therapy, or the like. 1In an embodidrent, the
scaffold artificial receptor is contacted with an environnental matrix
(e.g., water, soiHQO€edi nent) through, for exgpplqe, m Xxi N9, oo ayi ng,
injection, or the like.]In the matrix, the scaftoldaftifi<cral” receptor
binds a |igangp i nt g§ est.__For | i gand of intereg gt is a hazardous
wast e conponent,gg\3e/hd2&ﬁ§ikw Steoghxt ure, . pe Bn._conponent, a
pollution mxture, or the like,] binding to tH80%caf f of d arppgﬁbial
receptor can target the bound EQ for detection, destruction, or
i mobi lization. In an enbogli nent, "the scaffold artificLal receptor is to a
conjugated biological effector. Such a biological effgctor can be a toxin,
a radi oi sotope ch i ke. The conjugate cancgg i ntroduced
into a subject. the scaffold artificialjreceptor
conjugate can i jJand of interest that i asgecjated with,
for exanple, a digea gvw'm chobe or a cancer cef’l. Thi g int [
targets the corjabyat g % N o\ r adHi sot ope chel at£ to thel di seasd causing
: US2003/ 005328 ni ¢robe or &Pker ckll for
at.i-on of the infecti s
Af f ol d artificid?oro"?%ﬂ‘a&% reR
apl e a scaffoldiartificiggeceptor can
beacgg.oHBi ndi ng of thg scaffo)d

t he detection, therap
cell. In an enfgdi nen
solution analysi
include a 5 flugq
artificial recepy

8 OR
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NH HN
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Scheme 6

Molecular Configurations in Combinations of Building Blocks
| Figure 11 schematically illustrates a molecular configuration of building
blocks that can provide a region for binding for 2 small molecule ligand. Figure 11
illustrates that a plurality of adjacent building blocks, each with a pendant and an
60 _ .



conjugate to a ligand of interest or a sanple containing a |igand 061/0912006
I nterest then produces fluorescence pol arization or nol ecul ar beacon

r ecombi natWORA7¢390 produces a signal which is rel at ed RGI/USRE0HI0S38nce of
the ligand of interest. In an enbodi nent, the scaffold artificial receptor
can be used as 0 .pharmaceutical , for exanple, for the treatmnment of
cancer, infect iegﬁ,%m& geRengn clempet, can fprg a c3vityrer oihesbinding site: | Thel bindingdi ng
of the scaff ol ditacsn bé sived torsenem&@ﬂ‘edeptoaf&;ﬂi’ gardadple, 4 Hhall 8Rflecuf rand OF OF
inacell or m; ) [, ex repljicagion, — dgene

regul ati on, RNAﬁ{e%gﬁsScp% @F?%%%%S%@%%@e%fﬁé&ﬁ%%ﬁ@#%%a Wﬁcléséﬁ‘n&’iesr upt
protein (e.g., “BHBipred tosijtihiseshematic. Mrigtbiotiag boilding bluicks thapsretdgfférent from

I nteractions ObnkBfothé dahkfoviRUEH DS badifPAid bRk Qb o RLEragt i ons
can be involved. in cancer !ﬁ%vlill V/ A?%glwtﬂlﬁ%lg?lgu @%%%cgigrrﬁa% %&Flgﬁfed?ﬂ}eﬁgn@%i c
effects producé’&‘_""by exposure to industrial chlorinated aromatics or the

like. Thus, th dHiehiaGibaly i hi :
i ke us e scafrigirel126 Hefrlaﬁbﬂy 1[1&&%%3%1118@&(1)1?1‘ ioﬁ%i\%#aﬁ%ﬁgyg g{uzériﬁ gr S

The scaffold ecul.e can be .any of the variet _
scaf f ol ds errplngi?ggs h’ﬁt BPYIde 3#0351 W%ﬁ%&ﬂ%‘mﬂé&ilaera%$1§fa§,@arqaoﬁ@gtmu@cu| es
i ncl ude t hoseillusiraiss that e dhiralitoNadiacett bl mm@ymwikﬁ%ﬁéﬁdﬁﬁt 1'gﬁra§che”e
6 are eith .l o vai labl e.or can,.be made, by known net hods. For
exanpl e, gqmp%&ﬁ%g 1§ﬁ glfln%ﬂ&’ %ﬁﬁgﬂg}a@oa %F%V&e’h&%g? Blecular doptpying i ch.
Conpound 3 cahh®brogd bplingrsitsycan herverst nmtepatbr Raj fortrangilanamnaédfofcule
(Pat t ar awar apafeanl Fhcterar BYEL i @ L Ceer affold to Present Diners
-of Phar mcophoé%% Pr épgr ed b lﬂ%églnln B sehg fﬁ'ﬁf@ﬁeﬂ?’%ﬂrg%wm%lgmcq nt.
Ed., 39, 4299-A%%g 1 %Wo@ﬁﬁf@mb@dumnéwf theldirgddodks ceh be envibsiBnédiontit
(shown) by t hethisaich@datef, MéiphtioRing 200dihe Gy il ' i, M
Hanabusa, 1§; Shi r@i vye H anc{ %ﬁéﬁhi_, ﬁl Coﬁllg'ltt ?3&%@%@%%@88@&?
Nanospace &r odHavi4e BhERHy P § yeraghpns axeiableiy tepbindingade. 5636- 5642
(R ﬁooﬁ; ) ﬂ]d i n t he Fg@eaa slt::)hﬁ?at_ﬁzhmgﬂhﬁcsﬁa‘teé gﬁadn&hly?eom%&%s{/hﬁ@‘?@% (Jain,
; m | ton, " eln rface,.Recogni tion nthetic
Recept ors Bas e@% cl)_{ﬁlS a ‘%?dr%ﬁfg‘hwﬁé?@mﬁ?ﬂd%%aﬁ&b@% cagy fpr ckample, bind gy
1721-1723). estpigandivitheaavile Figoe li3rillodientesGaxt mMamﬁ@my@bnwuilﬁmg he -CH
form (not shg R 7) Hamuro, . Y. et al..
(Andr ew Hapi | %ﬁrﬁw ’béﬁg%%,&l%ﬁq@%gﬁ%e W#%céégfgoﬁéﬁe?fecmﬁ@:a pﬂﬂgﬂéﬂ"g body
M mic for “Rec&§ilieg & oFhe mpelprding biadingsite sty setveysam reGipson fokbr exmuplEng| .
36, pp. 2680- 2EBRMOICATP AL 8n a& i ) | rQups in
the -NH2 form ](n%h wn) , (\é{bt h %o ? ﬁ?l?ggfﬂldo alwgﬁsgﬁ(%é;ﬂ]iﬁn%%tﬂg%%%ﬁ%%?ﬁ‘ﬁg
- COOH and - NH3 Pg\ﬁb%*ts( udidmgrplocks cambe enasioner todit #oe echewdtiz003/ 074990
PCT/ US2003/ 00Bi&@hboring building blocks that are different from one another can provide
diversity to the binding interactions available in the binding site. The binding site
25  can include recognition elements from 2 or more building blocks.
Figure 8 illustrates that a molecular configuration of building blocks can
form 6 positional isomers, This illustration places the building blocks at corers of a
square, but the same is true of 4 vertices of any quadrilateral. Candidate or lead
artificial receptors having the structure of the different positional isomers can be
30  made on a scaffold.

Embodiments of Sets as Reagents
The present invention includes sets of building blocks as reagents. Reagent
sets of building blocks can include individual or mixtures of building blocks. The
35 reagent sets can be used to make immobilized building blocks and grotps of
building blocks, and can be sold for this purpose. In an embodiment, the set
mcludes building blocks with recognition elements representing hydrophobic alkyl
hydrophobic aryl, hydrogen bond acceptor, basic, hydrogen bond donor, and small
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di mer product with 6 -NH2 functional groups (not shown). Each of th?ﬁﬂ)ngODG
forms of conpound 8 can be nmade by the nethod of Opatz (2001) (Opaflz, T,
Li skanp, RVO 2005134990 " A Sel ectively Deprotectable Tri azaRGRUSRINHMSIScaf f ol d

for the Construction of Artificial Receptors”, Og. Lett., 3, pp.
3499-3502). 5 59 01/09/2006 WD 2003/ 074990 PCT/ US2003/ 005328 NH2 NH2 NH2
HS SH | ~ SH Neize 85 spptural charagieristiqsobor exammle, Hooet Reniasludebaiingbiocks GOOH

D B Scher e R e Bore oy v, 1
~H che ) ,
Q@ﬂ%%&t g@aﬁ?%&‘&% sﬂt%: dt’e §8a°%?eg%‘?m@2ﬁﬁmie§fmféh¢ b of

Bl ocks Figure i ecut
bui | di ng bl ocRE; tdwetie BRBIBGY 0xIBS and RBH 64 BA2 DANA S @r A TR MBI | ol ecul e

L S0 L8 AR g Mol LS L S
an embodiment of the set, RE; can be B2, B4, B6, or B8 and RE, can be A2, A4,
A6, or A8. In an embodiment of the set, RE; can be B1, B2, B4, B6, or BS and RE,
canbe Al, A2, A4, A6, or A8. In an embodiment of the kit, RE; can be B1, B2, B3,
B4, BS, B6, B7, B8, or B9 and RE; can be A1, A2, A3, A4, A5, A6, A7, A8, or A9,
10 In an embodiment of the kit, RE; can be B1, B2, B4, B6, BS, or B9 and RE, can be
Al, A2, A4, A6, A8, or A9, The building blocks can include as L (CH,),COOQH,
with n=1-16, preferably n=2-8, preferably n=4-6, preferably n=3, or an activated
form of L, for example, an activated ester.
The set can be part of a kit including containers of one or mixtures of
15 building blocks, the containers can be in a package, and the kit can include written
material describing the building blocks and providing instructions for their use.
The present invention may be better understood with reference to the
following examples. These examples are intended to be representative of specific
embodiments of the invention, and are not intended as limiting the scope of the

20  invention.

EXAMPLES
Example 1 - Synthesis of Building Blocks
Selected building blocks representative of the alkyl-aromatic-polar span of
25  the entire building block grid of Table 2 (above) were synthesized for demonstrating
| effectiveness of these building blocks for making candidate artificial receptots.
These building blocks were made on a framework of general Formula 2, specifically
tyrosine, and included recognition element pairs A2B2, A4B4, and A6B6. These
recognition element pairs were selected along the diagonal of Table 2, and include
30  enough of the range from alkyl, to aromatic, to polar fo represent a significant
degree of the interactions and functional groups of the full set of 81 such building
blocks.
This selected group of building blocks ((N=3) was employed o demonstrate
synthesis, candidate artificial receptor array preparation, and detection of lead
35 . artificial receptors. ' '
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WO 2003/ 074990 PCT/ US2003/ 005328 equatorial recognition el enent, Caﬁ1f6§ﬁ§536
cavity or other binding site. The binding site can be sized to serve as™a
recept or 02083748 anpl e, a small nolecul e |igand of iPEWES03/0SHECe
filling nol ecul ar nodel s of enbodi ments of buil ding bl ocks can be

envisioned to fgt this schematic. Neighboring building blocks that are
different fromY " &%not her can provide diversity to the binding

interactions avail atBulding hlbek HintdsREmpldsice a goh€u) Frodluse HaBLd Hich¥me
illustrates a I . jguration of buildi. ocks that can provide
a broad bindi ng? S| ieﬂl S%ng?lﬁgdgﬁ)l lgﬁ .at%sﬁypglfgs 3#% uz?cgﬁl%ﬁﬂogﬁ fggeqeﬁ]fﬂm‘élﬁgs t hat
a plurality of oadjtawsme faadvdirk grithl rocdgnitionabdmenit phir B 4p iidegdnetaat er al 10
recogni tionsel b i B ' '&? a barge . .nmpl ecul ar
Footprint . The ey R talAE o DR of s bibBil b dbo g BOARER.
exanpl e, a macRdrBpae fameworlgandreeognitianeelenent pairs AZB2, 44B4, aridcAGRG,ghni sm
(e.g., a bact esirtdfiuRE oPwitich¥$d shoSRARSchirht ki Ng nol ecul ar nodel s of

enbodi nents of building blocks can be envisioned to fit this schematic.
Nei ghbori ng buil ding bl ocks that are different from one another can 15
provide diversity to the binding interactions available in the binding

site. Figure 13 schematically illustrates a nol ecul ar configuration of
buil ding blocks arranged to forma protruding binding site, which can, for
exanple, bind a test ligand with a cavity. Figure 13 illustrates that a

plurality of adjacent building blocks, each with a pendant protruding
recognition elenent, can forma protruding 20 binding site. The protruding
bi nding site can serve as a receptor for, for exanple, a nacronolecul e
havi ng an active or binding site. Space filling nol ecul ar nodel s of

enbodi ments of building blocks can be envisioned to fit this schematic.

Nei ghbori ng buil ding blocks that are different from one another can provide
diversity to the binding interactions available in the binding site. The

bi nding site 25 can include recognition elenments from2 or nore buil ding

bl ocks. Figure 8 illustrates that a nol ecul ar configuration of building

bl ocks can form 6 positional isomers. This illustration places the ,
bui | di ng bl ocks at conmers of a square, but the sanme is true of 4 vertices
of any quadrilateral. Candidate or lead artificial receptors having the
structure of the different positional isoners can be 30 made on a scaffold.
Enbodi nents of Sets as Reagents The present invention includes sets of
bui | di ng bl ocks as reagents. Reagent sets of building blocks can include

i ndi vidual or m xtures of building blocks. The 35 reagent sets can be used
to make i mobilized buil ding bl ocks and groups of building blocks, and can
be sold for this purpose. In an enbodi nent, the set
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i ncl udes buil ding blocks with recognition elenents representing hyd@qgj@@{foe
al kyl, hydrophobi c aryl, hydrogen bond acceptor, basic, hydrogen bon

donor, andVeafl3(074984 01/ 09/ 2006 WD 2003/ 074990 PCT/ US200F/USMBYES¥Rze as
structural characteristics. For exanple, the set can include building

bl ocks of general Formula 2, with , being B 1, B2, B3, B4, B5, B6,

B7, 138, or B9 and with RE2 being A} A2 Ad, AS, A6, A7, AS, or A9. Tn
an enbodi nent of the setgnuffEpcean be 131 B6, No@oB8 and RigdTesdiabep AR
A4, AS, or A9. {¥r@dc5 -enhodinent, off the s Gaet D B2, B4, or B6 ang
RE2 can be A2, A4, or A6. In an enfjodi ne ; B2, B4
B6, or B8 and RE2 can be A2, A4, Aq, or A8. | bodi nent e set,
RE, can be Bl, B2, B4, B6, or B8 and RE2 can be A, N2, A4, A A8. |
an embodi nent of the kit, REl can bé-B 1, B2, B3, . B5, B6, B7, BSCHor]
B9 and RE2 can be A, A2, A3, A4, AS, AS, A7, <or A9. 10 In an

enbodi ment of the kit, RE, can be 131, B2, 7 B6,prB&erPkadesy and RE2 can be
A, A2 A4, A6, AS, or A9. The building cks can include as L (CH2)"
COOH, wth n=l-16, preferably n=2-8, preferably n=4-6, preferably n=3, or
an activated FOPfagit_ 5Bk _exagqpl e, an actiyated ester. The set can be
part of a kit including contd 5 of gﬂﬁ?clor m xtures of 15 buil ding

bl ocks, the containers can be Q Yetgell and _the kit can include witten
material describing the buildi fg QlraCksydnd ™ ef ovinedl MBy i Nst r YKo RierdnRbiate
their use. The present inventi orf? may“b better u 3t ood W th reference
to the foll ow ng exanpl es. These exanpl es are interdéd~to be representative
of specific enbodinents of the invention, and are not in?’énded as limting
t he scope of the 20 invention. EXAMPLES ampae 1- Synthesis of Buil ding
Bl ocks Sel ected building bl ocks representatiywe of the al kyl-aromati c-pol ar
span of 25 the enti reeodoyj | gi g ock-grid of Table 2 (above) were

synt hesi zed for derfonstrating “eff pnes Hpf thesmdqq%é,g,{.(rgg bl ocks for
maki ng candi date arftificial receptd These 'éuFI di ng bl ocks were de on
a framework of gengral Fornmula 2, sp& s y e~aQd i ncl uded
recognition elenmeny pairs A2132, A4B4, &hd dgni tionjel enent
pairs were selected along the diagonal of Tabl@ 2, and Nqcl#de 30 ehough of
the range fromalkyl, to aromati.c, to polar to represent a si i cant
degree of the interactions an ional” groups of the full set of 81 such
bui | ding bl ocks. oot

-

4-4 ESTER intermediate

2 LiOH

» R-COOH [4-4]

Scheme 7
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This sel ected group of building blocks (N=3) was enployed to dermnsggw%/ 006
synthesis, candidate artificial receptor array preparation, and det r?

of | ead 35WaR2HG347¢498| receptors. 62 01/09/ 2006 WO 2003/ BTHUSM03/005328

PCT/ US2003/ 005328 Synthesis Buil ding bl ock synthesis enpl oyed a general
procedure outlined in Scheme 7, which specifically illustrates synthesis

of a building block of general Formula 2 tyrosine framework with
recognition element pair A4B4. This general ocedure was enpl oyed for

synt hesi s of building bl ocksud neral Fornul al2, with a tyrosine

framewor k and recognition el ene pai r 2,wWAAB4, and A6B6, the
structures of which are shown i,3 Sche 63~ K\%%G WO 2003/ 074990
PCT/ US2003/ 005328 HO NH(BOC) NOT | SOLATED R-NH2/ EDCC TYR-BOC N O OCH3

Br-ester / K2COB EtOOG A _p NH(BOC) H N H H 44°BOC Internediate / OCH3
TFA EtOOC. p / \/ \/ | NH2 NOT ISOLATED HH\ > N\ H- ~"tHI

OCH,

=
HaO 0
RN % o
H H
4-4 -
0

S

DY

[+)
H

N

HOOC\ .~ -0

6-6

g ==
i a2
o

Scheme §

This general procedure was also employed for synthesis of building biocks of
5  general Formula 2, with a linker, tyrosine framework, and reco gnition elernent pairs
A4B2 and A4B6, the structures of which are shown in Scheme 9. These two
building blocks can be referred to as TyrA4B2 and TyrA4B6, respectively. Building
blocks TyrA4B2 and TyrA4B6 were readily prepared from the 4-X BOC
intermediate by the method of Scheme 10.
10

Scheme 9
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O OCH3 140 R-COClI / TEA 4-4 ESTER Internediate LIOCH EtOOC. p HN aBRQENZOOG
[4-4] \/ \/ I OHHH4HI O10-1 OCH3 Schene 7 64 01/09/ 2006

2003/ 0749990 PEYB/0T82003/ 005328 HOOD O 1 H 0 2-2 0 HOOMMHURROR3/@S328- 4 OCH,
5HOOC OHHol H 6-6 0 Schenme 8 This general procedure was al so enpl oyed
for synthesis of building blocks of 5,general Fornula 2, with a |inker,
tyrosi ne framework, and recognition el énent pairs A4B2 and A4B6, the
structures of which are shown in Schem&~Q. These two buil di ng bl ocks can be
referred to as Ty AMAB2 and Tyr AdB6, respertively. Building blocks TyrA4B2
and Tyr AAB6 re ffeadi ly preparged fromt 4-X BOC internediate by the

met hod of Sc 10~"10 heny HN
)\[( %
N \/\O\
H
O 0CH3
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OOHMO"'" uuUu / IMO I H O65 01/09/2006 WO 2003/074990 1/09/2006
PCT/ US2003/005328 HH H NN o OCH3 OH xNo ~ol x \ N~ HO OQH\{Q?vq

H N\ N HV@\2003474990 xN H 66 01/09/2006 WO 2003/ 074990P¢I$206PPSHB005328
O HOONHZ O

13} 0
\o NH,
0
0 HN HN

H\OJJ\/\/O\@\ _— o
H
| NJ\[N\/\O/



£

E O HNHN b-NIIONH2 Ho"al HNOJH NHO OH--,0~-OHNO FQMC@G
" H~O\O~I1 HNO H HO 67 01/09/2006 WD 2003/074990 PCT/ US2003/ 8

0 O OO0 WORPEPENO7¢%%) OHN HO/ ~/ v Ol HNO O H / /RCT/US20p8/005328 v \ N'
HO
H O
\O
O

H H
[0}
5
0
H\/u\/\/o HN 0 o
0 H
N
N \/\N
H
0
S
~
O
O
H\)]\/\/\QHN ; 0
o - H /H\
N
| ~ \/\\N
S H H
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JOHO/ Vv Ol HNOO H \ NNH HYOS\ O0HQi0OHNOH 0 6831/09/2006
01/09/ 2006 WO 2003/074990 PCT/ US2003/ 005328 End Schene 9 EtOCC, v ~(9

yH( BOC) HVOI20030789C | ntermedi ate OCH3 TFA r Et OOC~/ O FCT/UH2003405328 SOLATED
HHH~~HOOCH3 R-0001 / TE/ 4-R ESTER Internediate LiOH R BU LD NG
BLOCK-COOH EtOOC,,~~ O04-2 /4-6 HH

End Scheme 9

EtOOC\/\/ O

R-COCI / TE/

F

4-R ESTER Intermediate

LiOH
BUILDING BLOCK-COOH

4-2 [4-6

Scheme 10

This general procedures were also employed for synthesis of building blocks

of general Formula 2, with a linker, tyrosine framework, and recognition element

10 pairs AIB1, A2B4, A2B6, A2ZB8, A4B8, A6B2, A6B4, A6B8, A8B2, A8B4, and
A8BG, the structures of which are shown in Scheme 9. These building blocks can be
referred to as TyrA1B1, TyrA2B4, TyrA2B6, TyrA2B8, TyrA4B8, TyrA6B2,
TyrA6B4, TyrA6B8, TyrA8B2, TyrA8B4, TyrA8B6, TyrA8BS, and TyrA9B9,
respectively. ' ' |

15
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H H OCH3 Schene 10 This general procedures were al so enployed for 1/09 6

synthesis of building blocks of general Formula 2, with a |inker, 9 OS/?IQQ

f ramewor k,Waa3lgedgni ti on el ement 10 pairs AlBl, A2B4,PQUBRIBDBES A4BS,

A6B2, A6B4, A6B8, A8132, A8134, and A8B6, the structures of which are shown

in Schene 9. These building blocks can be referred to as TyrAIB 1,

Tyr A2B4, TyrAZBG IflsyrAZBS Tyr AAB8, Tyr A6B2, TyrA6134, Tyr A6B8, Tyr A8B2,

2003/ 074990 PCT/ US2803] GO° °%‘§§'%Wmmgm@ e aeeYed bui [ding
e esl.S.0 e ui | di ng

bl ocks proved ¥ tff“éép ﬁrg!r eﬁ?sg‘HP%‘?/\g‘PHelaWe% gy‘%f %@ng'f”lgl Strate

the rel ative sbmj:img:blbgksmhthoﬁem;gmﬂrgntelementmhabﬂ:gn@ﬂhient&tmcﬁur&lh 2

recognitior el r

v uatur es Y o. SRR BB MEBYCR) SheEtiy BEIERG FhbkSwih

cor respondi ng ¢@tﬂ@g¢ﬂdmgmcmfn@n@1§m@@tsge AL, A&Metcéh@ve bagu praperad via

prepared via ﬂlggleéCq%rm@aﬁferredl ate. Synthesis of a building block of
general Formula 2 on tyrosine franework wth recognition eIE nt pair

A4B4 proceeded as ,$mﬁ@qsps&f@&q1wllggﬁ@q}@fgepqag}fw 24 on erEroghs fiWé%k of
i nter medi at es wIE rfRh %%?%ﬁ elehfehepaiPA4BA k@eﬁdedﬁé\amﬁtrated iPwohdies’ %o Hatda f or

Bui | di ng k Tyr nt er i at rod TARE Yl ELD A4- X BOC 710
gy 74% YI effnwgmfgﬁges g/é’ u% U'Etbé? ps) 20 A4B4 ESTER

157 ng 56% YI ELD fromA4-X BOC 1.26 g 46%(2 synthetic steps) TyrA4B4 75

|n?1t Z?Z%gll El-gsffﬂghﬁé bwyﬁg}engl\g'é%%%%%% rg&?/erl fsl Ce)]:j E)Ce Ho

' Intermediate
15 or Product TARE YIELD
A4-X BOC 710 mg 74% YIELD from TYR-BOC
820¢g 80% (2 synthetic steps)
20 A4B4 ESTER 157 mg 56% YIELD from A4-X
BOC ‘
126 ¢ 46% (2 synthetic steps)
TyrA4B4 75 mg 79% YIELD from A4B4
25 ESTER

840 mg 88%

Structures of the two intermediates and of building block TyrA4B4 were verified by
proton NMR.

30 This scheme has also been used to synthesize building blocks TyrA2B2,
TyrA4B4, TyrA6B6, TyrA4B2, and TyrA4B6 with the results shown in Table 4:
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proton NMR 30 This schene has al so been used to synthesize buildi fd@/?lfﬁ)G
Tyr A2B2, érA4B4 Tyr A6B6, TyrA4B2, and TyrA4B6 with the results s own in
Tabl e 4: 200300929006 WO 2003/ 074990 PCT/ US2003/ 0053 28-TIAR0E8/M5328

Synt hesi s Data for Building Bl ocks TyrA2B2, TyrA4B2, TyrA4B6, and Tyr A6B6.
| nt er medi ate Prod t o TA 3.0 68% B2
ESTER 697 f}r Az%’”%%@%%ﬁuﬁg@%ﬁé%@zﬂ%% ST ‘?Eeé

Tyr AAB2 172 ny 91% Tyr ‘ESTER 173 ng 37% 15 Tyr A4B6 75 ng 80%
Tyr A6B6 A6- X BCC 3.11 glzl%l{%edc 6 ESTER 436 ng 45% TyrA6B6 44 ng 47% 20
This scheng has al so begpyp o synt bEe bui l\fippg, bl ocks TyrAlB 1,

Tyr A2B4, Tyr ABY I A2B3; 8 yTA6B4,~ Tyr AGBS, TyrASBZ

Tyr A8B4, Tyr A8B6, Tyr ASB3 X@@CTyrAQBQ_o,vmtéﬁ good 6g%el ds conparable to
those |isted above in TaulmpsgSragd 4. By uid ural ggaracterization (e.g., 25
NVR) of these conpounds TyeapR2ed their 188 mfCt ur eg7yere as pl anned. Summary
NVR Dat a NYR Qgnsidn2 ons were 300 MHz in a sol vent m xture of

deut erochl orof orm /d- mt4B2@8TERO Tyr A2Bthg? 65%

TyrA4B2 172 mg 91%
TyrA4B6
A4B6 ESTER 173 mg 37%
i5 TyrA4B6 75 mg 80%
TyrA6B6
A6-XBOC 311 g 71%
A6B6 ESTER 436 mg 45%
TyrA6B6 44 mg 47%

20
This scheme has also been used to synthesize building blocks TyrAlB1,

" TyrA2B4, TyrA2B6, TyrA2B8, TyrA4B8, TyrA6B2, TyrA6B4, TyrA6BS,
TyrA8B2, TyrA8B4, TyrA8B6, TyrA8BS, and TﬁAQBQ with good yields
- comparable to those listed above in Tables 3 and 4. Structural characterization {e.g.,
25 NMR) of these compounds verified their structures were as planned.

Summary NMR Data
NMR conditions were 300 MHz in a solvent mixfure of deuterochloroform
/d-methanol.
30
TyrA2B2
2-X t-BOC R1: -isobutyl R2: t-BOC  R3: linker ester

0.82 (m, 6H, ¢’, -CH(CH3)2); 1.27 (i, 3H, ¢”, -O-CHp-CH3); 1.40 (s, 9H, t-BOC -

35 C(CHz)a); 1.68 {m, 1H, b’, -CH(CH3)p); 2.09 (m, 2H b”, -C(O)- CHQ—CEQ-CHZ-
0-); 2.52 (, 2H, ¢”, -C(0)-CHo-CH2-CH-0-); 2.82-3.06 (m, 4H, 2’ and C1.2,
ABX); 4.00 (t, 2H, 2", ~C(0)-CHy-CHp-CHp-0-); 4.15 (g, 3H, d*, -0-CHy-CH3);
421 (m, 1H, d, ABX): 4.26 (brS 1H, R1 amide); 6.82 (d, 2H, J=8.6Hz, a) 7.10 (d,
2H, J=8.6Hz,b).

40 -
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dicl,2 2-X t-BOC R : -isobutyl R2: t-BOC R3: |inker ester 0.82 (m @WO@/IZ’OOS
-CH(CH3)2); 1.27 (t, 311, e", -OCH2-CH3); 1.40 (s, 9H, t-BOC - 35
C(CH3) 3) ; WOGHSHAH, b', -CH(CH3)2); 2.09 (m 2H b", PC/GNCARSTE2- CH2-
0-); 2.52 (t, 211, c¢", -C(O-CHI.-CH2-CH2-"O); 2.82-3.06 (m 4H a' and
Cl,2, ABX); 4.00 (t, 2H, a", -C(O) - CH2- CH2- CH2. 0z 4.;5?ﬁqu, 3H, d",
-O-CH2-CH3); 4.21 (m 1H, d, ABX); 4.26 (br g, R“°B¥de); 6.82 (d,
2H, J=8.6Hz, a); 7.10 (d, 211, J=8.6Hz, b). 20 7HAL

2003/ 074990 PCT/ US2003/ 005328 cyclopentyl R2 AB |Od" b" ~( ORL HNO
e" ¢c" a" | Hb R3'ap b HglHOa b cl,2 & -ester Rl: -isobutyl
R2: -cyclopentyl R3: |inker tere*0. 82 (m -CH(CH3)2); 1.04-1.09
(m 2H, cycl opentyl): 147‘({’??‘8’9,\-6%, ; hi3): ,1RA5.1. 75 (m 10H,
B, cyclopentyl, b', -CHCH3)2);:%"2.08 ( , b%,H-HC(Q] - CH2- CH2- CH2-0-) ;
2.18 (t, 2H, A); 2.52 (t, 2Hc"gs - (O = NG 2. 79-3.05 (m 411,
a' and cl,2, ABX); 3.98 (t, 2H, a", -C(O- -CHE- 0¥ ); 4.15 (g, 311,
d', -OCH2-CH3); 4.54 (m 1H, d, ABX; 4.75 (dae S, 2H, R and R2 am de);
6.81 (d, 2H, J=8.6Hz, a); 7.12 (d, 2H, J=8.8Hz, b). 10 [2-21 R3- COCH RI:
-isobutyl R2: -cyclopentyl R3: linker - COOH 0.82 (m 6H, c', -CH(CH3)2);
1.03-1. 08 (M2-2R3-&y@l dpentigdbptyl 1. 46- RZ3-cpelppda®), HR3:dpkbiogsent yl, b,

- CH(CH3) 2); 2.888(nt,r6H, 2H,~-CBI(CH3R0O] 0GH9G, 24 legelapantyly,. 1157 (LB, -QH, A) ;
2.51 (t, 3H GHy-CHY)O) 4SHZ5QHD-10H2 BOeyclor2ng 8, G4(CH 3)2%12.08 (a gl bf’, -2,
ABX) : 3.99 (tc(oawﬁggc,gz-w@)@wlwzm);azz t2B4"((OHCHRCHREOH2- 4. 68
(br : 0-); 2.79-3.05 (m, 4H, a’ and c1,2, ABX); 3.98 (1, 2H, 2", -C O)-CHQ-CHz-Cﬂg-O-

); 4.15 (q, 3H, d”, -O-CHp-CH3); 4.54 (m, 1H, d, ABX); 4.75 (br S, 2H, R1 and R2
amide); 6.81 (d, 2H, J=8.6Hz, a}; 7.12 (d, 2H, J=8.8Hz, b).

10
[2-2] R3-COOH R1: -isobutyl R2: -cyclopentyl R3: linker -
COOH
0.82 (m, 6H, ¢’, -CH(CH3)2); 1.03-1.08 (m, 2H, cyclopentyl); 1.46-1.73 (m, 10H,
B, cyclopentyl, b’, -CH(CH3)2); 2.08 (m, 2H, b”, -C(0)-CHp-CH>-CHp-0O-); 2.16
15 (1, 2H, A); 2.51 (t, 2H, ¢”, -C(0)-CHa-CH2-CHp-0-); 2.80-3.04 (m, 4H, a’ and C1,2,
ABX); 3.99 (t, 2H, a”, -C(0)-CHy-CHy-CH2-0O-); 4.54 (m, 1H, d, ABX); 4.68 (br
S, 2H, R1 and R2 amide); 6.82 (d, 2H, J=8.6Hz, a); 7.12 (d, 2H, J=8.6Hz, b).

b H
el,2

TyrA4B2
cyclopentyl
R2
A B
< j)‘\/PL/ o
<o HN
e“ cll a“ E
R3 a

%

Hﬁ b Rt
N
il V\@ |
¢ OCH;
d|

4-2 R3-ester R1: -methoxyphenyl R2: -cyclopentyl R3: linker ester

1.03-1.08 (m, 2H, cyclopentyl); 1.26 (t, 3H, ¢”, -O-CHy-CH3); 1.45-1.73 (m, 9H, B,

cyclopentyl); 2.09 (m, 2H, b”, -C(0)-CHa-CHo-CHp-0-); 2.17 (1, 2H, A); 2.52 (4,
25 2H, ¢”, -C(0)-CHp-CHy-CHy-0-); 2.61-2.68 (m, 2H, v’, -CHp~CHa-phenyl); 2.77-
3.02 (m, 2H, c1,2, ABX); 3.26-3.44 (m, 2H, a’, -CH-CHp-phenyl); 3.78 (s, 3H,
phenyl-OCH3); 3.98 (t, 2H, 2, -C(0)-CH2-CH2-CH3-0-); 4.14 (g, 3H, d”, -O-
CHo-CHz); 4.50 (m, 1H, d, ABX); 4.62 (br S, 2H, R1 and R2 amides); 6.81 (d, 2H,
a); 6.82 (d. 2H, J=8.8Hz, d°); 7.04 (d, 2H, J=8.6Hz, b); 7.08 (d, 2H, J=8.6Hz, ¢’).

20

30
[4-2] R3-COOH RI: -methoxyphenyl R2: -cyclopentyl R3: linker -
COOH -
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S, 2H R and R2 amde); 6.82 (d, 211, J=8.6Hz, a); 7.12 (d, 2H, J@ﬁ%%& 06
b). TyrA4B2 cyclopentyl R B d" I", \V~\OC, a,. | HHHHD Q
N b HH OWO28030249¢0 OCH3 20 d' 4-2 R3-ester Ri: -net RCEHIEMBASRE:

-cycl opentyl R3: linker ester 1.03-1.08 (M 2H cyclopentyl): 1.26 (t, 3H,

g oo Sy I A
-Q(0) - OHe- CHZS OB T S g0 C B o R A 2SS 1. 3. 02
(m 2H c1,28 2 %ﬁ ey : 1556 35 6. 3H,
CH2- CH3) ; ~4. d , . 62°(br’s, ! é& and R2 dm des)? 6.81 (d,
2H, a); 6.82 '?d ' = d); 7.04 (d, 2H, J=8.6Hz, b); 7.08 (d, 2H,
J=8.6Hz, c'). R1l: -nethoxyphenyl R2: -cyclopentyl R3:

l'i nker - COOHrw:2A4H4 09/ 2006 WO 2003/ 074990 PCT/ 1JS2003/ 005328 f ea.
1.04-1.08 (m . cyclopentyl); 1.43-1.73 (m 9H, B, cyclopentyl); 2.08 (m
2H, b", -C(O-CH2-CH2-CH2:0O-); 2.17 (t, 2I—kZA); 2.50 (t, 2H, c",

-C(O - CH2- CH2- CH2- 0-) g0 2.102- 268 (M 2H, b= -g£H2- CH2-phenyl); 2.77-3.02
(m 2H, C1,2, ABX); 3 - o - CH2- phenyl ); 3.78 (s, 3H,
phenyl - OC113); 3.99 &t, 2H, &", a5 ( 2HCH2-0O- ) ; 4149 (m 1H, d,

ABX); 6.80-6.85 (m 4H, a apd d');a N dc'). TyrAdB4 O
R2 d" b,. OR - d ~ =

Y
1
Ch ]

1,2 ¢ OCH3
10 ' d
4-X t-BOC R1: -methoxyphenyl  R2: t-BOC R3: linker’ ester
1.26 (t, 3H, ¢”, -O-CH-CH3); 1.39 (5,9H, t-BOC -C(CH3)3); 2.09 (m, 2H, b”, -
C(0)-CHp-CHp-CHp-0-); 2.51 (t, 2H, ¢”, -C(0)-CHp-CH2-CHp-0-); 2.63-2.67 (m,
2H, b’, -CH-CHo-phenyl); 2.86-2.93 (m, 2H, c1,2, ABX); 3.24-3.47 (m, 2H, 2, -
15  CHp-CHa-phenyl); 3.79 (s, 3H, phenyl-OCH3); 3.98 (¢, 2H, a”, -C(0)-CH)-CHy-
CH3-0-); 4.15 (m, 3H, d”, -O-CHz-CH3 and d, ABX); 4.26 (br S, 1H, R1 amide);
6.80-6.83 (m,4H, a and d); 7.03 (d, 2H, J=8.2Hz, b); 7.08 (d, 2H, J=8.6Hz, ¢).
E

D

R2
B
A/

H‘ H 8 b 51_
. N
0
2 ¢ OCH;3
, d'

(5]
Ve
@]
1B =4
g
n:=
O
1]
j\
o
gz

ci,

4-4 R3-ester R1: -methoxyphenyl R2: -cinmamic  R3: linker ester

20 1.25(t, 3H, ¢”, -O-CH2-CH3); 2.08 (m, 2H, b”, -C(0)-CHy-CH2-CH2-0-); 2.51 (4,
2H, ¢”, -C(0)-CHp-CH2-CHy-0-); 2.63-2.67 (m, 2H, b’, -CHp-CHa-phenyl); 2.95-
3.01 (m, 2H, c1,2, ABX); 3.27-3.46 (m, 2H, 2’, -CHy-CHo-phenyl); 3.73 (§, 3H,
phenyl-OCH3); 3.97 (t, 2H, a”, -C(0)-CHy-CH-CHp-0-); 4.13 (g, 3H, d”, -O-

' CHo-CHg); 4.58 (br S, 2H, R1 and R2 amides); 4.62 (m, 1H, d, ABX); 6.55 (d, 1H,
25  J=15.9Hz, A, -CH=CH-phenyl); 6.78-6.83 (m,4H, a and d°); 7.03 (d, 2H, J=8.6Hz,
b); 7.12 (d, 2H, J=8.6Hz, ¢’); 7.37-7.39 (m, 3H, C,E); 7.52-7.57 (m, 3H, B -

. CH=CH-phenyl and D).

. [44] R3-COOH RIl: -methoxyphenyl = R2: -cinnamic  R3: linker -
30 COOH
2.09 (m, 2H, b”, -C(0)-CH-CHp-CH2-0-); 2.50 (1, 2H, ¢”, -C(0)-CHp-CH2-CH)-
0-); 2.63-2.67 (m, ZH, b, -CHp-CHa-phenyl); 2.95-3.01 (m, 2H, c1,2, ABX); 3.32-
3.42 (m, 2H, a’, -CH2-CHj-phenyl); 3.74 (s, 3H, phenyl—QCLI;;); 398 (t,2H, a”, -
C(0)-CHy-CHy-CHp-0-); 4.46 (br S, 2H, R1 and R2 amides); 4.61 (m, 1H, d,,
35 ABX); 6.53 (d, 1H, J=15.9Hz, A, -CH=CH-phenyl); 6.78-6.83 (m,4H, a and d’);
' 73 :



~O0c., a,. I \ dWWUWND RIL RBal\ bH"/HOacl,2 CCH3 10 d 6’[?69/2006
t-BOC RI: -nethoxyphenyl R2: t-BOC R3: linker ester 1.26 (t, 3H, e
- O CH2- CH3Y© 2003894996 | 911, t-BOC - C(CHS) 3) 2 09 (m 211, P(rjrfuszoosmosszs

C(O) - CH2- CHZ CH2-0); 2.51 (t, 2H, c", - -CHZ CH2-CH2-O); 2.63-2.67 (m
2H, b’ 4 m 211,
a . 15 o éé@i%i; k! gzzgg %r—éﬁ}jé ?,')"%B)gg?g(é“ (ﬁ (SF—P %aﬁ( 1-

-C( O - CH2- CH2-"* OCHZ CH3 and d, ABX~; 4. 26 (br
S, 1H, Rl am de); 680683(m411 aandd) 7.03 (d, 2H, J82Hz, b);
7.08 (d, 2H, i;z‘g—Agﬁg, c'). ED ¢ ROAB dI~~O~c" a,. HNHHD" R
RBaNI\ b cl,2 OC OCH3 d 4-4 R3-eger Rl: -nethoxyphenyl
R2: -cinnamic R3: linker ester 20 1.25 (t, el -O-CH2-CH3); 2.08 (m
211, b", -C(O-CH2-CH2-CH2/{O); 2.51 (t, 211, , -C(0O-CH2-CH2-CH2- O );

2.63-2.67 (m 211, b’ ,d“CH -CH%-phenyI); 2.95-1{3.01 (m 2H, ct,2, ABX);
3.27-3.46 (m 2H, a',~ Ry .7 0311 phenyl - OCH3) 3.97
(t, 2H, a", -C(O - CHg CH2- CHZ O): 4 Y0- CHBICH3); 4.58 (br
S, 211, Rl and R2 am des) ARE2 (M a THFAN A 55 (%, 1H, 25 J=15. 9Hz,
A, -CH=CH phenyl); 6.78-6.83 (m4H, a ang’dp); 7 08 ( J=8.6Hz, Db);
7.12 (d, 2H, 3=8.6Hz, c'); 7.37-7.39 (m 31131 cf:E) & eH;m 3H, B -
CH=CH phenyl and D). [4-41 R3-COOH R : -nethoxyphenyl R2: -cinnamc R3:
linker - 30 COON 2.09 (in, 2H, b", -C(O-CH2-CH2-CH2-O); 2.50 (t, 2H, c",
-C(O-CH2-CH2-CH2- 0-); 2,63-2.67 (m 2H, b', -CH2-CH2-phenyl); 2.95-3.01
(m 2H, ct, 2, 4A83-estdr 3R1: ~methoxyphenyl R2: -thioether = R3: linker ester

1.26 (t, 3H, e”, -O-CH3-CH3); 1.97 (s, 3H, B, -S-CH3); 2.09 (m, 2H, b”, -C(O)-

CHy-CHo CI-I;;-O-) 2.52 (t, 2H, ¢”, -C(O)- I_{z -CH3-CH2-0-); 2. 63-2.69 (m, 2H,

10 v, -CHp-CHy-phenyl); 2.83-3.06 (m, 2H, ¢1,2, ABX); 3.11(d, 2H, J=3.7Hz, A, -

C(O) C Ho- S) 3. 27-3 48 {m, 2H, a’, CH Ho-CHa-phenyl); 3.79 (s, 3H phenyl—

0OCH3); 3.98 (t, 2H, a”, -C(O)- CH2 CHQ—C_I_‘I_Q 0-); 4.14 (q, 3H,d”, “0-CH -CH3);

4.5] (m, 1H, d, ABX); 4.55 (br S, 2H, R1 and R2 amides) 6 80-6.84 (m, 4H, a and

d”); 7.05 (d, 2H J=8.6Hz, b); 7.10 (d, 2H, J=8.6Hz, c’).

15
[4-6] R3-COOH RI1: -methoxyphenyl  R2: -thioether = R3: linker -
COCH
1.96 (s, 3H, B, -S-CH3); 2.03-2.10 (m, 2H, b”, -C(0)-CH2-CH»-CH»-0-); 2.50 (i,
2H, ¢”, -C(O) -CH»-CHp-CH2-0-); 2.64-2.70 (m 2H, b’, -CH2-CH2-phenyl); 2.82-
20 3.05 (m 2H, c1,2, ABX); 3.11 (d, 2H, J=4.2Hz, A ~C(O) CH -S-) 3.30-3.45 (m,
2H, a’, Cl-I_g-CHg—phenyI), 3.79 (s, 3H phenyl- .OCH H3); 3.99 (1, 2H, a”, -C(0)-CH3-
CHz-CH -O) 4.51 (m, 1H, d, ABX); 6.81 684(m 4H, a and d*); 7.05-7.11 (m,
4H, b and ¢’).

25 Tyr A6B6

6-X t-BOC RI1: -ether R2: +-BOC R3: linker ester
30  1.27(t, 3H, ¢”, -0-CH-CH3); 1.40 (s, 9H, t-BOC -C(CH3)3); 2.10 (m, 2H, b”, -
C(0)~CH2—C Ho-CH2-0-); 2.52 (1, 2H c”, -C(O) -CH». CH2—0H2~ -); 2. 85—3 01 {m,
2H 1,2, ABX); 3.28-3.42 (m, 4H, a’ andb) 330(s 3H, ¢’, -OCH3); 3.98 (1, 2H,
a”, -C(0)-CHp-CHy-CH7-0-); 4. 08 (br S, 1H,R1 am1de) 4 15 (g, 3H, 47, -O- CH -
CH3), 4,22 (m, 1H, d, AB__) 6.82 (d, 2H, J=8.6Hz, a); 7. 10 (d 2H, 1—8 6Hz, b).

35
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3.42 (in, 211, a', -CH2-CH2-phenyl); 3.74 (s, 311, phenyI-OCHS); 3.
2H, a'(', - O-CH2-CH2-C1 2-O); 4.46 (br S, 2H, R1L and R2 am des); @?’é&é@gos
1H, d, 35 W8:2®3/0649%8 (d, 1H, J=15.9Hz, A, - CH=CH phenyl )BCBUSB0300828( m 4H,

a and d'); 73 01/09/2006 WD 2003/074990 PCT/ US2003/005328 7.03 (d, 2H,
J=8.4Hz, Db); 7.12 (d, 2H, J=8.4Hz, c'); 7.37-7.42 (m g,H',' CE),; 7.51- 7.:58
(m 3H, B -CH=CH-phenyl and D). yr AB6 R2 | B U At(}|S d" ~bo e\OHNOb_

Rl e ¢" all i HH R3 ab HOacl 2 c OCH3 d 4-6 R3-ester R

- met hoxyphenyl R2: -thi oet laer . Ileknker ester (t 3H, e",

-0 CH2-CH3); 1.97 (s, 3H.Byg 9 , - GO -

CH2- CH2-CH2-O); 2.52 (te¢" 2H, c"ge"-C&O) - ); 2.63-2.69 (m 2H,

10 b', -CH2-CH2-phenyl); 2.83-346 (m 2/ Sl (d, 2H,

J=3. 7THz, A, C(O?-CH%-)S-); 3.27-3.48 (m ZJ-I,Hét"’H 2-£I—I?bgc|;]3/h9nyl); 3.79 (s
3H, phenyl- OCH3); 3.98 (t, 2H, a", -C(O-CHZGR-XH2-0); 4.14 (q, 3H, d",
-OCH2-CH3); 4.51 (m 1H, d, ABX~; 4.55 (br S, 2H, R and R2 anodes);
6.80-6.84 (m 4H, a and d'); 7.05 (d, 2H, J=8.6Hz, b); 7.10 (d, 2H,

J=8.6Hz, c'). 6% R3edbr RRICGHER : - nethoxyihemd R2: grbhjiperbgr, R3: |inker

- COOH 1.96 (s1.23K, 3B, ¢%, SOWR)CH3)0898 (L8R B, .20, 2.09 (m, 28, b, -C(0)-
- () - CH2- mg-ﬁiz-%@—ﬁ%-ae); (2%5,2 th&%lﬂ cC,'(~C(O @ﬁ’é: (&}"22@%1 O%:S‘ngf‘H,z' 70
(m 2H b, -Gk SEX)phaByd)2H,I=8 BEz28, T(0)-CHA-SAFB 29D, 24 (rAHE) 2’ 8nd )] d,
2H, J=4.2Hz, A3.33 (3 &¥; CHROGHR); BIBA; B 4B, (W)ﬂﬂz-@z-eg%%ifﬂgeﬂ, ¥, 3.79
(s, 3H_phenyl-CeCH2)CH3): 95 4.60 P, 114'd, ARX M- S0HBr SCHE, H@nd R) andd e 620 1H
d, AB2D; 61.081-(& B, 159, 6Higsl2); . Bin(dl, @H) J=Smi5by. 11 (m  4H, b and c'). 25 Tyr

ABB6 [6-6] R3-COOH RI: -ether R2: -thiosther R3: linker -COOH
1.98 (s, 3H, B, -S-CH3); 2.08 (m, 2H, b”, ~C(0)-CHy-CHy-CHy-0-); 2.51 (1, 2H,
¢”, -C(0)-CH2-CHp-CHp-0-); 2.86-3.10 (m, 2H, c1.2, ABX); 3.13 (d, 2H, J=4.8Hz,
A, -C(0)-CHp-8-); 3.28-3.44 (m, 4H, 2’ and b’); 3.33 (s, 3H, o’, -OCH3): 3.99 (t,

15 2H, 2% -C(0)-CHp-CHp-CH)-0-); 4.55-4.60 (m, 1H, d, ABX); 6.83 (d, 21,
J=8.8Hz, 8); 7.14 (d, 2H, J=8.4Hz, b).

Example 2 - Preparation of Candidate Artificial Receptors

The comparatively small numbers of candidate artificial receptors made from
20 combinations of 3 or 5 building blocks were prepared in 12x75 borosilicate glass test
tubes. The inner surface of the tube was modified using standard glass
denivatization chemistry. The modified tubes were convenient vessels for the test
ligand binding experiments.
The three tyrosine framework building blocks TyrA2B2, TyrA4B4, and
25 TyrA6B6 resulted in three receptors homogeneous in building block (A2B2, A4B4,
and A6B6), three receptors heterogeneous in building block and containing two
building blocks (A2B2 plus A4B4, A2B2 plus A6B6, and A4B4 plus A6B6), and
- one receptor heterogeneous in building block and containing three building blocks
(A2B2 plus A4B4 plus A6B6).
30
| - Preparation of Amino-Glass
The first step in the tube or other glass derivatization process was to
covalently immobilize a pendant finctional group on the glass surface. The reaction
of an aminoethyl silicon reagent with the glass was a strai ghtforward method for the
35  introduction of a pendant amine which was subsequently used for receptor
| - preparation (Figure 5). Amine modification was accomplished by the protocol of
Schreiber (MacBeath et al. (1999) J. Am. Chem. Soc., 121, 7967-7968).
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R d,, OVORdJdf R ~¢,. a, | HHHR3 abyc. HjHOUD J

t-BOC R: -ether R2: t-BOC R3: linker ester 30 1.27 (t, 3H, e", 61”079/%666
- O CH2- CH3Y'© 200340490%, 9H, t-BOC -C(CHS) 3); 2.10 (m 2H, RCT/US2003/005328
C(O-CH2-CH2-CH2-O); 2.52 (t, 2H, c¢", -CO-CH2-CH2-CH2-O); 2.85-3.01 (m
2H, ci,2, ABX); 3.28-3.42 (m 4H, & and b'); 3.30 (s, 311, c', -OCH3);

3.98 (t, 2H, a", Boefly,tebesvore saied @ yatenfayd-7 br then dminedHbr 300y, 4. 15

(7q103|(_ld d2i—|, % 6 Qﬁ%{e t35'51%)":;(14 Q1/ %}g/ 200‘13?1%}ﬁl ’ﬁéﬁ%ﬂ( @0/33%\%) 5tk 01 2
PCTI US2003/ oogsg(éd%%@zos Ferhh34 Arreceivediapputy)-g ml SG‘D utl@ﬂ AW O a' b c
cl,2 6-6 R3- eﬁio@eﬂy Bbvere@wlﬂﬁ ralmnumtf&u owhémext B3y, thé Bltefior#hedecadto®dnd t . 3H,
R DO NN S T T Wi i
cl, 2, ABX) Samﬂlo(sdana?hlutﬂom HidAube wer{illd €HR-0S Ml o a28hBiod4f 3% anditp a'
B e gt TRy i iy s o8 T O 5
Rl and R2 ami shdytiongygdecgmfed. 2Ille tubesswereizinsed with eﬂl@nqld drapned, axda‘-hmeat@ . 10
[6-6] RS- 000y bt i Tod RO BEEinERt i oSRRY, oyl iy SH B
- O - CHZLOCHZalé‘@dGPﬁIY QV%%t 10 (m 2H, Cl,2, ABX); 3 13 ( d 211 J=4.8Hz,

A -C(O-CH2-S); 3.28-3.44 (m 4H, a' and b'); 3.33 (s, 3H, C, -OCH3);

3.99 (t, Evaluation of Amino-Glass

The load of amine on the glass surface was determined by the method
provided by Pierce Chemical Co. as modified by Schreiber (MacBeath et al. (1999)

1S supra). The method was further modified to include THF/H,O washes to remove
non-covalently bound label. This method, including the additional step, gave
consistent semi-quantitative results.

Briefly, the method employed in these studies included adding to the amino
tubes about 2 ml of pH 8.5 NaHCO3 (4.20 grams of NaHCOj3 per liter) and soaking

20 for 5min. The bicarbonate solution was decanted and the tubes drained. -The tubes
were then reacted with an SDTB (Pierce) labeling solution (SDTB in HPLC grade
DMEF and pH 8.5 NaHCOs). The solution was made and immediately added to the
tubes, which then were shaken for 30-45 min. The solution was decanted and the
tubes were washed repeatedly with water and THF and then water. Afier addition of

25 1 mL of 30% perchioric acid, OD at 498 nm was read. A load of 2 amines per
square nm gives an OD of 0.07 for 12x75 mm tubes.

Over several batches of tubes (about 1000 tubes), loading of about 2.3
amines per square nm was achieved. Such amine loads were well within the
densities required for these studies.

30  Preparation of Candidate Artificial Receptors

Functionalization of the amine modified glass surface was accomplished by
reaction with activated carboxy! derivatives to form the amide (see, ¢.g., Figute 5).
This reaction employed the linker catboxyl in certain embodiments of the building
blocks, e. g., certain embodiments having Formula 2.

35 In the present example, coupling of linker carboxy! containing building
blocks to the amine support matrix was conducted generally according to established
methods for coupling carboxyl containing compounds to amines on supports (the
Pierce method (Pierce Chemical Co.) as described by Schreiber (MacBeath et al.
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15 211, a", -(O-CH2-CH2-CH2-O-); 4.55-4.60 (m 1H d, ABX-' ; 6.

2H, J:8.8HZ,C§3.)? 7.14 (d, 2H, J=8.4Hz, b). Exanple 2 .- Preparati Oﬁé‘(l)é(.jj@IZOOB
Candi dat e WORI(3/0¢4980 Receptors The conparatively smal | necises2o3sfosizandi dat e
artificial receptors made from 20 conbinations of 3 or 5 building blocks
were prepared in 12x75 borosilicate glass test tubes. The inner surface of
the tube was r{éaf?ﬂ)iswa))silligeIsﬁldm@bkghchmmwgro@amsmatieﬂgcpb%}gayﬁnghe
nodi fi ed tube 01 et . |_n%wlnln .
experinents. %%@I?ﬁirng%m[bggg@ﬂ ncg%? ?g%%%gﬂ%@?e&%ﬁéf"%q%ﬁiy _}@’é ; A4B4,
and 25 Tyr A6B&™ peddMiFsehition; Wifiss oyaeigpt entivationofiha cabexylrio khe dutfoN§ISOl ock

. ! ' i hding bl ock
(A2B2, AAB4, astiehiABBAY, thelbiufGing am&%@%é&%%ﬁ%ﬁ{?ﬂ&}%%n%%{é%&e B6., and

d t ai gi t bui | di ng bl.oc B2 pl _ _
aiBa’ pl o R Sebing fotiRafchs athiing bocks eamisas iyl bind
ini h pesniing afiangvaibdbkRling 2B peiod o AdorPlcUke ABBR) tubes 1t
oreoar G0 o 08 355 e W s Bt gt o LS
derivatization process was to ~ cov fué_ £y F 5° ig Ereesmeasnel onal
group on the #le#wd. surface. The reaction of an anminoethyl silicon reagent

i : I - I e 5 introduction of a
\pl)meaga;'? eag! ﬁ:s Wﬁ]ﬁ%\%&,ﬂi%@iﬁg @éér@ﬁdgg{é%gggltt# &ra%st:%BP S YrEFARAHY (Fi gure
5). Am ne'fhodf49Rstq %ﬂ%asﬁ&@@ﬁﬁl pEpH 8y5 NaBCoh dontluinif TheSabesaidrer
(MacBeat h et adcanted 998 Hralncd A cHSHRMbuATAe biokRAk) of 3% {elfofkide (@11 09/ 2006
WO 2003/ 074990Q. PCT/ US 0053 riefl g tugisg Wer e $o eélei N hat er for
1-2 hr then d‘%&?‘%’cﬁ‘ ?MP’%%%%ECOT gddeddo thecaminerglass bbes dThs/@ibed ght
Wi th " Pi r anhawerschsitandir 60 &g Weéantod) aﬁ@washedldaﬁcirq. &@ﬁﬁ» ﬁ%@&-wﬁg fTVI\-n;%tzﬁ 75

a1t ram i 104 BeR s bRy oD B e ndiaed pesiearamts ver e
rinsed wilth vexpwps were tytviedliycid mote éan Sbefbldrecessidvenamfieat ed vmt th a][n' no

i i ; i i il sol.ut i.on ()
2o ofane i oog AREE RS Srebirkd B9 it heBiwe Benileq MR uior S TRIAS. f or
60 min. The solution was decanted. The tubes were rinsed with et hanol ,

drai ned, and TAeNs heRinad ngﬂ?riaer:ufJerPr@BagQ&n- The tubes were rinsed again
wi t h et hanol ’T[%ﬁli ned, ﬁﬁa‘g(?ﬁ&'ﬁkaV\Bd to dry overnight. Evaluation of

-NH2

Am no- d ass

20 pendant amine
-Ac acetamide
-22 Homogeneous immobilized building block TyrA2B2
-44 Homogeneous immobilized building block TyrA4B4
-66 Homogeneous immobilized building block TyrA6B6
25 -22/44 Candidate artificial receptor TyrA2B2 plus TyrA4B4 (building block
heterogeneous)
-22/66 Candidate artificial receptor TyrA2B2 plus TyrA6B6 (building block
heterogeneous)
-44/66 Candidate artificial receptor TyrA4B4 plus TyrA6B6 (building block
- 30 heterogeneous)

-22/44/66 Candidate artificial receptor TyrA2B2, TyrA4B4, plus TyrA6B6
' (building block heterogeneous)

Building block incorporation was determined as described above for
35  evaluation of amino-glass. This evaluation indicated that the amide forming
reaction produced candidate artificial receptors including substantial amounts of
building block, for example, 30 to 80 % of the amines were derivatized by building
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The | oad of am ne on the glass surface was determ ned by the nethod /09/2008
provi ded by Pierce Chem cal Co. as nodified by Schrei ber (MacBeath Q? QisI?
(1999) 15veuprsdr499fhe net hod was further nodified to i NATUS0TIANSIRO0
washes to renove non-coval ently bound | abel. This nmethod, including the
addi tional step, gave consistent sem -quantitative results. Briefly, the
met hod enpl oyeblotkh Abelsmvisbaloiv drinding tathe dandidite gritfiwid hecepior mas obsépest about

m  of Shit s Ki f
S mine The bi Ao S SRR QR Sl e G 370 e, The

tubes were then reacted with an SDIB (Pierce) |abeling solution (SDTB in

HPLC grade DVF pinpid B SerbialiiidPest LEE@mfs%ﬁﬂxhﬁ'b:ﬁﬁﬁdﬂ@%tnﬁ%l i-é‘gjgi yately

added to tg tubes which Then were shaken . on was
decanted and the tubes were wadiede Froy3BuildingBlotksat er and THE and t hen

vat Sr AA}‘ te (r]I addl t lmrthﬁfexaﬁpla dmdﬂﬁte?a@&ﬁmr@&ﬁp@frs We?&ﬂeﬂed(%?t?&r 4981 g vas
rea oa er, I ves or nun
t ubes. Over scew]é(ﬁﬂat %]F%%Eﬁ d(g%egﬁfm% ‘i‘rﬁﬁﬂ'%‘i‘?h p?@%ﬂ&?‘ﬁdﬁgﬁ’ about
2.3 anines peﬁ‘ozgugmsmfmm lipmdawilti BR@darerSmddﬂgmre]ﬂrdddgqmmmeme&d_ watd hi n
the dens' t eSO doflicholnd e BeBlild if Soodn duiRRiA! | on of - Candl dat e

u na am ne

Artificial Receptors nctio I zat'1 on dified glass surface
was accor‘rﬂpl shed by reaction with activated carboxyl derivatives to form

the am de (seeviafRrfhls add Mblfod?) - This reaction enployed the |inker
carboxyl in céftain _embodi fents of the building blocks, e.g., certain
enbodi nment s hi’ﬁwaﬂprﬂﬁéb?w%ﬂﬂﬁlg@ﬁé present exanple, coupling of I|inker

carboxyl contai ni ng?d@gugacbsmg}mm’lmkéstﬂgaﬁMe@ ré];ﬁlréiﬂﬂpﬁfshﬂwifﬁnémm
conduct ed gener ¢ al r.di ?st abl'i shed h g’i | ’'ng car boxyl
cont ai ni ng comp gﬁ% g aﬁ%gn%ﬁ Wcﬁr?‘g’s(% Pﬁ &QPl erce
Cheni cal ©b.) SAGMiePeii8Bperatdissoitaddi neter (ivé ofdeliitel] veith thOﬂaﬁ 203ui0RIRH06 WO
carboxyl  gr ouS ek AL Gned ight S0 ket RSP detliRaten ' "
carbodi i m de chropaogiaiydnge HQAJDEX I@-ﬁ?dqub@tﬂdmmﬂl b QmM pH %éboidid-
| ut Af t f
sol uti on. Eﬁfr f&?e'Tﬁb et %%b ‘éﬁ&ﬁ Ef‘ o llizkd BRGAY, ngfé&l,te& ﬁ/ﬂh@ﬂpﬁ&{ ol hhRe

activated este was react ed he am no

gl ass. 5 Cou meWQTQE’Bmdﬁ £QT| a@g@t Brmpw pt 47 Gg The ééfk‘éﬁﬁtrzgf Hﬁé’ vigd then rdeesd was

acconpl i sjed hz«mmﬁm %lMd%uﬁfdehWﬁz%’ém@Ptaﬁmﬂ&mk&e%mﬁé- Hiep #4¢i tion
to the am no &ﬁb port rix aril%nF g reacted. wth bLLIdln bl ock
were acetyl at %,a ate butter for about 8 hours with a single change o
dialysis solutlon
Then, the amino-HRP was further modified to form amide links to the test

ligand. Briefly, a carboxyl group containing derivative of the test ligand was

25  converted to an activated ester using the method described above for building
blocks. The activated test ligand and the amino-HRP were reacted overnight with
- eventual addition of 10-100 fold excess of activated test ligand to amines on the
amino-HRP. The conjugate of test ligand with HRP (HRP-ligand conjugate) was
purified by gel filtration chromatography and/or dialysis, as described above. These
30  conjugates were stored at 4 °C in PBS solution with 20 ul Tween-20 added per liter
of PBS. Analyte load was determined by the UV/Vis absorbance of the analyte
and/or by amine loss. :
Figure 14 illustrates HRP (Formula H1), HRP derivatives (Formulas H2 and
H3), and conjugates of test ligand and HRP (Formulas H4, H5, and H6) that have
35 been made for and used in these examples. HRP has a molecular weight of 40,000
and 2 free amines in its native form. Native HRP was oxidized to form amine HRP
with about 20 amino groups on its surface. Amide derivatives of amino HRP were
formed by reacting the amino HRP with a anhydride or acid chloride, Preferred
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met hod. Briefly, building block am de and ot her gl ass supports were 09/2006
prepared by 10 adding to am no-glass tubes 2 m, of pH 8 5 NaHCO3 934 %8

m n. The tWOa3803E4380 decant ed and drai ned. Activated buikCk/tspond/@si8s) or
acetic anhydride were dissolved in DM/ pH 8.5 NaHCO3 and added to the

am no-gl ass tubes. The tubes_ were shaken for m decant ed, and washed
with aq. THE ap@rdstikEs ]@Fmﬁqﬁ’@ aceigmade deaivat 1%4%[9? Fﬁ?ghgaé’tdéqoyl%ﬁﬁs &% after

drying and st ofaped, € biavils dyeadchiax vniddHBPosa&tiatd Ritedony dfa tespr e
than 50-fold eﬁ%@as over am nes. Derivatized tubes prepared by this
procedure incl "those listed in Table 5. Table 5 -- Summary of Am de
Tubes Prepared. TUBE DESCRI PTION 20 -NH2 pendant am ne -Ac acetam de -22

o 4 g bbck AR Bukiihé B P BBl ichiiate é%t@gfﬁﬁ%%@@ﬁﬁﬁotﬂ“‘%ﬁi AGBG.
25 -22/ 44 Candi dat eCandiddie artificial wepﬁozsrwqrypmdpﬂsdgs xgpple Rdi ng

bl ock hetero - B2 ol
Tyr A6B6 (bu” &Egsa ﬁs@ %gg@eﬁaﬁd&g%gtﬁg%ﬂ}e&m&s \Rf@é:%h%ed w?ﬁg pl us

[e arti
receptor Tyr A4 OFYFIEEGP rogsdnesRdPely, PR AgmBregERes; %Bh"’@%l ﬁl?lé‘fate 22/ 44/ 66
Candi dat e artijrigitial reeqmpmfe ke384 PBY, rdaéﬁﬂed ahd:araﬁwaA@m (260 i)l wkisng

Bk, bt TPI°piRd R uigthler % PLA ohMER ROL BN, L L Thiia®

i ndi cated t halt argﬁelahmceiﬂors ovené imgubatedatirbom tmnpdmmwfoc&mﬁadmcbtlmﬂiofl ci al
receptors inc n I 30
to 88 % of theéjxglrmﬁpnééH\%\g}r]gpg)egl va dﬁﬁyagoﬁlftﬁlﬁb 9@99%%72%}%8%8%% &
2003/ 074990 PChhusrotien 0H582@/ml, @dkug/ﬁé, avdtonf. Welgonl obthp gpmigsate This

candi date art 'Jdﬁl@%lﬁllalngﬁﬁﬁ% 911@1{@%5 fél?é'?éd"tﬁ‘ﬁs s cgﬁcéilﬁﬁuéﬂ)érﬂ i9khéiml Hes were

derivatized wt - Screening Test, Li gands Agai nst

Candi dat e 18r t i fig@iea Th%@%?ﬁ‘b’?@ e@%@ﬂﬁ%‘ﬁﬁl@ with PEOHR8d gk WERT: hi s
exanpl e, candig@ffcd ahl iifhll THeR @BloRwas Bevetopcdskifttar HRPtsOBétfat@fbd ity to

example, the HRP chromogen (source: BioFX Corp.). Typically, 450 pl of

substrate was added and the tubes were incubated for 15 min. Then, the chromogen

solution was quickly transferred to a clean test tube and 600 pl of stop solution (0.1
20 N HCI) was added. The stopped tubes were read at 450 nm.

The receptor tubes, which were not exposed to the strongly acidic stop
solution, were prepared for reuse in subsequent experiments by rinsing with water
and with PBS, followed by addition of 2 ml PBS. The tubes were soaked with
buffer and rinsed as needed to remove the bound HRP-ligand conjugate.

25
Results and Discussion

Experiment 1:

Experiment 1 demonstrated at least that:

a) the relative binding of a particular HRP-ligand conjugate was

30 consistently reproduced over a series of tube preparations and over a period of

several weeks;

b) that HRP-ligand conjugates gave differential responses to simple
floor/receptor surfaces;

c) the nature of the floor played a role in binding.

'35 The differential response to simple floor/receptor surfaces is illustrated by
the data presented in Table 6. The data in the last two rows of this table demonstrate
that the nature of the group derivatizing remaining amines (those not reacted with
building block) affected binding to a candidate receptor. In this experiment, the test
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bind to test ligands. The test |igands were coupl ed horseradi sh per@EWOS
(HRP). Conjugates of test ligand with HRP were readily prepared by

nmet hods, WE080038X/¢#90e i n sol uti on, and were detected i n PITOSR0OI005328
guantities. 10 Materials and Methods Preparation of Label ed Test Ligand
Conj ugates of HRP and test |igand were prepared by first nodifying HRP to

i ncor por at e adégand boend prsteritorthe dnildiog look path fBre asfihg on BEA fipodtieonPed ®. g. |
15 SI GVA P-67 dHRS, | &t r and oxidized with NalO4 at about 4
Cin the dar%ﬁ%lr m@ﬂi‘gﬁﬂéé l'ig F%%lﬁe oxi di zed HRP was subjected to gel
filtration chromat o%r a;ihy e.g., SEPHADEX(r) G 25 equilibrated wth 100 nM
pH 9.4 borate T e gst 1gpad BHadg Betiny teen Immebilised Byilding BipdkrhentdeFle@act ed
with ethyl ene di am nSWSydr ochl oride for about 30 nin. at 4 C. The
derivati zed S s edyced 20 with NaBHA to yield amne derjivatized

HRP (ani no- HRP 2/mkp wad ube prdRuililing Plack addPR4Edde®) horate buffer
H@_@_ i o] Th :

for about 8 WHh—a-—s - iti-on
ani no- HRP wad-2554%er nodified tbOBSIMINGMRE | | nis -1
Briefly, a cgrbt j ARG e

converted to tj
bui | di ng bl 8PP The.
J FenD

i-vated} @paﬂ%ﬂ Cand the
overni ght wit ehtual—addi-tioh2gstylated smmortubey oy dd

i gand to am}H he-—ar-no-—HRE —CHN| un%te—.gi" RP
(HRP-1i gand ¢o ate) was puri f'gf"@f‘ﬁ@%‘?ﬁﬁwgti% chr omat ogr aphy
and/ or di al ysts—as—desertbed—ab H2% These—30 con-ugat-es—were-stored-atl 4 C

in PBS solution with 20 | Tween-20 added per liter of PBS. Anal yte | oad
was determ ne?ﬁ‘gg iHl‘ﬁtWNi s absorbance of the analyte and/or by am ne

| oss. Figure |T ustrates HRP (Formula H ), REP derivatives (Fornmulas H2
and 113), and conjFepenment grdemonstraipdaligeshB¥:HRP (For nul as H4, H5, and 116)

that have1g35 beengayraderkadpidfindifg hab BerkiiRe %o BHATRE SRucnliBBndaz @ nol ecul ar
wei ght of 40, 000 and,. 2 freeH%F({%e,s inits native form Native HRP was-
iC t

oxi di zed to fEPHFEEHRAR offze YT 20 anmino groups on its surface.
Ani de derivatives df anfTheHRRAnsRiEwad it Aetkndfcant fetor fgthedsaedbin W th

PCT/ Us2003/ 0084 e pe R lieblie R P R ro o P ar il vith 2r008 1 B t et
| i gand conj ughgesl hedieg

15 c) Binding was conirolled by both kinetic and thermodynamic factors.

d) Simple partition coefficient driven equilibria were not responsible for
the observed test ligand binding to the inventive candidate artificial receptors.

€) An unknown sample containing a test ligand can be identified by its
distinct binding pattern.

20 In Experiment 2, six test ligands (as ligand-HRP conjugates) were tested
against 4 candidate artificial receptors, 3 homogenous immobilized building blocks,
acetylated amino-glass, and amino-glass. The results of Experiment 2 are illustrated
in Figures 15-18.

Figure 15 illustrates bar charts of the binding pattern comparison for native
25 HRP, acetylated-HRP, and the TCDD derivative of amino-HRP. The values in
. Figure 15 were taken from the mean values listed in Table 6. This Figure illustrates
binding of this test ligand and these control HRP derivatives to amino-glass, to '
acetylated amino-glass, to each of homogeneous immobilized building blocks
TyrA2B2, TyrA4B4, and TyrA6B6, and to candidate artificial receptors TyrA2B2

30 plus TyrA4B4; TyrA2B2 plus TyrA6B6; TyrA4B4 plus TyrA6B6; and TyrA2B2,

-~ TyrA4B4, plus TyrA6B6. The HRP derivatives were tested at 1 pg/ml (20 pL of
which includes only 20 ng of HRP, or picomole amounts of the test ligand) against
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formed, for exanple, by reacting amne HRP with an activated ester 6?7(5@/%006
a test ligand. 5 Evaluating Binding of Test Ligands to Candi date

Artifici alWRet@@reéws Candidate artificial receptors werBCHUE003/@®d328S
described in Exanple 2. Binding of test ligand to candidate artificial
receptors was evaluated by the follow ng procedure. Briefly, one or nore
tubes, each cabé aiiteiofi§ canirelnbiddihg bloak tdntiiredeptor sardmpes.oln thivd@ertimnee®D W t h

PBS, decanted, _and_drakine B | ), .was_10 added.to the tube,

HRP- | i gand corﬁaﬁlS%E’" re\?%é%%g’&%g’a"%ﬁ%ig)a?b g 1?%%“8‘288?‘6‘8?%}3’- artificial
receptors were i nciNmg¢ thit tese dadarateeopsstaniwith theresulte ofiBsparauknt il med f or
exanple, 30 m | | 13-y DJ y
el Lded o ool HodB B resplif cpfboiorfirkl el p oo OFOINGRM RGO Y,
conj ugat e. SThithe stashee ard the concaniatioeotithe GRSt derivativg. chheagsulis lﬁ%s"hta’??é mest

concent rati on rggfe 15, vwhieMhcflic ke bindiakPatterh T8 14606 SIIE B odREARL S Hal NSed
twice with PBS, sed with water, .. decant ed, afr}l?ﬁgg‘{r.qg:bqe .%Then co] or was

devel oped wit Rpo1ely s ot 8 st anifaciapindhe RYIFERE Va3ur ce:
Bi oFX Cor p. ). cdinpiareditd the bibaling ofd ligBdESRP absjuists, eael GFERIP-ANI 30K EHRPIEH- wer e

to a ol oan teEUbObEREEEBEOEE of stop sol ution (0.1 20 N 1O} was added. -
The stoppé@d tubes Rexding efilie SRMBOiaty) whitlewsewsep epthethinding subdrchabelgioe not
Subsequent cxoary i ELHuE il E%ﬁ%f%lﬁ@és’éi*k?gf e L e
addi tion of 2HRH dipret shphesigrifieant nep-sperdfikbiadingin cithagthecondalior ¢andiddteas
Beper i ment | 1 oeDRbRoe HiEHe O S el TR R Ve
bi nding of a parti S 1@%&55@&%”% chey TgRing pragitfiy %f{]t%fhﬁirlgl%g
nooka: By i Rt e o S pl &
{1 oor r abept oroetyrsnaam gt et A Ph kor Bty RO APEE il
bi ndi ng. 35 Thecadiiifterastificiall recepsre TypAIRD plusibyeA4B4diyk A2B2 plusTysA6Béces i s
rove of this tH B R TP EREEEADRE1 Bt I RS BBe 180 g
remai ni ng am Hasirgtesibaicbats therrelagve HindingOD lsnd biaiding msttenkyergicprgsiert dyiehdi ng
to a candypat g4feeRefen bIHRPUSHEVBRLS RY 0ontBE bhfidihg block, and receptor
surfaces. The data illustrated in Figure 16 show that pattern of relative OD values
for each homogeneous immobilized building block or receptor was essentially the
same between the trials. The following order was observed from highest to lowest
OD: 1) TyrA4B4; 2-4) amino glass TyrA2B2, and TyrA2B2 plus TyrA4B4; 5-6)
25  TyrA4B4 plus TyrA6B6, and TyrA2B2, TyrA4B4 plus TyrA6B6; 7-9) acetylated
amino glass, TyrA6B6, and TyrA2B2 plus TyrA6B6.
Figure 17 illustrates bar charts of the binding pattern comparison for native
. HRP, amino-HRP, the 34K derivative of amino-HRP (Formula H4), the TCDD
_ derivative of amino-HRP (Formula H6), and the ETU derivative of amino-HRP
30  (Formula H5). These were tested at 1 pg/ml, 0.1 pg/ml, and 0.01 pg/ml. This
Figure illustrates binding of this test ligand and these control derivatives to amino-
glass, to acetylated amino-glass, to each of homogeneous immobilized building
blocks TyrA2B2, TyrA4B4, and TyrA6B6, and to candidate artificial receptors
TyrA2B2 plus TyrA4B4; TyrA2B2 plus TyrA6B6; TyrA4B4 plus TyrA6B6; and
35 TyrA2B2, TyrA4B4, plus TyrA6B6. The results shown in Figure 17 demonstrate
observed concentration dependent binding, which reflected the different binding
affinities of the receptor surfaces for the test ligands and differential patterns of
binding to the control, building block, and receptor surfaces by the test ligands.
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79 01/09/2006 WO 2003/074990 PCT/ US2003/ 005328 |igand bound better
buil ding block with free amne on the "floor” conpared to buildin M%OS
with acet amddensforees. Table 6 - Test Ligand Binds Bett erpgmuszoosovsabi | i zed
Bui I ding Bl ock than to Floor 5 Surfaces Test Ligand, 1.0 g/inl Tube or

Bui l ding Block OD (std dev) (as |igand-HRP conjugate) Acetate bare am no
tube 0.14(0.03) AcHicthgcasetol wistthsahbmibhe bitingofIIRD 1g8ledAcs lighmd. Tyr A4B4

TCoD T AaBa- o2 igtbEeRg IR AT fot el TIOuREE Bl AR 4 Bl . O9)
Experinment 2 déRBiist Mgamﬂccangugawstgwm@ besielgaatl métaéﬁﬁtbmdmqu%@luﬁtﬁ@ed
sensitive to b&ilxﬁ HE@F@ HR@tNHeA@(UHX BEnceRPA R PkéﬁPm@a tPtheteireP-NRR34K,

derivati ve. ¥ was not a S|gn|
&

bi ndi ng pétteE’Hg,T@quﬁ@l s (Fiarepi) e PR ding ﬁ@}%ﬁ%l n th observed
respect to tesﬁnnuhhl%ﬂﬂréébéﬂi&@&st%aﬁﬂbﬁdﬂfg ng was controlled by both

k
equi |1 br 1o ver e nottEus I unsraestsr ittt BdrdBabrtel ST ng Lo
E gﬁt ; _n\r/]_ent i vetm dlbﬁeétﬁxgajfranfm@m (Feneylh $I53 nsiey tva difficens protscipfoz

ining a | can b
pattern. 20 | %{%‘Pﬁ%@mﬂ“ﬁ% Igl%i ﬁﬁé‘i ém%g(ﬁldéwl@Fgﬁﬁgéigm?%ﬁ;qj%at es)
were testdd qodinhebs dddedriditistanbe, anqubated, thén d@@etpdoff e tubep wisrasd and
| bl || zed bukgihRnRlf ks dofaglo AltEH aull R0 Th ATAAAAR UoAll BTclpRES. The

results of Experlrren are i In F 15
i | lustrates ban thshthemsodynamigpretasel, ﬁE?Pp%am@aFé %ur i %Wﬁﬁddgglrtc?% tubgs

E:?Pur 2Cit5y\|,\g§ g&ggkggantfd‘ﬁtér?hﬁcﬁ% el VRY fub@wak nﬁé@dﬁ@rﬂBﬁfferTﬁﬁreﬂaif&es in
il ?ust rates  was adceigd to t(ljlvran tube,ea.n 1?9\!&1)5/ ?nlcggate& (I)\?etrr?l%h{ &v-ergl?éh? #?) 'irhl fi F' gure
15  adding, and incubating was repeated for overnight #2. This Figure illustrates
binding of this test ligand and these control derivatives to amino-glass, to acetylated
amino-glass, to each of homogeneous immobilized building blocks TyrAZB2,
TyrA4B4, and TyrA6B6, and to candidate artificial receptors TyrAZB2 plus
TyrA4B4; TyrA2B2 plus TyrA6B6; TyrA4B4 plus TyrA6B6; and TyrA2B2,
20  TyrA4B4, plus TyrA6B6.
The results shown in Figure 18 demonstrate that binding was controlled by
both kinetic and thermodynamic factors. This extends the results discussed above.
The kinetic assay detects those candidate artificial receptors to which the test ligand
binds quickly, kinetic factors predominate. The thermodynamic assay detects those
25  candidate artificial receptors to which the test ligand binds more slowly but more
tightly, thermodynamic factors predominate. The pattern of binding to the 9 control,
building block, and receptor surfaces for the kinetic protocol (addition of HRP and
30 minute incubation) was different from the thermodynamic protocol (addition of
1.0X HRP and 30 minute incubation followed by an overnight incubation in buffer),
30  but the patterns were consistent within each series.
Figure 19 illustrates bar charts of the binding pattern comparison for the
ETU derivative of amino-HRP (Formula HS5) using protocols similar to those used in
the experiments of Figure 18. In the present experiment, the tubes were incubated
for varying times before the buffer solution was decanted. Figure 19 illustrates that
35 both the extent of binding, as measured by OD value, and the pattern of binding
- changed as the HRP is incubated for increasing periods of time. These results reflect
~ akinetic response at early times and then a thermodynamic equilibrium response at

later times.
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bi nding of this test ligand and these control HRP derivatives to 01/09/2006
am no-glass, to acetylated am no-glass, to each of honpbgeneous |mmb|q| zeé)
bui | di ng W@éﬂ@lﬂ'/WﬂAZBZ Tyr A4B4, and Tyr A6B6, and to JUAAVIRA3008H26i f i ci al
receptors TyrA2B2 30 plus Tyr A4B4; TyrA282 'plus TyrA6B6; TyrA4B4 plus

Tyr A6B6; and Tyr A2B2, TyrA4B4, plus TyrA6B6. The HRP derivatives were
tested at 1 pg/m (20 pL of which |ncI udes only 20 ng of HRP, or piconole
amounts of the.t sr / 0 q2003/ 074990

PCT/ US2003/ 00 22 ¥8ek, and recept or
surfaces. In this Eyﬂm@n’mnﬂlpﬁplnlwaﬁemstmmrcenplar]ela‘.rotfmblaﬂy)SngtﬁsrantZol@ mnd

then incr eased,okihk BER dsiedlitda M iadORR IR RoRblr PRILRLARNo W Lh the

results of Experi S'to denonstrate that

receptor b¥ ndidegongirstestbpisimpleeartiionsopiiicent Adven sqyatariaaven got yggponsible
concentrati onggid Me%@té’s@h?éﬁﬁiﬁlﬁﬁn g 1d¥c ievtiV S cdddidasd &ratisidi deBefthrgume 15,

whi ch |ncludethe bi,ndi for e H o.d strate that
the HRP noi et §94iEQLAGS T % 95 g“ct&‘é"rsqnﬁﬁpﬁ@l’@@rya@@ﬁﬁl? fidi ng

ﬂ g}a t ﬁ ang 4\the a%ﬁﬁamg plhyk & thta ré%bﬂdiﬂglp@és an Ifaeg,atndpﬂafn a’aﬁn@%mts veerg.
- of the noi ety,
whi ch was usel® ta?émPHEh%WH#ﬁgﬁgwgéﬁ&c%i%ogmt%?m@g{ﬁﬁ date receptors woul d

cause fal 8@ positives. Figure 15 illustrates that native HRP did not show

si gni ficant n?Qst?)i’fagxdf Q%Pb&/é}gls']ﬂnaﬁ either the control or candidate

receptor tubes™a hest concent rati on of HRP used for these studies

Figure 16 ill ust ra’&"b%LbanV@h@ﬁﬁOSﬂ@hbmznd\IHHéC,rb@‘%ﬁﬁcMi -Elangt-Nre bi ndi ng

15 pattern fofc E@iﬁ@tﬁ‘gﬁﬁdé%ﬁﬂ‘v&b@eﬁéea%ﬁnﬂﬂsost@daem&le%h&dlaedmlﬂﬁlgqh@ss to each
of honobgeneous_i mmb

zed |ng cks TyrA2 d Tyr AGB6,
and to candi O&0ALagl) Spjte proeraR E% aépwz’fﬁm%o %2B2 pl us

Tyr A6B6; 5Tyr%ﬁﬁapln@qﬂﬁ@§%&msanﬁbﬂyrAZBz TyrA4B4 pl us Tyr A6B6. Figure
16 illustrates that both the relative binding OD and binding pattern were

consistent over 20 a triplicate screen ,the 9 control,
bui | di ng bl ock, and receptor surfaces.' sPrated in Figure 16
show that pattern of relative OD val ues gheous i mobi |i zed
bui | di ng ock or receptor was essentiz : en the trials.
The foll ng order was observed from u, gD 1) Tyr AdB4;
2-4) am no gl ass TyrA2B2, and Tyr A2B2 elu_ §425 Tyr AAB4 pl us
Tyr A6B6, and Tyr A2B2, Tyr A4B4 pl us TyrA.. -9) acety ated am no gl ass,
Tyr A6B6, and Tyr A2B2 plus Tyr A6B6. Fi gure 17 illustrates bar charts of the

bi ndi ng pattern copjgard Hfredets th@s biegraphs (based on data presented in Figure 16)

25  along with LogP data. Pairwise comparison of individual results indicate that

~ simple partitioning does not explain the observed results. For example, the binding
(OD) values for HRP-NH-34K, -ETU and -TCDD on the homogenecous, single
building block TyrA4B4 tubes spanned a range which was less than a factor of two
while LogP spanned several orders of magnitude.

30 : The binding (OD) data from the study with combinations of three building
blocks in candidate receptors has been reorganized in Tables 7 and 8 to include
LogP. Figure 21 plots the OD data for the 0.1 pg/ml HRP-test ligand conjugate
(Table 8) versus LogP. The upper graph in Figure 21 plots the values for the n=1,
homogeneous building blocks. The lower graph plots the values for candidate

35  receptors.

In the upper graph in Figure 21, the plots for the allane substituted building
block TyrA2B2 and the phenyl substituted building block TyrA4B4 generally
conform to the expectation that binding increased with increasing target lipophilicity
as indicated by increasing LogP: The plot for the hydrophilic building block

40  TyrA6B6 also generally conforms to expectations as binding was strongest for the
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HRP, am no-HRP, the 34K derivative of am no-HRP (Formula 114), the ﬁﬁﬁgﬂgoos
derivative of am no-HRP (Formula H6), and the ETU derivative of am no-

30 (For mulvORBB/07eese were tested at 1 g/, 0.1 p. g/ MeCEUsReE/®32890/ n .
This Figure illustrates binding of this test |ligand and these control
derivatives to am no- glass, to acetylated am no-glass, to each of
honmogeneous i nmots palaréydoephiliti BHU tést Hgisl Wen/@Bharetyto Miing ofttle Mord6B6, and

to candi date agid i : ; B2..pl

Tyr AGBG: - Tyr AGELT St PREEDRY o iR o P AR R AR 11
resul ts shown WereEeheraly eonsintonb (EablePeandsbppart e centlesion fhat lipophdlapendent

bi ndli ng, - whi chintepddkions sty hgledh g Siail) Al lihigtith TloBb tirgpisof the receptor
surfaces for the test Tigands and differential patterns bi nding to the
control, building block, and receptor surfaces by the test |igands. 81
01/09/ 2006 WD 2003/ 074990 PCT/ US2003/ 005328 The target screen was based on
the binding of HRP.|abel ed test |igand. Binding of the HRP-NH Ac
derivative should be mninmal with respect to binding of HRP-test |igand
conjugate to give the best signal for target binding. As illustrated by
the data for HRP-NH Ac (O 1X concentration) conpared to the HRP-NH 34K, 5
ETU, TCDD conjugates (Figure 17), the binding of the HRP-NH Ac control was
mninmal with respect to test ligand binding. Figure 18 illustrates bar
charts of the binding pattern conparison for the ETU derivative of

am no-HRP (Fornula H5) using two different protocols for determ ning

bi nding. In the kinetic protocol, the HRP conjugate at 0.1 and 0.01 10 g/ n
was added to the tube, incubated, then decanted. The tubes were rinsed and
HRP chronpgen was devel oped wi thin about 30 mn of adding ligand to
receptor. In the thernodynam c protocol, HRP conjugate at 1 g/m and was
added to the tube and decanted after incubation. Then the tube was rinsed
with buffer, nore buffer was added to the tube, and it was incubated
overni ght (overnight #1). This rinse, 15 adding, and incubating was
repeated for overnight #2. This Figure illustrates binding of this test

| i gand and these control derivatives to am no-glass, to acetyl ated

am no-gl ass, to each of honopbgeneous i mmbilized buil ding bl ocks Tyr A2B2,
Tyr AAB4, and Tyr A6B6, and to candidate artificial receptors TyrA2B2 pl us
Tyr A4134; Tyr A2B2 plus Tyr A6B6; TyrA4B4 plus Tyr A6B6; and Tyr A2B2, 20

Tyr AdB4, plus TyrA6B6. The results shown in Figure 18 denonstrate that

bi ndi ng was controlled by both kinetic and thernodynam c factors. This
extends the results discussed above.
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The kinetic assay detects those candidate artificial receptors to fdQIQI@f(’JG
test ligand binds quickly, kinetic factors predom nate. The thernodynam
assay det S¥P0GHFLR025 candidate artificial receptors toPGRUSNYIEI2Best

| igand binds nore slowy but nore tightly, thernodynam c factors

predom nate. The pattern of binding to the 9 control, building block, and
receptor surfaces for the kinetic protocol (addition of HRP and 30 m nute
i ncubati on) N different fromthe thernodynam c protocol (addition of

1.0X HRP and & m nute incubation followed by an overnight incubation in
buffer), 30 Bt the patterns were consistent within each series. Figure 19
illustrates bay charts f the R nding,pattern cgnparison for the ETU
derivative of ZAm no- HRP¥ Fonnmuka H5S) dsing protQcots simlar to those used
in the experinents of |gu?e 18, ‘Tn?he"‘pré"serﬁ’ eXperiment, the tubes were
i ncubat ed o or varying tinmes before the buffer solution was decanted.
Figure 19 B lugtrates that 35 both the extent of binding, as neasured by OD
val ue, and2t he pattern of binding changed as the HRP is incubated for

i ncreasi nggperijodg of time. These results reflect a kinetic response at
early ti ma-§ apl- then a t hernodynami ¢ equilibriumresponse at later tines.
82 01/ 09/ 2-&06%l WO 2003/ 074990 PCT/ US2003/ 005328 Bi ndi ng Eval uation: The
Hydr ophobi &/ | Epophi lic newt . = rophoBq c/eti pgphilic interactions can
play a potg tEdlly si gn%?ggnt?\‘roﬁbk?g Ofihe‘/\\bi i % of a test ligand to a
candi date pecept@s. However, it is relevant to 5 denonstrate that sinple
partition foeffli¢lent driven equilibria were not responsible for the
observed tjgst i gand bi nding to the inventive candidate artificial
receptors.gln |addition, it is relevant to define the role that sinple

| i pophili cﬁhyg ophobic partitioning plays in the present Exanples. In
fact, the pregént binding results were not sinply the result of |ip

ophi l'i c/ hyg@ro 0510 interactions. 10 Test Ligand LogP Versus Binding The
LogP val ue§ fi e -NHE BHAc, ar NER 348, aNHoETWand - NH TCDD t est

| i gands whgch™Werfe used/for® thi's dtudy were’cal’cul/ated using the ACD/ LogD
Suite progiwmam ( Advanced Chem stry Devel opnent Inc., Toronto, 15 Canada).
The val uesgobt Li ned were: TARGET LogP -NH2 -1.74 -NHAc -1.05

1

-INH-Ac
-1.05
0.19
0.06
1.14
0.56
0.04
2.06
0.23
0.99
1.68

Table 7 - Binding (OD) data from combinations of three b
HRP-NH2
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candidate recepiors provide an extended perspective on the role of lipophilic
interaction (Figure 21, lower graph). The conclusion from these plots is that
although lipophilic driven partitioning may have played a role, it was not the
5  dominant factor. For example, the plot for the candidate receptor made from the

combination of TyrA2B2 plus TyrA4B4, which was the most lipophilic combination
of building blocks, significantly decreased as LogP increased above the ETU value
of 0.26. The OD values for ETU, 34K and TCDD binding to the candidate receptor
made from the combination of TyrA4B4 plus TyrA6B6 were similar (1.10, 0.93 and

10 0.87 OD respectively) even though their LogP values span more than 3 orders of
magnitude (0.26 to 3.84). Clearly, lipophilic binding was not the major factor in test
ligand binding by these candidate receptors.

Binding Evaluation: Test Ligand Binding Patterns

15 Binding Pattern Interpretation

Figure 22 presents the data from this example for the candidate receptors

with combinations of 2 and 3 building blocks versus the Ac control target and the
three 34K, TCDD and ETU test ligands. It is clear from Figure 22 that the test
ligands bound to the candidate receptors with different binding patterns. An

20 unknown sample that contained one of these four HRP conjugates could be readily
identified by its distinct pattern.

Binding Affinity
It is significant to note that the observed binding affinities, even after testing
25  asuite of only 4 candidate artificial receptors and 3 building block surfaces, spanned
several orders of magnitude (Figure 17). An estimate of binding affinity for the best
receptor (TyrA2B2 plus TyrA4B4) for the ETU conjugate gives a range of Kpinding
of 2x 104to 6 x 105 L/M.

30  Reproducibility
Binding of ETU to the suite of 9 control, building block, and receptor
surfaces gave OD readings from replicate experiments that were reproducible to
within 5-20% (CV) for the different tubes. Certain of the tubes used in these
experiments have produced good results through repeated use over a period of

35  several months.
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obt ai ned for Uaack@ivasnati ons of two and three buil ding blocks in

Identification of an optimum (specific, sensitive) working artificial receptor
from the limited pool of 9 conirol, building block, and receptor surfaces was not
expected and not likely. Rather, the goal of these two experiments was to

5 demonstrate that candidate artificial receptors could be assembled and tested to
provide one or more lead artificial receptors. This has been successfully
demonstrated, Plus, a working artificial receptor complex was identified.

Example 4 - Screening Test Ligands Against Candidate artificial receptors
10 Made From S Building Blocks
In this example, test ligands were evaluated against a broader range of
candidate artificial receptors including combinations of up to 4 building blocks and
made from a total of 5 building blocks.

15 Materials and Methods
Building Blocks
Building blocks were made as described in Example 1.

_ Candidate Artificial Receptors

20 Tubes with modified amino groups, homogeneous immobilized building
blocks, and candidate artificial receptors including combinations of 2, 3 and 4
building blocks were prepared as described in Example 2. This resulted in a set of
34 control, building block, and receptor tubes (Table 9). The tubes with modified
amino groups are designated as Floor tubes in Table 9. The tubes with

25  homogeneous immobilized building blocks are designated as n=1 (number of
building blocks immobilized in tube equals 1) tubes in Table 9. The tubes with
candidate artificial receptors are designated as n=2, n=3, and n=4 tubes in Table 9.
Table 9 lists the order in which resulis for the floor tubes, immobilized building
blocks, candidate receptors with combinations of 2 building blocks, candidate

30  receptors with combinations of 3 building blocks, and candidate receptors with
combinations of 4 building blocks appear in Figures 23 and 24.
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Caﬁdidate Receptors with Candidate Receptors with
Combinations of 2 Building Blocks Combinations of 4 Building Blocks
n2.1-22/42 nd.1 - 22/42/44/46

n2.2 - 22/44 n4.2 - 22/42/44/66

n2.3 - 22/46 nd.3 - 22/42/46/66

n2.4 - 22/66 n4.4 - 22/44/46/66

n2.5 - 42/44 n4.5 - 42/44/46/66

n2.6 - 42/46

n2.7 - 42/66

n2.8 - 44/46

n2.9 - 44/46

n2.10 - 46/66

Results and Discussion
5 Example 4 demonstrated at least that:
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20
Binding Evaluation: The Hydrophobic/lipophilic Component, Continued
Comparison to the Lipophilic Mean
The data from this example for HRP-NH-34K also provides information on
the role of lipophilic interactions in the observed binding (Figure 24). For example,
25  ifitis assumed, for the sake of an hypothesis, that the binding OD observed for the
single building block, homogeneous/lipophilic building block tubes is
predominantly a resnlt of lipophilic partitioning (note that aromatic recognition
elements can also exhibit pi bonding, etc.), then the mean binding observed for the
[f-phenyl], TyrA2B2, TyrA4B2, and TyrA4B4 tubes (cach of which includes
30  building blocks with similar recognition elements) should be equivalent to the
| ‘lipophilic component’. The mean for these four tubes was: mean 0.40 OD, StdDev
0.15. Clearly, examination of the binding data in Figure 24 indicate that the
lipophilic component of binding was not the only factor which contributes to the
observed binding. For example, the candidate receptor made from the combination
35 of TyrA4B2 plus TyrA4B4 produced an OD 1.51 and the candidate receptor made
- from the combination of TyrA2B2, TyrA4B2, TyrA4B4, plus TyrA4B6 produced
OD 0.82: These receptors include lipophilic/hydrophobic recognition elements like
TyrA4B2 and TyrA4B4, but produced greater binding than the lipophilic mean.
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domma:nt Alternatively, binding is more hkely to be a cooperative sum of the
individua] interactions. The data in Table 10 demonstrate that there was a
significant (2 to 4-fold) enhancement of binding for the heterogeneous candidate
15 receptors including combinations of 2, 3 or 4 building blocks when compared to
their homogeneous counterparts including only a single building block. The data
was from HRP-NH-34K versus the set of building blocks (Figure 24). The
Component Average (Expected) value was calculated from the observed OD for the
appropriate single building block components, e.g. for TyrA2B2 plus TyrA4B2 the
20  component expected was the average of 0.63 OD for TyrA2B2 and 0.32 OD for
TyrA4B2 which was 0.48 OD.

TABLE 10 - Comparison of average versus observed binding.
25  Building Blocks With Similar Recognition Elements (n=1)

D Ob

nl.l  TyrA2B2 0.63

30 nl2 TyrA4B2 032
nl.3 TyrA4B4 0.42
nl4 TyrA4B6 0.40
nl.5 TyrA6B6 0.06

35
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2003/ 074990 PCT/US2003/ 005328 Bi ndi n'g Eval uati on: Test Ligand Bi nél‘ ng

Pat t er ns, 2&onflymidRe, TyeAdB31 TatdBd, piits Recolifi ti on El enent Cooperati ve

Bi ndi ng An essential feature of selective and sensitive binding by a
receptor is that 5 the various binding el enents within the.receptor site

cooper at e to PEEIREACOUSIPINAINGINGUCIIRS: nAIEAdICAiCch i s greater than the sum of
the individual intehaphildns blotRIhAL tHO re&%ﬁﬁ%%?exﬁé&ﬁﬁ%%@@diﬁg BRcROtheA, | f
bi nding was S{_erggl ftion eI%l\‘ln%;RaSQVelﬁaI :]:n%%%ml ar 2 ‘lsjn'clﬁ:(ij:ure and properties, e.g. building
30 blocks TyrA2B2, TyrA4B4 and TyrA6B6, are described as having similar
recoguition elements, Building blocks which that had recognition elements with
structures that are different in structure and properties, e.g. building blocks TyrA4B2
and TyrA4B6, are described as having distinct recognition elements. The binding
pattern shown in Figure 24 has 6 peaks which indicate binding was above the mean
35  for the data set. Table 11 lists the building block composition of these candidate

receptors
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91 01/09/ 3906 WD 2003/074990 PCT/ US2003/ 005328 Sel ected Bui |l di ng Bl ock
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prepared from heterogeneous recognition elements played a key role in artificial

receptor development,
20
Conclusions
These results demonstrate that there was a significant enhancement of
binding for the heterogeneous (n=2,3,4) candidate receptors when compared to their
homogeneous (n=1) counterparts. When combined with binding pattern recognition
25  and the demonstrated importance of both heterogeneous recognition elements and
heterogeneous building blocks, these results clearly demonstrate that the present
artificial receptors performed and will perform as expected to achieve the goal of
target specific and sensitive artificial receptor development.

30 Example 5 - Preparation of Microarrays of Candidate Artificial Receptors
Ultimately, the candidate artificial receptors will be presented in a

microarray format on, for example, glass slides. The preparation of microarrays will
employ known procedures for evaluation and optimization of robotic plate
preparation and microarray high throughput screening systems. Studies with

35  microarrays will extend the current results to evaluation of an array made from 10

| building blocks, an array made from 18 building blocks, and an array made from 81

‘building blocks. Microarrays will be made from a 10 building block set including
TyrA2B2, TyrA2B4, TyrA4B2, TyrA4B4, TyrA4B6, TyrA6B4, TyrA6B6,
TyrA6B8, TyrA8B6, and TyrA8BS. A set of 10 building blocks will be combined

40  to provide 10 spots of homogeneous immobilized building block, 45 spots of
candidate artificial receptors with two building blocks, 120 spots of candidate
artificial receptorsl'with three building blocks, and 210 spots of candidate artificial

receptors with four building blocks. Microarrays will be made from an 18 building
: 93
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24  TUBE BUI Lﬁf ﬁ%‘%ﬁ&%ﬁ% glﬂclofr% ﬁufﬁcﬁnk%ﬁrg‘gagé%g‘gué}]e%& ¥ n2.5 4- 294 4
n2.7 4-2 6-6 nigopmiting io-formg candidede &tificiz! recapigrsend gantrolmzpptsd- 2 4-4 4-6

OCCURRENCE RATIO 2/6 5/6 3/6 2/6 3/6 15 Cearly, the 4-2 Building Bl ock
played a significant role in the binding of the HRP- NH 34K test |igand.

Thi s obsel¥ation cHrfbpriddemriad thateasiised i te wrelratiogindrhsgnpended claims,

the singular forms "a," “an," and "the" include plural referents unless the content

clearly dictates otherwise. Thus, for example, reference to a composition containing

"a compound” includes a mixture of two or more compounds. It should also be

noted that the term “or” is generally employed in its sense including “and/or” unless
15  the content clearly dictates otherwise.

It should also be noted that, as used in this specification and the appended
claims, the phrase “adapted and configured” describes a sysiem, apparatus, or other
structure that is constructed or configured to perform a particular task or adopt a
particular configuration to. The phrase "adapted and configured" can be used

20  interchangeably with other similar phrases such as arranged and configured,
constructed and arranged, adapted, constructed, manufactured and arranged, and the
like.

All publications and patent applications in this specification are indicative of
the level of ordinary skill in the art to which this invention pertains.

25 The invention has been described with reference to various specific and
preferred embodiments and techniques. However, it should be understood that many
~ variations and modifications may be made while remaining within the spirit and

scope of the invention.

30
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prepared from heterogeneous recognition elenents played a key role in
artificial receptor devel opnent. 20 Conclusions These results @f g?eé)@ég
that there was a significant enhancenment of binding for the het g@
(n=2, 3,4) candi date receptors when conpared to their honobgeneous (n=l)
counterparts. V\h@,n i,hed Wi th binding pattern recognition 25 and the
denonstrated i np #t‘“‘glgn@g[oﬁgﬁgﬁ het er ogeneous recognition el enents and
het er ogeneous buil di ng bl ocks, these results clearly denonstrate that the
present artificial receptors perfornmed and will perform as expected to
achi eve the goal of Iltar ghmethod of makinmmbeterogrmidus beilding bibélciraly, thecept or
devel opnent. 30 mﬁpﬁ - .Preparation of Mcroarrays of Candi date

Ut

Artificial Receptors tely, the candidate artificial receptors wll

be presented 5}n a nﬁppbdmb!ﬂ_;ﬁlngbromtloarsolikd‘suppcmﬁam@hgaﬁtgbﬁ?,stsgamﬁ@g The .
preparation o r.a . (nown procedures for evaluation an
optim zation of %@%@sﬁ; a%'ﬁrﬁwgc'hb‘fl@ﬁrb%}(%n and m croarray high throughput
screeni ng systens. Shndefefidently édipBiy dﬁbwéﬂﬁéﬁlﬁﬁéﬁty‘@fbbili&i‘gﬁaﬁﬁs&megdﬁlar ent

results to eval uatilﬁn tgf an array made from 10" buildi'ng ocks, an array
made from 18 buffPEPRY BF#OKs, and an array nade from 81 building bl ocks.

Mcroarrays will be yiR@gs § HRM Bt Pl ;0 ' ' Tyr A2B2,
Tyr A2B4, TyiéABZ, Tyr AAB4, _T%BG, y(a%ég%?g#@gtﬁ)é%ﬁuq@%@gg{g%?ASB& and
Tyr A8B8. A &%t $ronfiGreffomgrisesa preondepnitiinationef wding hladks. 40 t o provi de 10
spots of homogeneous i mobilized buil ding bl ock, 45 spots of candidate

artificial receptors with two building bl ocks, 120 spots of candi date
artificial receptor@-w tHhathethel dfielaim il iprihéreoiprsispnd 210 spots of candi date

artificial receptors,:W r i.l di ng.bl ocks. Mcroarrays will be nade
froman 18 buil di ng‘f@%%’%%%%@%tz%wﬁ@@m 9S2003/ 005328 bl ock
set including Tyr A2BRerciiypiFig comrisedBplyiny/théhBdure bV HAMRE bIdoks AARS

Tyr A6B6, TylrSAGB&i T{é@?EG and Tyr 8B§%yAﬂ@stgt of 18 bui :ﬁ% ng %f%ogis will be
conbi ned t d pr SHERPRAT B 3}lcast pre H{dhaigeleous | nmobi | i zed buil di ng bl ock, 153
spots of candidate artificial receptors with two building bl ocks, 816 spots

of 5 candidate artificial receptors with three building blocks, and 3,060
spots of candidate 3-art iR aetiod péelaipt bvderin applyingrcobpribatiapplyingocks. The

ut ficient 1o peosaeidiplThatiag ool heBiroltipdtlstd bk B B8R candi dat e

artificial receptors and control spots.

20 4. The method of claim 1, wherein applying comprises piezoelectric
spotting, pin spotting, or electromagnetic spotting.

5. The method of claim 1, wherein the solid support comprises a glass
plate or microscope slide. '
25 '

6. A method of making a receptor surface, the method comprising:
applying a plurality of building blocks to a region on  solid support;
: independently coupling each of the plurality of building blocks to the solid
support in the region. |
30
7 The method of claim 6, further comprising:
- mixing 2? 3,4,50r6 different activated building blocks;
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10 It should be noted that, as used in this specification and the appended
clains, the singular forns "a," "an," and "the" include plural éif %renéa
unl ess the content <clearly dictates otherw se. Thus, for exanpl ,/ 972006
reference to a conposition containing "a conpound” includes a m xture of
two or nore conmpounds. It should also be noted that the term"or" is
general |y enpl oyed i r¥herein anphidng domeotised ppplyingithe frixtirewf beikng tdcks tehe ont ent
clearly dictatesg ' .shoul d al so be noted that, as used in this
specification ané’ggﬁﬁipﬁé%@ﬁag °§'cl ai ns, the phrase "adapted and confi gured"”
describes a system apparatus, or other structure that is constructed or
configured to perforga rticul ar. tas r adopt .a particular
configuration to. Th? ph?g%eéh&g?ﬁﬁf%}ingh‘%w&%ﬂ% EPMPREST ApRIYIiged 20 ,
i nt er changealdl y inditiuad bétivetes bildigyblgRs %&E&swniﬁer% ianged and confi gured,
constructed and arranged, adapted, constructed, manufactured and arranged,
and the like. Al publications and patent applications in this
specification are ingi catfheenddod of B1Sind ' L e art to
which this i nvenfi on pertains. 25 Qﬁle ?W&ﬂ%ﬁgﬁgga@éﬁ@éé%$?%3 with
reference to vaPaE?ugf‘!"ﬁleci fic and preferred enbodi ments and techni ques.
However, it should be understood that many variations and nodifications
may be made while remaining within the spirit and scope of the invention.
30 94 01/ 094006 WHAT | Shemathne:or dlsm 6 whercimsheheckptk surfich bgnrisbedter ogeneous
bui | di ng bl ock . hod conprising: 5 applying building blocks to
a solid support%g%e%{@cﬁaélr%wgf ‘spots, each spot conprising a plurality
of building bl ocks; independently coupling each of the plurality of

buil ding bl ocks to the sglid . s ort in the spots; wherein a first spot
conprises a first cg?r‘bi nﬂ?'&ﬁhﬁgf&!ﬁ’mdiﬂﬁﬂﬁ%cks and a 10 second spot

conprises a second el spaddopiprieh am}damﬁaeamu?@%bﬁm- method of claim

1, further ]onprisi n?: mxing 2, 3, 4 5, or 6 di _rent’activated
bui | di ng bl'dcks; whé ‘éﬁ"‘hWGPWWé&?ﬁﬁi@é@nﬁwplﬁbuﬁ@mgﬁcaﬁxture of
bui | di ng bl ocks t0 YhgeinkR SAkI Rduot e of mt he spots. 3.
The method of claim1, \llxlherei_n %B%gng o%ﬁ?é’g&:{‘t‘d’&%&gﬁa"
combination of building blocks and n is less than about 1,66 million.

12, The method of claim 11, wherein n is less than or equal to 816, 2300,
20 - 3,060 3,240, 12,650, 14,950, 85,320, 88,560, 100,000, 1.66 million, or 1,663,740.

13. A method of using an artificial receptor comprising:
contacting a first heterogeneous molecular array with a test ligand,
the arrey comprising:
25 a support; and
2 plurality of spots of building blacks indopendently coupled
to the support; '
the spots of building blocks comprising a plurality of
| building blocks; and
30 the building blocks being independently coupled to the
support; ' o
- detecting binding of u test ligand to one or more spots; and
~ selecting one or more of the binding spots as the artificial receptor;
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i ndi vi dual activated building blocks to the support in at |east one of the
spots. 20 4. The nethod of claim1l, wherein applying conprises ‘

pi ezoel ectric spotting, pin spotting, or electromagnetic spotti n%l/Q_Q/r%QOG
met hod of claim1, wherein the solid support conprises a glass plate or :
m croscope slide. 25 %'ﬁreA met hod of making a receptor surface, the nethod
comprising: appl yi nd"bsrep the building blsckyinithedimay défine alfast et ofbuilyigdidocksy a sol i d

support; indep Ji Of, .t lurali.ty of i 1 di ng bl ocks
o The sol i d  ounoak phalp e BREKLB ' oHEyDnite Bngtek sPos e e ur ¢ nor
conprising: mi¥hergseioted bindingTpmbinatoncif bhikimyHlodket i vat ed bui | di ng bl ocks;
95 01/09/ 2006 wherein applying conprises applying the m xture of building
bl ocks to the solid support in the region. 8 The nmethod of claim6,

wher ei n appl yi ng conp.i s eEheaettiosion elainb] 3, WHlkriin Gt BG4 kb Ckomthibadang bl ocks
to the support Ilé&d&:%?icn%ﬁ%' on. 9. The nethod of claim®6, wherern the solid
support conprises a tu e,ccp&r'ate, or well. 10 10. The nethod of claim 6,
wherein the receptor surface conprises at |east one artificial receptor.
11. The met hod of clasiml wherein: a third spot conprises a third

conbi nation of building BheEwthod afrleimld, further sproprisingrpr i ses a fourth

conbi nation of buil GeRemin®eeo =M ryes continues .through an
nth spot cona)ri sing an n s8 conﬁbﬁgﬁéﬁﬁpg’%ﬂgﬁﬁo ?{ﬁﬁ't@‘f%’gﬁgmgﬁd”ﬂﬂqgs | ess
than about Y 6654 1ion. 12. The method of claim 11, wherein n is less than

or equal to 816, 23QQ, 0 3. 240Q. 12. 650,14, 950, 85, 320, 88, 560,
100, 000, 1. 66 nil | i o%‘,gveé"#’?“%: %’é%’?%’g‘? co q%‘?“%ﬂé“ré?eﬁﬂ’c?"gfonﬁ% Heresavelaeed £ i ci al
r etcept olr _ congr icombipatians of tuildingdlaekd, Itl'[e&i;xéd‘l@ie& E&ﬁﬁﬂ?%%eiéﬁg ldgﬁfrﬂt %,lna{ r ayf W th
a test |igand; e array conprisijng: a support; and a plurality o
Spots of bui 1 aitt By BAPor FRETeledted Fogbtesiant ofongins bioeiss uppor «
contacting & second heterogeneous molecular array with the tost ligand,
15 the second heterogeneous molecular array compri sing a plurality of
spots,
the spots comprising a developed combination of building blocks;
detecting binding of a test ligand to one or more spots of the second
heterogeneous molecular array; and
20 selecting one or more of the spots of the sccond heterogeneous molecular
array as the artificial receptor;
wherein the building blocks in the second heterogeneous molecular array
define a second set of building blocks.

25 _ 16.  The method of claim 15, wherein the ar_tiﬁcial receptor comprises 4
 lead artificial receptor.

17. The method of claim 16, further comprising varying the structure of

the lead artificial receptor to increase binding speed or binding affinity of the test
30 ligand. |
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t he spots of building blocks comprising a plurality of building blocks;
and 30 the building bl ocks being independently coupled to the S¢Jg2®r9t
detecting binding of a test ligand to one or nore spots; and se |r(92(cmé
or ‘nore of the binding spots as the artificial receptor, 96 01/09/2006
wherein the building plocks in the array define a first set of building

bl ocks, and the pl ur & t yltsmethadofelagn H, Susther domprisiag wrging the swaturbofidi ng

P Tt et oo 9 sciRid aBhh Sl A, ORI DRk Aelly B ERES, 000K

5 14. The nethod of claim 13,” whereln iCla rises a
lead artificial iB&€@eptor. 15. The nethod of clai.m 13, further conprising;
determ ning the conbi nati ons of buil ding blocks in the one -or nore binding
10 spots; devel opi ng, based on the conbi nati ons determ ned, one or nore
devel oped cénbi nat i Bhs qhe mettod bfigaibl I8¢ Whercih iR M &lPPEMIGHIRLat i on bei ng

distinct from se in th e or e.selected conbi nati ons of buil ding
bl ocks; contactin %ess%%hﬁofé%%w?B@"WP@ém ar array with the test
|l i gand, 15 the second het er ogeneous nol ecul ar any conprising a plurality of

spots, the spots conpri SI@E? a_devel oped conbination of building blocks;
det ecting bi ndi ng of*’a t e¥methedefslain 18, jehesnin the fiest ags of bnildingtbhwkss econd

het er ogeneous mh@ﬁb@s@@uﬁﬁfﬂ?larFé}Qet%@bﬁiﬁiirfgggédtﬂﬂ t%g@?is%[eﬁeof%i] cfirl&g? spots of

the second het %r%%g eous nol ecular arra%gb e ar cral receptor:;
wher ei n t he!%uit it pibsat af the lerges se6 ntbuilding blugks, endithc first sbsst &moar r ay

define a seconqqgieiiefto MM sdchd' @bt OCks. 25 16. The nethod of claim 15,
wherein the artificial receptor conprises a lead artificial receptor. 17.

The net hod of claim 16, further conprising varying the structure of the

lead artificial recgptor.,to i.ncrease hi ndi ng speed or binding affinity of
the test 30 Iigand> 97 ptyg)o%@g amm H.wﬂerc%thepsputscomprisez,3,0?4 Y

building blocks.
15
22.  Themethod of claim 15, wherein the spots of the second
heterogeneous molecular array comprise 3, 4, or 5 building blocks, and the spots of
the second heterogeneous molecular array comprise more building blocks than the
binding spots.
20.
23.  Themethod of claim 13, further comprising:
identifying the plurality of building blocks making up the artificial Teceptor,
coupling the identified plurality of building blocks to a scaffold molecule:
| evaluating the scaffold artificial receptor for binding of the test li gangd.
25 o
24, The method of claim 23, wherein:
o coupling comprises making a plurality of positional isomers of the building
blocks on the scaffold;
_ ovaluating comprises comparing the plurality of the scaffold positional
.30 isomer artificial receptors; and
o - selecting one or more of the scaffold positional isomer artificial receptors as
“lead or working artificial receptor. | |
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18. The nmethod of claim 14, further conprising varying the structure of the
|l ead artificial receptor to increase binding speed or binding affinit

the test ligand. 5 19. The nethod of claim 13, wherein the fi rsbig&&/oﬂms
bui'l di ng bl ocks conprises a subset of a larger set of building blocks. 20.
The nethod of claim15, wherein the first set of building blocks conprises
a subset of a |arger et @The wethodiefiripitnl16chghervbrepdsingond subset of bui | di ng

10 bl ocks defines a g el araer..saet. of bui | di J.ocks nd the
frrot subset io nor IAlndthe BRI BG ookt mikins o BY aeRB! SeerlB of
clai m 13, wherei n t heogping theddentifiedydurality 3f bwilding blduks todi sogffod @elesule; 15 22.
The met hod of claim 15, wher.ein spats of the, secon het er ogeneous

nol ecul ar array conprel‘"g'éahﬁ,gﬂ'&,scaﬁ“nga% “l"]d?"ﬁbtob{ébh’ﬁg',“ga ctepldigaibi s of the

second het er ®@eneous nol ecul ar array conprise nore buil ding bl ocks than the
bi ndi ng spots. 20 23, The nmethod of claim 13, further conprising:

i dentifying the plur&fityThsrmethnd aficlain Bf.odesiniaki ng up the artificial
receptor; coupling lihd Stk dsGRb I oW il (QlcTaTo Mol al0a
scaffol d nol ecul e; g@l u%ti g the s%f%#ﬁgféespﬁg#gﬁo recefp orﬂ?[o% bi ndi ng
of the test |igd¥gks gghosraffiide met hod of clai m 23, wherein: coupling

conprises naking a p N . i jﬁg hsomer f bui.l ding bl ocks
on the scaffold, eva+%%ﬁr%%én§%%c§i%§%é C ?lpeﬂlfrg%@toﬁtggﬁ?ah?gﬁogwow t he
scaffol d podDt i eaewicr ar@ficidl seneptorsparkli fi ci al receptors; and sel ecting one or

nore of the scaffold positional is r jficial receptors as |ead or
working artificial r&CeeRRe °’9‘§°’i§f? géﬁ‘i%é’y p%@‘?“#%%{)'ﬂgﬁaldmﬁoﬁi% 15,
further conpri sledor wetking aftificialreédporpl ural ity of buil di ng bl ocks making up

the artificial receptor; coupling the identified plurality of building
bl ocks to a scaffold nolecule; evaluating the scaffold artificial receptor

for binding of the t9st IThémBfed f claim 13, further comprising applying the test ligand
15 to one or more spots that function as controls for validating or cvaluating binding to
an artificial receptor.

28, The method of claim 27, whercin the control spot comprises no
building block, only a single building block, only functionalized lawn, or a
20  combination thereof.

29, A composition comprising;
a support; and
a portion of the support comprising a plurality of building blocks;
.25 the bujlding blocks being independenily coupled to the support.

| 30.  The composition of claim 29, comprising a candidate artificial
' receptor, & lead artificial receptor, a working artificial receptor, or & combination
thereof.
30
o 3. The composition of claim 30, wherein the support comprises a
- scaffold molecule. | L ' '
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26. The nmethod of claim 25, wherein: coupling conprises making a plurality
of positional isoners of the building blocks on the scaffold,; | wat
conprises conparing the plurality of the scaffold positional 18¥f‘é@§142r6;06
artificial receptors; and selecting one or nore of the scaffold positional
isomer artificial receptors as |ead or working artificial receptor. 27.

The method of clai m3i®, fIkekempasisiopof SaimpBlaphéreinthy artifecial easeptori gand 15 to
one or nore spotc§m% : 2,f3u5'%tj)ﬁ]diﬁ‘gre&%gﬁﬁi%ﬁlo&&r val i dating or eval uating
[ . ) e

binding to an art ral 'réceptor met hod of claim 27, wherein the
control spot conprises no building block, only a single building block,

only functionalized wn,. or a 20. cophi.naj.i on thereof. .29.. A conposition
conprising: a suppojrafa; ghaagn%ﬂ%pp8ﬂéf%\a1a2{9h@n§:&51ﬂ%fap{uﬁ%ﬁ)b9ﬁsg?tﬁan €olurality
of buil di ng Bl osdgport;25 the bui |l di ng bl ocks bei ng i ndependently coupled to

t he support. 30. The conposition of cl ?i m 29, conprising a candi date
artificial receptor, a [egpPtseamariseplyrditeoktyiidingblaskscamdy artifici al

receptor, or a.conbinati ﬂ;@buﬁcj}ﬁ‘é@l%ksb&ﬂgﬁﬁ%xﬁﬁtl?gmgegita hﬁggﬁggd ai m 30,

wherein the support conprises a scaffo | 'ecu 01/ 06 32. The
conposition of claim30, wherein the artificial receptor conprises 2, 3, 4,

o, or 6 different byl di &h@ﬁ&ﬁouﬁzaﬂgi»ﬁﬁm@é&]{?é‘aré’fm Gledhtad :
conprising a plurality of spots on the support; e spé‘t conprising a
plurality of0 buittagi ng bl ocks; and the building bl ocks being i ndependent!y
coupled to the support. 34. The conposition of claim 33, wherein the spots
are configured in an 10 array. 35. The conposition of claim 34, wherein
the array conpri ses3$or eThchamposkitdbf slati 34, whercitthe dhy coMPHNS iokoharpf cl ai m
33, wherein th%zi&s%to?s conprise 2, 3, 4, 5,

15 36.  The composition of claim 33, wherein the spots comprise 2, 3,4, 5,
or 6 building blocks.

37.  The composition of claim 33, where¢in the support comprises a solid
support,
20
38.  The composition of claim 37, comprising a plurality of spots on a
surface of the solid support.

39.  The composition of claim 33, wherein the support comprising a

25  functionalized lawn and the building blocks independently coupled in spots to the

lawn.
40.  The composition of claim 39, comprising a functionalized glass
_ support.
30
4l.  The composition of claim 33, wherein the support comprises a

scaffold molecule.
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or 6 building blocks. 37. The conposition of claim 33, wherein the support
conprises a solid support. 20 38. The conposition of claim 37, Sf%r'/sﬁn%
a plurality of spots on a surface of the solid support. 39. The 9/2006
conposition of claim 33, wherein the support conprising a 25 functionalized
| awn and the buil ding bl ocks i ndependently coupled in spots to the dawn.
40. The conposition 2. clHierco®Positiommf claimi 20 wherkinnct i onal i zed gl ass

support. 30 41. The osi.tion.of claim 33, wherein the support conprises
a scaffold nol ecul e&‘g%oﬁf%'gwsﬁ‘bﬁ%“%%, The conposition of claim 29,

wher ei n: the suppor t the surfice smsprizesdregiogand the surface conprises a region,
and the region conprjses, acBI uralit f buil di nq bl ocks; 5 the building

bl ocks bei ng i ndepenQBFEIR} ceyBtises & PRumlitbraf buildinablocksy 3. The conposition of

clai m 42, whérein t e bR HICRIBYIASASependedtly duplad to BE «fipditi | di ng bl ocks.
10 44. The conposition of claim 42,§wher ein }i epsu;?por%uggéwrfpri ses a tube
or well. 45. The conposition of claim42, further conprising a

functionalized |awy3coufhgehmtiRsit r %5: B% h il di | ocks
i ndependent |y cou& ed to 15 t@ghpz&fw% é@’ eé'IJ(':ZC)hé‘!'l %W@Bﬁ'géqﬂtﬁgi 29, the
plurality of bupn@hvuigingbleekss i ndependently conprising framework, |inker,

first recognition elenent, and second recognition elenent, 20 47. The
conposition of claim46, wherein the framework has a fornula of an am no

acid. 48. THe conpodét i ofhedompbsiiion of Elaiti® vicreid 16 sippbA Bordsrises 4 @bSer i ne,
25 t hreoni ne, %rrwtc]\fr osi ne.

45.  The composition of claim 42, further comprising a functionalized

lawn coupled to the tube or well and the building blocks independently coupled to
15 thelawn.

46.  The composition of claim 29, the plurality of building blocks
independently comprising framework, linker, first recognition element, and second
recognition element, |

20

47.  The composition of claim 46, wherein the framework has a formula
of an amino acid.

48.  The composition of claim 47, wherein the amino acid is serine,
25 . threonine, or tyrosine,

48, The composition of claim 47, wherein the amino acid is tyrosine, .

_ . 30.  The composition of claim 46, wherein the linker has the formula
30 (CHWC(O), withn=1-16. | ”
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49. The conposition of claim47, wherein the amno acid is tyrosine. 50.
The conposition of claim 46, V\/nereln the linker has the formula Ci
(CH2),,C(O)-, with n=I-16. 101 01/09/2006 51. The conposition of1%? 42846
wherein the first recognition elenent and second recognition el enent

i ndependently have fornmulas B |1, B2, B3, B4, 135, B6, B7, B8, B9, A, A2,
AS, A4, AS, A6, A7, A3, oThe®niposifion dﬂctmmdﬁrpﬂm‘rdiﬂ tha fied recogrition4menther ei n

the support compyi;se su tr or rises a
| awn of amines. B9 ec?’ﬂ% e@%@?@g‘m etwnﬁt epﬁ’f%gi(’j‘}ﬁ ﬁ’f’ﬁ@aﬁhlx% H'}y’afgg’gw | di ng
bl ocks i ndepend@fB7yB8@88, AQ, Ahaf a4, M8, A6, REAS, brXo. C=O | REl X-NH i
---RZ2--T-ZI-L 10 R2 in which: X is absent or C=O, Y is absent, NH, or O;
Zis 0; RRis Hor CH3; R3is CH2 or CH2-phenyl; RE, is Bl, B2, B3, B4,
B5, B6, B7, B8, B9, Ab, Afhe o osﬁ‘f’on ofe@m f‘ﬁiwh@x%m tﬁec‘supﬂéﬂ éﬂnpn’?xﬁ?ﬂ is A, A2,
A3, A4, AS A6, A7, AS, A9, Bl 13 137, B8, or 139 and
Lis (CH2). OOOHWWWWGM%pmam@mmlawgﬁammm aim 53 the
bui | di ng bl ocks being independently: 4-

f4-[ (acetyl mi no-ct hyl ear bar noyl - met hyl ) - am no] - phenoxy) -butyric acid;

4- (4- ([ (3-cyel opent y153 pr ciliesompasitionof cleith3f, tephasatity bf building blocksri no} - phenoxy
)- 20 butyric a

4-14- ({[2-(3- ch?}lr -p eﬁ’;/’ﬂm%lthetfoq"gm no] - et hyl car banoyl - net hyl

}-am no) - phenoxy] - butyric acid;

4- (4-{[ et hyl car banoyl - ( 3- phenyl - acryl of/l am no)-nmet hyl ] -am no

} - phenoxy) -butyric acid; 25
4- (4-{[ et hyl car banoyl - ( 3- pyr|d|n-3-yI-Prop|onyIan1no)-nethyl]-anino)
- phenoxy) - butyric acid; 102 C=0

l

RE,——X—NH-——C——R—Z,——T——Z,—L

l
10 Ry
in which: X is absent or C=0; Y is absent, NH, or O; Zi5 O; Rz is H or CHs; Ry is
CH; or CH,-phenyl; RE; is B1, B2, B3, B4, B5, B6, B7, B8, B9, Al, A2, A3, A4,
A5, A6, AT, A8, or A9; RE; is Al, A2, A3, A4, AS, A6, A7, A8, A9, Bl, B2, B3,
B4, BS, B6, B7, B8, or BY; and L is (CH2):COOH, with n=1-16.

15
54.  The composition of claim 53 the building blocks being
independently:
4-{4-[(acetylamino-cthylcarbamoyl-methy})-amino]-phienoxy} -butyric acid;
4-(4-{[(3-cyclopentyl-propionylamino)-cthylcarbamoyl-methyl}-amino }-phenoxy)-
20 butyric acid; '
- 4-[4({[2«(3-chloro-phenyl)- acetylammo]-ethylcarbamuyl-methyl}—ammo)-phenoxy]—

butyric acid;
4-(4-{[cthylcarbamoyl- (3-phenyl-acryloylammo)-methyi]-ammu}aphcnoxy)*butync

_ acid;

' 25  4(4-{[ethylcarbamoyl- (3—pyndm-3-yl-proplonyla:mno)—methyl]~ammo}-phenoxy)— :
butync acid; o

102



01/ 09/ 2006

4- (4- ([ et hyl car banoyl - (2- et hyl sul f anyl - acet yl am no) - net hyl ] - am no}.- phenox

) butyric acid, 01709 200%

4- (4-{[ et hyl ear banoyl - ( 3- hydr oxy- but yryl am no) - met hyl ] - am no} - phenoxy) - but y

ric acid; 5 -

g- (4-{[(3- pgr banb{A-{[pthylpirbamydyh (- methyled iyl caethiamine) megliPaminodphaky)Phenoxy) -
utyric acid; .

4- (4- ([ (4-di met APEISERE: but yr yI ani no) - et hyl car bamoy! - net hyl ] - ani no) - phenoxy

)- butyric aci d_;4-(4—{_[ethylcarbamoyl—(s-hydroxy-butyrylamino)-meth 1]-amino }-phenoxy)-butyric _

4-{4-[ (acetyl am n?;l sobut yl car banoyl - net hyl ) - am no’](- phenoxy}-butyric acid,

10 4-{4 butyric 2@ d; 4-[4-({[2-(3-chl oro-phenyl)-acetyl

am no] - i sobutsyl ATQNBYYdpi i Jrndt i Ydnkifio 3G eflox -
4(4-{[isobutyl c?ggmyl -(3- p?er%%%rﬁ%%%%ﬁﬁ@@n%ml ﬁlg%?ﬂig&x%enoxy) - bu
tyric 15 acid; outync acid;

4 (e (L sobuty! aanguhekybulisbit ey ot RRISRAHATAYHY iR lcho B "°)
4- (4-{[isobutyl butyeessisil - (2- met hyl sul f anyl - acet yl ani no) - met hyl ] - ani no) - phen

- butyri Ird {4~ . ..
? E(%/é hyg r g; IyC bﬁ%;j?%&é%xl%%&- e B‘gﬁwp%‘?%ﬁw P-amipgfsabenoxyt-hegyac 3tk noxy ) -
butyric aci & 44-(B{[(3-cyclopentyl-propionylamino)-isobutylcarbamoyl-methylj-amino}- henoxy)-
{[ (3-carbanoyl -pr.opi m&yl am no) - i sobut yl car banoyl - net hyl']-am no) -phéenoxy) -
butyric acid; 4 UA}_'FR‘:&CI .
{ L( 4-di ;reh htyl ard-[Iet{[B4Eychiore i eifl)-né b Rl BoHRACED YRR B 1) aafl).0) - 25

enoxy}-butyric acid;, ,

épl- {4-] )(/acet y?/arﬂ%ﬁ%’-"ﬁﬂmw}déar banoyl - met hyl ) - ami no] - phenoxy) - but yri ¢ acid;
4- (4- 3- | | AN 5 | Rt I,
N omosys bt e RE it dbubfchRleFyH GIBHESY aB15) i) SRAA ) Piefldly) bR
4-[ 4- ({] 2- (13- c18Fi8r o- phenyl ) - acet yI ani no] - phenct hyl car banoyl - net hyl } - ani no) -

30 phenoxy] - butaVihi .G AL (A vuridin . - .
4- (4-{[ phenet hzl (Eéﬁg%%bwf' %l éﬁwaggr'%p&ﬂ’%%‘}o} SR ramine) Phsnosyenoxy) -
butyric acid;, b03rioaid9/ 2006 4- (4. _ o _
([phenet hy! car hagQiloubeica il Sioyhl el S e hed - s} emasty-
- butyric acid;
20 44 {[(3-hydroxy-butyrylamino)-isobutylcarbamoyl-methyl}-amino }-phcnoxy)-
butyric acid,;
4-(3-{[(3-carbamoyl-propionylfmino)-isobutylcarbamoyl-methyl]-amino}-phenoxy}-
- butyric acid;
- 4-(4—{[(4-dimethylamino—butyryla_mino)-isobutylcarbmnoyl-mcthyl]—amino}-
25  phenoxy)-butyric acid;
4 {4—[(acelylamino-phenathylcarbmnoyl-mcthy!)—&mina]-phcnoxy}-butyn‘c acid;
' 4-(4-{[(3—cyclopentyl-propionylamino)~phencthylcarbamoyiumcthyl]-amino}-
‘phenoxy)-butyric acid;
_ 4-[4-({[2-(3-chloro-phenyl)-acetylamino]-phencthylcarbamoyl-methyl } -amino)- _
30 phenoxy)-butyric acid;
. 4'(4'{[Pheﬂethylcarbamoyl-(3—phcnyl-acryloylamino)-methyl]-amino}—phcnoxy)-
- butyric acid; S ' :
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phenoxy) - butyric acid;

4- (4-{[ (2- et hyl sul f anyl - acet yl am no) - phenet hyl ear banoyl - net hyl ] z am P
phenoxy)-butyric acid; 5 4-(4- butyric acid; 4-(4- butyric aci dgf?‘o’bojéoos
4- (4-{[ (4-di met hyl am no- but yryl am no) - phenet hyl car banoyl - net hyl ] -am no}- 10
phenoxy) - but yri el . ) . .

4-[ 4- ({acetyl am%]@%{-@ﬂeﬂwﬁfbﬁﬁ'ﬁvf(sﬁé'ﬂ‘}lpﬁ?%IPFP}’W@&%H}%W#’-YHM}} - ami no) -
phenoxy] - but yr i pheekgkbutyric acid; o .
4-14- (((3-cycl opentyl - pr.opi gny| am no).- [ 2- (4- nmet hoxy- phenyl ) - et hyl ear banoy

- met hyl) - ani n0?gﬂ'é&g'ﬂ{}‘]hyﬁﬂ'?Wi'Wﬁ'@W‘H?o[)ﬁm@ﬁl}’lGarbamoyl~methy1]~amino}-

4-[ 4- ({[ 2- ( 3- chphenoxypbemmt dcigcet yl am no] - j 2- (4- met hoxy- phenyl ) - et hyl r ar bano
yl]- met hyI)-am_lz%)-i)henoxy]-butyri c acid; .

4-(4- { [ [ 2- (42 mefHbxi3-Brieoxyibutyeylamineplisactbyldrbai®ybimethyl]-ansrioy |phyticap)- No) - et hy
|)- am no)-phengj%c-gmtyri c acid; 4-(4- {

j [ 2{4- met hoxy- phenﬁl ) - et hyl car barmoyl ] - (3-pyri din-3-yl - propi onyl am no) - 20
met hyl ] - ami no) - pifetiGxsarbamaylyprogiomdarainodpheretiylcarbamoyl-meth 1]-arnino }-phenoxy)-

[[2- (4- met hoxy- J- et hyl car banoyl ] - (2- et hyl su fany*- acet yPam no) -

met hyl ) - ami no) - pienoxy} butyric aci d; '

4-[4- ({(3-hydr M-W@nybﬁmmﬁﬁu@&ldﬂnﬂﬁfﬂa@{w@Pﬁﬂ%yﬂm&hgy_%ﬁ{op_am)yI ] - met hy
|'}- am no) -pphenoxyl -hut yric acid; 25

4-14- ({(3-car bg’ﬁrﬁé’}‘ﬂb %ﬂ"&ﬁ% ani no) - [ 2- (4- met hoxy- phenyl ) - et hyl ear barmoyl ] -
met hyl } - am no) 4 Ridtryra- Wl g . -

4-[ 4% ({(4-di net gﬁ%ﬁ?but{ ! yﬁ’gﬁﬁﬁiﬁgf@"f‘ﬁ? fiiyicarbamoyllmethullsamingle | car banmoyl | -
met hyl ) - anmi no) ? yrigagidr i ¢ aci d;

4o Lacety! amnetd Sydvpbiih oo athba BHRHIRY pharbB b idetamon) ~PhenoY)-
4- (4-{ [ ( 3- cyc| BEbKaming)-phenoxyitaricarid( 2- pyri di n- 2-yI - et hyl car bat noyl ) - net h

yl ]- am nojs phenoxy.rous s i id: 1048 9/ 2006 4-)&)3;
[[2-(3-chlor orﬁ'ﬁg{g? 53-%@& k/’ﬁeé%ﬁ r?gﬁtﬂf'?'-"ﬂ "%‘@rfﬁﬁ’%@@‘t fedsasamsyl]) - met hyl |
am no} - phenoxymethyl}-pmino)-pldnolky]-butyric acid; g I hvl b | hvl
4-(4- 3- pheny) | oyl am no) - (2-pyr.i di n-2-y| - et car banoyl ) - net -am
no§ ) {[(3-p W-@-&&r—(}ﬁ-méfhoxy-p er?yl)ge y'fglarbamoyi]-(3-¥hcnyl-ac¥yloylamino)—r%et)hyl]- ]
amino}-phenoxy)-butyric acid;
4-(4-{[[2-(4~methoxy—phenyl)-ethylcarbamoyl]{B-pyﬁdin-.%-yl-propionylanﬁno)-

20 mcthyl]-amino}-phenoxy)-butyric acid;
4-(4-{[[2-(4—mcﬂ10xy-phenyl)-emylcarbamoyl]-(2-methylsulfanyl-acetylamino)-
methyl}-amino}-phenoxy)-butyric acid;
4-[4-({(3-hydroxy-butyrylmnino)-[z-(4~methoxy-phcnyl)-emylcarbamcyl]-methyl}-

| amino)-phenoxy]-butyric acid;
25 4-[4-({(3-carbamoyl-propionylarrﬂno)—[2-(4~methoxy—phcnyl)-ethylca:bamoyl]-
' ) methyl}-amino)-phenoxy]—butyric_: acid; '
4-[4-({(4-dimcthyiamino-buty:ylamino)—[Z-(4—methoxy-phcnyl)-ethylcarbamoyl]-
- methyl}-amino)-phenoxy]-butyric acid;
| 4-(4-{[acetylamino—(z-pyridin-z-yl—ethylcarbamoyl)-methy]]-mnino}—phcnoxy)-
30 butyric acid; -
4~(4-{[(3—cyclopentyl—propionylamino)-_(z-pyﬁdin-z-yl-ethylcarbmnoyl)—mcthyl]—-
amino}-phenoxy)-butyric acid; ' '
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phenoxy)-butyric acid; 5

4- (4- 2-pyridi n-2-yl -ct hyl ear banoyl ) - (3- pyri di n-3-yl - propi onyl am r

yl ]( <{31En( nof}/phenoxy) -butyric acid; @F/B@/j%%
4- (4-{[ (2- met hyl sul f anyl - acet yl am no) - ( 2- pyri di n- 2-yl - at hyl ear banoyl ) - net hy
| ]- am no}-phen = ri c acid; )

4! (4-{[( 3% hs dr o%)-%E?'ﬁ'gq]%‘m’ﬁ%yg(@etﬁlymmi-f?rmﬁﬁnrkﬂw}hﬂ@rhmwmnjetmt hyl ] - ani
no}- 10 phenoxy mb}-Yenbxydbiulic acid; o

4-(4-{[(3-carba Ilﬁggr opi-onyl'am no) - (2- pyri di n- 2-yl - et hyl ear banoyl ) - net hyl ]
- am no} - phenoxé/T'?-' WE"562641Q:Y,la-‘mDO)'(2’Pyﬂdin~2~yl—ethylcarbamoyl)-meﬂlylj-amino}-

4-(4-{[ (4-di netﬂ*hw})_m— My Yl am no) - (2- pyridi n-2-yl - et hyl car banoyl ) - met hy
|]1- am no)-pheno%%z- utyric acid; 15 _

4-(4-{[acet Y1 anft-totl 2epyiridin Bigbaphyddalbplmogl) pRpRIdin -3 FRERYhy RO hsBARN0XY) - but y
ric acid; inol- g Sy

4- (4-{[(3-cycl of?né?:t}ﬁh?‘borxg)p?‘g??"ﬁ %tk no) - ( 2- met hoxy- et hyl ear bamoyl ) - met hyl ] - am
ino }- phenox {2 rmathyded byl 4 fno)-(2-pyridin-2-yl- .

[[2- % 3- E hl or O}/)@_‘f}%’%%- acﬂ?ﬂ I ayrri %ﬁﬁn(lZ?Jrr(r‘a!tp%?(i)r/l-ze)tdﬁ)t/}}yécggblgg%s)/megwg't hyl]- 20
ani no} - phenoxy) - but Y (:l%/ TiC 2cid;

4- (4- 2-met h Bhydreay- Dphenyh - a i.n0).- net hyl ] - am no} -
L 2ot hebty- (56 oy BagESnlnc)Fo- RNy PERYL KR Ik TR ARb. 2

4- (4-{[(2-reth ORPRYIEE RE&nDY I ) - (3- pyri di n- 3-yl - propi onyl ani no) - met hyl ] - a

m no) - phenoxy3+{h | ol . -

4- ( 4? {[(2-met hoi_ylf{g%(%yl caﬁ Lg"ﬁg‘éﬁ}’l?‘P‘f?};@fwﬁlgtﬁ-ﬂaqﬁ%lqag@g{oﬂ)-mg) -nmet hyl ] -am
i no}- phenoxy)aminelyphctoxyd-butyridacid- ([ ( 3- hydr oxy- but yr

4am no) - ( 2- : | ).- met hyl ] - am no) - phenoxy)-butyric acid;
4??‘3_ 0) - ( matﬁﬂxﬁ(‘@&l&xﬁ&ﬁ{l&%[?Mlmnﬁioﬁé-llyﬁdin-}y -ethyrl)carbamog/'k)-mcthy)l/]u

([ ( 3- car banoy |amima} gihemxlypbitndd acid - Net hoxy- et hyl car barmoyl ) - met hyl | - ani no} -
30 phenoxyye but yrj.c i d;

4- (4-{[ (4-1)3i nelﬁf%ﬂ%ﬁ&ﬁ‘ﬁ'!%@W?}h%%@{bzmﬁﬁ-ﬁ@ﬂwm}qﬂ:eiuamawtyﬁmt hyl ] -
am no} - phenoxwidput yri c acid; 105 01/ 09/ 2006

4-(4-{[ aoctyl %m QP (2-hydroxy- et hyl ewbanoyl ) - met hyl ] - am no} - phenoxy) - but yri
c acid; 4-(4° -(4- (3-0y010pentyl-propionylaminO)-(z-methoxy-cthyIcarbamoyl)—methyl}amino}-
{[(3-cycl openbudnopf)gmﬁgwam no) - ( 2- hydr oxy- et hyl car banoyl ) - net hyl'] - am no} -
phenoxy) -butyric acid; 5 '

4- (4-{[[ 2- ( 3- tH-EilBCoehioryipheryDetcoty mmind 2 fi2thbyielehylvarsiniyheashagoy | ) - met hyl ]
i 20 amino}-phenoxy)-butyric acid;

4-(4-{[(2-methoxy-ethylear bamoyl)-(3-phenyl-acryloylamino)-methyl}-amino}-
phenoxy)-butyric acid;

4-(4-{[(Z-methoxy-ethylcarhamoyl)-(S—pyridin—3-y]-propionyla:nino)—methyl]—amino}.
phenoxy)-butyric acid;
25 _4~(4-{[(2-mcthoxy—ethylcarbamoyl)-(2—mcthylsulfanyl-acetylamino)—methylj-amino}-
' _phenoxy)-butyric acid; :
4_-(4-{[(3-hydroxy-butylylamino)—(2-methoxy-ethylcarbamoyl)-methyl]-amina}-
phenoxy)-butyric acid; ‘
4-(3-{ [(3~carbamoyi-propicmylamino)-(z-methoxy-cthylcarbamoyl)-methyl]uamino}-
30 phenoxy)-butyric acid;
- 4-(4-{[(4-dimethylamino-butyrylamino)-(z-mcthoxy-cmylcarbamoyl)-methyl]-
amino}-phenoxy)-butyric acid; . R -
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am no) - phenoxy) - butyri c aci d;

4- (4-{[ (2- hydr oxy- et hyl car banoyl ) - ( 3- phenyl - acryl oyl am no) - net hy] ] ; am no) -
phenoxy) -butyric acid; 4-(4- (H/S@/%()OG
{[ (2- hydroxy- et hyl carbanoyl ) - (3- pyri di n-3-yl - propi onyl ami no) - met hyl ] - am no

}- 10 phenoxy)-butyric aci.d;
4- (4-{[ (2- hydr ox¥y *e{[mqygw%@tivﬂmx-gﬂlmhwwmhy]-me;.mummmﬁ@t hyl ] -am

i no) - phenoxy) - bufa%ri c acid;
4- (4-{[ (3- hydroxy- but yryl am no) { 2- hydr oxy- et hyl ear banoyl ) - met hyl ] - am no} -

phenoxy) - but yri é“(éﬂ{(a,*’)@@entyf-pmpimylamino)—(z-hydroxy-eth lcarbamoyl)-methyl]-amino}~
4-(3-{[(3-carba biﬁfbﬂﬂ)gggéih'am uo) - ( 2- hydr oxy- et ﬁyl car bam)ylg- nmet ﬁifl ]-amn
o}- phenoxy)-butyric acrd; ’ ’

4- (4-{[ (4- di fret Aé-4i2-Gosttioropherlylracergthm{nd]-YRYarIy oRl RalhaRb RN, - met hy! ] - am

i no}- phenoxy) - acind: . .
I4- ( 11 { I[Oacet ;?l)am%ﬁ'}z"!%&%’é!@%i‘m #idet hyl ear banoyl ) - met hyl ] - ami no } - phcnoxy) -

20 butyric aci d4-(4-{[(2-hydroxy-ethylcarbamoyl)-(3-phenyl-acrylovlami 0)- 11-ammi '
4- (4-{[ ( 2- aoet yl,am no: et hyl car barmy” S B AR no) - net hyl

- am no) - hencBa‘;’j@%f' Y%y"ﬁﬂ?d;
11- [ 4- ({( )2; gcet )H-@‘T@[ﬂﬂﬁoﬁ%dc&?fc%ﬁﬂﬁhﬁg%%,ﬁé%:ﬁ}]'_ or ?5,P?§DQXA)) -geet yl ami noj - met
hyl )- ani q@)-%enoxy]-by yric acid; Propiony "methyl]-dmino}- _
4- (4-{ [ ( 2- aCet PPEIRFROUERIRAEIGar banoyl ) - ( 3- phenyl - acryl oyl ani no) - net hyl ] - ani n
0} - phenoxy) - butr@-138kLy _
4% ( 2" {0 2i(§2:et ?g%f(%ﬁzg?ﬁwgg?%%“r’r”o"ypj(?'@%ﬁ-“ﬁ"ﬁlfmyl‘f@%e-t)g}wﬁ?)dp?tmﬁlrmmho) - met hy
'] - i - phekh ¥ ic geid;aci d;
4]( 4- ?[n( g?;cgt Sh_yﬁ Egﬁ ﬁgfg/l_c?’?m m)%Qzé 2- met hyl sul fanyl - acet yl am no) - net hyl ]
- 30 amino) -ph né_ y}'- U yyl?q%'y A0frg - 2-Bydroxy-cthylearbamoyl -methyl}-amino}- _
4- (4-{[ ( 2- acet plicamiypbutgtibydig;ar bar noyl ) - ( 3- hydr oxy- but yryl ami no) - net hyl ] - am

no} - phenoig/) ‘th rj c acid; 106 01/09/ 2006
4-(3-{[(2-&cetyta '@?‘@HW{‘ET&PIB@HWN9l—((2£hydmb-athplphrbmmpj-mwmainnﬁ}.- met hyl ]
anmi no} - phcnoxypheluilyybitpricdidd; 4- (4- . .
{[(2-acetyl am E)ﬁ hyl car banoyl ) - (4-di net hyl am no- but yryl am no) - net hyl ] -
am no} - phenoxﬁ? Lo Miﬂéthﬂém@ﬂ'@tmlmninﬂ)—(2-hydroxy-eﬂ1ylcarbamo 1)-methyl]-amino}-

yl) ]

4-(4-{[acetyl %ﬂ%ﬂ%ﬂﬁ)‘% raefl i di n-1-yl-ethyl earbanoyl) - net hyl | -am n(})}- phenox
y)- butyri ¢ aci d: _(ﬁf‘[a{’ *cycl opent yl - pr opi onyl ani no)
(2-pyrrolidi n-41(-431([W@tﬂhwlwdﬂmﬂﬁhmmmmﬂmﬂﬂ)—mEthY}]'aminﬂ}-thox)')*
20 butyric acid: '

4-(4-{[(2-acetylamina-Ethylcarba.rnuyl)~(3-cyclopcntyl-propionylmnino)—mcthyl]—

amino }-phenoxy)-butyric acid;

4—[4-({(2—acety1amino-ethy]carbamoyl)-[z-(S-chIoro-phcnyl)-acctyla.mino]—methyl}-

| amino)-phcnoxy]-butyric acid;

25 4-(4-{[(2-acctylamino-cthylcarbamoyl)—(.’:~pheny1—acr_yioy}amino)-methyf]—amino}—
phenoxy)-butyric acid;
4—(4-{[(2—acetylamino-ethylcarbamoyl)-(:i—pyﬁdindle—pmpionylamino)—mcthyl]-

' _amino}~phenoxy)—butyﬁc acid; ' :

| 4_-(4—{[(z-acatylamino-emylcarbamoyl)-(2'-methy13ulfanyl-acetylamino)-mcthyl]~

30 amino}-phenoxy)-butyric acid;

_ .4-(4-{[(2-acctylamino-ethylca:barﬂoyl)-(S-hydroxy-but}mylamino)_-methyl]-amino}-
~ Phenoxy)-butyric acid; ' : '
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am no} - phenoxy)-butyric acid; 4-(4-{[[2-(3-chloro-phenyl)-acetyl
am no] - (2-pyrrolidin-1 -yl-ethylcarbanoyl)-nethyl]- 10

am no} - phcnoxy)-butyric acid; 4-(4 { 01/09/2006
[ (3- phenyl -acryl oyl am no) - (2- pyrrolidin-|

-yl -et hyl car bano - et h - am nQ}- phenoxy)-butyric acid;

4- (4-{[(3-pyri di%&%{[&%“ﬁ%lﬁgﬁ‘w)&?m?mﬁ-ﬁ%#m -itopionylgming}-mythyldr banoyl ) - m
ethyl |- am no} - i phkndXkys-Withte &¢d: d, 15 o

4- (4-{[ (2- et hyl sul f@&%! -acetyl am no) - (2- pynvlidi n-|

-yl - et hyl car band§tFeAceiyleminozpthyinsybappintidinetiytamincbunyryidming)-tréthyl]-

{[ (3- hydr oxy-bu ) - 13]-1.@% ol idin-|

-yl -et hyl car banotaﬁ%q}?g%%ﬁé am no{d3 phenoxy)-butyric acid; 4-(3-

{1 (3- car banoy! - fréplasetylmirior(@py(olidini rybbthplcarbamoplaethyll-aainbpprudbyy)met hyl ] -
20 am no}-phenoyéf%ﬁp&gi iric acid; 4(4-{[(4-dine

t hyl am no- but yrylam no)’- (2-pyrrolidin-I|-yl-ethyl carbanoyl)-nethyl]- am no}

- phenoxy) - but yr M‘F-é[tﬁidyclmhﬁyl-ﬁbpibﬁﬂﬁnin&ﬁ@ﬁﬁynﬁhﬁﬁﬂQflqcﬂtgrcaﬂ%xﬁ&ﬁﬁﬁaaﬂw.

derivative thergof, 55...The canposition of claim2 wher'ei n thé support
conprises a sc%ﬁ?@'ﬁ%‘?ﬁ*’@é’ﬁ%?a@ . The conposition of claim29, wherein
the artificial 4e5Hp-@chl@eFRyHaR tho)-fb- Q- Pyl il gg_ng

bl ocks. 30 E(Z The conposition gf, %tﬁgrinm £g2p oélrg{gi]ﬁy]%@%tbgﬁé)ﬂ?mg% ! rises a
solid suppbrt . Bo-PICNeRy)-buiyEc askE. The conposition of claim 29, conprising

a funetionalizedwdl He %@,ﬂ, 1 €4 ¢ 0 f o t.he, bui |.di | ock
i ndependent | y co{Jp tg]c:ip i ﬁ%{sp t a?rgﬁd?ﬁ%i?r{?@%& : gp ylearharng F%B%&’IP%'H" 5f ¢l aim
58, conpri sing Pheraxi-butyrireicidz ed gl ass support. 60. An artificial receptor,

the artificial s@CeRLALIGHNISiNG, a plyrality.of —buildjng bl ocks
i ndependent | y co@&?@&gpgﬁgj@éﬁﬁdﬁ 13"3%’)'3 “PYgol 'LP’BG@H% Wil ol ock
array conpri si agno}gphenopppbutyricawnd; a pl urality of spots on the support;

| 15 4-(4-{[(2-rncthylsulfanyl-acctylmino)—(z-pyxmlidin—l~yl—cthylcarbamoy])—methyl]—

amino}-phenoxy)-butyric acid;
4~(4-{[(3-hydroxy-butyrylamino)-(2-pyrrolidin-1 -yl-ethylcarbamoyl)-methyl]-amino}-
phenoxy)-butyric acid; .
4-(3-{[(3-carbamoyl-propionylamino)-(2-pyrrolidin-1 -yl-ethylearbamoyl)-methyl]-

20 amino}-phenoxy)-butyric acid;

_ _4-(4-{[(4-dimet_hylamino—butyrylamino)—(Z-pym':!lidin—l-yl—ethylcarbamuyl)—meﬂiyi]-

amino} -phenoxy)-butyric acid;
salt thereof, ester thereof, or protected detivative thereof,

25 33.  The composition of claim 29, wherein the support comprises 4
.. scaffold molecule.

| 56. The composition of claim 29, wherein the artificial reccptor
comprises 2, 3, 4, 5, or 6 different building blocks.
30 ' '
57.  The composition of claim 29, wherein the support comprises a solid
. support. ' ' |
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the spots conprising a plurality of building blocks; 15 the buil ding bl ocks
bei ng i ndependently coupled to the support. 62. A conposition cegzrolg(sj)ﬂ bG
a surface; and a region on the surface conprising a plurality of 1=di g
bl ocks; 20 the building bl ocks being independently coupled to the support.
63. A conposition of tter conprising a plurality of building blocks; the
bui | di ng bl ocks havi %ﬁt hg“"]c'b‘}‘?ﬂﬁ%“&!wfaﬁk‘eq%, campmvinge fnclibnalizdd [avacogni t i on

el ement) 25 1 Gomlsdnglthe S5HpoR abd ok i he. conpqsition of matter
of claim63, wherein the frarrleaﬁv\c/{olgﬁbﬁgs al(;(%%}n%eggcgﬁyg??%rhﬁoﬁé? ¢ 30 65.
The conposition®f™ matter of claim 64, wherein the anmino acid is serine,
threonine, or tyrosine. 108 01/09/ 2006 66. The conposition of matter of
claim64, wherein the amino acid is tyrosine. 67. The conposition of
matter of cl&im 63, Sfher Ehawanipesitiorifetait 38, dobprisiBy § RinBRUnA; g CO, with
n=l-16. 68. Theg osition of matter of claim®63, wherein the first
recognition elehent and second recognition el enent independently have
formulas B 1, B2, B3, 84, B5, B6, B7, B8, B9, A, A2, A3, A4, AS, A6, A7,
AS, or A9. 10 69. ng cg&gﬁ%f,it_i on of matter of claim®63, the plurality of
bui I di ng bl ocks i ndépe ficialeceptar, themstificisl aereptor RERTisg OpIGNaliBmf XNH |
--R-Z2-T ZI - - L buikling blooMs likidpendénd) @Q,W L= Y is absent, NH, or O Zis
O R is Hgr CH3; R3 is'ﬁf% c Y or CHz“-’gﬁ“ yI* RE, is B 1, B2, B3, B4, BS,
B6, B7, B8, "'B9, A, A2, A3, A4, AS, A6, A7, AS, or A9; RE2 is A, A2, A3,

Ad, AS, A6, A7, A8,61A9, Aﬁcherog%geou%uilding block array comprising;
a support; and
a plurality of spots on the support;

the spots comprising & plurality of building blocks;

15 the building blocks being independently coupled to the suﬁport.
62. A composition comprising;
a surface; and
aregion on the surface comprising a plurality of building blocks;
20

the building blocks being independently coupled to the support.

63. A composition of matter comprising a plurality of building blocks;
the building blocks having the formula:

’s ~ linker- framework-(first recognition element)

(second tecognition element).

64. - The composition of matter of claim 63, wherein the framework has a
fonmqla of an amino acid. | |
30 '

65.  The composition of matter of claim 64, wherein the amino acid is
- serine, threonine, or tyrosine. | |
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B4, B5, B6, B7, B8, or B9; and L is (CH2)" COOH, with n=1-16. 70. The
conposition of matter of claim63, the building blocks being 2

i ndependent | vy: 001/09/2006
4-{4-[ (acetyl am no- et hyl car banoyl - net hyl ) - am no] - phenoxy} - butyric aci d;

4- (4-{[ (3-cycl openyl " opll,h nyl am no) - et hyl ear banoyl - net hyl ] - am no} - phenoxy}
butyric acid; ¢ cOmposition ufmattcrofcla:m 64, whercin the amino acid is

A-[4- ({[ 2- (3- chltasgnephcnyl ) - acet yl ami no] - et hyl car banoyl - net hyl

}-am no) - phenoxy] - 25 butyric acid,;

4- (4-{[ et hyl car banoyl - (3- phenyl - acryl oyl am no) - net hyl | - am no} - phenoxy) - but'y

i d /
EI[ gt hsrlcar bé(r)rgyf)l 0%7200311 é.‘(p%fmo Sfm%%?%ﬁlﬁ"ﬂ&)” ‘ﬁlﬁ'ﬂ’i‘/p‘f ligkgrhas the phenoxy)

butyric aci d? °l'mlﬂd (‘g H2),CO-, w1th n—l 16.

4- (4-{[ et hyl car banoyl - ( 2- met hyl sul f anyl - acet yl am no) - net hyl ) - am no
}-phenoxy)- butyric acid; _ 5 4-(4 . . .

{[ c; hyl car banoy! - ( 3-6By dr Dhefcohpbaifior] sPHane) of SR ¥3, hetRfbd e FRPRIGon LUt YT i ©
aci

4- (4-{[(3-car baNBRt 35 Sprond Treesmiting clement indepensiantisybave Girinylay BayBH BY - phenoxy) -
butyriic acid; B4 BS-B6, B7, B8, BY, Al, A2, A3, A4,

[ (4-di et hyI am no- butyryl am no) ‘et Ayl car ﬁ‘ash%f/‘W Ats ?/r‘?g am no} - phcnoxy)- 10
butyric aci (9 4-{4- [(acetyl am no- i sobutyl oar banoyl - net hyl ) - am no)

phenoxy} - butyric acgqd,
4-14-(([2-(3- CB or o- er']l;f;n -acet yhgﬁ‘lﬁ%% bfd%ﬁ'tﬁjyfhgalrnﬁi%'ﬁfb“ﬂ@f‘&yl }-am no) -
15 phenoxy] - bu {QP ksdn q:ndent l(ﬂm{lgﬂ&m ear banoyl - (3

phenyl - acryl oyl am no) - net hyl ] - am no} -fahenoxy) - butyric acid; 4-(4-
(fisobutyl ear bamoyl {3- pyri di n- 3-yl - propi onyl ani no) - met hyl ] - ani no} - phenoxy) -
butyric acid; 20

4(4-{i sobutyl car banmoyl - (2- met hyl sul fYanyI acet yl am no) - et hyl ] - am no)

- phenoxy) - butyric acid; 4(4- butyrlcl aci d;

4- (3-{[ ( 3- car bamoyl - pr opi ony] am no) - iCsgbut yI car bamayl - net hyl ] - am no} - phenox
y)-

REj——X——NH——C——R—Zy—T—7 1,

Ry
in which: X is absent or C=0; Y is absent, NH, or Q; Zis O; R, is H or CHj; R is
15 CHj or CHa-phenyl; RE, is B, B2, B3, B4, BS, B6, B7, BS, BY, A1, A2, A3, A4,
A5, A6, A7, AB, or A9; RE; is Al, A2, A3, A4, AS, A6, A7, A8, A9, Bl, B2, B3,
B4, BS, B6, B, B8, or BY; and L is (CH,),COOH, with n=1-16.

70.  The composition pf matter of claim 63, the building blocks being
20  independently: - -

o 4 {4-[(acctylamino-ethylcarbamoyl-methyl)-amino]—pheuoxy}~butyric acid;
4-(4-{[(3-cyclopﬁntyl-propiony]amino)-ethylcarbamoyl-methyi]-amino}-phenoxy}-
butyric acid;
4-[4-({[2-(3- chloro-phcnyl)—duetylammo]-eﬂayicarbamoyl-mclhyl} -amino)-phenoxy]-

- 25 butyric acid;

-4'(4'{[‘?’th}’karbam“)’i"(:*“thm}’l'ﬂm'yhylamino)-methyl]-amino}-phenoxy}butyﬁc
— | ’ _ )b
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25 butyric acid; 4-(4- {[(4-dinethylam no-butyryl

am no) - i sobut yl car banoyl - met hyl ] -am no }- phenoxy)-butyric acid; 709 6
(4-[ (acetyl am no- phonet hyl car banoyl - net hyl ) - am no] - phenoxy) - but i% égiqp
4- (4 {[(3-cycl opentyl - propi ony] am no) - phenet hyl car banoyl - net hyl ] - am no}- 30

phenoxy) - but yr i d-(&qjetivicarh -(3-pyridin-3-vl-propi : .
4-[4- (1] 2- (3- chgéﬁ%hgﬁﬁ oY pyadin 3 f%’ﬁ%’ﬁ%‘?‘ﬁ%&ﬁ\%&ﬂﬁ?‘@%@h@p@r ami no) -
phenoxy) - but yri 9% #id; 110 01/ 09/2006 4(4 butyric acid; _

A (- ([ phonet v o iaamughaub Rl Aoy R AR a5 27 1) -
4- (4-{ ( 2- met hybuyrictagidy| - acet y| ani no) - phenet hyl ear banoy! - met hyl ] - ani no) -

phenaxy) - butyrig Letle . )
4- (4-{[(3- hy%r o‘ﬁg"iﬁh@ carbamayk G neranrbrtyiylaning-mebyl-wsine}-phenasg)botyriphenoxy) -
butyric acid; 4c@4-

{[ (3-carbanoyl -pr,opi.onyl an no) - phenet hyl car banmoyl - met hyl ] - am no) - phenoxy) -
10 butyric aci (fp éhﬁ@f:?%{ﬂf’?ﬁ: Heyiaminaetyloaberypoylimethyl]-amino} -phenoxy)-

am no) - phenet hyhw#e bagroyl - met hyl ] -am no }- phenoxy)-butyric acid;

4-[4- ({acetyl anmi nag: [ 2- (4- met hoxy- phenyl ) - et hyl car banoyl ] - net hyl ) - am no) -
phenoxy] - but yr ?144'2E,(#'é’,m"fl!ﬂ’lmo'bmﬂ?lmfﬂo_)-ﬁthylcarbamoyl-methyll-amino}-phcnoay)-

4-[4- ({(3- agcl p@erd atid; Pr opi onyl ami no) - [ 2- (4- met hoxy- phenyl ) - et hyl car barmoyl ]
- net hyl }-am no) - phenoxy] -butyric acid; 4-[4-({

[ 2- (3- chl or o- pfréfrigetzamg-isehmtnlorbirioy|-hety]) eiino] PRERKY ) -l Ydcgar bamoy! ] -

TRl Y- ani ) . el
i ( 4¥{ % [ gm( 2?37%' g@%&@%f’ﬁ"@f‘ afa@gﬁ%%w&@@snmmﬂh@nim}owesmiyho) - met hy
|]1- 20 ani no} -hyeicaxid) - but yri c aci d;

4- (4-{[[2- (4 ; 13 ot bl car bamovl 1= 3- ovri di ne3- v - or obi onvl ar
(o 1L 8 el e S DSt (3 pyrd 9ol onl ani o

- th
)4-(4 { [ [ 2-154- mhedoaylybupprRiiid) - et hyl ear banoyl | - (2- net hyl sul f anyl - acet yl ani no)
- nmethyl]-am g{oﬁ_— Pgﬁgoxy) -butyric acid; 25
4- [ 4- ({ (3- hyd" S ERbEYIpToamPRCR -Fhenyl-deryleylming)-plotiyWhamind} ity paigsd 1 - et hy
| )- am no) - phegaxy] - butyric acid;

4-(4-{ [isobutyicarbamoyl—(3-pyridin—3-yl-propionylamino)-methyl}-amino}~phenoxy)~
butyric acid;

20 4-(4-{[isobutylcarbamoyl-(2-mcthylsulfanyl-acetylmnino)-methylj-arnino}—phenoxy)—
butyric acid;
4-(4-{[(3-hydmxy—butyrylamino)—isobutylcarbmnoy1~methyl]-amino}-phcnoxy)—
butyric acid;
4-(3-{[(3-carbamoy]-propionylamino)-isobuty]carbamayl-methyl]—amino}-phenoxy)-

25 butyrcacid;

- 4-(4- {[(4-dimcthylamino—butyry1amino}-isobutylcarbamoyl-methyl]-amino}-
phenoxy)-butyric acid;
4-{ 4-[(acetylamino-phenethylcarbamoyl-methyl)—mnino]-phenoxy}-butyric acid;

o 44 [(3-cyclopentyl-propionylamino)-Pheneﬂlylcarbamoyl-methyl]—aminu }-

30 phenoxy)-butyric acid; |
4-[4-({[2-(3 -chlom-phenyl)vacem amino]-phenethylcarbamoyl-methy}} -amino)-

- phenoxy]-butyric acid; o |
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- ({(3-carbanoyl - propi onyl amut 0) - [ 2- (4- met hoxy- phenyl ) - et hyl ear banoyl | -
I A

[ 4

hyl ) - am no) - phenoxy] - butyric acid;
4-[4- ({(4-di met hyl am no- butyryl am no) - [ 2- (4- met hoxy- phenyl ) - et hy?%épl?a(r%g]/pf
- 30 net hyl }-am no) - phenoxy] -butyric acid; 4-(4-
{[acetyl am no- ( el -yl -et hyl carbanpyl)-nmethyl)-am no }-phcnoxy)-
butyric acid; i izf'@%@%%éﬁ%tmoyﬂé‘l’hmy}'a"fﬂoﬂmmnﬂ)-meﬂiﬁ]~alniﬂo}-phenoxy)-
4- (4-{[ (3- cycl opmtyriglacidy opi onyl ami no) - (2- pyri di n- 2-yl - et hyl car banoyl ) - net hy
|1 am no) phenoxy),-but yrj cid; L
4-(4-([[2-(3- chiaé(#bﬁ)‘a’r‘?\éﬁbﬁ?a%&ﬂ@ﬂy@Mﬂié]3=l(lﬂ’rquory&jninu}nyeﬂxyqtahﬁﬁcgar banmoyl ) - ne
t hyl ] - am no} - plphénexy)Sisreiaka: aci d; 5
4- (4-{[ (3- phenyl -acrél oyl am n’o%-(z- pyri di n-2-yl - et hyl ear banoyl ) - net hyl | - am
no}- phenoxy?- bt @-meghyisulfany -acetylamino)-phenethylearbamoyl-methyl]-amino} -
4- (4-{[ (2-pyri dblﬁhngx}bjlbuﬁ&ims&&ar bamoyl ) - (3- pyri di n- 3-yl - propi onyl am no) - net h
yl ]- atnino}- phﬁ_gg)l{(ﬁ(/ -;dutyrl c alci d;
4- (4-{[(2-nethy roxyetatyrlamino Ppheadhydyrbbhdyi-Rre h py| ) - net hy
]- 10 am no}- d—,.butyri c acid; 4_(4}_& A &H%ﬂ%}%ﬁéﬂﬁﬁo
[ (3- hydroxy- bu%é;yl ant no) - (2- pyri di n- 2-yl - et hyl ear banoyl ) - not hyl ] - am no)
henoxy) - but yri {{(3d¢arbamoyl-propionylamino)- § e
-(4-{[(3-cC b%ru '¥| &ﬁr opi onyl %n?ynaégl??)ihgr;%yéﬁaﬁqa?? !'Peettlﬂllfnélgﬁigl?%%)?: nct hyl
am no)-p enoxg'%-lg yric acid; 15

(4-{[ (4-di metdh¢ {frdimethidbniiny! a%' Mind)e [ Gln-2- v - | car panoyl ) - met hy
- am no} - phenpxy) - hut yr%dc_ zli]cibd; 4- (Iﬁé)?phgwmﬁ éafbamoyl-mgtﬁﬁ}'. am‘“"?'
acetyl am no-(J TGKY) -°éF'H'yI car banoyl ) - met hyl ] - am no} - phenoxy) - butyri c
[
(
(
a

4-
et

d; 4-(4- 44 ino-[2-(4-methox v ,

3;] cycl og)egt g&éﬁ%ﬁiﬁ%ﬁgﬁn{%o th? b %%?#Efﬁg?ﬂéffﬁwﬁﬂmathﬂ%mw hyl ] - ami no} -

phenoxy) - bu ¢ aciq,

-(4- 2- (3- | am -(2- h - et hyl b l) - hyl

L L A5 O B L BB S L) et

4- (4-{[ (2- et hosthylp-ahyro)phérargbhulyric dcigheny! - acryl oyl am no) - met hyl ] -ami no }-

phenoxy) - but yrj_ i d; 25 )

4- ( 4}_~ ([(2- et %S‘ﬁ?‘ﬁyﬁh@é?'sgxﬁﬂ}ﬁﬂx@w9}-ﬁ2c(ﬂrm®hw-ppewi-wdm9u.- methyl]-a
m no}- phenoxydetlyd}-yning)- cv]-butvric acid-

4 (4 ([ (2 ot B ol babrie scid: 1 sul fanyl - aeet yl ani no) - met hy! ] - am
i no}- phenoxy)* LH[?I"(I @%X&PhﬂnYU'ethleﬂI‘bﬂmoyU-(?’—phcnyl-acrylOylamino)-mcthyl]-

20 amino}-phenoxy)-hutyric acid;

i
[
Cc
[
0

BN — N— NT  —

. 4-(4~{[{2-(4-memoxy-phenyl)-eﬂ1ylcarbamoyl]—(3-pyridin-B—yl-propionylamino)*
methyl)-amino}-phenoxy)-butyric acid;
4—(4-{[[2-(4-mcﬂ10xy~phenyl)—ethylcarbamoyl]{Z-methylsulfanyl-acetylamino)-
methyl]-amino}-phenoxy)-butyric acid;

25 4-[4-({(3-hydroxy—butyrylamino)-[2-(4~methoxy—phcnyl)_-cthylcarbamoy!]-mcthyl}-.

- amino)-phenoxy]-butyric acid;

4-[4( {(3-carbamoyl-propionylamino)-[2-(4-methoxy-phenyl)—ethy_lcarbamoyl]—
| methyl}-amino)-phenoxy]-butyric acid;
| 4-{4-({ (4-dimethylmninu-butyrylamino)~[2-(4-methoxy-phcnyl)-e&xylcarbamoyl]~
_ 30_ methyl }-amino)-phenoxy)-butyric acid;

4-(4-{ [acetylamino-(Z-pyridin-E-yl—ethyicarbamoyl)~methyl]-mni no}-phenoxy)-

butyric acid: . |
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4-(4- ([ (3-hydroxy-butyryl am no)-(2-nmet hoxy- et hyl ear banoyl ) - nct hyl ] -am no

}- 30 phenoxy)-butyric acid;

4- (3-{[ ( 3- car banoyl - propi onyl am no) { 2- met hoxy- et hyl car banoyl ) - nePngé%OPcﬁ
}- phenoxy)-butyric acid; 112 01/09/ 2006

4- (4-{[ (4-di net hylpmmn YW -.( 2- get haxy- et hy| car banoyl ) - net hy] |

am no} - phenoxy) - but ;{/rpr( i gyclggl ik b = &mﬁg}{%m&}n}iﬁ"m carbamoyl)-methyl}-

{[ acet yl ani no- ( 22%#ek-hegoxsi-hytyieadinmoy| ) - met hyl ] -ami no ) - phenoxy)-butyri c

acid; 5 -(4-11T2- : o

4- ( ;1- {1 g 3- cycl) ogﬁﬁf‘;ﬁfﬁgﬁﬁgﬁiﬁ&‘@?‘QQW&YB@%IIWM@@@WMQ{ hyl ] - am
i no}- phenoxy) - F yHbutyric acid;

- 4-(4- 2- ( 3-5chl - ' -(2-hyd - et hyl b ) - et hylj
b ho) - phomoxy) C oLEy BRI b EStadio) (3 pyrdin 2y etryleatvameymetiyl amol.
4(4-{[ (2- hydr ox pheioky)ltmariasgy| ) - ( 3- phenyl - acryl oyl ami no) - net hyl ] -ani no }-
10 phenoxy) - but yri cid;.

4- (4- % [ ( 2;1 hydr oggg[(g?m%%%ﬁmmgmw}—(seumdﬁ-w-mmmwh@xﬁ@@,}r‘ret hyl J-a
m no enox C) & ric 4cill4-
{[(2- hydlrooxy- e%/h %egybdgﬁ%ﬁ%;@?g-éﬁé’t hyl sut f anyl - acetyl am no) - net hyl ] -am no }
- phenoxy) - but y‘lt{ {i&mathy !‘5_ﬁ’ﬂ}'l-acctylamino)-(2-pyridin—2-yi-eth%lcarbam yl)-meth ]i" ,

4- (4-{[ ( 3- hyr Q@jﬁin%ﬁéﬁéﬂy?_ﬂatwgécgcg- hydr oxy- et hyl car am)ylcs - et {/ ] -am no) -
phenoxy) - butyri c acid; ?

A (3 {1 (3 car _b4rﬂoﬁi9=*i3mgdemﬂ:ﬁinaxz@ﬁbm¢tﬂ&m&famﬂs%mﬁﬁ?ﬁl&m@ hyll-am
no} - enoxy) - .

4(4-{ F( 4- di ?/ret ﬁgﬂﬁ%ﬁ%‘&aﬁdy] am no) - ( 2- hydr oxy- et hyl car banoyl ) - net hyl ] - am
no}- 20 phenoxy ;(meibaxn@dipdspicﬂﬁﬁmﬂw-g' y-bifl‘?di CIN oyl)e )

]4 ( gm{ Lgf gﬁg%&@@_@ﬁ?ﬁﬁ}guﬁg‘%@gl )-(3- cyc?oﬁen‘g]w%%% o'ﬁfltpgﬂn no) - met hyl

4- [ 4- ({(2- dE et Yd(ai(na; . -125(3-¢ch - | ) - acet yl ami no] - net
1) amino) - phendtin puori e gt s Skl bing a1
o
4-
']

( ; HiYO g RYid;( 3- phenyl - acr yl oyl ani no) - et hyl | - ani no} -
enoxy) - but yr4.¢1- 86¢ethlaminaa. )

(4-{[ (2-acet ylmafrliQ r?gy-] agt“ﬁ(;/ (e %‘3’%‘9‘1‘3‘9%%‘8‘?%1]3“91“9bphﬂﬂpuﬁsﬁuamicno) - net hy
- 30 anmi no) &Khenoxy)-butyric acid;

4-(4-{ [(S—cyc]opcntyl-propionylamino)~(2-methoxy—ethylcarbamuyl)—methyl]—amino}-
20 phenoxy)-butyric acid;

2- acet yl am HoPet-REEPeHD

4-(4-{ [[2-(3-chloro-phenyi)-acctylamino]-(2~methoxy-cthylcarbamoyl)-methyl]-
arnino }-phenoxy)-butyric acid;

4(4-{{(2-methoxy-ethy] carbamoyl)-(3-phcnyl—acryloylamino)-methyl]—amino }e
phenoxy)-butyric acid;

25 . ‘4'(4"‘ {[(2'methOXY'ethylcaTbmﬂoyn“(3 -py'['idin-B -yl..pmpionylamino)_mcthyl]_ arﬂin o } .
- . phenoxy)-butyric acid; ' o

- 4_(4_ { [(z.methoxy-ethylc&rbamoyl)-(z'mem)'lsm fanyl-acetylamino)-mcﬂlyl]—amino}..
phenoxy)-butyric acid; '
 4-(4-{((3-hydroxy-butyry] amino)_(2.meﬂmxy-ethylcarbamoyl)-mcthyl]—amino ju
30 phenoxy)-butyric acid;

| .4-(3--{[(3-carbamoyl-propionyiamino)-(.?—mcthoxy—athylcarbamoyl)—methyl]-amina}-
- phenoxy)-butyric acid; ' o B
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4-(4- { [(2-acetyl am no-ethyl car banoyl ). (2- net hyl
sul fanyl -acetyl am no) - met hyl ] - am no) - phenoxy) - butyri c aci d; 1130%/ %;9/288%
4-(4- {[(2-acetyl am no- et hyl ear banoyl ) - ( 3- hydr oxy-butyryl am no)- oY

J-am no } phenoxy)-butyric acid;
ropi onyl am no) - net hyl ] -

am no) - phenoxy) - out gt e BRI i) Foclieny sy eroamoyt ey
4(4-{[ (2-antyl arffth ERpxyabtiaivegid) - (4- di met hyl ami no- but yryl at ni no) - met hyl j

i
- am no) - phenoxy) . £ - ACH A )
;1- ( ﬁ' (I ac)et ylb a[n§ ;:(?{F%X fgﬁ’%‘%ﬁf§'F"%FE’?(";Vﬁﬂéellfhﬂfwtarnlﬁhﬂkmnnbpmbmﬁnﬁmo

- phenoxy) - bu «c acid; 4-(4- -cycl openty _ _
R e T A e M
4- (4-{[[ 2- ( 3- ehplenaxypbetyst dci@cet yl am noj - (2-pyrrolidin- |

-yl -ethyl carbanpy) )=t hyl j - am no} - phenoxy) - butyri ¢ acid;
e e A o i) e
- 1 e : .
4-(4-([(3-pyridjn-3-yl -prygpi on%/%aﬁj no) - (2-pyrrolidin-1-yl-cthyl carbanoyl)-m
ethylj- am no)- Mmﬁm’t]"P’ac@fb&m}d}(343hér$ﬂ-apryloylmnino)-mcthyl]~mnino}- '
{[(2-met hylgui fﬁﬂ%hy}%ﬁﬁ%' Al no)-(2-pyrrolidin- 1 _
4 (4 (L3 Py - ehytrotmathyionba o A et L) ) et hyl
-(4- - hydr ORy~ TPX ) AmoyDYB- PR di 301 oropYony famihe)-RRER AT 1 TEL NY
J-amno }- 20 gﬁﬁwﬂt butﬁr‘i c acid; X if301dproplt nyfah B%e&l}ﬁ an}/mg}u
4- (3-{[ ( 3- car banoy -prJBFS 9»| am no) - (2- pyrrolidin-|
-yl - et hyl car ba#+{{Y2-hrirdil-dihyl @rahe o1 L yri.c acid; .
4-(4-{[ (4-di rreaé’%gl a%o-,but t%{r yl am %%@?@%%#%ﬁ %ﬁe{.jf.fmqln?)-mcthw]ﬂmmo}.
-y![ - et PKI c&r)]l? i }f’ﬁym@"ﬁ%;}q- am no% - phenoxy) - but >1/r| chaC| d; 25 tsfal t tpereof ,
ester er , A~ {[BLIBaRN B V=N r : e copgposition o
matter of claim 63, wherse(i n yﬁﬁ%{l‘é@i "Fﬁ‘?ﬁﬁpg?@g{??gma?@% YN-améwlf or coupl i ng
to a functi ond“YrFEBtyHReid2. The conposition of matter of claim 63,
wherei n the byihkdi S e.ind dently coupled to a support. 114
01/ 09/ 2006 73%51&03&3’?%%@’{?@‘%“@@?@%5? Y‘%‘MF awywnahd]-smimaph
bui | di ng bl ocRhenoxy)-butyric acid;
#-(4-{{(4-dimethylamino-butyrylamino)-(2-hydroxy-ethylcarbamoyl)-methyl]-amino) -
20 phenoxy)-butyric acid;
4‘(4-{[ac:tylamino~(2-acetylamino—ethylcarbamoyl)-meﬂ-,yu-ammu}_Phcnoxy)_
butyric acid; :
4—(4-{[(Z-acetylamino-cthylcarbamayl)-(S—cyclopentyl-pmpionyiamino)-methyl]—
amino}-phenoxy)-butyric acid;
25 4-[4'-( { (Z-acctylamino-ethylcarbam0yl)—[2-(3-ch]om.phcnyl)_acetylamino]_m cthyl } -
- amino)-phenoxy]-butyric acid; ' ' :
| 4-(4- {[(Zvacctylanﬁnu—ethylcarbmnoyl)-(S-pheny!-acryl_oylamino)-meﬂly]]-amino}-
phenoxy)-butyric acid; . -
4-(4- {[(2-acetylamino- ethylcar] bamoyl)-(:i -pyridin-3-y} -propionylamino )-methyl)-
30 amino}-phenoxy)-butyric acid;
4'(4'{[Qﬂcﬂyiamjm'efhyfcafbamoyl)*(z-méﬂ_lylsulfanyl-acetylamino)-methyl]-
amino}-phenoxy)-butyric acid; ' -
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74. The conposition of matter of claim®63, further

'5 containing the plurality of building bl
9372006

conprising a package
ir use. 75. The conposition of matter of cl
are conponents of a heterogeneous nol ecul ar

instructions for their
conprising a m xture

wherein the buil ding bl ocks
array. 10 76. T“Ef“‘qﬁme@jflhrhﬂﬂ eﬂi(ylémtaﬁlgj;l) & h}%l’(&ly—@u%lammo -methyl[-amino}-

of building blo
9 ﬁenoxy)lbutync acid;
4—(3-{[(2-acctylammo—ethylcarbamcy[)-(S-carbamoyl—propionylaminu)—mathyl]u

is in a container.

amino }-phenoxy)-butyric acid;
S 4-(4-{[(2- aectylammo~ethylcarbamoyl)-(4—dzmethyla:n1no~butyryla1nmo)-methy1]

amino}-phenoxy)-butyric acid;
4-(4-{[acetylamino-(2-pyrrolidin-1 -yl-cmylcarbamoyl)-meﬂly]]-ammo}-phanoxy)

butyric acid;
4-(4-{[ (3-cyclopentyl-propion ylamino)-(2-pyrrolidin-1 -yl-cthylcarbamoyl)-memyl]-

10 amino}-phenoxy)-butyric acid:
4-(4-{ [[2-(3-chlom~phenyl)-acetylamino]-(z-pyrrolidin-1-yl-eﬂaylcarbmoyl)—mcmyl]-

aming}-phenoxy)-butyric acid;
4-(4- {{(3-phenyl-acryloylamino)- ~(2-pyriolidin- -1-yl-ethylcarbamoyl)-methyl]-amino}-

phenoxy)-butyric acid;
IS5 4-(4-{[(3-pyridin-3 -yl-pmpionylamino)-(Z—pyzroIidin-1-yl-cﬂlylcazbamoyi)-mcthylj-

amino}-phenoxy)-butyrie acid;
4-(4- {[(2-methylsulfanyl-acctylammo) ~(2-pyrrolidin-1 -yl-ethylcarbamoyl)-methyl]

amino}-phenoxy)-butyric acid:
4—(4~{[(3-hydroxy-butyzylammo)-(2-pyn-ohdm- 1-yl-cthylcarbamoyl)-methyl j-amino}-

20 phenoxy)—butync acid;
4- (3~{[(3-carbamoyl-propionylam’ino)-(z-pyrrolidin—I-yl-cthylcarbamoyl)—methyl]-

amino}-phenoxy)-butyric acid;
4»(4{[(4-dlmethylam:no—buty1ylammo) -(2-pyrrolidin-1 -yl-e&yicarbamoyl)-methyl]

amino}-phenoxy)-butyric acid;
25 salt thereof, ester thereof, or protected derivative thereof.

- 71.  The composition of matter of claim 63, wherein the bulidmg blocks
. &re activated for coupling to a functional group.

_ 30 72.  The composition of matter of ¢laim 63, wherein the building blocks
are mdependently coupled to a support.
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73.  The composition of matter of ¢laim 63, wherein each building block
is in a container.

74.  The composition of matter of claim 63, further comprising a package
5 containing the plurality of building blocks and instructions for their use.

75.  The composition of matter of claim 74, wherein the building blocks
are components of a heterogeneous molecular array.

i0 76.  The composition of matter of claim 63, comprising & mixturc of
‘bullding blocks.
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