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plurality of ligand noieties each linked to one or a
plurality of different tag 5 noieties; a process for
the preparation thereof: a nethod for the rat i onal
desi gn of a |i bHaVORESCENTLY IALGERLIGANDS, oy of
a tagged ligand; a kit conprl Si ng react ive ~
ndme @@pnfd@vmtgmnmaée)s taredlibrarycef taggedanei-peptide ligands comprising
swbs br apbisljtyfobiligammpictipn eachilmedto omeor 4 pliraity obflifferent tag
t aggetibsna prqeest fod ¢hd pregperation thaggs ch method €t the G}atidnglatﬂ‘éiﬁgn of a
agibney ahe delobtidh fonf ME Midvkdr ra)f@ntaggai ligdHaahNBE SbRfYsing reactive -
NQWYRIpehtRitI Bard( Qaﬁﬂsreamée 35!1]1 sﬁ%[t@(%}' F&Ofhe Hhi Eﬁﬁn of the
prh@i:a?ﬁ%?ataéééﬁ (l?lep 199 1 @11 §1?ds° ssociated with

t%g@g cfzsgsag el CF ta% oy e

i % Hbl g15 ptgg l% pg Csuch as G-protein
nGey Wsp lzﬂ s Wirapglwlar sngpms Fahibition; sygh @ cyolic
diuejeotids R!}Oﬁ@lqdieat%@é ighabigon g bindigefsiregs to drug transporters (eg
t aglegsdde daBsporte TP TR |brrgh@§es§mt@ transprsieon) @xy ;specifically
mefudyiggethicfd guaietagtids &t wdlli prgpuldtioa® drntiaglactélisnsuchnas acutely
céisberpaputldd nsing techniqueg lsecic @b |Gordowih Mitraeopelayd Fluorescence
diAspestseSokilgland W&idﬂ@céﬁﬁ@r@%n%ﬁi’os@ésp yonf ocal

M croscopy and Fl uorescence Activated Sorting and
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and Burrst ock, J %1998 Phannacol . Rev. 50, 415).
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fluorescent nolecules to receptor ligands in the hope
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receptors rather than studying their properties. Sone
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receptor but which give | ow background noise in the
aqueous phase. A reported objective was to produce a
fluorescent drug which would remain fluorescent when
bound to the receptor and wodl d remai n bound when
unbound drug was washed awa refQre WO 2004/088312
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b e¢vaevedbane G isegftcon focalopicvestoBP ERfortsypaier te saptyahs pharmacological
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attaching: kits are i abI FCCmp sing a
fl uorophore and a set..of age @ uni versal ly

attaching to nost HAN, II\‘P ~FXH OH (r)Me HN

,NH proteins. These give Won gpe i fi8vattachments to

any reactive site on the protey of interest and

usual | |%l,t here is no neﬁg to kno@v the nature or

| Bl@é?m hte gie ngp Spetthe Attachmagisdlp cAnytreaive sitgtom; the protein of
ai¥erpH pp@ psurlly deaie és0 mesd te keow dienedipe iod bodatigmatithe attachment.
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cdngersach @t XA vixesther amiteheopgensdnetc emwieagtd oin. thEheresent
| inyautibnb Thel ligghdshih@inp Gite fdretheratyy GROR k@epiolOlk Sldolusually deep
alysBinuhe abhméleifBne YWgidlisbrtRerdcERAS RN RR dRNERSs & attach
t RehE @l‘&@ﬁbﬁ&rﬁﬂ dudthaidval Re tERplih Eﬂﬁﬁlabéloéi‘%alaa{cttﬁﬁfl‘ N&R of these
tReIf lig) Qgéi&%se afen ccdﬁ% @dW@&MthaStE OﬁSe%ﬁ 1gn of fluorescent

?,%D’ %t n co,nc \MB?W% he SpeCI%I cutder%thah %?h the
Pj%rPolgg%ﬁf aréoa g §$%/ ant agoni sts wi th defined

operties_at GPCR'S ather with the
fn Eummary therefore the avalla%nhrty of fluorescent hgands and in particular non-

peptide fluorescent ligands suitable for FCS and CM binding studies is virtually non-
existent. The preparation of such compounds is far from routine and few efforts have
been made to establish pharmacology. McGrath above only looked at a few of the
receptor types studied.
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the availability of fluorescent |igands and in
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for FCS and CM binding studies is virtually non- 35

exi stent. The preparation of such conpounds is far

fromroutine and few efforts have been nmade to

est abl i sh pharmacol ogy. MG aBh above only | ooked at a

few of, the receptor types studi ed. WO 2004/08

PERPIGHS SRR 29 g iisd ppRraach & FyFla 66 €1 AP éﬂlﬁual research
appy addeesspd faprepcent ligand systesrs which armhumtp@j @Faﬁpqcéi%@%wlasses
hasd gadde dbs ver f spacEic neropheran Sushistystemswie dimiding in both the
| infotreationowbishaiafiitee dbvtaiped |and siasthe amthber of Gystems uskichfcan be

speestigatedt | uor ophores. Such systens are limting in

both the information which can be obtained and in the

NAEBSYd A $ﬁé§é 7B nebd & £RR1 RBlectBvel ﬂﬂcﬁé&bﬂ@flg’&ds for binding at

‘]’:‘\EQé?feQ' 1'394 ‘E \rzlﬁ | Slidbld %ﬁ&i Etl&pi’&: K hlidifon and receptor
e b PR e

aﬁ%t ece trdpr §e| ectivity vvlth establlshed

co i n ter f .both affin nd agom st and
1%? w?’ gpp iidisciphigary amémﬁ%%)aﬁ Pregegniligand design to
nnmvndﬁ aslalr Elry aat}ona bﬂ@%&rwdtfbmmsemtbfstém ligapdgvand a process for
dessparation theseaf\thalemay [bebirsgd yin gf method dlon s¢lgctinesplya dbiorescently
f tagged digand | whitlaggestlactigandsa alediral FRECRshavfing required defined
ppepaaasdlogicalt dharaetefistidsat may be used in a nethod for
sel ection of a fluorescently 15 tagged ligand which is

sghe (lﬂ:)!rétzﬁﬁ QbhirktaSH6:8 0oreREmBly ReMipastide H%Mdeﬂregﬁébﬁ edmprising
PBRIIRLIOKAGH Gt AR BAGSF kS bhe Sﬂuol%ﬁ ideSknown or novel

Oﬁhgfegceeﬂ fl RYif ¥ D05 RARL{AS b1k coRibft %Lfr Sﬁ’ﬁcﬁ‘escen
b g,lén re H‘Elof?%gc ‘Ec?r g ncgl g (ﬁ‘%t{? flty aéla %g INer not tcf

| f %Ffﬁi “gl R Y, r S § ng. S 1 known,

sBIERY JRe dpky HIP%i‘Oé% BEYtalsq pravtye F’@W‘@Fl %WB [§s water
ofolpleibigp o8y Linkingi g %ﬁﬁﬁflﬁm@le‘éﬁﬂ anynetherg @Sﬁeﬁmn@wdrophlhc

npobeo interfere with receptor binding capabl lity, or

to nodify binding capability in known nanner. The

| Im ker bppadestiraspacs offetle ahwentipn dkérdds iprpvidsed Jibrapecdmhpssing a

spkifalag oMapesd ndopapkiti lipahds @f fdrivukd g to a fluorescent
noi ety or any other desired non-hydrophilic 25 probe.

I'n the broagesty Aspgei T4 t iknvgpy hon there is
provi ded a Iqligtré)?y g%lt %g)m(!%[el'(n P?Jr)allty of tagged

T&lghfa%p %#gﬂ nds of forrmlal 30(L|g JL)mL(JT
salts.thereof
PR 5}“3 ?re%@ R riojotiF 17 gach linked to
| PQ% g 38 }tgg e &ra e{qnﬁ dncelstle agda ggme or different linker
pTngrehics wnéﬁargaﬁ*é et Hnldpg site prlinking Binpanalifyinang Ju
swheredy Ligi f panpiges aﬁﬂ@ﬁc liggs, ﬁmrénb@g of ap piefraseklaenzyme or a
dsubstrateor ifhibitar o§a diugdrapspaerieanki ng functionality JT and
JL wher ei n 1sigsinglehond es inarGPlikkihg geniety salected Hidm tdreteroatom
of an i ntraaehlasNgIO, SNRyranchied @r sisaiplitchaingsatirated or unsaturated,
i nhi bi tor oppteondllyy hdt@ds@al t &ontainihg a GiHa! aydRB&EbYT  and
is any |inkiQghiiBidkthaebeiiéh fia "Beamhﬁ&ﬁéﬁ@t m%HG Maving
as N, 0O, S ollf)gon?érﬁ%ﬂ%g of Q 5 BOr iyn’fé}ﬁ:' Iﬁwﬁ%tw c Perpeat n

unsat ur at ed

ﬁ-,_,;w

excess of 30 up to 300;

Tag is any known or novel tagging substrate;

m are each independently selected from a whole number integer from 1
to 3;

P is0to3
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to 30 or polyneric having polyneric repeat in excess

of 30 up to 300; Tag is any known or novel tagging
substrate; 45 in are each independently selected from

a whol e nunber integer froml1l4to 3; pis 0to 3 W

2004/ 088312 PCT/ GB2004/ 001418 4 characterised in that

| ichupsigrised iy thehfokene i p eaemor |difiRienq liskingssiten in compounds
csappunes difgapriisi hg bi I endéen — (Tag and |is at different dinking-sites in
Tagmaaehdssompriging semehig, Ui,nki -igndfor edagn  conpounds
conprising same Lig, JL, L JT and/or - Tag. 5

PPedferablyl the libery dbdsaloy colapssaustLig NHTA S& Bip ddngylhiﬁ% or NBD,
ags dal Jaadsylk 8BRS L’\BQiethyQ&eQ:ﬁﬁlﬂ of @ ;s ngle bond

and as L a nethylene chain of C3_12. The i nnovati on of

t A% Qfxﬁﬁ@ ﬁ%bﬁ Ylfeg’é ErﬁJe &f‘réléﬁ §H)eth%edse' specifically tagged
Sﬁ)l 'glaﬁ éﬁﬁ%‘t c% 8 rorS of S ” E%H UGre oF sri,ectable
N2 or 18?) ests6s %%%rsguqrgphore has

t ﬁépecég% Hﬁgﬁﬁceo? }C@Y Srespiia gfnr uchfang dts dncorrect
Wl Fesain| the iyopergeriof , the myequesor drug.
?fﬁf%b]ryr ﬁ’@t llbllaﬂ’ a%§9wumdt by tilee c@mmelidesign |df Yleyagi members
t epresenives modidicationstia lipkimgsitsoanddigagpd mdétetidsewhizhycan be used as

| lalbrasis fori ®lavtins bf adiggdd by flibeescatt iligaad rafisingth@properties of the
| ipbecarsyr gtk Meefefadpy Grelibrang comptides GapiuedlRy iof deffinkd BAd well
Sch@sctéisbdlth ﬁ%@ﬂ‘hgﬁ@dsehh véﬁﬂéafprsﬁém&ecdﬁ%@ﬁoxﬂ&g%é tﬁose of the

bash $agh th ction of a agged or’ fluorescent |1 gand
retaining he properties of the precursor Irgand
P eé?égq "} lb’e%@%ét)ég C ouﬁd&v alrlg %ggcm@eaa@laﬂ gonist
%0&1 or aélratdeg%sn& P ﬁ FW %?%10{; aélimsgﬁrguc receptor, a
gﬁ Eﬂiﬁﬁ opt bé‘ﬂ@pl TCRS kige receptor,
f PR

AEFAART 2B A rﬁ%epérrf é@rcrsrﬁél re&ﬁptagerﬁ -§IT (seiotomn)

ar%@t@hra@temmtoeh amineneidi trespi@ e lutamate), a dopamine receptor, a

betaicagetpetiatiopt isespter, naugieiokinin reespéqt o, asgiotensn awteptor, an

r ex@ptior receptonph ateskoteewpirocepta, camualebtideé decepta@pi(airines and

apyiieidikdsher caciaptensing agtepiophathyerieRaaRIOE, hodm&iBhceptor, a

r 868picAtin rBcdPi@s aafbreESE @BdcPlor, an uIfdEtdr$ @EQHRRH A) nucleobase

I RLeRbP(e.o. ANeOSHe, @l%E%h@gﬂlﬁﬁﬁi%'agldrl%&%ﬁ&pﬁ sﬁlﬁn@ollpld receptor, a

OhWibiRBleptd (@%E’@H?nﬂfes SCREL Bty R tor and a cyclic nucleotide

Pt gés trﬂrea 0 ﬁﬂt OE}PC’R? §t% 5%4@% 568 9F ‘adenosine

| | BsRa; fmestyd bé %ﬂ% ¢ sr;i? nr%& BpdgRlor aponia

}35 QiR dren oranfegrree?t:gx g ft f&ﬂg‘l’%’gg

th rord stimul ati ng hornone receptor neur ot ensi n

r Asdpeibitor of roesiibs RpyREe prfPIabli ot iabibiey of an intracellular
ch as pw inhibiberd cyelecaylentidg phgsphadiesiesisese pr aalerivative

I ylswlugupﬁaﬂrcaﬂ c acid receptor, a sphingolipid

receptor, a 30 tyranmine receptor (trace amines), a

f Aesabdtaid ¥ Bdiug tfa8gRplcPls 2af @niiﬁ}ﬁclb inengHéeteg aitb L out of the cell

I R8RS @dns rsrtérhgnhrﬂ{isuorrzrfef&&ga pbRer i8 ﬁ%ﬁ&&@%ﬁén binds

f & the 1BERbRePIn V%Wﬁfb?t?ate B&ﬁ RLRp ARl 2ARA) z?'{a Ddd Hhibitor

Ws@@tc{ fi 'PJ ﬁ’lre ttaag f lo@al @trta [fi‘ é%i@&ﬁ)@{r e of the

o_,m

W
f—q

3QH .,nuo cio se t d%u% 0 Ce 1 agg t%,est whether

: 0 agged s st
! 113?1}%1}0{ grpraf; %%%Y cprr]é%s% st ate or %nl%bltor ogrnégﬁqulhbnum based

g transporters or ATP driven pumps such as a catecholamine transporter, a
nucleoside transporter, an ATP-binding cassette transporter, a cyclic nucleotide
transporter or the like.

by




enzyme such as an inhibitor of cyclic nucleotide
phosphodi esterases; or a derivative or anal ogue
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that is transported into or out of the cell 40 via
the transporter. An inhibitor of a drug transporter is
any conpound which binds to the transporter and
prevents a substrate being transported. Thus, a tagged
i nhi bitor can be used to bind to the transporter and
localise it. A tagged substrate of the invention

cBtierably theelibrery prsvidew teggads hgamdsi whish gire suttebffon perface cell

- ceddeptan finding esfor wifetchidular binHinlgj onfor prenejwtingror pxiingriive cells.

t Aecordangdpdhe libfary hepresapdre thes ntmnalatiesignA of wostpoahds ehich are

Apradidiediot lowve irstained braraiakylogp bet pepeities Bnidabid o tspédific binding
Ompplivatibnd or of any equilibrium based drug
transporters or ATP dri ven punps such as a

C @ta@ﬁ:*ﬁ g}l BE irlde Rtrl §lectél ﬁ%%? %ﬁﬂn‘}%vlh IPRYRBWhEA the art of
a@ﬁ% ltgg 3005 'ir?aﬂ%r Sl@}?ﬁglli: egro (% he?: ﬁcﬂecules and
%3 aﬁ ? lhe ng} \Haatécgﬂarly for

5 es Huisdio

0@@ ergé own in the art.

a 1 gén

% ¢ Pregiut rneaér«r o1 Tepchign rﬁ’@”% g Ay be any
pé%‘@t a%ttva E@g @I%}qhu Wopctiveted dehage a Inselopidiangsitipd ttherapeutic or
| dpstaetive effecssHns allawwinr afiish sfage dissalipingothe compoumbief formula I
why areans ef & vpuelihatior Tag,dnaseeondestagnantivptiar oblasdragtivated Tag,
aand ppibpeilyiies thid tselgb &idualisisp el Edngpdand dif fgrmula I or fragments
apRrdof AMdreRampleacisel agtivapd P4 g epapafthiciir! fedehich may

f bOBetRAASDF fakgettbld pfeih FedtRWbn.i N the art of tagging
m)I ecules to forma marker or reporter group for

e

\Y

an ?c\% (ﬁl : % h}% 'T?g %hgﬁl Hlsgrﬂltﬂl Which might be
11 reoe to n ragellular_enzyme or
g{jli{yﬁarq h{;&f %Ié gh?é‘(@ ga?{d E%%ﬁngj pelfulgrsenzym

ﬁp_‘
09')

glpggnq(ﬁ a dyquch 1ph1b1110n is

o chsen it

f ohlRkipgin opegr fppre éérai‘&?le’é@eﬁny | aser activated Tag

which is activated to have a |local or targetted

t Referplelytane opmorelof tachc{Tiag én efid ectmoréltn sachlliboarg compaund is an

f emtity §1a0d consitabs shpdaioke oompoeinflu@bplicee,mithareby lthe library

byorfpiades c@rﬁgj@m}dls eﬂaﬁhic&ainleetﬁ mg;a@ror amoraw%l@ﬁ @{ecbf%rlaxiﬁﬁa I§

agti Ji% o0, i), [(AIe(, BEh)yat ed Tag, and optionally in

an erhy Hgsée@ﬁecdﬁ'l ff@% ﬂﬂnﬁlﬁelc&nl)ob'&ﬂ ﬁécesfrﬁ{enyf lu‘PJhty of
s anBRE ecQ Fo%dlﬁ faﬁﬁ‘ @?1‘51' tagged

nﬁ%antcc\l '38151%)%?185[% 9 erent 6 qlwreg XI ifferent

3%2%% FitoR, sp %%&é fﬁ%rec gy et rary of

iesed lggads epﬁarl@a #o ?aﬁh.oapfﬂwe fl%v qag@eain digand;
Wﬁg/eg’r 3 pompaid efnforawla [ ordr e ne ofirayplurality of
t P@ﬁ%r o ligands rlknked tgaeh to pngrorby pluralépefudidfersnt ftagsnpioaiding a
| lllgnamh0f samepint differentdy tageerhtigahds of glusgdigdand type; tlbamatively each
pecaspnmd off fognaad dongmidéoonobdf egtiralityost lnketshknkihg aeprecursor
sligsnd id dtiledst oge Tag @D eheOgant@sEdilffebon 1ikiig Ry Slterkfively each
Pegthgduall of fomgulfT cmpﬁs&fthe 8&he 1inR& 1hﬂku£§1§ pfé"cuﬁ@f Bgdd and at
eﬁ:ﬁé’c onk A8 Y dERFR HMEnE Sit@hro®Ridstaitr ity hrﬁ?ea tagged

%‘p Q8Yhifftent Q(S{rﬁtdmfrdtl;éﬁmg QHIE& ate I‘l% XOIB
i C

rises conpoun nor e
Wﬂya%h%fe B grrnregf%&rra;wggﬂhgand
r§u at a desired receptor, intracellular

enzyme or at or g transporter w1th desired pharmacology, visualisation,
mechanism or the like.




fl uorophores and/or tags providing a |ibrary of
differently fluorescently tagged |igands conprising
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of different chem cal conposition, spectral
characteristics etc); and/or providing a library of
differently tagged |igands including at | east one
fluorescently tagged Ii gand 155 alternati veI y each
c ound_of forpula I or I’ npri ses one
51 Frefpraply aphitranyy %RS]PPI'ISP@ armgraﬂlm Ré&o@ﬁ@ﬁldﬁd’fdﬁ’@ @ more of
afﬁmﬁﬁlﬁﬁ to\HIot  di f f er ent tags providing a library of
same or differently tagged |Iigands of plural |igand
tyibe; dLighndt IvEdglT BAEhLighe Wiwuneachim foasherénbefore defined and
c aonpuefesatsly droe 2pfmoge fakferably 1y of |inkers linking a
PIHCUr §Digl ). DagaTy vierd @@ash OR a8 AdretBSofAMBRN and is
d| fr BBt 1 bﬂdﬂdﬁlj]gl&ébl%fer%wer natively each 40 conpound
ernEI_aJ IT%O%E; o S€S the same linker linking a

pref rsgr r dliog EStJ Tag at different
I|n 185 Provi |ngg ﬁ of differently
li nked tadgeg | i gands of d| nt confornmation or

anti Ci phar nacol ogy and bi ndin In_each case the

FBWEE“E ea‘f éﬂc{ P EPRPIBTES i & herembeiore definedeandomay heogame or

I@Bafrf&nva gropt fugedonadity enigitalhgpresdnt it Lig or L and Tag or

i ﬁhpblat ¢opbingtionr teaebr ¢chagactegisetb dii rteat hnkdegptiont same or different .
i hinkmgesites) irncompovngdseomprisitg diffdwyntd idy Lig Lt I-amsiiar T&y, and is at
widifferetedink g siteainnthe odse @y any iviied 6t dodfpoundsdhgtisii@identical
oiLig,lJg, 1l,iTkend/MOra004/ 088312 PCT/ GB2004/ 001418 6 More
preferabl y a library conprises a plurality of

‘(3%65?69&‘ NHsfeRtd QB oRImdTP i vaenﬁ&g %ﬁn\l\#sref ﬂbﬂbﬁ of cl)mgounds of

ethBef efin d otk The Sime in all
?rg?ghpr éi? eriq{'&ré ﬂfq co&ﬁoﬁﬁﬁﬁﬁﬁ p flieﬁ}azé%ﬂv @iegfizsn

here| nbefore defiped and, is greferabl y
1%5?1 gi.}rg}er Qre I@FI&@FE,IHK?I&IOJ‘ILCOJII@SGS 3 |ibraggo féﬁq)mggpnds of
Lifgropla I qr I a:ﬁThcrf befsty defingdgwhersin Lig and JTage thesage in all
L remnpaunds apdwhesndi br agcthe samgner siiloripralls esmpoumds and Tag is
hérf&rmmmedleﬂlcmnpcmnds may be same or different and

may derive fromfunctionality originally present in

Lixga Girther prederfsigerbodither thehin¢@itiniiRRed NE6:ABS of compounds of
Clshadd Bot $egk hétetnBetord ﬂéﬁﬁeﬂgvlﬁe?eﬁthéaﬁi@d Offg gl @15 &he in all

13 e SR i sing different
Olhb&uﬁ,de%né\]il’ %rﬁéﬁ%@%g@anﬁ I's at d| fferent

l 'Tﬂg rllﬁ)g 11112 cog-np'illge 1%0%1? S 903 E§8 ytag%«/\% 8 pﬁio n!'ngo Shbrary
(ng ﬁttlo pc} iliganads each family

|F‘HP4 00%019 Bs R b1 190k Gffrent tag

dm% éfrléfri%ﬁ opg @f Wl:;leh isa ﬂwe%mat wg,gnaqe@r@fn@bbamh pfwhich
alsl 2 diffmpn nesescemnidagitar the dibrang coomuisemnromas i 860 porescently

staggedkigdndakf d@ferdme ligofd typenarsl diffeteneflugoplicre typd.

enbodi nent the invention conprises a library of

c Antirandproefding duoreb@nt liginds' codtprizpicedifferho FE iflgddined enable

V\étﬁdﬁhg BihdingN ehhibitiah Sort RELsPATBWIR diferen? 2ofRFPRMRIESence for

I@Wdriffré@ﬁﬁl £68 SRERRLr ﬁétWe' ﬂioréé&eﬁde orgg '&&%HQH% plural

%es 6bihdin itéfgiﬁﬂn% tﬂgﬂr@m : compounds

fuarther pre erre e |nvent|on corrprlses a

! ttkig Rhdw? ftha? %EEn&é”delﬁed ie by linking to a fluorophore typically undergo a
change in binding affinity, inhibition or transport and suitably the library of the
invention comprises characterisation of the pharmacology of each compound
including binding affinity or inhibition or transport for certain GPCRs, intracellular
enzymes or drug transporters. Preferably the library includes information for each




formula | or |I' as hereinbefore defined wherein Lig-
and -Tag are the sane in all 30 conpounds and -L- is

walpdoiesssmt i n all conpounds. The library nmay cROPGB2@®4/001418
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from3 to 250 tagged ligands. Preferably the library
conprises from1l to 10 famlies conprising 3 to 25
tagged ligands each famly conprising a |igand noiety
of a conmon |igand type and fr7om3 to 25 different tag

35 no es.a one h |s a fluorescent
t é@ggeﬁﬁ é}&ﬁ?@?ﬁ&é iyt e rai i cPharrppopfagydpg binding to or
f 110 R #icepipe of it rn&nlydtle@ naé ransiagagellyar sngyme such as
2530’01ﬁ¢ u@wlgg%@mhysphoé@gf@wses, gemdishibition 6f er emansporyalmd a drug
t yippospontgr didiiding desighaionogshagoaist,ypeagohist,i aubatrate or inhibitor and
p rmaasutierod afflnityroe sutdbitioh egaadbling quantificagordef eangnt  Fl
is useful to enable 40 studying binding, inhibition
Oln th@PEMOLit n¥thdisdiff ﬂrﬁgﬁﬁﬁg 152h @4 thef HiMGhE3RQ R el iR many cases
XR8P hén-5RcHoSrRUHORH, ds'iR TSARE oPMo@é&lﬂ%&B’e@ fhgamds or at best
Llﬂe@ Sé&?ﬂ)‘%@lfﬁr l&oersﬁﬁt%lﬂ 'f‘&lewnlﬂﬁféd 6&@( oq rptionalised for a
%Qiﬂéﬁgﬁﬁ%&t ePre?JI] 9911“1 (% éf%(slaé) ofetg}e llil%%lﬂ t?%geg 11gands comprise
FIIIS a’%lﬂg)mé S0 e’ ol asneiinnal i g
binding i§ pg 1ia,m s modified or
af i Gt 1§ g4 toap @reals t @y or He
| ipfibHed tgra lﬂ‘ﬁér e?ftﬁ%ﬁqu@ﬁblyéhephbr%cq;msa&ta@gpc&, ligansla designed
offfoh &egsian nefc stastiye drecuson ligsnpGlirrad teactivediflugrophores having
bireagtive) sisf ¢hemiical fonctionhlityi andenited farreatdiparwitlf associated reagents,
c dott sitenspeFifiRg cadtionradelinking rwheesia \the degign @i thg result of extensive
t niavestigationr £ aBr ef emai} Yoft e boditas Viinlied UGS and the resulting
| phamiRblogidal earfBsHV LD 94E8BB D 20RIY HBRORAGAL J:ﬂl%%matwns
7 WAGOSHvidk GARELIOPRIINS SRhibNidG thanby .&WL. ardcBdrRliL19 to

t he pharmacol ogy for binding to or tion of a

G@%efaﬁ@ﬁﬂg?gse?éctetd‘%férph' bi t| on of an intracellular
® odi e #ier ases

or | nhidr Fﬁn& % ufefd] S{f? 89@& 1y higobromine,
ggg, oY talngﬁh blaéyllt mrgst 1nclud1ng papaverine,

EMP@“ Igpes fih @St%‘@s §1HY§§%IGP’@ gmpaestingiang the like; and
i Apdegues diwreaic  enabl i ng quantification of results. In
the prpdmosine like stiesteresmcdargADAG, INEivh dsd timdogientlierspt;
skl es hieolaminealike stremsares hrduding rbadpeteidl] salbutamol, terbutaline,
ugkinpmwnalires labetblol eatakl,0batblieeil) &End?él@l;eﬁeﬂrd)t@ﬁﬂld%ulobuterol
ocleaibutb@ind AaupubemBrespeci fi ¢ or known but not
papdet gxypraiftoladast gmed @fmétalteborieémﬁﬁg f@tﬁpﬁzﬁ;@ propranolol,
degsitofsl, ejcfaﬁﬁ&lol Pbga%l@pl ¥ct nllt8§§l fa?fré{o‘iolo cethg lol o {Celectol),

' H1\é }618? G @?G?PZ C OOy, ? b1s%¢i'8f phog epr catvedilol,
rec Bﬁ ({)) Oc%ér;)l ?:gl Hg o@hﬂ?%?%?%ﬁ"%@‘ﬁ%?@% ef&r Bmd Mlmom and

reater ent or I1s nodified or
i b F@thfle ike sty Xpertheopbylineneaffeing fropbromine,
émﬂ 9esenpERfyine; $1§1§ﬁ%f§ E&% tessithre-D o Brhydeqsnyi-dmopyT)adenine),
r eaginpsteandr e Uil ror | spian¢yolicastaictuaesc irichaling bypyistiesesich as
hamtiinene] Smidarotinese ssilt @s CHERDL alihyiuopytidariabidsy swhdas indolan,
smllpminf$i320’7€9.@,t arghthel like; a8 Sased diash stewgeies $ncludifg papaverine,
stihgdivpaieilbnes suencagloﬂesmcﬂel idipiiagmolah ef@baeﬁdaeandetﬁe @ke and
| gndldpes @stdof of extensive investigation of all or
many of the possible linking sites and the resultlng

PhaiERE e%hnmm& 8F hﬁfthﬁ AR %%éﬁ g Hss O Geginity of
uup \%ﬁogﬁsg %t Cf,] f;? g,“ d1s c1ng the

ogi; 5%55%& &I!ij ﬁé‘ 1& y direct

,-U
O—

F@G

i eret\ﬂléla ﬁ%gq}; g p% or transport in
B ’chlglkel‘ by Pr drguedri rbtiprt medivamer lons chain structure as
ofPPERISEE- bi aryl structures including papaveri ne,



di hydr oqui ni | ones such as cil ostam de, dipyridanole,
vi npocetine and the |ike; and 25 anal ogues t hereof;

whooadsssesi ne | i ke structures including ADAC, INEXZ6Ba0vd/001418
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anal ogues thereof; c) ethanolam ne |ike structures

i ncluding Sal neterol, sal butanol, terbutaline,

gui nprenal i ne, | abetal ol, sotal ol, banbuterol,

fenoterol, reprotolol, tulobuBerol, clenbuterol and

anal ogues thereof; 30 d) oxypropanol am ne |ike

structures includj ng CGRP12177, propranol ol ,
pAakibranorompeyag af dpenula dettak snaf opticnelly rempiise functionality J as
ahgreinhefost defiedd geroved| froweite syhysis biethepeattion of one or more
( bt ogpppEGPR0 HikRA prevuesoolonlits chinpamantd, prqviding a linker moiety,
mivithprehative geaipuwsfdine of mordliginddeécdksoreponidilg a ligahdlmbdiety and
necte &f one@t Ricee 6ihet reatdriDir6usIk) ofith® Uaka lpreduts®math a reactive

e ddubot BFRAdi
i %ﬁ% %%ﬁ)r% hw&%ﬁ{ﬁrﬁ%%éﬁcaagﬁ] E%Ig&e?higggom neiigf nes

dyphi I'l " ne, enprofyl I | ne, sil denafl I, EHI\IA
(ﬁ{ Xt (i)(iqu a&fvaﬂtg 3 r%(s)é] %1 %],0821% E c{{?ln flgkl g site or

o e s

s ) emp&mﬁ)w}e@% grﬁ&qégeagt&%q,] Ofy at ﬁa@p%{ﬁmlstry or other effects

lélh*blt gy thaiigagtion of %stmgrrequg@cgrgp@r% commercially
stl‘f bler preciuser Jidiands pagafleetopbores owdnldy seavérai Hiel dndusion of
sptecting grdups femfiioejondiifpasmirekenblbereiny iim phicdt dasea dinklertihasually
| dérevedricbm ashorggnedurh o l@gf chald sttueture. Imayfuyiberfadyantage linker —
nLhey beldefivsickérnasrii, Reta dhohgh- PF ByeRfunBigorlabffec@sor, linking 3 or
aﬁfowhgaﬁd@hg ahd tagbamdeﬂ&aﬁﬁ Pﬂlﬂiﬁdd&ﬁr hére %@Hfldxﬂﬁ‘ncﬁng, inhibition
f by Waﬁ@%ﬁnﬁnd@ésg&)&edkiﬁl §égo§’d‘g3/‘ P8np1é bihdiHe rtQDJ"Bﬁﬁahty of
%ﬁ%r élfeg% L OIJe G2 ﬁjn‘ fnrléffs such%s 8%rth dlmensatlon In

i &1l ?{érngd Xtta ro?cthe t1 g l(i) ;g-sngayt { onfero Ip rt1es fac1thtat1ng

| 05 A 2 50 ) HhS R i
it} b 18?Sel e’&ﬁéﬂ?‘r‘? ’é’tqnéf ignalis ti5ri ate. WO
2004/ 088312 PCT/ GB2004/001418 8 A I | brary conpound of
f Breferplly |L irselectedniipiop satenated) of unesipiatedesingia ot lenbde bend, -O-, -
JS g emiig CEOrh erhistee- NP hydsazinks mihd eafufatedrmriunsatemptedhebisgtuted or
bynsubstitnted oo podferahly G sopomere prefarably eCiggobyapsiedobr straight
| e raliphiey agomatiof alityclic oamdo e@nbidatiqiisOthietof)Garyy bf MH¥dh may
NBdiBhrise EndVof Mndie NRAGSAYRs HeRWRAOkoANE, @, SPPE wheftih bptional
p§ﬁﬁﬁfu%f?t% Srd5QdtEH H8mParlyl ORRhIFRARL Yrdslic 61‘3&1&%96‘ s@¥stituents
QF WREE ESmpERChhY Or %Qllépﬁ jrogﬂ‘on{s ef01e defined,
pﬁ UL Wil abt men A’Z‘fne U @m{? c&%%n ranH‘EIie lik?d

cursors’such uoréscé F'sor

Vi di ag t I ar advan

e hally o & Sﬁi}gﬁi ?%91‘3@ -} PR di‘?l%@ched or
oﬁtralg Ino‘ﬁaqm L ke, Iarnf Yoealkoiik Iawg%fcyelpaléfw detsrcyclic,
niivht heterepryl g cqmblem tthegeof gfuglp s oprafled pearplkylamino,
natiabylasgide rad Iﬂm lilkep gptionedly eomyrisitg grteepremoteehdterpatpmsrwherein
ohdtemathfseates as \bordinbefarhi difined,i nktiomg]ly osubstitatedr esdtetradmbefore
oflefmed svhenein rsebatitionts gt aelestet Ifraw @Ry aliptakiy, arawatit ablaicyclic
PEESBHIUSA ab eRirdShydnckyf, tHi6l BABOAEiRe WXl earb&F 4nd thdEke.
i ncl usi on of 15 protecting groups for functionalities
Py SRR nf Plse RicUBR iRy §853RdFrdnh Q%tﬂ/é gt E%I LiYe for linking
d{?or fll\,{ rgr 8§ (S)rh andTF E g& on} Q" Ginr E& '?)rqfn

"I‘l I?i“ﬂga 0)81, 1<5X}p el fie 1‘1}’:'-m e?x (Fazﬁ%?l oM

et

s1n le or
R L




nore ligands Lig and tags Fl, enabling nodified or
nore conpl ex binding, inhibition or transport and

wasmeosssted phar macol ogy, for exanpl e bindi ng POI/&B2004/001418
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plurality of 20 receptor sites to explore receptor

di meri sati on such as hono or heterodinerisation. In a
further advantage of the invention |inker L may confer
propertles faC|I|tat|ng cros¥ing the cell nenbrane,

dr ophobi drophiliicit
ila 43 e ggpe &@hﬁm%wse Sesing] P.%k@an% %Ea%f{aaﬁ i If present may
f GAEPTM BInc Y erplisy deyedr Bom z5reppidieegigBp T |Site iors bnlélag digker and
f rfkumoa)hg@tdﬁﬂaﬁcb&omth@: flyenesaent meicky syl @ the ligandheiebond,
-0-, - S, amne, COO, anide, -NN hydrazine; and
S @lra:felabbdhﬁmolimy &t UL dteehmprises & infombgedi, tri, tetra, penta or hexa amino,
ungdylikiol Alkbey] ceiboRPkL adid,ehe Ezaﬂﬁbiﬂaﬁdns&ﬁ&eofﬁﬁbﬁ preferably a mono,
pidebetiodhivosHy 10, Hhias ﬁht%ﬁly QllkoxlyTcaft@Rylic £&1 Hlkoxy amine and the
alhk@ hlﬁifefe?ablffl rjg?n@t J1Gis LLGYE o ABHo CAMGY t?la&rh{thmenthane amino
%{aﬁ% thlo%mang et cﬂeqﬁffﬁgﬁc ﬂ‘?p,r éﬂfgggﬂ V\?ie 8 fhono or ?1yether
33 AR RiceP L Glalad DM, ol 2o AR OB BT or i
G gy allcycllc substltuents any of whi ch may
conprlse one or npre heteroatons as_herei nbefore,
dérsierably 2 Hpler gngietst hindk Jmhag berelgheiges d pmpgisesyx gingle or
cylavie beng efonsingiamtpre RegiopR es heypinbeforedefined joy compxses a mono-,
sdi-eti-eor fetraftnatigniahdinearbambkanct®d, or-Sclic anbstidytediod unsubstituted
bhadobatylorf foddulst-£d+ ght chain Cl-50 al kyl, al kenyl :
al kynyl, al koxy, am no, cycl oal kyl, heterocyclic,

aUYA]équ{Le[rmaiLyj , l.&"8’gonbi nati ons thereof such as
ar al ky aral kyl am no,  aral kyl am do and the IiKke,

O%El%ﬁfi‘leéc)ﬁ GOTRS Iy ﬁ%& ‘Hﬂﬁ}é sﬂg[Hr &ﬁ&f H%I QéTﬁeéM}] Brd defined

élfd‘eﬁ s%fegk)ﬂsfr 2NAKeNe, NR, O,

p ﬁl&é?g \%[3 s H or Cig alkyl or
%ﬁié rfogps eeﬂiﬂ é CY& c ggayifh Ho il in8m ?%Oa@a sclected from
h§? BR§ 10 H?»&fomﬁlﬁi #nd igprssent 1p gy raligpaldpsation dina siqye A to A7
| each of A toah\d’ JT #ag SEempsdlesieds famt +@nalG(F)-d &niny aljfoxy, alkoyl
f epeioalkylebeteiogpclips alliyl, afkenyl aryl,aryleinidd, atylamine, amino, thioalkyl,
f heteroapi as desmdietore tdofihédyamidcomeiivationd thareofi amdghé¢ likgtoptonally
okubsriaatdibpiceshpsisegbied dnidepeladentie fwamd:; -sGilkyl; Sys alkoxy and the
amikpo, am do, hydrazine, carbonyl, oxo, alkyl,

g%ﬁ%ﬁgﬁ to‘lﬁ”adr/gYﬁ&é end®hitR¥MecttDEOXY0 0N briih@chtbd s olYgamenc
A

p zif Inf/ emg)r/ bsuc gﬁr qr; aetgl';ﬁmt f é‘?ﬁ} e@%f loaﬂcyl 6heterocychc
f | uor ophor e PFtGg’af T BPE ﬂé hfl‘? eétf%f brighing when
the |igand Rd$ &0y2; whespiaRyy h@aa JLm L JTm
cBnpri ses alang,h@ren@heforp,dpﬁnqdeqnﬁas Oap]eﬁlt% or hexa ani no,

al kyl t hi o, al koxy, carboxylic acid, and conbi nations

t Reaferablynor eaghrlefl earalol’ yindependently isl b stnglg o1 double bond, NRy, -O or
anb oaCly) ¢rhiNR C(aryion eC@)NRY ys hatibafpredethedyl i ¢ aci d,
alAkoxy am ng alkdxy hecfelablyeCHRCBI@r@BIG) ahdmligohders théréof or is

sel ected fr amAR4Rine dtall8flarhide, aﬁrﬂl‘kmbxye&tlﬁ AN, préfefiBly (CH,);.
et hane, thig ethane, ethane, amno acyl, from

I tid cf gt
PRl yPep Ie ge a%rp?u Hé % %zaélﬁg%&%n&g h Vel BF double
poI yet hyl ene am he or thio.
&8

PheLERan Y, @fe" ,{g 5?3 %ﬁtﬁ%ﬁ ééé Ay R TREYlgming; ghenylamide;

bond or a s | e at om or group as herel nbef ore defi ned
oflL Bonpr i se8 b 2#836-0r 31 13¢f, and gyjand g arstdagflunct i onal

i near or branched or cyclic substituted or

unsubstituted hydrocarbyl of fornula -L.I




J[AJgLRL[A' gL' J" ]m1 A"qL" J" 20 wherein each of J to
J" is alinking site or functionality as hereinbefore

waledongss12 i ndependently sel ected froma singl eP@HGB2004/001418

10

15

20

25

30

35

40

met hyl ene, al kyne, alkene, NR, 0, NRCO S, CO NCO,

CHHal, P and the like wherein Ris Hor Cl1_8 al kyl or

cycloal kyl or forms part of a cyclic ring with N, Hal

i s any hal ogen sel ected fromlGhl orine, iodine,

brom ne; and is present in any rational location in a

group Ato A'; 25 each of Ato A" |s a group selected

fMﬂWp@ferablzz:ém@JTm 62 singlebeghar is af fi@a}nﬂa cycl oal kyl

héAarBeyClic, alkyl, alkenyl, aryl, arylanide,

awhbrgim eash offramb]”* istaimng kIerQ-, AhietCébGJﬂrz@L diais 1-30 or 31 to 300 and

hRy & OHgCHs e defined and conbi nations thereof and the

| bkkeéf, foapiitaonal |y substituted by groups sel ected

|pg§gp@;§gegt)ljy’ fromCl - 3 alkyl, C1_5 al koxy and the

| vkEreimichcR BE N Joﬁncﬂj—’ ’ ﬁﬁeﬁgﬁcllelﬁ[}ﬁis 'aﬁﬂ%oﬁfb%ﬁtshﬁglé%rﬁpﬁﬁﬁ 1,2o0r

f§°§"0 r@ﬁt %b B E:ﬁscﬁ”o% @ﬁrcm pisqtmfw 0) or
IOIS éHaqlgi) &E "‘fs gt 1s Kiity i 0

om or

Y, ar yI
%@HE ML@!%%I\B[% ém(ﬁ%@% NEL £ or
-CHECHNDNHorC®) N r- Hz R GENGHefO-)1s (= -
C31YB3 a\l-l@l]thehh% p is as hereinbefore defined and is O,
1 or 2. Preferably each J, J° and J" independently is
aMeirepieéerarly @éachbdoenpoond pf fdlﬂnula—Imrdf as he@eiobefof( ddfined comprises
- NRG{D) Ly and( 6 IMreinbslowele@hehef ore defined 40 A is
atikerein:pr ef erabl y CH2CH20 (PEG and ol i gorrers t her eof

Ofigl.a, 1Sa§uﬁhﬂﬂ¥|o@'¥hé‘ ?orﬁﬂﬂ’d Iy leARR- ST, th@'féﬂd%ci:%g)ﬁrmsogwbﬁ including
1S a al

%}xﬁy fitsosliflcalah g auonsjog sitbs:

in conprising Or containing a single or double

biancnhlng C atomwhen pis 1or 2; 45 pis 0, 1 or 2
&ha A" are each selected from Cl1_8 al kyl, am ne,

phenyl am ne, phenylamde; and gL is O, 1, 2 to 30 or

31 to 300, angqL, and gL', are 0 or 1 \A@ 2004/ 088312

PCT/ GB20(G4100 413\1R 10 More preferabgy J JT,,, is a
single bond >_£ fiormul a _J AqL RLNT'] E__Fﬁam each
of J and //I'l\ ne or -0-, Ais S 1-30
or 31 to § 5 RL is CH2CH2 or fflrmJIaJAqL

RL(A J') J" V\ﬁérei n each of J, J' and J®R&ndependent |y
is amne, -0 or a single bond, gL is 1, 2 or 3 -30 or

3 oSOOandAls Ct—% 8 i.sladA.
or c?, ayg eﬂg@%sﬂe or
qL |s O or ﬁ\ﬁ‘ﬁ 10(%?9 n%%%re%

pr ef er abl y and X* are eac 1ndependent y selectegc{_ from H O, OR.a, NR.a,

.a;
X! and X2 are each preferably O

each of R.a, R.a', R.a* and R.a> independently is selected from H or
Ci-4 linear or branched alkyl, preferably H, methyl, ethyl, n-propyl,
isopropyl, n-butyl, t-butyl or isobutyl optionally mono or multi
hydroxy or halo substituted, such as CH,OH, CHyF or
CH,CHOHCH,OH;

R.a* is selected from a heteroatom O, S or substituted or unsubstituted
amine or saturated or unsaturated, substituted or unsubstituted Cj-g
branched or straight chain aliphatic, aromatic, alicyclic and
combinations thereof, any of which may comprise one or more
heteroatoms selected from N, O, S, P; wherein optional substituents
are selected from any Cj.;, aliphatic, aromatic or alicyclic substituents
any of which may comprise one or more heteroatoms as hereinbefore



O CH2CH20) gLCH2CH2NH, O CH2CH20) gL.CH2CH( CH2NH) NH,
OCH( CH2NH) NH, - CH(CH2NH)NH, -C(O) NH, - (CH2)1-8-,

W@ 2MNBBBCD- ) 1-3 (_ - glyl-3-) - or the like. 1BCIVOB2004/001418
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preferably each conpound of formula | or |I' as

her ei nbefore defined conprises a noiety Lig and L as

her ei nbel ow defined: Werein: Lig.amis suitably of

the forrmula, in elther of thel¥ollow ng forns given,

i ncl udi ng 0.any its ssi bl e |inki

confi gurat i éﬁ@neﬁr AR ghalos ik Rsasee, g, cyegpaend the
NRa -NN M %Ra4 /--Ra4 x2 NN >(2 NN Rat Rat
V\n@rf@abJYanyRoar isawekectstl framn ensiorally swbstified xpylmgycloalkyl, alkyl,

.conprise a ketoké,ngisinine, (H)angde,f mowst profeailily yoplosadly substituted

her ei nbef or elkdey, ayeldallll amdme]] avdleq carbemdiv acid or optionally o-, m-
i ndependent by s ehustitatédf piemyHwHereiRudstithte, inclitdaryl, alkyl,
X1 and X2 aggcledkyl, Ph&ésisb| or Giet@asiRyl0f alire, Bniae, carboxyl,
R a2 and R @%bb e&@”ﬁﬁ"kt dipleS sﬁﬁhﬁféﬁﬁdmf:fuﬁ@ 53 Rra g&npnses
Cl..4 i ”eaE h 5,15\“0 83% E , PEBl&Ya mﬁﬁ:ﬁp PR cr,ph,

et hyI n- pr

i sobut yl op mﬁ? C r%zx aﬁPhNNgggggz
substituted 8@%@ 2
Ra4d is selg C N PCH,
or unsubsti tha an1ne or saturate@Hd?ONmKCHﬂﬂGHCOCH%
unsat ur at ed] @h@izN(GHe@HDHQAﬁﬁﬂi@zW@@@@ 20

branched or heterogyjlet(@hauGONI(GHatNECOSTbat i c,

al i cycl i c aheterocgettn NHOON(betetveydaf) COal), anfl thdlilclh may

conprise one or nore heteroatons selected fromN, O,

Sor Bi a/\ih@fﬁierfoﬁmlwmghz substituents are selected from
any él 12 aliphatic, aromatic or alicyclic
substituents 40 any of which nmay conprise one or nore
het er oat omsRas her ei nbef orRaf\D 2004/ 088312

PCT/ G32004/ 0Q14 Fned, hydroxy, thiol, halo,
akig@, hydra anB-@’he 1ike; preferably
Ra4d is sele:ted D1 oMz |y substituted aryl,

cycl oal kyl , al , (di)amne, (di)amde, nore

PRBERIADI Y oR} b%@h YR %Sﬁ jot cht';5 Ceér oatom may comprise a
cycl oal kyl, 1ﬂﬁ'n gl’te de‘fn %r dgﬁ ed

clho & nltjly eFeroair}q cycloalkyl
suab %é%%% ?ﬁ% J&P %151?? qyz hgiﬁ%e B&‘ﬁ%&yc pﬁuo)ahenyl or aryl

het er oaryl or
contalmng 1 or 2 ring héteroatoms, or heterocyclic containing
1 nng heteroatom and/or 1 ring —C=C- group;
Each of up to seven R.a’ is a substituent of a ring carbon or a ring heteroatom and:
is independently selected from H, halo, hydroxy, thiol, amine, COOH,
hydrazine, cyano, saturated or unsaturated, substituted or unsubstituted C;.
branched or straight chain aliphatic, aromatic, alicyclic and combinations
thereof, any of which may comprise one or more heteroatoms selected from
N, O, S, P, and wherein optional substituents are selected from any Ci.i»
aliphatic, aromatic or alicyclic substituents any of which may comprise one
or more heteroatoms as hereinbefore defined, hydroxy, thiol, halo, amine,
hydrazine, oxo, cyano, and the like, such as =0, OCHj;, CH,Ph(OCHs),,
O(CH;);CON(CHj3)c.hex, N(CH,CH,0OH),, c.hex, COOCH,CHj3, CH,CH3;
or any two or more of R.a’ form a one, two or three ring fused cyclic structure,
preferably comprising a fused 3 ring aryl, 5-heterocyclic, 6-heterocychc
structure having 4 ring atoms common with the fused bicyclic Lig.a’structure;
and R.a’isa moiety as defined for R.a’ above;

and L.a is as hereinbefore defined for L or J L Jt and is suitably of formula L.I or
subformulae as hereinbefore defined, more preferably is selected from a single bond,



carbonyl etc, for exanple substituents include, or
R a4 conprises, cyclohexyl, cyclopentyl, ethoxy,

WG SH2)@BNPh, CH2Ph, 10 CONH( CH2) nCONH, CH2 CONHECHBB20Mk001418

CH2PhNHCOCH2, CH2CH2OCOCH2, succi ni m dyl ester,

NHCOCH2,  CH2( CH3) NCOCH2, H2N( CH2) 2NHCOCH?2,

H2N( CH2) 8NHCOCH2,  H2NNHCOCH2, CH2CONH( CH2) 2NHCOCH?2,
HOPhCH2N(CH20H3 HOAC) ( CH2) 2NHEDCH2, 15

het er ocycl i c-( C(J\IH( CH2) 2N

h@fné% °F em A% A @eBAdrc9T RO YRSpiige £ pxempla glyor glys, alkyl
of Eq ula 1(EHo)n Whese Ry hinl & pmfgra by 3¢ o 6aspirerally inglydingone or
t DES Ftea@tqmﬁemeumsama}te@ graspshsuch aRa®-tey Fadr «¢fHaCH- and the

l cYikbi c C or heteroatom may conprise a linking site or
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functionality J as hereinbefore defined 25 each of

CLAd.b afyd sGitabli? dfS tHend@pemddng by irsRldags ey 60ms Cposible linking

acyhfigh@ionk easis; cycl oal kyl  and heter ocycl ic, nore
preferably from phenyl, or aryl containing 1 or 2

ring heteroatons, or heterocycllc containing 1 ring
heﬁgboatontand/or 1 ring -C=C group; Each of up to
seven R ab is a substituent of a ring carbon or a ring
het eroatom and: 30 is independently sel ected fromH
hal o, hydroxy, thiol, amne, COOH  hydrazine, cyano,
saturated BR, unsaturated substituted or unsubstituted
b20 5tra|ght chain aliphatic, aromatic,
P ations thereof, any of which may
het er oat ons sel ected from N, O,
NN optional substituents are sel ected
'%1. 35 aliphatic, aromatic or alicyclic
substituents™any of which may conprise one or nore

heihereaat Oms a@so@icRioTRG! 46 Rbéj of xmed xiy ﬁ{a?’@émﬂﬂ% Qtinking site

hal o, am neor ﬁtlﬂb(ﬁj(;rﬁﬁt as A Onb et M2 6
such acﬁa .; & b ind%gﬁ f% m hy%cha;rbon

rl\rlt(jsszof R a? %"1 D t{é \{Vlilcﬁalnf g R 18 selected

cyclic,stru yrag‘?eglabl conprising a fused 3
r |)/ng ding het eﬁoﬁ%‘tlex@c Bsisplected ﬁﬁ’@%/‘é otn‘@’cqqd«:‘ fucture

havi ngR2 ri WQSGEP@#E’&% REBFRteS; erunspirateds stbsbitetgd jor gnsubstituted
Li g. a2st r uctus eliphativd R @6 iadicyclicodpsionaliy idelblingdodieoor more
R a5 above; heiematons NsOa8, Rewhkérninefubstétuete(s) nedsdlated from one
or JL L JT andno® sytclalyly bétefooyelid, ahldibxar ox4p halo, amine;
subf or mul aepferitgy R Bbebmpaisedes ica®enylMButatifkel 8y ab! ¥Mkyl or a
i's sel ect edjifidapt} @ (ﬁic%ﬁ ar?OMOHAQQy %9%1 8&%4136 substituted Ci.3

PCT/ GB2004/
pepti de or ?f 14&%%10& oI5 fef‘?%lg tbp?f £ o qONHCI

of for 8%6 Q. b
or 6, 0Op |o O lsosﬁleeﬁgfl %F‘g el&@ﬁé%%i@%ramme
unsat ur at ed % P cg Ylllgy_ CYFN0. QI GAtur turated
the |ike: stituted’ or unsu stituted Cy.o9 branched or straight chain aliphatic,
aromatlc alicyclic and combinations thereof, any of which may
comprise one or more heteroatoms selected from N, O, S, P; wherein
optional substituents are selected from any Cj.;, aliphatic, aromatic or
- alicyclic substituents any of which may comprise one or more
heteroatoms as hereinbefore defined, hydroxy, thiol, halo, amine,
hydrazine, oxo, cyano, and the like, preferably from H, halo or
hydroxy, preferably H or CI;

_)

Rb' s H;
Rb’  is H or alkyl
Lb may comprise a linking site or functionality J as hereinbefore defined;

and



Lig.b is suitably of the formula Lig.b including any
of its possible linking configurations or sites:

wohe@4/088310) Rb3 Rb X3 N "N Rb4 it NRb5 1b. X Xe@RGBXN4/001418
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Rbl 2 wherein any or each of Rbl to Rb5 or Xbl to Xb3

may conprise a linking site or functionality J as

her ei nbefore defined ring substituents X bl and X b2

are i ndependently sel ected frigm hydrocarbon 15 such

as al kyl or, SRx, NRx.2 and ORx wher.ein_ (each)

sel ected f o hqreneﬁef@sﬁﬁ@md for kentyits: sulafqa@uwa @P@&reﬁﬁably is
X. b3 is sel s¥tuteds gdrymsauratedysubshipitedoppunsubgituted Cio1 aliphatic
sel ected frenCsat upmetc apdefinafonlapefrasybselidiogeteqr more
unsubst i t ut betero@bms @) $ phit exclicar héllerd@yealic grpaps, eore preferably
optional 'y isnef Gstinmir Dileoroits subfermille hethereditefors dSfin€d, most
S, P, wher eprefabblstis { CERnk fvhe@[rﬁmslg|2Q6tlep1fef613£Blf3|39406 or 8, or
nore cycl oal(ph.C E(@Hzﬁ; hydr oxy, oxo

am ne; preferably R bl conprises a car bonyl

S [ Y. § l. Qr

pﬁiﬁ%é Ixs;‘fllgtqbl% a Klon ﬁlé f?ﬁe o? th@ foﬁﬂélprf Lig %Ycﬁhé %?y 8f &i pgss1ble
a ; cgucr)afq?yf) s am de nor e preferabl y

c cI opropyl 3al kyl such as CONHEt or

Cii‘é’dﬁ and ewéﬁlﬁ}@%gﬁ b3 is selected fromH

hal o, hydroxy, thiol, am neRe’ @OOH, CHO, hydrazi ne,

cyano or saturated or i‘ﬁ g,fz- substituted or
unsubstituted Cl-20 brancfied or rai ght chain

aiwieRat i C, a@f OM@ich &f RaF ke Re? bE OM) Gr GQUKRINN@dr M fnay comprise a
ther eof, an}{nl@fl Mﬁ&fﬁﬂaﬂmﬁ@t Q%@l%feﬁﬁ)e?&@deﬁnéﬁme :

ga;lfééggf s gnt E@tl a{ca%&!: u%a ng. E%Oﬁ]he[?zl %i

FHereild R. /o) 1} erogtom fselected
whi ch rr;a; c% 9%108?’]11311% zﬁ"‘ggf’éjts é 2, NHC;.
her ei nbef or @&t SH g‘on A ag fhe like, more

hydr azi ne, Brﬁserab%y dpeno, é%d)rttﬁesubiswtedppml B qiToligen wherein
H hal o or substitigiis ansiudenPBE &5 NHi repreqreferidy ins CH2OH, p-
Rb5 is H orO#l M}ﬂHYL iy, réiydronyp phem! ar ni-riidilyydsoxphenol, m-,m-
functi onal i §iC1,Jp-&8Lheheanh) ipe®Hy en-CE€MNHie ghenohiod SVWBH, 8-quinoline
2004/ 08831 2aridGhé G230 &01418 13 is as herei nbef or e
defined for L or its subfornulae, nore preferably is
saturated and unsaturated substituted or unsubstituted

Cl 12 aliphatic 'y
IS}

OH

R.c> is selected from saturated or unsaturated, substituted or
unsubstituted Cjo, preferably Cy.i,, branched or straight chain
aliphatic, aromatic, alicyclic and combinations thereof, any of which
may comprise one or more heteroatoms selected from N, O, S, P;
wherein optional substituents are selected from any optionally
substituted Ci.;2 aliphatic, aromatic or alicyclic substituents any of
which may comprise one or more heteroatoms as hereinbefore
defined, hydroxy, thiol, halo, amine, hydrazine, oxo, cyano, and the
like and combinations thereof;

Preferably  R.c® is selected from C.¢ branched or straight chain aliphatic, Cq.1o
araliphatic optionally substituted by OH and optionally including
heteroatoms selected from N,O, preferably including an ether O, such
as selected from —(CH)sOCH((CH,);Ph), CHCH;(CH,),Ph,
CHCH3CH,PhOH, C(CH3),CH; or from the structures:



or Cl_24 aromatic as defined for L preferably
i ncluding one or nore heteroatonms O, S or N, cyclic

woroohesssibcyclic groups, nore preferably 5 is PET/GB2004/001418
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formula L.I or its subfornul ae as hereinbefore
defined, nost preferably is (CH2)mwhereininis 2 to
12, preferably 3, 4, 6 or 8 or is (Ph-CH2CONH) 2
(CH2)2; Lig.c is suitably a ndn-peptide of the formula
Lig.c including any of its possible 10 |inking
configurations or sites: Lig.c HOC*(R c¢') CH2ZNH R. c2

Rcl H HO' ~* N\B Where any or each of Rcl to Rc2 or
OH, or a chain 6 conpri slg NHE | i nki ng site
or functionality J as h Hél nbef or _%l ned * indicates

an optically active centre and Wierein Rcl is C6_14
aryl optionally including one or nore heteroatons
sel ect ed fromH 0, optlonally substituted by OH Hal

eEﬁG\IHZ) 2. N gpifesaI ka)é I?gayoc%arg de, 1o oam. {16 b, fmbcionahty
tri substitUuf® ejérﬁ g,'zmgpp gh\%ﬁ: gf(ﬂre eﬁnecffor and is
subst i t uent Sufa erlt formytlee gy desinhsfaye defined,

i m CH2OH, pmomrsﬁéab}y is sr%wcteéfr@nh dralylsdestcor
m , m di hydr oxyphenol, m,m did, p-NH2 phenol, p-CH,
nL@Cd\IHZsmﬂab}ryoa non-pepiide, oBthquﬁ'onnillarieg daimgluidires hn}kef its possible
slidtingsoritgutdflotdior §Res? i s sel ected from saturated or
unsaturated, substituted or unsubstituted Cl_20,
preier abl y €4 Bhmjeransiied, 0p- skt ai ght chai n
al iphatic, aromatic, alicyclic and conbi nati ons
t hereof, any of whi ch SQ may corrprlzse one or nore
het er oat ons sel ected ¢ MNS P; wherein
optional substituents are cted from any optionally
substituted Cl1_12 ali phati c, arormtl c or alicyclic
substituents any of which nmay conprise one or nore
hehetoat onsargsomheichi sfired 'oler ddef OFR @, cHaid oKy N By @bmprise a
hal o, am nejiniy @iz TBnctRblity 9% RereirdRfbre ASfined> |1 ke
aﬂ%d?&f@%'aﬁ%ﬁh@ﬂ heLegfize Preferably R c2 is sel ected

ang E’%ﬁ

{’@' 9?11 'ru? te&t&wgﬁua@&a's bt t@Ha&J' ﬁnsu@r’e&t@d Ci20
oot onai 1y} n‘% § %%F %&aa@s Highhics i0ptc, gligyeic and
preferably 9T } fe Aj@ry AR ST D% (fngqor more

from -( CH2) erein optional substituents

CHCH3CH2 Ph e self M%% i aliphatipcaremetie e alisycliygybstituents
2004/ 088312ar1y®|f/\@g oy eOMPLise onejommpre heteroatoms as hereinbefore
defined, hydroxy, thiol, halo, amine, hydrazine, oxo, cyano, and the

like;

—

Preferably R.d! is substituted or unsubstituted Ci24 aralkyl or heteroaralkyl,
including single ring and fused ring systems with (hetero)aryl or
cycloalkyl rings, wherein optional substituents include C;.¢ alkyl,
alkoxy, ether, carbonyl, alkenyl, amine, amide each optionally
carbonyl, amide, halo or OH subtitited, or halo such as chloro or OH,
preferably R.d' is unsubstituted or substituted alkyl, alkenyl, halo,
amine, amide, carbonyl, ketone, ether substituted phenyl or naphthyl,
illustrated as follows, most preferably mono-, di-, tri- or tetra
substituted mono or polycyclic fused aryl or cycloaryl or
heterocycloaryl such as phenyl, carbazole or structures shown below
or spiro ring systems, most preferably mono-, di-, tri- or tetra
alkoxyalkyl, alkoxyalkoxyalkyl or CF; substituted phenyl or
unsubstituted or monosubstituted naphthalene or 5,6 ring systems
most preferably of the structures:



XD_~NH2 HT 3 5 L.c may be present as R c2 or may
conprise a linking site or functionality J as

wheooeiostsef ore defi ned, and is as herei nbef or e Pef/GB2@4/001418
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for L and is suitably of fornula L.1 or its

subf ornul ae as hereinbefore defined, nore preferably
is selected fromdC -12 alkyl, amde etc; 10 Lig.d is
suitably a non-peptide of thelfornmula Lig.d including
any of its possible |Ilinking configurations or sites:
Lig.d R d OCH2C-HOHCH2NH-R.d2 Rd'_' Rd 2 TOH H 15
where any or eagh of Rd" to Rd2-er OH, a chain Cor N

My conprise a N {ng site Qr flunctionalj as
i ndi cat ppt i cal ctijve
s sat uRated_ et unsat urat

her ei nbef or eo:elf{fi

centre Wierein R7d

substituted or Unsubst ituted C1_20 branched oF

straight chain ali phatl c, aromatic, alicyclic and 20

conbi nati ons t her eof, of which may conprise one or
more het eroat ons sel ec ed fromN, 0, § P, wherein

opti onal substituent are sel ecttedy any Cl1 12

al i phati c, arorratlc] r allcycllc Sub§ uents any of

whi ch may conprlse nor e hetg & as

her ei nbefore defined,F hydroxy, thiol, halo, am ne,

hydr azi ne, oxo, cyan, and the 25 Ilke Preferably

R dl is substituted or unsubstituted Cl1_24 aral kyl or

h&dr oar al kid substitiatbdi dom gmstibstjtuéedr jangne ndathmagsed or i mgaturated,
systens wi t bulfstivitel ar)disybstituted Cy.¢l randhigd of stgight chain aliphatic,
wherei n opt k@nalics uhs;tdhbuam SoinBibaHEE @h&)falahylof 3/@11ch may

al koxy, et h%mpﬁ@r dHRbE! mor@ h'é?e om$Hd18%ed AHNAE hp; wherein
gglt Ioogﬁlc::ﬁyao H&Pr stituBis 96 ! *; gf%?}' tél Eﬁ’g’ar&ﬁatlc or
unsubsti t ut %Q rgs&bgtg %H_% 8’ %f %E(E’é Hj‘p ? one Of Imore

,Opipmref amine, Cig

am ne, amd r(?%tr on il hex}‘ggﬁ;gﬁoge tf E { ‘halo amine,
phenyl or n%&ﬁ?ﬂw’ 0%9, I"'Iyﬁg‘?’r%rtdeé;

preferably RoReRed e straight ch f Patlg@llé’u%]f“idtrl& giger O, and
mono or pol eiRIRlly sehetigetedby| Cap aexhcfosgmplsy Lpr, 1bu, or of the
het er ocycl ofmpulasuch as phenyl, carbazol e or

structures shomn bel ow or spiro ring systems, nost

pr ef er abl D o- di-, tri- or tet ra al koxyal kyl ,
al koxyal kg r CF3 SLL? NHpt ed phenyl or
unsubsti t Ut ed or Aosubst i d napht hal ene or 5,6

ring systems 40 nost preferably of the(ﬁl_[uctures WO
20{%8312 PCT/ GB2004/ 001418 15 | aw

Q _CONH,

L.d may be present as R.c® or may comprise a linking site or functionality
J as hereinbefore defined and is as hereinbefore defined for L and its
subformulae and is suitably of formula L.I and its subformulae as
hereinbefore defined, more preferably is a single bond or is as
hereinbefore defined for L.a;

Lig.e comprises a cell permeant moiety or is associated with a cell permeant L or F1
moiety and is suitably of the formula , in either of the following forms given
including any of its possible linking configurations or sites:



C H2ZN C R d2 is substituted or unsubstituted am ne,
saturated or unsaturated, 5 substituted or

wae@wbsisit uted C1_12 branched or strai ght chai PCT/GB2004/001418

10

15

20

25

30

aliphatic, aromatic, alicyclic and conbi nations

thereof, any of which may conprise one or nore

het eroatons selected fromN, 0, S, P; wherein

optional substituents are sel&&ted fromany Cl 12

al i phatic, aromatic or alicyclic substituents any of
whi.ch, may conprise one or nore 10 heteroatons as
hé#%?nbefore defined, hydrox hiol, halo, am ne,

hydeeeit ne, oxo, @ymn@ac:hmﬂRteﬁw R¢kH, andmrrmgcﬁi ef diraly yomprise a
amne, C1_6 branghed or straight chain al kyl

optionally inclu ng ether 0, and optiofally
substi t ut eRe ~ieRaryl, for exa j
of the fornflBl RIHR H2_H XD | <N <3 h
L.d may beiPréseit” a¥ R c2 or mayRe'Siprigé g | inking
site or functlon&kfty J as hereinbefore defined and

is as hereinbef oﬂmkﬂgfsit@eﬂﬁlhaioﬂali@nﬁasi HeSeinlsafore Qlefiié e
or is as 20 hereinbefore defined for L.a; Lig.e
épns
or sites: 25 WD 2004/088312 PCT/ GBZOO4 00141 1
linking site or functionaligy J as herei nbefore
each optmnally substituted by R.¢’ — R.¢* Wherem R.e' — R.¢’ are as
optionally substituted by alkoxy, sulfonyl and the like

and is suitabl ormula L.1 and its subfornul ae as
hér ei nbef or & 1 Fﬂ- Mppre preferably is a single bond
conprises a cell per ms‘%nt noi ety or, is associated with
a cell pernmeant L or ety an is uita o{ t he
formula , in either t e Yol | ow gyforms g van
including any of its pn l e |inki nflg\
Li g. el wherein any or each of Rel to Re4, X and a ring
Cor Nnmay conprise a X X ::ctxZel Red ~N~:x Reg
defined 5 h is selected f¢ I'N N
——N\Néf?[f f]" —«Ii‘
N
T ¥
R.a! — R.a* defined above or in which R.¢&® is Cs.olinear or branched
alkyl, optionally mono or multi hydroxy or halo substituted or is aryl
RN
eg ortho-OEt, meta-SO,N NCH;
N

each X is independently selected from H, O, -OR.¢%, N, HN, NR.¢’,
HR.e®, and aryl optionally substituted by ether; or X is aryl optlonally
alkyl or alkoxy substituted such as Ph-ortho-OCH,CH,CH3 ;

and where R.¢” is as defined above for R.e' above or forms a fused cyclic
ring together with the adjacent ring N atom; preferably 1 or 2 fused 5
membered cyclic rings;

and R.e’ is as defined above for R.e' above or is selected from optionally
substituted phenyl wherein optional substituents include ether such as
o-ethoxy or o-propoxy, alkyl, OH and the like, sulphonyl, carbonyl
and the like substituted by heterocyclic, or cyclic Cs.g alkyl such as
methyl, piperazinyl, sulphonyl and the like;



N~ -NNN _ N'" NNNNI10 each optionally substituted
by Re3 - Re4 wherein Rei - Re4 are as Ral - Ra4

wa@ledosngsitabove or in which R e3 is C5_9linear PCT/GB2004/001418
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branched al kyl, optionally nono or multi hydroxy or
hal o substituted or is aryl optionally substituted by
al koxy, sulfonyl and the |ike 15 eg ortho- CEt
met a- SO2N NCH3 each X is indebendently sel ected from
H 0, -ORe2, NN HN, NRe5, HRe6 , and aryl
optionally substituted by ether; or X is aryl

ot Ligras o) thedprgyla dig.g) koxy substituted such as

Ph- ort ho- OCH2CH2CH3 ; 20 and where R e5 is as defined

above, for R el above or for a fuseq cgl bic ring
t Pher with the adjacent( +Rg N @‘eferablyl
or 2-fused 5 nenbered c I NY P5—and R e6 is as
defi ned above for R el above or is\sélected from

oWhepeial | y aspbstdathitid Hhenydm dietheirnsubplifuems! may comprise a
subst i t uent inkifg kisler @hERInaflCINsaRreifefdrd ASHnQS

g'ﬁ%ﬂlt g%?’riinkg%ﬁ‘tiﬁéléllpébﬁqg ¢ %ﬁ}ﬁb}( Bne SHHRROA¥kroa 2 abfg lich are
G55 al kyl  Bunigy Nl pibfer B RATEER ot hon

the like; SE tV\iD %004/ @' 55@ GB2004/ 001418 17 or
Lig.e i s of "{'H&? H%E,Efa . OPRESSY 5 6(h) 5

Wier ei n anyZgP b9k eé"éo?tgli’i‘éaﬁ Srinsatugated or comprises one or two
subst i t uent sCTiy OV SeURE; | i nking site or

functi onal i 8§d Whersimheachi mingetsapsiogahy sibgtilatadhbys phe er more oxo,
ri ng opti on&0,@OHpQ:sedkyl erdingar oneydic atbexey such as methoxy,
het er oat ons ethoxy br bydspentyie:ef eptrikity Bybstinnel py ehevakiore oxo,
(h) Cconpri s€®, COOHPCN] &t ¢ sRyelioai afiin@NBodbsd afirtd) or one or
conpri ses Zgiofs sphroQr fidsell leRk®¥yeRE.0Ms and is

unsaturated or conprises one or two -C=C- or -C=N

groups; and wherein each ring is optionally

subkigid isoéthetfyrmorie Lig.e’mor e oxo, 15 CO, COOH, C1_6

al kyl or linear or cyclic al koxy such as net hoxy,

et hoxy or cycllg%entyl oxy opti ?nal |y substituted by one

or nore oxoR.e'0O, COOH, CNR.& Cl 6 alicyclic or am ne

groups, am yore Spinp or fused
hLﬂ%?ocycl es ﬁtehe formula Lig.e3
Rell Rell

PO
\/

Wherein any or each of Re'' to Re'?, or a ring C or heteroatom or ring
substituent may comprise a linking site or functionality J as
hereinbefore defined

each of C.g; and C.g; is independently selected from Cs. aryl, heteroaryl,
cyloalkyl and heterocyclic, more preferably from phenyl, or
aryl containing 1 or 2 ring heteroatoms, or heterocyclic
containing 1 ring heteroatom and/or 1 ring —C=C- group;
Each of up to seven R.e'! is a substituent of a ring carbon or a ring heteroatom and:
is independently selected from saturated or unsaturated, substituted or
unsubstituted Cj.p9 branched or straight chain aliphatic, aromatic, alicyclic
and combinations thereof, any of which may comprise one or more
heteroatoms selected from N, O, S, P, and wherein optional substituents are
selected from any Ci.;; aliphatic, aromatic or alicyclic substituents any of
which may comprise one or more heteroatoms as hereinbefore defined,
hydroxy, thiol, halo, amine, hydrazine, oxo, cyano, and the like, such as =0,
OCHj;, CH,Ph(OCHs;);, O(CH,);CON(CHjs)c.hex, N(CH,CH,0H),, c.hex,
. COOCHzCHg,, CHzCH:;;



Lig.e 3 CE :2J~ Rel2 25 Wierein any or each of Rell
to Rel2, or aring Cor heteroatomor ring

W@ g sg3uent nmay conprise a linking site or PCT/GB2004/001418
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functionality J as hereinbefore defined each of C El

and C.E2 is independently selected fromC5_6 aryl,
heteroaryl, 30 cyloalkyl and heterocyclic, nore
preferably from phenyl, or at!l containing 1 or 2

ring heteroatons, or_hgterocyclic containing 1 ring

h&t gr 03PV W ARIMGHe af R. Pﬁ domgaene,dvg g thneg sng ed;?)’?]é? structure,
seven RSargblyscompnisies ot fised Joring ¢ rivh gS-Batetnspiclis; GihetGYOCYChC
ri ng héiregterst bavisgdd ring atonmspema,imoml yithe thec fiesdd f bioynlic Lig.e®
sat ur astdctare; unsat ur at ed, substituted or 35
uasdesRi.élﬁiseﬂnﬁib’;y% definatfed. S alsdveni ght chai n

al i phatic, aromati-c, alicyclic and conbinations

t pesraably 1ABY 1961 thb T&ﬁd@ﬂlg@ APhéreRbeRee 8AndRieparticular
henefeaREOMR RE! BELEDe twég)ﬁ\log 3 Foylys, and wher ein

opt i onal substltue s ar omany Cl1_12
V\}‘I‘ hati c, arormt aJCy C.SU stltu

eD Ii 1 nt zxer%ﬂ%eﬁ)fre defined
h “ﬁ% °f t 8
which my cafprl SFne o ’*%%ﬁ &‘%ﬁﬁam .

hydr azi ne, oxo an, and the |like, such as = OCH3,
ciedfh‘( exe% cinieiEye sHiakly crﬂ(a@mwmdzlocatlon ie any
c Sikasx thzm@@mkmhl OERe, v@ﬂzmgn/@samort Receptor binding is

PaTnEE2 e 00y At@uirel 8 specifimpinding site trobe avdilaRleehnd/or require a

f epenifec fveescenidigand ténfernationg f used cyclic structure,

preferably conprising a fused 3 ring aryl,

SThetfRioRs¥&lti Bganfs REURS XGYEY I 6T thétlhbkﬁftl'éhernﬁlﬁ‘\b'en&afjactensed by

" b ‘i’iﬁ’ﬁm&}%‘i‘f@?ﬁnﬂh Dokt d%@&e&b&yﬁ%? &d Sﬁﬁ% etl‘%- %eﬁned
b

SFfo‘ﬂ?ta,Lbro rehedd 5\% RdbS of"t 15{1 E%a)?nhs <i aviour

e& ngcﬁ 1F1%1F,1&1ul|1né: ({%E s?:i t ﬁgands of
it ? t{?&{l aﬂ{ﬁt of §° Ectgl able linking
R og geg?gal%ﬁ X fi ,f atlum,] qf Fr pg»rta@d pharmacological
h@@@?‘iﬁ’ﬁ%f brdeighbyi CO@ﬁ@m@ shifpapily Bsolhér anakusisr gprapounds

desbraserfireorall @erqtliVﬂkuthgmgu cewfignraiony e espaesef qrogsible binding,
dimhibiéen arr transport sibd gptiohs.any nature and | ocation, ie

any sites, which do not inhibit binding, i nhi bi tion

OF1 tragrisgodd anfReek resn, BeadirNBlut Sr tAS likompba¥ingafi@s MBY other
r Sldikes 6f y&P8EikdblE Fhisndiched Fone d j«% iAPantichlar 31€diAS Ao fescein,
I BEMERIP deSPRREE | icILiMeT PERENnd irRBAL GH! 'Tﬁchﬁ{BfeblﬁQs such as
Tb?e hque%ﬁﬁ‘e g! ftﬁ%@ﬁ\?at%s,ta% 4%/1%{1@[ y -%tr&ﬂ% 3-diazole

) es I : nkcf@ﬁ(fa es ?ﬁvatlvest fap Jtha ene qncludmg

F éﬂas@'ill %}ufae gcro U Cen Cascade Blue™,
%?nq?&!lga gPOl‘FFﬁ?nb Waﬁ est Ipyllfeg R)p’]é{){?f)&agqle derivatives,
bk &WIBH‘? dygsgthe g" a%ﬂ@qqechweﬁvatlves
uthereahqtbe Ah@xaﬂwrfdya@ ﬁ@é @léﬁvatme@,aﬁw ddfss indieding the comercially
|&Mﬂe1ﬁblﬁor130dn6”ﬁa\ﬂe’e$3e@m1msim eositetmrenese znthretdnes faoridines,
Sﬁil(ﬂfemengplswobﬂipkc&elhs rakd tigeir sortjegatésoanddfisoresdinated microbeads,
r Rhetiniing o Wiuodsagt domvativdsi drraf incRid$p0 Rhodidine Green™
pialudBE0he GtfalethylieRahine € X-riRhsiaMY Tdhes RO es, and
ORhéd WbéhTh, Qfupled th ARkHARoGRTRRIINAS isdy SR &RERIhiA lester or
aﬁlkhl@ﬂﬁﬁ@ﬁlhﬂ%eédtﬂg' 8lips ARA | FEd HRSe 6 Q1%§1'1 BB GRS 'Riofescent
&%g' 19>particular red absorbing dyes as reviewed in Buschmann V et al,
Bioconjugate Chemistry (2002), ASAP article.

More preferably Fl is selected from fluorescein derivatives and fluorescein-like
molecules such as Oregon Green™ and its derivatives, Texas red™, 7-nitrobenz-2-
oxa-1,3-diazole (NBD) and derivatives thereof, coumarin and derivatives,



inhibition or transport site options. FIl may include
any red, green, near ir, blue or the |ike absorbing

wa@ly®sg/0883e2 ot her cl asses of dyes. Suitably Fl PGI/GB2004/001418
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selected fromdyes in particular including
fluorescein, 30 fluorescein derivatives including
FI TC, and fI uorescei n-1i ke nol ecul es such as Oregon
GreenTM and | ts derl vat i ves, Hexas redTM

benz- derj vatiy

enedla Hc& ﬁi W& rofagﬂsyb ﬁ% ?]%Jes or ?lenvatlves
.ﬁa gﬁ ued”ér E\ra ? sme ﬂaa%s% cilﬁ 1&%9 dhereefy pyrenes and
aﬁmfbé‘?}@é dedgativeat the eyaninsdyeadbe g }%ﬁ? ésof‘éeanéé\%ﬂa dyes)

f bueb flaeresaent desivatizies thersof e ddexaflyor dyiessanthderivatives, BDI dyes

pincludidgo Xiaz comnteciplint dvedahle 3Bodihg™t yans, nerythyesin, ¢dsin, FITC,

dygehes aftbhceyas aandinds] Togea) phycotiliprotedsscamt their conjugates

defid vaubreginatdder 8@drobdads, ARkodabdinor delyesivand thereof including

dth&’&'i‘ﬁlhé’ EreenBDindlydifg ﬂ[&cﬂeﬁﬂh&ﬁ Tiislaf@ieR! Kidblidmines and Texas
@ghé}waﬁ\,&ogﬁ@ﬂ%&)@gmﬁr yt h03| n, eosin, pyrenes,

ant

rﬁcenes acri di nes fluorescent phycoblllprotelns
a t hel-r I ds
%Pﬁeﬁ ang j ssés ?‘lﬂg esJ: 19 T%%%sekl%gﬁ‘f (h& reoi

rZ Sgues rﬁ DY- 630 DY—64O
tQtYr QWH@Q%’“%? gn EE@ g%ogr 9 Qjor analogues
dﬂwr%tﬁw ue 30{}1@ anplosHeN @ee%r?rma Q) 9 PR OB RFSARAT
groups usi ng the isocyanate, succinimdyl ester or
dBuitdbdy Bt i derivied|frame apy iof dhay alnygscoamueroia g ravaidable Buorgphores,
ocorgprésimg abmodified go fcbmpries e eerctivel gempi facifitating dnkang to edligand
abs aribieg e hetdnbfvicedwithed. NPBEsayEN reokpeisedibny of the above
BtQameickdit gy A8 Shdr¥plict&d 2odiffsdARD @i & Gerivhtivéregroup of
PE&HBEM s)ﬁltgble'ﬁr ﬁ@ﬁ:ﬁﬁ 12didah@ 'Eiﬂ‘dﬁr}go ASGELR ogﬁ"éuh kiiN @ibrary
aaéﬂhéﬂe&% P 8Lk '&mpml Prl“te %e 11§§T sézﬂé} B8R Mined

gn d.c i8d Vi «J: H o Qitsor ligand as
Eﬂ‘ﬁjélp aﬁ&rgg }; eog I Va I ves 1ng grbup —t- which is a

P@‘PP@@%O‘B’&? S ar 259 THoiERR ﬁaﬁnaﬁémg r?cm& jahghort, medium or long
dehaiy alkygd o gyclaalklmoiehl Bdicouppisingrmalrl dgiyed figp linking via
derteqaiivevareup asakereibefBiq dvfipedegus) ae carmexyl yinbepdator as a
dbetexatony sshtas &) ens or myatleyiens danived o Hykiog ab en elkylhalide such
des inethtylvenide; Indoarpmniide sulpbsnats duterdic te lis « @¥rogldis group.
and ATTO dyes) and fluorescent derivatives thereof,

t her Akaxplk! FOmAY afeharda d@bbtitatitves, wBbh sesms a fluorescence
| BolatginB Gut iSn CRMERIEHRlS ¥ hatéRjakyd Rk a1BRAl X b Hi68S-, di- or tri -
eEQ(}}lh%?dg whRR HBifisth é}@ge&f  th@ b 6&&{1 ?o°—‘ the red part of the

d rai
na

écg'l.llple 3[1? S%H}tlopl dﬁ!B{ @él‘ﬁ: iHki J]Ighétlon

n ugat es UOI‘ escel onea S Todam ne

rlvatlv of .includin od ne o enT

BEai g ﬁlﬁp T ek f&w phores
TEclade thesg ek e YESISIolh am%auanél%féh -S. Pat.
pNef dyTARIB3OFD.SoRgr Noe S5, K728 4601 Rat. Ma%z‘?@e%ﬁzf S Pat. No.
C§375,183; (Op5Pat Noah4B5.806sU ShBatedp, 5850063 Armeégmderagnber of
attds grap igsedsctedizomainy hoerasd, subNit6ied BOIDIPYSEY dpes as described
Difr #h6 abee parsaksofie esntetite bEwhich Afelic @pbrated HETdiOLE B&ence.
anal ogues thereof, EvoBlue 30 or anal ogues thereof,
AsBa1P4f Ot ﬂ!ﬁ'@'c@ﬁi{ﬁﬁlrigh@r@@bﬂﬁ 5FN’SUﬂrﬁc€t@ﬂeY1sthdr§ctensed by a
daf B efHoREDRRY ditfuotife c b oaﬁmﬁﬁmbgﬁﬁhlb» o@ﬂéf& b ifsed rings,

t)?*raﬁ Uybstitute f%pphé o SePdraMBfisfituBhls t e € afkoxy, aryl,
g grocy ic9 5 B trhak ngni 'sth tﬁ]lgen'i Q8 agﬁﬁ for linking as
hereinbefore defined to a ligand precursor as hereinbefore deﬁned the substituent —t-
optionally comprising a proximal unsaturated or aryl moiety, comprising a medial
short, medium or long chain alkynyl or cycloalkyl moiety and comprising a moiety

—+ O




by a noiety J as hereinbefore defined. Preferably Fl
conprises any of the above commercially available

wo baseggsior es nodi fied to forma derivative orPQr/Gepooafo1418

20 derivatives suitable for visualising |igand

bi ndi ng, inhibition or transport in a library as
her ei nbefore defined conprising JT -t- Fl wherein JT
is as hereinbefore defined & conprises

. functlonalltg derived fromlinking to a precursor
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i ibafreactvel 8FquRe heFrinbeilre slsiinechsiohyas carboxyl,
qugte of aF pARicrpiagn segh astO onhioe methylene dgrived fiem linking at an
uaikalthaﬁdﬂ guchoas amsgthylhwingds,, haloagetang e gsudphvpdicatsterhor tthe like
neldetrophdic gromy 25 chai n al kynyl or cycl oal kyl noiety
and conprising a noiety derived fromlinking via a
r ER@dalyVicBie UP sistiftehte L baf Eéx@mﬁ@ifoté] QefiRddCha® is heteroaryl or

Cﬂk&%%}uch 28 Irrﬂﬂlgn 3&19 oPlri 9y SLRA AR SHE FRRedeRe of the
(H.Elhhgl ﬂe £ eg i}llal l‘g& e%ﬂf ﬁy %;( VQRIG as 1n
18%58 fn%fq ea%k %ﬁﬁ%ﬁ@ 1ﬁ<ed§§ e Ori]%tl re f an aryl,

(fr lﬁ}u € §Loup r %x (Hd g,:ggy glplsmg (CH_

H)B é@cﬁf gn m)al n@s frh 5%?1 c 3é igked via an

h#y yige o pieatyrrbemdhon@ayied eaanary Tkl acyl grgpp as in

gPed90dhikh shifts the fl uorescence of the conpound to

t he red part of the spectrum and raises the

albos piefayablyreld iv af the foromlpdif:or ms a |i nking functi on.

35 Preferred BODI PYTM

(74! 4- ditibyemethéndderardFfuofide dali'hlo%reé NElgwEMe) any of its possible

fliMehe Bfatioh§6# 4ide t hose whi span the visible
spectrum and include tho listed,in U S Pat. No.

4,774,339, U. S Pat. No. 'y, 1847288, U S. Pat. No.

5, 248, 782; U.S. Pat. % , "IN3;.2U. S. Pat. No.
5,433,896; U S. Pat. ” . %\ preferred nmenber

of this group is select Er agy heteroaryl

substituted BODI PY TM dyes as described 40 in the
aegsipat enisy drfeacic Nk et &', of aWhigGord hexyl JoePiRe b dinkihg site or

herei n by r%@ﬁ&faﬁma%qie}@bée\foréﬁeﬁnéd- FI conprising a
BCDI PYRTMﬁtog@cRgLre I's characterised by a

di pyrr ligr RP 3 RH yor gnd:ﬁg %hlcﬁ%d ¥ame or different
sugI% %:qﬁéé@% %ﬁlf%f\f@éafé@s% Eﬁ r aﬁ i%a(ﬂgox %lkenyl alkynyl,
%3 ,acp WRETR, pOEthélﬁa) AGh fentaim fewer than
?éP‘?PS AES dt‘tﬁélﬂﬁubsflmt?‘% ph%ﬁow prqff nﬁw tdeast four
el Wkt BF @by fimaen. wiomally %Adagné sfsipientsR 1 and R2 taken in
heorehingmaing adispem sebstitusatsRiband R@ talen in con@lpnattsmﬂom fused 6-
d@ﬁlpbbl@dlﬁlgetaommmaﬁaﬁngmsat urated or aryl noiety,
canprising a medial short, mediumor long chain
al kynyl or cycl oal kyl nolety and conpr|5|ng a noiety
= 6~\derived from

as 0 or S or methylene der v;B X linking at an
al kyl hal i de such as net hyIFbr om ﬁe R’hal oacet ani de,
sul phonate ester or the like electrophilic group. 5

Fl i ncl ude a tltuent -t-. as here| nbef ore
d‘@ﬁ{rﬁé’@ gHSP%SSﬁ’i‘?E?l%%% gnfiguratiopg @ifieS'such as_nono-
dvhergin ¢ i angpyieagiy of> RhPER >SKRAIg af%n?awewglé%ﬁ@elﬂng site
of the corgsdundionalitydas heginbgfore definee spect rum and

regich dysadhang s opterially amdxindefiendendly $ubstitg®dstyg Hdsogsn, nitro,
neajfoj nydned elkyl, keanfiorsallgl iatkoams alkemyi e alkywylp npcloalkyip akylthio,
odlkyamadtoy lamidd) @aoroooy Hiatltyl)ahiso Gwhetpin fheedlRylapbryions of each
linked to a fatty acid sidechain conprising (CH -

2)nCO2H where n = 5 - 22 as in US 5330854, nore
preferably linked via an



aryl oxymet hyl ene to a and carbonyl; or may include an
aryl al kenyl aryl group as in US 6005113. 15 More

wee@iesssbty -Fl is of the fornula -F11: Flt PCT/GB2004/001418
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di pyrromet heneborondi fl uori de anal ogues i ncl udi ng any
of its possible 1linking configurations or sites: R6
RI R7 R R2 N N R4 F~BFRs 20 Wierein any or each
of RL to R7, or a ring atomndly conprise a |inking

. site or fun tignality J as hereinpefore defined R7 is

NCBRIaE. f%“ #% 20t csbns).rar sydstitufesl opamsystitutgl ang hegeroaryl,
wATEHIIR By hejeroprydansideatyloxyli heteroarloxya egylpmmeagtohaseroarylamino;
niot rl to st gdditicaphfasedabenzb, omdeterameratic yrings albkinyayg optionally

: ahkmmyﬂ@iahkymwunanS cycl oal kyl, arylal kyl, or acy

wherein the al kyl portions of each contain fewer than

2@refaablynsy odallvfrSe itd Rt éré HeterodR gl B bfé‘f&ﬁb \ingdé ring single
habefRfmY such he bghogy gyrﬁfle he eo%raanr 1 9111 iHeferoatom
NQRAINAT RBR Bs FXabQE, ﬁi@é‘si&’ of ?@tlnﬁ E such as
?5‘20"1‘@ r it ]?Cfﬁg% ééj éteﬁ;gyo%'r gﬁ’ucture

a YHintdthial
Eﬁﬁ%@i ||‘1&F11%¥8 Rty e 5 4

{r orat
ssi bl e I|nk|ng conflgurat on

| udi
oMarp p@gra@aélér selegir Bommehe BQIIB OO gt ity of gornilae FL A1

o pﬁ@ \A@Johglppvs dn gach RN T gpﬁc@tmg rthe attachment site of a

f @ﬁé@hamdr ingludinganyi of #$ passible linkdeg ¢ondigusionnatsifestsed
ring is optionally and ind )substltuted by H,
hal ogen, nitro, sulfo, cya . perfluoroal kyl,
al koxy, al kenyl, al kynyl, al kyl t hi o,

al kyl am do, am no, (nono or agﬂ§ m no (wherein the
al kyl portions of each WD 200K/ 0584 2

PCT/ GB2004/ 001418 21 contain fewer than 20 carbons),
or substituted or unsubstituted aryl, heteroaryl,
aFyﬁdnido, het er oaryl am do, aryl oxy, heteroaryl oxy,
arylam no or heteroarylamdo; or 1 to 2 additiona
fused benzo or heteroaromatic rings that are

er&m SRS bk hkt o%rﬁ’rr%e 2Rlduoro-
ﬁﬁeté( Fm&?raf%gﬁ &&%%%a&eﬁ - -I‘ir‘% ﬁfc&IdB r B(ODIPYuO;“OL
f‘ﬁ eh¢ digtife. pgft Pr%a&err?grrépor%l}ﬁ% PEGP bauéatrorﬁ g §es:
heteroaton1 structure such as oxazol e, i1soxazol e,

oxadi azol e, im dazole, or multi riy\ng such as

benzoxazol t hi azol e, benzi ' mul ti

ring one structure
X
F
MeO
BODIPY TMR BODIPY FL  ethylene  diamine (X  is

CONH(CH,),NH,) or BODIPY FL (X is COOH )

Or FLA2 includihg any of its possible linking configurations or sites:



10 such as benzofuran, indole, preferably thienyl.
More preferably FI is selected fromthe BODI PY core

watowosssnes of fornulae FL. Al or FL. A2 as shor€T/G8R@w001418

10

15

in each case = indicating the attachnent site of a

si dechain and i ncluding any of its possible Iinking
configurations or sites: NN N F~-B,F | 15 F1. Al
preferably conprising or deri2&d from BODI PY TIVIR or

.BODI PY FL (4, 4-difl uoro-

5, 7di net hyl - 4- bor a- 3a, 4a- di aza- s-i ndacene- 3- propi oni ¢
FL 20 et hyl ene di am ne i ncludi ng any

| & 1inking configurations or sites: rlF\
-N#O BODI PY TMR BODI PY FL et hyl ene di ani ne
_{CONH(iCH2) 2NH2) or BODIPY FL (X is COOH) 25 Or

i rgel uding any of its possible |inking
configtrations or sites: WD 2004/ 088312

PCT/ GB2004/ 001418 22 PN, N preferably conprising or

denve%y:‘ Lo RIEWODI PY %% £50 or 58%@6%%?%96 0 nOBEY 630/650

AeHE “éﬂngsfil’(Yésf ltssvomip h%@g@%@@lrmnw sites:
bronlde BODI PY 630/650 Br \ NB-~-N F °~ N .N-F

F B SBODIBYS30650amehkyl tBapidey 630/ 6BODIPY 630/450 N F'

"F SHO O--yNOH O 10 nost preferably the
succi ni m dyl estersgthereof, for exanple
630/ 650 X-

BODIPY 630/650 X

most preferably the succinimidyl esters thereof, for example BODIPY 630/650 X-
SE.

In a further aspect of the invention there is provided a process for the preparation of a
library as hereinbefore defined comprising the reaction of one or each of a plurality
of ligand precursors and tag precursors comprising linker moieties or ligand, tag and



SE. In a further aspect of the invention there is
provi ded a process for the preparation of a 15

wo pivnmssp1ns herei nbef ore defined conpri sing theCT/GB2004/001418
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reacti on of one or each of a plurality of |igand
precursors and tag precursors conprising |inker
noi eties or |igand, tag and WO 2004/ 088312
PCT/ GB2004/ 001418 23 | i nker %ﬁecursors wherein
in t sape .or dif nt reactjye sites,.

Pk S o TR BanG TePnBe G LTsopt AeTent Teactive sites in
pﬂgfeé?lgspylppw@swbe@g@e oge defsdbi nat ori al process.
Preferably the process conprises 5 the reaction of
oResferablydthe proagsanid peavhinaorial ppbcdserRrafesablyy thenptocess cbtnprises
| Yhe(reaggidh)ofome br Mbre ligawd ptecars¥isi of formoripiV andigr Bife or
mbve o(Ligif)fedeny; reactive groups YL or YLig formng a .
| Twki n@ig YHQ]CH onality J, JL or JT as hereinbefore

debihy ﬂnégn@"o} ti‘n&@ %rQﬁffEE@ﬁtereQétn% H}S@ﬂto\f o, formmgva linking

a %lllaq il et orrruIaVand/or :
R e B sl gy wao

ct| gﬂ@y J or JT as herei nbefore def| ned and

ne or nore |inking species VI or VI' or

am wher ei n_Li J, L, JT and Tag and
ea@ﬁpmﬂns sOnen @& pantfe 9t | iffsre elicastivise EETUPS d¥F i fesming a linking
whactipralitn & opfr asdereidheigredeidnadf fornula IV or 1V is
c aphopteonelly peact more linking spheeoV] o2VI’'eadi’conpound of
f®Inmul ¥ YIoYY' , optionally via the or each species VI
Ofvh¥ein Dig, YIL, It Qnfl la@add pAdhrma id indegthdemypRhieetintfore defined
f Qherehpthb o@%adhedo%iﬂ%h}ﬁ& er fi‘mﬂﬁfa'm‘iﬁ IV’ i &b&t18 B YeabtiorSHTE the or

OBadh O{{nogﬂl? %T'g Rl a {;o(; gé\{o 1Ry \ia thEASH dash Spec®S VI or VI’ or
eyl 11 5:81 bF&Mh po l’l‘}l & 1RE B&%ﬁl%efoﬁ%@eﬁned
process pre aring -a conmpri Si

ural of compoynds of e or

wﬁre feddndomg %"p mpogg%ﬁi i L dee £ Y Eps hefeinbefore
LIPS avPragessyfor [pepaige 2 Jihrpyps@nprising a

réhl&hw@ P@Q@un tWigelapne peEOFRer all jof Rihigh argef formula I" as

hbereinhpotodefingdf | ned, for exanple by substitution or

by addition or 30 additi on - elimnation reaction.

SBhigdkly vactive greapd Yop Yis YUiavabhiyatdeteactiwdgrbuw fanctionalities for

r galkkihg,08s GleretdtREdre Ofpfiinkd,CoR Nekafiiptd 9 Pduibkiitatise @8 tHy addition or

shddifiordsS. ReAnBhHIAT RaGiSHET SubeGEDS teadifon | SGIAbOPREKEE from

'\II?B%E%PB‘I élb&ro?ﬁﬁiél &ﬂd%cfé@éﬁh@ %aclu@é‘é‘ 'té%g% l'féﬁeu}f)e ore deﬁned such

}1,1_{1 age, J groups [1c acid ester -
-H" Car boxyl ic acid am ne carboxam de - COH,

ﬁ‘g}el %@y}g ‘goﬁg: d @Q\&#&az}pﬁe hydr aﬁesu‘:ftmg covalel'ilf Nea\ymg

Linkage, J groups

Carboxylic acid alcohol ester -OH, -H
Carboxylic acid amine carboxamide -OH, -H
Carboxylic acid hydrazine hydrazide -OH, -H
Alkyl halide alcohol ether -Hal, -H
Alkyl halide thiol thioether -Hal, -H
Alkyl halide amine alkylamine -Hal, -H
Alkyl halide COOH ester -Hal, -H
Haloacetamides thiols thioethers -Hal, -H
Sulphonate esters amines alkyl amines RSOs-, -H
Sulphonate esters alcohols ethers RSO;-, -H
Sulphonate esters thiols thioethers RSOs-, -H
Sulphonyl halides  amines sulphonamides-Hal, -H

Sulphonyl halides  alcohols sulphonate esters -Hal, -H



40 Al kyl halide thiol thioether -Hal, -H A kyl halide
am ne al kylamne -Hal, -H Al kyl halide COCH ester

WO Rak/0883kk Hal oacet am des thiols thioethers -HT/GBRO04/001418

10

15

20

25

30

35

40

Sul phonate esters am nes al kyl am nes RSG3-, -H 45

Sul phonate esters al cohols ethers RSC3-, -H

Sul phonate esters thiols thioethers RSO3-, -H

Sul phonyl hal i des ami nes sul piHonani des-Hal, -H

Sul phonyl hal i des, al cohol s sul phonate esters -Hal, -H

AR, PaPPgID004/ 001418594 Succi ni m deSWs iy
aSeesimideestasr s alkbexides - H  SuccPsi®thi de ester at@Q¥wh dberM'
eSuenigmidsester H thiols}  Succi ni nfhiessiest er t hi ol OSu*, -H
t Buomstedesestd®Su* amintd  Succi ni m cebesede am ne -OSu*, -H
c Sndrindanideester OSuhydrazin® Succi ni hydieziést er hydre(zglfre-H
hydrazi de -OSu*, -H wherein * is 0 OON O
Addlteiphig eaction is suitably selected from
cycl oadgli ti on or addition-elimnation 10 reaction of
el ectrophilic and nucl eophilic reactive sites in IV
and V a erei nbefore defined: Electrophile
[ Coval ent Leaving Y Y Linkage, J G oup
azi de al kype triazole* none 15 2-acyl cyclic nono-

di nucl egphi |l e 6, 7-di hydro-1 H i ndazol -4(5H) - one H20

/di - ketone eg hydrazine 4,5,6,7-tetrahydro-|1 Hindazol e

H20 (5 or 6 nemring)

1 Ad(d#5i08 - teadtionhigdswitablyl sghepteda frohppydemldétidd? @r Gddition-elimination

6raditivolo Delyatophilienind| micpphitio lreat(ite HiesdAdV OV adthereinbefore

whefiredn * is [3+2] dipolar cycloaddition Preferably a

ceerepidicof for MNualebphiRr | V' COBPIIdfes No protectiNgying

giyoup and is capabl e of reactip et!T‘ a compound oém\ép

o é{ opt| onal l'y Wi ?1% conpound % WI t hout one
LO Slon and:

ecoﬁl\(/)rem'r Ee(gic fifloe r@g y&r@ol '1 pe H;0
eI V.0 %e 5(? teg %ﬁﬁ ng 10
1@& are adapted g nigialpyaagole  H.O

condl tions, for exanple un@érdﬂﬁ@mqyalopelﬁp[cm%w -4(1H)-one
tenperature or the like. Preferably the process H,O
cohpreinstis [B2otipdar aplebadditionr eacti ve groups Y are

sel ected so as to enable reaction with a fully

derfe@tide tegbnipodad @f forenul TVQuTVE Rempaes doopropictihg Gtdupdand is
JEPE FrreffioASwitiOa @OAPbELd SEVIrofr MitloRaly Qtaes bbMfound of VI,
without degradation of functionality by choice of reaction and of respective reactive
sites; or a compound of formula IV or IV’ comprises one or more protecting groups
which are adapted for removal under ambient conditions, for example under neutral
pH, room temperature or the like. Preferably the process comprises reaction wherein
reactive groups Y are selected so as to enable reaction with a fully deprotected ligand
ie without the need for protecting groups or so as to enable reaction with protecting
groups present which may be removed under mild conditions, for example one of
Y1z or Yi, or Yt comprises amine or alcohol or thiol and the other comprises
succinimide ester.

In the case that choice of reactive groups requires protection of compounds of
formula IV or IV’, a protecting group is preferably such as to allow removal under
mild conditions, preferably comprises benzyloxycarbonyl and the like which are
removed at ambient conditions such as room temperature or under conditions which
do not prejudice functional groups such as the glycosidic group in Lig.b.

The process of the invention is characterised by a high yield of compounds of
formula I or I’ as hereinbefore defined by use of chemoselectivity and is superior to
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conprises succininmde ester. In the case that choice
of reactive groups requires protection of conmpounds of
35 formula IV or IT, a protecting group is preferably
such as to allow rempval unde?? nild conditions,

i B G Rk i s

t é?FrB%’rt e &' WPS-under conditions which do not

prej udi ce functional groups such as the glycosidic

o Petfprably the gompounds ThBTpRbdad” oE cbnelbYENt | on | S

cheacting ¢he srdoteyted phingiy ylksfl dmife gronpauwdspoahd of dommila IV as
| hereiribefcas defined nivéith o ecatefounédob forimela OV comprising a reactive
C beorigalid®dt éstért ¥roapdini Solveite bl Ambidht VIBmPERArO8®Alcit need for
P&IH R0 4eBotetliBn. D akpanbulie hieeitagbhd € theP R the method
Y bRJvildes RYedd §/i tlﬂlﬁ@wﬁﬂﬁ 361 ﬁ‘?@l‘o\‘,ﬁsséseac;t i ve groups

or prot ecti ng gr oups. Pre er abl corrpounds of

b LS P e
gt ok Aol e Saancla et gpiy o
magﬂeéow%ﬁ%w 2 pla syathetiy process s deppinhedyrp dgng, preferably
Foypthesisehis arddgionglaybetifhent omibe hgmdénwwlﬂu%@e@ﬁ moiety

f pyior toupBacdigndhrrefepr ot ection. In a particul ar

advant age of the invention the nmethod provides

gheafigthey hsplect dftilmninwérttiontthere v provided & pprcessefos the.préfdration of a

Coomppouids o ffofraulaul as INéreihBéforeVdefindd Odmphlisitga\thd Geaction of a

C ospaEidadf! fprravaiTyaR e’ ahd FRYmpHendd6ERALSE ¥ kMW optionally

"BdfiSonaAlyl VIDkEherBRYeBR defiatdl | €d as an i ndependent
entity of rmay be constructed as part of a synthetic

pEnO%: ﬁg@eﬁgs Iggtr o%'tﬁ]éo%(f%{t qﬁr*& nsgpqgwﬁrf ! el:otcesg nfO{ tlllg prg §£aﬁ18n of a

feé for $c ng tqb ajing where
%—p%%;:i lyrpval ?g? PEBWP%}%‘}% p lighnd @Gvﬁ%m g {38 kngwn in
VATH @8 3e35{158 g th Yugker presuispl AT atf reauiEd, g1 compRstitRdthereof,

oan%rr gﬂznr:@tmg a8e pranetepctize sitereY jon dis 00 ¥pr Protastjon pEIV may be
r wquirednn ovhigh cgsmpengtion d§ fHlowed Ayl MmewingVanypdotecting group
crepo mdriog tHereatticn, Ypiomally reristiop trithreapibiecti@® group which may
abiglicmrdubfer\imbias chetigdmbafestivdeioned or Vi, ar fYyri¢ pRiferably
asdhetéd Rémighcups Ry aedinBBfotd\@fhells provi ded a process
for the pr eparation of a conpound of formula IV as
hplregérg}g Oggsglc ;T&Q”pr' si ng: obtaining where

g gm eaé/taﬂ mc?rl 3p&1 ﬂégf hﬁgﬂt\xggl hﬁ%%gldolpnate sgbshtuted
Pl

o
der iq c%ﬂgg}on \
L1 i f require
%&gg& %g"B’QPSIHEElﬂP ?ééﬂ% afFanh ChigrBating agent
r dgivagiy thgpmigs, %rpélepf 8 juigably profeejed amine
b@ac"i‘@qluﬂﬁeé HLPvwhemincRiseonnsises Nopenplorysarkemstt thyform Lig.b -
r erfovansg remeving &t clot gengraty bigb prspreferahly ikl chwprises a OH

r eaninating gopip adaproiected phestia gomprides aAqyt pratedtingoergumsug@ R.b!
wompriseRy stdbde penpvsach 4y derinaobamide adnstoteciedSnosine comprises

r Baatiméthogyopant @6tedfidd ﬁp,Ylbrefe‘iaH)y eheepdbicyed @Bsine is reacted

SRitB OkRikihg 858n0 bR PRoiREed hheHiigh fedn M&kylcarboxamide with
Plreﬁ{o%p@ 2¥nih sroregcaﬁ E f@éﬂéﬁéar@a)cuv@h ddgng closure
DGR 6 Ehre B b AR RPEAL s and

ﬁ?fea hﬁ%}or}&dflo b

’?’e HOWU & the resulting  4-hydroxy-3-hydroxymethylbenzaldehyde with
dlmethoxypropane to generate the resulting acetonide. Converting the Benzaldehyde
to its corresponding epoxide and ring opening with a suitably protected linker such as



al dehyde under acid conditions wth ferric chloride,
35 b) reacting Lig.b- conprising a protected inosine

walesoswsssizve with chlorinating agent and |i nki PQI/GB2004/001418
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chloro derivative with the amine group of a suitably
protected am ne reactive linker HL-PL wherein PL

conpri ses N-benzyl oxycarbonyl- to formLig.b - L-PL

and removing PL to generat e 136g.b -L.b; preferably

R bl conpri segs term nating group and prote
|ﬁ8%‘|11¥éHc%‘ﬁBIF?SsIe‘§m7lc - ipad YeéFPrﬁbeC &) %@eroacquc%}dﬁms supplies
chbigglicsad-igdbd Sz cou Qﬂﬂﬁ aIpPProRsatgiithe or ani de and
protected i nosine conprises 2,2-dinethoxypropane

phod paticulgr gdvaniage pif diceprakdny irtvlanticm binlesr teaietiyrio facilitates linking
r efiflic@escen inbiedx bl Hipngl Mmornyf, iArasep thdtansdietlesadrks \Hoamsastve, or
W€ Biekddchémibra| deybihar Beamigiabin lidking, &¥othal réktigiriof &xisting
Pt @t graﬁps%%ﬂlﬂe@mmﬁ%%ﬁe%omﬁaﬁ&ds\eﬁ foin9AR Y of IV’ 8d V or
r9acholld Madyd X A ‘3? O cithd Brd nﬁkd flihalfitehresent

%geélr %% i é&ﬁ@g mkf R{Et%é { S&i‘c%}n .gg:ﬁﬁlé 'S long chain

LA gy gropertics

t

B Jé;ﬁ O3SHIS ?dig%i%ﬂ “the like
eﬁsorfﬂ‘b‘éedaﬁ’d‘”]ﬂ’lch 628 glws% Ya?“é&ﬂl‘i*cé’é’ln ligsd sire %ttl{fd
i nker such as WO 2004/ 088312 PCT/ GBZOO4/ 001418 26
BBesiaraldy B liskprpreawsdriod formuli VI & heseinhefortedefined it setpated from a
uhetenoataniicl spewiadi uch s asspepies eroviding N,LO, 8¢ ot Pg odlacbriumhed or
csirgdhit n€hairo saboradgap oo pmsatiatddagptibnally hatetdatarh adontaining, Ci_goo
afbdethilea g dcaibbs R S&MibihanoBRt fHereol) RKAEh NPk Rt ¥e Lmonomeric,
f @l@gdm&fétlﬁﬁm@dhﬁbﬁ%m ﬁp@ﬁt dflue ek %BIyrﬁgﬂcq{awn@]%lymenc repeat

| 1980 e 7138 1% 10 1300 GRS BSmpi Jm § rORL6L gt%%p§6 mfé@ ?r hnkmg to ligand

ﬁ Xﬁph&re se‘i&?etd &b ﬁ‘xr 0§10 qym 511{(53%’3/ ocfno? hydrazme

4K

3;1 an B 8lse tﬁa d hen a

lf’ Jhdh 11 er 13%111368 %gﬁ nb
FISAHHESTP By aﬁs‘(fpfea%@a (\g,%? Copbals ORBRi Ve YRREDY is Hacive
i Wth GempangkofdparEa & g¥ gr oups for functionalities

pr esent thereln in which case a linker is usually a
dPrefmehly esampstist of formaelia JFhcompriseghrsisafonr, 1tvest sixcteantive sites,
| for dinfing Bewr mdiealigagle aofl tage of fommtla AV b Nk elreferabdy a linker
combesorps aplected €iom faag isibsratel which rgeaaratey or hienates b moiety L as

nesrbinbetere difided@phobi city, hydrophilicity and the |ike
as required, in which case a linker is usually any

fS'ﬁl?a‘bl)p '&ahhl%e@dpééﬁrb'&t BF SornR18 T ¢f ablay sfort, Hféﬁfum or long chain,

Pt Abndl huﬁﬁoﬁﬁi”[ 51@%181?1?& {1 él&s providing
S glif n% r{l)’lvllgq ﬁérgir 8@1&% cﬁne& fre erab Lgha 1y %recursor of
s 0}‘%}}1 Y f |W°’§‘g (517 aIH Eg rgf(%,d F?rgg&df acid, acid
hetle & i romcie de@ Ot W@"‘W@’ iocyanate
an§sS cb‘ﬂtﬁen&q{y Alide, 13 h e, epPiddn H]ﬂl md chipileeY{261 or hydrazine

mage pEsfenablyolsisglepied ifiont ayemat dipr fri tamngan@nthane amino
pethynee ethandtlaiol, dydyesly ethane,anriap ecitl, from mlyeptidefor S®numono or
t wol@dberadudivativagsr theresf egaitdmive ogrdibpsl smeh sistreend or polyethylene
| glpéolrgot i dmigaodttd®. and fl uorophore sel ected from
hydr oxy, al koxy, thiol, thioxy, am ne, hydrazine,

CRYcReIB) adiitlet ﬂ%cﬁrbéﬁeof fbﬁnﬁlﬁ WIC@%@le&tQ@tfro% hiynEET, substltuted or

CIR jtﬁl?éd An§HdHehE, MARMacilh @}Q: 'P{fel% 1 and the
%&@% oYL by Rt nsacﬁem & gy
Psreéefc E? cfm dl)am1 I‘UCOrI,]l mg}ngfcglc Oé%pxi c?r%%ly diamine
Q \?%ld 01' f e|p (I?«,n 'mono or

%etbqr wagneaﬁ&cl% s bglye |%JYF @fm% mOéff enr x Iy from
? b s sel ected from an c¢1H2Ph

gHMGH@sOhECHﬁﬁﬁﬁngQHnHI ad HIN(E3D) m\mbﬁro nas 2 to 8.
defi ned.



30 Suitably a |linker precursor of formula VI is a
short, nmediumor long chain, conprising rationally
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providing functionality in noiety L as hereinbefore
defined. Preferably a linker precursor of fornula Vi
is a nono, di or m xed am ne, hydroxy, thiol,
carboxylic acid, acid chlorlﬁé acid fluoride, acid
brom de, (acid halide), isocyanate NCO |soth|ocyanate

3% hahlde al kyl hal i de, al dehyde, epoxid

rf‘gcs IVER TS rpir?férsso omPIBTes [ylineat Phiranglasqy &Yﬂtﬁr gubstituted or

prasubstibied alkyldwuvmgtang, twom thseroteaetiveotites,raf farmwe Yim LI Yin

mhereimb, | ines eseinksforgriefinet hanet hi ol | hydr oxy et hane,

am no acid, from pol ypeptide, or fron1nDno or

kagfahhlgrreadle Y pigdrdegshdbingy etdctedoréth ) I0®RHONHL ONPOS$ and
&}grdwmg o reaBlioted EiMEI18BEnd, HIRAE Shchts ridth§1Ene, AIRVAS, alkene,

o, MRCBY 8] €oakio, @}fﬂﬂkleﬁn@ﬂl%‘}ﬂ&é $eredtt HEOE BHY Balogen
Vkeleae@ﬁbﬁ%% rfamn@% gr Substituted or

U%u 3 v b 5% é}ﬁﬁﬁé srugg G S crdbi!

Lot e e
IFLTER oSS S SO Bl
oPOIaP% nef demle defrominp nibrai 88 deroibiefgre plofided comprising the
f Fasionalolesigorof agiiryrtof epmppunds wé femuta has hatipbethyd defined using
gﬂy:qubchsam hereinrofoee gefafedy ddsbrynihingmhbarmacology for a plurality of or
€i2) NHICAACHIZPHi brdd® NafdH29ebdStE P £H2dhpound  exhibiting  desired

F@Mﬁﬁbﬂb@ﬁhﬁa{@sﬁécﬁﬁk@@w% and H2N( CH2) nNHBoc wher e
nis 2 to 8 WD 2004/088312 PCT/ GB2004/ 001418 27

PPRIFGHRR! Me AnbthPK RonPHEGUPSPhriL TP5E R PR 0% ampounds,
Efs«ﬁﬁ%uuu 961‘6%1‘}% fo! gss gﬁ ? qu{lon a&% géf {(i( lectmg
Y ng enuﬁ:;\éﬁ éll'; éhe scr_ as agl \& %fl ag, ar 1%%?1? ng or
gé)g upe o Inplﬁ neq:f(aﬁ Bjgams of the
B F‘fﬁtl o1, “@Gr@néﬁ dre eopr%P 15&118@/4 ’a PAg Bhapélalétl pAdypntage
sphiecinpeion the yeleanlaphasmagology aseph C&PWﬁ’éSthaﬁR@n@le screen
Nigedbpark o thrbsignsf tedibrago, CHHal, P and the |i ke
wherein Hal is any hal ogen selected from chlorine,
| Ohié imkebsonegme is i shhewbmeeispecic dommpitd s@Stphbetwed Mdiereby
| @awiffiog @it aflre@uimadifyih (A Ek2PWe hike shprisbigly found that
hiabeFgiRg aafibies: wilthdub Badse§uentia Pk ificat O EdthélenoiBass BB result
t Beanl ih&ive kBmpognd WhitH f‘srfoﬁé)%%le Rcapdbfe dBiEDH on there
is provided a nethod for selecting a conpoun
2 rmﬂr@ﬁ% sfp,t %rgfq cltsnl% foh tﬁ?regg %F xﬁ&éﬁf %lwqgcf) 'r?o§zg{)<f‘ompound of
Wé%‘ﬁ lﬁ*n% 96 kel BF‘%?B’["S ore defived, Wi @? i’ agpysd v
252 piay 4y rﬂ?@%w ocséqall REapertiey éﬁl Spectral
Pﬁ%lé% IgB’ as dixciatigm, Mai and Erisgion Mex, Tlaors %ﬁ?ﬁ%ﬁsL}fﬁmﬂe and
E@lﬂsmrcmay usih yiek ped Pharpagoloempistinerl ax teirbk tqf reglls expressing a
d@§CReQCGP|tﬂT‘&S exsoibetpye defired de skpreshingangatrace@lar enzyme such as
Px eﬁcémahicgeotlﬂephmhmﬂesiﬂam os esirjy epespbrigr @& hereinbefore defined
parel givienadsy tHel huhdbision for cAnagoists, of @&Eplﬂdﬁtblﬁtﬁn cre€h $eceptor
t mascRtey WgBthen Grithi £ Ralvet fopMhe THAHIHBAT(PKENEr AiRadonken (pKy)
snﬁh@ﬁagl REnstARTPas doftd@Bty f iREimkn ViR BE5RERNASIHRYE NEf the
h&il ceﬁ r‘tf?lﬁ)(ﬁ{‘)% '1r?§1n 1%”1%@3 ALy ilﬁgtr:?c{nlg ﬁhl rﬂsﬁned inhibition or

|S|ng noi eties o
Ioc |on of l'i nki ng on the basis of the

m)fe I’

Preferably the compound is associated with information relating to its
pharmacological properties wherein pharmacology is defined in terms of a cell or
protein wherein the cell expresses a GPCR, intracellular enzyme or drug transporter
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screen feedback into the design of the library. The
i nker strategy is in sonme cases specific for the tag
to be used, whereby nodifyi n% the tag may require

m)dl fy| ng the Iinker. W haveBsur prisingly found that

B fé D e GPCRY e é@tl%?%g%%ﬁs%%m ferably in terms
g eSO GRCRS 1ogpioksy W@lﬁ%@%ﬁ&iﬂ%@%f preferably
gdgiromppnaadenpsing FecaRigr BYCHoES ath A fveantdasn 2 dsdeseptor, a
plmafadtedolacéptm\muohrasnm 81, ermpduUhe adfenoéeptarsiloa likeorecgptor, or
acongises ndre finkiibitoke foif n&d intneoeHular tdreymenpehnds i gyclic nucleotide
a@phcﬁﬁ@tbr&!eb for a3§1bkt[‘tft@ ofrathitsitor rofl aadliug grandpdried as hereinbefore
PASHNEBL RloRY bFctbrablyoReketh£ 61 OMO-6ll expreingSReRAd adenosine A;-
PreeBstbd b18BetalaiRAoED tc@ﬂi"aqugﬁoﬂ\/@f(aﬁﬁﬁra@ﬂlﬁﬁ‘ &fkynid*such as an
fitfor cb?nﬁiﬁ‘a l 1esﬁ:3i]:ls§ Hﬁ?ﬁa%nﬁl J}g fies are
ar rrgsclg g%lu gf&na ms nﬁtlﬂgd 9 o;% Aué B fm3 of %gomst

t& t'or F't [ €3Sl ar s .
st LA %;gs P K el Qghasorist K
p%%f‘ﬁﬁerdﬁ Y é‘i‘%‘% 51P %?ncﬂf aef g Gdrug transporters

her ei nbefore deflned 40 and given as the Inhibition or
Arrefegdny 8 mow¢l compeprdis dbithrdorrgulad opl’ asdeegimbgfore defined,

f moot profeaibly yis tselgene& érom\nfomméawaig,@n mFltataetOI Idgichi Iv.eBke,.  as
(IndtEpbeforeAtdtfmgdni sm (pKl) bi ndi ng constants, and

opith eeadrbyisé dget her with fluorescent images of the
pharRaqliee XAlC #2iiA 48 wihen 8adhAHFR b MidR.aE R grépyl, R.2° is H and
i1l q@&“ﬁ@@ﬁ@o@ﬁ?c@ﬁh(aﬁg)zmhl AUALT, AN Sihgledna RNl i%@tly 48d n=3

Prefe PNC§ 981%90e'nf associ at ed vv| th information
rel %ﬂeﬂq_[ %?S j{}%& aéﬂf g glé)%in%%r g%rﬁ (ﬁ%u%%{‘;eqﬁ O NBD;
\%} gy %ﬁg% l%te“p K t proteln

enz ) igds BB ds rngg SHNTE LN is —(Ph-
PeiircabbbAChb s pBL 198 siggleiirad gilds aptlyaesgeipptiBD or Rhodamine;

ieftracel | ul ar _enzyme or drug transporter preferably in

t er whendfigads SHO A éincorporapng ﬁiq@o@cﬁG@ﬂ@Sn@R@ snd Rb are H
hardell, idefiogle boedl, ords—(GH ghertalny is 2,d)668 0l thew il mmot NBD, or
aeBAO0RIING, 4@@%\;0@&2%W1@@ﬂaﬁyl LorA2A-, A2B- and

A3- 8 Atigri 2heta HerosEieCandas id PhNH, Fl is
(g@cm@gqé ?:%31 %ggqgﬁlgﬁhg%y or P ke receptor, (%@25
Cg'p sL1 Mgl @@P?ﬁﬁr E%'élzbt fsaﬁﬁ)hbuérﬁlﬁieexﬁéﬁﬁﬁlesqqns not

I'est erases or

Q I go i de
subst r (ﬁgpor %é%% 7 n%’lde f {),é,g?ts{%&ﬁiﬂhyﬁ{ buty}l}c:;?mi ie
? W. is
b€£%gdpaqb%§ ksawt ﬁepﬁ%%gesﬁb%}wr when

ehis/meneaiRe a@nﬁwne,uﬁms 1&9 EéTC €A L iad b (st

phos’ﬁtﬁ:@@giﬂ@@%%bw andd. iglaamgclindgFeiamopNBpeeti es are

10 gihearligds EpSolal liwespiopr2-emyd phenyl snd dulsat-€(CH;)pror a single

pbondy &l isewt N@BD.ant agoni sm of agoni st stinmul at ed

second nressenger generation, or substrate Km val ues or
saadiﬁbnawl ues for stinulation or inhibition of

' n faft "o hlLlé‘IiS RMY{E% 1952 Ghied éaﬁl@%%eod{}laﬁﬂ?i is propyl, R.a’ is H
éﬁg% i S el g e oo
AT PR B s %o by B b g pE oDy ™




a) when Ligis XACie in Lig.a when each of R al and
R a2 is propyl, Ra3is Hand Ra. 4 is

WO Riv4/Q8#2CONH( CH2) 2NH-, and L is a singl e bondP@r/6BR004S01418
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gly and n=3 20 or L is NCS, FI is not fluorescein; or

when Lig is XAC and L is a single bond or NCS, FlI is

not fluorescein or NBD, b) when Lig is adenosine Fl

is not Fnoc (C‘A 134 204756); ¥ when Lig is ADAC ie

R.b1. i and and L is

cﬁ?‘é@iﬁlﬁ})’ 2 é o uﬂreF%ﬁnE\q’gPﬁ‘f%loé HB% r}H"e‘?ﬂP“u is ’i‘fbtagomSt which

f [pERAEE dis pingi a5HViRh OF i3 jap antagrpisizwhich

(iﬁ?f?él@fﬁlﬁﬁ) rl%ﬁthm@ng ﬁéﬁw e yinkingiqr) wier bnledotp Hnefegepmoiety FL

aFtuokpscentdligands mayihaye @fﬁmtbd Such that theyHsindn pemmanagntlys semi-

2 pérnfn8ntdy ot Grankientlys| iei may attatiBByundr or whagnbenwashed away when

3uAb&und, libandis wadhédeway:l is not dansyl; or when Lig is

1V6- [ 2- (4-am nophenyl ) et hyl Jadenosine and L is

(%@s@&h’*‘ﬁ ahdls bﬁthe%gv&ﬁfon':m IFbé %&éﬁly%ﬁgllﬁ &tiveddr may be
Etlbhzﬂlsbé ifihow &1\}50 d S Qﬁh hsgand may be

@@f%%a (?n%e&od%o @ AEE%I% glnarl_r: ne, i.e
%%CHSEZE (%&) 2NH- El t&sé not B%PY( %ﬁg{?efg&we ligand of

9 hsreighsfe lﬂed o HbypRRrhotEof uscfi ferulinlsie to any
mEwiaRiag Oﬁforn%ﬂan\stor E:th@lSl ¢fore dpfinsd, (4)); or when
Livgthithe p@pispirt and L is a single bond, Fl is not NBD
or whemwhend.ig & lagpreddod bB- dual]eyla%umraz-herayﬂlbqﬁdre dyﬁnmimsiherem
L X'sind R*Gr8¥0; Rar isHSsRadhed Rhdard, bokt Cs ondbthNBO;H4 @hen R. atis
Onbi Ahgdroyyp@aolldr PhAIGH,CO,Hyben Lig is XACie in Lig.a
vvhen e%ﬁh@n@i a‘%n@]R ahﬁre%oﬁ?nl(ﬁmfmﬁﬂk Fi’sﬁ@t PﬁOt*HﬁOFhHPhOH

2)2NH2,

HIPO M 630 SE0- 0 |_| g is
if%% %@%ﬁgﬁfﬁ@“ 4
E 5 ) 1§ 5 B dF ¥ er cﬁng z>a<9<]‘f1%§zNHz (CA
ﬁ an agoni st which maintains ' ng
affl ni ealluag istagleRyln s P rACH2)e S (GH 2 r(qul%%218348 or L is not
aktH s torviBHeCONRCHe)alNHs (Ciés 1B4:a4 Ny oafls iihinoy (6H2)NH; or
| (0K )oQ(CH)yP(EHT) NIk At B35.23706 )% ¢ énis nob{@tlynNH,; where n is 2 —
Fllpg€asid&rtl 5);i gands may have affinity such that they
bloﬁ e/hee R Resibtevolo$ €Nis vt PEHMRNER ok ywheh Ilip 46 topfdrojol L is not
F(@Anzbqgmg) or may be washed away when
UBP%EH’L 9% ﬂo%l\l@ﬁhh%ﬂc H FINGDS @S€ €0H:2145gands of
isq rﬁ‘y NPBDBIL Gitbd ilgaﬁgiréfﬁra&;lol L is not
H £k 08 Wi manner
rr&;f éWf/ active, and any such ligand may be 10
esent._as a r te.or as qne of its opti .
D Ereicab o movel gty CHEPTIALD S OBRO of ?R}%%H Wherein
t GepRoneRtsAe v heginhefosy de u}eéa@@fi.avréathgaﬁﬁwwm 1s as herembefore
defined, preferably of formula Lig L.I or Lig.LI” as hereinbefore defined.

In a further aspect of the invention there is provided a novel fluorophore linker of
formula V or V’ as hereinbefore defined or library thereof.

In a further aspect of the invention there is provided a kit comprising ligand
precursors, linker precursors and tag precursors of formulae IV, IV®, V, V’ and/or VI
as hereinbefore defined for preparing a library of compounds of formula I as
hereinbefore defined.

In a further aspect of the invention there is provided the use of a fluorescent ligand of
formula I or I’ as hereinbefore defined or library thereof for visualising receptors or



formula IV or 1V as hereinbefore defined or library
t hereof useful for linking to any suitable tag of

wo eooanss31y/ or V as herei nbefore defi ned, 15 w PCT/GB2004/001418
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proviso that when Lig is Li .a and is 1, 3-dial kyl
xant hi ne as herei nbefore defined wherein X and X2
are =0, Ra~is H Ral and R a2 are both CH3 or both
n C3H7, then R a4 is not 4-h3droxyphenol or

OCF%O%H%% %&\gkswen gﬁ al aﬂd R ar.)?_mare bo é n- Csmgg,l}gand i
h@éﬂb{%&h@

t spreering @mmyrmqp]zentmes that bind to the target receptor,
PHODHOIRg-pintpesliutar epROCHIGORMIE. drug transporter or a substrate of
PhQEH2 Qe @) INGICHRIaRBIrHOAChfd2PhOdrugsr suifable for gransport, in
Catiagnishihg dealthyi & digdasedGidshid pad G2NRCPES)aBNHRe (lﬁé\compnses
18ding Q¥ BRpreatendd deddetivnltechnigueatl6id, preferbly@bnfocal microscopy or

ﬂﬁbﬁéﬁé’eﬁé@b@&é’l% § detor ﬁﬁ%&blﬁfh&us’e%ﬂﬁ% to calculate ligand

N n@nt £05 tecktor type,
e

23%”% r%r ?%%%ﬁ%%%ﬁ. S 2. 12
2y e EV to§1 ?rs a}gﬁgﬁgg amqt}%odr%f or binding or
5@%@@@ é‘h‘l &R ‘E‘i %na?%'h aff}btﬂmblﬁl@ and

@35?01198 aghgepsqon a%@rm{?lg qfgredefined with
1&@5@19 eLma sy 1o @v(z tthﬂzndmgmenhlbﬁ@m thergplopt tipmespott thereby,
i 8nchdatectingiahypgesin {l@xeggnarsg49cagen Preedodr abl y a novel
I i gand-I|inker conprising a conpound of fornula IV
WAesahple anypceorpiss edlk nagerivdy etlokted ofiem dedlisnedll agdrasts, cell
r Baabgerated) MuHTiedlor dedodstatited i GrEinb) Qfe&frﬁbmﬁﬁfﬁr&@ﬁlls or synthesised
pfn%ftéiﬁﬁﬂﬁd’th@fhléoﬁdﬂ-'ﬂn@luhéga torget @br e 9:01=nlpouﬁ’d5 of formula L. Samples

rﬁgﬁgﬁ Qe ﬁiﬁf‘ehﬁle% Pe atchivEd qﬁ{ X ar‘ﬁ rotlsts
?ﬁ’c@ hB ?Ir &%}' 1hel &eﬂ%ﬂ?s& -mqpr 9 tig 1 ﬁl% fls used
a

%le mla, bg h'a cF él,opalgﬁfn%t & op mﬁd in the
t %OSYSSO afethel Rl %mlarqrg L) I Gmeieripi eptipdigpegt of the
| IoyREHO 8&%1%18 COMIBFiFS Bt i el irasts prs} iRmegenpigs thereof.
IV, V, V' and/or VI as hereinbefore defined for
pPreferabliiga asanitle asqmmises oifso el smeteritlr mote prefamblyasncluding
hiedeiidizéfasile atefibnee] cbmpartdhentt,herostppdetblyf cdrhgrising GPCRs,
| imtracd]lubar enbwnes érsdrpg oansperlert e livig cefls, andrhitanesaaihing these

| pr@eink, @blubflizedrsdcaptors) endymeéSorh @i g ltfahq;fo@ﬁeﬁ; &eGPuRdaredys. Cell

| mbfeditl miyebe @btalRll M Biédln Riaffer’ BF @RI S QéllsVQ by expressing
20040883 Lids PCT/ GB2004/ 001418 30 Tecept or bi nding,

assessing pharnacol ogi cal properties of the

fiu t throu put scree of
}Il é) f)l%??i'?@% S O%%H fllene %el{lﬁg{‘ % ]ﬁ %@ Hl‘ees%%ﬁg IQQR, cnzyme or

& Jregporier, GPCRis e P ot e of targets for
fn?qq%rogpe& lﬁ@d@gélﬁg fter or a substrate of a

drug transporter, in studyi g drug transport or drugs

sMiorepreterably thersamplsoromprises GPGRgeceptpus stleatiesl fioml tgnosine Aj-

di ApasAgh-tand suerecapdors,ifh, Pi-laad fBF edrenawbptprs, be cargprises inhibitors

cefminfravetulati sénagmas ysukh uay esck CRucltidet plsdph&diéstdrades, most

niefrible CRIREYs 6@Rdseiaahuifiah ASERRE QfrecéptbObEsetL&noceptor

c& beliahibRPr SPom! RR6aRNar EShR" aRhYad BR ME®ite loPVRtrh&Iular

ClosphRigidragand

‘-

QJ(n_h_.

Cell material may be tagged prior to contact with the fluorescent ligand, for example
by tagging with GFP, for example GFP tagged GPCR’s, GFP tagged intracellular
enzymes and GFP tagged drug transporters, or a native receptor, intracellular enzyme
or a drug transporter to which a fluorescent antibody has been targetted, to allow



affinity constants and concentration of
sub- popul ati ons of a receptor type, intracellular

we@poyes3er drug transporter as herei nbefore deP¢Te#2001001418
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In a further aspect of the invention there is provided

a method for receptor binding or inhibition,

intracel lul ar enzyne |nh|b|t|on or drug transport or

i nhibition and visualisation3konprising contactrng a

fl uorescen d as herei nbefore defined w

s P, Oﬁé el TR ERARES T HERgOBF; A Uveilon with the
t HupEstenblig ¥¥%nsport thereby, 15 and detecting

changes in fluorescence or |ocation thereof. A sanple
miRgcepierpringe heeptrovidedeini alembsaieesaneples vormcatutely disgleksed cell
esimples, Sor @mtdple drulvggenatesptopuruch bed-AR ireantedy dispéresd cells.
pThe adér®sink eceptor batingintie lotated degy withidsths ket of the receptor,
PRxdlefbRSa dABrdsbent lidead waitd Linked rsdesprafehaa qmorés@éntt (aBt)agonist.

C QPR Rk chAidethile freeRMTR] B8di8HnE HTHJafl Qﬂd hmg antagonist
MBi{rli @bt gﬂlﬁels derderad rt:traﬁfrh@ aﬁ%tlvﬁf g”?é rvatlng the
PLY pt%l:ssﬁmct gtoﬁklnﬁi rchae or cell Iin rom
suc organrsns or plant cells used to prepare

"'t

e d tronal and

gm [ 2bs Lo éj" s oL b i Srnad 3 Qi he sfollow

eca?reequn Higr bt dhe. Gelb@yiosel (ibfha ansporter
i FYAY Fh?ndli!lﬂén@a S)eO&) AYOT] b@@naﬁbmﬁrliwﬂb@rlberate to follow the
eﬂtssm@amfﬁbfwgemméyf forardapf fromaBe mlbfaedablappearance in the
s axtpdcellclonpedisas(if the ¢ragsplottemmbessithé drugone opthefcelablfyr example
| iickthedtasg thatnthievirshspbrterelsl &1 NTPsdivenepmp)o Mrefetabby tiss method
mosihpiidee fredratoliyig AR drs bNg daC%o a delltvia @8 dqullidfium transporter
e Ay Hesved thél cfpbhiR) SRE 1the 811 I-Nthkh \ﬁpﬁgﬂrrge bh SnhiBRODHAREs first
C@c‘{ﬁlﬁbﬁﬁrﬁ GrahRRkr, z{i’lﬁ%&h{b?m Stﬂé E’%D Stfile r&@ﬂ%@{@ 3q;glls via an

I u.{ mdntr porter CR arrays
rraterr al° r}r)a ailned in knovvn manner by cul turing

Eg? é’f‘?é Qﬁﬁﬁﬁ%ﬁ@SI QE e&HOttI[el nltgff%ll lbg Iglogléqrpd by detecting
tanepater oy ?/?r% ®E2°Yrug transporter. GPCR s

are possr bly the single nost inportant class of
t Brefereblyf re  n@thadyinddvding rdetigstiog pe ceiange dnufuorescence includes
t Heleetpigenschange & e dhtensityl yxditators enprhission avelsagth@@rbution of
r oeppta@nse s@imatd eahd rianitadeosi) N eflirescA2od- | 1ifA@Me, afiicbrescence
ABolagicaiph @ 9, colnblitutioR thaed of 3= liles] TeB @papdl 9EHoneY is detected by
CRAGH S@SansN Hubh t & Scanf¥ras) NEMAc Qéslefikc%hm%ﬁz )d’é?i‘ée§ Uglosneters,
CYRdtb&iofiC! ﬁ%t\ﬂleccﬁﬂl@e?@hﬁf@r 5@ rﬁﬁﬁﬁsc ifescent microscopes
p ﬁjheﬁsa 1?11?&]5@ &l lof ¢ fﬂ%r QS% 911 £B{L, ? ﬁ'tﬂ like, preferably
Siﬁlf% £ 111 lat %a%e fl\%l’gst e olarfisau ? F CQ& &b FES. Where

f BI415 pgmin ‘?18%18 “%osvs% o el kit S e ymplg opionaly
lec En R F‘HP QLS ¢ #popiding fo,fBrie Jpesgcence response.
Irgand for exanple 45 by tagging with GFP, for

efanpihed &rpindipg erinkibafonor @t@tlpa@g@mdmem thednyaitign may be in
ewrprgsingind. G-P t agged drug transporters, or a native
receptor, intracellular enzyne or a drug transporter
t In wpbtioular hiviotgsadthe aventimthe isclbfiestedcanighdnds ard mitable
akdrane W oAt 882 FES tni#ip0R¢ Odd b8ligahl-réb&iiad BifidiAg at the
OfinElBanéI8tdle 1QCEMRESTse TRY ABGIrObf IhedVeRQ HefileSmoRiidted FCS is
ONRAI BY hWshldy o SherfnbHRRE &Y Lihb @2 Rires LQfia iffctions in
e QY adBthe ﬁt artic m&%% fir iﬂ{reﬂti%nq? HELEE FCS approach can
dpes an{p%ee t& Honitor ligand-receptor binding at the single molecule level using
photon counting fluorescence intensity measurements. This removes any requirement
for the molecules to be moving within the confocal volume.




5 sanples, for exanpl e endogenous receptors such as
Al -AR in acutely dispersed cells. The adenosine

WO e@e$s312 bi nding site is | ocated deep w thin PEEGB2004/001418
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pocket of the receptor, whereby a fluorescent |igand
with linker is a preferred fluorescent (ant)agonist.

Wil st there is considerable é%eedonrin nodi fyi ng the
I|gand and retalnlng ant agoni bi nding activity, it

\5&1%31891 929:% o%d %‘nfo!réé@éﬂcg Qt ?sch tvﬁéé}éssahﬁt[ohremove

act ' V %ﬂh gln&% rr nf oc mécrasc% y O BCS. It
tlrsa rp°§\% ac§‘”feo| UGTFSCEGe W) aE‘Eleofmt 8 time and
BriFriiogdepaidsy nétaqnanto the cell cytosol (if the

transporter noves the drug into cells) OR after

| Gawiopd] mirgossepy s (WPLN)sullry sisualisetion |of caysediion] Birough a cell
dslesdang earcancaionfoftflmeraphnroai ik ¢l ddgesnndicating nembirdre receptor
ceintiimgaWibublisatiap eafi apatcilar plee offtuaarh!thdtar “shee through an
(Individel ceRmed30bd ebsciede as khewsl it ghebit. Diffdriiet ddddrsd channels
f Ry 8% 38TB¢tE6d to VisdaliSe &iFeeenk Aabro ﬁ@retty@gsport er is an

ATP driven punp). Preferably t e method conprises

”P@Strgra{ BSnHﬁx?aQﬁrQ%Ehn‘? uea iéﬁgaﬁ s%s "’l &%Ilil'ﬁls\fél? clitacteristics of

H&reé%féﬁy eE?rﬂ% z?l ¢ a1 n o %usi % istica

é ffg,s,n&g aﬁecep(qap g q,e and quantified
t?l hgeiohyae &% qca]pﬁegltpltbﬁ cell naenaqr@@e Preferably the
t m&ﬂ@éomcerpormylgb &'Giorflommrises peaarieg t flugjuatisng dim fluagescence
t inéensity s paonfacabyoltme afet 107 Slur Statisticab Bnabysis of Hishy flubisations
ngitvbo thfonnedtiod i abguidiht epeedngf difitkiandee.i mads) and esn@ntretion of the
| Acdrustent ndicaks ipigsent. CTIAR Pecel Ngdnkde(fhshtdiffsdiig), and bound ligand
?é!‘dvir aiffu@gPEarty Giah@Rcd\aMRIteN@IEydnStdindetéipn of

uorescence (single and nulti photon), Tluorescence
§t(ﬂ escfeh o 5 % REL 0| &dr?éi‘atgsr ﬂﬁct‘ﬁ SNt ARRescence
}loakt ?es %ral j%rs%%ﬁ alxtl% and cRELERRHEH for the
ég 6% ?ﬁ X 8§S nzhs 8 ("§ gssen ﬁl&{ |nbt8 spontaneous
%WFW%GH Sriang, ueresgfeg dogepl polesulss in 2
nrnéqre%cealﬁe%etecéIGEhVO&@n@ ﬁ?r @oﬁ’%n‘ﬁ@ srs‘%e ﬁf%&lﬁ y, focused laser

chedhet ers, readers and the like, preferably CSLM

conf ocal pI ate readers, fluorescence polarisation

pThdse fhuetdtois moviBESfolhadion ort the rate op Hiffuiseneocatffneah time of a

upartigle avifitioly disectiyrdtgndestantheatdsoof te diten malgolile. When small

Oﬁ{d ﬂi&?éfbﬂé Rpidiy aifdes sRldcuRY paSiTHRO@M theOpath RE the laser they
dﬂmua&ragt ﬂ@dréscfehééo lrﬁé{‘s t'éﬁﬁp H2feas when larger

"ﬁbib‘elgjeé Eﬁss gheof)edn‘i‘ Bfﬂﬁérggbence that are more

aéifs%ﬁ Ph&gb tﬂg? ée%@ ss'oq' a b1 1tn Pecﬁfeh {3% as a result of

di B t @ as varsr 13 font 1
a“ﬁgeﬂé: 6t oo 8&%8 t %ghca%a ar Qﬁﬂl ﬁ%n ¥t ©
%n with FCS enabling the study of
and-receptor binding at the single nolecule |evel.
QIFSeETEE TRIREOSERRYUIEY dfe Bird tevieatliseerentotroiisinglegell or sub
Fediulas leyad ewith sensitiviy andusieedf Int thas sty glviaffinityitagged ligands
keadd helpfte alugidets mbleend hiechatagterishitcofA@PCRmeceptor subtypes, such as
sadenbsingandihe tike recpptotd, teiratgiagaaiidtdieionfantl fvellular localisation.
| nvention is that the FCS approach can 45 be adapted
B 8itiep hspdcOaNheiBE@RIbAthdk RpRYIRE tﬁér 8sebN fRorescent target
"RJr el forbSodhl hééiﬂ NGr cRARBIEN: ERLALE RGeS eHPPI%%}ﬁ ed receptor,

| Gt MR GRs& ' @fenstms of
fﬁ.{ 4 ?esg\%i?zg; % ﬁag [% %?q e ‘f&atlon of both

HiGrescent 1gand uorescent receptor intracellular enzyme or drug

gfge Irc?§ul’rant




Wth |igands show ng | ow background fluorescence it is
not necessary to renove unbound |igand by washi ng

whedosngs3per f or m ng ei ther confocal m croscopy BCT/E83104/001418
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It is therefore possible to neasure fluorescence with
time, in both time and concentration dependent
manner. 5 Confocal m croscopy (CSLM allows
visual i sation of a section thggugh a cell show ng
concentration of fluorophore at the cell edges
|nd|cat|n nenbr ane. re tor blnd allsa
i §ra8$pogteb ?F%ﬁﬁl‘gﬁla ﬁ? erfc C<i9§re 080 Harescence
t ARERSH mepsuremAnts Wilhibepe qB%ms Ny w%&swa ; eceptor
i digamdengyme, djgendAai trel&ﬁp@mrear @R fansporty biteragtions in a single
s ahaasurenpenty vIs il | distingt fem epriorf pyjomethieds dovelpiag. GFBProtein
i $ramslocationnasasysvend asdays doreolving cfiuaestepeesnergy transfer (FRET).
diFiguts il eremphifieschirappiorets of fl uorescent species
through a very small excitation volunme (<10-151) by
Stlﬁtal ﬁhh@xad ¥t ORI msemmtth@feﬂ@ cﬁﬁdbdoi cé1D Qirfack ERER modified
Uo°r arﬁﬁfral eﬁl? td é a%‘EBrt ﬁlt@p% tag for a
dlcgfnln%g GVai di)%'hrﬁéag Q BOF n This is then
Prggsg (gﬁ?o € ud r%% é%lcgq? used in
rnit § rg‘ﬁ %&’é aﬁ% Eﬁgo%cggg Lg&ﬁ)&-recep%or interactions
f 2§ dpse8t %%’cgl PR V‘? ntensity in a confocal
vol ume of <10"151. Statistical analysis of these
f Iyt fuatheo aspecigel e invansiondhere s abvided: GHOCs pdlsdexgressing a cell
distiffacsi GACRI medifindgs Flabmedl inotlaim 37 £bi e with tahfluozescent antibody
f ltolcthe Stag ndequaice cis| esed pinelemp. celbu® freddd itgardlouf asialysis of
diffubrestdig ligantirdoepiotintergptiogs ad ddsaibedi f6f GFPRadged potbids above.
quantified simultaneously on a single cell. FCS
( fIh 'A%&ﬁéi Tge‘a 6P 1HeShwntiON tIRRER I OREQDY kit ¢Bmpakiak %Ssompound of
tI'o? as Herdi 155?51%§i%ﬁ &?anc?ﬂ QHeeroré’ ovideliS® fa LRIl line,

par a AN t

£ fiem r%}éﬁ oRTs lpsﬁ ar | Eisot olﬁ‘%ﬁ%&{] E)ﬁl 1jtthrl:e Qfne. The
Biwes yahmyt f Bf Po ot () 'from cell
| RIS SiE R IR Ps? ta%ge @ﬁar enzyme or drug
mﬂaééliﬂ% \2p), fEom (¢elly S¥RIBISNg %F@E‘%Heotﬁg \fB’f arronymeyciplly yavailable
tﬁh@wnerénmu;vgdss mfﬁb at wglﬁttmﬁ peiein elgr [vgyeh a pregific ﬂeorescent
Thetieodyl is etsoardo rovide information on the rate of

di ffusion or dlfoSI on tine of a particle which is

dithest hiyergstpendsiddimentt therenBsggrovided ekiyi coamprisinigex ebmpound of
WisAnsHR ok I’ &ikrdifiitere Aefiné@idid Ausbebdeus amtibodplie@a ubiive protein
P&s1c dlls BBl e n ARk In@H-rebbRbindaG tellidley  produce

rapl y fluctuating fluorescence intensity patterns,

C\/\@ee nch%) &?&1 c ﬁ?é‘ﬁ’éh@ss oP e ci QHNo# ﬁﬁmgﬁagﬁr I’ and

05 Sﬁ an i %gotr?%en fyg‘ﬁ(?tgﬁlear %%tgci fo AW 8?( um two-
I QI o CaIp ¥ COB5 il ?31 GEIT CRTQRIRT bFFGIRIEY s (ihele  or
deB@éPBefoBs an increase in the diffusion tinme of the
resul tant bionol ecul e. Fluorescence m crosca
usBe inyentomlis sow diuspeied sinanowiingiies aeqonen |’WI§U asefer&ece to the
c ebllowving figwves andiektmplenand dogpmpargnue sméleagis schenesi s way
high affinity tagged |igands could help to elucidate
mahekd/Fiatreghar act eri stics of GPCR receptor subtypes,
SuGh 1ahowd | GEBONIP YA C itk € HE@EEPEs $xpleksthd the human Al-
redé wi% 8iarb ﬁd?é‘sc@zﬁﬁBr@t@irﬂ tHﬁ ﬁftadh@& # tmeat te@ﬁinusl a)@inding
f u([ftr lie AP S loQtioh BEAL RYEP bo°' ld?:'éxﬁéé!tl dIld) of two
é? mg (,ﬁs %?Jcaf £ 8§coﬁ 8ﬁ lﬂpﬁﬁﬁfeef‘ hows images

I
P t S0 lﬁoxinac y 1margnl%gr Snce derlved fro XAC BY-
oihipding §§ quﬁPtPﬁu et ?@g QiF fra ObsfEys E gge Chighnel, b)

ofﬂuorescence derived from green uorescen protein fused to termints of the

r-i\




the fluorescent ligand are chosen to all ow separate
detection of the location of both the fluorescent

wo papatsB3and t he fl uorescent receptor, intracel P@i/aB2004/001418
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transporter. Cross-correlation fluorescence

correl ation spectroscopy or fluorescence intensity
nmeasurenments will then, allowghe quantitative
analysis of |igand-receptor, i gand- enzyne,

g.transporter or dr interactions
%%ali“&men&a?&f’@% n?XP’-’eFﬁ"r‘ﬁ‘%f é@?%@ﬁﬁe lcﬁtilkﬁﬁeﬁ?nt@r ocations
arq S?‘r’é‘?‘h s thengiseny chgnngtang rgt@ieHaid images | fipmta) giwd b) showing
aswaylep aoflegresppncd gud|theratpre |cgpfusidenbgandnbinging is specific to
t rraceptaes. FigRESHows Hidjog of BODIRNpABEAde GHOSK hpgliscxpressing the
| rhumdhuA t-neeptas pathta Gfeehfiiorgsvan pprataint thg méadched po thel @ eetminus.
a (epbindbigr dfored 1(FAGR (B)dotdtied ofoAlGRP Nckptofiand fc)ofo-Rcalisation

Nak&llah) of tR6 GlpnklsdBtAIBIN o ®X Ri@sScopyshor t  epi t ope
tag for a 10 comercially available antlbody (e.q.

Lutinin, FLAG. This is then expressed in

s@lﬁg/s S Lr}&é%{se%%%ét f(ﬁn b@?%hes?s ol'i*eaﬁ Aenosine receptor

3?81“89( Ulg .'f| uore | i gand- ece

CQPI&E% &H@ % Wd%, ]ﬁ 811 %?OI%S ﬁ {J Eéeﬁlgsme receptor
A B0BISES 152 11 2 Fhuinehidioget pevthesis fligapd peidursh Ligele Zu from
i JinkerRieerserrduOLcél | s expr essing a cell surface GPCR
nmowheined shews suithesis tortesifer the Synthesis eiSavorbatiadrenoceptor agonists
f ILigreEk cdrlt, imiadibgdhe synthesiseoftlmgnd @opearsoe Lig —Us edZ;j from linker
| iptecugsoe @ 1-B-Z;0 provi de two-col our anal ysis of

fluorescent |igand-receptor interactions as descri bed

fqgmg?;@egggg@d proteins above. 20 In a further aspect
16hETY Buﬁé&%@sﬁﬁh&fs@d b Qdélléﬂ' %mlgéegﬂf %@tudled
c %%?QA / B1E T Hiehosin redeprofSailai e O] >

an V.‘; :gr?}e provrded as uel I lin

S€E

"'C

ﬁ

] fr.omsuch a cell I|ne or proteln
'.-- WM@&T% cel | derived
Med in one of three forns: (1)
er)]ﬁCé@(PQI %ﬁ 9 6348 (HdABES e BORIPY0eIcent prot ein
630/650(3adcel I ul ar enzynme or drug 25
trMW{BQDIEY)@DfﬁSm(&b)I | s expressing an epitope tag

f AxamptoARe BEi Bdtd-ydmuadctaibdrengohistsor escent anti body or
( Baldeteidl dBYDPERWY6R/65M(AHor which, a specific

f lieama&eNt BODIPYRSRYs3059f! so provided. In an
a'EﬁEﬂﬁé AM?B@ 'Q—'a&i%ﬁ&re& ta%oﬁfs%v' ded a kit
CQNRP ormula | or I' as
h n (elop 8 a fI uorescent antibody to a
:ﬁ %gg § be used in native
I n each case, the spectral
CH%]P’&"@P ) /ﬁ gbrrpound of formula | or I' and
gs.ﬂ"ﬁ. ' e:3l n..:: .r. 4&.2!1.&"'*5"‘_1‘.“‘ HOGICHS =i |n are

séﬁé@ODéP‘éIGB@(ﬁBﬁ)l mum two- 35 col our

cross-correlation fluorescence correl ation
sMaterixdcamnl/Meshotsl € or nul ti photon). The invention

i STHROW NMRusiecah edrd avquiped b aBileg AR5 (250 Miz) spectrometer,

r %@mg 8r bMS ;. ¢1¥81ﬁ1@éﬂﬂsﬁﬂtsf(8)€bué ?e%o?dé@ iB¥% Eﬂwﬁereeaance to the

ﬁ Eﬁ/fﬁ Towr ﬂﬁ‘? L R&ofdedUh BSriz, Bhd signal
?1né§§ %1 i ew d) Eé%hl egh Ofddollglblefis) t
T‘ﬁ‘@ﬁ%* At iR e@aﬁ

orrl.ﬂnH oPrelation spec%%scopy ere avgfla%]e are in full
agreement w% literature values (Jacobsen KA ef al J Med Chem. (1985), 28,
1341-6).




of red ligand; (b) location of Al -G-P receptor and (c)
co-localisation (yellow) of two 45 signals obtained

wae@4osssincal m croscopy, nore specifically FiBUr/6B1004/001418
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shows i mages taken from confocal m croscopy inmaging
of a) fluorescence derived from XAC BY- 630 binding to
receptors on the surface of CHO cells observed at the
red channel, b) fluorescence 3¥erived from green

fl uorescent protelnfusedtothe Ctermnus of the WO

20 3 2004/.001 d
&%88 G ?ﬁiﬁgwg o@&é@@ pies Ylindi Lgyetem with 996
Ai) kypnt dstestion Heing g\ L colomn 80mE A ﬁdﬁﬁﬁ ks flaywaate of
%m&»rmlal. dThevaglide phasesinsgyl werd Selveghduivaigr, (dagasded pydielium
ubl?le)s Sehvient Bragetondrilst Glegassehby somicagion))gand bi ndi ng
|s specific to receptors. Fig 2 shows binding of
BADSYWHRBESI$S 0 CHO K1 cells expressing the 5 human
Al -receptor with a Green fluorescent protein tag
f\:}ﬁgﬁ ; Al QS Hﬂlgﬁlsg(ﬁfagl‘eﬁé’ﬁne bﬁs@i fRioREcBSk Rf rdc8tor antagonists
d 3
co-local i satio (yel | ow) of tvvo signal s obtained via
confocal mcroscopy. In the Schenes: 10 Schenme 1 shows
synthesis routes for the synthesis of an adenosi ne

receptor antagonist Li g L - FIC Schemes 2 and 3

how ,§ynt hesj,s/™but es fo % synt hesi s Sof two ~

yegept or—tagoni - Li=~F1h_i ncl udi ng={

lyn esis of li gand Pr of\ég Lof
I|n er precursor ZL'-L-ZL 5 Schene 4 shovvs )

outes for the synthesis of two beta adrenoceptor

agonists Lig - L - F1L including the synthesis of
i gand precursor Lig - L - ZL fromlinker precursor
ch Exanples A - C 20 The foll ow ng conpounds are
s etdveti aedonditiond €1) [BRDERH 6 3)/650-KgSB VR 2 Iy, RSE,@2%):
Exanple Al / Bl / C Adenosine receptors antagonists:
XAG C-BROIPR Yo 6506 5Ass biith A eéb%mé R pAREALAkNSimine group

fSFM@RmﬁQB@IﬁPY‘@-&ﬁ @Oﬁ's{i@m - P URIGul#)ProBes). XAC

5 f‘ ture and

g‘ & o 56 Py es1sege nﬁé method
f‘ ?%SFBFMZ ?é f? @%ggnbuter ol -

BODI PY 630/ 650 (9) Exarrpl e A4 / B4 Bet a- adr enor ecept or
antagoni sts CGP12177- BODI PY 630/ 650 (;3)

Pr opr anol ol - BODI PY 630/ 650 %@Wﬁ%@x@@)
630/ 650 (7) 35 Al prenolol -3BCODIPY 630/650(8)

A5 / Inh| bitors ofy M—IC nucl eot i de ©

Rl d| ter es/_<

TOF ES-+ found 974.3998 (CsoHssBF;NyO5S requires 974.4006)
R; 12.5 min (35-100% v/v B, 30 min) ,

&y 0.87, 0.90 (6H, overlapping t, J 9.3, N'-, N° -CH,CH,CHj3), 1.14-1.25 (2H, m,
C*Hy), 1.36-1.62 (6H, m, CHy, C*H,, N1/3-CH2CH2CH3), 1.68-1.78 (2H, m, N
CH,CH;CH), 2.04 (21, t, J 7.3, C*H,), 3.04-3.19 (6H, m, ClgHz, C"H,, C26H2)
3.86 (2H, t, J 7.4, N'? CHchzCH3) 401 (2H, t, J 7.1, N -CH,CH,CH;), 4.52,
4,53 (4H, 2 x s, ClH,, C¥H,), 6.95 (1H, d, J 4.2), 7.05-7.10 (4H, m), 7.27-7.30 (3H,



XAC - BODI PY 630/650 (1) Materials and Met hods 40 The
H NVR spectra were acquired on a Bruker AM 250 (250

wWORMN/083ext roneter, in CDCL3 or DVBO d6. ChenPCHIGB2004/001418
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shifts (S) are recorded in ppmw th reference to the
resi dual sol vent signal/TN5. Coupling constants (J)

are recorded in hertz, and si multiplicities are
described by s (singlet) d ( ubIet) dd (doubl et of

do bi §ES)s0 bu tI”7 brs hﬁt ), PO gz 939 77 (1H, s),
C33H, C35H,
%ﬁ% aﬁ Rt %@H N'R)
Iiterature values (JacobsendKA‘et‘aI , J Nbd Cheni

3a aAmd) ¢ cal reRBpIEPLC (AS . a Wgsedrs on  5°-N-
I\/iaﬂivkmrbimdnﬁdsaﬁmnimmM@Q&vitﬁ’ﬁihiﬂaumdtfudeﬁmﬁl|a0tiv1tv
using a Wdac C8 colum (150mmx 4.6 nmm at a flow

I 8bfipBiinds12,03MBa Mnd b whie s?iﬁﬁéél@dﬂﬂa%éh%tﬂdﬁ&ﬂ' MWeably protected
Selo¥aBdcAvarivt SpecifidQ9ARRED Yorlalihg Thent RUBRLR) introduction of a

8% %&{E}% '%x‘ g}gggl Sf @tec@%gﬁﬁgﬁg: %%’deﬁgﬁiﬁggéﬁoq{%f /2 fluorescent

fF%orescen gptor antagonists 10 1. XAC-BY630
(1) (r) J NHZ p N ~\\ MNHN/-N/N- N'-O HN~-
S10F O Scherre 1 Reagents and conditions: (i)

BODI PY 630/ 650-X-SE, DVF 2 h, RT, (72%. 15

XAC- BODI PY 630/ 650 was syntheSiseq by reacting tpg,
primary al kyl am n (gpoup XACQ:»}

BODI PY- 630/ 650- I m—m—dy (Mrecul agd J
Probes). XAC LY BY630 wer &stilrred in “”X:f
N,N-diq@ahykrbrﬁ&dfﬁe for 2h & Foom tenper aéure and

t he pr purified by HPLC. XAC and anal agugs:-wer e
sy t'std by the method 20 of Jacobpsen &t 4ary,
Med. Nen‘i 1985, 28, 1334-1340. 0 H JERELCTY EPEN. ~NagHhe
NN - (f,r) W\ 00F %QI@F ESt found474. 3998 ,Nfg
( C50HB5BF uir @. 4Q06) °2§< le(.k,S mi o
EtHN — H
( 35- 100%&/@; B, 3(939‘ )= H
5.0 >3
o
12;n = 4; R = BODIPY 6301650 ~— ©
Scheme 2

Reagents and conditions: (a) AcyO, pyridine, 40°C, 1 h, 97%. (b) POCls;, N,N-
dimethylaniline, reflux, 5 min, 85%. (c) (i) HoaN(CH;);NHR, DIEA, EtOH, reflux, 18
h, (ii) sat. NH3/MeOH, 0°C, 2 h. 66%. (d) H, Pd/C, MeOH:H,0:AcOH (7:2:1), r.t.,
2 h, 80% (e) BODIPY 630/650-SE, DMF, r.t., 3 h, 63%

1. Adenosine-C*- BODIPY 630/650 (ABA-BY630) (2)

ABA-BY630 was synthesised using the method and reagents and conditions
described in Scheme 2 a-e in which R is COCH,Ph.



SH 0.87, 0.90 (6H, overlapping t, J 9.3, N -,
N3- CH2CH2CH3), 1.14-1.25 (2H, in, C24H2), 1.36-1.62

W@ 2dd4/088312 C23H2, C25H2, N'3- CH2CH2CH3), 1. 68- 1PGBGB2144/001418
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m N'3_ CH2CH2CH3), 2.04 (2H, t, J 7.3, C22 H2),
3.04-3.19 (6H, in, C18H2, C19H2, C26H2), 30 3.86 (2H,
t, J 7.4, NL1"3-CH2CH2CH3), 4. (2H, t, J 7.1,
N'- CHZCH2CH3), 4.52, 4.53 (4#, 2 x s, Cl5H2, C29H2),
6.95 (1H, d, J4.2), 7.0547.10 (4H nm, 7.27-7.30 (3H,
WD 2004/ 088312 PCT/ GB2004Y 001418 36 m), 7.35-7.40
(2H, m, 7.41 (1H\ﬂbL8}l H .54}7.65 (3H, m, 7.70 (1H,
s), 7.77 ( s)N g2 (24, s), 8.01-8.23 (4H,
X 2 x C33H, C35H,

opll Ca1H, C43H, H CATH, CA8H, CA49H,
N2'§H N27H) 5 Exanpl - synthesis of
adeHQsi based fl uorescent agoni sts at the human

i nosi ne derivatives,
agent allowing intr NITOF of a protected |inker.
Renoval of prot ecting gr 6ups preceded conjugation of a
fluorescent agent via jgte linking group. 15 0 C
HN NHR  hl (b) N (C) AeO~- \"\ AcO 3 HO () O Acb6
bAc Ac6 CAc HO OH N NH 4;n=4; R(d) Dn=4;R= H(r)
n =4; R=BODPY 63Q 650~ 1 HNNHR HO OH (r) 0 C
Il THMQ ~NLN~HOg ~~J J(r)~ ~NJ HO7 ~ HXXY Y (
EtHN YN (i k) EtHN' Y 7 051t// 8 051 HO OH 10; n=4;

+(f R requites Ra5 4P F’Y 630/ 650 -
D L B R o0k

dlne lanijin re | u mn, 85%
e\@ﬁé«sx R POPERY ﬁé@éﬁﬁﬂ @ D) e

N / MeCH, OC 2 h. 66% (d) H2, Pd/C, MeOH H20: AcOH

( ¥'-2minobutyles’-deoxy-5-08854-¢thylapODiaBynGEE/ GSBESE, wiiBynthesised
r frbm, codarherciaym8dilable rdsigmbsinibestdps- TBOPHRMrBABinBFHoup of ABEA
(ABA-BYBRA) witR)thABhoihst: BaDPYT6hessEUsuesiniydCaster (BY-
neidadorbElaF PRBENS Afteld BONAOLABRA, which was purified by RP-HPLC

(Scheme 3).

6;
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I ~)

The synthesis is shown in Scheme 3, w1th use of linker precursor of formula
H,N(CH;)s HNCOOCHPh:

f o
HzN/\/\/N\n/O

0



described in Schenme 2 a-e in which Ris COCH2Ph. 35 WO

2004/ 088312 PCT/ GB2004/001418 37 OCNN'NH OO/ \N
WORO04MBE12 HO O OH e-F ES+ found 885.4 PCT/GB2004/001418

(CA. 3H48BF2N9O/S requires 885.4) 5 Rt 22.5 nmin

(5-100% v/v B, 30 min) 2. NECA - C4 - PODI PY 630/ 650

( APEA- EY630) (3).

) V6- am nobut yl -5' - deoxy-5" - oxB- 5' - et hyl am noadenosi ne

(ABEA) was synt hesi sed %O from cormer%sl |y avail abl e ¢

N

reagents in 6 steps. T i mary am ng_gmeup of ABEA /s

was acylaied with the ¢ ugrophore (LY o B
BOQLRY83Y/ B50- X suetichf nydyl™ est eipj\(%- 630, Mol meUi3
Probes){to afford BY§30- ABEA, whichdwgs purified byl & ,
RP- HPPC™ (Scheme 3). “f5 The synthesiNis shown in -5
Schene 3, with use of |inker precursor of formula

H2N( CH2) 4 HNCOOCH2Ph: H2N~~iNUO | | 0O WD 2004/ 08831

PCT/ GB2004/ 001418 38 NNH-NH NNCHNC | N O H;
HO~-Oy HOy EtHNV HO OH r( 0/x(1 2 GO 3 HN~'J;£¥M*HN HN\ﬁo
O ~ N H\-b NHMRr, NHR p F@“i@lim N -N N- N (G0

gtl;l)N Etgrxg ng\ﬁoﬂoxoig»l H 6 Rt (0= F F

EtHN EtHN HO OH =

5ReZ
050 4 HO OH 6R=H:l(0

Scheme 3

Reagents and Conditions: (a) 2,2-Dimethoxypropane, TsOH, acetone, r.t., 18 h. (b)
TEMPO, BAIB, MeCN:H,0 (1:1), r.t., 4 h. (c) (i) SOCl,, DMF, CHCl;, reflux, 6 h.
(i) EtNH,, CHCl3, 5°C, 30 min. (d) H,N(CH,)sNHZ, DIEA, EtOH, reflux, 18 h. (e)
0.1 M HCI (5q), 50°C, 4 h. (f) Hy, Pd/C, MeOH:H;0:AcOH (9:0.9:0.1), r.t., 3 h. (g)
10 BODIPY 630/650-X-SE, DMF, r.t., 4 h.

Synthesis of linker modified ligand, compound of formula IV
2°,3°-Isopreopylidencinosine 1: Inosine (5.36 g, 0.02 mol) and tosic acid
monohydrate (3.80 g, 0.02 mol) were suspended in a mixture of 2,2-
15  dimethoxypropane (50 cm’) and acetone (200 cm’) and stirred for 18 h. Sodium
hydrogen carbonate (2.52 g, 0.02 mol) and water (40 cm®) were added and the
suspension stirred for 15 min. The suspension was evaporated to constant volume
and the crude product recrystallised from the residual water, yielding the acetonide 1
(3.71 g, 60%) as white needles; mp 266-268 °C (from H,0) (lit., 266 °C); [a]?p -
20 67.1 (c 0.59 in MeOH) (lit., [c]]*°5 —66.9 (c 0.8 in MeOH)); 85(250 MHz; DMSO-ds)
1.31 (3 H, s, CHs), 1.53 3 H, s, CH3), 3.53 (2 H, m, C’ Hy), 422 (1 H, m, C*H),
493 (1H,dd, J6.1 and 2.5, C*H), 5.26 (1 H, dd, J 6.1 and 2.9, C*H), 6.10 (1 H, d, J
2.9, C'H), 8.10 (1 H, s, adenine CH), 8.31 (1 H, s, adenine CH); §c(69.2 MHz;
DMSO-ds) 25.2, 27.0 (2 x acetomide), 61.4 (C*), 81.3 (C*), 83.8 (C*), 86.6 (C?),
25 89.6 (C), 113.1 (4°), 124.4 (4°), 138.7 (CH), 146.1 (CH), 147.8 (4°), 156.5 (4°); m/z
(ES+) 309 (MH"), 137 (M-ribose).

2°,3’-Isopropylidene-5’-oxoinosine 2: Acetonide 1 (3.08 g, 10 mmol), TEMPO (313
mg, 2 mmol) and iodosobenzene diacetate (7.09 g, 22 mmol) were dissolved in
30 MeCN: H,O (1:1, 50 cm®) and stirred, with the exclusion of light, for 4 h. The
solvents were carefully evaporated from the resultant suspension and the reaction
residue sequentially triturated with acetone and diethyl ether to yield the acid 2 (2.67



5 Reagents and Conditions: (a) 2,2-D nethoxypropane,
TsOH, acetone, r.t., 18 h. (b) TEMPO, BAI B, MeCN H20

w@ 2002)p88312t., 4 h. (c) (i) SOCl2a DMF, CHCL3, PE€r/(GB2004/601418
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h. (ii) EtNH2, CHC13, 5C, 30 min. (d) H2N(CH2)4NHZ,
DIEA, EtOH, reflux, 18 h. (e) 01 M HCl(aa), 50C, 4
h. (f) H2, Pd/C, MOH H2O AcQH (9:0.9:0.1), r.t., 3 h.
(g) 10 BODI PY 630/650 X- SE, Cr.t. 4 h. Synthesis

% %i%*:é 4%;%[5 % ek ,EEQQ 25%’380@%% gf:gt r)a(h'tvzzl%r-zfgj%i

MO ‘ilﬁ)d 3R @t%rseg(%*a) 21 <1°’5Hd$=1@11ﬁ g ife/ 1.6,
( @6&)#8;3 -Ardd (Adbtrane” Hzod CHD) 63Ad1dLis CoEDf $P2 (B s, adenine
ssﬁ)mm (iyH 9gdenina ChHNHL.42 (1H,H2 sgNHOS&(@MAHzaDMSO ds) 25.1,

V26,8 1(2 (Adtefomlde)yeg 39,8508 doand: £ o), $L@9Qlﬁ‘91 @:m Sy e4i) 0 (CH),
f?lis é%cﬁgngsjﬂgﬁuﬁ@@yﬂgnlﬂﬂ@ (é¥@§>%@t 3‘2§ C(Nﬁiiﬁ} 137 (M-

T ude duct recrystal rom t’h

res jal water, yielding the acetonldel (3 71 g,

| 268 f

gg ro-%gng%@ﬂf% %?r%rw b ORE-dept %*Bw 3
B9 con os e il 2 (967
Hngs3 napg), Wap sysp Qe HQH crre)@sw iph Wasmid@sN vlé MF (581
40R27. @mmpl) rapd Sﬂ)(}li) (1. 091919§ 1(51mm,ol)daihe Slspgnacmjwas §l,aced in a hot
Q¥iHpathmandGn4idtathed chd refhék for &rid ']’ngesumm-éo,lutﬁml\@a( dvapbrated and
dtheJyellgwgoﬂ Giksddred 811 O RoHmY, at 30eDi Bhiyfabine 2.8 M(sblution in
HTH% 3 e(ghh . § hdtleddfo w@\ésgfnq atzg 31‘715) min and

@ tk gs e S \%]i :%uéﬂ% residue
org ﬁac 10n was d andZ eva%%t@d eave a

( 1 toné?g
l’Il’l

(Vel@w vil 83 B3P ?SCOIB%PHJE%’?%%%T%P}WAEHIB?H /o MeOH-DCM)
(®. ©8e the tiile mmopndﬁmﬁ%qza #8%)mg 2 @llmwumd@] p-12.9 (¢ 0.50
i OCHORYNS£DE0 Bithe €k, ¥12,99048 (2, mwbl7)3, BELEH;), 1.41 3 H, s,
dCEisR 1ved(3i 1, s, SCHNEEN0-3QAH; &, CFOCERR)A. 2O 194, 4, 1etl9, CVH),
W 4B (1 B dexrd. 2 eh@n. 30t H) a4 (fBY ddt J16.2 Ade1.90CVENGR4 (1 H, d, J
were ctayef b (Y FEVRRONTE @ F5r Qnit E‘ead%ﬁﬁeléﬂﬁts 68 (1 H, s, adenine

Sﬁ@%ﬁfﬁx@fﬁ? A ﬁ%%ﬂw g

869) 1a5-944ni %2 (foldd =80 umzA5SQ 300 W) et Y (B Hbose

ether) (lit. 274 276 C) (found C 48 55; H, 4 3;

NV Bonzyto GdasiNatiambrpbint el 5 Cethy BuuiBio- 243’ dsopropylidene-5-

16’x04-5©—de0x&h(ié1ﬁ@mbﬂ-t CHIME® 316)371mB,30.03 nitno waSkissolived in EtOH
( @ ORm™ to @Hith, wak fiflled N-btnzglloxJcatbdnylbufii- HYditmBe (505 g, 1.37

(Aintd)) 4 DIEA (190304 063 mﬁ!bl) @h&&l&tionHvasSpla&d'*%a 1t Q%Ath and
H?T‘ﬂl ﬁ&ﬁﬁ' 10
Arlisip

egﬁll solnt ellow
B ¢y
b %g%j% il § 9%? s

brine

m df 70) 2§ 39a

(Q , 18 (T Hz % and2
r §)203_|._ (2 H, m, CHy), 355 401 (4 CI—I3 and CHz) 481 (LH, s,

6CEN fol%éﬁid@olstl CHe hyd &M)no5 (1 B d,isbpBr GHYI5 Heldd s, J 5.9,
- 6H)- 610 (leHx i 5 08H) 6. 13 (1 HNorB, NR)g 8867536/ (5dHym; ematatios), 7.86
cgnHJ §,iadBaEn@ Q) U8R (1 &) s| Addhineal Y SR(EI 2 M ICDCL{ BleSi) 13.7

3.1, v8% @yqua&@ﬁd%)n g_@pgz@mlaogmm it 613

%g 6'\2 < }%5184 o 84 587'6”95 5@ 112}, 7( 110)0928 1O,

w% %é' A %ﬁ% Scﬁia:&gd%( (CH), 169.4
an



15 the yellow oil dissolved in THE (20 cm) at 5 C
Ethylam ne (2.0 Msolution in THF, 3.75 cnB, 7.5

wornmipsssas added drop wise, stirred at 5 C f orPABGBRIV4/001418

10

15

20

25

30

35

40

and allowed to warmto roomtenperature. The sol vent
was evaporated, the residue dissolved in DCM (25 cnB)
and washed vvlth water (2 x 20 cnB) and saturated brine
sol utlon (2 x 20 cnm). The org‘%lc fraction was dried

or at ed o I eave. a ye ,t hat
x%céllr or]izg{)élg Jrlll Paélﬁmg q =0 8-5 %ﬁ}{yadenosme
I S
1o§a19ee(1| bv &gir)yplacpd i 9F0. %G og t(agh and; stirred, f hg}l‘he resultant
851(125@ Wp&ad_]m1@ ~piAd Giad. Dallg Qagq) ) saturateyl witl NaCl and extracted
CHRBHBPACI(34LS e *Y4{The comBid8l brdanBAfriBionls were @Hgi) gnd evaporated
2aDths. cride rotiictipurifietibgHiRgparativédayel diromlatogragh®(10 % MeOH-
CHANIPR gbe tht title Behpodfd 8 % 66% &5 dRolotrlRd o(115¢d250 MHz;
ﬁg 1(45-He2 94 1) 185C31,3md €

dthvidE-2) 808 (3 1P+t 2HbH )4 d ), 2.98-
?3.%% (Qlﬁﬁn e, 3. Ms.06%: i, CBr), 80604 59 %‘Z\g 4.12-

5 4,58 (H,
(Sheit ?ZE 25‘6 ol 2 82, G A e 11, o
3 rfgaaﬁﬁs ’ @@( . fapamate Ni),
8;%(1 f@@ 3%‘( L, ,a@gle G BSG<&yE, t, J 5.6, amide NH);
3©e(éazaéﬂzyb -de) iy BR6YA, )275 3BE38. A0S CHY), 65.3

- (enpyldili))i ARRL7H3,- 840K B3 (@g@ﬂ)adems(mem’ 9QCHYy 1285 (CH),

31£73§ZCH§1 140694 C?mgma (OB, 181992b)y esk. 3 bkt 1gd.3 @3f) meMES+) 514
was ad

N-benzyl oxycar bonyl but an- 1, 4-di am ne (305 ng, 1.37

1 -A3 noPll ’13 i %2 ml’-)de de J é' on XEE
BW% ed; fyfgn} ﬁo ?’:992' éAcOH

Smalas M e

Llled gmélzh %e m@ 1§ glgpmslw of 13 aﬂwmmlxwre
( was filigred digoyghheclite pad élme @fh’\"’ltb bls@d. mcornln@q@rgmc
MEUSItYs wre @9ar{cBatef] and thi rEstﬂtan {2 €Hgloratdd agnif fromy MeCN (2 x 15
CtiaY), to lgivbthe .tk dopiund 6,(3 0, anantd as a @H)rlesSoR 08285 MHz;
(BDMEOId) 1.081Q H, 8.502ACRICKA, HAcI1RS @ILGH32 arCH GHA)NH,), 2.63
A¢ B, 6"3 C-Hz) $1-3.26. éﬂ)@{ o3 dﬂ’zo}g) mm (@H%ﬁ@{z .10-4.15
5(151"1 36( .4, L, 4,

)44,
é %I ﬁ %isé&ﬁ% ﬁdﬁt‘é‘g‘% %ﬁz S %ﬁiﬁg Nb4s.(9§@1§ 7,2%161“116

25.1, 26. X acetonlde 26.8, 27.0,
4§y@the§;§) Oﬁﬂ qr%“zceehb a“‘bf"@l’og‘@ﬁ?&ﬁﬁ)‘nu 8d. 6 (benzyl
CA@EAM @0 @n . ABESD 6,79mee6 wap1dissplved )in N,N-DMF (1
1@8.)nde) an ing@ BtrBospivkde,and 36th7th¢ 4¥clusi®@ooPlightH) solusion 8f Bodlpy
(630/65(15(4s1ﬁc1ﬁﬂﬂ1dyﬂ€sﬁer3McﬂﬁdhlarP6&oeé) (S4B meC?OF;pnhal, 1 cm® N,N-
widaddithhd 1A deabtnl ihRsietor 4 WO T2QAA1RBA 38 evaporated and
F’&IE/ c MLQ:Q ﬂrli@ed reparatlve la er chromato a hy (10 % MeOH-DCM)

Nﬁ) 166 gﬁ%%?é 8&&?’? @Q;g‘;%% 97& 5 § 3 pl 9%‘ szﬁ'%i )? ZngSQ)( found

\R/Q% dallsgo ved |n 1 MHCI(aq) 1, 4-
d| oxane (1:1, 4 cnB), placed in a 50 C oil-bath and
stirred for 4 h. The resultant solution was adj usted
o0 -pH 8 (satd. NaHCO3(aq)), saturated with NaCl and
extracted 5 with EtOAc (3 x 5 cm). The conbi ned
organic fractions were dried and evaporated and the
crude product purified by preparative |ayer
chromat ography (10 % MeOH DCM to give the title
compound 5 (160 ny, 66% as a colourless oil; 8H(250
MHz; DwVMsO-d6) 1.08 (3 H, t, J 7.2, CH2CH3), 1.45-1.62
(4 H m CH2 and C3H2), 2.98- 3.06 (2 H m C H2),
3.17-3.26 (2 H m CH2CH3), 3.37-3.53 (2 H m H2),
4,12 10 4.16 (1 H m C3H), 4.31 (1 H d, J 1.1,
C4'H), 4.58-4.65 (1 H m C2' H, 4.99 (2 H,




s, benzyl CH2, 5.56 (1 H, d, J6.5,
J

2 -OH), 5.76 (1 H
d, J4.2, C3'OH), 5.96 (1 H d, 6, C'H

7. )

WO 2@B0838% (6 H, m aromatics and NH), 8.01 (1PGH/GBRO0S/H01418

10

carbamate NH), 8.27 (1 H, s, adenine CH), 8.39 (1 H,
s, adenine CH), 8.94 (1 H t, J 5.6, amde NH);
50(69.2 MHz; DVMSO-d6) 14.9 ( CH3), 26.6, 27.1, 33.4,
39.5, 40.3 (5 x CH2), 65.3 15" (benzyl CH2), 72.2,
73.3, 84.9, 88.0 (4 x CH 5 120.2 (4), 127.9 (CH),
1285(CH) 137.5 (CH), 0.6.(4), 152.6 (CH), 154.9
(4), 156.3 (4), 1P. z (ES+) 514 (MH).
1VB< (4CAm n tyI wyﬁam no<b5' - oxo-5' - deoxyadenos
|ne Adenosi ne derivative 5 (48 ng, 0.09
solvdlnl\/b(]-| (9:0.9:0.1, 5
ich Nas added 10 % Pd/§ (10 ng). The fl ask
vvas EQac ed, filled with hydcogen (balloon) and
stirred vi gorously for 3 h. Theacti on mxture was
R& Fo

filtered through celite and th ¢l ite washed with
MeOH. The conbi ned organi g=f i tes were evapor at ed
and the resultant oil ew&parated again fromMCN (2 x
15 25 cn) to give the |té¥3 conmpound 6 (35 ng, quant.)
as a colourless oil; BHNHOAVHz; DMSO-d6) 1.08 (3 H,
t, J 7.2, CH2CHI), 11F88(6H m 2 x CH2 and
NH2), 2.63 (2 H t, J 6 CH2), 3.16-3.29 (2 H m
CH2CH3), 3.40-3.52 (2 H\pmw CH2), 4.10-4.15 (1 H m
C3'H), 4.30 (1 H d, J 1.3, C4H), 4.53-4.62 (1 H m
CABHA-B¥6% (1 H, d, J 7.7, CI'H), 8.05 (1 H, br s,
NH), 8.27 (1 H s, adenine CH), 8.39 (1 H, s, adenine
38 SECA SC35 BODREY 630/856 (APEABY&30-{32) M 2 (ES+) 380
(1C+). Synthesis of fluorescent |igand, conpound of

f PREWothpb uﬁggﬁs Bsyﬁﬁf%sﬁé’d) usf@%g%f@l%d%f Eghenges?)las”ﬁ@%bl)ibed for
m?nogbaer%yangi&e 3 %E RXC l.(l)gl on of T@@H?'Ef L e S
of Bod| py 35 630/ 650- X-succi ni m dyl ester (Mol ecul ar
Probes) (5.0 nyp 7.55 nunol, 1 cnB8 N, N DMF) was added

and the rea t|o S |rr d for 4 h. The solution was
eb'z{bm/g\n e product purified by

preparative Iayer ch tography (10 % MOH-DCM to

give the title conpound 7 (3) (5.24 ng, 75% as a

purple powder; mz (ES+) found 947.37

( CA5H51BF2N10O7SNa requi res 947.36). 40 WO 2004/ 088312
PCT/ GB2004/ 001418 41 O ON N, /--,/* NH HON N INN

SebPAP LY e Rl iR s 2 T S




Thi s conmpound was synt hesi sed using the method of
Schene 3 as described for Conmpound (3), with use of

wO 2ovkess3pr ecur sor of formul a H2N( CH2) 5NHCOOCH2ZIRET/G82004/001418

10

15

20

25

H2N H~-O 10 APEA- BY630 was obt ai ned havi ng the

formul a: WO 2004/ 088312 PCT/ GB2004/ 001418 42 O ONN
NH HONNNs/ NH HO G=S OeB,-F R 8.6 min
(30-100% v/v B, 25 nin) 5 4. "RE t A-PEGS- BODI PY

630/ 650 (ABI PEA-BY630) (3b) dhis Conpound was

synt hesi sed usi ngyt he net hod\\of Schene 3 as descri bed

fgt\ ou (3),Nwhererq_internedi ates 1 to 3 bel ow
are i/&m‘{structures Wio 7 respectively shown
. it

in $th , use of linker pregyrsor of formula
10 H2 ) 20)Z( CH2) 2 NH COOCH2Rh: NN O
1V6- 8- B

g‘zyl oxycar bonyl am no- 3, 6- dboxaoctyl ) -5" - et hyl
am no-2',3 - isopropylidene-5'-0x005'-deoxyadenosi ne
1: SH(400 MHz; CDC13) 0.88 (3H, J 15 7.3, Et CH3),
1.38 (3H, s, acetonide CH3). 1.672

CH3), 3.03-3.16 (2H, m Et 2

x linker methylenes, C3'H,
5.11 (2H, s, benzyl CH2) A5 (TH, s, C'H, 5.80 (1H,
br s, carbamate NH), 6.55NCTHF br s, C6-NH), 7.02
(1H, br s, amide NH), 7.287F37 (5H m aromatic CH),
7.64 (1H, br s, adenine CH)/, B.29 (1H, s, adenine CH).
20
N6- ( 8- Benzyl oxycar bonyl am no- 3, 6- di oxaoctyl )-5"-ethyl a

m no-5' - oxo-5' - deoxyadenosi ne 2: SH(400 MHz; DMSO- d6)
1.08 (3H,_t_ J 7./2, Et. CH3), 3.12-3.17 (2H, m linker
a/B8.6 mn (3-K0Bgvp B 25/ ing:  cH2), 3.41 (2H, t J6. 0,

linker CH2), 3.49- 3.54 (4H, m 2 x linker CH2),
H.SECAPECHBOMPY 630/65AKABIRERYBYA3AM3PNH, br m 25
C3'H), 4.31 (1H, d J 1.5, CA'H), 4.58-4.63 (1H, m
CPhik)comipolft (Al systhediesdz yding i) metiodSdf §diidmed3 Gisddescribed for
GTorBundy(3Y, 4vHeddih il cliatds3l toGhelow .aBd afaldgues dF stbuctures 4 to 7
Gébﬁecﬁv%gam%vrﬁ@n( Sthentd R @Bt ufe @f HARCIC PrLAMRE Cof formula

0 brEsco8e b, 8.28 (1H br s, adenine
%’f«g. 22@2)& adeniné CH), 8.87 (1H, t J 5.8,

am de NH). WD 2004/088312 PCT/ GB2004/ 001418 43

1o )

0

~40-3.93 (14H, m 6
h.67 (1H, s, C2'H),

N®-(8-Benzyloxycarbonylamino-3,6-dioxaoctyl)-5’-ethylamino-2°,3’-
isopropylidene-5°-0xo0-5’-deoxyadenosine 1: 65(400 MHz; CDCl3) 0.88 (3H, tJ
7.3, Et CHs), 1.38 (3H, s, acetonide CHj3). 1.62 (3H, s, acetonide CHjs), 3.03-3.16
(2H, m, Et CHy), 3.40-3.93 (14H, m, 6 x linker methylenes, C¥H, C4’H), 4.67 (1H, s,
C?H), 5.11 (2H, s, benzyl CHy), 5.32 (1H, s, C'H), 5.80 (1H, br s, carbamate NH),
6.55 (1H, brs, CG-NH), 7.02 (1H, br s, amide NH), 7.28-7.37 (5H, m, aromatic
CH), 7.64 (1H, br s, adenine CH), 8.29 (1H, s, adenine CH).

N°’-(8-Benzyloxycarbonylamino-3,6-dioxaoctyl)-5’-ethylamino-5’-0xo-5-
deoxyadenosine 2: 53(400 MHz; DMSO-de) 1.08 (3H, t J 7.2, Et CH3), 3.12-3.17
(2H, m, linker CH,), 3.18-3.25 (2H, m, Et CH,), 3.41 (2H, t J 6.0, linker CH,), 3.49-
3.54 (4H, m, 2 x linker CHy), 3.57-3.67 (4H, m, 2 x linker CH;), 4.14 (1H, br m,
C¥H), 4.31 (1H, d J 1.5, C*H), 4.58-4.63 (1H, m, C*H), 5.00 (2H, s, benzyl CH,),
5.54 (1H, d J 6.4, C*-OH), 5.74 (1H, d J 4.1, C*-OH), 5.97 (1H,.d J 7.6, C'H),
7.25-7.36 (6H, m, aromatic CH and carbamate NH), 7.85 (1H, br s, C6-NH), 8.28
(1H, br s, adenine CH), 8.40 (1H, s, adenine CH), 8.87 (1H, tJ 5.6, amide NH).



1V6- ( 8- Am no- 3, 6- di oxaoctyl )-5"-et hyl am no-5" -oxo-5"-d
eoxyadenosi ne 3. 6H(400 WMHz; DVMSO-d6) 1.05 (3H, t J

w(@2000/088812 CH3), 1.86 (2H, br s, -NH2), 2.71-2.B01/GBR)04/001418

10

15

20

m- linker CH2), 3.17-3.26 (2H, m Et CH2), 3.41-73
(10H, m 5 x linker CH2), 4.15 (1H, 5 br m C3'H),
4.34 (1H, s, CA'H), 4.47-4.54 (1H, m C2'H), 5.95 (2H,
br s, CT-OH, C3'- OH), 6.01 (4:13.H, dJ 7.5 CH, 7.92
(1H, br s, C6-NH), 8.31 (1H, br s, adenine CH), 8.44

, adenl ne am d NH) .
A@ﬁ (A S Dipant e VYA TS Gy Adenoplye i Sy(400
MHz; RMBO1ds) HOD(RNLG, LAt Hay T34 br ex1Nbl2) s/ - £ 8§ Gl m,

Elsakef 6y 3095320 L (roAELGEA B2 NTB Ob3H rre gk digker CHz) 4.15 (1H,
IBSNACIH), 4.7k (18], 8, G H), ¢35-4000kH; my, € HRS5.95i (Y, wss, C*-OH, C°-
ERHd. @1 @H,-dSyhs h@Siy 768 ((B; Bids, é]‘?dﬂépt&m (@Hoht stadenine CH),
RUAELTE o hddaila EIY), 330/ (@EDt . 46, aitle NH).

Derivative- Sal neterol - BODI PY 630/650 (4a) 20
S&Bfﬁ&mﬂo%is'dyfﬁﬁecf&vfdg%ﬁé aRhRIL via two different
l'itnking sites, in the foll'owing syntheses HO H\~ OH

OH WD 2004/ 088312 PCT/ GB2004/001418 44 In a first
approach, a linker is substitutedonto the sal neterol

si de-chain throughl which the flu
élhed\dm\t/r%vs’e\qqmd approach the’
-chai n of salneterol I's replaced
quorophore. In this c :
accoy, i to the invention, retentiono bi ndi ng,
fluoréscepce and activity are 5 uncertaiA and nust
therefore be verified and i nformation pPovi ded with
the fluorescent ligand, to provide a ul conpound.
OH 0OCHO\N CHO\" / ) HO/ HN ~ /N

=~

TOF ES+ found 985.3993 (C47HssBF;N1000S requires 985.4013)
R; 8.3 min (35-100% v/v B, 25 min)

Example A3 —Svnthesis of B-Adrenoceptor agonists

1. Salmeterol-BODIPY 630/650 (4) and Derivative-Salmeterol-BODIPY
630/650 (4a)

Salmeterol is linked to fluorophore via two different linking sites, in the following
syntheses

ey
& ,

OH OH



vv HOn ~0 OHO (iv) 1(v) HO NHHHO HOO I\ I\ H
NN OH O t\NHHO HOH 0 v) HO HO*™* NH ONH NH NH / NoFO

WO 20040883Y2 Schene 4 10 Reagents and conditi ons:PCT/GBE@N/001418

10

15

20

HCHO, HO (aq), di oxane, 60C (b) 2,2- D nethoxypropane,
TsOH. (ii) Me3SI, NaH, THE (iii) (a) BocNH(CH2) nNH2,
EtOH, (b) HO, Et 20 (iv) B Y 630/ 650- X- SE, DVF,
RT. (v) (a) ZL'YL'-L-YLPL, (b) HC1, D20

24 Ylfirsta %gg%lch' M@é ﬁ‘l_%tl 5t N\Z\Yg ough
| Q 559 ach Yie native
zesgffﬁg o g? RUH dﬁs %ﬁgm SN

| PYHOE 1ng £i ]é‘gg:g@“s HERALSTH ‘%glﬂé%gﬂ EPSERDSE randedetivity are
aBBRestainy \nﬁ@r@uﬁth éheigfarco bar Befiedhand ingormsatigh hpregidedewith the
efypiegcopbligaad, togrowilie em&ﬁlmﬁwadl y to e.g. an

et hyl ene glycol structure to inprove solubility). 2.
Crenbuterol=BEBHPY—636650(9)—10 -

HN NH,
HO
n

HO

@v)

Scheme 4
Reagents and conditions: (1) (a) HCHO, HClyg, dioxane, 60°C (b) 2,2-
Dimethoxypropane, TsOH. (ii) Me;SI, NaH, THF. (iii) (a) BocNH(CH,),NH,, EtOH,

(b) HCL, Et,0. (iv) BODIPY 630/650-X-SE, DMF, RT. (v) (2) Z_'Y1’-L-YPy,
EtOH, (b) HCL, Et,0, Z; Y ’-L-Y Py is

NHBoc

p T QO
HZN\/\/\/\O

and results in compound 4a

HO NH




10

15

HZN C N OHHN H 9 15 0 NH Np~_F F WO
2004/ 088312 PCT/ GB2004/ 001418 46 Exanple A4

w0 3yanss3st s of R- Adrenocept or antagoni sts Al |l PET/GB2004/001418

foll ow ng nol ecules rely upon the synthesis of the

same two linker noieties as shown in Schene 4 and
described. in Exanple A3, (where the 5 hydrocarbon

chain length can be easily VAP ed, or altered

chemcally to e.g. an ethylene glycol structure to

i mprove solubility). 1. CGP 12177-BODI PY 630/ 650 (5)

2. Propranol ol -BODI PY 630/650 (6) 10 H} Hty.. H 5

I\ OHH %\ | / 6 NH 3. 1C1113551-BODI PY 630/ 650(7)

4411 Afphe nfollowingChbRYules G£1550 d) theNsymtheSld @f @td saméNitivo linker
Mnbiefied ashshdWn imr Seherfre ¥ 2h8 dBscribiddRBNS I RX e Exaipdrecasbon chain
-1Bi A 29 b0 EaiYRAAEE MR aRBSERhEMIANESS BBT afethyRES %}y@bl structure
apta %%%HA.)XAC- BY630 (1) 20 The adenosi ne-

recept or is a Gprotein coupled receptor which

[ oun i [ ti ssues including brain,
@QF%&%%&@@&S@%@&)W%I e. By ~conjugating the
Al - AR ant agoni st xant hi ne am ne cogener (XAC) to the
fl uorophore BODI PY(r)-630/650 (BY630), we have

synt hesi s@d a fluorescent Al -AR |igand, 25 XAC- BY630,
isualisation of this receptor in living
Q0 9 2 PCT/ GB2004/ 001418

H
OH
N
H
NS Oj/NH

o]




47 [ 3H] DPCPX bi ndi ng al ongsi de cyclic AWVP and inositol
phosphat e accunul ati on assays were perforned on

WQERHD4/0883¢El | s expressing the human Al -recept orPCT/GBY®8/001418

10

15

20

25

were acquired using a Zeiss LSMb10 confocal m croscope

using CHO-Al cells 5 grown to 50% confl uency on

8-wel | LabtekTM plates in Dul becco's Mdification of

Eagl e's Medi um Hanl's F12 cont44 ni ng 5% foetal calf

serum and 2mvi gI utam ne. Cells wer e washed twice with
REGPh AR e Spnithesil AZOALSESON at 22C with

corrpounds as i ndicat ed 10 Spect roscopl c anal ysi s of

XAQ BIY G0 felhuvily GRélediileetdly siponetie tdyathesihaifr thpesakne two linker

ei&ﬁ)iiétﬁbi AN sShEWR, in632Mde respecldsefibad iANHExAAPISSABN (where the
(ﬁb@é}g&h%hélﬁ5ﬁn§g5@ﬁn%e WBIE valRdd, DebateAdit bidnhi¥ally to e.g. an

ebyEheaheol BB St <2 on SO A e

BY630"  had a | ower affinity

for the Al-AR than XAC (pK,i=7.790.13 and 6.820. 11,
XACcanp 1507 BEGPAPY 6307650 | (5F! 2. Prep FRAGIRIBOBARY 630/650 (6)
n=4). XAC-BY630 al so behaved as a conpet|t|ve -

ant agoni st at both

5' - N et hyl car boxam doadenosi ne- nedi at ed i nhi bition of

CAMP  production (apparent pKB=6.980.15 vs. 8.060. 24

for XAC, n=3) and stinulation of inositol phosphate
production (apparent pKB=6.260.20 vs. 7.460.08 for

XAC, n=4). Confocal imaging showed that XAC- BY630

bound to rIaIised 20 Al-ARs in a timeg and
concent.tétign- dependant nmanner. Bi ndi figy ol XAT- BY630
(25-250n s‘detectad after 5 ni oT was

predoni nantl pcated gf the menb ~er a 39 mn

i ncubat i on. Aeifbraid
receptor - spelFflc since a 30 mn pr ' YW t h
DPCPX (10' 8-40-6M Caused a concentraji;on-dependent
i nhibition of nmenbrane binding (30 m N~50nM. 25
Ti3e $€T 51388 1eB O MO YT &36/430¢T) KARY¥E3IBOBIPIN630/656(2)
Al - AR antagonist with noderate affinity which coul d
be used to visualise the Al-AR in primary tissue and
cell il es 30 Fluorescence Correl ati on Spectroscopy
(FCS) is a npn-invasive techni quefwhi ch nmeasures
fluct ﬁ [ —o~fhuorescence inte y in a congfocal
vol ume of &10- 15’1 Statistical analysrsghythege
fluctuations nformati on about th# speed o
di f f usi ony~(\ 5% and concentration the 35
[end scules present. Thus freg
di f f usi ng); and bound I i gand (sl ow dif

. We have

used FCS to neasure binding of the fluerescent

I i gand, xant hi ne am ne cogener- BODI PY0630/ 650

(mcm tg?ﬁégg human adenosi ne Al receptor

( | 1's expressing either the human

Al - AR or _an AI - AR- Topaz fusi on vere cul tured on

gl Exp Bl nding of adenosinehasad flugresgentAy yegeptpr gatagonists

cell rreasurerrent . FCS neasurenents were made using a

Zdi. SXACeRY63M(¢1)2, fitted with an Axi ocam CCD canera

for x-y positioning. Cells were incubated with |igands

at 22C for the tinmes indicated and the confocal

v Thereslengsing s ireciepiion dAoAR) e a (ppeateinenplan deceptor pheh is found

wenea cwtibycodissuss 2ridding buain, dwiarlg 2dipbse tiseus Bhdavtscle. By

angnpgatinsthd AisARgntagonist xanthine amine cogener (XAC) to the fluorophore
BODIPY®-630/650 (BY630), we have synthesised a fluorescent A;-AR ligand,
XAC-BY630, to allow visualisation of this receptor in living cells.
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20

25

30

35

40

45

mul ti-parameter equation using Zeiss AlMsoftware. WO
2004/ 088312 PCT/ GB2004/ 001418 48 Initially, the

wa@lpdoRngs3en characteristics of the Al-AR- Topaz PCUEGBR004/001418

protein (Al -AR- Tpz) were detennined in CHO Al Tpz
cells. Autocorrelation analysis showed the diffusion

~time (TD) for the Al-AR was ?OO 9ns (neans. e. nean,

n=84). A second conponent (ti'D=11814s) was al so seen,
pr obabl y caused by an opt| cal 5 event within the

AT G0 S D SRR

ko) we@]pffr exglfes -receptor. Images
i Werg ba&ﬂewe%uﬁlng mécgsréa%\’l 10 &eﬁfwall@l%wﬁp% Usfpg7¢}0-Al cells
t gwown ftes 60 Yoemon Hhenay dinfSewell hgbtstéf‘mletss indpebesoisct ed i n
adddificatiort of Engle’s| Mgdimch:Hainés F12 sontaimorgp dtefuetd adlfaerum and
s2fiM glutabhihé UsCAR Wergewhshe@lwice. With| HEPESSifférededaling prior to
tiacitadbn SEENC YatH mphmaEasiipdicaggggesting that it is
recept or-bound lIigand. The second was a very sl ow

eEHéécEéccﬁﬁE@ﬁe XfAC'J E%(‘G%éisaﬁdnﬁY@@- it6d1f GBbYed -that their peak

oﬁ Cb s? E%%gg %gl?&ﬂ’ 1ss1on nm])j were
%‘é cbfﬁpca PYE %Fm% ﬁé EEQ HIh° XAC

8ﬂe
ER10-Mas aﬁfleséﬁgw AloniXAG7/ gad cXAE-BYA30,  respectively,
afdcmliscanneann el s )éAﬁeB‘édw 0al4h Divha&dXAS- BYE®@Opdtibive 30 -AR
rantagohizt atrbuatht 5 BN-dthytarboxgmaideatenogse-mediatddinhitdtion of cAMP
Yroddetiofl (a }Qtrel:@ pBR=6.98e02ptvar 80620.by fm B39 afd etithulation

rmas&fou tﬂf&'&[&hoﬁ & aa@aﬁ K2596 véuw. 08 for XAC,
%?%fse e%@@ ééjrgglggfs@tth% @gg%@ %}& L br%—locahsed

tYonrdepar C-BY630
L %% Iﬁ]'mg]rh TG (s dommag:% Geated at the
TRET PR A e é‘n bTPH’dHH@u afpn Membiansgbinging af iRy 630 was
aF@ﬁﬁP@Pfyspéﬂﬁﬁe“ﬂ%@oa 3@ myig preriegation witle PRCYET €Y e1¢ ‘JIM} caused a
XAQcBvEEon-idspeadenirishibiival of mentmarnerhindjog (Xt min, SANM).
noderate affinity which could be used to visualise and
MEasel rseudidsnitidivgte that TRAGIBY@H) ARa functisralreX yARi sstagonist with

aned«a ek affinifewhiciocanil & B2d Bb Rituslgseahe NEQR bapeichary tissue and
fdenarescent A, _reeeptor agonists 2. B Y630- ABEA (3)

30 Functional studies were perfornmed in CHO K1 cells

- d a c-fos-pGL3
ARBER RN b SPUTRScbly (RSP"C P, W‘Sf’ep

s]?(?#rdgt ed far 24h j F‘gltqerunf ee DNEMnﬁ ltet a ff
af APTARYF Vg brrheiate o\yuﬁn “measuges, Huctiaf '§i fluotescence
fItengiy Hy2 son H volume of i<dQ Wi tJatistical analysis of these fluctuations
glggﬁcmgﬁmqum ahous the gp wfx(gfﬂlﬁplﬁél ggnz{sm?oncentratlon of the
LliesiresseatsmolsRyes preser. sqfiieen i genidedasy shifieping) L and| bauad ligand
(Elovk diffuaimgp cali hg quantifirdrainalianeowsly oni nsinglectdllon¥e have used
LFO® toehecanaaftiadingi ofighe oflwasscestr tigad, oxtntltine Clkiindl cogener-
cRODIP PP 6301309 A G-BYI30% £5ihB HuinBe addmoéine 148 F8RPtRTAT-AR).

Cterm nus vvlth a green fluorescent protein

igp leﬁth%éa‘ {uﬂﬁn 9?1 AR OIbQﬁ I}X BXﬁ?:ﬁ) %Sl were
§>er 54 oY e ARG Moo S ont.
vger%fma?i a Iss Gdiorgﬁ%)r? {:E iocam

D(S}ﬂﬁ(leéﬂ r YBGB@SIFE\‘BE%S SHEG Y S$ for the
étm%meqa%ﬁd lstheeenical vekmenwasaposifioned i ther upper membrane

Data were collected for 2x30s, following a 15s pre—bleach and analysed using a
multi-parameter equation using Zeiss AIM software.
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since the concentration response curves were shifted
to the right in a conpetitive 45 manner by 10nM DPCPX,

wQ@ e@hasssge pKd val ues of 8.720.03 and 9. 050. 10 PGI/GBRA4/001418

and BY630- ABEA, respectively (n=3). A higher dose of
DPCPX (100nM, gave a pKd of 8.620.02 for CPA

stinmul ation, but conpletely bI ocked the response to WO
2004/ 088312 PCT/ GB2004/ 0014188 49 BY630- ABEA (n=3).

3 aglg ' & ﬁu‘éﬂoﬁu%(ﬁgéﬁ} %&é Aﬁe'i“ Vﬁ n .protein (Al—AR-
Wlé LE ﬂ(]} 1 Egé\n& %8%0 edeét%og ?r%fnés showed the

aﬁhfféﬁlols tﬁ’{l‘ﬁ (v fprvm@ AiopBt WAt i1 0Ty (meaks g mpepagn=84). A
Bienatich gompenend (tove 184paRWas| alee seen, weebablybeavaed jbal 4ny optical
revguicwdthimythe rfionephiost (dlinking’h. OFCPXn{l¥ss o8 XACHWYH30 ihrbuffer
afihdirved Qrsing2¥ pembomsnt diffulioetioy-A80k2zs,ce+103., Onh¥REper membrane
C&r CPenrhi S@dlisOfctated WEANYATLRIPESE ¢£A0EMVAL 0L min, n=71), two
rﬁﬂﬁ&aﬂgw"&fﬁlmhgE%eglésoﬂblteh@etéététp 8485 Yo tﬁ%g Qf‘g%nd The first

t azlui Lidni ol ( Qll“} §+ill Wi & /7§ t}g to,that seen

|

ftgﬁ gESL%Fﬁr{]%gﬂ?tHgm rle?eé)g Fg?gm % econd \X)as a very
9 %rdégfew cpgaRat dFo2rb fémSné Fellgyipg|preincubation
owidle Bvaydlogentyhé,3rdipropylaxandiine B?P(ﬂPKb(hd‘dem guig)e th2veep present
fin@03 Igeadlsnsifgigesting Sirie womppxing iisnex gpeewcuinding CHowsett, she tp;
| Jodpoathtngay preediit an ohlyc H1/B brslls. dhadditied, in eellshexpgsedeto 15nM
CRATIBY 630 @olcz)o BHethe muhmgﬁﬁ cofPBhdhk v@l@(ile(ﬁ))ce& QW HDS+14.9

%eﬂ /@fa %E% g ;%p §,t 1Sr£181§r§;:§s| S égj n@tudent’s t-test,

COHC Slon SUCCG ng a novel

f esce n| st human Al - AR,

%gﬁaﬂe B F Mfﬂﬂ fy Sadizg 1o 3&%3& Petsiie Bagn g, fuffusion
1%6% e ergevaly pm@g loyys quaniiigiive seenter- gand binding

onfgb@emewsw -ARdn eaitely dispersed odlsC. LI GANDS

ASSCCI ATED W TH PHARVACOLOG CAL DATA Exanple Cl - Data

shest stfdies Indbrager yhat XACEBEI(k i< enfiooichat chphRs antggonist with

ad edustc gfibiays edlichl dbaldese ased 1A visatiepod neaduag bindiatgsto2the A ;-

IARNGrYH3@iséub)an@ian aaéser i sation: Fl uorescent

adenosi ne Al -receptor antagonist. Synthesis and

2 iRl 2 F5Rdib of RIMEL bRdSNR288nt Ay receBlor(@dahisls

pectrat Properties. EXciratlion Vax o3gnm 35 Em Ssion
%%@%@F@fl rescence Lifetine 4.2 ns Em ssion
.33 Pharnmacol ogy: 40 CHO-cells

s e adenost e Ao eeehl oL oL Bhb! 81 0han A,
| ARi At oSOt CBF rapeeyasier Aoy eelisk| Cells ey incubated for
- Bhoinssrusnifieg SIVIEM/Bf1 2 e, shemstimpletgd aviflpagonist for Sh, in some
amsesufodloworg pH) min 6im@8batiop. Meith 8-cyclopentyl-1,3-dipropylxanthine
(DPCPX). Luciferase expression was quantified usmg a Luclite® kit according to
manufacturer’s instructions. Live cell confocal imaging was carried out on CHO-Al

cells or CHO cells expressing the A;-AR tagged on the C-terminus with a green
fluorescent protein (CHO-A1Tpz).

Ulr

In CHO-Alfos cells, both BY630-ABEA and the A;-AR agonist N’-cyclopentyl
adenosine (CPA) stimulated luciferase expression in a dose-dependent manner
(pECsp’s of 7.01+0.04 (n=6) and 6.76x0.18 (n=5) for CPA and BY630-ABEA,
respectively, meants.e.mean). Stimulation was mediated by the A;-AR receptor,
since the concentration response curves were shifted to the right in a competitive
manner by 10nM DPCPX, yielding pKq4 values of 8.7240.03 and 9.05+0.10 vs. CPA
and BY630-ABEA, respectively (n=3). A higher dose of DPCPX (100nM), gave a
pKg of 8.62+0.02 for CPA stimulation, but completely blocked the response to



Ant agoni sm of NECA-stinul ated i nositol phosphate
accurmul ation pKI = -6.26 + 0.20 WO 2004/ 088312
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XAC- BY630/ 650 binding to CHO Al cells and CHO Al - GFP

ceI s 5 Also pictures show ng displacenent of binding
non-fl uorescent antagoni st DPCPX. Exanple D

LI BRARY W TH DI FFERENT FLUO?@%CENTLY TAGGED LI GANDS

f%ao ABEAORA ‘E%r %g&%gghgm?s %ﬂ%efli HOISRGRAled with
4G

gag ﬂecﬁe Hbtane was
Sl e
680ABS Ginge sgwamglan@albores@ed hamewuhaifw@t\ﬁgm EFEPX (1M, 30
dinéni nla addition, Sexpetiments cenCHP-AAGpe ¢olls, ghawed aoelocalisation of
digaad fladrebgenté et the apadsarefwitthéai fiemrtbé Sworascently tagged Aj-AR.
her ei nbef ore defined. The library includes data sheets
(KesuRPNé&howalin Fakhe I ivBAEshod itvagel taksBbinvednldcal @ictoscopy
'1§na ) BtoconRES 8éR@d4rdnh U Bdthg |o!f ﬁ@lﬂ@fesce?d@ ligand of the
1'oﬁ 8%%e&ﬂ§'o%§e§ég %A%)/P cﬁémﬁ?r ceﬁc% derived from
T S

r%%e%f 'ﬂ% egge%? H)rx\l%[n ll§65 .rt] ep:ltog 1:;3&?3;
ey uqres%% rapéet TS S Tt ?%éa%ls sgific to

dREFPYLS, s am ne. The conpounds were reacted with

fl uorophore providing different fluorescence
dhaondlusion,swe bevessicessded irf symthesisoml aaoed flgpregenmt reymishYigand
aB3OMEHOnNMn ASARE Thid ligané sk be biyefulbggechilorigg thislogalisation of the
afidagdneds By- A escpptocastsotlofcutidie dispusead cells aad cell lines.

her ei nbefore defined. The library includes data sheets

(€ LRbANSS ASsoeaarHD gands PRQIERLANORICEICEL ID/ET A
l1brary is assenbled conprising 3 tagged |igands each

80 £ 59, T 089 ot s
4 g@ﬁ@ﬁg&'@geeee&t %é% m—m sheets (C.

above) for each ligand. 35 The |ibraries are useful
forXASnH Xé@?ﬁ’d bi ndi ng studies as known in the art for
a desired fluorescent |igand having the desired

f Chenacterisatien:dlugrescent asiehesing Hnregeptof mjagasétent | i gands
or for a selection of |igands one of which conprises a
demitliead anfl lauglysiphse @.1 BOvé) | i brary was then sel ected

fgbraggreezo"@g(dml; bi nding at a desired receptor and a
fluorescent |igand was sel ected which gave opti mum

@%&%@B@% ed-or the desired receptor. Choice of the
I'Torary € screened is facilitated by the rational
%{: I|brary whi ch provides the required
% erateap03|t|ve sel ection. WO

2%04/ 001418

er

Fluorescence ifetime
Emission quantum yleld 0.33

Pharmacology:

CHO-cells expressing human adenosine A;-receptor:

Inhibition of *H-DPCPX binding (membranes) pKp =-6.82+0.11

Inhibition of *H-DPCPX binding (whole cells) pKg = -6.9

Antagonism of NECA-stimulated cAMP accumulation pK;=-6.98 + 0.15
Antagonism of NECA-stimulated inositol phosphate accumulation pKy = -6.26 +
0.20



51 CLAIM5S 1. Library conprising a plurality of tagged
non- peptide ligands of formula I 5 (Lig JL),,, L (JT

waagyo0883(2JT L (JL Lig)mp and salts thereof cPepGB0AGO1418
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one or a plurality of same or different |igand
noieties Lig each linked to 10 a one or a plurality
of sane or different tag noieties Tag via sane or
different linker noieties L8nd sane or different
linking site or linking functionality JT and JL
ggereln Lig conprises a GPCR |igand, an inhibitor of

acel lul ar enzyne or a substrate or inhibitor
drug transporter; L is a single bond or is
Fierngl Mo Yo LU binding o RO e o bR o falls
NAlsQ, pistures, shoveing hdigplaeensent apfybindingniby san-diuaraseenyrantagonist
UDB@PXkated optional ly heteroatom containing, Cl-600
hydrocarbyl and conbinations thereof, which may be
Efiiplel D, LIBRARE 'WITHRDIFFERENTD OFYEUURESIDENIFIQK PAGGED
{RIGANDS POl ynmeric havi ng polymeric repeat In excess
of 30 Up to 300; 20 Tag is any knomn or novel tagging

mPSt r‘gt fibraly a6 eas@@rﬁﬂ in &Qﬁﬁu yﬂlﬁ)% Qﬁte(flgfaﬁ&megch ligand
o] gﬁr& g%ﬁ)—q ﬁ'\%ﬁ%ﬁce{l td, ﬂ{lg' 1d1 Ehfferent
R bt gl Bt ?ﬁ% @éé R
LY erthﬁe%%}r and is at different |inking
silpeuesqently clgagnsu H&%n‘i?oﬁﬁ?r Péﬁaws skréhy jpgocess  of| therinvention as
dirtigiobeforeggned. Library as clainmed in Caim1 wherein
all@EARatyi igelndesi datasshieets (€ chbbre)forneach liganpound which is
ef fective as an agoni st or antagoni st for an adenosi ne
rPZept A, alkernaf¥ebdibrpdisenseapldr comphvdgari Mudrescent ligands
r st addndlind /1 ABIFERC 8Ph&Ein RFore PéfBired, gL e divided into
Cﬁ@ﬂﬁ[ﬁb@ ch&jmf)&ﬁl%@tb%rmc &Iﬁﬁfﬁ? 33 Q@ink&ctﬁp&a?ﬁng @Brbon chain length
iy ik 1%%% Btk forn G £ BY BbmpAsdd 193 QaaﬁfedL is (CHy)s.
an%,pf Is'anflne’ i‘%‘ﬁ%é@ rdag @8% ﬂuo@Q% @1%4 1[1@’ different
Die

&03%%%8#0@ ez ierigis Seleef Sl RO P AR ¥ 630/650 X-

roki ni.n receptor, an an |otenS|n receptor , ,
oalyvr@éqw Ve@agﬁdo ligangds| aigk gbtaingfleb35he sy of ﬁle invention as
niggsisbrip@alefisedpt or (purines and pyrimdines), a
cHhecliramysiesludlesglatacsbepis 6F, aboge) fay eashdigend.nul at i ng
hor mone receptor, a neurotensin receptor, a
vBS 0pr A8 siternatiecBiphor is Brentdlédcomapiising 6 epdged, ligands each ligand
NebzhRRRRAS ABIETA Pigped (vtla sadaRséMEgs adknown in the art, including
'&ﬁﬁ@ Rﬂﬁiéﬁh&nﬁ&h& receptor, a sphingolipid
BRIy inQubes” srl‘lget'égéea%to%) ot Ea%ﬁql 2R Nes), a
free- 9? r g

y aC| recept and cyc nucl eot i de

in r ac l uI ar . &nzy [

o e 8 bt Rl ot B nBBiL D oo

li“"ﬁﬂ?% B‘?rﬁ ‘%rF ‘Hfs lon o

o weqc% lﬁg%‘ﬁﬁ" ar &rb% pelggtiong? lilgﬂlilﬁ% Ppe ot gyhic Pnses ! desied

eBgrPPre.um based drug transporters or ATP drlven

punps such as a catechol am ne transporter, a

ndditeayi weas thearssizotetiefor senerii@P-fini bisidmg aam dedited receptor and a

t fleorsgeeiitt gand avasyseldetzdnultcle @hvel eptimam gihatharolagy for the desired

detéptat iChefe OfF titkibragimshe stededed is facilitated by the rational design of
the library which provides the required analogues to generate a positive selection.

"d




45 3. Library as clainmed in any of Clains 1 and 2
wherein one or nore of each - Tag in one or nore or

w@amh/0883i0r ary conpound is an entity -Fl and cop@r/GBe®4/001418
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any WD 2004/ 088312 PCT/ GB2004/ 001418 52 known or
novel fluorophore, whereby the |library conprises
conpounds . of which one or re or all of which are
of formula I' (LigJL)mL (JTSED)m (JT L (JLLigmp and
an additional Tag nmay be p&f‘ Ri which is able to
performa function in sit may be any | aser
activated Tag which is actlvat ed to have a | ocal or
thar getlibuiry corepragee phrdity gbtageetnqnveentide dgamdsof formula I
Library as clained in any of Clains 1 to 3 wherein
each conpoudgdf), E@riidgay,(Jrdr JLLige)pri ses one of a
plurality of fluorophores and/or tags providing a 10
| dnfdrsaftythefeodli fferently fluorescently tagged |igands

risﬁ"l eQﬁ‘% Piraflty$iHagte RfdifkrbhaiRnd nldistRs IR @idSlinked to

ofjéaHeq{rWel‘E ‘frfg et F’f@g%&& éa?i{b or different linker

%Elé t?erﬁ i cuL ﬁlﬁé(;[ ﬁgrﬁaﬁdh
g %rf’m roer}rrgfgsc & e%“ nﬂlgaétgaof Abd] 1ar%§1z cora

Frate Eitob? aﬁsﬂ > ' conpri e
dburality Jf %%} gaé’ﬁdénl{l"?%r’&’é’gé)}éééﬁc"?‘g% a Bgte%f’atom
plurality 1%ches b Qﬁ Sr%rhralt“fb@‘é ohsteightich éafrur%rdawymérturated,
sanme or di fopsiosally y hetqyoaiom | gani@ining, plusal hydrgeasyl and
type; alt ercrattivaionps ¢eén{c winmbumdy df homamre, bligomeric having
conpri ses oslggonferia rgpeat af 2 iy 30for pbiynieeichalingkiohgmeric repeat in
precursor Ié;@aggcbfao@ ad 3bgast one Tag at the sane or

def% erent ljsaky ﬁﬂowﬁbr&vearagglhg@ﬁbmtey each conpound

ormul a %Le %Qégpfggg%ﬁt&rfigr SATeedl ok ef whéle lﬁ'uﬁ‘ﬂ)615‘111teger from 1

D
1

precursor ast one Tag at different
Ilnklng srte r3ovrd|ng a library of 20 dlfferently

B nked Ia 3 nds . of drfferen con o
a(fharar?r o1 gmpounds

c‘foélil%&lﬁ Wffﬁwt 54& ai-me T ED 8fzr 1di ’§|3ﬁ§h 61 g%l‘l?gt gites in

ofompoypdoeapsisife wre lde hodeJom¥gmidg, 11 to ||| :

25 11 (LigdL)mL JT TagJT L (JL Lig)mwhere each mis

a& herkibrdygfae chided im€thimridwhersimpa &fREiRa bilggndl iselegted from any

naaineponé fretietbis \efikctiviel as(ani agdhistod antalkbhsg fon antwderosine tepeptor, a

epgadiBnéeptte) £imbeliaicredgiidmacthiandineSecdpiaf ai afiby rkceptor, a

ahMindid PRESoR! £f @lcaldkine3Gedep@r,d bn - alﬁha—ad]rbnd&ﬁtor a GABA
e fabr, cLL'pgosMnmd tece tc;rT a 5AA TR f%nb'rébe for anLeththtE;]yTﬂﬁmoamd

{’J‘ilr kb 107 ) r c!epﬁﬁ]d Jfﬁo&%@ﬁd réeptor, a
at}]ear‘f;j %g%%?%}%ﬁ}a}i}%;&% onaE ez[ $ikotriene

Ly, gl rcnlo i Pngpx%%rlﬂé{ e -88%511% receptor,
chl HRIG WA TOFRPNY (TRIPIRY. % DEYTOLINE BrceRiOp 8 Kffpprossin
| iepgatory 87t BHagtoryc GRYSBINtdS? CBIRIRADAFh Greartfter@ft pdegosine), a
Jiysophospiptidieddcid reraptor.amaphingalipid aecrplor.chtyrBmEg Fegeptor (trace
sarhizss)i A frdeefatpecidotcepty andoa oyclisonuslevtidp aenstitor; an inhibitor of
ciatrpedlnian gnizgieed iscal inhibitgr of bychlc nu¢leotidel pbospladjesterases; and a
substrate or inhibitor of a drug transporter is selected from a substrate or inhibitor of
an equilibrium based drug transporters or ATP driven pumps such as a
catecholamine transporter, a nucleoside transporter, an ATP-binding cassette
transporter, a cyclic nucleotide transporter or derivatives or analogues thereof.

Lz T

3. Library as claimed in any of Claims 1 and 2 wherein one or more of each -
Tag in one or more or each library compound is an entity -F1 and comprises any



40 6. Library as clained in any of Clains 1 to 5
i ncluding information for each conpound of fornula I

‘Weomwpissserl in the Library, relating to the phapOECBR@gpo1418
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for binding to or inhibition of a GPCR receptor or to
inhibition of an intracellular enzynme such as cyclic

nucl eoti de phosphodlesteras or |nh|b|t|on of or
wg@f shcheleien ST b e, compounas of
QI‘GPIH}%GO @Iea‘?fPlﬁ‘i“{?Ior i nhi bition etc,
HeiBiind- Judbili e fili®mdof results. 7. Library as

crad A 4molmwagﬁnam bel prsent vibich inbledp metfomn pdunction in situ, eg
selagchedny rlaser \ACH 2061 /Tag 88lizh PCRCEBR6D 46 (@ ¥e B8local3om fargetted
x éretdpentic o1 destradtivectiecies i ncl udi ng XAC, theophylline,
caf feine, theobromn ne, dyphilline, enprofylline and
the |iKgra9raf upeHediiary oft ClGheiNeRH 31 WRéreRl B&Eh compound of
p?&ﬁl\ﬁﬁﬂ GIeI’ Sitprdeoah o glﬁ?ashtf' Ye !Plu@ﬁ) fble@Sh&BE 885 providing a
19 tl hﬂ&%&%hﬂ g1 pnﬁﬂ? 039 B % ber of
g§ n ?éf'é]r%b Yt (? Tf %{ u&he?l}%canFom diqn, | spectral
ne 1v kefl)
aﬁ%(itﬂ?’s 1cSs Oﬁ 1%{:1 y og ffﬁﬁ? &g{ﬁgge ligands including
gp? gores §ggﬁi FF @tﬂ‘éﬂ ¥ Fac ond of formula I or
b rﬁgmrg%seﬁ ong %%P@rfé}ty of B’f?Flé’%S%‘l bgands linked eachgp one or a plurality
cPEABlpra dagsanaviding oljbesy phemeppr differenlypesendnigaads A€ plural
| ligandgype eltemet vély ehahdionpoasbebormulagrapieised arie, of aydurality of
ptinkdrolioking apedsutsat tigandemiak thast| gne T@k at fi855ihe or different linking
akips; efteinativel ¢ @hétpe@hgdun( ol fegingh YT, confpeisepthel saine linker linking a
( ?@bﬁls@xfll)i%an@@ﬁa%'l&éb orit! BdpOAt GlififerbhtSIai®Y Sltes providing a library of

MhFRBGAlO linkedr YRYEA OligandRUGF NEATRLnt ARKAhtioM a&o | @lticipated
ﬁﬂaﬂﬁﬁ%&F QLMlﬁﬁmFeof xanoterol, pindolol, tinolol

ana ues t e) xant h| ne like st ructures

SCl ffll‘ %S ?@f §| ’ﬂ' NSe E) |4t negb: %E r'c]abeplurahty of
8?‘9 {Y{,}? Wﬁg&&g Q ;E enlane) zapri nast

and t he Ilke or iro bIC C|IC structures including

yri Gilgbgm wcrrT agér L fhaliighny ewerﬁaélazrmsmaé@res@@fpraéeﬁned and
C&Qﬁ@ferabi}hydrbpmne@afzfﬁmb}yds such as indol an,
rali pr dogl B0 1A9Bg)amdhetcha fin leach g af Llﬁe&inltnfameydleﬁned and is
S prefiatbly dSinidfee Rpghorgprpfpadier i ne,  di hydroqui ni | ones
sufg”ULachleqagam/dﬁ di pyri danol e, vinpocetine and the

| Ly, and— 126G agnahpgses theL%O_]fL._@ Jll.lpggary as cl ai med
|n any eq‘[ >§z;urrslto?whereln % ound of fornmula
e

or |’ optionally conprise ctionality J as

g AR A i ﬁee;%wre Gl e

|§ Ay e o oF: ity %@5’@( lﬁ%ﬁ and Tag or
n%e? 0.981 Eajion,fh ?lﬁo dacteryed Hwb @#ﬂ%@ #r safgy gr different

| lipfeing sitesy I@cﬁwwg ?Q;Wraﬁmggdléferqn@ ergarﬁ%a Tag, and is at

r didierand Hinkihg giies mrthwtse OBWetWOr@amrﬁvempgm [gOBIprigifg identical

t hig, I, Ak ér anpV@clagsor with a reactive group of one or

nore tag precursors such as a fluorescent tag

p6ecur bibrarpraavilgiied ia sngdfClaiy1 t8G Rcludiny @fytmaton for each

ChathpRadioT PMuaf] Ghrided in e Bbmbereifink tb $hes a@@b@ﬂogy for

fBi%]n% 0S8 WiAbiEeh VT IR rré’cteﬁ%rsdrnﬂ)l it 68! 8 intracellular

OCD

e deh a8 Ficlic ML REHd<FHIs o%ﬁ@s%?ases W(xngﬂﬁ%ﬁbﬁ%&‘ Bftransport by
uns atl ﬁ‘%& %6@83% E?a[@e ragﬁ  substrate or inhibitor
R R ﬁ‘il’fl a8 b results
aI |

ha
7. P ilbrary as claimed in any of Claims 1 to 6 wherein Lig is selected from



aromatic, alicyclic and conbinations thereof, any of
whi ch may conprise one or 35 nore heteroatons sel ected

wo can088310D, S, P, wherein optional substituentBCHGB2004/001418
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sel ected fromany C1.20 aliphatic, aromatic or
alicyclic substituents any of which may conprise one
or nore heteroatons as herel nbefore defi ned, hydroxy,

t hi ol
ot fen Rk grupgires Thaig zA&x ne%ﬁ‘” ngfipeor”" caffeine,
cch@qbﬁ@nmet slyphifines eﬁ’q@f@flﬂh@ﬁd fased blaryl structures

fineluding n aepaverider i diexlrequinilenes ea@qh v@ gqﬂ@aﬁgn@@e, sidipyridamole,
fvanpdceimde ang tholikd; aod epdlogwes dima¢adr to | i gand sel ected
fB)om adsadsiredilkedtracturmdadludiag AD AC§EE Aanddoalopeestiberdof;
-d)-, -cthanoladiihd) Qike agthudturedh it hualing) ealmeeardlp Byloutagiod, terbutaline,
aidﬁﬁlﬂrena@ihge%ﬂetaléﬂ kaopaldl, wenttdtol, t Finteyol, aBprotdlble tulobuterol,

|dlé§ﬁ)uteflga ahd an e@rﬂyergﬁ cl ai med | n any of aims 1to
TUike® Oﬁﬁfchﬁ ip2{#7,+ propranolol,
S%S‘Ibl)ﬁ’g@égﬁtalo

D i 106}”‘ %éﬁ{prolol (celectol),
ra}terg:lﬁq crl 1sa edllol
o a& T@(prgﬁ) ero m%% timolol and

%reﬁ id, al koxy am ne _and the I|ke referably
Jq)m L mthmq kesgrusturedne g eBAE, teppylling jcafgingotheobromine,

riyphiimes enproifylines tsildenafilt BTN Ae (engthes-9-62-hudrexyl-Znpmd)adenine),
amaplinast randn thellikpe pt ispiee baryclic strucores ioclugimgyleypyadines such as
Oiriinedie] \Imédaizblereg ofuchgas dT1aB0,ndihgtropititizinaies hsuak awoialolan,
Qblip@hl SE7EIE AU VES 1ike; 010fusbdl biadyll ifrchired Hictudiy Bapaverine,

LdiRy@bYuiRBorel 3L Hs cllodidef dipyAaddmold, Yigpdetiinbaneithe 8ke and
'alxﬁ% dBERLY JLmL JTm as herei nbefore defi ned

con‘p ses a single or double bond or a single atom or
%._ tIrl rsar{(;gsr ell nb [ A5 dg ned:Pl %fwﬁgrr {nsaeg ﬁl?&&g of formula I
bqréhmw%?m@y&wng it i deiived from it
h%‘i’ﬁﬂ’@%lﬁ ,bw;lpe reiqlqgnfo FOE (G 2pre Eeaptly]e Fcogp t kgr pRecyysor or 1fs
JXompengnia pyoviding-a lipker eiqictyawih gfreaetive gyoun of o qriRpredisand
spreeursors fpuosdding realipand moidte pad bastion eofdute prethorg Hther reactive
i grdep(enaictht lnksegreatrsd Withhanreaciive gtosp wdode omedry tagnprecursors
adukly B€a flabiesseat tapigrecirsor piPdinga t48@oiAGO, CHHal, P and
the like wherein Ris Hor Cl-8 alkyl or cycloalkyl

of, formBrd@lak Pimdd Gy Cdny(‘oﬂ' Cﬁﬁny\ﬂltta Nvhigedin 1S is98dlected from a
m%&gt@&l of Gh&Gh&Ed st [E ot dtuBld Bishd, LOILEE amfOWAG:, affidk, -NN-
A:?yc@e{z?rf‘eengn(¥ nsl&ﬁrﬂte Ll [‘ER&(? t 'S@L% 1hRed5‘ (g‘r %Ql.l Eﬁ.’ed C1 600,

onore br referalsa yko 1100 6318 in  aliphatic,
hgglglp{%% }cy%hc cL Pm%féliag efe %%y compnse one or
{eahptﬁ@atog}ﬁ ﬁq_l,ect@chl (Sg,y P)Vélg}l Q‘ngnal substituents are
h@Ye@tqdm pBY Getd Fphatic ar%leﬂ%ma{wm shbrdifusts aypfivhich may
| ¢anaprise panieosrainioye hetgteatamsyae detsinbgfos getined, éryﬂwy, thiol, halo,
i amliapendearitey ofe, eyar®] carb@nylakg the I~ 5 al koxy and t he
i ke; each of gL to gqL" are independently-selected
f 1®M OL®Ffar} a9 klairied GimsofOlaith §aerOrwkereidd; rapf datmaynemprise
| Sinbl@RE ARiv3Q frodh airBabli¢a effuplorRk OETihIEnE € Eabroghdre and/or
afdchid-d ERBed brdip a,t Q88 or hsdtSraftdGindle OF deuBleBHnA! -O-, -S-,
| Snfho Athido, D azmea HEonyC %&b, ORk{1Y hiked}ET SLARY Clik Sy, thloxy, and
the like.

—a 0

11. Library as claimed in any of Claims 1 to 10 wherein Jim L Jrm comprises a
mono, di, tri, tetra, penta, or hexa amino, alkylthio, alkoxy, carboxylic acid, and
combinations thereof more preferably a mono, di or tri aminoalkylthio, amino



aryl heteroaryl, amne or thio noiety and provides for
branching when p is 1 or 2; wherein RL, is Hor Cl1.3

wa@bdoylosssand 30 p i s as herei nbefore defined anPCT/6€B2g044001418
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or 2. 13. Library as clainmed in any of Claim12
wherein each J, J' and J" independently is a single
or double bond, NRL, -0 or - or C(O) or -NRC(O) or -

pfflE NR as herel n%ef or,e ggfl &d 35 A ﬁ feg}bl Tio L T
alpafph@yqeérﬁi%n@p% & rz%aagno g}ea no e ane ethane,

paraiber agiyl, yirg }jpept_[@e Rr frgmam@go 5>r Ego eg@pﬁatwes thereof eg
cdimpimiesiridgthior sucl as mione aypalyethyigheslyeolds gbirbamise o 8HPng

Catomwhen pis 1or 2; 40 p is 0, 1 or 2; A and A" '
ark eakibra¢hechizedinany GICRimb kyd 12 siiered) a fhiearyhaiatyden L Jm
phrenydiahareR; definfdicsthprises @ sinkle @& daubBlband a3k dinpl8dm or group
and HkeintRBSe QlefiRieoP Qmpkisé® al dmotd-Prat,y trds ol ®i@Penta or

| ] ﬁiﬁcﬂ%na@ iAbdor bearicBed dr Tces'u'ﬂstﬁﬁ{@ﬂ lor YA&AbkGuted h drocarbyl
PJE#% ula or 1s of forrru a JAqQLRLJ" WO 2004/ 088312

280 1001418 55 wherein each of J and J" is
0 , O gL is 1-30 or 31 to 300.

%E@LM@@ ]mlef ¥drmula J AQL RL(A'J') J" 5

erei n each_ of J' and J" independentl

Sheineishiali bl ds aqihias sl B dRnctignali 5, esmpdoisogfined
aindepenidentiyHsaepted drommNCEizels bpndy mpthylenanalkuns, sa1 ng NR, O,
oNROGGHR,) €08 NEOqICHEAIOP @ud ithe ke ovhegip dh is gl orj 1 alkyl or
o¢ycipalkyil or Yommdpait of s c@iit Angl wath'Nj HaDis amyeli@q@bl sglected from
QUUTbIE12Se, GH2GhE NI 1rekiChiP4d)yora GhRCHCcaRNT) dNpoud A to A*;

Chelch SFANG A, - Gisl(LLidiNb) sdldcted Grdah - ~CHOH2 L Elkoxy, alkoyl,

g Qtéroc%{c(lc, alk @l ¥ikerdyl) aréb@fyliljﬁﬂé arBmidd) -amino, thioalkyl,
Lh 1%& 1§§ n%,‘i Héﬁlfé@.yane HafBns! th%féo%ﬂtnd"ﬁ{%r 18N optionally
LE)SU
s

sel c%(m‘i (%B nLdgﬁtl 8ﬁf_Cé§r Eﬂ{?f . n oxy and the

St e ﬂLe.a?%@hQW@ Sl b %u,oea i cigomer
IW@PMnﬁgS amy2 51 30,108 ingBeen BOIVIRE FepRoHiT ’ﬁtff%‘ﬁél up to

0P0Gites: 20 Lig.a 1mX1 Ra3 X1 Ra3 Rai. | Ra N
j Re- Ra4 JC/ is-af8AN or S atom or is a CRr,, NRy, alkyl, cycloalkyl, heterocyclic,

aryl heteroaryl, amine or thio moiety and provides for branching when
p is 1 or 2; wherein Ry is H or Cy.3 alkyl; and
P is as hereinbefore defined and is 0, 1 or 2.

13.  Library as claimed in any of Claim 12 wherein each J, J and J”

independently is a single or double bond, NRy, -O or —S or —C(O) or -NRC(O) or -

C(O)NR, as hereinbefore defined

A is alkoxy preferably CH,CH,O (PEG) and oligomers thereof or is
aralkylamine aralkylamide, aralkyloxy, or is alkyl, preferably (CHx)-

12

Ry is a Crs alkyl chain comprising or containing a single or double
branching C atom whenp is 1 or 2;
is0,1o0r2;

A’and A  are each selected from Cig alkyl, amine, phenylamine, phenylamide;
and

qLis 0, 1,2 to 30 or 31 to 300, and q;> and q» are O or 1

14. Library as claimed in any of Claims 12 to 13 wherein Jum L Jtm is a single
bond or is of formula
TAqLRLT”



Xe NN X2 NN Rae Rae Wherein any or each of Rat to
Ra4', X1 and X2 may conprise a linking site or

wo eovesssmal ity J as herei nbefore defined X1 aneiCe&Banod/001418
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each independently selected fromH 0, ORa, NRa, 25
NHR a; X1 and X2 are each preferably 0; each of R a,
R al, R a2 and R a3 i ndependent ly is select ed fromH

htorgi s o 5 7 SO o LRG0T, 4 Fopge g 0300

mdiRydbGECHapt i onal |y nono or multi 30 hydroxy or

healof ferotwda i t ut ed, such as CH2OH, CH2F or

ORGHRHAHPDH’ R a4 is selected froma heteroatom 0, S
ovhageihshilt ot led ord Jurisddpehddniiy éslamioe) -A@ oor singtethoatieqt isd, 2 or
UBISHE &4 3t 651306 e W SUCHSCIS0 U SINGHICQtordy @120 A is C(O) or

QQﬁ‘ qPlis G R 8k Ot ordtICH A, | BI0rige), isdradet’ii€ CH, and qr-is 0
rbfé)’aﬁ‘oyi ¢ and 35 conbi nations ther eof any of which

s G SRS Ry

s elike aﬂy of whi ch may corrprl se one or nore
et eroat ons as _hereinbefore _defined axy, thio
hid o, lahiaRe as ijRimad  ifeny oo Clasms 4 oy by fr?éem%tﬁclil.%e@lpound of
Viorewe oo & s tEredeiorigiasdeoranses s gqietrlag apd | ag hgreinbelow
idefiped:iect ed from optional ly substituted aryl,
CWakeal:kyl , al kyl, ketone, (di)am ne, (di)anide nor e
Prigfagria bluyablpbf dmafolnyxula$ itbsither wf el fdllowiyg fays| giadrk ihcluding
ﬂs?ﬂkéﬂﬁe li6RiInB Q¥ d1atitsis @r Bites: opt i onal Iy o-, m or
- "substituted phenyl wherein substituents i ncl ude 5
qg%ll al kyl, cycl oal kyl, heteroaryl or heteroal kyl,
an1de car boxyl, carbonyl etc, for exanple
substituents | ncl ude, or R a4 conprises, cycl ohexyl

cycl opentyl, ox Ra® (CH2) 2PhPh, CH2Ph, Ra®
CONH( CH2)rF(éCJ\I CHg CONH( CH2) 2NH, CH2Rh d
CHZCHZOCOCHZ sucipiradyl estes=N , 110,
CH2(CH3) ( CH2) 2NHOOCH2, H2NK ,
H2 NNHCOCHZ2 , H( CH2) 2NHCOCH2, Ra2

HOPhCH2N( CH2 HOAC) ( CH2) 2NHCOCH2,

het er ocycl i c- (CH2) 4 CONH( CH2) 2NHCOCHZ,

heterepeycl | gr/NHGERE Beral ackret, D‘Q)Mm@ @oinbfisd b Ki@kinkSite or

or Lig.a i spQfiddifn PiMkdnidide@@afRk@> R a5 Lig. a2

tNES- R . &'l 4nd X2 are each independently selected from H, O, OR.a, NR.a,
NHR.a;
X! and X2 are each preferably O
each of R.a, R.a!, R.a? and R.a® independently is selected from H or
Ci.4 linear or branched alkyl, preferably H, methyl, ethyl, n-propyl,
isopropyl, n-butyl, t-butyl or isobutyl optionally mono or multi
hydroxy or halo substituted, such as CH,OH, CHF or
CH,CHOHCH,0H;
R.a is selected from a heteroatom O, S or substituted or unsubstituted
amine or saturated or unsaturated, substituted or unsubstituted Ci-o
branched or straight chain aliphatic, aromatic, alicyclic and
combinations thereof, any of which may comprise one or more
heteroatoms selected from N, O, S, P; wherein optional substituents
are selected from any Ci.1z aliphatic, aromatic or alicyclic substituents
any of which may comprise one or more heteroatoms as hereinbefore
defined, hydroxy, thiol, halo, amine, hydrazine, oxo, cyano, and the
like; '



20 wherein any or each of Ras to Ra6, or a cyclic C or
heteroatom may conprise a |inking site or

wo eovesssmal ity J as herei nbefore defi ned each PET/GB2W4/001418
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and C. A2 is independently selected fromC5_6 aryl,
het eroaryl, cycl oal kyl and heterocyclic, nore
preferably from phenyl , or ar I containing 1 or 2 ring

het r heteroc ont ai 1ri

nBtrraayom Bl of - SoeRR. fesre gRplly SsbsEited gyl osclpalkyl,
seven R a5 pEkvh kefese,i (diamings ( )%111 , dBP0 ﬂ?TQf¢rab1Yr iop¢jonally
het er oat or nsehstituteds alkeagp sticleatkyly aaveme,ctamder,rmbq;iyhc acid or
hal o, hydr oxptiortaliy oF, m-aon prespb<EiDdet] phénytl mhetenesubstimeats include
saturat ed oarylinaldylr ayciohlkdy istdrdatyle dr oheteosikyht amuiegachmrde :
Cl.20 branehbexyl) calbbaylgblc, FhiticRaraple PiidkiitGenta iQom@Es, Cor R.a*
al i cyclic agempRR] Naydieikyl, tdyaroeeﬁt 1,26M0:8f, (W, F%rbhprrycHzPh
conpri se oneONH(EE! &@m ?Hz@xrfrore ®uNECOCH,,
0. S, P, andrnee o &gﬂ' bna I%Bm (UENT S e | NHOOCE,

sel ected fr
alicyclic sgggggggglge

or nore het

thiol, halo @cﬁ%ﬁﬁ fﬁiﬁzﬁé Q
|i ke, such heteragycl Q&b%@ﬁi

Q CH2) 3CON( pigtosyalisxNHGODH i etepromylic) COhband dediie cHa
CH2CH3; 35 or any two or nore of R ab forma one, two
oorihgﬁmc%ﬂngbﬁNMedﬂgy%l|c structure, preferably
conprising ®.4fused 3 ring Rra?l 5-heterocyclic,

6- het er ocycly tructyre having 4 ring atons conmon
mligmfhe fus@ch Giaydél.ic |g a2sReaicture; and R a6 is
a moiety as defined for—R above; 40 and L.ais as
herelnbefore defined~For L or JL L JT and is suitably

ﬁ%r%frgﬂlll ol— eLcIPB RIVH] Rl m%raffo 'W&B&Bﬁr mlag comprise a
s’rter@rr ?une{lg a%liyg n%/ d%erem r ”Elc o I&g a1 and C.ap is
pB} f%slp se]% (gl" er T Scy@ Yl ang e]teaﬁ)?jgﬁ 1& more
heL.5or Yloc lb‘ng e‘? abfiye feterpagpms or het
g@m@ﬁw wﬂm&@tere R BT dringoleGreemat omsor
aelt efrum tédeYjﬂ’d%rQslS a§ubﬁlte@t ofja ripg carBon gr a riggfhetproatomy and:
the 48 Mdepende@ly Goltce8sBad HCTHaBB2DRHO0Y) 1thid, aBiine, COOH,
Li g. b hgdrazing,atybyo,chtutdiel donmahaatkd grubstitniet wd ivngutatitnted C;o
of it sbhpasksddobe straighti €ighin aphdt@ynedm0its alitydict &8 combinations
Li g. b fR2eofSanfoflwRiciNnidy RRfprisEdie of Broke Ketfél?oat\#nh\é Seldgbedl from
wher ei f &5ys 0p %Wh@rferrx&@mérﬁl E@gbtlﬂfen%ébéretsglema ff8M any Ci.po

conpri }fﬁtll: ftclﬁ cfit s ﬁ’é@ﬁﬁén%n g cﬁ Y. rise one
405 ﬁgrgﬁ@rgro&e st e

grocyclic

her ei n

are inge enden Se ec roc¢

al kyl ‘Pr %ﬁﬁoﬁ (agac 5@ it gh(%(li{ﬂs)z,
sel ect &C )é 2 )P(’é> 3, CH2CHz;
or

two or more of R a” form a one, two or three ring fused cychc structure,
preferably comprlsmg a fused 3 ring aryl, 5-heterocyclic, 6-heterocychc
structure having 4 ring atoms common with the fused bicyclic Lig.a’structure;

and  R.a%is a moiety as defined for R.a> above;

—'arn o=

and L.ais as hereinbefore defined for L or J;, L Jy and is suitably of formula L.I or
subformulae as hereinbefore defined, more preferably is selected from a single bond,
amino acid or amide such as a peptide or polypeptide for example gly or glys, alkyl
of formula —(CHj), where nis 3 to 8, preferably 3, 4 or 6, optionally including one or
more heteroatoms or unsaturated groups, such as —O- or —S- or —-CH=CH- and the
like:



ring heteroatom X. b3 is selected from-S-, -0- and
-CH2-: Rbl is selected from saturated or unsaturated,

WG aegosdsut ed or unsubstituted Cl-4 aliphatic,P@r/G81003/001418
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alicyclic optionally including one or nore
heteroatons N, 0, S, P, wherein substituent(s) are
selected fromone 15 or noregﬁycloalkyl heterocyclic

dr ox E@:')f(agbb Q?fdﬁ fag “anl’llg allﬁi‘&l‘ﬂtﬁg py |°|fn{35n1§)°(§§1%1% linking

09%‘} gé‘raﬁ f8F $teSsecondary or tertiary am ne,
substituted C1_3 alkyl, cycloal kyl or am de, nore
pkigler abl y cycl opropyl, or CONHCI 3al kyl such as
CONHEt or CH2OH 20 and each cfb®R b2 and R b3 is
selected fromH, halo, hyohaoxy%t\,hl ol,, amne, COOH,
CHO, hydrazi ne, cyaan t unat ed o'ﬁ unsaturated
substituted or unsubstit d C Rmched or
straight chain ali phattj , \var oma\t ile, ali cyclic and
conbi nati ons t hereof, y &fb vvhl\ﬁh may conpri se one
or nore heteroatons seI ected frRdm N, O S, P, wherein

PR ."Qa' S“ﬁi%%c aggy ’ (?‘F@ B o é% : | P RRpriy Tppin sit

whi ch rra féefmﬁ t ons
hERS FIHQ?E Fl@ @I];ﬂyoqelec §|f5)m gpﬁiqqéarbon such as
hydr azi ne, 01&: EnoNRam Gn‘i X Whereing(eaqhy rFablsweteF@ﬁt from H,

H, halo or Cht;ﬂdkyixa}lkerp’ﬂ,ef erably Hor d; 30 Rb4 is H
Rb5 is H orriag hyﬂerdatdm?fﬂﬁ meelecied drom +S-nk(i)ng1ds+Cﬂéz or
functi Rbal i isyselecad fwen ehtnbeddosrentefuraned] subsiivated sr assubstituted
her ei nbef or g, defliphgit, f@r CL; alicydliz sptfnalihalading0é® or more
preferably hétercﬁ@)n%aN upagep, @H&eﬁ%ﬁﬁkﬁéﬁt@ are selected from one

subst Ut edobt i Yaplhhi e heleial bOBOLC o1 o Mhmin
aromatic as Lﬂﬂ? e%f§r o¥t 1 %J ﬁfﬁté&gbgr}f A1 or a

N

nore het eré cY ¢ LS
g 1m?ré/ 866 ? any any stituted C;.3

Subf 2?&‘22@@ Gusles %I%ng&gg{a SETER ; é%@’cy‘siﬁP’é%EQBRQNHCI

is (CH2) m wdk |SH°1§‘§ gt eferabl y 3, 4, 6 or

8, or amb | sachr RpDwANp2is(selazied; fronpFh beles bpdgxy thiol, amine,

PCT/ GB2004/ @@QPLS CBe, thgirazmas §Mancab¢1y samm@nd pept yepaturated,
of the fornulbatitutal er unsebstitlitedy Camybratichied or sppaighti dhlain aliphatic,
I i nki ng conﬁ,ﬂogwtia,t abeylior argll tembinktignsc thereof, any of which may
HOC* (R c' ) Ct&hbhds ¢ or nivat Heteboakiehs selectdcLoMer @, 8B wheresin
or each of ioﬂapsﬁﬁtu@ﬁts &H seficted fFdiiafly ©, ‘P{aliﬂhﬁﬁ’é{ aromatic or
conprise a al it r‘ﬂlb&itﬁ&lt@ Fanl UBE 1R8I hdyY cdnfPise one or more
her ei nbef or gu@ehi iRt Hefl b%ﬂﬁa%(?h Hedh ek na P, amine,
centre and %dra 1% ebn :5& %om sé% efg fyoﬁgln ¥I halo or

including o droxy, pre £

Rb' isH;
Rb®>  isH oralkyl
Lb may comprise a linking site or functionality J as hereinbefore defined;
and

is as hereinbefore defined for L or its subformulae, more preferably is
saturated and unsaturated substituted or unsubstituted C;.; aliphatic
or Ci.p4 aromatic as defined for L preferably including one or more
heteroatoms O, S or N, cyclic or heterocyclic groups, more preferably
is of formula L.I or its subformulae as hereinbefore defined, most
preferably is ( CH;)m wherein m is 2 to 12, preferably 3, 4, 6 or §, or
is (Ph—CHzCONH)z (CHz)z;



fromH O, optionally substituted by OH Hal eg O,
NH2, NHC1l- 3al kyl, sul phonam de, oxoam ne (-CONH2) and

w0 b4losdsez nore preferably nono, di or tri sSuPSL/GB0MO1418
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phenyl or quinoline wherein substituents include OH,
A or NH2, nore preferably m CH2O0H, p 15 OH phenyl,

nm, p di hydroxy phenol or C?é?ll hydroxyphenol m,m

dj hen he , .

L’@rﬁ B e denpebid o T ety &g bpiane, py of is
RYSEbiGinkng£R 190%0f ¥fS:unsat urat ed, substituted or

unsubstltut ed Cl-20 referably Cl-12, branched or

skigad ght chHQC*(Etlcl)@ﬁgN}kRCar omatic, alicyclic and

conbi nati ons thereof, any oRc'whj ch may conprise one

or nore heteroatons sel ectgb\f/ mN, O, S P, 25

wherein optional substitt€nts arBCsel ected from any

~optionally substituted Cl-12 aliphatic, aromatic or

alicyclic substituents any of which may conprise one
OWHERY € het afyoat @itk o Rches RehbeO, or adhinn®dr Nydy @sinprise a
thiol, hal ojiniafg Bigs o MAGRARING.) 28 kereithtfRO defiitd t he

like aia &@laﬁ Lien atcﬁ% eaad Preferably Rc2 is
SWh%ﬁetu? %Cl a@ylb gﬁlﬂ%ﬁu(ﬁﬁ %hQIB rﬁ&%'ﬁé’ceroatoms selected

by C]—| and 0 alcr OPUH Su%SHR’h de§ Iéluw NHC;.-
"(l

t
fromN, G p 81 e, more

Rrdi ﬁ !
sel ected f rBf er 1(3 bﬂﬁq?ﬂ?%ne erein
CHCH3 CH2 Ph CRbsd{uepds) 112@1&3 H, Gl WHe @PEUHF@F%%Y ns§
2004/ 08831 20BteaRR 004-dibydregy phenaliqe m-wpiglihydrgxyphenol, m-, m—
L.c may be @¢iGspiNHaghaRok 2-OH, madddpphemw! ar I5tQK; Beuinoline
site or funaidthediketsychds as herei nbef ore defi ned, and
is as hereinbefore defined for L and is suitably of
formula L.1 or its subfornul ae as herei nbefore
defined, nore preferably is sele€ted fromCl 12
al kyl, amde etc; 10 Lig.d i uitably a non-peptide
of the formula Lig.d inclyi any of its possible
linking configurations or sitks: Lig.d
R d10OCH2C* HOHCH2NH R. d2 15 RdGh. ( N Rd2

R.c? is selected from saturated or umsaturated, substituted or
unsubstituted Cp.p, preferably Ci.;p, branched or straight chain
aliphatic, aromatic, alicyclic and combinations thereof, any of which
may comprise one or more heteroatoms selected from N, O, S, P;
wherein optional substituents are selected from any optionally
substituted C;.;» aliphatic, aromatic or alicyclic substituents any of
which may comprise one or more heteroatoms as hereinbefore
defined, hydroxy, thiol, halo, amine, hydrazine, oxo, cyano, and the
like and combinations thereof},

Preferably R.c? is selected from C.¢ branched or straight chain aliphatic, Cg.10
araliphatic optionally substituted by OH and optionally including
heteroatoms selected from N,O, preferably including an ether O, such
as selected from —(CH,)sOCH((CH;);Ph), CHCH;(CHy),Ph,
CHCH;CH,PhOH, C(CHj3),CH; or from the structures:



OH H where any or each of Rd" to Rd2 or OH, a chain C
or Nmy conprise a linking site or functionality J

wa@sgoohesssinbef ore defined * indicates an opti caPCHGB2004/001418
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active centre 20 Wierein R dl is saturated or
unsaturated, substituted or unsubstituted Cl1 20
branched or straight chain aliphatic, aromati c,
alicyclic and conbinations tf reof , any of which may
conpri se one or nore heteroatons selected fromN, O

S, P; wherein optional substituents are selected from

any Cl 12 aliphatic, aromatic or alicyclic
substitue of which I_porrprl se one or nore
het er oat ong herg nbeforek| I fed, hydroxy, thio

hal o, am ne, hydra2| e, 0Xx0, cyano, and the 1ike;
Preferably R dl is substituted or unsubstituted Cl1_24
aral kyl or heteroaral kyl, 30 including single ring

and fused ring systems with (hetero)aryl or

cycd oal Kyl mhaydse prdfeat & R cOBE QP abmpHESS ihiBR R or functionalit
i nclude Cl1 @a@h‘éydllttbefcﬂ ¢ ed &h mﬁ 191&%1?5 %ﬁr B¥ Ll,oarifdllz

gr_rll g(ljbt Ia?: ?EE §¥ ﬁ or ﬁg glae einl efo ore (lieﬁned
pr ef er abl y ¥ re?fg‘?%b%%e?‘tcfe fé‘&n ”253(} d%f’@d’ sal kyl |
aH]gﬁenyl aq 35 ama am de, carbonyl, ket

etfef 1§ SHEDLY Gem-peRtdy of e fapmimfigd Tglydiag 2By i itgspossible
fé‘lﬂk@géon%gt‘tl%‘se?lfétt%bly mono-, di-, tri- or tetra
substituted nono_or pol ycyclic fused aryl or cycloaryl
olig.éhet er ocMc@@HﬁC’%H@HCéENHQEm} , carbazole or
structures shown below or spiro ring systens, nost

preferably nono-, di-, tri- or tetra 40 al koxyal kyl,
al koxyal koxyal kyl or CF3 substituted phenyl or WO
2004/ 088312 PCT/ GB2004/Ra % .BdSubstituted or

nono substituted napht hal ene or 6 ring systenms nost
preferably of the structures:9H O=< N\ NI / / HC
CI)& H2N R d2 is substituted or unsubstituted am ne,

unsu 2: Ie?ufﬁﬁ:%%ﬁé‘gl @iﬁ@’ Edfﬁiﬁﬁa;i ﬁigé;;;nmay comprise a
t
aélﬁiéga o Olmt th(ﬂﬁ conpr i e one or >

nor e

S0t oms | sty ipsagyrat tHEsdepi unsubstituted Cio
optional su bepe eL‘iierﬂlfs sifpight ophain eéhl?lta@ﬁa adgmatic,1 2licyclic and
al i phatic, eeubastiensotheregf,i ey lof cwhighsmiay vemtpgisangneobr more
whi ch may cbetproatomsosetected fmmeN, O, S, P; wherein optional substituents
are selected from any Cj.;, aliphatic, aromatic or alicyclic substituents
any of which may comprise one or more heteroatoms as hereinbefore
defined, hydroxy, thiol, halo, amine, hydrazine, oxo, cyano, and the

like;

Preferably R.d' is substituted or unsubstituted Cj.p4 aralkyl or heteroaralkyl,
including single ring and fused ring systems with (hetero)aryl or
cycloalkyl rings, wherein optional substituents include Cj¢ alkyl,
alkoxy, ether, carbonyl, alkenyl, amine, amide each optionally
carbonyl, amide, halo or OH subtitited, or halo such as chloro or OH,
preferably R.d' is unsubstituted or substituted alkyl, alkenyl, halo,
amine, amide, carbonyl, ketone, ether substituted phenyl or naphthyl,
illustrated as follows, most preferably mono-, di-, tri- or tetra
substituted mono or polycyclic fused aryl or cycloaryl or
heterocycloaryl such as phenyl, carbazole or structures shown below
or spiro ring systems, most preferably mono-, di-, tri- or tetra
alkoxyalkyl, alkoxyalkoxyalkyl or CF; substituted phenyl or



10 heteroatons as herei nbefore defined, hydroxy,
thiol, halo, amne, XD '<NH2 H NH2 OCH3 \/\ 0 CONH2

whywnagsdne, oxo, cyan, and the |ike, nore prefBCHGEB004/001418
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amine, C1_6 branched or straight chain al kyl

optionally including ether 0, and optionally-:

substituted by C6_10 aryl, for exanple i.pr, i.bu, or

of the fornula:. 15 L.d may resent. as. R r ma .
conprise a PASRFHYEd te or PEHNOIRGH S%If“;?ed ﬁapié’a?ene o156 ting
her ei nbef or 8/sta1s HeH Prsferaply of $hedrustiesat or e def i ned

for L and its sufyfornul ae and..s suitably of; fornmul a

L. and its s | ae as herei nbefore defjilped, nore

preferably Ad Ie bong S
defi ned ford:%{; 4. e co b

noi ety or is asdsociated with el | perneant Fl
noiety and is suitably of the fornula , in either of

the followng forns given including any of its
possi bl e |inking configufations or sigies: 25 WO

2004/ 088312 PCT/ GB2Q04/001418 kjg.el. 61 X X 1 Red4 h
N, Re Re% h N, Rel Kt X Red NI X wherei n any or
each of Rel to Reds. . Xand a ring y conprise a

linking site or functidnality J%s herefnbefore

defined 5 h is selected fromN-N\ NN ~N~'N -NN"

N N5 NI 10 each optionally substituted by R e3 - R e4
wWRalFei n R els sulpstigfeires agsubslityted aming) eaniatedd oabenseturated,
or in whi chsuRstiitddsoramsasstinged Cor: Yyamahet od strzipktydhain aliphatic,
optional | y aronatior aheyclic dndd combinationsaltlerandb ahy taft edlich may
or is aryl ceapprhisenaeloy nsdtbdtietdatans Slecdddum, N,sO) §,0nywherein
and the |i kgptlonaP&ibetifubis 6! scledRtdrondddy &) he@s; Arofatic or
i s i ndependgith)c S@b&ah&Hs fh9mdHwifleh - &@émphse Fde or more
NR. e5, HR;ﬁé}eroa@)ﬂ% o %reﬁﬂ)l%r‘og@ adehﬁe&,“ﬂ?&rb;{}ldt ffl‘fjolpl'lalo, amine,

et her; or is aryl optiona

NH
><:>A(NH2 H—{) :

3
OCH;

SN ~ooN
Q CONH,

o

hydrazine, oxo, cyano, and the like, more preferably amine, Ci
branched or straight chain alkyl optionally including ether O, and
optionally substituted by Cq.10 aryl, for example i.pr, i.bu, or of the
formula:

Ld may be present as R.c® or may comprise a linking site or functionality
-J as hereinbefore defined and is as hereinbefore defined for L and its
subformulae and is suitably of formula I..I and its subformulae as
hereinbefore defined, more preferably is a single bond or is as
hereinbefore defined for L.a;

Lig.e comprises a cell permeant moiety or is associated with a cell permeant L or Fl
moiety and is suitably of the formula , in either of the following forms given
including any of its possible linking configurations or sites:



20 al kyl or al koxy substituted such as
Ph-ort ho- OCH2CH2CH3 ; and where R e5 is as defi ned

wabwvesd3ez R el above or fornms a fused cyclic PCT/G§2004/001418
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together with the adjacent ring N atom preferably 1

or 2 fused 5 nmenbered cyclic rings; 25 and R e6 is as

defined above for R el above 8 is selected from

oq%ggnally substituted phenyl” wherein optiona
tituents include ether such as o0-ethoxy or

o- propoxy, alkyl, OH and the |ike, sul phonyl, carbonyl

and the |ike substityted by heterocyclic, o[ cyclic

C5_8 al kyl such_as {hyl pi perazinyl, suI honyI
and the I|ike; ;;QZ#%N 'S of the forrRA3 e\D
2004/ 088312 P O 00148—62 Li 6£LQ

Wherein any o each "freé ri ng atom o ethe| rN

substituents may co S linking site or

f ohetdibnal i eyy 9r @t@hw@ﬂ?@l W oXend efringdd oeNohaySpimpmrise a linking
ri ng opti onait¢ gr fwotporiatits] sdrercinrefareefinedror e

hét er oat ons idseldetcdr@ne preferably N, nore preferably

(h) conprises zero or 1 N heteroatom and 5, 6(h)

conprises zero, 1 or 2 N heteroatons and is

unsaturated or conprises one or t C%CH or C>h+

groups; 10 and Nt each rj V\g opt ,

substituted by on I nore ox Cl 6 al kyl

or linear or cyclic koxy su a neth Xy, ¥ et hoxy or

cycl opentyl oxy optionally substituted by one or nore

oxo, CO COCH, CN, or Cl1 6 alicyclic or am ne groups,

am ne or one or nore spi roHor fused heterocycles; 15

or Lig.e is of the fornula ‘gBR el | ekl Lig.e3

Cgl .E2 Rel2 20 Vherermja y Or eac el1l to

Rel2, or arlng C or heter ring tituent

may conprise a linking sité or functl ona(llty J as

her ei nbefore defined 25 each of C.E1l and C.E2 is

i ndependently selected fromOC5.6 aryl, heteroaryl,

cyl oal kyl a@&hhﬁh@ﬁ@lﬁyﬁiﬂsﬁm‘cmﬂ%ﬁ Qfl@ %’a%&eﬁ{ R — R.¢* are as
phenyl, or grafylRGORLAMD zﬂ%vg ofin g% 'R B'?st Qﬁ{e r branched
or heter ocygﬁ( L opfi c%l\ye r 1(9 b%ﬂ itg cfor is aryl

oo™ e G R SR B o

is independently selected fro urated or
unsat ur at edgg stibst@E(meetafONinsublNSCH;ut ed C1_20
branched or straight chain al Nohatic, aromatic,
alicyclic
each X is independently selected from H, O, -OR.¢?, N, HN, NR.¢>,

HR.¢®, and aryl optionally substituted by ether; or X i 1s aryl optlonally
alkyl or alkoxy substituted such as Ph-ortho-OCH,CH,CHj ;

and where R.¢’ is as defined above for R.e! above or forms a fused cyclic
ring together with the adjacent ring N atom; preferably 1 or 2 fused 5
membered cyclic rings;

and R.e’ is as defined above for R.e' above or is selected from optionally
substituted phenyl wherein optional substituents include ether such as
o-ethoxy or o-propoxy, alkyl, OH and the like, sulphonyl, carbonyl
and the like substituted by heterocyclic, or cyclic Cs.g alkyl such as
methyl, piperazinyl, sulphonyl and the like;

or Lig.e is of the formula Lig.¢*



and conbi nati ons thereof, any of which may conprise
one or nore heteroatons selected fromN, 0, S, P, and

wob@ress31opt i onal substituents are 35 sel ect edPET/GBR@AYP01418
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Cl 12 aliphatic, aromatic or alicyclic substituents
any of which may conprise one or nore heteroatons as
her ei nbef ore defined, hydrox thiol, halo, am ne,
hydrazi ne, oxo, cyano, and the“li ke, such as =0,

OCH3, CH2Ph(OCH3) 2, Q(CH2) 3CON(CH3)c. hex

NG CH2C0H) 2, c. hex, CH2TH3
of R ell forma one, two or used cyclic

200417088312 PCT/ GB2004/ 001
structure, preferably conprising atsed 3 ring aryl,
5 thl@lmcyclany orgsachei@r tng ekdrs asttheictsubstitnanisngay comprise a
ring atons nwth the f bi.cycl Lig.e3
st ructure; Emi}}% it ee‘irzﬁ%@tlﬁnéiﬁyjt elHlB?foﬁ% dekiped R
%Ha 1\6 n$6§tfl(§{élgpl ha lriges Zél‘(? 09 %IB? ngo\%grﬁlé G?(ﬁlférg ﬁl ich are

eln I'n parti C

R e3 are reeﬁaﬁbhy@ﬂ,)m@re braBlyd(i) cdﬁphs@ e or 1 N
conprise a bl nki ng si funct| ons

her ei nbef or E%f%an \d s Mﬁ%@“sﬁ%zﬂ@f ePh%é‘f Betgroatoms
defined for I efa

in any of Clagcll lr?s%féttﬁ%atél% whe g?en% ¥ O?It‘%)sgl Ee:(ztoggt‘E fl‘g_g%oups’
dyes in par end sharein padhudig iy dptmnale)s swhistitutéd bipoes oeinore oxo,
deri vati ves CQLSCOOEL, Wisngkyll ofQineandr tcleliar sikoey sudhi emethoxy,
mol ecul es settbxasr OyelgpentdoLeogiddnang sibsiteted by b 68 aore oxo,
Texas redTMcQ] '(I‘(D@Hobl%nzoﬁepg@ho]ycﬁc Gt amLorbMRDhn@or one or

derivati vesmotr@ (ﬁpﬁl%%d)@cﬁe derivatives,
napht hal ene |nclud|ng derivatives of dansyl chi ori de

0 K I vatives, Cascade BlueTM
E%% f éﬁgﬁgﬁgﬁﬁﬁ%@géggg derlvatlves t hereof, pyrenes
and pyridyl oxazol e derivatives, the cyanine dyes, t he
20 dyom cs @Qﬁldyes and Aﬂngwyes) and fl uorescent
derivati ves ereof, the Atexafluor dyes and

deig.eati ves, ‘ el"udi ngrtdlé commercial ly
aval | abl e Bp eTyt hosi n, eosin, pyrenes,
ant hr acenes, ‘ | uor escent phycoblllprotelns
and their conjugates and fl uor escei nat ed m cr obeads,
Rhodan1ne and fluorescent derlvatlves thereof

hng M d3En (Q'f élb ugll 9 %g?p atom or rin

hyl hefgraatom g

BEHS‘Z}E P %ﬁ%}é O&P% S TR Sffffapalty 1 a6
te,

gr oups usi n’é TEH succi ni mdyl ester or

di chl orotriazi nyl -reactive groups and other red, blu

or gr eB¥hadisGrband G-puisrisdeendentlyyssiccted Ham Ceurail lp%@roaryl
absor bi ng dyes a&ylpdiylegihéteropyalich muose preferablyl from phenyl, or
Bi oconj ugat e Cheiiyk tooptalig® ) or ASARgahttembems30 of 7heterocyclic
Li brary as cl ai nmechtainin@llainp Heferodtemeind/o T ring —~C=EL group;
cBaghr éfaiprtg seveBOREPYs T Mbstuehtaifurmhgl Griharaginy ieb@6atbi and:

a di pyfsr ﬁf&b&%ﬁ@?r@&cfﬂdf Ireer isti@rfed r Qﬂiahﬁﬁ‘t%li' ¥ubstituted or
modi f i gekubMitR8 @, thdshche® of sfrthHtScha‘?lﬁ)ta'h Hﬁcl ¥1r matic, alicyclic
Z IUE)S/It ' 51“1 muaﬁeﬁi th%lb%gf/ € Olf SEhRh ofie or more

ed ’ 3&# op 10 lsH‘Rstl ents are
et B e e rf& LA o

may comprise one Or more etero toms as heremn efore defined,
hydroxy, thiol, halo, amine, hydrazine, oxo, cyano, and the like, such as =0,
OCH3, CHzPh(OCH3)2, O(CH2)3CON(CH3)C.1’16X, N(CHzCHgOH)z, C.hCX,
COOCH;CH;, CH,CHs;

)—




her ei nbef ore defined, the substituent -t- optionally
conprising a proximal unsaturated or aryl nvoiety,

w@eeoposssing a nmedi al short, nmedium or | ong chaP€I/GB2004/001418

10

15

20

25

30

35

40

45

al kynyl or cycl oal kyl noiety and conprising a noiety
derived fromlinking via a reactive group as
her ei nbefore deflned such as boxyl sul phonat e or

agya het 59@%9@0%& %érFP ong, Yo TRk %‘ﬁyq})% Vﬁd eyclic

from | i
hal oac %"ga ’?‘8 ) geq’ Srﬁ?ela genflg KBy terocyéhc 6-
el ectr Paving 4, fing 2100y CUREOR r"\é‘ﬁ’a\th&tﬁ“%fﬁi bicyclic
of a |t g';lrs}}'u Jfels1ere| nbefore d Ffl ned conprising the

r ébdt i Brﬁ‘ ofs agpeictrasaigfinedfor R-¢f alraxki ty of |i gand
precursors and tag precursors 45 conprising |inker
rrBr&fenablsf Iog.clis g%thd fortraxip Higck! lag hé:rembgﬁom:dﬂﬁmdsn pirecean
| inhleteriRy efrend at respegtively slopylemnd butyl,eact i ve sites in
di fferent conpounds as herei nbefore defined. WO
20Q4/ 088312, RGHoMABEQO41iARE kite of funbBondmitP s @8 ﬁeﬂ‘:ﬁlbefore defined
claimed in ¢ flsGiidd tﬂg h&BinbSfoft BB RALOLT @l process;

preferably conprlses e reaction of one or nore

! IlgandL %fuert Sﬁ?r\e} Efoig:‘%lnﬁ ead W angl I\/' %’Vlﬁ‘o }x Fl is

dﬁl @&S Ugrep oreseein, kqlquatlves
r@ rlle‘f yp ea?elgik%gnﬂwésn%bo%seOaaonn@&em gud its
o %ﬂ‘éﬂtlvﬁ%r?}e?@ﬁ EedBu r/anifrelens2-ewal $rdiazale (N@gIngnd derivatives

s thstaof.aceumayin fagd nd¢rivativesn diaphthalene tipclydivgndaringtives wfndansyl
L cllofide gy its eoalpgiesi ergdepivetives, Moscade Blai™f EveBlue and fluorescent
r dexivtatives treoaofispyféndsoand pgridyldiandle ndprivhiives] tieneyaning dyes, the
odyehlices(D¥er &lesbafdoreTTef dyeey saadfiefticeitldeyivati@s Othereof, the
MAlkaklhoK idhes aRe deBigatWles OBDY! dye‘é‘,r in¥ludingl ﬁlevboﬁlaﬁcmllly\(ﬁﬁﬂable
WRRHBY ™M Lids Lrythosid, T e8 d 0d 28Eikehdk, | Soridines, fluorescent
' %%33‘5 ?c%lhy aﬁ(? 1%31': & eﬁld ers%gma %ﬁhﬁ)e e&]se Ribdamine
€ o QHROL 'P de Vatl\pes mﬁe 0 1%% ) 'r@mga an ﬁ:ﬁ?e ™ § (r‘ludlng the

{/?e?rag‘ﬁ%ygﬁn% i;?}n?ﬁ aAtrhg a(sjiun%sa @%@ﬁe & |(£eé'1rva 88, gnd Rhodol
YRlel (0 FHPT (ZOuE  BRS indRocypnate  sHeriqudyl ester or

heichloriErand-Tgastive gours gnd pthepred due g5 greeniakeqrbing fluorescent

Clygsmin gaghiculay sl rebsatbingadygsy @s gresiepsdYiri Busvhmanar V et al,

hBiusogjugstablhemistiad200), 4848prtfiddncti onal ities for

I i nki ng, as herei nbefore defined, for exanple by

suhst i Librargns olaitayd &0Ciairh A6 vitieréll g4 t-itQIF] cofipkiBing at BODIPY ™

r gakhir®Nis cHaratlerisbd ABLSS gﬁ?ﬂ@ﬁl@ﬂh@ﬁ%owh @Fﬂidﬁdgocore optionally

VWhgHRlel BPRRE! SUEONREER Qnoﬁtﬁ)nﬁﬁ %BE?‘L\ one or several

ngégﬂtﬁ%s_?uﬁ%a% ‘g%ﬁ%ﬁf‘f‘f n mlreo% @{H tflee dfde! Wherein one
8

H

€ ligand precugsor as
I n%@%tatugxgltsgrf] 019D Eigpgl?y I;trl ﬁ%gég? pgf)mmal
%}F r gy I&PO ﬁgm@gﬁ%g)@%qdéeé mecppm or long chain alkynyl
or cycloalkyl moiety and comprising a moiety denved from linking via a reactive
group as hereinbefore defined such as carboxyl, sulphonate or as a heteroatom such
as O or S or methylene derived from linking at an alkylhalide such as
methylbromide, haloacetamide, sulphonate ester or the like electrophilic group.

18.  Process for the preparation of a library as hereinbefore defined comprising
the reaction of one or each of a plurality of ligand precursors and tag precursors
comprising linker moieties or ligand, tag and linker precursors wherein linking may
be at same or different reactive sites in different compounds as hereinbefore defined.
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Car boxylic acid hydrazine hydrazide -OH, -H Al kyl

hal i de al cohol ether -Hal, -H Alkyl halide thiol

-H 35 Al kyl halide am ne al kyPEriGB2004/001418
hal i de COOH ester -Hal, -H

-H Sul phonat e

-Hal, -H Al kyl
Hal oacet am des thiols thioethers -Hal,
esters am nes al kyl am nes RS , -H Sul phonat e

68
esltgers I@hccegpg%%laﬁ}lgg S CRRe 1 ’8S Y '49 %%J | ph|o$ at @’meSt fﬁ process
S E\% Qe fhe “i@f’“dé‘h? RRAOT DHIS 1@ BIeCBRpfeeo! tormula IV
sualr‘um te esters -Hal, -H Succi n| m de ester al cohols
ers \t m~L HYLGucci ni mi de ester al koxi des esters
dﬁu* Ifg §nigM 45 Succi ni mi de ester thiols thioesters
@mpnsingl ongue ahetendrdéffesnereaativar groups Moxan¥ de fer@Bng 2 linking
- Hunchooalitpilnd; de Jesd kereinpelbazdefimedydr azi de - OSu*, -H WO
261 688G 1BoRRG GRARMMY 60thlfRicablagginBeubitiatds dfSfofinulg W and/or
Owand addition reaction is suitably selected from
cy\cl oaddi t1r n or addition-elimnation reaction of
ctr —{%jd nucl eophilic react ive sites in N and
e

1 E' defyqed; 5\1 Lsoppi ] ehnklng
C&V"?p Eﬁh’tyﬁ ﬁgﬁé@%ﬁ L ﬁt‘e no- F%Q nyc gl:pél I eﬁ%
%OPPPW%& 9P OF-IH) ];; - ket one eg

ra2| 5ﬂ67tetrahydro IH-|ndazoIe H20 (5 or
nérfher% .1, 14, 75, gy Raransl partomyie independantdy mhea@nb@fonqztgﬁned
5 véhegtin heras o9 eopanenafl of fymaieolV- a TV)s capeble@Breastion wiith the or

* each ¢@mRjundioh ddrarula Wedrowl ciptibmaily s ti2or Eachepsded Wi or VI’ or
t Mo dmat apluedlitp bf compuipasiofifoahuladrashbidbesse defined.
her ei nbefore defined in any of Clains 1 to 17

CQUPr | Prit@sd Neclhipaet 1&1@12191{ 18 d%q_@p\QHé}gmoxfeaélﬁfer@%bﬁ’ps Yng, Y1, Yr

O‘ha‘!/e suiBBR RaGRERR b‘l%f' i iR BorMiRing” ore defined, for
o% PR 'y%u@s%ﬁt dni? F‘ﬂldl 11 offBddifi&t ! f%ﬁfa%oﬁ r %{Bﬁ] d.
21. Process as claimed in Claim 20 wherein substitution reaction is selected from

reaction of electrophilic and nucleophilic reactive sites as hereinbefore defined:

Electrophilic Nucleophilic Resulting covalent  leaving

Y Y Linkage, J groups
Carboxylic acid alcohol ester -OH, -H
Carboxylic acid amine carboxamide -OH, -H
Carboxylic acid hydrazine hydrazide -OH, -H
Alkyl halide alcohol ether -Hal, -H
Alkyl halide thiol thioether -Hal, -H
Alkyl halide amine alkylamine -Hal, -H
Alkyl halide COOH ester -Hal, -H
Haloacetamides thiols thioethers -Hal, -H
Sulphonate esters amines alkyl amines RSOs-, -H
Sulphonate esters alcohols ethers RSO;-, -H
Sulphonate esters thiols thioethers RSOs-, -H
Sulphonyl halides  amines sulphonamides-Hal, -H
Sulphonyl halides  alcohols sulphonate esters -Hal, -H
Succinimide ester alcohols esters -OSu*, -H
Succinimide ester alkoxides esters -OSu*, Hor M*
Succinimide ester thiols thioesters -OSu*, -H
Succinimide ester amine carboxamide -OSu*, -H
Succinimide ester ~ hydrazine hydrazide -OSu*, -H



23. Process for the preparation of a conpound of
formula IV as hereinbefore defined in any of O ains

wa o812 conpri si ng: obt ai ni ng where conmer ci BCT/¢GB2004/001418
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avai | abl e or preparing the |ligand precursor Lig, by
routes as known in the art, and reacting with |inker

pr ecursor VI", if required, ogr%corrponent s thereof,
qlle]c_)g generating one or re reactive sites Y or
Ym' él? L. 24. Method for selecting a conmpound of

fornul | froma library as hereinbefore defined
capry’simg the rational design of a library of

COMpoNN of formula | as hereinbefore defined using

t he pyocess as herei nbefore defined, determ ning 30

phar facol ogy for a plurality of or all conpounds in

t Aged hdditiad Yeadtich Bedu@ighllyReledted GMP OyIcadditiunkirt dd@gion-elimination
degictisl oP BRETEHHAUOME nicdeophitichestide sabainBd ahd VG BhdRinbefore
ﬁﬁﬁg&ph conpri ses preparlng a prelimnary library of

d b
?ﬂ S o A e

tified in ghe screen as havh&% %gnlefl ci al Gr(;g]e
, t
oF ] b AT AR gt o

ketge t he |ndP%BY‘ilréﬁ§eff1(§Fﬁ T fetrabydroeiH-indagelepar e an H20
oﬁ Phﬁ gemiin®rary. In a padhi.cintmbydooriensgée[cbyrapele H.0
i nvention the nol ecul ar phéasoadibpdrogyclepedtalc]pyrazol-4(1H)-one
photochem stry fromthe screen feedback into the H,O
dediegsin bis [3he] dibblaptycloadiditida, Conpound of formula | or
I' as hereinbefore defined in any of Clains 1 to 17
wher ei NpiJRgssCRIRRL B?eﬁaﬁan@ﬁstﬁcé %ﬁgoﬂﬂd Bt IFYh 1A dsORkreinbefore
r %ﬁ'ﬁédniﬁ o'fth Ry {5eePl thi er%E)Egﬁ 0P8, dothpbfid of formula

E& &@po%rfoh% %I\,,fa%} nét on%dﬂi% dit1 ﬁalll,?/ VI, as

a drq_ (g orescence L
?} qy’ﬁ’fs g‘i%l nd Phar macol ogy defi ned WD 2004/ 088312
PCT/ GBZOO4/ 001418 66 in ternms of cells expressing a .,

ER r EESEtsofor 48 pasraratioat Yr 2 caepPHrkiob formua, I i hggeinbefore
adefinadr He any Wiaklagny ke tos 24 heamprising; cobteininge vbote gemmercially
p hvaishisdirepreparmgethe digand précurgor L byavties asgnown in the art, and
hesaetimb efitr dinklef preedrsan & 1gi, Vi€ requarddheor | edmzinents nthereof, and/or
Agt@gativigSone of indrefaptivy sifek Wdirig ,00r 0f r ecept or
functionality together with a value for the 5
| phi bi hiRod ﬁK@éle&fngAﬁé nd ' Cetttlula PioRl al"ﬁbrary as herembefore
C BN %m%l RLihg 'd¥>s1 Qﬁ‘tah BP co MB{_d@ Fmula I as

&fﬁng 3! bisd ssb'agﬂ gn@&oﬁ Wi, ¥eidfhining

BE?IS ﬁ{l 8fP§&r§‘B Of ﬁé h%f’r“ﬁ%&%‘fi%dﬁlé i 1 F%?Se"?‘fl Flpoting a
af’%m Nt hibitt ¥ foPS%goni st stimulated - or

pK; vaI ues for anta oni sm of agoni st stinulated

s@éond Mrkase @ﬁé} Silaign24 gyhich sewprses MaParHicue Prefiminary
atibsagp af s@mpounﬂs), waﬂuxémgfsareegs tonagsessibonding, inkihitisintdndrihe like,
ofeleciingacehjiouhdridentfiedem the sbreen 4 hmdppibereficial @dperties, and
Cagdéifying @@ffutidi®nbkivinglba nhtuey of moksiedror Bnldihgfleation of linking on
defd Bath bnthRMAdiehtiddsafiom the streed fo pRdpRed aal obfiiRed library. In a
f ghiehide bien®Pel i Fhe ' indeRtibh 948N kofdchlad” i §rmacology and
mﬁﬁ&b%ﬁ{l&f}gﬁo &hd Wgen]i%ed’ﬂaglaﬁﬁ@ﬁl&fe %@ﬂfehﬁﬁ‘ar&rd R a2

enng XAClelnnga eneac

pro h%f}elnbefore ﬁief 6%161 aaly olf CLalms 1to 17
f‘p E@Qﬂg 1I1n 1s ﬂrg'o%at 1opl Té Q%E%} pheglfnacologlcal
opertles in the orm of ectra Propertles given as xc1tat10n ax and Emission
Max Fluorescence Llfetlme and Emission quantum yield and Pharmacology defined

— o

ce




when Lig is XAC and L is a single bond or NCS, FlI is
not fluorescein or NBD, 20 b) when Lig is adenosine

wao-Roou®8s3or Fnoc (CA 134:204756); or when Lig i BCHOBI0A/001418
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ie Rbl is CH2OH, R b2 and R b3 are Hand L is -(Ph-
CH2CONH) 2(CH2) 2- or L is a single bond, Fl is not
fl uorescei n, NBD or Rhodam ne or when Lig is NECA

(J ng Z%fa J E)tq?rgssgno% %LéPéﬁ% oﬁ%”i!t as?R % bc:l%eﬁned or
i Wpir%%@g@nemsaca fulpp enzygy D g aﬁéﬁfll%%}ﬁ el F%‘Se or
3a drug, tengeprisy a3 berembafors defined gpd aafﬁgg)ﬁ th U%Té‘ﬁl ‘Ef gonism
105 3¢cpton -binding phie ol ryeepioy | funefianeivn fhgr |Witly a value for the
(BhibiRRN(IKE) Bt Antgomet (PKPOIdDg adstaBE188! qeionally togathar with
LilgorestefiGhab2d 37 trenshatmgdrlapical dimibapinasingle livieng ecdlsa]lustrating
Hhe'@ﬁﬁ@d inh@H QOB BMbgoniSHFrefetably et fliagmbcol 6 itderties are
%x&-asl EC% vhluds ﬂmrta%bfn@ R infAted Loy bRV Alaes for Bntagonism of agonist
engllatlbﬁ SO bubBPkE AY(, Waldek , orOdntagonist K;

a?\ges of §clm 3121 (ﬁﬁ@c 1 N mb6Narh tﬂaﬁsﬁéﬁ%rs

eosi n or eryt hosi n L 7s nonoam ne

Uﬁ Lhﬁ o Fmécg_-f tgm Q{II:rléI %Cﬁ as%nr]ég%ﬁb]qégre(c@ﬁ ed E‘{ar%ﬁofc aims 1
NiSDL7 67! e%ﬁ& frops é‘orrrgl 3 bl dr s O oS khy elleror
p Wﬂ and L is -C(CH3)2- or a single bond, FI i s not
NBih tegmrowiafiay addi tional |y a) when Li s XACie in
La)g.vehentldg ieB AR iofin Righ whed embagf R.g y% is ropd, Re” g H and
40 avd B-2A-OCH,CONBEPEENH( CHd) 12 M- sing dbandios Iais gly and n=3
Si ngire;,le@S Fl isirot flobreBabl; Y TM 630/ 650; or b) when
L' 9 witen XAE dnd Ti & akidgiiélbdnd & NCS,iM @ gotlfmoeesEtin ios NBD;

B vl Mdeﬁ&%@ﬁqsnét@rﬁ& gmw@wﬁ drormul a IV

or’ | b0 fekredfis agy,onf et Bhef@men ki memdi » is —(Ph-
a?‘rﬁj% )i % %?Sr'rigj n%%egoﬂh,\}el% nbt ﬁ%rré’%ﬁﬁxo B or Rhodamine;

ed ains .18 to 21 20V 3
thatW i‘é‘c 8 O mQiFh T gﬁﬁgr}}) RV ARy’ are H
LP: Ialsawng@ bpnd, ords 5 Q%!/:% ‘%ilFFtﬂrfPﬁ%z éé hhex %&ﬁﬁ%ﬁhﬁg‘mﬁw or
d pmws\meé&lﬁoxﬂ éth?@ s ngtdangy 9@ a3 is H R al and
R awhaneLigas W' dRR4-aminenhenyletiogarenasinenad bds (GHpg?hNE, Fl is
AndbtylITEXYPhEHOS6166 (PROCH2CO2H, or when R al and R a2
afp vilehhLiy G3HGPIChEN dRdal {Radiot BoGOHROEAHRAGHNE, F1 is not
Pg@ﬁ@mm@kn, PhOCH2CONH2, PhOCH2CONH( CH2) 2NH2,
Phw CHBz) @WZYP}TWCQ‘N\“'PJ 401 tetramethyl butylamine, i.e

Dbl eOr Fheryr LivghdnS L is
( %@ QB@)’:%N ﬁ&‘ﬁl or when

. i@,
' S efk
(1:?422 %1{; i3 %?ln’;; a:ndsJL]é‘lgst a s?ng ndo 131 1§ no f\lb%ﬁ or

when Lig is alprenolol i.e o-prop-2-enyl phenyl and L is —C(CHs),- or a single

bond, Flis not NBD;
optionally addltlonally

a) when Lig is XAC ie in Lig.a when each of R. a' and R.a’ is propyl R.a’is H
and R.a* is ~-Ph-OCH,CONH(CH,),NH-, and L is a single bond F1 is not BODIPY
™ 630/650; or

b) when Lig is ABEA, ie m is 4 and L is a single bond Fl is not BODIPY™
630/650.

w\p

28.  Compound of formula TV or IV or library thereof as hereinbefore defined in
any of Claims 18 to 21 useful for linking to any suitable tag of formula V or V’ as
hereinbefore defined in any of Claims 18 to 21,

with the proviso that



(CH2) 6NH2 or CH2CONH( CH2) 6NH2 ( CA 134:2043); or L is
not (CH2) 2NH2 or ( CH2) 20( CH2) 20( CH2) 2NH2 ( CA

wa3H4/a8806); or L is not (CH2)nNH2 where n i s PCFGB2004/001418
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(CA 108:715); or when Lig is alprenolol L is not
(CH2) BNH2 or when Lig is propranol ol L is not
(CH2) 4NH2 (CA 124:8848) or n Lig is al prenol oI L IS

SR T Jitee i o

|Cﬁﬁaetheaf wﬁ ﬁ@ﬂ %h@%yphen@é)r ef defined in

any ofwhal &WQQ\Q@IQDOﬂU@QHbtth ilssmﬁg{’ Qa2 {CNHPhOH;
PPEQUHsOECONshéamker pr eEh@@H@@ONﬁE tag pPeOUTREICGNIBCH,),NH,,
f PiOUHaEONV(CHY)sNHY, V' and/ or RROGEH,G@HAINHgef or e or
JRROCHYCONIROH, PN(CHAHRHOANCHAhOH; 2 27 or 28 for

pr eparwnéh 34 iiprasy1af7 cmemynsisﬂo@f—d(gﬂgry((zaxﬂ)zca(eﬂg,)zmz (CA

heg1ei gaa edeflnedln any of Claims | to
Use OfwﬁctarL GER; lﬂ f Eﬂr CAOTZSIZISQKS or L is not
% 34 p4{3 resr i@l gi‘ ?ZNHZ or
gggmé% 2@% Utgipbiastyfenss2”
and, in_hi

nt | thro Ut . screeni )
o‘Pf Wb%h&:ﬁeafwr@aqﬂoghlﬁ wb@ﬂﬂgﬁ% Ph&’%g% %e%és P@Pﬁ’&f’ﬂ’? L is not
r €PN, (G 124:8%4%i ting an intracel lular enzynme or
i oshwvhnt Liggs alpumalypl Lnangqﬁﬁi(ﬁﬂfb)zlﬁizs(aﬁsl(}%lé%?) a
dewghérr higsip GCT £18551 L st YCHg),NHy gort whensligris poopratrolgisl. is not
S(CHANE, (Cx 98#86dport, in distinguishing healthy or
di seased tissue and the like. 35 32. Method for

r g ept pmohipﬂéﬂengm&& JENBiRhhI Por VNhE deRidbeidE REAYIE any of
'@Mujﬂ pr drug transport or inhibition and

Vi sua | satl on corrprl sing contacting a corrpound of

Cg)a, vfo aﬁg %{l@angregror ef Il)rrégur o a%rcl precursors of
ﬁfa@ ﬁ% % Z‘Pf fis B %?“@8 %?ﬂ)fi;%ﬁ 3181021,
for grrganag 2 %}59 FRIMRIVRAR rﬂﬁ“ 176 Pk ¢ gpfined i
imshktoeldt . 33. Method as clainmed in O aim32
vvherel n a sanple conprises cell material selected
f 3bm cEk¢ suf eeflhorescentadigsnd odl formutdematlesqr phrary i thereof as
Oherti@befsd défideddn puotofiCGlsims T ac dTrifbmeistalisingt recepgorsror receptor
SHMEMES a5REsIRAE Pheinnsoratal Peopeities @thel flnbresteat digand, in high
t 8 @RihphOtcrédthg JOnGRIR aloéntiftl@é bt didd to3the thileh esteptor, in
2&111‘?%1&1‘1 ritﬁc&ﬁﬂar%z @'oF’?fﬁx%%u d3R: YWARDEHE & SabRirRe of a
TR i il b E B by, e
PEFHEED 18" lé?s% r“r%g?trmne s, nost preferably
conpri ses GPCRs, intracell uI enzymes r dru "
t p4ns piethadsfor Eoepior gdimg o1l ity %@C@ﬁﬂ%@ﬁg’wﬁ ihibition or
t Hergdragsprrt phathibien 5114 Visaafisation eQRBHSNG £on! fppompound of
dfarudar berslp es hereinbeforeaietied in ayy of €lavss 1Ny 2dvith a sample
ciminmemder o dagilipfe Giradings o8 2Anbibit®a theesodi or crensport thereby, and
nmagtectingl chasgek &g fedtesqentoor Ibantiontitieaedf. Wi t h t he
fluorescent |igand, for exanple by tagging with G-P,
fos.  expR)daFERinA0Bed1RAR FhelelPa tsa@gRAcomprises cell material
| BhiERGEHbM! Rils, 8BE ¥ilst2 REl R0 888 Durified or reconstituted proteins,
recombinant proteins or synthesised proteins and the like and includes a target for the
compound of formula L

34.  Method as claimed in any of Claims 32 and 33 wherein a sample comprises
live cell material, more preferably including individual cells or sub cell



drug transporters, or a native receptor, intracellular
enzyne or a drug transporter to which a fluorescent

w@nioislogsldy2 has been targetted, to allow vi sual i BETIGBRG04/001418
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the cell 10 receptors, enzynes or transporters, and
overlay with the fluorescent |ligands. 36. Use of a
fC: uorescent target for the metghod as cI ai med in any of
ai rrs 32 t o 35 f o

ed most pt é’rrgfnPalr'?F a‘é‘gf“?rﬂﬁe%r Sﬁca%nﬁul Tl mes
{9t R AT R e
cliemorémzwma% ilug rarspeses o8 SP (ForFafat | on
spectroscopy or fluorescence intensity nmeasurenents
a33.ow Method ge ahimedin any cfiGlkipss 32 tof 34 wherabh ¢ellomptenal is tagged
| priyand -conyiwith |thg Anckestreny lipamin Smoetaenploby tagggime with GFP, for
t &85O GFPI taf&IdaGPCRG GFP &aggbd nimacoibdauseryries .and (GBS tagged
A8 lttanSgdrleRS 8r RO ORAEStbE Gntedteittiar MhAyRiendrdI8rugl trahisporter to
N@hidhal hﬁox%gé‘eﬂf “aht'ﬁ% dQBh Gant GrRHBY, 85 Salfove RubliGRS bPRBe cell
U 3et s, &z <§, erduith Lot S AL eREAREent & Eﬁ(ﬁo‘jy

foor ‘use’in |V|n s to rOV|de t wo- col our anal ysi s

res tor ter clions,
cé—% PSSR P%‘S% §9a5gei R o e 3 Chme 22 10
foprsgample OYFS&PH atef- taﬁg%d FPERIe o oryme or
a B%H%Poﬁér t he tag sequence for use in living cells
to provide two-colour analysis of fluorescent
| 3andUse casptctrimedit by delpinonsé Sbemin onossreoresdavion duggpscence
acarreigtionn dpedtroboupyul @ Iflvoresténcas intenséiyn bedesnemyefsi radldw  the
| uanditiyive fandllysik rof lgah®-rdoépior, Rgandrugizyme,aligpeid-drhg rieheporter or
PR dBehortSinRraebhs inlathglexpaRSENSY. @ GPCR
intr acel | ul ar enzyne or drug transporter, nenbr ane
copt ai R' Af @t S ffied Sﬁ'ﬂéeﬁ—tgfn’ﬁﬁﬁss HP'& #at®8ly occurring
'&J}E ' se h&r? %El%;% tag ﬁﬁy;g%o & Qﬂ@o@é’ htescent
%bﬁ%% or us&ll %n&d:e r ﬁO‘Hldteﬁgo cg g{ SIS scen ligand-
|‘§° RO EFE %f‘ioﬁ one of three forms: (1) from ceI I s
e Egresy ng a green fl uorescent rotel n.ta
ept 6HO sollsreapriing o polk AERans 1ﬁ¢<gﬁ°s plginpedyin Claim 38
(ﬂ»)r use ovitle el flupresgpnt eastibody mwthee@gmpeerlcagfmf @ﬁe i living cells to
cpronizie twaichioua wadlysibd ifludresoerg digend-rezaptobntisracsion 3)  a
wld-type 40 protein for which a specific fluorescent
and.i bodykit SordpSand b @éhPetnd 42 forliula Ber T1 & heeeinbefofd adfined in
3hy08 £ AHAnEOTRY 186 ﬁldcé)ﬁﬁéw fifdréTbr providud as h celt lihe, edpressing a
h@?@kn? Ia@élﬁﬂﬂ%kﬂﬁg of Bru@Hang orf& %é'fﬁbr%né SorkdinfHg {Bdse proteins
ﬁt?k? %ncte lalﬂ{e' ? Kllfsgd %ﬁ%yfﬁre e&lﬁg‘é&ﬂﬁl%ﬁbrter or

non- reco cel I's. .
Lﬁgpg%}myg gﬁﬂaﬂ 1|bl?ecursor process nethod t ar get
mat eri al kit as __hereinbefore desc . . .
 Flust Fisianed s Gl SPFBT e e eLs ok gl is provided in

f prpupbdhree forms: (1) from cells expressing a green ﬂuorescent protein tagged
receptor, intracellular enzyme or drug transporter; (2) from cells expressing an
epitope tag for a commercially available fluorescent antibody or (3) a wild-type

protein for which a specific fluorescent antibody is also provided.

42.  Kit as claimed in Claim 39 or 40 comprising a compound of formulaI or I’ as
hereinbefore defined in any of Claims 1 to 17 or 27 and a fluorescent antibody to a
native protein which can be used in native (non-recombinant) cells.

43,  Library, compound, precursor, process, method, target material or kit as
hereinbefore described or illustrated in the description, examples and/or figures.



