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plurality of ligand noieties each linked to one or a
plurality of different tag 5 noi eti es; a process for
t he preparatlonl; ¢ f e, I3
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Gﬂ{dohﬁra%es Qﬁ“ﬂ" ﬁg such as G-protein
'n&éﬂ i egﬁEI e dof eﬁ i C?Vaa“ha%ﬂarﬁ iy cyol
e% di ghg ran n‘fﬁ h1 201, 4 "m %5 to drug transporters (eg
t r e 8 F 1‘t§ﬁr rb Sgaé:gqt@ HraRspOFes)epgye specifically
éﬁ ica} ‘?fﬁcfﬁls s’tﬂu pgrelatens joptsingle tqellmssuch as acutely -
Ceqlfip heigHe Bickeds Confashl Micresenpai gnd Fluorescence
di Agiatsd Parting éﬂdJE]iuﬁ@S‘te@ehﬁoqdeSOIshﬁbroa@p@o nf ocal
M croscopy and Fl uorescence Activated Sorting and
Fl Ther alsnesice Acoeaeptoa (A PARYicH GPORWhichHie fFaeIASivater)of tissues
r eneipding Hrdib; AR, adifosSRisEheMME fusslef B8 Bad Bedh HASHSEY in the
ofpattiopy@slog2 ®f 4 almEenar BiRitions @R dvic, aﬂ' BREBuldsRIKET (1998)
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pat hophysi ol ogy’ of “a nunber of conditions (Ralevic,
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gs{\H@r%I‘?gr rﬁSlP ot &imln eflbsudige hutdpes not allow
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c &pgults 1of drrding o aﬁ@rgom@tﬂuauar my# et fave fldomsgent ligands have
bibeen sdandedi foanse: ik wisuglistng receptérsveark sbtniminte yeimigative &eceptor-
f iligand bimslngidata inesingle b, dsinpdédigocal anRYREEHTECSINNG, confocal
ppldi¢ eeaders, \thbyesémNefﬂoMi’sﬂ&ﬁﬁﬁIatd t<aands ahd fRordd®RBe correlation
adpatescdpy(FUSY. Confvdad HidrbSiopd a6 k‘ﬁsa a8g! oPQEébhHﬁ El&ough a
qeaint édnRbhtyRiohese ﬂh@fopﬁ&'el 4t9R0 Cell g );eeceptor
C%h{c&g USHE Garfa é’ difrfsidic Sﬁ)af}Xct it i of ‘fl oregcen spe.c1es, fast-

PlafrRid oS RAET ¢y be disdtnguistied™ Fon? 5&3, _
call $28.§ ptor-bound
L b e G
hrough a cell, concentration of fluorophore
e. cell ed es indi cates menbrane recept or

b rﬁ et pég'zP l%@ftlﬁ% Vol 1Di393 cBRf ravicwsi the possibilities for
f MEiBE @gel@ﬁrer@ pgandssn plags of 8Brafiraditienal gadioswive iligamts in g study
bef ¢tk treeepinrs He drepord rthes laomiint- off ligasd-rgepiec epidlexbuidting the
| iyabel aftkogplan, ivsingdeaifoail spaaoNSIpy M AubRscansd Ub@vated cell
| sorting JFACS). (He biaesCial maiNRfaaifts IS Bdell ﬁ%d@tat HoBRgating
Nauebrnt HR€cufedolo é@épt&gﬁgmdg’gﬁ thé& Yop¥S £ ilGifyi 5 their binding
PSifs] Rirhéd 1Bsinfyoht lél&hh‘ oﬂgo tHé’r i G, a'ﬂfé? sﬂhdéring their

| tﬂ;ﬁ@rﬁ% S@ﬁg chn dsqﬂ Yes 'gq‘r dSpdiidat0% receptor

M%acl? Vool ?% exrf‘olr e qn or t s reported objective was
f:ogﬁla nde™% HiloRscdt ru which wou d re am uorescent when bound to the
receptor and would remain bound when unbound drug was washed away. Therefore
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nunber of receptors, using confocal spectroscopy and

“Iiii{%” scence activated cell sorting (FACS). He states

ﬁV attenpts have been made at conj ugat iB{g/GB2004/001418
fluorescent nol ecules to receptor ligands in the hope
of identifying their binding 45 sites, ained nmainly at
| ocal i sation of the receptors hather t han studyi ng
their properties. Sonme conpoufids are reported that
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there mas a need for very high receptor binding

.af EPYPYS. vere feve wfortade isualiserbesptors| arovlesee of rdcoplandhave been

sh@mmgtotw@onh Cbuinmicologizakbptopesies e asuatly e Gompledtedt affected by
op]illdm!g @PERfluosophoreene piyd téseplor Yindihg digai@Umet @hide change in
aniindinp afiuty, and G pétdvation DhoiRRIst GFTE@PoR] RUeohBYbE agomst
bemepérties. Of isdampbed thad 66 9ﬁmo1o§§fo@&ﬁéﬂﬂa@§c %1011%&![1 ¥ known
thﬁaﬁ?@fuﬂﬁ@%@ﬂbﬁf&' 1§x ﬁe a%% toBEervegan re
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reported in only a e cases. wever
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proper a? 3% “élft’g‘u’ﬂre% A cell surface
| .fﬁ% &é@%@a S0l TS g ORTRI T P and Grctred
A haddR (Mo @ubrﬁmhsg) affinity, and

| n_act i vatl on or otherw se of receptor, ie agonist or

IRY ™ (BB¥) fuasephores wereiinitialy dedigriddafor ttheehing to proteins
P hﬁnnla quésenly aofmuthh enédeumtifane prospe@aftd dtRickingWhits idle available
arcpniprisitiges fiuorophoier aridoa GURBE kdagehitd SfoP ufieRgI! %&H&}hﬁg to most
observed. In fact the synthesis of non-pepti
fluorescent |igands fory GPCRS\presents seri ous 15
probl enms. The few comye i de fluorescent
ligands for cell surta t hat have been
synt hesi sed i ncl ude am ne- B'fDFP JM FL and
(pictured bel ow) MR (Mol ecul ar
Probes): The BCDI PY TMF( BBhL) X [es were
initially designed for attachH NHO protel ns 20 which
present a much nore uniformpro pect for attachl ng

Kiptcteis, eTtRN@ ish@HoR, speaine fa'ttaélﬂﬂerﬁ‘s @ of

tél%ﬁ%ﬁtu%u BF f16 Eﬁ@ a[ﬁ re 0T 100 ent.
*ézf? ey ot

§G
%{g%p &&]ﬁ g‘?‘}’? gtq gnwga el tﬂée present
diga Eﬂn MeCiE; foht @W@%@R&é‘fﬁ?&ﬁ is also usually deep
tfﬁ’@%l@ela Bne regionsrof the regeptorand twsdbe elradlangehis to attach
nih %g,lprcu)@orq igshels a way @ls telratgin pharmacological activity. None of these
BDI fluorophores are concerned with the specific design of fluorescent
agonists/antagonists w1th defined properties at GPCR’s but rather with the
ﬂuorophore as an “add-on” probe,

In summary therefore the availability of fluorescent ligands and in particalar 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.




25 drugs such as XAC (xant hi ne am ne congener) etc
envi saged in the present invention. The |igand
WS 9849883 t e for the many GPCR receptors i s al BOT/GB2004/001418
usually deep wthin the transnmenbrane regions of the
receptor and thus the challenge is to attach to the
fluorophore in such a way as to retain pharnmacol ogi cal
activity. None of these BDI fPBuorophores are

co%e% nse%gvm th %qhﬁqliig i f |0%8€emi@& PE) fluor esc % ! h
Hl'f réesearc

2as adlifcssed fuorescany hﬁqﬂﬂo‘sryéﬁ?ﬁjér‘&hl% aa%&;i 1 BPeCHiG A classes

| rﬂ%ﬂﬁfﬂ {het wrer oft sheeificriduorophoran Suchysysems| are disaidiagtin both the

| i igprenstion hieh san e cabitzinedhand ipehe inymbet w6rsystemst which can be

5 | iiguestigatedi t abl e for FCS and CM binding studies is
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¢ ohprondinglyi thefeais o nesd fop uidveb selbdliveeMopédoditt Bgdha efor binding at
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no unified approach in much of the prior art.
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xgﬁg 24 ydsSiene a process for
sm@%ﬂ"&r e‘ieP ot KRpY, " e o ﬁéﬂe somalectionygf & fluorescently
bgng; woiphaté selectiviee i ddlesiredt GBER; clinying iredmiredn defined
b@hamacalpgicel eherasierisies or di ngly there is a need for
novel selective fluorescent |igands for binding at
dd3ierlgaryeiseqittained Giowi peefemblyahbiepeptide cliga@d tpre@ursors comprising
r ehepical fivicsivadlits 4bi Hakiagtkor ﬁﬁﬁﬂh«%g hére! 18 CprovideYkdvir or novel

eFluakdst&t @ aﬂﬁ%ﬁﬁﬁﬁkﬁ%)’at'andésﬁﬁﬁr%ﬁ@ nddtn s@fe@:h@ﬁ of aMtbrescent
agiaRhdh Bh 88RRkLSor B{n‘&ﬂg ?ﬁ!ﬁll ‘fc?m?ffl anner not to

a@l& g%? i @t B 0\% %’1 #‘gﬁgﬂ’ v1¥Z';‘tymknown
EPE;EB e\g{gg aﬂéa B Q agprgﬁég wch as water
f goi ﬁﬁ%p% fs m@‘? op any, ot ohdydrophilic
f BFob€e| ection of a fluorescently 15 tagged I i gand

which is selective to a desired GPCR, having required

dBf dne @spectpthateieyrovidgl aditrarg bamnpadild [Birhia§ of thigedllighid oy formula I
is obtained from preferably non-peptide |igand

~ precursors doigpninsk g Tagha@rda(. Ligkeki onal ity for

linking to any fluorophore to provide known or novel
20nd |salty deowofitwhergjmmaoy optichlly iackven fuakscentdBgandeis picsent as a
e rawbinatepr asbreaifiits optidally abtivoisemesnt | i gand provi di ng
r ebrepising oef orragleqalityr oftSantt sigdifedeatligahd Ynoletids ILig kadkolinked to
i onerans plurality of Samd &t difffefunt tad ildictieC TR ¢ia sBind @ir Wifferent linker
C afoldbiet Liayd stiie draliffi@eit{ linking o HORAR Ridctibnality Tavp
maheein Lighecoipiié@l a GPERUESAINS anBihitdlos 8f £ Rithédflular enzyme or a
| Bibis@ate @r RhBREF bf LFud Hahspdftemat er - sol ubility, on
| Lnking to i séibdted ﬁ@ﬁ:eﬁlfdo{iﬁl'e%d,o-foﬁfsl fhidel CORR! Lfhe, -NN-
non- hydr ophiiiine? and s28fated Br C&u!:sthj eor' ubstituted
provi ded a(b'.sﬁ;r@ﬁﬂ rzid _ mi ¢ and
| i gands of dy fnd th ﬁ a‘}g}‘,mﬁb ﬁ, 0 e(ﬁ more
Lig)mp heteroatoms selected from N, O, S, P, wherein optional substituents are
~ selected from any Cy.p aliphatic, aromatic or alicyclic substituents any
of which may comprise one or more hetcroatoms as hereinbefore
defined, hydroxy, thiol, halo, amine, hydrazine, oxo, cyano and
carbonyl and combinations thereof, and L may be monomeric,
oligomeric having oligomeric repeat of 2 to 30 or polymeric having
polymeric repeat in excess of 30 up to 300;
~. Tag ~ is any tagging substrate;




and salts thereof wherein any optically active _
fluorescent ligand is present as a racemate or as'one
of its optically active |§pners conprising one or a
plurality of same or di fferent Ii gand noieties Lig
each linked to one or a plurality of same or
m di f f er entre ead indripendantly Falgeteil frosemehale noinbérenteger from 1 to
linker #oieties L and same or different linking site
P or linkim@tédnctionality Jr and IL wherein Lig
whersimp ol essmarcGROBchi Fagdn are émidofi érogachflibkay compound is a
fluorophare ehfity| Fi, eharpbye tiar librans chifiprises eomporindsidfi whith @neaor
mocl argiltaf suhidhairé ef forthulad” sel ected from a doubl e bond,
Ligl)m LG FDAO LI ISEXD, am de, -NN- hydrazine, and
chattteised ol thit NdSeg Us At admeSob alffdrdt Aphkity HOSURS thinph
corfiphistigibfeRAC DRG JOr IStiain@/tr CTad MncPisi 4 abfedrent lﬁﬁ&ﬁ? i't& in
coz@dlﬁmduﬁnﬂﬁ@ sa@i@ Thi, V! LORSaddifl ey, any of which
ﬂl?rbﬁ@o tHRDWhER Liga{sﬁt:Giﬂfiﬁfz%h S 1564,89¢tEEh b Bu 1ax9me

(9L B9 RahotSBOPIPY -
S C% g'mmlm RRET , RGP WL A’ LR

su stituents any nmay c nrprlse one or nore

het er oat ons as here| nbefore defi ned, hydroxy, thiol,
In geaihe, aspasi Hsre Ihpevissd mbraryeempesiage plaalityod tageerligandsbl formula I

conbi nations thereof and L may be nononeric,

ol i goner (kigdaw hdIoTig)erEr L Juldglhyt of 2 to 30 or

pol yneric having polyneric repeat in excess of 30 up
and cal8Otheredbfigviieseinranyt aptigally sotivs tfiwwkeend digan ais epresenh as a
Tacemale pe avent dfiits optiediyesbtive fsonsersvhol e nunber i nt eger
corthiprivingloriecor 3plupnlity Of sdinsvoe diffeper® ligaufdl moiRties Dig €khlinked to
one difg plurality of esmeor diffire@Aal rhdibtied MagGAATBAHS Or ASffdent linker
moidnu@mn&mwe endiffesent FhidnpRe 600nKNERhitInalily IFARRT] Ses

d a
W {ém ‘%‘\é@ 3@ (% f‘L“E ﬁr&%ﬁ%mmﬁﬁﬁe of
) L eharact egg o g 1§. 8. Q;ro@' faﬁﬁ&ee”NN
| nk'L "9 % fflg% d: ol ARRHES slﬁlg'ie?,g &g,eaﬁ& xﬁﬂﬁsubkt&uted
sites i n ‘&?'S%I%%QOFD gi:h%n 0 "] e a;;l
e BRI G s S
2 20 -G, atls o sbituents an
hon L e s vt S s o
T bt o boroh ;ﬁgﬁgﬁ S ] mﬂ,é'gﬂggcgz;n 05?"’
t agged | Phgamesic draving, eligomeric repgaf, °§? t? 30 of_pglymesig havigg

(JT L (JWW@W@M%@W@W‘@@WMH& A any
Tagpt i cal | is 2y taggmemrbetscent |igand is present as a .
m r acer nat Sregrchindepsadatlyiselectsp fioma whole sumber intsgppfiom 1 to
_ conprisiBg-one or a plurality of same or different

P ligand nisikibiB3es Lig each linked to
wherein one or more of each ~Tag in one or more or each library compound is &

fluorophore entity -Fl, whereby the library comprises compounds of which one or

" more or all of which are of formula I’

Lighdm L Or Fa (Fr L GLLig)y y
wherein linking is at same or different linking sites in compounds comprising
different Lig, J1, L Jy and/or — Tag and is at different linking sites in compounds
comprising same Lig, J;, L Jy and/or - Tag

with the proviso that when Lig is CGP12177 and L is 1,1,4,4-tetramethyl butylamine
C(CH3)2(CH;);C(CH;3);NH-, ¥l is not BODIPY® FL, or when L is C(CHa):(CHz),-
C(CH;)ZNHCSNH then F1 is not FITC, eosin or erythrosin.

characterised in that the or each Fl is selected from a red, near ir or blue absorbing dye
or from BODIFY® 630/650 or BODIPY® 630/650 X.



one or a. plurality of sane or different tag noieties
Tag via sane or different |linker npieties L and sane
or different linking site3dr |inking functionality Jr
and Jr. wherein Lig conprises a GPCR |igand, an

i nhibitor of an intracellul ar enzyrre or a substrate
trans er L js selected from

r inphibitor, of. adr
%‘3&8@61 BPEGRET SErov egapméﬁﬁs A @f&arﬂt’é’w’&%hbfawﬂs defined above
ARPRthis| o eombinsioriad pincatse né compssesuhe redtions abene enmers Tigand -
orecurremtformplaty angfor&¥’ br anched or strai ght chain '
&Vi phékigd) radori ¢, alicyclic and comnbinations
T¥ier edig Yapy of whi ch may conprise one or nore
hempriting ome of alore pe differanh shactlye ghougs, Yivoe r&a_ggrfonpingom dilnking -
fimgtionaiifie hitls onkres heelnbefoedldéfiredh anyCr 2U al i phat i, c,
withromt o more off a plyrality of andigtical ¢epping sabytratedfof drintla Viayd/or V* -
conpri se one or nore heteroatons as herei nbefore
Wef i n¥gy, Thydr oxy, thiol,-halo, am ne, hydrazine, oxo,
¥yan ¥RdL (Bdegony! and conbl nations thereof; and L may
QenpigRIteC or bt YN Riifferehit ibadive| LRAPEIYE foRRmat aOimkmg
ﬁn&ﬁorﬁﬁqo}omwmmﬁem\deﬁﬁedpm ynmeric repeat iIn .
mnmy&ﬁ,dﬂm sﬁE@&s'\ﬁo@W’ &@ept ng substrate;
V] ar eygaci, i ndependently sel ect ed ?rom a whol e nunber
WhéreETlig 7, mﬁaﬁ@rag?mdréaéxﬁ&tﬁ%l tﬁ‘y&r}?eré?ﬁbdi@k%eﬁﬁcd
WRGBinHE8r L42h 0HR &ﬁ:d'ﬁ?"fﬁuﬁfla ?@% QvittSthe or--
&ch icbMp oA 6f ﬁrxﬁﬁlﬁ iVt Yr VP opt :

VI or VI' or
ey fo&ﬁsa;ﬁ ;SH ﬁiﬂ;
ﬁiﬁﬂ gﬁl@.n%g 9 pounds as
gieln |nk|ng I'S sane or eren
| e

%gﬁy $7in conpounds conpr|5| ng dlfferent Li g,

IL, L Jr and/or - Tag and is at different Iinking :
If hﬁ&ﬁer lafpe6O THRALS gﬁ)wd‘é@ HREdcBdsBr tﬁx@?&\}iﬁa l‘LC?fr a colrnp‘g){md of formula I as

and/or - Tag wWith the proviso t
defiyst 2hqve capgrising e geagtion of a campung phiprmiat yI ani ne

¥ @8] 2ae-2 )compone) of\fnnuld Vi er Wo tanB@pPLBNLY) additionaily V1, as
hmmbeﬁomsie@p@l;@e(e@@gzmeo@@ﬂmw@smm allly mnfihe igeoup of a
comporidrof fonwiln I¥r with ya hompbund: bé rfaineds i 6 adnipisingas reactive
sedvinimidd acster Fgroups i1 ebleetteat hmbient tdmshratiRawithbutothebhaed for
sulizequenit deprdieetioror from BODI PY(r) 630/ 650 or BODI PY(r)
630/ 650 7G 3b In another aspect, there is provided a
process for the preparation of a library as defined
Indrther asmhcrtdherb & movidndizi metkal fordel egtigressypormblofdommild Kesn a library

a%or P B B0on i foc i g dosiien 13 thraagfitcoptgoutioR gf fyrmmla
qli?;dfifﬁéd wiingthe proggss @ heraphsfre defied pkave groups” Yt

dd!énn\ﬁhing fpdafha@lcpyl fobld Plirality of or all compounds-in the library and
- selectmg acompound exhibmng desired pharmacology. .

“In another aspcét there is provided a compound of formula I

(LigI)m L (r Tag) o (Jr L (T Lign)p
or salt thereof as hereinbefore defined wherein
JL; L Tri is as hereinbefore defined wherein any optically active

Huorescent ligand is present as a racemate or as one of its optically active isomers.

In another aspect, there is provided a compound of formula II or IIT as defined above

I (Uiglh)m L Jr Tagl L Oy, Lig)m where each m is as hereinbefore defined and
is preferably 1 or 2, more preferably 1 ,




functionality J, J. or Jr as hereinbefore defined
with one or nore of a pl urgsllty of anal ytical tagging
substrates of formula V and/or vV YTmlag - V' YT, L
(JrTag) mconprising one or nore or different reactive
groups YT forming-- a linking: functionality J or IT as
Wer e(higédar b GeTaH):edﬁvlmdnomchonalm yes Olmgeinbeforor gefined and is
pteferkblyd andéariZemovt preferalfly or VI" - VI YL=L Ytm wherein
Lig i,— D} Thg aadlbr Tag and each in is independently as .
LieTiet hbekrdlag dehd/oed whEBiglin-Lhdr@ageach conpound of
formufN g Ligor 1V is capable ofN¢®agti on with the or
agdwodintefmp defined afd Wherdndnd opti@ily Yotive @Rb@BR1ig¥ndvi @ t he

isgireRacs speeinet orbs ade oflits opticallMctive isofda-fdn a plurality
of conpounds of formula I as hereinbefore defined,

diff
h%ggl%# ?sgr i er@,% %wﬁt Ssglgeoowgu -CI g%%é““@gfg%%ﬁ ]is as defined

oun el
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gl."gf j‘%vf" o o -xgﬁg B %%ggl

valiBEeL 8?12 O e & ‘.
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her ei nbef ore defi ned above . deternining pharmacol ogy

I u [ ) n
In SAfing Rt Ihbt e BB Tt FARRR RS bF el Vo[ oot o
defingd gheyereierasibe irker mpistyds pEfopnule agidafined hmmpound of

formula | (Ligrt)mlL (Jr Tag) m(JT L (Jr. Lipp or
In angther aspeqtebere Asprdifded ;e permrisine ligandi prskrsass, hinker preciffors and tag

prebusor@Sf REHLALOPRENQF, eV d@f Argﬁr? WS 1R HRRYe &’é}ﬁe& QMVX for O;grepanng a

active fluorescent’ present as racema
libragy of prampsmunds of f@pwladalp gyfe@befmmleﬁs@mbp@ I n anot her

aspect, there is provided a conpound of formula Il or

I1l as defined above Il (Ligrt~mL IT TagJT L (Jr.

In a@ptgymwsr thergde provided ¢ lipsary ef dluntzedeot hgadés‘ birfodmalad or I’ or a kit

L r bl 3c 111
ﬁSIH gt:@&z %}{Freg s%lv% e?orgdeet{nﬁt?ab |¥s as _her ei nbef or e
l§ °r Bipg, asesing pharmpenlesival properios pf
ghput screening of novel chemical entities that
bmd to the target receptor, m mhibltmg an intracellular enzyme or inhibiting a drug

transporter or a substrate of a drug transporter, in studying drug fransport or drugs
suitable for transport or in dlstmgwshmg healthy or diseased tissue. .

In another aspect, there is provided a library of fluorescent ligands of formula I or I’ or a kit

comprising a compound thereof thereof as hereinbefore defined above for use in a method for

g
E
c 4
ﬁoao
0|

receptor binding or inhibition, intracellular enzyme
inhibition or drug transport or inhibition and visualisation comprising- contactmg a

library ora compound thereof as defined above

with a sample compnsmg live cell material comprising GPCRs, intracellular enzymes
or drug transporters in manner to facilitate binding or inhibition thereof or uansport
thereby, and detecting changes in fluorescence or location thereof;




Li gJL-L-JTTag and/or LigJL-L-JTTag '\JL Lig \JT Tag
as herei nbefore defined and wherein any optically
active fluorescent |igand 3fs present as a racenmate or
one of its optically active isomers. |In another

as

there is provided a kit conprising a Conpound

aspect, :
Inamﬁi(afr AiReeh Fegt 19 Progdedyarqonpgundaprbsrisdalien chasieertugpy fherein any
optieHlgr 4¥eld Bldorebmt idagd ‘isOI%ﬂéE&t ROAr ABERkOG §AbndPbOPRELEHGSyY active

. in the form of Spectr al

roperties given as Excitation

BORES: and Emi ssion Max, Fluorescence Lifetine and
Em ssion quantumyigld and Pharnmacol ogy defined in

terms of cells expr j a GPCl Z receptor as
her ei nbef gre Hdef]j éd oriexpressing an intracellul ar
Cyo 'c'ng trde phosphotli esterase, or a drug
tra;%E?Wt her ei nbgftoP® defined and given as the
| nobIEi on or Antagonisn& f receptor binding or of
recept®t functionality tPgether with a value- for the

Inhibition (pKs) or A
constants,. and opt ]
i mges of ‘the phafp
cell's illustratfngr

oni sm ( pKO bi ndi ng

y-together with fluorescent
gweol=eyi cal binding in single living
Btrhe defi ned-inhibition or

ot

‘ant-agoni sm prefékally the pharmacol ogi cal properties

are

given as ECm{vgl ues for agonist stimulated - or

pl &t val ues for antagoni sm of agoni st stinulated

gﬂ%g_ tgﬁssenger-generation, or substrate K.  val ues or
ant'ago

ni'st Y. values for stinulation or inhibition of

intracel lul ar enzymes or drug transporters. |n another
aspect, there is provided a fluorophore Iinker of

formula V' or librar
gin t he Hinker

whe

r

t hereof as defined above
i is of formula as defined
, there is provided a kit

€ n.
co i ®gand precursars, |inker precursors and
t agw” r ecursors of for v, 4V, V, V and/or Vi

as heri nbefore defined ove for preparing a library

of conpounds of fornula
.above. I n another asy
of fluorescent |i ggerig
conprising a Conpé@

as herei nbefore defined
here is provided a library
off formula I or I' or a kit
ereof as herei nbefore defined

above for visuali's¥ng receptors or receptor binding,
assessi ng pharnacolggi cal properties of the

fluorescent |igand,

’n hi gh throughput screening of

. el ical entitiesthat bind to the target
SREFERSS, "

in inhibiting an intracellular enzynme or

inhibiting a drug transporter or a substrate of a ,
‘drug transporter, in studying drug transport or drugs
suitable for gransport oryindistinguishing healthy or

se S ~dnaPotkegr aspect, there is provided .
nf | uor escent Hi gan of formula I or 1'. or
co I sing a conmpound t hes eof thereof as

efore defined above fOr Mywse in a nmethod for

receptor binding or inhibition? intracellular enzyne

i nhibition or drug transport
vi sual i sati on conpri si ng-
conmpound t hereof as def/m
. conprising live cel
~intracellular enzynes
to facilitate binding ory

LLa

i nhi bition and

ting a library or a
ve with a sanple

L@l conprising GPCRs,

r Fdrug transporters in manner
hi bition thereof or

U

p her eby, and W&€tecting changes in
rég%gﬁ@é or |ocation thereof,




.. 3d fn another aspect, there is provided a conmpound
sel ected fromthe structures wherein any opti:cally
active fluorescent ligand i gepresent as a racenmate or
as one of its optically active isomers: 0 Nov HNH
HO OHOr eABABY630 . No ) 0=~-HO . e_ F APEA BY

630/ 0 HNIi _ NJNH-HOOH' O. FF
ABI BY630 3e HOH NH and BF Sal meterol BY
63 ox, .~ B enbut erol 13Y 630/ 650 3f OX

Clenbuterol BY 630/650




X:s+-e F CGP12177 BY 630/ 650 Propranol ol BY630/ 650
| CI 118551- BY630/ 650 3g ox Al prenol ol - BY630/ 650 and
optionally additionally O HNBTO-N\ / OON 11 N XAC
-BODI PY 630/650 X or o OrNNN1OS HOOH O eN
ABEA- BY630. AMENDED SHEET 3h I n anot her aspect, there
_is provided a process for the preparation of a library -
as defined above 'Which is a conbinatorial process;
and coppri he reaction of one or nore -ligand -
la IV and/or IV 1V (LigjL) mLYrm
i sing. one or nore or different
YUS formng a |inking .
fm:tionai J, JL ory ST as hereinbefore defined with
one or KDL of * st ity of anal ytical taggi-ng
substr o fof foemy’a V and/or V'V YrniTag V' YTnL
y. conprising one. or nore or different '
a~groups YT forming- a linking functionality 7
or 1T as hereinbefore defined - and optionally one or

cﬂﬁlﬁlﬁ_%iggglsggeci es VI or VI' or VI" -

reaftive-groups YL

IC1118551-BY630/650




VI YE=L YLmwherein Lig, J, L, Jr and Tag and each m

i s i ndependently as herei nbefore defined wherein the
or each conpound of fornul 1V or IV is capable of
reaction with the or- - ea conpound of fornmula V or
V', optionally via the or each species VI or VI' or-
VI" to forma plurality of conpounds of formula | as
her ei nbef or g- defi ned; wherein linking is at sanme or

di fferent _rlkeactive sites in different conpounds as

her ei nb re. defined. IDisclosed is a library

conpri si ng pl urali y of- t agged non-peptide |igands
of forrmula I (ngJL)n1 (JT Tag) m((JT L (Jr, Ligmp
i ncl udi ng saltéithereof nprising one or a plurality
of sane or N i%geid noi eties Li g each |inked
to a one ED.-~ LAy of sane or different tag
mieties TagyVia same or different linker nmpieties L
and sane or @ﬁfferent l'inking site or |inking
functionality Jr and.” JL wherein Lig conprises a GPCR
ligand, an inhibitor of an intracellular enzynme or a

A&fﬁﬁﬁﬂﬂ;ﬁggmmgm nhi bitor of a drug transporter; L is a
single bond or is any linking noiety selected froma

andhﬁh@ﬁ ag@noﬁﬂ_gh as N, 0, S, P, branched or straight
al n Saturat unsaturated, optionally heteroatom

cont ai ni ng, Cl1- 6Do hydrocarbyl and combi nations

t hereof, which may, be nonag gl i goneric having
ol i goneric repeatx§#/QVfbf havi ng
py yneric repg@dfﬂﬁ excessoof

- o
§;Dup ﬂi"
nown, or ~govel tagging substrate; w3
,,u\n @ P/;(Qel ected froma whol e nunber=i nt eger
fﬁbn11 to 3; p isO0to3 WO 2004/088312-5 )
PCTY GB2004/ 001418 4 characterised in twat linking is
at sane or different linking sites in conpounds
XAEPHE6P®hp%3a%F ent Lig, JL, L JT and/or - Tag and is
erent linking sites in conmpounds conprising
r same Lig, JL, L JT and/or- Tag. 5 Preferably the
| i brary does not conprise as Lig NECA as Tag
dansyl am de or NBD, as each J a single bond and as L
a nethylene chai pof C3-12. Also disclosed is the
desi gn of eC|f| tagged |igands or "drugs" eg
flgore ent "drugs" with known or

qtﬁii%g%?1§ 10 pharnac l,ogi cal properties. A key to
hi s ﬁﬁ@% Is thatoseach tag or fluorophore has " a
aged| fic influence ongthe pharnmacol ogy of the 7
res Htlng product, and. it is incorrect to assune that
the conpound w || in the properties of the

precursor drug.
by the'ration

390; Tag is

ABEA-BY630.

AMENDED SHEET




representing nodifications in linking sites and |igand
noi eti es, which can be used ag,15 a basis for

sel ection of a tagged or fluorescent ligand retaining
the properties of the precursor |ligand. Preferably

the library conprises a plurality of defined and well
ing verjfied

BFQP acteri d ta and§ ﬁ@gé
NG 8B‘§F Pt 15 b AEHEHR RS RO iph et a MY pae above
chdp @. combinatorigbpResssirnddcompyisks theakastiondffone ot move hgand

P@%W%@EﬂﬂﬁunmbHWQNM#fﬁkt|ve as an agonist or .

Int adépldn—Loian adenosine receptor, a .

Fﬂétdb@dﬁaﬁoceptor a nmuscarinic receptor, a_ histamne

compripigene anmops ait differeat plactive gronp N[NV fdrﬁﬂfgoh Qinking -

functidnalihd, heonJe eelrreinbeforelefth@ha- adr enocept or ,; a- GABA

witle orpowmoereaf pipha4lity of ahalytiesiti@ing Subbtriids $ERRRIOV AW or V* -
receptor, an excitatory am noacid receptor (e.g.

Vol utbpalap) ,. a dopan1ne ‘receptor, a 25

Vor ot¥pdelTig)yat i ng receptor, a neurokinin receptor,

cofprising! ohenér Hnok® G P ilffererd Nrealtive ' 9$CRifdfing- @ linking

ﬁizzdeHWUQmefaﬂﬁﬁﬁﬂﬁﬁxeadﬂﬁﬁ|eOt'dgﬁ?ggegﬁb?; pr?heS

and DPtiofilliyidik: 8+ MBR)Li M&B@Pwﬂrxﬁeceptor a
VIt hyrgi,8-8t] mul ati ng ornDne receptor, neur ot ensi n
wHeRGR P, Layfvaeﬁqrag %ﬁ&éd%hﬁ:?fs%ﬁ &@1 %L %ﬁ‘:re efin
;!ie&?ﬁﬁﬁiéﬁ eaéh SoifdoRhd th e or--

aa A (?ﬁ VI or VT’ or -

n mu]
E‘“ﬁ egle Bt ot oeash T‘ ser@g?‘&ds as

e%br exané%% a) an aden05|ne recept or antagonlst b) an

adenosi ne receptor agoni st c) a beta-adrenoceptor
Dlﬁg)g&l gh llbﬁﬂdco%nﬁné@ﬁlﬁraﬁgrr FRREEPIAL e&%ﬁ%@ﬁﬁs%‘f formula I

Preferably IiTgand 1s a non- peptlég I'1 gand. 5 An

i nhi bitor of i ntracel lul ar enzynes is preferably e) an

i nhi bi t or G#8%he Le{fr Ban UrdrUL Bi@yde such as an

i nhi bitor of cyclic nucleotide phosphodi esterases; or
ingluding salts thegeofor anal ogue thereof. A substrate of a
colnpripifg emesqor pleralitysofsanadondiffetent ligandimaietipol iee dachnlitked to
a Ofie O phiralith of 6fthd or diferdn? tidRoicisd TRO viatdame ¥t dlfferent linker
mbﬁﬁb@uaﬁ& sithe 8r d¥ffEbnt hﬁm@%ﬁ& 8 1ibfing A 40

- whérBRSLi toc& h§5M? gMﬁﬂﬁ%gﬁP%ﬂﬁgg? Zyme or 2

su 9&%9 [:%Eb‘i % Eéﬂ: ra S tag?eand or can
Lagged s ?"éﬁ sgg saams% i‘eos@ie@g@da Ao
%‘? d,

follow tr
whet her  PRipoBiY orheierogto 1%a@%¢@ﬁ£it@m%r#%@%¥bf and
the tagg e@r@bjmatﬂeeteat silich maycbeomonemieninj bligemeris having
pr ef er abl gligosiegictrepbat oHhta 3udrgtolsaneriohaving pblyericofepeat in
. any equi | edoesswof3Dapdel 300y ug transporters or ATP driven
Tagunps sucih afigkfowibdbead @l eigblig substiiggorter, a
mNucl eosi dge ek BAIcn@EntlyPEL1AET BbRA %of@ﬁéﬁb&einteﬁ% from 1

- transportignr, a cyclic nucleotide transporter or
P l'ike. MoiggQ§éO88312 PCT/ GB2004/ 001418 5 Preferably
the library provides tagged |igands which are suited

for surface cell receptor binding or for

“intracellular binding, or for penetrating or exiting
live cells. Accordingly the library represents the
rational design of conpounds which are 5 predicted to
have retai ned pharnmacol ogy and properties suitable for
speci fic binding

V&6 %6in?h pl
wHebdif




appl i cations. Each Tag may be independently sel ected
Swoormamssentity which is known in the art of ti‘%g}dl&oommus
nol ecul es to forma narker or reporter group for
detecting nol ecules and 10 which may be used in
anal ytical studies relating to the Iigand,
particularly for visualisation, gand includes but is
not limted to fluorophore tags as known in the art.
An elucisrisad|in Tthet Hekingeispatessamt onmidfferant HAk#ngr ted in compounds
f uneemprrsingdifferant Lég HnyL by aior | Te€anAGE by affReent aBking sites in
whi cdmpamds tompisial sndBiS T L IGahdef —tragoet t ed
therapeutic or destructive effect. This allows in a
S i I Biefeilag ereVibTd dosh édi&p RRRIUPNEA LY PhabyibRide or NBD
by i | | i ? |§ . on d s
oy s g s S e -
a tAnl'sascﬁsa(tsa@mw@ygﬁj)fsgpgcgﬁgahfta%g ound of formula I or

e a

fr% S Jdergof FEor exanpl aser activated Tag
108y, Pgs%ﬁil a%fﬁ@reﬁ?%’é rHEBARAE 19T mdjugsh ewitht knawre dr selectable
f oPHREP4ce :}% Brovedies. dekey tochisghccespisithateeaph tag enflwrophore has
ad Jnilpenee, o arageology) of thegesfiing pwiduety tind ¥ is incorrect
whit@ I"PSFﬁlgltth%chea‘Fﬁ{iquq@dt will tretaim icb ptopestisspoDithd ipgedekor drug.
bi Aapfrgbbr theolibrahy 1% tconsituchak blyulhatratioizal "@esiiin ofMitflary members
t r aepspronting modifichtionsoin linkingy sitey afd GeAMPMBERE, WHIER ¢hdbe used as
151 aumbisifohsdictibnof atagdudost Mbrdcest ]?Qﬁh i Sproperties of the
gf ggiaﬂgg;g%a&ﬁ @éﬁeﬁ% W tibfdry € gresoﬁ plur ﬁlg r%f AORSY and well
Pr gb2a85LY K mg_éor gﬁ%r éﬁ%‘?h gg‘éﬁ gr ?rh%%ﬁ%n’ ondipg tefhose of the

each |1brary conmpound is an entity -Fl and conprises
an . or .novel fluorqphore, whereby the library
20 S04 §§E{§§Wx R T LT A a—
wh ﬁﬁpt%goga orfag, adgpasie receptpy g@ma_dx@p‘ﬁeﬂo)',m midcakinic receptor, a
( Sus _ Freeonan ppaihrepcpian 2 conngbinmdi rexfepfony acheudking receptor,
[ ag -IagJ@gog;ap@_rD@ ('J:aﬁﬂh'meeéptmry aQlrostdroid reRPrLeS 5-HT (serotonin)
' anxkceptor, agsexpitaviydammoacitli beeptor @fg. @ith@s@Nd Yopamine receptor, a
25 f | proteassastivaging ageptor, |4 @oRSkifie "H%Eé#ﬁd ! gatggﬁg@ien@in receptor, an
nugebesci f redédre £ NbuktdtHond &Q&rg?o?, P ]%ﬁ éyreecptor (purines and
uf

di fyhidifes), Qhﬁmilﬁﬂ-lseﬁé?ﬂgf’ gfr)fo Yy thl‘}go%ﬁ— fi§ atine y e receptor, a
C_r}ﬁafuﬁﬁ&%'i[} 3&:’@ for. e% lasgr%fgn g‘ﬁg}\éq - I ogfacto&gpcm nucleobase

d iR
fi’g‘%ﬁr“’?géﬁt f“ie éﬂ; o 1750 H%;a © AP dperRtery asphingelipid receptor, a

GD

) I .
- 30 4 ¥HamtiRe FSEPtPE (R Aings), p iagiiisregepiop and a cyclic nucleotide
pITEYRIGLr Bp like, prefprably for gaGBER fenkpior Emcéxamplend anradenosine
a Tppeiox 4nfagopist H) f edenvsincagsepporoagorist @) a betd-hdrenycepfor agonist
s dnd dbp beafaidesnene ityr arigmpedst] Prefurdlty @lighld sl ndnSpiile ligand.
type; alternatively each conpoundy of formula I
35 copinhivtor of etbelfull dzhick s | eférhﬁl%% S ihBBY o an intracetiular
P & Skch dsi ] t.the sane or, . .
e it L A
of for a

f conprises the sane |linker linking a

i d at . | t T t diff t
Fﬁ%&%&f Igglq%q .a n' ?lﬁta 15, aq?)? gl;,]a%(_i,@f t?gnsgpgeclbmtg ryre gut of the cell
| W"&%ﬁ Quer. Am
afft theitsms

tC

A0 ghibiter of 2 diuprteansporter isdngr ovanposnd ovhich binds
| TEsROteh g prEveNts g substdteheiny mansponted: Athins,catmggéd énhibitor
| Pt b ysedtto bind to thectmmisportgrrandilotadisé itr A thageshstraeiof e
alnvagicdulgbaused4s follovel aangpet ikiomdionHofthb oBll a¥d to test whether
| fthilistor dorgscan prewesithe trafdpost GI¥Ed thBsbd KBERME! A substrate or
45 | imhitditoeid proferablPoslooi®d SomAH sudbteRY of ifibithr oF &ty Biliffium based
Wit tAQSPOREs GHRIPTRAPLPHYmpY it 3k b $8%ERN amine {ransporter, a
nucleoside transporter, an ATP-binding cassette {ransporter, a cyclic nucleotids
transporter or the like. :

Q




25

mechanismor the like. { k,rnl In W2 INAI 6 Mre
preferably a |library conprises a plurality of
WOINSBHS of one or nore of fornula Il to || PCT/GB2004/001418

(LigJL),,, L JT TagJT L (JL Lig)mwhere each mis as

her ei nbefore defined and 5 is preferably 1 or 2, nore
preferably 1 I'll (LiglL)ymL (JJTag) m wherein each in

i s as hereinbefore defined and®is preferably | and/or

2 nor e preferably Li gJL-L-JL Tag and/or Lig 7L- L- Jr

/or Lg JL-L -, JT Ta JTTa n
ﬁf’e I%Egj 3i$r pTIdEs taed %@ | ibiebore dlefingn e cel
%Ior Qf injrag y)rd“@rr pepstrpting,or exiting live cells.
Tmasg mmsynt,grfbg gationah depignoef compebufsgwhich are
5 orpreql_lcfgqi tfah@mmtanmdq pharménslegyf andqirepeatitssuitalle fomspehz&c binding
| iapplicajions. at sanme or different 15 linking sites in
conmpounds conprising different Lig, JL, L, JT and/or
Tagachdig may Windepehd@tionbletic WohDars dofiSy Whichh€ksi@einahe art of
argdin® n@lecit Go TR AUREkeE B Riostks! grolu qﬁf B&Bttind MBlecules and

_O

10 Jlwhibh nldy 88csed ﬂ%ﬂyﬂ&apaﬁd §ebeGhed ly &
”’(%lﬁhha?mﬁ,rﬁiﬂ iﬂ d dt§§ ylnﬂil? 11% f’ﬂ %ail:‘h}; al?tr
asy a ppees i %rrg?r T egma be any

0 qvlj?ga 462, 85 argF datherapeuuc or

ar
Igseoun?:léa és' (é v e
f f Staggapalising fhe sampougd of formula I
15 r%F Sé)f acvg ftb?. senord jstage agtivatign of laser activated Tag,
hePeion) elﬁfélermoPe'rhmdeﬂagm@s@hﬁmgu the gpripoundapicformulashemfragments
i herpef. Fosexapphou lader astiviated Tng miy campristimateehite green which may
S|h¢|alchvat¢:d1foaltdrgmdgmmtanhsdeaimubﬁﬁag is different in sone
or all conpounds. In a further preferred enbodi nment,
20 t HgreeparScudiroadvagope ih kY ads¥ tRft TRNB AU Mmid eﬁﬂiynwhﬁh lmight be
%&w)rci efah d&ﬁlgl&f i) nﬁmsrt

Ofantici ﬁ&dh@rﬂhﬁﬁq

i, Efg 1 s lﬁqn 3{)%{ Fﬁm 7 ogh ﬁf% Gitition is
H &ﬁf%log hY 28 osen site

fzr%g1 Ko & Sllgjgarg atf§%lng 3 to 25 ?;ag;ed

i eachfaml conprising a ligand nojiety of a
J’E%W% 1% e mgrg e?ﬁ%h 1 ¥a8nin PnE OT Mpre| of prohdifragygerawund is an

- msPeky K yﬁg’@sc%rflpw@asaﬂmh@vm optaysl iflporpphbigo vdweeht the library
t &§MPHEsEompenRdsatfwhichaote arfmarkiot hll of whixhdiré 6ffoemtila I’
f i@l eace tkr KDagir bJLigm)pi brary conprises from5 to
30 2Pefbtablyr eashe nothyouridagf) doknhilgdnds Tolosbbfib@r ené Jfi @ Phdality of
t Yinerapholresli duideorenps fprovidRighe ibriryP6f dffrdréhyaMiorescently tagged
P ligsthdd ddehpkis@Ions 6 A nulibeAROR FERAPALGhMEbred (h&EEBly &F different

| ehataRbMborh ﬂ@g&. cﬁltafégﬁé Flg: bé’ff d/0r' pHaY aﬁﬂéognhbrary of
O3 il %ewt%l hﬁ %r% %P 1244 dne! (flrugg ??121?( tapeed ligand;

35 fel):sﬁ%@etg%etl Enk] ﬁ i rire al?(':ompnse:s one of a plurality of

precursor ands gac to e or a plur ity of different tags providing a
library of same or differently tagged ligands of plural ligand type; altematively each
compound of formula I comprises one of a plurality of linkers linking a precursor
ligand and at least one Tag at the same or different linking site; alternatively each
40  compound of formula I comprises the same linker linking a precursor ligand and at
least one Tag at different linking sites providing a library of differently linked tagged
ligands of different conformation or anticipated pharmacology and binding.

In each case the library of the invention provides for the selection of a tagged ligand
45  of desired binding affinity inhibition or transport at a desired receptor, intraceliular
enzyme or at or by a drug transporter with desired pharmacology, visualisation,
mechanism or the like.



pes, of binding site,
Aol |t is known that [EECHERNE

a fluorophore typical Ty unc

binding affinity, inhibition or transport and suitably
the library of the invention conprises
characterisation of the pharnacol ogy of each conpound
|nclud|ng bi nding affinity or ®nhibition or transport

rM&‘g r}: ﬁb@%ﬁg@*a lmn?t%l Dﬁf)ah gre Of 4o ng]i‘f’od%g% 05‘ 3de or more of

|n orrra |on or each AI\/ENDED SHEET V\D 2004/ 088312

Fﬁfﬁzi’ﬂf‘igﬁl o4 WGP P BRIy fgfied and
?

O~

ce or or t ition o
annr{tr Tﬁ% mcwr?lrmﬂagat(frgnéandw
ph §E orecﬂre yb|t| on of or transport by a
dr Ltr ?5%‘? ng desi_gnati on as agoni st,

Al ﬁ%st?”é‘(‘g Ix%‘bh and 5 neasure of
10affr nity FL?ﬂwhr bition etc, B ng quantification of

resir‘lts Ih the prior art met hods of arrn I i gands
t h&Ree7aqh Joiand It (CRRTSe hamporebelgre dgtiond and may bo same or
nofiisput pad mayderipedrrmfunctigna! W erpginallyqesght lmirle eul-and Tag or
Pr GifEsa cpmhivation Hierend, plhasacterised én Hug dinkize s fat same or different
15 | nliglang, sifes ﬁ%pogg@&@ﬁ@pmpﬁ@ag diffeseny hégi JorL.rJatandfes Tageand is at
f ofifigrepblinidag siteg insthe case ofppi e eitshere compivads comprigingidentical
th%lghvbrﬁnaéﬁforﬁ%ed | i gands conprise fluorophores

I| Vi et of LN tes at which
181 P g%rfeelateomrg()dlg'e&ug?{e SH r?r‘ﬂﬁllerﬁlratlitbf)a%y 8¢°°F}93 ¥dsort is
omaliaﬂ@a hmnée@reeéefemdeﬁtm Lig; Ji, &, acihd Teg ater the same in ail
| nérinipionads, aud whéremshe campants dificct esigluf Yinking therdmfar y

ands. desi gne fromreaction of
¢ ol 365 pr DA o fRG T F snaseedirinyf PRV R o5
hafmngla]]Sor FPaat bueinbefoee dbfimidcaheréinnigi andal,) hie thBGame in all
25 succngbuhdy andeficandofiy ate theamsecorasimlar &gl ompowhdsr and Tag is
si differepinisbine or sfhcdmpsundnd | i nki ng, wherein the design
is the result of extensive investigation of all or
el figther H’@feﬁ@g gmprdament, her i Pagvided a glhairx plecompaiids phg
phfmiEe Glopdi aahereiddeRed aefifeti viferdhi ILif ln@CLTa@Nkrd theOBthe in all
30 Ofcoffipbandsiaflfl L NYisERFblcAiFihialiRsmpMHds.n provi de favorabl e
bi ndi ng, inhibition or transport characteristics. 20
Pr‘ﬁfeeﬁlﬂﬂ!yymlay Gobipring | Sk e of a%mt edf APafids) @:&feﬁsly the library
FisdsChrom e k1 d NGl cdn}GRRBY d. ns, % % 8s each family
hﬁ Sk ASgand By bf P EomBRR MY/ W Ferent tag
'35 orm&b’@ffgp&' ¥t oRd Bf"ﬁ' h§a ildreddlily! %ﬁf&% ch of which

di;o % iRy P&quﬁ%;é‘?mg o drescently
i iy "ﬁ% e sedipb o i i

: anfglhg] s th tm &3 1"“5 ik str ct ure&llt enabl
40 qu%fﬁlgg, ‘ﬁ’ﬁ%}ﬁ% re% E;‘ﬁ?ﬂﬁ? I‘E‘Im GrEal ol 1#81‘11’ ﬂuoresc:nce foi
f &t lf it larsamtelﬂo ﬂuor%?f@ﬁa BF &t djptingiph plural
a d\“ﬁé %Wy’:ﬁﬁtﬁ’}‘ anm ne like - -

str ures, i nclugin CGP12177 r opr anol ol
tl u‘imown thatIL gdlfied ie by ]mlmIEg topa fluorophore typically undergo a

45  change in bmdmg afﬁmty, 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
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practol ol, acebutalol, betaxolol, ICl 118551,

al prenol ol , cellprolol (celectol) nmet opr ol o

P[ﬁ?‘ﬁ? 88 CeP20712A, atenol ol , bisoprolol, PCT/GB2004/001418
m saprol ol , carvedilol, bu0|ndolol, esnol ol , nadol ol ,

nebi vol ol , oxprenol ol , xanoterol, pindolol, tinolol

and anal ogues thereof; 35 e) xanthine |ike structures

i ncl uding XAC, theophylline, c ffelne t heobr omi ne,

dy glaild | hE&dc éd/fnl brafy. r ol the inding to or

(e ﬁ g({}iﬁ);‘ r%( or§r E%e pgﬁ G P% iy esfchas

an E cé tﬁ F’

by A W Y a drug
po e p%gw . fgggnT has aggp@ﬁt ggtag%pgt; gnbstrate or 1nh1b1tor and

3 omeﬁsr‘%?r? Suighibiinn eteenpbling quentifiertion oBFesnl.

structures includi ng papaverine, 40 di hydroqui nil ones

s ulihthgprior lagsmetilsi of prippying digamisehe linkingostes hevaiiimany cases

t hleeehiniog-spealfic enwhlagwes as rethe ofise dfiMiletulr PRYePREMAE,Br at best

a Tmyetieen epedifinof kaoen bt horhe@stBimsyed) deBnbd 88 rétfonalised for a

10 af desired veffoét. PeeftiabBNH {HeeHbraRALF ﬂﬁdmﬁrentﬁ?{'}é?‘sg?h ds comprise
1%
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f | fasrepieRes liakideityanyPye Qhﬁ:hft{é? o7
nobigEMg! MAMii&eo! tr grt%r dli)icgifg or is modrlef;:gtg:
MOl b&‘% Ql'es r eﬁfeh ) g ses gJ a&}&aﬂéﬁr designed

! nﬁ‘%ﬂera ioff & %ﬂ ?{qﬁg %&H:tlé{g agppliores having
el ?E Rty 57 sisd Iocgsgei Wil assopgied roogents
2d W&l@hersmthp ignyis damyesulh of sktensive
fo‘Pﬁ"tﬂ ga 01]orofl"ﬂ ﬁym@p Yi ohdhe ypossibler linkingusitasi emdl the yresulting

. J pharmygelasieab shapetersiics mod sdlectioe df bnoor inlave diykingasintbinations

bywhible prayidetfaamalle bindéngy inhilrition or #aspoi ehghauidizy. of a
| i nker precursor or its conponents, providing a |inker
mitrefeyablpLig ik Belectédaedl ve group of one or nore |igand
prf)cur Senthind K¢ $hRfrés inbRidRE XB Eﬁéoglébf ind, QAL 1519 1m0 bromine,
gr@pﬁﬂgeﬁ@ E%r@?ﬂﬁ{erﬁlﬁqtﬁ& HKE: & fSHY ire. é i} ﬁl apaverine,
praﬁﬁl‘di é%ﬁm ok A (%15%28 ‘J’B”r‘%éceﬁ&“ﬁgﬁ’%‘gwgt&em 6 like; and
iet i rt r advant age of
th} pr é %f}%mg.@gbgﬁ %ﬁé g iapglogyes dhaseof;
fdhcti 6A ‘E’?‘“ﬁe ?‘H{f‘ésmF Aigengplamtarel, splbBiamel, terbutaline,
noUEREEngHee, | fahaidlel isptaials dambmtarol, gfenelgrlofreprotoalc t tulabuterol,
6 Pfégola%wgqeéﬁ@moﬁe or that stereochenistry or
otfher eKyErepanolansing d likehisbiuttutdsnkinclydingr CGRI2YFAC picpianolol,
oprasidlel, i angbutelndt betxglohudST i hl 56 Ieseadlbly cﬁip%lba%siectol)
pmestopreboi (beghills CHRR07120r apieIosS biaidlol! %ﬂiéhﬁr@lotl Rarvedilol,
| batiddslel) estholdh nadsIbE ﬁETblE}Qloﬂ ro%idféﬁofo? I abrkfibi, gﬁﬁﬂ | fifiolol and
Dhﬁﬂ@g{es&ﬁ@é@ n, in whi c case a |nker S ua
d%}' vedafih ke SRR ires %Aéot'ﬁg hnn S?,f:i' UC% %?oggﬁmme
)adenine),

ifrHle! Cﬁﬁa‘r Nk ?a%
a e [ ‘G’- yd5 %
I z rinast %u OFh% % or | $P gn&g ﬁ?@ G“IF%\ ping Dypy e such as
nplgx’a @d e%d-; & qrppm'aﬁngaes guch as indolan,
tF% By PBAN$O8s arst g lep; (9 dpogpiragtares drelnging papaverine,
bﬂﬂmutﬂbloaespmhaﬂw qilpstgmide dimeidpote, sinposeting andptherlike and
r 8ealpguss therends i sati on such as hono or
het erodi nerisation. In a further advantage of the
i Bindet Lomey perfoemn 4 mmbyer of filretions RRRIdidgosrebéiftink 163 ldfA%nity of
a ligand when modified to comprise a fluorescent moiety, by distancing the
fluorophore moiety from the ligand structure, in cases that modifying by direct
linking of Lig and F1 would interfere with ligand binding, inhibition or transport in
which case a linker L. may be designed as a short, medium or long chain structure as
appropriate.
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crossing the cell nenbrane, hydrophobicity,

WYHeodEssioCity and the like as required, in Vmi’&?/GBz(}OtUOOMIS
case a linker is usually any funetional i sed structure.

25 Preferably L is selected froma saturated or

unsaturated single or double bond, -0-, - S, amne,

COO-, am de, -NN- hydrazine; ang saturated or

unsat urated, substituted or wunsubstituted G coo,

preferably C-300, nore preferably Cl-1o00o branched or

st ailipkery cotmmbundabf fvatila ] orrIO iRy GptioRhIlE ¥6inbfiseé fighctionality T as

c oibeteinticiferosddiined alfivedrdh W kedih imémnoap ofé or more
% ¥

O r€ackiot @FQP(L) B8 aslﬁikﬁﬁ ReufsbP 5 M c 1.% inker moiety,
i}bé mo1ety and

GeQi %fetc
al 'r Slabh of oﬁé &'ﬁ&l‘e%tﬁgr réadtiv¥ fc'ecm%o with a reactive

? ”&ép %%B&ﬁ{fa%g h as ﬁefiﬂore (}ag gFRepEsor providing a
2| ne, oxo

cyan car bonyl and the I|ke I\/bre

r I

quﬁgf’ﬁ%“a“"ﬁ‘a%% e ftschl BB T Rkt sy

al Qg}qypn Fgilitatey ligkipg gﬁﬂqgresgep@ Inacittyysnd ligand, in cases that
he£Epe yﬁrqsnectlvgmpueueh eteenas aeadiive anmdhat siebioshémistiy or other effects
t heoalsf inbilihlinlengra thet reaetiar by leaisiimpreactive gotpa th d@mmercially
anavailablel pkeprsoptligandd | sndc dhpioptoRd WAL refii® the inclusion of
hepmoteating grouph Girefufictiod@liBEOR e (Rrdn, a8 WIREE LRSS 1%1%: is usually
dedlérived, frdiﬁ’h'sﬁﬁﬁ'ﬂléﬂlﬁtﬁbﬁtlbﬁ El‘fzﬁn TN £ age linker —

d e]‘_,L ﬁlﬁg b\é‘a‘é‘ﬁﬁ‘édrl‘roiﬂ Stfl' X& ﬁ%ﬁ?oﬁ% sof; linking 3 or
d e%ll n-,«plo %ﬂ jﬁ Dm(lf L @ﬁ@’ng, inhibition

\d

?f"%}%t&d P g pRu a'plurality of
de‘?el %SHBPD sigheasthemo qrdhétﬁfg esisation. In
fl fb %ﬁara? %ﬁ’@ Hekesch ggey confen mapertias dacilitating

orCTQFﬁéfé& aaelﬂ @@nbigmee hydrophobisity, Insinephilidty, and3the like as required,
aninywhiclpdsd @ linkgmis agially, anydnbetivpalisedsomotatds y | |

al kenyl, 45 al kynyl, al koxy, thioxy, and the like.
WiBrtvFeBably i i baeaa@ﬁomrkaﬁatbfawwuﬁﬁ&a@ed%@b ®r Qbuble bond, -O-, -
dBphBiROCDO-Jdmide n-m Thydrahé Sdﬁ& batliBed dr WBAtheifed, substltuted or

;uﬁmmﬁw q{mq gff ﬁm : f.ls r,fgaég%bg;ftg, mk;, Bichs b or s
e %

which may

en rml e

Pr eE%f% t em% | e ’asﬂgnd"’hed?m optional

D&e%{ Or?é‘P atig, yamaticoor aliqyelig substituents

céPB a@ﬁﬂ CO&WS@M anthokshai¢rertoms amhereinbefore defined,
D ﬂlé(fi@fé(bﬂlwlaha]m agline, biydueine; oxe)myamg cthonyliand therlike
al koxy, al koxy carboxylic acid, alkoxy am z and the

| Mere gRefefablypbliy selected flom) T 'ﬁﬂg&e B&iECcOHE dst fzﬁﬂi'nﬁoﬁﬂd bftinched or

OEtrhifght e T, Fpaldiialkedl, Acyn$l H&;’Y heterocyclic,

biiNeh téﬂtﬂ? aad! cohfbRiB Ldgd ,
P‘a} ¥ Raldo d élh)’cftoé afl %ngi?aqm%%og o$ete %ﬁg.lﬁgg:y;ﬁ;;

& € %[eh ﬁ ﬁq%é) m Etlljlﬁqﬁll 38 hereinbefore
hSF ‘H‘g herein §§ glpated from Chgp dliniaticgegmagic or alicydlic
bB‘ERF“BPHES asidg BY%TH?% Alo,aning oxp seharryd, andsthe bie.

or co ri ses a nono- 15 di-, tri- or tetrafunctional

| Tinenk mnammﬁe dinmtlougzhﬂm derived fibint ateactiver group or site for linking
utes @ibetaphoteeahd/drytd rligaadtsplectdd frommallsaturdied od ifbaturated single or
gdRiHle\ tepmd,) -0}, pA-gmind, amido, hydrazine, carbonyl oxo, alkyl, alkenyl,

alkynyl alkoxy, thioxy, and the like.
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20 wherein each of 7 tg

o] a linking site or
ionality as hereE‘_

i gryref i ned i ndependent |y fé;
&f€cted froma singl & ~ftet hyl ene, al kyne, A
al kene, NR, 0, NRCO S, CO NCO, CHHal, P.and the
like wherein Ris Hor O _s alkyl or cycloal kyl or
forms part-of a cyclic ring wth N, Hal is any hal ogen
sel ected from chlorine, iodPne, brom ne; and i s

present in any rational |ocation in a grou
éhoFcFFSBFhaAIt gomprises W@P&Gpﬂ% dopdgis ?‘QH Ef PIES?‘3nt may

@ Ryse ﬁl@nog@twd@a@@yﬁmmq( twe gw Q;'aqmr@ r linking limker and
0 é'eleﬁoem}eﬂfr‘raved diopy the ﬂHP’l@E‘ﬁ’?‘I MOighANC oaﬂlmhaﬁ%r@owty -
aryl am ne, amno, thioalkyl, heteroaryl as

h EFefeAl i thsmaoiely Lm b diraPRIORISAL? Wap9, Shdrii s @6t a7 hexareino,

ﬂu@lfhlemﬂwé;ﬁ,anargpxyh@m@ iang mabmghcg et mererefstrbly 2 morno,
i dherjd sodnealkylthio pamigg alkogy, xybic atido alkoxynamingend the
| flike; Preforablycim &f Figlis sefeejed framemomdpemte aming- wenthapecamino
f ethamep thge ethangs cthant ‘aminescynfromipgbypentide, onfiyme mone nripalyether
f demvagivesshegenf egdidnidé emdithio suchab yope prpolpgimdeneagljcok dinat tri
i smineonrtidd up to 300. RLis a C, Nor Satomor is a
CRL, NRL, alkyl, cycloal kyl, heterocyclic, aryl
h @tederatady vl inketninnigtiofrwt Ih iFe, aoheetipbedord defined chagprises a single or
b deutddbang onh eingle3Fom or grofip ey heReinbdiere definddlor icemptises 2 mono-,
CHi-3trial dryittrafizutionmal i lmeasorhigrmihnd ef oydicdebstitated an dnisibsiipted
1 hpdro@ubyPoffoemala . Jleach J, J' and J" independently is
a single or double bond, NRL, -0 or -Sor -C(O or
- NRE(1@Q). Rei A°G: O) N\’ @s Jter ei nbef ore defined 40 Ais
al koxy preferably CH2CH20O (PEG and ol i gormers t her eof
owhersin eacilof Yl tari nés aliakiky |siteiod duncibedlity las hyreinbefors defined
alid@gpendpnilyf salewbddy frofdH2 ) single bdndRlmbthylené]l albyr] lafdene,NHRN O,
C DRI, S$,NQ0p NG NCHERI, 'Y aAd shetike wherelhd Blie H br @hghiliad or
CepdloutyMoe forfris patt ofva Riclid pinp with K, Halis ady halogan seldsted from
aeEofineg fodie] Brointitk; hiididiptesdntah Ky raticiil Reatiddlif B\l A A}
peamyf Aniode;” ansd agibp Eeldciedt Bom 0., 3(E0)3 Q. aalogyalebyl,
gtycledlleyl Qterdeyc iy RMYE RUEHEAryl, aﬁrlﬁﬁmﬁbrdrylarmney\mﬁﬂo tiyabcyl,
phettRedD by heltinbofbre HefihdSandl ohibitabioltOMekedf aridSthe fike, optionally
f ubsstiueed bl AGupsRelodted Whidhendin@R&omOL, J; AR, &) 5 bkoRfhmPthe
ofiké) , A is CH2CHO, gL is 1-30 or 31 to 300 and 5 RL
| SacdbZ Qo QI Bk ihdupeRtlently sAeBtdd frdn b dr Yor WBRAIGE Bn BREeric
Ofepdat add i9shn 3"to 300G IadIdREE 4 YolymeAdtepeat i 20 S &1 to
beogl, qt, is 1, 2 or

Ry isa C, N or S atom or is a CRy», NRy, alkyl, cycloalkyl, heterocyclic,

aryl heteroary], amine or thio moiety and provides for branching when
pis 1 or2; wherein Ry is H or Cy3 alkyl; and
p is as hereinbefore defined and is 0, 1 or 2.

Preferably  each J, J* and J* independently is a single or double bond, NRy, -O or

-8 or —C(0) or -NRC(O) or -C(O)NR, as hereinbefore defined

A is alkoxy preferably CH2CH,O (PEG) and oligomers thereof or is
aralkylamine aralkylamide, aralkyloxy, or is alkyl, preferably (CHp);.
12

Ry is a Cys alkyl chain comprising or containing a single or double
branching C atom whenpis 1 or 2;
p - i80,1o0r2;
A’and A are each selected from Cyig alkyl, amine, phenylamine, phenylamide;
and .
qris 0,1,2to 30 or 31 to 300, and gy and qp - are O or 1
AMENDED SHEET
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- 31 to_ 300 and A i CHZCHZO or HNCH2CO or gL
i F%l-a or gL is O, RLis
CH2CH, qi, is O%or=yE W 1 and A' is CH2 and
qL,. is O preferably O CH2CH20O) qLCH2CH2NH,
O CH2CH20) qLCH2CH( CH2NH) NH,  OCH( CH2NH) NH,
-CH(CH2NH)NH, -C(O NH, -(CH2)i.r, (-HNCH2CO)i.3 (_
- glyt-3-) - or the like. 130Mre preferably each
compound of formula | or I' as hereinbefore defined
conprises a noiety Lig and L as herei nbel ow defi ned:
Wieregireferably lymdniri & asipsiehnng osis efifermid nul a, in either
JfAus. ¥ ol | owi ng forns given, including 20 any of its
poleséin Each qfdmndg”mmgwmw B8 CHeCB: Q.5 15 ufgo@ 1 1 300 and
RasisKHREHE: Ram N Ramt f5r,>-R54 X2 h N~--R4 XzR e
aorRformvleer ei n any or each of Rat to Rao, Xt and X2
niedq: Ru@’ I’ &°a linking site or 25 functionality J as
helreeéin badhorfd, Helbil 18 thdxgendendlyi@amine, €@ oha single pamkignisi Iy 2 or
skid®odredt for 300 #hd 8, is ORLEH, Oer ZINCHEFO ar guds hamtl XAs £(©) or
qath) e tie tsdh Ry, iO9CHea CRLOH, & &0 orig 5id, 1 amd A3 is(Tih, Mdagt» is 0
iprefepblydent |y is selected fromH or 30 Cl4 |inear or
b TEL 080, ICH, CHINES O(GIRICH, B)queEL 0¥ CHERINH, n- propy! .
| OOR{CENE)NH DICEY(CE NHYNE Y 1C(0) NIEQ BIH); 1 EHNCHLCO-)13 (= -
NENAQ- P oftlletlike. hydroxy or hal o substituted, such as .
CH2011, CH2F or CH2CHOHCH2OH, R a4 is sel ected from a
hbR féfeRitlPeack cOfpGimb SF fimbRd @ aslRrddieidrs/ddithed 3bmprises
MHnBROOLicHal U AleetimklowRdhet: at ed, substituted or
um&lgﬁltltut ed Ct-20 branched or straight chain °
ailgrah 81& IsRitabd @frﬁiel iﬁrmaﬂﬁ,lxﬁ)éﬁhér(bf&w folloRiiy fomdé @iven, mcludmg

I 9k posible Ghikink olsQU¥RAiéss€ one or nore
eroa?orrs sel ect ed romN, O, S, P; wherein optional

sg@%tll tuents are selected fromany Cl-12 aliphati c,
arénaflic or ali cyclic substituents 40 any of which nay
conprise one or nore heteroatons as hereinbefore
AVENDED SHEETX\/\D 2&5’04/ 088312 PCT/ GEZOO 00]}’4318 11
Ra‘-. a" et N
N
Ra* m—— —Rat
ZA\ I />— - XZA\N N>_~
Ra? Ra?

Wherein any or each of Ra' to Ra*, X! and X* may comprise a linking site or
functlonahty T as hereinbefore defined
X! and X? are each independently selected from H, O, OR.a, NR a,
NHR.a;
X' and X* are each preferably O;
each of R.a', R.a%, R.2* and R.a* independently is selected from H or
Ci4 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
CH2CHOHCH20H
R.a” is selected from a heteroatom O, S or substituted or unsubshtuted
amine or saturated or unsaturated, substituted or unsubstituted Ci.zo
branched or siraight 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 C,.;, aliphatic, aromatic or alicyclic substituents
any of which may comprise one or more heteroatoms as herembfefore
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defi ned, hydroxy, thiol, halo, am ne, hydrazine, oxo,

cano and the |ike; preferably R a4 is selected from
0PH0R8P12) substituted aryl, cycloal kyl, al ky|PCT/GB2004/001418

ketone (di)am de, (di)am de nor e preferably

optionally substituted 5 al koxy, cycloal kyl, am ne,

am de, carboxylic acid or optignally o-, in or p-

substituted phenyl wherein substituents include aryl,

al kyl , CW'@éﬁn‘éH'l%c{rP@Efrtﬁ%WJal 18&%{%9.:12;}%', ox8" %386, and the

am de, carb atc

subsfc.?{)aéD ent gﬁ%uge % “f“i?Sl thogfc ahkyl alkyl,

-CONH( CH2) n mqm&puonaﬂy substituted
cmcmococmaﬂ@% EYﬂPﬁkﬂymnm mdemc acid or optionaily o-, m-
CH2( CH3) NCOGMR2P- sbatieed Znkemdcwbereip N(lb‘&ﬂit)@m—m aryl, alkyl,

H2 NNHCOCH?Z, @HB:@&)IH( Qely @ iC@EHDeteroalkyl, amine, amlde, carboxyl,
HOPh CH2N( CH2@iriBoriyDé¢) (foH2) abpieQuibigtitudilis include, or R.a’ comprises,
het er ocycl i ceyclatexy# CONHiyEkia é&wmmoxy, (CHz) hPh,  CH,Ph,
het erocycl i cE& Ceneay C|CH PhNHCOCHz,
or Lig.a is gidldocmy) a Li ame:%n?}%rﬁ- as %st@as Q\lﬁ%OCHz,
CA CAZR (@Pﬁj}%@ }%4%9? t o, N, NEHEOCH,,

cyclic C or %ﬁéig%h bOCHz,

functionallt re '

and C. A2 is ﬁ*ﬁ (gig%gg&ggf 6 aryI
het er oaryl , 51

pref erabl y f CONgterpeyis QFHe wgitheélﬂcez
ri n&ﬂhet er oat orrB or gt erocyclic containing 1 ring
hel gaﬂwthﬁﬁvrmulalhg;ang -C=C- group; Each of up to

seven Ras is a substituent of a ring carbon or a ring
het eroat om and; 30 is independently selected fromH,

hal o, hydr ox&%- a. th| ol , ani n&}.aCOOH, hydr azi ne, cyano,
sa]-_llurat ed or WA JLated subst II%TU& ed or unsubstituted
8¢ branc st™i dht chai‘tr®al i phatic, aromatic,

alicyclic and nati gds  thereof, any of which may
conpri se one or nore heteroatons sel ected from N, O,
S,wireiand Wheay @i sachtfiRer 20 Ralybs b icyelnt or Béteroa®heaiag domprise a
fromany Cl -linkirditalor phtibsalitp¥ @8Bérk@bSforddEng! 1 C

S ash bt @shaid @y i9nd @gﬁ:ﬁ@mfﬁﬁé{e}&@éﬂ)ﬁ'&rﬁ@s ey, ﬁ’éte . cycloalkyl
het er oat ons as hepgi @fo@{«ﬁl el%bﬁ}e o if’%‘% yi, or aryl

hal o, am ne, y
such as =0, oc:HS% ﬁ/ ggntaining
WO Of

PRt g G Hﬁ)}‘@ ¥ g@@lﬁ rgqgrca@ fﬁ&&ﬁmﬂm and:
cyclic 1§t*P€§PP fiors gy fi@ixﬁ thjok, apaige3 COOH,
ring abyfrazmengyasp f-“ieé or @nm@tedawsmteds@rrmbmuted Cr0
havi ng baaricherd Oatsﬁﬂd@ht chain ralmhaum tayembiis; ealicyelioy ehd combinations
Li g. a2sheremfi anyeof which may comprise one or more heteroatoms selected from
N, O, 8, P, and wherein optional substituents are selected from any Cypa
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(OCHa),,
0(CH2)300N(CH3)0.116X, N(CH2CH20H)2, C.hCX, COOCHcha, CH2CH3;
or any two or more of R.a’ form a one, two or three ring fused cyclic structure,
preferably compnsmg 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 amoiety as defined for R.a° above;

and L.a is as hereinbefore defined for L or Ji L Jr and is suitably of formula L.X or
subformulae as hereinbefore defined, more preferably is selected from a single bond,



and R a6 is a noiety as defined for R a5 above; and
L.ais as herei nbefore defined for L or JL L JT and is

WOR0PUEBH20f fornmula L.1 or 45 subfornul ae as PCT/GB2004/001418

her ei nbef ore defined, nore preferably is selected from

a single bond, WO 2004/088312 PCT/ GB2004/ 001418 12

am no acid or am de such as a peptide or polypeptide

for exanple gly or gly3, al kyI12 of formula -(CH2)"
T

WhSh o MeldSorhntifle SactPLe] ﬁ%%@l&ééf B e@tide6 E%ﬁ%@l% %{I,)lr or glys, alkyl

| G MG L8, Olngll 5 3
& WIS TP 4. et o Y Ingluding one or
- Li WO etk agiomS o psatofatd grgRpRyISHCh A% -8 PRcPuUEF MG HnGH- ad the
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of % s possible linking configurations or sites:
Lig-b 10 Rb3 3 Rb® X NRo4d Rb5 1INII ib.X X b2
g-bryis psuitablyr ef rthenfprionlachigh dhclmlingt anyRiof its péissibleolinking
Xo@nfgyrationsarisgies:ta | i nking site or functionality J as
her ei nbefore defined ring substituents X bt and X b2
are, i_.ndependently sel ected from hydrocarbon 15 such
asLIS}h<yI or SRx, NRx.2 and ORx wherein (each) Rx is
selected fromH, C, _salkyl, alkenyl; ring heteroatom
X.b3 is selected from-S-, -0- and -CH2-; Rbt is
sel ected frgensaturated or unsaturated, substituted or
unsubst is ut e}i C.a aliphatic, or C1_3 alicyclic
optnlonakl y 'Nm udipg} one or nore 20 heteroatons N, O,
S, P, erp=SUbpApL uent (s) are selected fromone or
nor e oal kyl Jl heterocyclic, hydroxy, oxo, halo,
am he&k  ppefe |y R bt conprises a carbonyl
substituted Ry H, alkyl or a linear or cyclic
primary, secondary or tertiary amne, substituted Cl-3
alviigrein cy c| @ay loy baddy of:Rib 'de, RbToreXigrte s abhy comprise a linking site
cycl opropyl or fimcGEMNHDY J as Réreidbefoyd defimedd as CONHEt or
CH2OH aing sabstituanis R.1) dnd ibFurd IndcpeiiRh g k8dobl $ntthydrocarbon
hal o, hydr oXich ahhied} oﬁmgwxgﬁoﬂdeﬂéﬁﬁ(e%m"ﬁx is selected
cyano or satganafied OficHngRldyi.at ed,
ring heteroatom X.b* is selected from ~8-, -0- and —-CHj-;
Rb' s selected fiom saturated or unsaturated, substituted or unsubstituted
Ci4 aliphatic, or Cy3 alicyclic optionally including one or more
hetercatoms N, O, S, P, wherein substituent(s) are selected from one
or more cycloalkyl, heterocyclic, hydroxy, oxo, halo, amine;
p_referably Rb' comprises a carbonyl substituted by H, alkyl or a
linear or cyclic primary, secondary or tertiary amine, substituted C;.
alkyl, cycloalkyl or amide, more preferably cyclopropyl, or CONHC.
salkyl such as CONHEt or CH,OH
and  each of R.b” and R.b° is selected from H, halo, hydroxy, thiol, amine,
COOH, CHO, hydrazine, cyano or saturated or unsaturated,
substituted or unsubstituted Cj.o0 branched or straight chain aliphatic,
aromatic, alicyclic and combinations thereof, any of which may
comptise 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;

R isH;
Rb®  isH oralkyl
Lb - may comptise a linking site or functionality J as hereinbefore defined;

and



nsubstltut ed Cl -20 branched or

G
:

gi&",!‘y M A 5 i e

mptic, alicyclic and &
. ' ST ch may 30 conpri se one %=
or nore heteroatons sel ected fromN, O, S, P; wherein

optional substituents are selected fromany Cl-12

aliphatic, aromatic or alicyclic substituents any of

whi ch nay conprise one or norg heteroatons as

her ei nbef ore defined, hydrox t hi ol , hal o, am ne,

hydr azi ne, o¥®@s hey mbefor%#eﬁnp%@rwkéss fwl%mpfﬁptﬁfﬁablyls

H halo or Sa @QW%W@*@S%N}WH Oéﬁrunﬂlbmmeﬂ Cs.apliphatic

Rb5 is H or @i yds aromptieeds defingst for & preferably ingluslingong or more

functi onal i tketeroatomn £, &i et fepelis ofbétementlic guonpsy morelpreferably
S5ME 13 is asishdirformbleflof er diefsibfentuiapr as| hereinbefore defined, most

subf or nul ae, predferablpisd(EiAm wherein mssi® ¢ §2,quiefarably 3, 4, 6 or 8, or

unsat ur at ed s @Es{CHCORF)e (CHpdsubst i t uted C1. 12

aliphatic or C-24 aromatic as defined for L

pr &fige ald yuiiablyl oflithg forraulerLigor cludieg eamyabbnits Possiblor linking
10N, copfidurationd odsfteer ocyclic groups, nore preferably 5 is

of formula Li or its subfom ulae as herei nbefore

defliped, noSHOCH(RREYCHBNE-R.8” (CH2) m wherein in is 2 to

12; preferably 3, 4, 6 or. 10or is (Ph-CH2CONH) 2

(CH2)2; Lig.c is suitably o fﬁaforrmla Lig.c

i ncl udi ng any of its possHBT*eT "’ ng 10

Isggmﬁyr atio 3 ﬁﬁ{%\i{?ﬁzgr Hgkég ﬁ):ﬂ)l@-la lBaofgwanB a

or a chal nei<| ng S|te or
fuw ﬁd Bﬁ moré e? Mected
opt 41T ac mﬁi JNHC,
optionally i i @%1 N
fromH O, o
O\, NHCL. ‘mgﬂ’* é rb X ‘;
and the |i t§ %Iom_ oy gl
substi t ut ed r gg{)kfl ’eng%%% &%mh’i’e
i ncl ude OH, i %ﬁg r’er?l zypm
phenyl m, p- enyI or m, mdi hydroxyphenyl

m m d|C| p- NH2 phenyl p- OH, mC(]\IHz phenyl or
" 5- O—I 8- qui noline and the Iike,..{such as

e
%
ko~
7

[=)

HO
OH

Re? is selected from saturated or unmsaturated, substituted or
unsubstituted  C,.p, preferably Ci.;2, branched or straight chain
aliphatic, aromatic, alicyclic and combinations thereof, any of which
30 may comprise one or more heteroatoms selecied from N, O, S, P;
wherein optional suvbstituents 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
35 like and combmatzons thereof;

Preferably — R.c’ is selected from Cy¢ branched or straight chain aliphatic, Cs.10
araliphatic optionally substituted by OH and optionally mcluding
heteroatoms selected from N,O, preferably including an ether O, such

40 : as selected from —(CH:)sOCH((CHy)sPh), CHCH3(CH,),Ph,

‘ CHCH;CH,PhOH, C(CH;3),CHzPh or from the structures:

AMENDED SHEET
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.29 HO OH_R.c2 is selected fromsaturated or

aliphatic, aromatic, alicyclic and conbinations

J S

Filnsubstituted Ci. 20,
trai ght chain

HFerably C .12, bral

t hereof, any of mhich 30 may conpri se one or nore

het eroatons selected fromN, 0, S, P; wherein
optional substituents are sellécted from any optionally
substituted Cvi2 aliphatic, aromatic or alicyclic
substituents any of whi ch may conpri se one or nore
het er oat ons as et\h\bef ore defined, hydroxy, thiol,
hal o, am ne, hyd e, 0X0, cyano the 35 like
and' conbi nat i ons’ t11&ér eofFer ef er abl R c2 is selected
fromC, { branched or straight chain aliphatic, Cbh.io
aral i phatic optionally substituted by OH and
optional l'y including heteroatons selected from NO

pregerably i rétental REF RE Mal compite Aihlats S8R ThRfionality
from - (CH2) fr@for dbin pﬁg@i QEH& @fbbfore defined for L and is
CHCH3 CH2 Ph Oty fBliyohi® YopfaP T O iis! dBFdlad ok WetciitRfore defined,

AVENDED  SHEE{ord ef&kﬁyiés%e@ﬁoé Gy Salkdp %’arﬁ@e%esem as .
R c2 or may conprise a linking site or functionality

J %ﬁ g._\\f, a%o%-ﬁiﬁﬁd@ﬁdm oGl LiSd @ﬁ:ﬂlﬁiﬂ@ S‘IBPBF 11:s possxble

kigeg: SUi tably of tornula
Fell nbefore defined, nore preferabl y

ect ed Pﬂf-ﬁ de etc; 10 Lig.d is
swrg%bly a r%%qg%p% %ﬁ) %#“?ﬁmrrml a Lig.d including
any of its possible thl ng configurations or sites:

Lig.d Rd OCHC RRIO-N.t2d2 OH H 15
where any or each of Rd" to 2Hor OH, a chain Cor N

O

may conprise a |linking site or functionality S as
her ei nbefore defined * indicgtes an optically active
cewhere Wher edngf oReach 'Pst@aIPLthtQid)Hr 2 ighaintC pafemay comprise a

subst i t ut ed lkingsiiepsiipetionaity Cas baeinbeforscleoedor

st ¥ midiates ehgptically pgtivae¢ntre aromatic, alicyclic and: 20

coWhiersint | onR.ghisr sabirated oy wsatvsatodh swhsfitutesnpr Lasbitatedr Cio

mor e het er odranebeds edre straightf robainN aliphate, ®omakier @ligyclic and

opti onal subrewmbingonssthererf | of dichf nEpn comgprise . i or more

al i phatic, detsomtings sslecteliftopr N, ©, SIFs tvitteredm pptional substituents
are selected from any C,.1» 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 Ci.zs aralkyl or heteroaralkyl,
including single ring and fused ring systems with (hetero)aryl -or
cycloalkyl rings, wherein optional substituents include C,4 alkyl,
alkoxy, ether, carbonyl, alkenyl, amine, amide ecach optionally
carbonyl, amide, halo or OH substituted, 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-, fri- 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; substifuted phenyl or

" unsubstituted or monosubstituted naphthalene or 5,6 ring systems
. most preferably of the structures: .

AMENDED SHEET




_of which may conprise one or nore heteroatons as
% nbef oxe defi ned fERga ¥o t i ol , hal o, amine,
i ﬁ52|ne 0X0, Ccyano,==g frees 25 | i ke, Preferably
R dl is substituted or unsubstituted Cl.24 aral kyl or
het eroarai kyl, including single ring and fused ring
systens with (hetero)arylor cycloal kyl rings, wherein
optional substituents includel&l-6 al kyl, 30 al-koxy,
et her, carbonyl, alkenyl, am ne, am de each optionally
carbonyl, am de, halo or OH substituted, or halo such
as chloro or OH, pheferably R dMNIS unsubstltuted or
substituted al k '
car bonyl, ket ,
napht hyl, il [ ustiat >
nmono-, di-, tri-Hor 35 tetra substituted nnno or
pol ycyclic fused aryl or cycloaryl or heterocycloaryl
such as phenyl, carbazo or structur $ shown bel ow
or spiro ring systenmns, nDst pr ef gbl nono-, di-
tri- or tetra alko alkoj§ aIkyI or CF3
substituted phenyl unsubstltu
monosubstit ut ed naphtfafene or 5, &7Ting s§stens 40
nost preferablly of the structures: AMENDED SHEET 15 N
O-NI j II'\" C H2N -/-C R42 is substituted or
ungupst i t ut e aRishfitedS 3t UhRLBEINALL WASHY, Usadk8¥d & unsaturated,
ssubstitut ed gEpsHREMRS uhhmbk@ee@ic, ] 2oREE BEsriht chain aliphatic,
St rai ght chabRnalit,Phédthe and@ @fbidaGonseitlcfeb€! iy 3PCwhich may
conbi nat i ons S REELEQhe oPRYreletdibhtbis SEMbtedS RSN, TR T8 wherein
or more het epoa0Gnsh &gﬁgséléaéa&é.mgmyé-u%l MHFRY Slobhatic or
- optional sub ﬁﬁ@%ﬁsmﬁ{eﬁ S By G S ETJ 'ﬁfs ne or ‘more
tﬁlo?nﬂaie amine,

0311: pgaﬁnla ; ahg) biofhsOds hé hﬁérzgl.le' ﬁe%

d y amine, C
ﬂ%?;?f’ﬁg ore aﬁﬂeﬁéﬁ?ﬁl@y m i’iﬁ q-nclagzng eyrS and
am ne, C7.6 ﬁgﬂ cﬂg% tral ﬁ'f?t cha| n a Erequ or of ihe

optionally inc |ng ether 0, and optlonally

substitute io aryl, for exanple i.pr, i.bu, or
of the for \ NH2 H O, NRH3 O CONH2
- NH, H=T,

oL

OCH;
T
\\/*\~Q\T::J/,00NH2
15 . )
Ld may be present as R.d? or may cofnprise 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
herejnbefore defined, more preferably is a single bond or.is as
20 hereinbefore defined for L.a; '
Lig.e compnses a cell permeant moiety or is associated with a cell permeant L. or FI
moiety and is suitably of the formula , in either of the following forms given
: including any of its possible linking configurations or sites: .
25

AMENDED SHEET

i




15 LA may be present as Rd2 or may conprise a |inking
site or functionality J as herei nbefore defined and

Wis208408%38420 npef ore defined for L and its subfREHGB284/001418
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and is suitably of fornmula L.I and its subfornul ae as
her ei nbefore defined, nore preferably is a single bond
or, is as 20 hereinbefore defi ed for L.a; Lig.e
conprises a cell perneant nDiefg or is associated with
a cell perneant L or FI noiety and is suitably of the

fOer.gla , In either of the followng fornms given
in‘(;v ng any of its 1pos P |InI3I ng configqurations .
or V§FPEs: 25  AVENBERE? ﬁ‘? Gtr47 B @pd 2 2ng C or N may comprise a

PCT/ GB2004/ 001418y 16 Lig. el vvher ei n any, or each of
Re' to Re4 andar gCor N may conprjse a x X
Re3< N.Re 4 NX 4i ReRd%.2 g- "¢ nki ng
site or fu 4 3 as=trer e nbef, 6/l deflined 5 h
i's selectedfrom XN N N N 10 ReicH opfi oxal |y

substituted by R B _- R e4 wherein Re' - Re4 are as
Ral - R a4 defi ﬂ@&%@t@r@ﬁmﬂ@n@wa s RexsBibefore defined
Cxy gl i near QESQ&%ﬁfpﬁﬂl al kyl', optionally nono or
mul ti hydroxy or halo substltuted or is aryl
optionally substituted by al koxy, sulfonyl and the

l'i ke 15 eg ortho-CEt, neta-SC2N each X i

i ndependent |y sel ect ed KNro H, O, . N, 2
NR. e5, HR e6, and aryﬁ opti'onal FyNsubsti t ut q y
ether; or Xis aryl optiomafly al k¥ al ko ¥
substituted such as Ph-ortho- OCH2CH2 ;20 ‘and ‘where
R e5 is as defined above for R el above or forns a
fused cyclic ring together with the adjacent ring N
atom preferably 1 or 2 fus 5& nenbered cyc iC

rings; 25 and R e6 is as_dgfi above_f ? | above
or is selected from optiona‘h ,\‘I

each optlonally substituted by R.¢® — R.¢* wherem R.c' — R.¢* are as
R.a' — R.a* defined above or in which R.¢® is Cs.linear or branched
alkyl, optionally mono or multi hydroxy or halo substituted or is aryl
optionally substituted by alkoxy, sulfonyl and the like

VAN
eg ortho-OEt, meta-SO,N NCH;
N

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

and where R.e” is as defined above for R.¢' 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.¢® 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;



substituted phenyl wherein optional substituents
i ncl ude ether such as o0-ethoxy or o-propoxy, alkyl,

WaT0848838Re | i ke, sul phonyl, carbonyl and the RQI@B2004/001418
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substituted by heterocyclic, or cyclic C5.8 al kyl such
as nethyl, piperazinyl, sulphonyl and the like; 30 WD
2004/ 088312 PCT/ GB2004/ 001418 ,_ 17 or Lig.e is of the
formula Lig.e2 5 Werein any each free ring atom or
their substituents nmay conprise a linking site or
fu&cﬁlg%q%fﬁ% dlrm%z%gerel nbef ore defined each spiro
pt1ona Fy C %es zero or one or nore

heteroatorrs h which are 10 preferably N, nore
pr ably (h a conprises z o or er oat om and

Efggé:h) conprises zero, N 5 )orrs and is
unsaturat ed or conprises on t - or -C=N
groups; and wherein each ring is optonally

suWdereint ed a9y etheadhr fiveriingogiom o ShadOsuBTDNtCimay comprise a
aI kyl or |i dekingsiteoy fanctiondlitpd ys hareinberaddfimdy
etdack ypios ring optiperilyydomuptisep éronad dmé duhisiel HetdrestoRi HOWRich are
or mor e 0XO,prefefably N dord Pilefepdbl )8 éo%iﬁ‘lsle&z&b odipe

groups, amine or one or re spl r o fused

het er ocycl e%ete?@ataﬁlahﬂg S’5 B mula Lig.e3

R ell Kell . [

each of Rei sﬂc ﬁEte | ng or erc?gf:(g@%gesone or two
ring substlt

functional i t) %&%ﬁéhi’i g%OD&L]y, H&%‘“&tﬁé ﬁy&ne@r@ore ox0,
and C. E2 |s Qe Pénery or cyphicalkgxy speh as methoxy,
het er oaryl , y%ggﬁb Wty]&i’ilﬂ Oﬂgﬁfﬁllﬂcﬂ}lbwtﬁted thyr@ne or more oxo,
pref er abl y G¢Q& W, or Cralityadioror aminggrolpgrangine or one or

ring heteroan@ﬁsplr@orﬂle@éhaiﬁpcyqles, containing 1 ring

heteroatom and/or 1 ring -C=C- group; Each of up to

seven Relééqw a substituent of a ring carbon or a

r i i e st @m@a&g@s i ndependently sel ected from

saturated or unsaturated, substituted or 35

unsubsti t ut {;1 20 branched Qr straight chain

al i phati c, Bmatic, alicydlfc and combinations

t of , an R, Chrre onpr' 20ne or nore

hg“tGi 'r%oatorrs g 'ngl P, and wherein

opti onal subsi 3 @ sel ect ed from any Cl-12

al i phati c, arorratl c or al | cycl i ¢ substituents any of

V\Aw&fﬂmay cenprarseachne Be''nor Belipoermosngn® asheteroatom or ring

her ei nbef or eulséilientdnay comprise a linking site or finctionality J as
hereinbefore defined

each of C.p; and C.g; is independently selected from Cs.g aryl, heteroaryl,
cyloalkyl and heterocyclic, more preferably from phenyl, or
aryl contaim'ng 1 or 2 ring heteroatoms, or heterocyclic
oontalmng 1 ring heteroatom and/or 1 nng —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 Cp.p0 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 Cy,; 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,
OCH3, CHzPh(OCH3)2, O(CHz)sCON(CHs)G hex N(CHchon)z, C hex,
. COOCH,CH3, CH,CHs;




40 hydroxy, thiol, halo, am ne, hydrazine, oxo, cyano,
‘iarhob ike, such as =0, OCH3, CH2Ph(OCH3) 2, -
'O(Ckﬂ?gség\lﬂ((cm)c. hex, N(CH2CH2OH) 2i . c. hex, codbEfyGitz004/001418
CH2CH3; WD 2004/ 088312 PCT/ GB2004/ 001418 18 or any
two or nore of Rel 1 forma one, two or three ring
fused cycl.ic structure, prefer@gbly conprising a fused
.3 ring aryl, 5-heterocyclic, 6-heterocyclic structure
hawtng 4ansi fN‘gJ atmos of Rre'd florm & lng, herofd#sR@e Bing ¥idddCoyclic structure,
Lig. e3 mefusilyrembisaipda. fissd B &h érﬁl 3 Hgﬂeﬁicycl{’os 6—heterocycl1c
defi ned dtaichite havingadoYigp Mofise baitnbn L el PE' ﬁ@ychc Lig.e®
f.ormul a duh@neé; as herei nbefore de1'|ned I'n particular’

swheind Ra2.oHid 2 BRfetd 1968 ALARAGEE RYP hoREOPY! and butyl;

10 L.e nmay conprise. a linking §ite%r functlonalltyJ

as Ii}éfe ﬁf éﬁ oFild 1%ed eﬂld l u' i Bbtlg%/q%%ngd ipparticular

herg ehlned
here| n e or |aﬁ ot |P(r%933119“ Uyky nature and
10Io ation, ie an sH;es \NhICh do not inhibit binding,
Bi tion 0|rm"ll liddag piterer foinpiihnaljty Eas Hégeinbefore defined

corrpl ex, and F%bb’raéhﬁresmmldcﬁhﬂdﬁrh@ site to be

avai | abl etﬁ?sgde{sglre require a specific fluorescent -

| i fidng gtdsdrasdereinheforh defihetare saiitily bf @ansifu@lantiNSeation, ie an

di sitdsosddch idor aotyintibit bﬁldeﬁgarlﬂﬁﬂﬂ[dxﬁ 8fl thMsrf, fl@éc%fnr binding 1§
15 | i ediplgxs aé sndyi mlgmﬁg &ﬁﬂg ARng IsHO 6 e SRl IML A/ Fequire a

heﬁ;ﬁciﬂbeﬂhﬁrrescéﬁfﬁ cﬁin a conprehensive
know edge of the nd| ng, i nhibition or transport

b eﬁhﬂ/ﬁl@mscenahghnﬂm tisndied dséClitiray Gf?éy BeichS8oterMy G " €mai n

un [ .uor escent ands o t he

20 &‘%‘% | oﬁ”k%i %3188 ﬁ‘ fj(@g%féfféphme@% agrhergipefose defined.

L Ogg‘;g% oV kP?‘ﬁ §1F5t bindmg; inhéhifipw gr transport behaviour

ﬁhie ALgEh FiFs, W wemabn waghangaintpthe tfhmnescent ligands of

£ Mecaion; ‘E%haVedep ebleite detemnirbarmbthyd fhrechoting suitible linking

ofsnfe@ o ﬂgsuedoretantlon rof | hinkéing,oinhibitiels o2 Irah e 8D phidhacological

s glpr;hm‘aﬁt Pnrgmgblgtkgmg cmumr of | BABBXPOST 1Y iRARE Mfnpounds
i rapkicSE; | 2€ikre O n y

i riﬂhbﬂ:ﬁm&g&h'dhﬁﬁbgt SfeSspiions! egr %I&?ﬁélr?%%ﬁo%% ?1&5? %&: siblYbinding,

absor bi ng dyes and ot her cl asses of dyes. Suitably Fl

| art | uI ar
%ﬁﬁ H&S’dé % eI%gr 8518 Pf’ \?5tt*‘?/i’g |‘#!E‘PTB es and other
L At e
RFLE e valives. i cangs fluergsogin-like molecules such as
' 7%?5% RS0 By itg @Iﬁdﬂﬁmﬁ, eTGX(aNErB!)i%n'H-mtmhemmmsl 3-diazole
BNt and; devitatives Aheteofe coumeiinemd dafiatived, anhthalene including
i d@mmm ofddanisyh chleeide afr ﬂﬁmﬂogﬁéﬂ of ldéﬁv&ivdst €ascade BlueTM
aliabBhwemddiuotescentaletiveives Basssrd % LS ABAvatives,

1

'35 f thewryasinendyes|ahid dnkive@Y G 5@8&1 w d
Pticrébs] heR AMXRANGT Hyét &c V% Ol;gest(;lt?q tcoﬁgr?:?zﬁe;
dﬁ%ﬂaﬁﬁa (@X acenes, acridines,

g %tiigftén\f Zlglyc pra Iqﬁ)g_}qgarg:s @g‘s}eﬂtéqrgqcp@ated microbeads,

40 2Vaild ﬁlg obereof dpelpdingpRhedamine Green™
hﬁ% ste“%?fhﬂrhf@émmqﬂ deraives phy Tokad Red derdvatives, and

een Y, perpladdte amite gtowps usivg iredbenyanite, subeiatiaidyl ester or
dlchloromamnylureachve groups and other red, blue or green absorbing fluorescent

dyes in particular red absorbing dyes as reviewed in Buschmann V et a,
Bioconjugate Chemistry (2002), ASAP article.

45
More preferably F 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 denvatlves thereof, coumatin and derivatives,



Rhodam ne and fl uorescent derivatives thereof
i ncl udi ng Rhodam ne GreenTM 40 i ncl udi ng the

WOA0PHMESBIY | r hodani nes, X-rhodani nes and Texas HEXIGB2004/001418
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40

derivatives, and Rhodol G eenTM coupled to am ne
groups using the isocyanate, succinimdyl ester or

di chl or ot dazi nyl -reactive grouiBs and other red, blue
or green absorbl ng fl uorescent dyes in partl cul ar red

a*&%a B&aiége g&’ 1‘?7 5{31 r denvatwes
I ’1.S .se Fié%g% UO‘?%IS %Cﬁ O%l o8 and

pﬁéﬁﬁ*&(ﬁ%@ G ww a%%ﬁﬂoalgs dyes)
ritph UOTeREPR, dErive %es %s@a ﬂ el quoaavé&waﬁves BDI dyes

oxacludmg jthe, gprame Px?a‘s dyerer erthosin, eosin, FITC,
c duenes naniacenes; s ﬂum@b@hmmotems and their conjugates
PEMdGE2gBascemaied s mmgohwaqlﬂgt Rilodaminen cfleritiatiges thereof including
d RliodamineeGresh ™ aehydingcthle detiabecthylriodamare| Xighedndhes and Texas
deR édvderivaiiess, ardiblerideGPdn®m EvoBl ue and fl uorescent
derivatives thereof, pyrenes and pyridyl oxazole

deyio réfé%ly anfp\tﬂéu ﬂ@orgéﬁ%ﬁr TH&& FHqam €55 619Y cPges or

a%ﬁat% Tbhoé Sﬁdlé( F eéfh £8%6, DY-640,
S é’lefin ér

' Nfies! Eo Sﬁ%ﬁ C' a

80 or analogues

eryTROSIY gﬁ? fi gbﬁi@& SrOE.
C o f*%ﬁgécf ?rce”%rg’o o ﬁaa? ' 553%8%30'@203@” eaighla ftysgophores

dSOMPESINET mflifiedio coIaPTiAg: agactireoRrawy Meilitating ining to a ligand
it ydndigythes hereinbefore definesd refordly Kl coropdsesrray efhide above
Texasneréielly donilabd¢ iflnosphared Rodifiel 6 foemTi deti@ather or group of
prdefieatiles puifdble forpisuasing ligardesiading, infibition &ieeanipdet in a library
Cyls . Herdiibefyre dblﬁnediﬁaﬂnpﬁsiﬁ T4 ber BokherBaIRY at Mef3HB85@ defined
arﬂdaﬁéﬁlﬁﬁﬂﬁs fitfd bR O froRlY-1ifkthg 1BY%06 Qecﬁfsor ligand as
Yxe%?ﬁ;e%re%h@@ léﬁ& ohalPbSiRinall -E-lc;ﬁpﬁéé a.clfnkﬁ}_ Olyhich is a
a m%ﬂ' %Zn it U 46 o a{fg?g;wrgag %ium or long
decrlél L dRPai il B e &y %ﬁ%%ga}l g via
Eﬁ'aB i eq{ Qquf.: ﬂ}g n&e Oor as a
[ é’g Eﬁ %@ idﬁRYfﬁ’gg?IB g allgyfhalide such
s @@e‘;thsdbwgn% bébﬁtwémdé Honalg estpy @lftbe éﬂs@ gleptrophilic group.
conprises any of the above commercially available
f [Hoorexshpie $1 moaly fineldde @ fubstitentetd wdtichy edorngr au fluadescence
2 @natifyingpfuinvtion, $or dxalipte i arhetireargl disdlkgnyl hghreg mono-, di- or ri -
bieagi ngoup Mibidh EHiAH ey fihérefeAed bf tHe & ‘ﬁdﬁhartﬁ th@%ed part of the
hepednie iRl ©isdefhicaBsbrpRsPMbe villtie, bl perfofths MRERE Amdlioh.S

as herei nbefore def i ned and conpri ses functi onal Ity

d?fré de & ‘%hgﬁf 09(5 2554 | g%% W%ﬁ?@%en@ ﬂuotr_;)ghc;';ts
V P E) L. No.

ﬁ%s‘k %E’ 8 %%' a 5 i”g e ber of
2§17 EPupds Selg :S )Pﬁg ﬁfﬁ@ @r arvll wﬁ%ﬁﬁf g gs dlyes as descnbgd

hés &Qﬁbe?fela@e% fhew@ategtﬁ@ﬁ hoage mpnoratg@ hgﬁmdm tefagence.

as a

45

Suitably J7 — t - Fl comprising a BODIPY ™ structure is characterised by a

- dipyrrometheneboron difluoride core, optionally modified by one or two fused rings,

optionally substituted by one or several substituents such as alkyl, alkoxy, aryl,
heterocyclic and the like, wherein one substituent —t- is adapted 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



R ng at an al kyl hak
“Hetiacet ani de, sul phofsEeses
el ectrophilic group. 30 For exanple FI may include a
substituent -t- which perforns a fluorescence
nmodi fyi ng function, for exanple is a heteroaryl or
al kenyl such as nono-, di- or20ri - enyl group which
shifts the quorescence of the conpound to the red
paderivsd frone linkine ¥iar 1, magline sreunsacheraiebefuse definadameihnan carboxyl,
v alstighongte o5 as & betpipaten susk phg of §oe tiethiyleng Gerbvedfipom Huking at an
BO@HWH’IFME( guch- & Meforlyomidso halogeetamidel| siphondte datoe ney) the Tike
fl @bpmhmoun ncl ude those which span the visible
S5spectrum and include those listed in U S. Pat. No.
4, FY aa33@¢cludr 8. smﬁmhleMt- s hezibeRre defied Pahich Np .heteroaryl or
5, 2U8nyl88ch &% Bon@atdi- ddotri -eByl2ekdypl WBich dhits thatfluohdscence of the
5, 438p8A6 to theSed Partt of Nig. spBtrbiv arfiGRises’thp mbdogpticadnae wilae - as in
of USt $1i8328H; oumaysinclatie alkenl/i fsulmtitveniylinked ¢ oa¢ w+ more of an aryl,
10 s ubaboriyl be tikdBgiohp,Ypréfdeable tinled td asfuty bed sidechain ¢digprising (CH-
abemEOpH einirs 1 Be5 colR entim VS 5880854, atore iphefasablyr Bhled via an
heasioxyhigthylzhe teenaml cartuniyl; @b may dicludetan-arilalleapoary B £idp as in
a BOHOP¥I1BM structure is characterised by a
di pyrronet heneboron difluoride core, optionally
15 MO Udré Sidfebabl PR iuf thevorhuBer'r i ngs, optional ly
substituted by one or several substituents such as
al MI dibYeoriethéeBbrondiBubiedee LAAY&Iek Cindlading N8y 1dfCits possible

Wh@hih @H@uﬁbﬁéﬂsﬁgﬁt -t- is adapted for linking as
her ei nbefore defined to ackigand piecursor as

her ei nbef ore defi ned, the R ub&fl tpent -t- optionally
conprising a proxi rral ﬁ f‘u at d\ garyl noiety,
conprising a nedial short or long chain
al kynyl or cycl oal kyl noi yF ahd dnprising a noiety

El 20 derived fro ,I| via a reactive .
20 o WIHER or ea”é!é’F m ey SOPIBHEE HBRIgE site or

#g\ﬂ _ hy! ene deri ved
T

as a he

fromli I es | biomd

hal oaéeg 31:#‘1 %%P i Eﬁ% may; é}{e same or erent

el &¢ HGPC 0 ° SY§EO, iDFELg g@g plicenyl, alkynyl,
25 "y oy Yorhesy taaled H°§“‘1’il§ gpizgp fewer than

e

al R ﬁgrPO@EIhS THigH or unsybstityed eyl or {Péeraﬂveﬁ least four

shPFRsto R cars popshutipsh, altspatively adjagy %h? s {Bferndd2 taken in

aF?m‘BFatPH@HQB g sybsHents RS aad RA iakep iysophinatiopferm fused 6-

vaPl?B‘b% (WW?BI%SW%S or may include al kenyl

30sypstituent linked to one or nore of an aryl, 10

carbonyl or like group, preferably |linked to a fatty

acid sidechain conpri si CH r2) N where n = 5 -

22 as in US 5330854, not er i nked via an

aryl oxynet hyl ene to a a 7 or may include an

aryl al kenyl aryl group asRunF ¢S ®&005113. 15 More .

preferably -Fl is of the fornmula -Fl': Fly

di pyrronet heneborondi fl uori de anal ogues including any

of mchdlingsoy Pﬁitépoﬁsibiﬂ(ﬁrﬂ@gmnﬁglg’ahm posigsior sites: Rs

Rawherein any or each of R*>, R* or R’ or a ring atom may comprise a linking site
or functionality J as herembefore defined

35  each fused ring is optionally and independently substituted by H, halogen, nitro,

sulfo, cyano, alkyl, perfluoroalkyl, alkoxy, alkenyl, alkynyl, cycloalkyl, alkyithio,

alkylamido, amino, (mono or dialkyl)amino (wherein the alkyl portions of each

AMENDED SHEET




R5 NRNR2 4 F~ F 3 20 Werein any or each of R~ to
or a ring atomnmay conprise a linking site or

Wﬂﬁ?@‘t"‘?sé?ﬂél ity J as hereinbefore defined R7 i s RCT#EB2004/001418
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15

20
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C-R8; Substituents R, R2, R3, R4, R5, R6 and Rs which
may be the sanme or different are H, hal ogen, nitro,
sul fo, cyano, alkyl, perfluoroalkyl al koxy, al kenyl,
al kynyl, 25 cycloalkyl aryI kyI or acyl wherein

%}r Xy TOREIPRY: 6‘{‘3’ Ruing or fgtegparylamino;
&}éﬂ § afdt 311 4 iRrBpQ g peleroaronaiiss tingy dhats ar optionally
Hﬂﬁﬁmuﬁ%ﬁklnatlon and adj acent substituents

R5 and R6 taken in gonblnatlon form fused 6- nenbered

( Wetrably amvoomall of R higsR (s hetef@ry® MpreRteferabRBa single ring single
i nctercditon swch asfsulch 95 [pysivid) ltophonk) N@a 0P king fhé @D heteroatom
orstmictues suckhay ekavold) isoxazslCokalazdle, RidabolR/or Blulif ring such as
I i begzéxta@oleTBInZOGHIRAONS; DedzilnidiebR of kil rﬁfg one h%er%)atom structure

f Usieh boBedzbfuyan) idfold) PETEA gﬁrftﬁire defined 35 eac used
ring is optlonally and i ndépen ntIy substituted by H,

-t h ngﬁfgffvi%o 'Eﬂaglsgrt%,i{bog Ch ?ﬂg i%rg{] ewer @iuteé aryl, heteroaryl,

haMg& Eﬂ?g%;ss% {eﬁ o‘iﬂ%ﬂe al[gcbreD rfluoro%on}aulacFLAl

gg@ ot Rl @g%’ i eﬁ%ﬁ oo of e

PCT/GBZOO4/001418 21 contakn femeq han 20 carbons),
or substituted or unsubstit het er oaryl ,
aryl am do, heteroaryl am do, \ar het er oar yl oxy,
aryl am no or heteroaryl am no F}EF % 30 2 addi ti onal
fused benzo or heteroaromati‘c ri ngs''‘t’hat are
optionally substituted or unsubstituted. 5 Preferably
a?ﬁﬁﬁi all of RR"3 to R4'5 is heteroaryl, nore

ably a single ring single heteroatomsuch as
such as pyrrole, thiophene, faran or single ring di
het eroatom structure such as oxazol e, isoxazol e,

oyacfemblyl comprizirgesralegived fromMBODIFY MTHIR e RODPY FL (4,4-difluoro-
?:smﬁggyﬁgﬁzﬁg%mg@@mﬁﬁ%sﬁﬁ%@l SeidP’ ol ].?(DDIPY FL
i : (ﬁﬁ%r yéﬁfslﬂoﬁ%lrﬂe prefer gﬁg@jﬁ 'E%I&&SEQS

i ndol e, preferably thi"eny
selected fromthe BODI PY core structures of formnul ae

FL. A1 or FL. A2 ag shown bel ow, in\each case =

-~

i ndicatin achnent site of in and
I ncl udi ngia its possible |ink urations
or sites: X

MeOD

BODIPY TMR BODIPY FL  ethylene  diamine (X is
‘ CONH(CH2):NH;) or BODIPY FL (X is COOH)

Or Fl.A2 includihg any of its possible linking configurations or sites:



10

15

BF 15 F1. Al preferably conprising or derived from

BO@DdeYoddyR or BODI PY FL (4, 4-difl uoro-

5, 7di net hyl - 4- bor a- 3a, 4a- di aza- s-i ndacene- 3- pr oEF%‘?%ZO"“’"‘”‘”S

acid) or BODI PY FL 20 et hyl ene di am ne including any

of its possible linking configurations or sites: N N~

B, XF rFF MeO BODI PY TMR BODRPY FL et hyl ene di am.ne

(X is CONH(CH2)2NH2) or BODIPY FL (X is COON) 25 Or

F1. A2 including any of its possible Iinking

configurati sites: WD 20041088312

PCT/ GB20Q47TT00TH 1 22 NPl13, F S S preferably

conpri si Ngéz i ved from BCDI PY 630/ 650 or BCDI PY

630165Q_{mEt h}d broni de including any of its possible -

l'inking cgnfigurations or sites: 5 BODI PY 630/650

met hyl om de BODI PY 630/650 Br C NBN NAPF ,BF

~F S O1/C02H BODIPY 630/650 X rF J \ I'" O--)rNCH

O 19 preferably the succinimdyl esters thereof,

f o %%%?’&X SOBBPFBY @adreenl fom BODIPY 630/650 or BODIPY 630/650
methyl bromide including any of its possible linking configurations or sites:

BODIPY 630/650 methyl bromide .  BODIPY 630/650

BODIPY 630/650 X

glgst preferably the succinimidyl esters thereof, for example BODIPY 630/650 X-

Also disclosed is process for the preparétion ofa

libr_ary 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




lli brary as her ei nbgiERERAL:
&4¢tion of one or eatf G & prurality of’ligand
precursors and tag precursors conprising |inker
noieties or ligand, tag and IN, LWHE 23 I|inker
precursors wherein |linking nmay be at sane or different
reactive sites in different 23onpounds as herei nbefore
def.i ned. Preferably the process is a conbinatorial L
pr B&%‘Mreqﬂr%fsewgﬁw Jidng, menye e at s 08 gifferent; yegetive sites in
r e S¥eresh copnpoynds as hexgiwbefors defingdpr ecur sors of formul a B
IV _and/or IV IV (LigJL)mL-YLn |V Lig YL;a, )
c oRfRferably dhegmecesy is pojombinatenia] msgcess: Prefasehly the proessp somprises
5 or thereagtipn pfang gr@oxeilmﬁgrecmw@pf Hraledy agd/oglVoor JT -
asYier efiagel-orle—¥ef i ned 10 with one or nore of a :
pl W¥al i Big B anal ytical taggi ng substrates of formul a,
V eeraprsing &ne o iyoFenoll diffesent Weaative (gdouPa Y)norcBng farmiingy) a linking
onBnetionabityd, hror & dsthereamhieforedefinede groups YT fornming a-
10 | i withroge of Brofewnfat plambilyi afjandiytical Jaggg shbsteies béffonmla V and/or
deVned and optionally one or nmore linking species VI
orvi' ¥¢mTig" VI YLmL YLmwherein Lig, J, L, JT and
Tay§® andYgaL rTag)h s | ndependently as herei nbefore '
deéomymikingnose airnmbnee oordiffacht ceagios ngowpk Yor famning \4 dinking
15 | Vimctomalitydhlr §; sstherebeforedefiedh t he or 20 each
C oambaptidnalfy one bnubme kg speciesOPlardiTabd YI'vi a t he or .
eavh spe¥giE¥Lyl or VI' or VI" to forma plurality of.
c owpewindsig,af Lf lorait Tag bndiachen & indepbialentiyfief Hefitbefore defined
Pr @heeiithy ol daclb@iipotid eRRINGIRTYoHIN io taphble B taaclibrOwith the or
20 V' each@gmpburfdl of Fomhie! ¥idbet epionallp iiatBélor ¥4eR sE&Yest VIEor VI° or
Pr YTe sSfonfl adhRARE 6SRnipdindy cifcituld]l & Hetchibefore defined.
conprising a 25 plurality of conpounds of which one
O PRI b1 in Shle dRlea odh& o forh@ bV, "TadSs Fl as hereinbefore
heg&rnRbewas by &lel fB86bss Blial ARcYss! BAGldphing) LOKMEryYbénprising a
25 Ylplutalita¥ €onseth BRIf Wi @R6hd MemBFeQdHull dinalitiD ARl dftfb®Sula I’ as
f Ohereinbé&fic@sin@s herei nbefore defined, for exanple by;
substitution or by addition or 30 addition -
el SRl lehivE gAmbd O, YU RS Hab 4 bdiRBle 18RG1d S0up Functionalities for
SUjiiahy YasSRerifibedble ‘defibéd Mok @aepR Moy kuliReibh RNy lafdition or
30 angiditisl eopihibhifon’ RAGINY SubkhBRBof Seddfb:L i RERMIP selected : from

defehiiffl SHéfmophflic BUSBETRERIE FaciEEEO RN driibbdfeR HeinBd such
coyal ent leaving 35 Y Y 'Linkage,) groups

Elecirophilic Nucleophilic Resulting covalent  leaving

35 Y Y Linkage, J groups
Carboxylic acid alcohol ester -OH, -H .
Carboxylic acid amine carboxamide -OH, -H -
Carboxylic acid hydrazine hydrazide -O#, -H -
Alkyl halide alcohol ether -Hal, -H

40  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-,-HH -

45  Sulphonate esters alcohols ethers RSO3~ -H -
Suiphonate esters thiols thioethers RSOs-,-H -
Sulphonyl halides  amines sulphonamides-Hal, -H .
Sulphonyl halides = alcohols . sulphonate esters -Hal, -H

AMENDED SHEET




Car boxylic acid al cohol ester -OH, -H Carboxylic acid

0 fRepapoxam de -OH, -H Carboxylic acid hydrazine
hydrazide -OH, -H A kyl halide al cohol ether - H&/GB3404/001418
40 Al kyl halide thiol thioether -Hal, -H Al kyl halide

am ne al kylamne -Hal, -H Al kyl halide COON ester

-Hal, -H Hal oacetanides thiolsofhioethers -Hal, -H
Sul.phonate esters am nes al kyl am nes RS(8-, -H 45

Sul mangleesteer s dbalailol s etherse®8eB-, -H -;  _osu*, 1

Sul Pirsimmalessteer s ilkbrilies t hi oet hegge®SB-, -H  ogue 1 or Mt
Sul Sireininidealsieles @igines sul phonaghgagsdal . -H  qaue g

Sul. $ehhideadsicdes ghgahol s sul pho Bgrs - Hal Sﬁ'ri B
A BT, M el
Succi ni m de ester dlcohols - esters -Osu*, - -OSu¥, -H

Sucvg'&'- i ester al koxi des esters -OSu*, Hor.M
Succ];ln!lﬂlﬂlgﬁge ester thiols thioesters -0Osu*, -H

. Succi ni y de ester am ne carboxam de -OSu*, -H5
Succinim ester hydrazi ne hydrazide -OSu*, -H
V\A’]@&Lﬂ is]0 Oo 0O Addition reaction is suitably
sel ecte cycl oaddition or addition-elimnation

of electrophilic and nucl eophilic reactive

: 'V and V as herei nbefore "defined:
El ectro%hi I e Nucl eophil e Covalent Leaving Y'Y

0 5' m@&:&ﬁlﬁ mﬁzﬁbﬁe selekppa e f%lfll FeRafdiib8 S A@ition-elimination
6, defitidgydr o- | H-ii ndazol - 485&2 T SnS EDE Sy R @il &V &g hereinbefore
hy 3¢ 4,5, 6, 754.etrahydro-1 Hindazole H2O (5 or 6
rregierefrb Ie1, 4,5, Gmgi‘??% drocycl &S’@%Ht[ c] pyrazol e H2d-eaving

5, 8-di hydrocycl opent a[ c] pyr azol - &dne 20 wher ei Group

15 « §A9Y 3101 g pol af; | oaddi tion 4 e*F_’r eferably a " none

co?r“ﬁ (ks meBeudinuplcopiile) \6,7-diydrd-tdsindaropd(fiBedieny  H0

gridinseiane i s capephwiratine e4St6, brctmhyiroal Bonpesed of V H,0

or(S\or topeingirg) |y via a CoMpOMAISI6-gétralydrocyclopentalclpyrazole  H,0
3,0-dihydrocyclopenta[clpyrazol-4(1H)-one

20 wherein * is [3+2] dipolar cycloaddition 0

Preferably a compound of formula IV or IV” comprises no protecting group and is
ca_pable of reaction with a compound of V or V* optionally via a compound of VI,
vc.nthout degradation of functionality by choice of reaction and of respective reactive

25 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, Toom temperature or the like. Preferably the process comprises reaction wherein
reactive groups Y are selected so as o enable reaction with a fully deprotected ligand
1e without the need for protecting groups or so as to enable reaction with protecting

30  groups present which may be removed under mild conditions, for example one of

: Yug'o.r YL or Yr comprises amine or alcohol or thiol and the other COmprises
succimmide ester,

In the case that choice of reactive groups requires protection of compounds of

35 fo'rmula 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 disclosed process is characterised by a high yield of compoundsiof
formula I or I’ as hereinbefore defined by use of chemoselectivity and is superior to




“ T ‘r‘rprlses one or rore
protecting groups which are adapted for renoval under
anbi ent conditions, for exanple under neutral pH,
roomtenperature or the like. Preferably the process
conpri ses reaction wherein rﬁctlve groups Y are

degpavaeaiod iR iy SRt tPsiiostys eariypgous
gr8ﬁB§’ W'@&r‘é 5t o enabl e reactl on with protecting 30 -

ent whi ch be ve u,nd mld
a%?#ag{}@eﬁssnpg&?ﬁﬁ%% 2 ar! Yior YT
Scoﬁﬁ'@ﬂf‘%% he panpiecip BBy 3 Pm%”ﬁl 86?“Pa campoyph ek formula IV as
cohpreibsboresdeized; wither comppund (pfy farmulas &/ (GOmPrisiRG| @ creactive
of sweiunidyd gstery g@oUPerauﬁqlzé@ @go?@@l@b feragerzturepBitherd peed for
35 Sfbseqiand deprojection. Ing ayanfpgn ofithe fnventiqna they method
suewvwst%eﬁmm%dﬂ@m@lthwm@ﬂmqeaweondu tions,
0pr-ef er ap@g conpri ses benzyl oxycar bonyl and the I i ke
whCemparads picfapela I¥: IVani. &1 or &3 wean bepemmaeinllnavailablmor may
t ehperepamadebyoknavyivmeans o dinkeropay behingtaliedies apindependent entity or
pr By decenstaneted aspart of psybetivubcess at hascigbsfors sipfipad, preferably
gr Hupribgsisedyatan aidiiogil substitsut e hedigend moishoerdbiosstens dnoiety
15 byprortbgbacfionitebresif. conpounds of formula | or |I' as
her ei nbef ore defi ned E% use of chenpselectivity and is
SUMER FIE7OCH SRR FI8" kFSReUIRBChods whi ch prej udi ce
yi edrojsound  0f dohula dn o herinbefoes tdefired eampiising gho ugsstion of a
or conaivexit o fifgrople Iy ©r I mider ainipoutd ef fompbuvids Votmd optlonally
20 osdiiti@nalliydvl, ks haecisbaftie defied. by: 5 reacting the
unprotected primary al kyl am ne group of a conpound of -
f of\lbadigclpreddsa pregsifor ePeparatief ofned with a conmpound of
f oscthipcnd 6OTPE: TY & hewibefose deffal Bomipilihg: eGtthing where
gr esipmeRtislBl Mailiblebr pefirag thd BEgad pRécutr Mg, BY wéutideftknown in
25 f Othe 251)RHE GElihg HH RIkEEpreAitsor! VI8 iP Aighirédl|od lcomponents thereof,
adyAdrafeRting BEe biMaB LIV SiRs wasmgg o0 Pioi@Eon of IV may be
gr Rghitéd Yh SkEich Ak YWabdbn! RefMLWRE BY TerRbISE 88¢ Protddling -group
GO;FEB%E‘ dariff Mo, dptiondlly replcing \WittPA prdtecliRY which may
C bR RAfolved nhdd aaibieab dﬁfonMrea@@veoérﬁﬂﬁY‘iﬂﬂ w\wpzefembxy
30 et Jnh@ﬁlps ?Meﬁﬁbéﬁ&%ﬁéﬁh&ﬁ as an | ndepén

entity or constructed as part of a synt hetl c
Pre ' g.defined, preferably is
Sygyt sﬁt% &'5,6 oopﬁlmaiﬁ%é&i% %@hﬁ?ﬂ%%ﬂgﬁtuted

rma:&é 9hnal iy c%é
ré% atmc agent

(an% e ext19 Qﬁﬂl

7 S 19\%3 : % i %c%ed snioe

ade il 'On gorm Ligb -
A S A A e ‘Igt =v5 sesaOH

: ﬂm € tmg groups or R.b'
de di8 PE?S‘E Itrﬂtsc

40pre% %g%ﬁ# © SENB S ?’“\"Sr"i’nﬂ"% fmﬂ Erojesied inpsing, permprises

T
e RN groteiing, exoups Pijferably the protected inosine is reacted
_ with oxidising ‘agent and protected alkylamine which is an N-alkylcarboxamide with

~removal of amine protecting group to generate a reactive ligand;
¢), d) reacting p-hydroxybenzaldehyde with formaldehyde under acid catalysis and
45 protection of the resulling 4-hydroxy-3-hydroxymethylbenzaldehyde with
- dimethoxypropane to generate the resnlting acetonide. Converting the Benzaldehyde
to its corresponding epoxide and ring opening with a suitably protected linker such as

AMENDED SHEET
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commercially available or preparing the |Iigand

recursor Lig, by routes as known in 25 -the art, and
OV th 1inker precursor VI", if requiredPCHIGB2004/001418
conmponents thereof; and/or generating one or nore

reactive sites Y or YL;g or YL. Protection of |Vmay be
required in which case reaction_is followed by

renovi ng any protecting group resent during the

r €3l 106- 11 QRp1RE d ik Y1 LEP A ggd%ﬁo oo 38{1&%0%“9%%%%1% supplies
IS b LA 0 A o e L OFE, S

e & bl AMAL0L DA GIREIORRAR LD T rclitcs ing

Pref.efyably the .process c rises: a), ]
of Og%%ﬁs Zﬂt ,%Ql%y 1 -l%gqn%%ﬁ‘)lg‘fyaéq casgs thatpeieties are not reactive, or
ap s pitvrsecheatiing o wihey effqctie ipdlt dinking, £ that reaction of existing

cORYICHY & BE0URF Eroameneicialiytaveilahle corpowds g famiutg IV iog 142 and V or
coYpr weldg requise othe cinelsionoef peotetinigy gtaupe foi tfmctionalities present
c hheréinaini whichgaseta linkwt i$ isallpg difimictibha ishodanhbdiaii delong chain

10 wi stmditwe. dmianfrieoadvantage Stiteaidhintinolifledad vy Béhfer properties
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r efieilitaiéng Erokstig thel cdlmeFien hilirosRUHEILS B drophilicity and the like
n

N- Rengithek ¥ #hiBibbe a lifkdres fal i i ng
PL to geﬁ&érate Li g.eba-L. gqg preflgrag%%dcgba;l%g&ln%rl ses. a

KBl WA BO QLA AT6mRIIR VIGh 7Y %@% e q 5%@’5' Bfeted fr

AC 5 S Of ., RO} oLE 9 [Sgiected rom a
ST g R e b e
conprr e a s3i R XFRIER s eoRfanay  hetgrogloay gontaining, Creo
pr@?‘é‘f"&bﬁ?’d{‘}ﬂ’éﬁi‘?}lotﬂ’é@_ t eRpbingionse thereqfoawhich mant the monomeric,
ox3ligosery toligaenee senset @f2 tl 30 orpalymenih heting polymeric repeat
N-12 R9es5 DL 30t 380 wand lsompdsmraictive gaoipseorpited for tinking to ligand
grasdpilnoropborer stletal fear hihexy) gikody, thiol, thiokgasiing hydrazine,
pméhg@rmdilﬁehw ggﬁd& ﬁh@g{ a&ﬁﬁh%&wﬁsﬁa g€l bond, then a
C | spte a ‘ 5 :

< s gﬁp‘géw &y‘l/glg nrbga ipats i 8£ ﬁirmkhtugé I\, whereby is reactive

di met hoxypropane to generate the resulting acetonide.

VALt e de to its_. correspandi n ..
gifl %‘r;’ﬂ n_lgg ﬁaﬁﬁﬂgdg’@%&&%@@ﬁ 'th‘i?, IHT ﬁyee@;(%}a ;'eactlve §1tes,
| 10, dnking ) or move fuggadh, hapipiess W fopmla Bk 91 V. Proforably a linker
Pﬁ?‘@?@dﬁﬁ%‘%ﬁq gronp gy gabstrate. which genprstes| orgdanatepla moiety L as
FibgepBeforgslsfinedect i on under acid conditions supplies
Lig.cLc or Lig.dLd for coupling to an appropriate tag.
| Suitallyr 4 i linkenrprecivsort ofyomduls eI (€ &b ehbrtdinsedhds Wit long chain,
| icomerisingiratiohallyidesighéd Rin6Sordliby bt compfisihl YACRPE §ids providing
NPinRSenANG ihi HeE H‘%isq{e)‘einﬁégg@aﬁﬁleflh eféﬂbﬁf fink&' frecursor of

n%ﬂﬂ]ﬁé‘ ; ) IR(S Q,t QIT at !ll ’I'Th alr ) Ohhi i ci i
Hate B ll (LIRS, S,
111% ag]?)m dé elyc{gr ePOL ao?ggq*i?rgiet 1 or hydrazine

- — ==
-

a
2O Prsfespbly s 2:%%}% Gi9m mono; dhex i aring mepthane, amino

?;tethatlﬁg\“.@i hydrpxy aguee aeid] fromepolypeptide,air! fjom mono or

dpelygther darvativies thereofee diemine loo rdithid asuch 18 momo)of pobyethylene

| glygo¥dirartd emdmvenrthiofe of the invention linker L may

confer properties facilitating crossing the cell

nBrdferably, a Ly pRéRRios of Yormtul&l VRN 51 Qbd YroRD Sy £, dlbStituted or

agnsubstituteR0allcy1amiy, %B]iﬁ@a%?dpac i , Ltﬁé{?ohéﬁ,%kyl, and the
f 1 - [ -
HES bfdmhg%%g o%tlfltret gﬁgﬁg{i %2 e¥% “rititH i%ar;] L, mgre preferably

Pécée L Rb O%)_‘ gar anine, more preferably diamine
Sfaefifhh s ﬁ Anfino ethylene, amino acid or polypeptide, (I))r from ylvlmno or
‘polyether diemine such as polyethylene glycoldiamine, more preferably from
HaN(CH),aNHCO,CH,Ph, H,N(CH;)sNHCO,CH,Ph,
HoN((CH;),0)2(CH,);NHCO,CH,Ph and H,N(CHy),NHBoc where nis 2 to 8.
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15 heteroatom c species such as a species providing N,

{0 230 04/ > or a branched or straight chain saturated

or Undaturat ed, optionally heteroatom contai ni n§CT/GB2004/001418
Cl. 600 reactive hydrocarbon and conbi nati ons thereof,
whi ch may be nononeric, oligoneric having oligoneric

repeat of 2 to 30 or polyneric fﬁving pol yneri c repeat

in excess of 30 up to 300 and conprises reactive

groups or sites for linking to ligand 20 and
f1 Utefopdtiy @ 1R@bEpicestsby UMMKRE Pitend he&*&r clig substltuted
t hisibstiaded QlkyD }i%ﬁé o8, twoCY B e j@g d‘.% %lg, Lp LI Yz:

t hewkasig 1f.at 4 ses a & ngI e
as Rotelrbe ﬁﬁ;y present on the conpound of

f or ti th c und_of
oA 7L 5dgipind i %ateéﬁfa?bﬁné?ﬁ Nori B S/pnd
§°Y‘ﬁ§ m ‘:Ffs alky} eher methylenss alkyne, alkene,
0 NG QeirHblah FoandAhe liks wheneinHal i eny halogen
ehipyynca iqding, bromiecarur sor i s-sel ected from
hetpia { m&P@PWﬁ@Sdﬁot}ém keeiyg growps @atsach 25 -NHEOYCH, RIS
|Q¥Be?ffarl@lqg@m awgite, BPhic, Nablkylcarbokakirle, Boeard SRlike;
of formula VI is a short, mediumor |ong chain,
corfi# ‘§$°ﬁ1§e41aﬁrf@ﬂ18fllf%fselé‘é§lggned functionality and
coopmpaindgof FaGING HohPs AW &b Nreifibkls e' 804 t}é 1&1 rising the
MotatioalldeBRm T gibR fdi*c%rdiw%ﬁh&ke& fotthk ‘ifae it edlglsmg
ﬁ;ﬁfélifré&rss 9& hFlfeﬁfb é‘d mn%: Q’ D, (E'I?%g

o {30 dlelilg g iy of o
flsig?aé]iﬁn aC| 5X‘y( ?d ‘?j% ’inge)a ?@BE ”a{“m

oC g%?tea gq’i‘al i de, al kyl hal i de, aI dehyde
XI d sul phonyl chI ori de SO2ClI or hydrazine NHNH2i
°§ YetrﬁﬁBP othpd cempaisese firepaing opslimiiarprlitrary aefricampounds,
netPnEBGEg agreens tOeQSH@né?mémganﬂnhhmh tramspoandethealiles, selecting
argompoxoil ddenftifiodnip the/seeqehi dddaving Hch@.lﬁﬂlﬁllﬁﬁ@p@hes, and modlfylng or
pdigetidnatisidg by wature eSmbiveieeof ligdng la%ﬁﬁdiﬁoﬂ'inléh ebasw of the
s undicatforstitm dic Redcneb PrdpAiean tﬁﬁi%d fbr advantage

oroftifié GhverfiBn @ﬁ@ fxﬁﬂébt&la)f ? o

Vifeddbase] n%& %F Lﬁ}p %Jﬁf ﬁl{l 5 from <’f:‘l:ua screen

unsubst | t ut cyl am ne am noaci d, cycl oaI kyI

arﬂll r.oar aralkl and tcpt(f I|ke prowdlng one

or 1 %e efiy % o5 6&’3 C'nlfﬁ’fn e tagrte bgpwsed, whereby
pret %géﬁ éHféJ&er 5 vesiurnyisingly ifound that

oqud BI9iGhE withepiccqmsequsntisl I;lotﬂﬁamameafékﬁheranbiaaaemay result

o 3 HEEHS eompnonad avhiciis for arigloincgableitindiag.
fergse St(}no or polyether diam ne such as pol yet yI ene =

fos6i iha knaygras npyed tempouhd of 1 om

HEMWGIRR Y HNHOGR UdihberbiaN Hided P associated' with
Hafﬂéﬁﬁf%hZ ¥ % ; ‘E%b fmgof Spectral
¢ u@:eﬁqeﬂ%ea ifgfime and

&%E[% F e@ﬁ 61?18%
t?’sgw Igba,%ﬁbgﬂ armacology, de é:gllgpmessmg a
?gg ﬁuﬂége{ eXpEessing e m@aceﬂulamnayme such as
YE i otidg @h@#ﬂhﬂélester@e,a@r hdngi trnsparter addfercinbefbre defined
and given as the Inhibition or Antagonism of receptor binding or of receptor
functionality together with a value for the Inhibition ®K3p) or Antagomsm Ky
binding constants, and optionally together with fluorescent images of the
pharmacological binding in single living cells illustrating the defined inhibition or
antagonism.

Preferably the compound is associated with information relating fo s
pharmacological properties wherein pharmacology is defined in terms of a cell or
protein wherein the cell expresses a GPCR, intracellular enzyme or drug transporter



Preferably each YL is independently selected fromH,
CO2H, NH2, O, p, S and groups providing on reaction a

WO 2004/8853nd, al kyl such as nethyl ene, al kyne, POTKGB2804/001418
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NH, NR, 0, NRCO, S, CO NCO CHHal, P and the like
wherein Hal is any hal ogen selected from chlorine,

i odi ne, brom ne, or 10 vvherei n_ YL conprises protecting
IeaV| ng groups ZL such as - NHE¥? CH2Ph, H, OH,

Bﬁg{ ﬂ:&ls %rﬂ}f’]@R é‘h Ear% Ga(!)lké{’llg %ﬁp ghgrgfera%%?m terms
FHobt

i s et e R
hé?ls? A 25 UL RUARE BLFRU S 3= s APl A eceptr, &
d dsfagrarorecepior el agfan mﬁ’wm ﬁ@'f adrgpopgpigry omdike receptor, or
héepaprigrst en eindélfitosedf wgi ifracelhdarpenzyess meh as cyclic nucleotide
h@hesphbéditstemseledr asubstrdtet @rinhibitor of halrag trahspgytef ag hareinbefore
pldefisdd; tyoref preferatdy lin ¢earms MU O-¢ellls hexpkdsbing vwn@nchdenosine A;-
s edaeplior 108 batacABRIEBtoL ¥h b ixfhitithr A Sin BhacdliBl BRERhOSYch as an
atintbigRsof @sirdcenalal phaphbiiefighsa! ﬂ‘h%hﬁlaﬁ‘ﬁﬁ&%’gwal properties are
c %ﬁ'ﬁ E@sﬂrﬁﬁ@sr foR ggﬁu:ﬂ sl Etdaar 6’1‘}; Rraffe¥ f aél ﬁomsm of agonist

ﬁiﬁﬂéﬁssecoﬁ&’ g\{ﬁ%@ éé lgérfﬂmﬁs ° %uﬁﬁ?a@?i( DL ALY, antagonist K;
o8 o Sltmuld B i 4?‘233@%&5?31%%‘?5&5 “%%W%?rgﬁrs
d di f
p?f%?r@ ;gp ComBRoutts PEe ol e o herompele
t HI?%QE‘? eragty %Sh@ eqteflyfrem fosmulap rléaaamﬂeaféae& 1!83% LeFl € as
ph@iﬁ efosp defgdni sed library. In a particul ar
amﬂarthgg@vmtbat the invention the nol ecul ar
plhrwhenoLigdy Xo4@ iphokigaheimnsacly of Rahahti ® £ ds papyl, R.a® is H and
f eedhatis HRH-OUHREONI(CI) N hed Liibhasinle Bhgl b DKeEly and n=3
St r adrdQi¢ NISS, Fl is aoEhea&esnsdgeci fic for the tag to be
us e%héﬁ‘ﬁ'gﬁ@ XACRAd f.yd i‘ﬁnﬁl’@ BohdOr NBY, FEHWE ﬁud?@é?:bﬁydr'i@D
t B WhaGE is X&d&eﬂl@ Fﬂéﬁﬁi Fﬁ'o@ X 1hquiy 756)2r
aRqRt i %E%ré itf%id Ps (ph-

ol i ARk
F%‘?*ﬁ%?ﬁ@'& Z%&r”%‘ﬁ ch%i%%%d e b R e

| ose no or novel conpound of for a

| ' fwef @i@éﬁﬁ%@%ﬂ%@g RPRHY (e mg debE ate H
g% Bilag é@gw bopd, gnisi (€8 mavhenmyis 26,8 gr the@@l is mot NBD, or
p henaris|3oh08al0 grrl@pben Flds notrdansyd; éior m of Spectr al

Pr opehen big igi Ne2-sarinoplicayi)ahylidencsine &l Esis (EHRRLNEL, Fl is
FholdFITE0€7c @3 1:66 33 (8 and Em ssion quantumyield and

Papr waeel Digy isd €SGRed77 and €1, (R.AJ i€ ehdro 8L fiehihng} Fl is not
CBOdmrYeeThat; @s herei nbefore defined or expressing an

Int rv’&‘ﬁe@ﬂ ;’%gar;semlwc dﬂsL ‘?sci’quhéﬂféﬁieﬁﬂ}l' @ﬁtylamme, ie

o&' ' Is“gn t

eRalel i @ﬁrqprzremééé@ml —$H(CHp)s- or a single

v SINE- 1s ot ?I%% oqr erythosm or whels
fﬁE°ﬂ§HnF Arfey s ft g (A i b
( pKEYRSY %fggg" W&a%‘iﬁ@ ; =°5Indltl o

ogti‘ﬁhﬁi’l_%%lﬁ
p hemdrdd & nsi bi nding in single living ceI | s
illustrating the defined inhibition or antagonism 45

POptienalyl additimallpnpound i s associated with informati on
r el af)iwtgntidgiis XAQ haloibigrl wikincaich f BRET drides, a,wsqfrepyl, Ra’is H
phad Rt G 0BN-OCHISONEROH))INEE 48 I0{s 2 s@@ld bo2k Fl 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.



prote| n wherein the cell expresses a GPCR
0? Gdskiy ar enzyme or drug transporter WO
2004/ 088312 PCT/ GB2004/ 001418 28 or the prot ei ACTEBL004/001418
GPCR, intracellular enzyme or drug transporter
preferably in terms of a CHO cell conprising GPCR
receptors as hereinbefore definggl, preferably

seI lgr&e %I Jom denosi ne recept or such as an A, -

A a&%a%f?%eé%eﬁ{ ligand gf th?)%‘?‘é“&tﬁ@%?@@étpwlmh
Sucmamsammﬂé DindiB 2Ffindydar(d3ids ﬁ@fbtleﬂﬂ%ﬁwy ®rQ§ ahl dtRagonist which
r ecepintiins {5 bindeQTRAINSSSod kAR & WR&n B ﬁ]to ﬂuorescent moiety FL
| NtFia6Rkddnt aligaﬁd‘sz hHed aﬁm&y C.‘:l.l(l}]f: tﬁ‘EHC1 gg ngr pgrmanently, semi-

ay

sph
A ﬁ%ﬁg‘é{]ﬁ Q{i{lg&ﬁ‘s‘}erﬁ %%ﬂ e;r%r r cg,[ufdl ot washéd away when

preferably In terns cell's expressing hunan

ad EF@SEdAEnt A andE Qﬁﬁ@&:@ Ber@*h n{tégtb@ 1rﬁ1g1[e§r§9§p3£%11?y acgve - of may be

bi tor o i ntracel
10 EH“’B Mﬁ& ﬂ?ﬁﬁlﬂ%‘éﬁ’ aafiver alybgnymé ligand may be
ph ﬂ??&ﬂb?scfg‘iaﬁ%ﬂlatﬁ PHREPR eldisantically ativedsomerECso val ues
for agﬁnl st stinmulated - or pK; values for antagonism
of “Hefotiredased sinayRl spelyedigansitd nessenger generation, or
su fenmre &V ianIVahsbgeinbefond defirell ot liKrary ViRlretFuséMl for linking to any
st isnitdbie tagrof dermivld VinrtV e lefeihbufsrd@etihed, ar enzymes or
15 dr wdikithepegvidottBats.  Pref er abl y a novel conpound is of
the formﬂeﬁﬂl i?srL aﬁﬁ ?r3ed1 Eniflé b RESinb iR BEShed wherein
pr &f'ena i ard R. G4 gd gtgiﬁ%%rgﬂ 4 @ﬁﬁnRa is

f
t OnH ‘fl leorﬁl f or e
pr oV SO giiig (glig 'igf 7 ﬂi].qﬂléﬂ-a‘!_ {3%1 g éfvl\]ilhcfélee&%lQHPhOH

PhP o arPal HC@NEpngl e hBA@CERCONEECH;);NH,,
2=|s NCS, FI B 2GOHENNERcei n;  or or

V\/n hOQJEEGD@CgAHMOHzC&&I@M@IﬁPhOw oor NCS, Fl is

not f| uvihesdegnisoCGRBEL77 ithenwhels hdtg—CECRYIKTIS, NH, (CA

i s12b10F486c0f CA 134: 204756); or vvhen L|€Cg :?s AD)AZWCH%)'2 2

25 R b i Swﬁfﬁ m%dbﬂ, BM&JT@IE‘)} 1§ 123%%348 or L is not
Clmg)mﬁ Sis "o HNH; or
( ?f@(@fﬂ & e y - Or ’SF? C 2b‘§ fenis2—

CHz, wh

s %ngi %g S o G Lt
3, 1 8 n FI is not dansyl; or when Lig is
NE[velienuig ig %IBFR@ML e 1ok CHAShYINTS (Si41108:255827)

( ympihig is (C1 1685530 isotot RCHe),NEA aSwhé&b Libis(iippradidlol L is not

21211‘5‘13(516@426@7 and L (R d2) is nono amine
mant hane, Fl is not BODI PY(r) TI\/R or vvhen Lig is

35 Ccmﬁiﬂy aNflove] | aﬂd—imﬂelﬂftﬁv% ﬁﬂ? ffuld T9 wherein

doboRbitsarelds(
%ﬂembefore
M&ﬁgﬁ'é’ﬁ efgtghgllyﬁg or er yt ereLml? Wﬁ‘?ﬁﬁ@ ,

MeRish aRGesclls 4 rﬁw&%oﬁ)&)ﬂ-oqe intter 013 1:56155 (4)); or
40  formula V or V* as hereinbefore defined-or library thereof

Also disclosed is a kit comprising hcand

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 fornnula I as
45  hereinbefore defined.

Also disclosed is the use of a fluorescent ligand of

formula I or I as hereinbefore defined or library thereof for visualising receptors or



when Lig is CGP12177 and L is a single bond, Fl is not
X en Lig is alprenolol i.e o-prop-2-enyl
‘Eﬁ?r?%%sgn Lis -C(CH3)2- or a single bond, FlPFEGze04001418
NBD. 40 Optionally additionally a) when Ligis XACie
in Lig.a when each of Ral and R a2 is propyl, Ra3 is
H and R a4 is Ph-OCH2CONH(CH2)Z2NH, and L is a single
bond Fl is not BODIPY TM 630/ ; or 45 b) when Lig
| s raBiptor binding, bsedigshamboldgishNFbFerBANGK b firdbnt ligand, in
BOMigly Thirou i Pentiti€s that bind to the target receptor,
> 'baﬁugj a;g&ﬂg r\%r%é gﬁe T a substrate of
f é |§P° oL ﬁalgstsgﬁ) e for transport, in
% gH s%%?.t% i]&e. hFrfergbly the use comprises
i R teRbpiAvs et prefargbly; camfeqal microscopy or
| i NRRECFE Hoeien ¢ €qRy- tireferaply (e ase elows it aalgulate ligand
may canstaptst gnd yeneentration; oy sWi-pepulationanefit 4 yreceptor type,
sefriragelulapaprymeof dpg trensportenas hereinbefomydefiabdi n bound

or By hed ., a when unbound |igand is washed

away. F ﬁogér/%g%gﬂhoﬁ\?%é‘??@gmoﬁ%@%%red he?ei n may be

i nirdribitiohy infpaceltelbd enayhé viahibitioRor berug! #hspbANSt I Bbition and

| nvisnaligativn BoMprisih chiftadivi LAMMrYsRAH liphBd a8 Aekefbbfott ABfined with

| I gaaspi@in BRonctQo FREBRN bR t@ﬁiﬁ%é% ﬁfereg? iog qgangfort thereby,
r

15 i t end@étl i ﬁ%%%? ' se
novel rgﬁﬁéld\%ﬁﬁgﬁgbo g‘?%@aﬁ?\?o fef as

hepei 0 defined or:library thereof useful for

| iﬁkﬁ}%}ﬁﬁe E I)(?é@ﬁeag?lg rp%glp%lf SPEFWEI gox_@ 8?]}1]50" cegls extracts, -cell

her el n%eaag?g %/ P& Jecopsaiitgt TPirInspresombiant protaipeer synthesised

Lj ofeng ana the ks, and ipchydes #farget Sonthergomponnd of formula I. Samples

20 egornpining sl gmeteriald mgve be) gerived fiom pantsy enisials,Rfrig, protists,
H, bagigrisa arrhrger cplldings deriv@ddram shdt dreani€AL7Anitdat o Readflcells used
i sto preparg the/sioply plag bo healthyPHOGERGERARA] Bid WeRIptiBAAILRASkd in the
Radiagnosishafl 4 \disca6Biuéh ab etkadinitdor candi@! R y2eka HydH
2GnPeHSiAGOEREME 6bbpridde Q%ﬁél? S Y

25 PhOCH2CONH( CHZ) sNH2, PhOCH2 COHNNHZ,

or Hogen
P ( C) PhOH: . or when }_i i S, )
G T Ll SR
P gwr%@s Portes i

) Livigg cells, gngyahrane containing these
( TRARPIS M qrehug 3nsodiels, onfPCR arrays. Cell
30 néRaterglpmake ehtaingdin knoweHpmes (42 paliiihg GAlls or by expressing
1petom@ayellsor L is not (CH2)nNH2 where n is 2 - 12
(CA 108: 715);
In a preferred embodiment the cell material is a cell expressing a GPCR, enzyme or
drug transporter. GPCR’s are possibly the single most important class of targets for
35 current and prospective drug therapies.

More preferably the sample comprises GPCR receptors selected from adenosine A;-
R Asz‘s Agzp- and Aj-receptors, By, Bo- and Ba- adrenoceptors, or comprises inhibitors
of intracellular enzymes such as cyclic nucleotide phosphodiesterases, most
40 prefera!)ly CHO-cells expressing human adenosine Ay-receptor or beta-adrencceptor
or an ihibitor of an intracellular enzyme such as an inhibitor of intracellular
phosphodiesterases. ‘

Cell ma'teﬁal may be tagged prior to contact with the fluorescent ligand, for example
45 by tagging with GFP, for example GFP tagged GPCR’s, GFP tagged intracellufar
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



or when Lig is alprenolol L is not (CH2)$NH2 or when
oW pranolol L is not 30 (CH2)4NH2 (CA
%?%Og@‘ﬁ?ﬁor when Lig is alprenolol L is not PCT/GB2004/001418
CH2C( CH3) 2NH2 ( CA 108:215827) or when Lig is IC
118551 L is not (CH2)2NH2 or when Lig is propranolol L
is not (CH2)2NH2 (CA 98:4564) i35 Preferably a novel
| i gand-|inker conprising a conpound of fornmula IV
wherigiafising cofpthin erells redbptonss dhey@bsoe tRmnSpdiRtd, nsﬂ 6{3&1@ with the
1 edbioreseergligudsYug i S as herel nbefore ‘defined
preferably of formula ng L I ror Lig.LI" as

5??%%%3?? diﬁé Qéﬁﬂpie% & ﬂlo acutely dispersed cell

r Xar e rs aé dAf AP agutely dispersed cells.

ngb B 186 @&%p@mket of the receptor,

%’r"g‘% e F 35 raspr&fmeér ﬂﬂ%@ecem/ (ant)agonist.

modiymedheigandcan frgﬁalmng aptagonist

pr é’ '%Y‘Wr Hr’zﬁrIY‘f@ﬁf t@oﬁ?ﬁ?@@l igenisfs activating activigys ie 4Btivating the
Oher %@&?@P@%Pﬂmmw so disclosed is the use of a
fluorescent ligand of formula | or |I' as hereinbefore

defbaawthnd for dugriensport edd sitatrateiof ki irigpbREEREAIDe to follow
or thaOstalgs} 6.0 8R3dEnFURI GRARHROL 48 the Qell RYBRbP(If the transporter
bi nmivey theadrag d6ion@ IS ORTBAG! Rﬁ&ﬁé'th@ CARCHitheibSatt 6 follow the

15 | digsappesBicel of di bmpoind e m%é cél a%‘ﬁqglcg) @hrance in the
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115 - for example

rﬁgﬁfﬁj:ﬁal thzﬂ; g forably the method
dr 49, l{ans ohi t]i fzg 3t°re n@%@?te%‘ﬂ by dransporter
sut talll’d é""? 0 jthe 5 % Py gn Hahibitpy ofrthis first
di G 8 slhan ﬁ'éomt%gthwﬁmrmﬁtyem@ from the cells via an
cC r@@gnpu@p@nweﬂ uorescence detection techni que

nore preferably confocal mcroscopy or fluorescence

c oflee imethagin of reibition cxfpy . dridg af@piey hale beSRoAitdRWShY Qetecting

Cdbmdlhgﬂmtﬂﬂtgﬁmrteﬁbﬂtﬁddeﬂm ants and concentration
of sub-popul ations of a receptor type, intracellular

ef{ﬁ'ﬁﬁg}lwi e %e&ﬁ@nﬁeﬁfdﬁ% %&cﬁﬁ% gale rb?ﬁﬁé’e{) Sn zgéé) %ncél includes

noyglaceMas ﬁ%%é &in%ﬁgr 09
A

Ll stribution of

> 9. Cﬁ 5

' '}ﬂiol?ésE r |ab| 1ﬂ[ erﬁ %{gﬁp p,g}j rescence

?ﬁ'ﬁgtﬁ gr a ? qo gp% fespanse 1s%ected by

Afrp PRTIPLSS, lasar-sca@mngt dedots, nfiuprpmeters,

oP P %lief’l Wm P@Mteﬁr ﬂ@lﬂm@@rmlcrmom fluoteScamidmicroscopes
dévree e5 epifbiosasernse ar ddnforabscyiometeny, remivad hnd thédikeppreferably
ACGHM) eonfieopl platerreadses, dhiokesteiioe hoRkisaton IﬂﬁfeQQach FCS. Where
c thd mmpleislexenined bihg acfdw cyﬂ%ﬁmeﬁ@hﬁﬁaﬂoﬁlﬁﬂ & £4nplk optionally
r daeobindek isbitiing GombO i1 the S&AHkR idﬁimg W%cgéscence response.

synthesised proteins and the I 1

t ?I ﬂl@fhofi Gbr ﬁ]ﬁ@fl& %P‘Eig:irilﬁ‘gf)ﬁ or dg{‘?‘é cla:g?cilc g otﬁ.p wwéﬁqup may be in

anl rra ung| , protists, bacterl a, archae or cell
hfa}eﬁartg(%[alr X&gntageome %H&cli] ﬂgcrn%s%glllt {lgnds él%lsggalbleor pl ant

Or use 1n combmaﬁon with FCS enabling the study of ligand-receptor binding at the
single molecule level. Because of the nafure of the events being monitored FCS is
ideal for the study of thermodynamic and kinetic features of molecular interactions in
solution. Another particular advantage of the invention is that the FCS approach can
be adapted to monitor 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.




to prepare the sanple may be healthy or disfunctiona
di agnosi s of a di sease

ionally used in the
g{}gﬁﬁggs gjkaem a or cancer. In a preferred enb8§T{fein004061418
of the invention the sanple conprises mammalian
cells, extracts and honogenates thereof. 25
Preferably a sanple conprises Ijwve cell material, nore
preferably including individual cells or sub cell
cony; Eptlf‘@?}fl% shavysg lpwdtaskatoupd dbiopesceicedt GPARs pecessary to remove
i ntinheend ligand bynwashug bmforsmegforminpsibet ensfodal nlitiosewpy or FCS. Tt
celi$ sthereforbr possitde roanmsasgret iReMscicot Riths fime, in both time and
solcobednirsoh dgeaidmbiannenzynes or drug transporters or

SGPCR arrays. Cell 30 material nmay be obtained in known
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Dok bt L 53] it

I'S bindnsg. 'ViSddh )E%} H99r rg é’g arfﬁ] etn(ﬁ‘gc;glil i & “slice” through an
r

Ur a0ERALLE bl ,OSS

| n‘ﬂﬂlyb%% (?gig?s PF’ a gr Sﬁﬁ;‘ i ark Joitierent coloured channels
prospect | Qgspalise getferer PHME®ESDbI y the sanpl e

co i ses GPCR receptors selected from adenosi ne Al -

AM: =PABg2 NORANYasIve, B@lﬁpg,wlmpl} anpplysegntheydiffusion characteristics of
adPENEEHt Spasics dhrogghnar vesp smaliixoitatinsvoluine (<107°1) by statistically
i nipaling e patian of their phottn amissipnt.i Thus est-diffistie; free ligand can be
phéistiguishedt cfiern e sslowlysdiffibingr abespadilbouaio K@indS and  quantified
expnedsncugslyuwhon tderudeindds AdcaliesPR) S @I membrane, Preferably the
bemathodr @ivogRpitiy FUS agbmpiled! fdbs?ingd AulRhfidhe! ihU!filorescence
eNAYIRItH e B cdRfRAl Vol §Ok1®FL! Hti@ﬁéée is of these fluctuations
i
3

I aﬂ%
Pheseh pibSShBh 356 tbg% bed"BE ﬂfﬂpﬁﬁ s i
i : £ 9L LIHus : prfration qfthe
15 i bl e %%g&&%@%@ﬁ e L
a@’%‘“ﬁﬂ?%@e‘l‘}aﬂ“ﬁ? s Hipeiegged drug
tr 1(%rters, or a native receptor, intracellular
enzypbliugsescenes cofTelations pricirescopy) whiredlates fluctimtiess ém fluorescence
arﬁmlﬁﬁﬂz ofy pertistes rio (parapettens dnch as phitiole WL AN LGRAKAton for the
PGudBoD oxwi@blat ifiterRtions fniablutish.NBCS festditiallgIthonitors spontaneous
[dhwmhﬂi y bb‘me Qgﬂezﬂwb‘iﬁsl _?‘gﬁt;it&fmﬁp%t FhibressiillyOMBEdcdY MblBules in a
Croscoysic "REC S i
oSl n WoRiRRsI$10 l@?&c}%paeﬂrigéé@ggﬁ ﬂgfgﬁf%éd“sed laser

mMphmane sanples or in acut
sanpl es, for exanpl e endogenous receptors such as

A 1A hspersed. cells. Th enosi n ..
P RS BB pto ‘%‘3@?‘? ﬁ%&@g&ﬁe Er% B AFERRIOR ffusion timo of a
pZ) %Zle 7 H@djrtgtt cpendentgp,taginags of thergavernomelacnlea Yihen small
wehts therpioze rapidly @Hasingealeptlo pesscimoughathe) paflordfsthe laser they
weredee ippidly flyclusting dinontscencir inbsbsity ipattens] fgtiengist When larger
| mepeanles sy graigh thg beamathoyipsiduck barktsef figdrestchye that are more
i sustandb. ernseglmhﬂy theoiporeasd ipht i@k 0f @ Hisfblechds, eb @s a result of
atighnch binting, e detdtdde 6@ RhOmSrehst) & HRD %ﬁﬁ{hi@{ féﬁ.&dé] Of thESesultant
nmeidiasledyds, drug transport .of a substrate of a drug
transporter would be to follow the uptake of the

CF[ﬁb?ébB c%fmfc%g&g jnto t el l.. cytosol (if.ttie 1
Sy e B P el
aredd a ]é’atPﬂ&:é%%‘me “@Sﬁg%ra?@iﬁicspé (GROR receptos subtypes, such as
c2Yqnosing and the like secepiore dheinreginnal distribution and cellular localisation,

Also disclosed is the use of a fluorescent target

:’t‘or the fluorescent ligand, for example, a Green Fluorescent Protein-tagged receptor, -
intracellular enzyme or drug transporter. In this case the speciral characteristics of
the fluorescent ligand are chosen to allow separate detection of the location of both
the fluorescent ligand and the fluorescent receptor, intracellular enzyme or drug

E.
=

=]




extracel lular nedium (if the transporter noves the

f the cells - for exanple in the case
ﬁ%?%@?%ﬁsgorter is an ATP-driven punp). Pr efera%(FVGPFl@‘”OOI‘"S

method conprises nonitoring transport of a-drug into
a cell via an equilibriumtransporter that noves the
conpound into the cell - then applying an inhibitor of
this first 20 equilibriumtranspbrter, and nonitoring
the export of the drug fromthe cells via an
AT Rradsporter. Susp-conelatigo flueresceibe cortlation epectidbidplyt drofluorescence
of lﬁedsflt}gnieaﬁmanaftﬁ oill e, dIRWEHY @@ehtiy 88lysis tof! Nigand-receptor,
hgyrhe) Eligdn ifaf§poRter [d2Ca 08! trarPbii Goferachivns in 2 single
@'éhiénthe'l‘ﬁﬁt 1208istinG! #EhN GridelLE thdiods $RAMAS ' BFP-protein
%ﬁﬁ%&ﬁﬁﬁe a&s@. 4 UHE SassAlSt RGhIviYE: b Pfee, thehdyf tramsfer (FRET).

d| g?@ﬁ utl on o g’j\'%'l‘sgicgipesc:enmczs(S| n\é\?\éeand nmul ti
ph?\ﬁs%%c osédui% @éfs‘%‘lﬁ%cee (l}I!'él?;nlong%f | uorescence

51\? con‘g‘;[l ereof or the like. The
opPPd F‘é‘%‘ 5’6‘11?5% %I?“H %‘m domaipie gipieatmehazienitops tag for a
10 ¢ o pppupercipily putthody e Taresy | heemaghitiniy Jhet @) s This is then
ph@ﬂéféﬁ&éég C Qafmﬂl rand wﬂu@\escenhmmwwdpethe tag sequence is used in
m bvisgosfetq providsriwesshiur ahalysis of fasressant ligasd-receptor interactions
epad dasoribst for € Petaggaiyiroedls, aboyé.onet ers, readers and
the like, preferably CSLM confocal plate readers,
15 f ﬁbpégdeml@rqo@@meltsadxp@mqglaakn readers or FCS. \Were

t hﬁu%%ﬁCR%n@diﬁEﬂ &ea aﬂl %‘7 fBg gQéTWitﬁra dﬂuorescent antibody

CXRTHA E o analys:s of
St e Rl S?rzqe%baé‘?%%&}%é ik
'nmSQHIsbIQ&dQJaﬂ%o%%hlﬁg e&g&f to the invention may:

be in vitro or invivo. particul ar advant age

t hiormylacl o I s hersinhsfore ﬂgﬁmisara} @t@g&ttthm@m provided asr cell line,
c omsmbzatiegierived fromGack aabll ling ot hmteit sollpbiiised from that cell line. The
| i edhderived phateridli mely rise providel isicigl of thicecfmms] €Velfrom cells
Beexquessiigf a pleen flabieseeno broidia teuedtrécdpid) htrRahiley &zyme or drug
25 FGearisportél §3) fHHAY cdllies Edéﬁhi %n &4 ﬁfpqugrfaffh ﬁﬁﬁﬂermaﬂy available
Sp
i

ki
sl ﬂ‘ﬁ&rb&efllsﬁghggﬁrﬁ% dixf g)ol ?ﬁ?&ggfpa d@ltont age ecific fluorescent

|nvent| nis he FCS approach can 45 be adapt ed
t g_noni t.or or b|nd|n t the sin
ey ﬂL}}p B B &5% 8 it &emegl%ag@ecompound of

30 | HoBRul a%la?re ﬁﬁcge defined and esaﬂr;t angifody ne pative protein

f owhich sanbe veed in 9ative (pen-menpimhynant) ¢ells. t he conf ocall

vol une. WD 2004/ 088312 PCT/ GB2004/ 001418 32 Wth

| ilgaenth cadsevihngpeetisl bhakigiedstivg df ther @sgRee doft fodulaol or I° and

Nefesesteit ARiboeyoY Sree flRGresehnt pARGH aRY sS4l DRI @ﬁtﬁnum two-
35 pQ!’ofl&frm Bds§bbipstionONfIa6RbeLE ' FHRRYiof" §JG§trt %?Bﬂr S(smgle or

Eﬁ%ﬁ 233& ble to neasure fluorescenc
t and concentration dependent nanner. 5
focal mi cr.osco allo jsualisatio
I A Sl B2 e 0
fl a%@mmmstsm@eﬁﬁ ﬁ?hea}?é
40 rece tor

In the Figures:
Fig 1 shows binding of BODIPY-XAC to CHO-K1 cells expressing the human Al-

receptor with a Green fluorescent protein tag attached to the C terminus. (a) binding
of red ligand; (b) location of A1-GFP receptor and (c) co-localisation (yellow) of two
45  signals obtained via confocal microscopy, more specifically Figure 1 shows images
taken from confocal microscopy imaging of a) fluorescence derived from XAC BY-
630 binding to receptors on the surface of CHO cells observed at the red channel, b)
fluorescence derived from green fluorescent protein fused fo the C terminus of the




bi ndi ng. Visualisation is of a particular plane of
focus such that a "slice" through an individual cell

WR)0S8Hser ved, as known in the art DifferentPCT/GB2004/001418

5

col oured channels 10 may be selected to visualise
different fluorophore types. FCS is a non-invasive

t echni que whi ch anal yses the diffusion characteristics
of fluorescent species throughga very snal

excitation vol ume (<10- 151) by statlstlcally

an Bgiﬁe ALbEofhrOlex hRGILL LAl L3 locations
M% g'tg ﬁgg@?{bﬁ%} %J% dbg/r@% ﬁ ?@ﬁyﬂg Eéa::t(i‘?czl) b) lshofhlfmg

qu }’ﬁl’ Ug Wﬁeﬁo ] -mﬂ| g is specific to
| oEﬁ&Fl? 9"e°'d W& 1 QR Y5 Aty HHO ﬁéeﬂﬁﬁme%ﬁmg the
DR A4 rlie?F‘gj’ Qreveitla P@%ﬁ@omhpmtﬁgnﬂmmh@d torthe iGhterminus,
f | (ﬂ)rbé@dé% &€ req hgends i(b) ldcation 0B H¥loGEP recdpioreands (c) co-localisation
<1(reliow) oS signalsebitained vipsionfoohl mivesseopy.uct uat i ons

gives informati on about the speed of diffusion (i.e

nmaBsthe Sohemamcentrati on of the 20 fl uorescent

10 nofeleieed  Plicee Rimthddig Solite® ot | @ NEmftfeaist ofiahf h@nﬁﬁhe receptor

anghy Lig gande), (sl ow di f fusi ng) can be quantified
S| SaHehRBSOMR ¥ sy Syith ﬁm‘f&lflo %ﬂ esid Vw6 Y& fosine receptor

o e

i T A 0.5 e b i
rmHgt Ejfg E]gdﬂf’as* L}S %ﬁgyg@@dl preenserthig - L~ Z, ﬁo&ﬁl linker

f | PrEeaL Zd-8L f | uorescently tagged molecules in a
m croscopi ¢ detection volunme (10-151) through anal ysis

byEzamplestdl vCf ocused | aser beam 30 These

20 f | ot fodibivimscanumandeart Bjathesided @f ntstiellbandbiadiaf affinity studied:

30

35

40

di Efaisplem lorR O €1 Mleﬁﬁhﬁdlﬁ@e]ﬁérs@nta?&hgtbd e which is
di xag¢t BO]EPQ"WESOC(@) the mass o e given nol ecul e.

V\hsw[em/@zﬁﬁd&ﬁw =r96e%to&%g¢lﬁkt d; Lf ;S' Bgogglczcul es

sity patterns,
e’%‘%rgﬁﬁgg%ﬁ ough the beam
| uorescence that are nore 35
}he increase in the mass of a
s gegepter agonists gand bi nding, is
Yﬁéﬁ@éﬁ@(‘})n the diffusion time of the
r eSlghbutenol -BRQIPBE63N/630 ) uor escence ni croscopy may be
uskxhniple Wdd/ B4 Befaradmapteoesondntadoniie cel | or sub 40
ceCGRI2Y77-BOBIPVIGRD/65@ () tivity and speed. In this way
hi eylo @hﬁ]mmmmm(gynds could help to elucidate
woﬂ(g@}ggq_gdjgmptggg/ﬁgg S of GPCR receptor subtypes,

Su&fbrél:ﬁ: ola %3%% I i ke recept ors, their
l‘g@ﬁ o b lcléf) ole l.i,S tli,aon.f Al so
| 9] cl | T oot or
599333?@(@3% for exanple, a Geen
FI uorescent Pr ot el n-tagged receptor, intracellular
sporter. In this case the spectral
OB Nk P s baired o B AN 330 (oM pmavineer,

t ondlDClyos EPIBQicl. Tasnaicalisbiftsd(f) arkeedoodat ingprowith edference to the
t hresitlial aobvsntesignal Ty Coapling bmstantsq/paeeedordetcia piefis, and signal

. i nhohiphtites ae desuribes bk (ﬂﬁgl&)m&ﬁﬁl&)o&@ @dotiblet of doublets), t

45

PSS, 30 4O kA br @Foad). Where given, assignments are made based on
homonuclear correlation spectroscopy (COSY-45) and, where available, are in full
agreement with literature values (Jacobsen KA et al., J. Med. Chem. (1985), 28,
1341-6).



transporter. Cross-correlation fluorescence
correl ati on spectroscopy or fluorescence intensity

WOSA04958%ant s will then, allow the quantitati ve@CT/GB2004/001418
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anal ysis of |igand-receptor, |igand-enzyne,

| i gand-drug transporter or drug transport interactions
in a single neasurenent. Thleg#s di stinct fromprior
art methods involving GFP prot®ln 5 transl ocation
assays and assays |nvoIV|ng quorescence energy

tr 8% LCV@SQU y &“ g ach th996
N_fﬁA llf‘éﬁ 8&3 o gl\jly aﬁg% 12@ xq;aeé(g.v rate of
Ueli?o |Aa|wa;tera(ﬂegasaﬁ¢byhehum
anlf %erﬁ %r@ﬁgfﬁfqdrh}ﬁomww) This is then
eﬁgressed in CHO ceIIs and a fluorescent antibody to

nce is used in living cells to provide
t wo- colour anal ysis of fluorescent |igand-receptor

i [AnsSymihesite of ad indifedas 6 Rubag@nd A reédittSantagonists
abloVEACIBYABB (1)di scl osed are CHO cells expressing a
cell surface GPCR nodified as clained in daim37 for

use with a fluorescent antibody to the tag sequence
is used in living cells to provide two-col our anal ysis

of fluorescent I|gand r eptor |nteract|ons as

s riubed fomGFB-ta ged teins abqye Al's
dg&&;@ﬁm Ki t rlosL Nor mul a_
as nerei nbefore defi arget ther

prov jded as a cell |ine, nbrane derived fro

eet—t—re—o+ n:rr\fnln solubilised fromthat cell

The cell derlved material may be provided in one of

e f (1) fromcells expressing a green
fl %‘E tein ta ed receptor, intracellular
%‘E’a@% dpgirings: GROBEPY §30/600:%-BEORMELE hsRT, (72%).

ex eSS|n an e |tope tag for a commercially avail abl e

Y éﬁ@ b dyasaynit®yised by tedetingoihe printaey alldyd amine group
mwmcmmmm@f-ﬁmmxemccmmybeﬂ& oldbfar Probes). XAC
pmn&Eﬂ&ﬂOxbﬁe&ﬁn@dhﬁNﬂ@Hhﬁ&hﬁH&ﬂﬂhﬁ&@ﬁxt Qﬁ?ob te emhueand
PRy prddactpukified 69 HIIICS | XA E %é&@l method
0ot hacoBSen 18 uE1. MG @hEmsiN] 135! 1%46' g

anti body to a native protein’ Can be used in

‘native (non-reconbinant) cells. In each case, the

spectral characteristics of 5the conpound of formula l

or I' and fluorescent anti - 0
an%:in are selected to aI n/optlnun1t
0

cr jor el ation fl ugnegcence correlatlon
spectfoUscagy (/s gle—Q@ nultlphoton) The invention F£B\
'S n will Iy f\atgda n gon- limting manner with

ref@t eNCeNo t follow ng figures and exanpl es and
acconp i ng synthesis schenes. 40 In the Figures: Fig
I shows pinding of BODIPY-XAC to CHO I Kl cells
expressing the human Al - receptor with a Geen
fluorescent protein tag attached to the C term nus.

(ZDRESCfoad 994,398 (L IARENIRE 1k Al - GFP
REDS i AL 0t %ﬁ%@ga@br o) PRS00

8y 0.87, 0.90 (6H, overlapping t, J 9.3, N'-, N°-CH,CH,CHj), 1.14-1.25 (2H, m,
C**H,), 1.36-1.62 (6H, m, CHy, CH,, N —CHgCHZCH_:,), 1.68-1.78 (2H, m, N'°-
CH,CH,CH;), 2.04 (2H, 1, 7 7.3, C®H,), 3.04-3.19 (6H, m, C'*H,, C°Hy, C*H),
3.86 (2H, t, J 7.4, N** -CH,CH,CHy), 401 (2H, 1, J 7.1, N'®_CH,CH,CHa), 4.52,
4,53 (4H,2 x s, C‘SH;;, C®H,), 6.95 (1H, d, J 4.2), 7.05-7.10 (4K, m), 7.27-7.30 (3H,



45 signal s obtained via confocal mcroscopy, nore
specifically Figure 1 shows inages taken from

- WO 2 cr oscopy i magi ng of a) fl uor escencPCIEGEB20E4001418

from XAC BY- 630 binding to receptors on the surface
of CHO cells observed at the, red channel b)

fl uorescence derived fromgre uor escent protein
fused to the Ctermnus of th 2004/ 088312
PGy, 3820040 093 Ak 7@14(1@'59'@) PGS Wg ), 7.77 (1H, s),
ex?ﬁ@?@@%zﬁ}’s) o3 C“@f 25 h% 29&?31{2 g,
7

from ’a? shlgwéng T E%f H)
t refre onf m_ngllan bnd| 0 |s speC|f|cto

S dxample A -Sn hesis of adenpsine based fineyessent meanists at the buman

kj-gdenosin '- o NBEdeN ng (AypAR -,-=,=,-"k.".~ cchased yjiom o 5-N-

Gethylcanhoxpmidoadenpsine ENECA) avi gk i

t erm nus. (a) bi ndi ng of red I [ gand (b) I ocat| on of
AlCarpunds ptoriannd (3b) wer- symttesissd tiyoreactiore bl @uitabdy protected

10 t vinossnegderivatiodst, apeveﬁbaﬂdbramdpmbblcﬁhaﬁﬁgcigéﬁﬂ Sltving nfediiction of a

Sqheteeisd LidkerSR bRoRal bf pheteing prd R PréceilERFugdabion A8 fluorescent
wg@ﬁtwmeqﬁ]kg% ?msn ne receptor antagonist Lig - L

'L Schenes and 3 show synthesis routes for the
synthesis of two adenosi ne receptor agonists Lig - L

- F1L including the synthesis of |igand precursor Lig
- L- ZL from linker precursor ZL'-L-ZL 15 Schene 4

15 shows synthesis rout s for the sy heS|s of two R&ka

adr enocept or agoni

"Ligg - L - ¢ i ngl udi ng
synthesis of Ij p'leeC“UT'SOAI;O N 2z f nker
pr ecursor ZL s L- 2L Exanpl es ‘A - 20 The 6715w ng

conpound synt Rési sed or rmd%TI ed and bi Hi*hg
'ﬁ%t udi

affinit ed: Exanple Al / Bl / d Adenesm=l§rg]

reoep@rs ant agoni sts: XAC - BODI PY 639_1@543&2(39‘,“3@)

Exanmé anAd | B2 Adenosi ne rgeceptor agoni gts: s

Adenosi nex"BQRDIRY 630/ 650 25 NECA- BQDKQ‘%V 630/ 650 [;‘{/’“
20 (3) (ABEA- "égfpxmgso RODI PY°

25

30

35

0ab3 o N
ABI PEA " BGH Py 630/ 650 WBby Exanpts %3 /B3 %J(TJ
Bet a- adr enéetecept or a ofdi sts Sal meterol - BoDI PY ™
630/ 650 (4) 30 Clenbuterol - BODI PY 630/ 650 (9) wewsn=z—y,
Exanpl e A4 / B4 Beta-adrenor ecept or ant agon, St S some e 16
CGP12177-BODI PY 630/ 650 (5) Propranol ol - BODI PY

6%%650 (6) 1Cl 118551-BODI PY 630/ 650 (7)
eme 2

Reagents and conditions: (a) AcyO, pyridine, 40°C, 1 h, 97%. (b) POCl;, N,N-
dimethylaniline, reflux, 5 min, 85%. (¢} (i) H,N(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% (¢) BODIPY 630/650-SE, DMF, r.t., 3 h, 63%

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

ABA-BY630 was synthemsed using the method and reagents and conditions
described in Scheme 2 a-e in which R is COCH,Ph.
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I nhi bitors of cyclic nucl eoti de phosnhodi est erases
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H NVMR spectra were acquired on a Bruker AM 250 (250

MHz) spectrometer, in CDC13 or DMSO d6. Chemi ca

shifts (8) are recorded in ppg% th reference to the

resi dual sol vent signal/TMs. upling constants (3)

are.recorded in hertz, ang signal multiplicities are

descri bed by s (singlet), ublet), dd (doubl et of

doubl ets), t (trHpl et)s iplet), br (broad).
\Wher e qgi ver‘i\%?,s_sgﬂ‘ﬁrér/s\are na

based on 45
hoHBn earN ation spectros y (COSY-45) "and,
wher e abhg=/are in full oagreement wth
it e values (Jacobsen KA ep al., J Med. Chem
@8, 1341-6). WD 2004/ 088312 PCT/ GB2004/ 001418
35 (Anal ytical RP-HPLC was pertsynmed on a Waters
M1l eniumLC systemw th 996 N el uent detection,
using a Vydac C8 col um 51 4.6 nm at a flow
rate of 1.0 niL.min 1./The.# e phases used were:
Sol vent A, water, (dﬁcggg by helium 5 bubble);
Sol vent B, acetonitr J d'égassed by soni cation)).
A. SYNTHESI S Exanpl e Al nt hesi s of adenosi ne based
fl uor escent &I-receptor jatit agoni sts 10 1. XAGC BY630
(1) OHHHHZ OO 0" NNHJH11HN f O Schene
1 Reagents and conditions: (i) BOD PY 630/ 650- X- SE,
DME 2 h, RT, (72%. 15 XAC BODI PY 630/ 650 was
synt hesi sed by reacting the primary al kyl am ne group
of XAC with BQODI PY(r)-630/650- X-succini mdyl ester
( m%mmssmq@g%@gﬂ?o&&@ﬁé@% Aere stirred in

5 Nyyodi L{pwpanigl 2h at room tenperature and
the product purifi ed by -I?DLC XAC and anal ogues vvere

syt se net al J.
ven, MEE Lo s oY RINGs ARG *\i'o T o n
FA N \,

A}Vﬁl-\lammongyES -deoxy-5"-oxo-5-ethylamincadenosine (ABEA) was synthesised
10 from commercially available reagents in 6 steps. The primary amine group of ABEA
was acylated with the fluorophore BODIPY®630/650-X-succinimydyl ester (BY-

630, Molecular Probes) to afford BY630-ABEA, which was purified by RP-HPLC
(Scheme 3).

15  The synthesis is shown in Scheme 3, w1t]1 use of linker precursor of formmuia
HoN(CH,)s HNCOOCH,Ph:

i o
HZN/\/\/NTO

O



TOF ES+ found 974. 3998 (CsoH55BF2NO07S requires
974.4006) 25 Rt 12.5 mn (35-100%v/v B, 30 mn) SH
WO 064088380 (6H, overlapping t, J 9.3, N -, PCT/GB2004/001418
N3- CH2CH2CH3), 1.14-1.25 (2H, m C24H2), 1.36-1.62
(61-L m C23112, C25H2, N1~3- CH2CHZCH3), 1.68-1.78
(2H, m Nv3- CH2CH2CH3), 2.04 t, J 7.3, C2H2),
3.04-3.19 (6H, m C SH2, Cl9H3' C26H2) 30 3 86 (211,
t, J 7.4, 1"-CH2CH2CH3), 4.01 (2H t, '
' WAH, 2 X s, , C29H2)

Y" -
6.95 (1H ¢ J14.2), 7. ij.lmbl(AH iy 30 (
WO 88312 PCTGR2(04/ 001418 * , 7 35-

5

(2H, Au7.41 (1H, bra®),17.54-7.6 L 2m) 770(
s), 7.77 (11L s), 7.80-7.92 (211, sy,> 8.01-8.23 (41,
m (2 x Cl'H 2 x Cl21-1 , 2 x C32H, 2 x C33H, .C35H,
C36H C35H C39H C41H C43H C4H C47H, CA8H C49H, NOH N H
N20H N27H) 5 Exanple A2 - synthesis of adenosine

fl uorescent ag,gqra}LNgzts at the hu Al - adenosi nec \\3 HNfo
E&?@“ﬂ A :

receptor (Al -ARkreceptor bas

et hyl car bexan deppsi ne wi t hgmai nT4i
f uncti oma ivity Co f 3, 73a and 3b were

synt hesi seq iy feaction of tamzzmjgrot ected 10 A
i nosi ne der+watives, speci ¥9 Cal %" th a chlorinati ngis
agent allow ng introduction of a protected |inker. b
Renoval of protecting groups preceded conjugati on of aw
fluorescent agent via the linking group. 15 O ®® H
NHR 1 N~ (c) 1 Ge Hro G J~ NrNN Np Ae0 2 AtO~
y g HO ~[ y Acd 0 bAc AA bAc HObH Ny 4;n-4;,R.

A 1 6;n4; R=BOO PY 6=00-J HN ~'~NHR HO CH O 0 C4
2?91@?%% ~HOO~t 20 ONNNOQ I- NNBEW-( 5 &1

E!R]:Ie[:’\tlgeNnts and %&ﬁ(}/ns? (aI? 2@3&@&9&0&&&&1{, a@étoﬁe, r.t., 18 h. (b)
TEMPO, BAIB, MeCN:H,0 (1:1), r.t., 4 h. (¢) () SOCL,, DMF, CHCL, reflux, 6 h.
(ii) BINH,, CHCl3, 5°C, 30 min. (d) H;N(CH,),NHZ, DIEA, EtOH, reflux, 18 h. (e)
0.1 M HCI aq), 50°C, 4 h. (f) Hz, Pd/C, MeOH:H,0:AcOH (9:0.9:0.1), .t., 3 h. (g)

10 BODIPY 630/650-X-SE, DMF, r.t., 4 h.

Synthesis of linker modified ligand, componnd of formula IV

2°,3°-Isopropylideneinosive 1: Inosine (5.36 g, 0.02 mol) and tosic acid
monohydrate (3.80 g, 002 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 stitred 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); [¢]%p -
20 67.1 (c 0.59 in MeOH) (lit., []*°p ~66.9 (c 0.8 in MeOI-I)) 8u(250 MHz; DMSO-de)
131 (3 H, s, CHs), 1.53 3 H, 5, CH3), 3.53 (2 H, m, C' Hy), 422 (1 H, m, C*H),
4.93 (1 H, dd, J6.1 and 2.5, C3H),525(1H dd, J6.1 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); 8c(69.2 MEHz;
DMSO-dq) 25.2, 27.0 (2 % acetonide), 61.4 (C*), 81.3 (C*), 83.8 (C*), 86.6 (C?),

125 89.6(Ch), 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 1odosobenzene diacetate (7.09 g, 22 mmol) were dissolved in
30 MeCN: H,0 (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
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4/(88312P0C13, N, N- di net hyl ani line, refl ux, FCTAFB2004/001418
85% (c) (i) H2N(CH2)4NHR, DIEA, EtOH, reflux, 18 h,
(ii) sat. NH3/MeOH, OC, 2 h. 66% (d) H2, Pd/C,
MeOH: H20: AcOH (7:2:1), r.t. h, 80% (e) BODI PY
630/ 650-SE, DWVF, r.t., 3 h, 63/0 30 1. Adenosi ne- -

8%3'8?%)%%/ Wi ﬁ&%‘erB 9465 °(/2\%1§\fﬁé§t%¥ (11t 274-276 °C);
4

SSCS 55*5H ”ﬂz})ﬁe t 0 TS 44 N, 17.4%);
( J1.6,
% 4 ca %’m@; $.02(1H, s, %denine

356
@aﬂ&%ﬁtﬁbm@ b d 288511 brsl*ﬁl, %ZMIZ(JBMS@M@ 25.1,
v/% B2 Beca’wmgle)z 83.QECAS; OO (4 xBCHD AM26830IFE5I24.4 (4°), 140.0 (CH),
( ABEA- @3 18.3%°), 156.8 (4°), 171.8 (C=0); m/z (ES+) 323 (MH4), 137 (M-
Naeibagg)nobut yl - 5' - deoxy- 5' - oxo- 5" - et hyl am noadenosi ne
(ABEA) was synt hesi sed 10 fromcomercially avail abl e

" FRORRIS-6Lde "%E'% "Er 3 roﬁ%@ﬁlegff’%ﬁ-ﬁl dé%%osme 3:
@[% E § %acc Ifd;—# (glg 961' an q&fphere) acid 2 §967

def N.N-DMF (581
pllr'lll fc7 e‘Hmt?@ (1 8 R > rﬁgsgeyﬁqoﬁggqsgnlqwgd in a hot

S ikt ApcsIRmHAin! at feflx dered b Tha If%lt selgtips yas giaporated and
f cherpliow Bﬂl‘déﬁb@)ed HNGODCRR i) At 5 I—"IZNIHﬂ@Ihmnﬁ (&0 M solution in
200, B3RS ¢’ PLT /1) 0wa QddeiBdrop Swice, dirtel; & $1NE O 1%/ min and
~BlIdiwed to WirmNid i'ocQJ Nefdperature. The solvent was evaporated the residue
dissolved in DCM (25 cm’) and washed with water (2 x 20 cm®) and saturated brine
solution (2 x 20 cm®). The organic fraction was dried and evaporated to leave a
yellow oil that was purified by column chromatography on silica (5 % MeOH-DCM)
to give the title compound 3 (525 mg, 48%) as a yellow syrup; [«]"’p —12.9 (¢ 0.50
in CHCl3); 8u(250 MHz; CDCls; MesSi) 0.78 3 H, t, J 7.3, CH,CH;), 1.41 (3 H, s,
CHz), 1.64 (3 H, s, CH3), 2.90-3.11 (2 H, m, CH.CH;), 474 (1 H,d,J1.9, C4H)
5.46 (1 H, dd, 6.2 and 2.3, CZH),554(1H dd,J6.2 and 1.9, C’H) 6.24 (1H,d,J
2.3, C'H), 6.28 (1 H, br s, NH), 8.35 (1 H, s, adenine CH), 8.68 (1 H, s, adenine
CH); 8c(69.2 MHz; CDCls; Me,Si) 14.2 (CH,CH3), 25.0, 26.9 (2 x acetonide), 33.9
(CHCHs), 82.9, 83.4, 86.7, 92.0 (4 x CH), 114.6 (4°), 132.3 (4°), 144.8 (CH), 150.9
(4°), 151.9 (4°), 152.2 (CH), 168.1 (C=0); m/z (ES-) 366 ((M-H)"), 153 (M-ribose).

Nﬂ-(4-Benzyloxycarbonylammobutyl)-S’-ethylammo—Z’ 3’-1sopropyhdene—5’
oxo-S’-deoxyadenosme 4: Chloride 3 (337 mg, 0.92 mmol) was dissolved in EtOH
(10 cm®) to which was added N-benzyloxycarbonylbutan-1,4-diamine (305 mg, 1.37
mmol) and DIEA (159 pL, 0.92 mmol). The solution was placed in a hot oil-bath and
maintained at reflux for 18 h. The resultant solution was evaporated and the yellow
oil purified by column chromatography on silica (2.5 % MeOH-DCM) to give the
title compound 4 (445 mg, 88%) as a pale yellow gum; 55(250 MHz; CDCls3; MesSi)
0.99 B H,t,J 7.1, CH;CH3), 1.43 (3 H, s, CH3), 1.55-1.71 (7 H, m, CH3 and 2 x
CHy), 3.20-3.35 (2 H, m, CHy), 3.55-4.01 (4 H, m, CH>CHj; and CH,), 4.81 (1 H, s,
CH), 5.10 (3 H, m, benzyl CH; and CH), 5.51 (1 H,d, J5.9, CH), 571 (1 H, d, J 5.9,

- CH), 6.10 (1 H, br s, NH), 6.16 (1 H, br s, NH), 7.30-7.36 (5 H, m, aromatics), 7.86
(1 H, s, adenine CH), 8.22 (1 H, s, adenine CH); 86:(69.2 MHz; CDCls; Me,Si) 13.7
(CHzCH3), 25.1, 26.6 (2 x acetonide), 26.8, 27.0, 40.0, 404 (4 x CHp), 61.5
(CH,CHs), 66.6 (benzyl CHy), 84.1, 84.7, 87.0, 91.6 (4 x CH), 113.7 (4°), 128.1 (C),
128.5 (CH), 136.7 (4°), 139.9 (CH), 152.8 (CH), 154.9 (4°), 156.5 (CH), 169.4
(C=0); m/z (ES+) 554 (MH+), 341 (M-ribose).
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TEI\/PO BAI B, McCN. H20 (1:1), r ol 4 h. (c) (i) SOcC12,
DMF, CHCO 3a reflux, 6 h. (|| EtNH2 CHC13, 5C, 30
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( 3ngd dheycruge ppodist puriiiadebys pesparativel layer ahrmr»atqgr@haf(le % MeOH-
1PVt pioe iy tidecempdndcnil 6amyp, £68)ase doReflessgil; Ha@50 MHz;
s tDNVBOdg) Ar08L@ M, t, JoH2,UDH, CHL)y g6+1.62¢40AN AL, €2 ak® OFL,), 2.98-
0.300%5 (20H) n@miﬂmtsan-i 30 (T H, m)eCE,GHigesi3aBGB3t (26, m, C*Hy), 4.12-
SUSTR(ISHOR, 68 1)) £91 [PH, a5J minc? ﬂ)r%t §8La%ftii'1mnv\@§H) 4 99 2 H,

et 956‘({1?1 n.Irs\sO he £ ude 96 (1 H, d,
r oorg bt o8 ﬁz q @ 0 y(a wgcai afe NE),
2% é{é}? eNH),
09565 : %%ﬁ 2), 65.3
gipomyl H2), @3@6 4 %Q (‘631 €D, 5120(2-(3‘5") 11275’3((1 128.5 (CH),

s 13TAACH) 3146865 (@),H,szm(% HAQ (4), 256(3](41’3 1653 (cg,mlyz(Es+)514
AMEHL H dd, J6.1 and 2.5, C3H) 5.26 (1 H,

J6.1 and 2.9, CZH),610(1H d, 2.9, CH) 810
(;llv5 4-& 1ax&n%15’(okobs=~&eo 'oEﬁeCH) ABEA) 6:
s@né\/h@mvat :H,0:AcOH

81 evacuated
g%g @h E; ‘;’éﬁ ‘f"é& c?fgé vl
£ egd Wi cgm med organic
A %FPﬁ J5( eleveeorg@d%gfégﬁﬁih Fed‘gﬁélmw 4 £4ain i H%NeCN 2x15

'an&meu (35@&&3117@11 )7asogc ourdess roik IBp(250 MHz;
\NGDM Ot 10843 H.ri, J 33, Ws}ﬂ@6(118&(6 Hom? @)x &Hg and NH,), 2.63
s{2 H; ¢d;6. Syl TH)t he6-8a9 @dian, AH,CHYNI.A0-Bd2 @ Hy. m,T0H,), 4.10-4.15
(1H,m, CCH), 430 (1 H,4d, /1.3, C4H),453—462(1H m, C*'H), 596 (1 H, d, J
7.7, CIH) 8.05 (1 H, br s, NH), 8.27 (1 H, s, adenine CH), 8.39 (1 H, s, adenine
CH), 8.95 (1 H, t, J 5.6, amide NH); m/z (ES+) 380 (MH+).

Synthesis of fluorescent ligand, compound of formula X

ABEA—BY630 (3): ABEA 6 (5.74 mg, 15.1 ummol) was dissolved in N,N-DMF (1
cm’) under an inert atmosphere and with the exclusion of light. A solution of Bodlpy
630/650-X-succinimidy] ester (Molecular Probes) (5.0 mg, 7.55 pmmol, 1 crm® N,N-
DMF) was added and the reaction stirred for 4 h. The solution was evaporated and
the crude product purified by preparative layer chromatography (10 % MeOH-DCM)
to give the title compound 7 (3) (5.24 mg, 75%) as a purple powder; m/z (ES+) found
947.37 (C45Hs1BF;N;19g0O7SNa requires 947.36).



solvents were carefully evaporated fromthe resultant
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) 0. 78 (NH O, 3, CH2CH3), 1.41 (3 H s,
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(4), 151.9 (4), 152.2 (CH), 168.1 (C=O; nalz (ES-)
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18 h. The resultant solution was evaporated and the
yell ow 35 oil purified by col unm chromat ography on
silica (2.5 % MOH+DCM to give the title conpound 4
(445 ngy, 88% as a pale yellow gum 5a(250 MHz; CDC13;
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aromatics), 7.86 (1 H, s, énlneCH) 822(1H S,
adenine CH); 8c(69.2 Miz; CD@lB Med4Si) 13.7

(CH2CHB), 25.1, 2646 (2 x acebonide), 26.8, 27.0,
40,4, .4 (AN ), 66.6 (benzyl
CH2)$ 4.4, Y TN 87. 0, 91.6 (4 x CHy, 113.7 (4),
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N%F—l& i 'EQA’J‘K‘%C&E&@‘) 2 98- 3.06 (2 H, ); n. CH2),
3
céié@%é%ﬁﬁl’éw%ar st B Y, "4,
4.58-4.65 (1 H M CT H), 4.99 (2 s
b@‘h}@y@o nd wasssynthesised @singeths method @lﬂl)Schgnaé! p3 degeribed for
d Coiponnd (33 mrﬁmﬁn@ﬁn(fmaﬂas 1do 3 belofv &re a@hlophigs, of struciures 4 to 7

7rédpeclivaly (showh ion,SchemenBj ogitlandeNb , lidked Ipredurkbr mf formula

s H, NGO, NH @OOCH PR, s, adenine CH), 8.39 (1
H, s, adenine CH), 8.94 (1 H t, J 5.6, am de NH);
Sc(69.2 MHz; DWVBO d6) 14.9 (CH2CH3), 26.6, 27.1, 33.4,

39.5, 40.3 (5 x CH2 ij@( benzyl CH2), 72.2,
73 3 8449, 2 (4), 127.9 ,

0\/%60\5 ﬁwm 6 (4)( )152 6 (c(H)C,FD154.9
(4) 156 3 (4), 169.8 (4); mz (ES+) 514 (I\/H+)

IS B it o b

s. - et hyl am no-5' - ox
ivative 4 (261

, (aq): 1, 4-

a_20 C oil-bath and

sol uti on was adj usted

nifgpyopididene-85exa-8udeoxyneerosine 1700 @¢sx0. 8%(3H tJ

citd) Et Cbl; 011383 Mps; asetduide (H:)01R6Y GH, smcn@mdeﬂﬁs)f 3.838.16

WEEH au AR EH O3 .40-8193] (@4Hyint 6 xHjnteomethylened, B85 )Cian4.67 (1H, s,

sCFE)ES1 LY (0 rsobisizy] €HE), 3.30.(1Ehs G a8 5801011 bitsycabamats NH),

f slsse(mdbxtdwr@iugﬂ) ceHd L181, dRE, hn@leQH), 728WRST 6SH, Wh! &tomatic
Gl ARHinRICER) B (1] § LabRse ppne evapor at ed

and fhe resul tant oi I evapor ated again ffom MeCN (2 x

q Haﬁ?— o&?c lﬁfnc} 3 t6' flo _gp_l yfa §:)o-5’

e e %% e e

3544 '35 72(4H m,rzx CHy), fol4y(1F5 brm,
‘P H) 4.31 (188 d41.54C 415 63 (18, m, @ Hl:A? (stmyl@‘h),
( 3.54 (lHnd JGA, -OH),WJ((ﬂI'HdM 1.x* -OH) 5.97 (IH dJ17.6, C'H),
7.25-7.36 (6H, m, aromatic CH and carbamaie NH), 7.85 (1H, br s, C5-NH), 8.28
(1H, b s, adenine CH), 8.40 (1H, s, adenine CH), 8.87 (1H, t.J 5.6, amide NH).
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7.7, C'H), 805 (1 H hr s, NH, 8.27 (1 H, s,
adenine CH), 8.39 (1 H s, adenine 30 CH), 8.95 (1 H,

W0 200408831211 de NH); nfz (ES+) 380 (M#H). Synt HSS/€BWD4/001418

fl uorescent |igand, conpound of fornula | ABEA-BY630
(3): AREA 6 (5.74 ng, 15.1 isnunol) was dissolved in
N, NDVMF (1 cm under an |nert3at nosphere and with the
exclusion of light. A soluti oﬁ of Bodipy 35

630/ 650- X- succi ni m dyl ester (Mol ecul ar Probes) (5.0

MO, (§:- Rl TST% di D 8 '400
e o} °°;§} M%f@af 5’(31(-1 m,
), 4.15 (1H

éﬁﬁ%ﬁg é 9% Gt 5, G O, C

ch 5

6104 (e, d dﬂ?S, §§4 =4] Béd rhys, adenine CH),
o8 A43@Y], scdenige LBD4R.98§H1 X T, BHAODET001418 41 OO
NNNON--\ ONH HO OH S e~F ABEA-BY630 3. NECA
- ABIPEABBRIGRY was 0bfabd havindilidModdnlal 3a) 5 This
conpound was synt hesi sed using the nethod of Schene 3
as described for Conpound (3), .with use of I|inker
precursor of formula H2N(CH2) 5N Ph: O HZN~/~
N'-O A0 APEA- BYG30 was obt ai ned ' the fornmul a:
Wo R (/%osszﬁ CE20047 001218 N2 OlON N NH O N
IN Ny- -Y—~OHN 00 o H _

N=/ NH

HO °=3
OH

15

20

TOF ES+ found 985.3993 (C47H356BF;N1900S requires 985.4013)
R, 8.3 min (35-100% v/ B, 25 min)

Example A3 —Synthesis 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



Wos

10

15

20

- O NBN, F F S 1tt 8.6 mn (30-100%v/v B, 25
mn) 5 4. NECA- PEGS- BCODI PY 630/ 650 (ABIPEA—BY630)

&mﬁﬁﬂé compound was synt hesi sed using the RSTHERR0BF001418
Schene 3 as described for Conmpound (3), wherein
internediates 1 to 3 bel ow are anal ogues of structures
4 to 7 respectively shown in gchene 3, wth use of
| i nker precursor of formula 1

HAR({ ﬂﬂ)@@o&éﬁh&l&@%@ﬁhﬁd%'&sﬁ%l Mde-Chain through
J\Ghici8 tiRefvorbpmereas NG Uttdetfadd P MROSdo¥hd 2pprofi ¥k native

%leac?lamd ki v ke SR %& " this case,
i'aﬁg‘fi ﬁ‘%ﬁ'}ib ﬁﬁi‘? . °r§§f?eﬁ gtivity are
c@ﬁ dﬁ%"@% oy ALpvifd guith the

opgeaen % ’é%’id‘-‘(%“se 1 coy O‘Pi)d 4.67 (1H, s, C2
., 5.11 (2H, s, benzyl CH2), 5.32 (1H, s, C'H), 5.80

(111 br s, carbamate NH), 6.55 (IH Dr Sg Co-NAJ,
7.02 (1H, ngo S, am-desdH), 7 .37 ( aromatic
aH, ;@@Tlﬂ* br aden 8,2 H,H\S(ﬁvafdeni ne
d

N

H) \; "
6- (8- Benzyl oxycarbonyl am no- 3, 6- di oxa'éctyl )-5' -ethyl a
ni no-5' - oxo-5' - deoxyadenosin 02 8x(400 MHz; “"’DI\/SO de)

1.08 (3H, t J7.2, &t CH3), 3.12-3.17 (2H™m' i nke
qH2) , _3. 18-3{2_5"( m Et 3.41 ( -

[li n 3.49- 54 (4 %Ilnker ,

3. .6 | inKer JCH2 14 (1H r in, 2
Ga* ,4214_H1H dyJ 1.5 & ) ,] 4. 58-4.63 N
az' Y0 (2H, penzyl CH2 54 (1

-[0H) , H, ; O—DJ’ . (1H, .

H) , 6 (6H: omg#i ¢ CH™and car

\I

85(1H brs C6- . 828 (1H, hr s, adeni ne CH),
8%&@&11.1 s, adeni ne , 8.87 (1H, t J 5.6, amde
NH) . WO 2004/ 088312 PCT/ GBZOO4/ 001418 43

N‘i(e& zz?smc%r cé;d#* éa MM N0s By @XQ 050 ‘tﬁ) 2,2-
3.116 ] 1% £ 2, EtOH,
B 6{ ﬁs n: )V 1)44L 3-L-YLPL,
%ér YLP14;515 (111, 5br m C3 H),
434(1Hs H, 4.47-4.54 (1H m C2' H), 5.95
(2HbrsC20—I ' O—|),601(1HdJ7SCH)
7 92 (1H, br s, Ce6- H)NHBO*!Bl (1H, br s, adenine CH),
Ag(lH s, ad®sMHCH) 8 95 (1H, t J5.6, anmide NH).
HN A~~~ 0

and results in compound 4a




ABI PEA- BY630 was obtai ned having the formula: 10 0 O
~NNON/ ~-NHX N/ O-NH HOOH O eB,-F 141 TOF

WO2004/0883t2 085. 3993 ( CA7H56BF2Nj 009S requi res I9B8H/GBABY/001418

. R 8.3 mn (35-100% v/v B, 25 min) 15 Exanple A3

10

15

-Synt hesi s of 6-Adrenocentor agonists 1.
Sal net er ol - BODI PY 630/ 650 (4) 4gnd
Deri vati ve- Sal nmet er ol - BODI PY "630/ 650 (4a) 20

Sal meterol is linked to fluorophore via two differernt
linking.sites, in the follow ng syntheses HO HNO noo

OH OH WD 2004/ 088312 PCT/ GB2004/ 001418 44 In a first
approach, a linker is substituted onto the salnmeterol
siAdk-of tthé rfollewing ginoleoides mely Hepon| ther syptesis ¢fsthe same two linker
s winsiefipseastshywatit Sciwsat: 4 and dbeeribed @balvea fwhaa die hiwzocarbon chain
nadrighe cabdydsilg ivabded; baaltered chahitrllytod.gi @ ethylbge gigcol structure
Witd Bingroké BKebilighd fl uorophore. In this case,

according to the invention, retention of binding,

f hu BUBIPACEI /¢ re 5 uncertain and nust

t 'e?% or e&%g verl flge%yggnwd( nformation provided wth

the fluorescent |igand, to provide a useful compound.
fCHOHOry~1-~IQ' H HHHHW~H HOH HHO




O Nv) ON O NHHO NH NH ,0 i (r) I OJy HI1 /NH aj
~F N5J NHN Schene 4 10 Reagents and conditions:

WQ 3004/8383HCHO, HChaQ), di oxane, 60C (b) 2,2-  PCT/GB2004/601418

5

10

15

20

25

Di net hoxypropane, TsOH (ii) Me3SI, NaH, THE. (iii)
(a) BocNH(CH2)"NH2, EtOH, (b) HCL, Et70. (iv) BOD PY
630/ 650- X-SE, DMF, RT. (v) (a) ZL'YL'-L-YLPL, EtOH,
(b) HCl, Et20, ZL'YL'-L-YLPL i461 NHBoc O NH 15
HZN~~~O and results i n conpound 4a HH 20/ NH H
A ‘ heyis o §aAdremoc agowlsls/ 001418 45
Al | of the f ol I ow ng nol ecul es rely upon the synthesis
of Ailhef $wnfollowing inmiemlesnmlyevpes the syhtbosis ioff {Be seme tvo linker
annhoibtiss rasb elibvab du e Sc{emee e ahd eddsyrilvedic an HEwangiiai A3, Hwhere the
I engirbcaem bBaig dendty cearbe dasilyr valdde oe ilteredndleaiballyt ® e.g. an
thylefic 8lyByl sBBtust MGRIprée seRibilitg). t o i nprove
soI ubility). 2. d enbuterol-B0OD PY 630/650 (9) 10 HzN
g OHH15 NH WO 2004/ 088312 PCT/ GB2004/ 001418

1. CGP 12177-BODIPY 630/650 (5) 2. Propranolol-BODIPY 630/650 (6)

B. PHARMACOLOGY

Example B1 —Binding of adenosine based fluorescent A;_receptor antagonists

1. XAC-BY630 (1)

The adenosine-A; receptor (A;-AR) is a G-protein coupled receptor which is found
in a variety of tissues including brain, heart, adipose tissue and muscle. By
conjugating the A;-AR antagonist 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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46 Exanple A4 -Synthesis of 6-Adrenoceptor antagonists
Al of the follow ng nolecules rely upon the synthesis

WEX 20048883ne two | i nker npieties as shown i n RNEWEB2094/001418

and described in Exanple A3, (where the 5 hydrocarbon
chain length can be easily varied, or altered

. chemcally to e.g. an ethyl egi gl ycol structure to
7

i mprove solubility). 1. CGP 1 7- BODI PY 630/ 650 (5)
2 Propr anol ol - BODI PY 630/650 (6) 101 6 H Gai H 3.

gj]g»% zh 304 %}ﬁﬂ% Até’Yac umulation
P - i Images
adenosi ne ase I
T% 5 Jpis

RS R Aima PsAl cells
E etnsrexon sousit %‘I‘bt\?%ff“@i?-t?%n PRECOSN a
vM@ 9atk§>n qu E@L@g Nedirmelilan’soF i eontaipiagt 5% fgpish salf serum and
t 2o eglufathingy s fleds vBye washpd daricerwith FEEPES-biffered saline prior to
amcabatiorsat 2250 whithreenmpoinds asdndiosed.( XAC) to the
fl uorophore BODI PY(r)-630/650 (BY630), we have
S Bptdirsteme adalihit OTEXAENBYH80 ARG IB VeI itsclP Bhata Bhde Ihkir peak

t@xatén@é%m@t@a hih2tdspetti9blyh Bh® ehfsﬁ:%ﬁtv@a[veldﬁ 653nm) were
gﬁbf Subs iﬂégéél qg;? ,gofr 0% &mbranes

Ao, s
“?ggs&g?ﬁheﬁ@ay el A B

, respectlvely,
BHNGEEn

aé‘:snfoslaaé{ﬁd n?%r*b titive A;-AR
ugnﬁagomi@wo el tN-ethylogy W@aéwwﬂwh@tﬁé ition of cAMP
8 pwestuttid¢ra AppkEiM pﬂiﬁl’@%SiOﬂﬂ)u# He0fei®. 24 fdo HACe at3 padétimulation
E&Q lirsolMittbsptintprodscidr? (el PKEH, 20600 eV 7.4680.08 for XAC,

ocdlvh SROWE tHae 3 AC Y & VB! Mo BradeliBeatised
Hﬁ PH:T b a' doBBerf?fatiBh- dEﬁendbMQxﬂ:{ek O%jﬁiftg%q EBY630

X;gcgl‘:%?fiﬁl on%g %%iea ec%!])it;%s% %r%bﬁﬁ&?; % 02‘:3? B Joddted at the

V%Bgss'o was
mé@gp oF; ce an p . 0°M) caused a
d PeespEfon-¢ R Phgesbirae bndig

rrerrbranes. shovved that XAC-BY630 had a |ower affini ty _
f dhesehatudies Apdicate thiABA(-BRE639. ipop famtional éu8PR. antagonist with
Xnodarate H#EGiBWIRE cowdd pe ased/ ol isualiSe theahs AR incprimary tissue and
ned) line€AC- BY630 al so behaved as a conpetitive Al -AR

ant agoni st at both

5H‘Nﬁ§&ﬁh§@6ﬁ@m %Qﬁngyn‘ggl ated inhibition of
CAVP production (apparent 80.15 vs. 8.060.24

fgquéCa Roirinvatide Stk ahlﬂ"g§ RRakforesce
PLgAE 81 LaRal %M%?Qﬁ“ e i T

gives information about the speed of diffusion (i.e. mass) and concentration of the
fluorescent molecules present. Thus free ligand (fast diffusing) and bound ligand
(slow diffusing) can be quantified simultaneously on a single cell. We have used
FCS to measure binding of the fluorescent ligand, xanthine amine cogener-
BODIPY®630/650 (XAC-BY630) to the human adenosine A; receptor (A1-AR).

~

CHO cells expressing either the human A;-AR or an A;-AR-Topaz fusion were
cultured on glass-bottomed 8-well plaies and prepared for live cell measurement .
FCS measurements were made using a Zeiss Confocor 2, fitted with an Axiocam
CCD camera for x-y positioning, Cells were incubated with ligands at 22°C for the
times indicated and the confocal volume was positioned on the 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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n=4). Confocal imaging showed that XAC- BY630 bound to
menbr ane-| ocalised 20 Al-ARs in a tinme- and

WELHOENEE R | on- dependent manner. Bindi ng of XA®MEYEBB4/001418

(25-250nM was detected after 5 mn, and was
predomi nantly located at the nmenbrane after a 30 mn.

~incubation. Menbrane bindi ng 8§ XAC- BY630 was

receptor specific, since a 30 mn pre-incubation with

DiRGRX1, 188 tﬂ%sﬁﬁuéﬁﬁgct@nstﬁg REGHL Eﬂ%ARBr R SRIEN rotein (A-AR-

ﬁ%%wse%@g eﬁ Dé %1_ '1?;%?& %} Hignm uar?c |gnsz]:11f)§f)d thz

bé&® 0006@‘3\’/’?% Di:;l, HlAESAWAAR ﬁons B B@_ }ﬁdm ‘optical
c évent|withey the flupyopbersdclliddngr & WI%MBX@SJ in buffer

( Bizsyed FeBglescanpmwni diffasion ¢ri=60hRig nel0hi Oh theusper egembrane
f lofi (THAtA brslls indubaied esitle HAeC-B Y3 §i-4§nMn 18-60omim aet71), two
v diltinee sbdw-diffushis] specieatwat idetdctednial yhfitiornfo tBedigand. The first
f lebgibbdnt qaa& a SVIBS diffkkRh A 020041 IR SPEE eeﬁsf) to that seen

d 'f(fnf MF—AQQT} that s ‘I’&‘%ﬁﬁ}? i §Parkf d was a very
s Bl T ﬁ&ﬁ%@g@;@@fﬁe ¥ r%“*q wﬁ? cabation
s e i @wa@ iy e
ué‘bé 3 %@uﬁ@&%s HEEPIREILIS wpﬁw béngding, However, the tp)
| CORAGRED XYAS HIrpRent i mlyclaéﬁn@qﬂs Bopidition,) ig3wile sgposed to 150M
( XAEBBH0) for 30ta the amoumddtes compoiient wee pidoced from 51.8+14.9
(A -1ARES. 4 LecEhiorstpht HyeRPCEXS(RE &id BefespbativelyBiudent’s t-test,
Ap<H185 rﬁﬁﬁbr@ug%e?ﬂﬁ?ﬂﬁ’szccfnﬂﬁin&& MRALaAR B&ﬂ@ﬁ@ﬁdon

gI ass yot t omed pl ates and prepared for live

T
& FUOVR AR LR gEhg binding
%Effﬁflgé)e%lf’}ﬁ% @3‘?%%6% ‘t he conf ocalI

voI ume was positioned_on_ the upper nmenbrane. 45 Data

ndhese siniss ipdicptsy that X C-BYSB0otpi # fupetipgal fneARy)| aufagqnist with
ampdarats gEwity whinly cauld el used o visneliserand queasisrbinding do the Aj-
Z AR 9n pritlagyotissue ard caliir@8.041088312 PCT/ GB2004/ 001418

48 Initially, the diffusion characteristics of the
AExéRploB2ZRindin0of NECKEhased fiofdscentng;) reoBiitor agonists
determned in CHO Al Tpz cells. Autocorrelation

agaﬁwggﬂp&gﬁ},the diffusion time ('CD) for the
Al - AR was 15 9ns (means. e.nean, n=84). A second

C%HR&I&%E{ AP E R, quﬁiﬁ%@% ;}E% gyotﬁ%ﬁﬂnan Ar
sl

D e 5 J&f\q{ incubated for
1% , in some

(?@Q . ,
oﬁa%Eﬁe gnéﬂbr“&‘ﬁe mfeﬂba@qqoxw c?e?Y“%OHeﬁB’&'B iy {ynthine
xﬂ@PBEKZBO LogifapsivpxpressBl wanquantified usingoa Lusclitehéit according to
s pmficfuferss mgtnayions. ekiveeek cadbend imdging waad datriedrout on CHO-A1
f celts bi GRIGH cellhexprigsitig theQmaARefaggd‘thdn &hs iQ¥iekainus with a green
diffubtesdentpiotét® (CHOLALTpA| - | n5; 69/ 71 cel | s) to that
seen 10 for At-AR- Tpz, suggesting that it is

%Qﬁi@@&ﬁ@y R, 'Iﬂﬂrﬂ YGE'G@ABEQ.O gﬁ%& Aélggig g?jlé{ WLeyclopentyl

Cheirieg ]egi’ﬁres dependent manmer

Cls" Gk (%.=%)° and 6.76+0.18 (n=5) for CPA and BY630-ABEA,
respectively, meanis emmean). Stimulation was mediated by the A;-AR recepior,
since the concentration response curves were shifted to the right in a compefitive
manner by 10nM DPCPX, yielding pKy values of 8.72+0.03 and 9.051+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 fo
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with 8-cycl opentyl -1, 3-di propyl xanthi ne (DPCPX) (1M
30 mn), tD2 was present in 30/31 cells, suggesting

Wih1084/8888Fonent i s non-speci fic bi ndi ng. HoweveRGT/GR2004/001418

tDl  conponent was present in only 17/31 cells. In
addition, in cells exposed to 15nM 15 XAC- BY630 for 30
mn the anmount of tiDZ corrponggt was reduced from
51.814.9 to 13.65.4 receptors/n2 by DPCPX (n=8 and 4,

r m@tABEAY =3} Uﬂ&'l%cei:t&r \&ﬁﬁi1sauoﬁ<@I-1Qﬁ)Xq obIW B8R Nincubated with
GﬁﬁtB g@&cﬁﬁoﬁ s? ohiin AmAn Q@ mefnbrane was
h%é%c gle afic %l?]s Qﬁert B: T . was fo the
suagev |vgaF§ a%t}q?lér llﬂyl Rrgllqc %ion Wiﬁl 1%‘137' (1pM, 30
r @_@@ t g-3ddgfiaT 5 1pfC eAé%gp ghowed aRrlpgplisation of
adigaed @ummﬁs@dhmpm rang Nathethath fiem dee flyprescently teggad A-AR.
XAC-BY630 is a functional Al -AR antagonist with
miveteulist are ahdwmin Vigntd tiwhiohidhdwh émagesdaken frors wahfoss mivtbscopy
maasging obaflusrgsdencd degivéd frorblighnd bimdipg ofim fiyorebatiigand of the

aRivesifibh td IOHG coliX abReha:dbR -tk Rell 0Rarmtl, W Ehoeab&de derived from
f lohh efs@BceA pRAGRAT Sipragan 'b‘irt SH ool ca&&%&efcaatoﬁ Qocations
FB’ﬂgé'JféH“@ia ﬁl‘éu &P chbin€l Bid c? B aild infApe) ah& b) showing
EXRERDS bF G1fdREdde «%_6 efote cﬁiﬁ is specific to
r gc% Sr vect or oS cel

éd for 24h in serumfree DNEMF 12 rredla t hen

f p%ﬁégg\g\/ q,ye n| Sriqt{ @%yafl]:pﬁgirﬁgsaoﬂgel ﬁuorescent agonist ligand
gionthe bwaan M-AR 3T, wilkbg weefid inmoniipringdhe localisation of the
L gedgssrauseA el l@gmt@nn\hgﬁl a\qu@lﬁ dispasspd esilp gndicall linest e

kit according to manufacturer's instructions. Live

Cc €. LIGHINDS Al SSQE TRV TEPFHARMAGODOGIFAIADAT R | S

or CHO cells expressing the Al -AR tagged on the

?ﬂxﬁ 'lé‘ us1 V\Uljﬁaﬁ ﬂi&ﬁsﬂ fonf |lilﬁ[1 G€ RhtaRicRt Cédmpound comprisin

‘ ord FCYCT Of f‘i?l%%—‘adenom ne (CPA)
t ferase expreSS|on in a dose-dependent
rrghﬁg‘é [fg%@bs of 7.010.04 (n=6) and 6.760.18 (n=5)
CPA an 30- ABEA, respecti vel nmeans. e. mean) .
sChhatsclerBion kB g AP ob o A PR AR L o | o1 Mce
the concentration response curves were shlfted to the
r Synihesipand analysis: seq Abamyenanner by | OnM DPCPX,
y Stirageng. 2REC (darkles of 8.720.03 and 9.050.10 vs. CPA
and BY630- ABEA, respectively (n=3). A higher dose of
DREEdaf PRipeMes: gave a pKd of 8.620.02 for CPA
stinmul ation, but conpletely bl ocked the response to WD

2@%&@%3@3,{%@82004/ 001418 49 BY630- ABEA (n=3).

alisation, CHO Al cells were
@‘EHE’ Wﬂm HLVI BY630- ABEA for up to 60m n.
n%io

the menbrane was detectable
substantlal after 30 mn (n=3).

B| ndi ng vvas to the Al - AR, since it was substantially
r 0Y9r ei ncubation with DPCPX (1M 30 5 min). In
addi tion, experinents in CHO Al Tpz cells, showed

c @H@-@g]ﬂs expressingduman 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
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l'igand fluorescence at the nmenbrane with that fromthe
fluorescently tagged Al-AR.  Results are shown in

WO 904/¢883120whi ch shows i mages taken from conf oc #CT/GB2004/001418

m croscopy imaging of a) fluorescence derived from

i gand binding of a fluorescent |ligand of the 10

invention to CHO cells observg@ at the red channel, Db)

fluorescence derived from green fluorescent protein

expressed by CHO cells indicating receptor |ocations

o%%g- d via the green channel and c) overlaid inmges
and b) show ng overlap of fluorescence and

- St e KAQEIG mindiafp CHPAD Tl SandRTRAT D ocls

s cmﬂ? tures gshowing, dwpﬂaqﬁmﬁéé é!fnbmﬂﬁ’cgn P¥t 91-Huprgscepp antagonist
t BPGR¥Fan Al - AR This ligand will be useful in .
nmonitoring the localisation of the endogenous A -AR

r dmpiple 1 1.IBRARYc WHH DIEFERENT IIUGRESCENTLY TAGGED
| DIGANDS C. LI GANDS ASSOCI ATED W TH PHARMACOLOG CAL

DATA Exanple O - Data sheets for library / .catal ogue

caapound 1R E§|a@ébmtﬁ&ﬁ%§§}ﬁ edlut)}ds@én@sagﬂfds each ligand
T

AbomBRSRE X BIPHAR 9RBEabht rov1dmg different
%&%ﬁ&&% SR Aistich QE&eE ?53%/ le B3BIne 30 SE,

Gth anal ysi s: see
y opertl es.

r:%gglg}y "w%ﬁ w% §I% r@g@ﬁ%ﬂ% 6g@ﬁﬁ§s of the invention as
F g{? fif e

time 4,2 ns _Em ssion quantumyield
dafy Shosts (E-iebeee) o sabhERS ng hurman

aden03| ne A -receptor: Inhibition of 3H DPCPX bi ndi ng
( Bbr g@negajtemﬁ@ve: library8 3s +asSerttiled | edripiiting 2 ofluorescent ligands
3 EbibPxiting bidexdsing afWVAGBIBE Acds| befeip K&fore referfd4&ach were divided into
ABtsagpids it afodiiéd by iricotpopdtieh sfAMIRE 08 Mityiig mhmi(bham length
- §roBBCHs, thlafeby/mﬁ @ﬁﬁ?ﬂﬂlﬁlﬂ% ef foNﬁ% Nddﬂﬁrﬂb@% isasihé, al is (CHy)s.

2 Qﬁ@% O&Q)h)ﬁ@ providing different
é%é%ﬁs%éfﬁﬁ?ngé‘t% %s A g FOLIPLles0 x-

A }ggmbggmdc;gfp GeTENL b R0 YRhion
61'6111 01'6

The library includes data sheets (C. above) for each ligand.

D3  An alternative library is assembled comprising 3 tagged ligands each ligand
comprising ABIPEA tagged with a selection of tags as known in the art, including
one tagged with a fluorophore.

The library includes data sheets (C. above) for each ligand.

The libraries are useful for conducting binding studies as known in the art for a
desired fluorescent ligand having the desired fluorophore or for a selection of
fluorescent ligands or for a selection of ligands one of which comprises a desired
fluorophore.

A library was then selected for screening for binding at a desired receptor and a
fluorescent ligand was selected which gave optimum pharmacology for the desired
receptor. Choice of the library to be screened is facilitated by the rational design of
the library which provides the required analogues to generate a positive selection.



_ Exarml e D LI BRARY W TH DI FFERENT FLUORESCENTLY TAGGED

wa senbl ed conprising 3

2688 F#gand conprisi ng ABI PEA

fl uorescent ly tagged wt h a fluorophore providing
different fluorescence characteristics selected from

- BODI PY 630/ 650- X- SE, EvoBlue 30 SE, BODI PY FL .
ethyl ene diamne etc. I AMmeorescently tagged |igands
are obtained by the process of the invention as

1. herEbribedompeisitefa phadlity Bl eagpedligangs ofifofnudel dat a sheets
(C. above) for each ligand. D2 An alternative library
I s assenfilign).c anPr Tah) R+ (L Banescent |igands 20

conprising adenosi ne and ABI PEA as herein before
and &R h@eef RBEBINEIL ofticailfleftivd) FioreseeSARPARSIsAHEsent as a
racéﬁiﬂé bt R&nb¥f tNGAICRIDY RtivOBobrsa | | nker of varying
con@lﬁfs bne B2k PIIrIRY ol sarhd ONNiEBreht MG HRAick MB: ERANBUEE B
@ﬁfiﬁ!}@o SY¥ufe FRh S tﬂé—nio?etl@énr RE vialsal® of Giffdréat LifRer
moﬁﬂgs [Yhnd sam@ Gk ﬁﬁfere-ﬁlﬂ ﬁnlﬁﬁ R GRikiNE rf&cﬁ&%ﬁ)eﬂ- aphitrh

;”;;%féﬂgg e g
L Selec J ! 1oL, (80885t b@%ﬁ O5midk,C-NN-
obt a il a h £ };
9
he

% It"ll ubstitut
her el nb%? i @eﬁ-ﬁ-fﬁlﬁ. I BSOS S, SUET
I(lcbr g? {ugﬁon F-I%Jof g@l t.'of %ﬁmai%h%% 34 1{1 %%

y h.l.m a%msns% eg QO Ié, §1 o

e

b or moF'e
i gand iy a1k “8 fixe
tggi‘”as °r“f§m ik ‘Phﬁthcg?‘[?a% :

i
fl uor op I Foﬁ? Eﬁc?ruﬁlé’ E
above) 8%“ °’3 eo&. ’aP °’u Yepg, and
for cond é’t?e’nﬁl?]qn? ¢ t e"" Y‘P Ea"mg

i

G

£ O,

a

a desi® % 945 F
a&fjl u?ropgsﬁggeﬁ‘f’ “Tp&?tlﬁ?;ear"% ’]EI \Lljwcq)rers]cent | i gands
r for 3 one O i ch .conprises a
M desired arefqa&]bf"tgﬁ?ﬁﬁ‘fi%‘lﬂyfﬁ S?‘BP’&?{\)’hﬂﬁg‘"Ph%ﬁn@%qr@@%§m

for screenin for binding at a desired receptor and a
P fluoresdEhto and vvas sel ected whi ch q]ave optl mum
wh ﬁama@& o Gach rtaimsonecer MPiEcQpFask Hbrany icempend: ife

| ﬂuqrmom @&ﬁbﬁhb@rx a@wra%p@apwdf 196 highi gmeapr

mOREE bl‘:hf’*?é’flf?‘m“&ﬂf whi ch provides the required
Liginl éh@é)ﬁ(&béﬁﬁ%}g&ﬂe a positive selection. "a " it
chapactepipauniny it Ainjingdsgtveme oy diffeseny linking: sitgsnig gpmpounds
conpniging| diffgrensLigafigell T s~ 545 sk it different linking sites in

compounds comprising same ng, Ji, L Jrand/or—Tag

. with the proviso that when Lig is CGP12177 and L is 1,1,4,4-tetramethyl butylamme

C(CH;)2(CH;),C(CH3);NH-, Fl is not BODIPY® FL, or when L is C(CH3){CH,),-
C(CH;),NHCSNH - then Fl is not FITC, eosin or erythrosin.

2. Library comprising a plurality of tagged ligands of formula I
(Ligd)m L{JrTag) n(3+ L (01 Lig)m)p
and salts thereof wherein any optically active fluorescent ligand is present as a
racemate or as one of its optically active isomers
comprising one or a plarality of same or different ligand moieties Lig each linked to

one or a plurality of same or different tag moieties Tag via same or different linker -
moieties L. and same or different linking site or linking functionality Jr and J,
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stra on .dggg i ?’5 i
0

_ (L|g JLU)mL_(JT Tag) m(JT L (JL Lig)mp and salts
peEpmEERof wherein any opti B&F

5 i active -f | uorescent
uhitgand .is present as a sfgc@mte or as one of its Gl
optlcally active isonmers conprising one or a plurality
of same or different Iigand noieties Lig each |inked

whétein@RE Qomprifts WGHCR Mg, SPARibR6r 6f i RE8Hulafnzyme or a

. sugg&&ébﬁﬁhlﬁggrdﬂa@rmsﬁtegl fferent |inker noieties L

Land sane ;okcieldd S6r8 1 doubiRKioRd, 8-l &-OkmireNSDO, amide, -
funct i oanyafaxmalTaﬁr@u&étea«feﬁ etk ¢ ngfmmeaeo% e
ligand, af J n%hwma gﬁﬂt chddh FAG R Il B Wiy R ad

f,

substrat Sofdbink
sel ect ed gej i@fg}%ﬁ?ﬁ- \S‘%,E(’: em%%lh ﬁ‘ésg&ﬁﬁ? more
am de, - g lgr %e%

substi t ut: ?&Vﬁgh D‘s dlqe or ?ore %‘5 gﬁ C a%’%}ﬂbeg;z

0 ooyaRg, gnd
i i
opt e o %%ﬂg\% igoperi e b @ewz'smz

al i phati &° yg}egﬁﬁﬁpe &‘%g‘cﬁ’l’si P& Sitbst i t uent s any of

Ta8hi ch may® T, het er oat ons as
D her ei nbe B &l FEFRH falﬂVﬁ?)a?*%fL%mtaﬁvwe maes gy e 1 to
hydr azi n€; -oxo, cyano -and carbonyl and combi nati ons
Pthereof isip may be nononeric, omeri c havin
ORE(F GBI p?éei’f‘cboTTaE 1p png gr @FOf_B@F)Pﬂ%? fibragy gorgpund is a
ﬂuaz::ﬂ Frity ofle wherehy Seciibyary sompaisercamepasogds ofra@mh Pgroy
merg gﬂh%f@msb@wﬁ@mﬂa&r e each independently sel ected
Ligtom b UnFndIrlufleg)dnt eger from| to 3; p isOto3
whgrein ditdingnés et sarae o ofiffersrihlinkiag) sites ésh soBIpoNsis econIprising
diferemt Ligbharl; boandnndldgsand is #1 didfersph dnleing sités ip cofipounds
cowfpasinp yamhbig, Fibdafyandmpiliages conpounds of which one
with the poywisoghatawhiendiig TGP 2172 and Lfini i atelramebyhilitylamine
C(CHRCTHRGCH: LNHI, L ig of) BODRF® Fie o swhein ilnist GETHL);(CH,),.
C(CER)NECINFL atthen dties ot FUIC, kesireorteryithroeinng sites in
cheracheisedds that tepr exh FYisdelcéted fon alredy nedlir ot biMd atesodbingy dye
or Ty BODIPE@a30/560 beBEPIPY®6RO/6EN Xites -in  conpounds
conprising same Lig, JL, L JT and/or - Tag with the
3 pr o\ilwarytdsataimbibin any gf Chit{Ph2lwHersintkath t@npound of formula
I ot lcoinphiseebnanid plytalityuif\fvardpheres and/or tags providing a library of

différ&itB) D(&edery Giigp® Nehids Monipsisingt ondGh P uibef-lof défferent

- fluokopholes iopti K3 AffSkén} chemi€y] ChiapIiitaStitbpecttdl @Rarkdteristics;

antot prdvifing e® ibfarprofediffeltniithgged . ligdnBé dholudiBiTd | 18450 B
fluptagtanklly tryzged lipadg sitbriakigen dschonipelinlib Rfotmulh of I’ bhhpiides
oné &F 2 TiGhliti dfpkedurdod lighndg isiked &aH t6 dhé or bNARY oMueebd
tagdProRine Galibriryostt dait@ of lduBka Ry ankget bﬁplnfa@ figiHd @pe;
alt8mati Ad RBILE céthpoddd O So@iuld I ToMpibdzadneyoas tplMality TP MRikers
lin&RIERY prebitSorain® endlatlbddf Bhd TY & ths 84iRe oF dftickdre lifkthg site;

- altbind@Rdly MREE bRoldddoP &ihhuld NKBfphiSes the same linker linking a

precursor ligand and at least one Tag at different linking sites providing a Library of
differently linked tagged ligands of different conformation or antlclpated
pharmacology and binding.

4 Library as claimed in any of Claims 1 to 3 comprising a plurality of
compounds of one or more of formula I to IT:

I (Lig¥i)m L Jt Tagly L (Jp Lig),, where each m is as hereinbefore defined and
is preferably 1 or 2, more preferably 1
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one or a o] uralitv of sarre or different tag noietjes

; | fferent Iinking SI tvgzgiewsl | nki ng functionality JT HEE

ﬁi{f-« noi eties L and sane gz
and JL AVENDED SHEET ~'$ P <,r wherein Lig
conpr i ses a GPCR ligand, an i nhi bitor of an
ntr st rat
IJ]'. @ J 'ﬂhﬁf r@heﬁﬁn aﬁaglgtﬁg ts f%orﬁnergﬁlgéfg% Eéf%]%d %d "ils
{_ , am de, -NN- hydrazine; and
u urat S ted or unsubstituted
LI? %CP]: hég or stralgl’h' Z‘gatlullphatlc aromati c,
aI [ cycl Lt and  conbi nati ons t é%f any of which rray

ri one nor. e et roato S edfro
a@g & Iy AR 9?@5&% °§F Fay s
oxig) 1g or ag or
rg ,cb&fac | éarew %fferﬁﬁtrlaﬂﬂng
S‘*ﬁ% %mr?élﬂg. e, J@eh %@adfoﬁgias:o% s gyfigprent
goﬂfeam e o296,/ 1283 IHRROT BRIS °°E3,98Hm§rf'd’ml’€1&’|ﬂ56 fical Tda, Jus
bAkVeraka%ns t her eof, and L may be nmenoneri c,
oI| omeri c havi ng, ollgorrerlc repeat of 2 to 30 or
c2h slpineed - gy oherlpigoss b 4tinglndiag defomnasion Jor epeh
Comoeﬁbﬂf uasl epwpriseyin W Isbresy, releling to the phemnagelopy for
bindigg gtxnsvé R HCRrebenion of tafwibitinn nben ntacadlylr cyclic
mitleotide phesphgdiesteriss0 o Mbjiitdeniof agrigansporhibyea dlfuge fresporter

: mclmhgg idasigmasion ras agpeistp atagoniist,- $ublsirae yer Guiribigorratd reeagure -of

affinityrdphibition cmabling quiitificativer flogsulthe | i brary conpri ses -
conpounds of which one or nore or all of which are of
6 f or daithraryl 4s ofdimgd in) amy lof ClImE 1 tors (whiErdin @ BACR)Yigang is selected
fromh emye compowmidi wigjch & effecthenas @r agbinfst er anthgdnish Korrmm alehasine
redeptoc,onbasadenocpipr, singarioic fré@poat 2 hisgmind-recéptal]an opiate
recapbt,on candabinoid decdestorita didickirentectptodsiangalphd-fkerioBeptor, a
GABApeoeptsr, acpogtmmdd pgesanye BHL (skrotodin) fecaptol, @i excita&gry
amindabidt ieespporqginrinateha dophainelre@pios, aGrhedsdléivaing rdcchir, a
nedrokindly 4edeptol,aam tahyibtetsiit Ye@PioRan oxytocin receptor, a leukotriene
red2b o)) Alclddfifie Ceception @iMihes ahll pinSmitdtesB@RAR¥{i-benking rédeptor,

- a whesidistinmldBpgHBorohpedptdr] GHapdbidadhHrecethie e Rlasdgfiessin

receptor, Fain Idl{ac@$ tedembr, & hidlEdbasd Reia (8edneEine)e e lysBpHoepliatidic
acid€ceplore@ ephidolipil re@bRE ! LifrduiitdcdegtOfjirabe Ahinks), # ﬁ'e@fdt@
acidzscbtvr agd dygclictiucleb@Id rBedptdeY4d InhidBof S58rare Bié@rﬁl)as is
an GRGHIER OO Eycle hickioddy/p fﬁ‘;?lfddﬁsf%eé Rnd 8 %ukdratel @imMbitdrdf4

GtteR aS Kol ARt 6 sitfstrhte lo il bibitor oPhn baquiliHiRd b&ed drug

trafpRrtel od Alrer &h*e‘h)’p!ﬁﬁp fselepieapherhes &%ﬁ&&nﬁéQMSponer a

nuéleeside inafispdrted, DinP IATPHindifl fda8kRE tahsidrid! £ In¥ieleotide
ﬂﬁ&gﬁbﬂdeﬁ@msgpm sHerf¥e Or a nurrber of different
or WhERIOBs 8Sectiigsamal | y of di’f ferent cheni cal
a) CONMR eq&e%u&eﬁgaﬂcﬂimé%m@cwob 1lifs c ffésﬁsi/tﬁéobmmme
dyﬂﬁﬁx‘ﬂled' Bprafyliidet 2bY Esed!! biBYIE Nk RI0R luhﬂl@n dp%paverme“
Myﬁ@qﬁﬂﬁl@ﬂe@t:ﬂés%ﬁ&e, @ip§ridamole or vinpocetine; and analogues thereof:
b) adenosine like structures incleding ADAC, NECA. and analogues thereof;
c) ethanolamine like structures including salmetero], salbutamol, terbutaline,
quinprenaline, labetalol, sotalol, bambuterol, fenoterol, reprotolol tulobuterol;
clenbuterol and analogues thereof; .
d) oxypropanolamine like structures including CGP12177, propranolol practoloi ;
acebutalol, betaxolol, ICI 118551, alprenolol, celiprolol (celectol), metoprolol
(betaloc), CGP20712A, atenolol, b'lsoprolol misaprolol, carvedilol, bucindolo},.
esmolol, nadolol, nebivolol, oxprenolol, xamoterol, pindolol, timolol and analogues:
thereof;
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fluorescently tagged ligand; alternatively each

somgmpound, of fornula | orgEgmEsmonpri ses one of a )

secgfaEsal i ty of precursor Inﬁa=ﬁ | i nked each to one or aiRfEEEES
plurality of different tags providing a library of
same or differently tagged |igands of plural |igand

e)  YPRanthiak 1iRE REEdMEY InchRaly XATD Hesshy¥ine 048 teob

dyﬂﬁlﬁﬁ? &id¥o Ilﬁle OélldgnéﬂgUEﬁiNA YerPibird-9 )ﬁmﬁl':]fﬁ'ox)hﬂ%ﬁ}egagﬁi
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fonkd) Soifo @i
mc I [ gand a d at11 ’ :ca{st onee| %’gﬁ tgl fvﬁhgmg%t%ne and

|nk|ng S|tes prOV|d|ng a library of dlfferently

7 I n ﬁv PEIE%L %h&%ﬂlfja ' ri?g' opon%;nses a
moréﬁft aICI O&ﬁl} 1 oxy 1C ng(
co Ync dm 1§ r Cgf Eg Pﬁ
alpry ?fﬁ W : ggﬁr?e
et E? % E‘; X‘a P°'|Ye rfD ¥ depixp %"es
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ﬂ% 'bF'%‘ s Hregh PY/ Diapgjied o
°Y° c E“bsyFUt fed Bygrogqr DYIL"f f°rE‘PIaT‘aIgI'an d/or Lig JL -
-JTTag \JL _Lig \JT Tag wherein each JL and JT
][%dﬂpsﬁig%qUJéévﬁeﬂ%lnbefore defined and may be sanme or
di fferent_and_may derive fromfunctionality originally
whereiaseash qfpy 19 77 4§ alinking qr@g;tofuncnonahtsaam berbinhefpreodefined
indepeadenily selegted # pigelg or doehie bond, methyleriesallymes alvenco NR,
0, GONRr WRCQ,| H15Q gNCE), t @HplnandoPpwhencis R sl o Cng alkyl or
cyctialleyb op fermsi gyt @ﬂ_a cyclic| ringawith o, Hedds amn balpgenagelected from
chleriirfe; indine; bropiteg; m@;lsmsest iR anyt tationzh kmativn iamgroupoA oy A’
eachof & tednPounds acgmp iselesied fivent+DealC(ED), Clliz. alkody, alkoyl,
cycloatiybrhetaogycBe, lalityl calkenal agtladrglechide, arydanyinefanGhe,i thivalkyl,
hettroarg! asieireiviaforeidafimrdnmtl icombinetions disdreofaptivnallyckub$tituted by
grofips selected indepepiente ftomrC t_hatkili dod &€y alkoe;at i ng to the -
eachlofignie gL'0gye independkintigisalgeied fiom O ohil ir thhdicataf anaoligeGieric
repeat @ep isofrommr2 tod30, nhiddidates a potynadtici rapaan ot bid Brivemy G ivp to
300aucl eoti de phosphodi esterase, or inhibition of or
Ryt ransporis alfy Nuod$ apnt oois SRR J dikylUelicRAIKGE He@halyti)
as agoniayl heterdaagio Ainfrie,or $hib Kdoiay endprovides bir bedncking when
measur e p 8fl oraf wWhereinyR0ts H 6h{ i dikydandenabl i ng
p quanti f ijsas haeinbéforeciefihddsandGs O, lyra@,y as claimed in any
.of Cdains 1 to 5 wherein a GPCR ligand is sel ected
8. fr opibaiy aceaped itlanhdfdtlaing 16b 7eeikaif 73S, A, if8OBRAkIaOF
J Agnkagoni st for an adenosine receptor, a-
whéih Faélflb £NAREIIO bmirie STUECA i CRLCIEEERL & 1-3G 0t BloABoRAd
R, TYGPHEDr , an opiate receptor, a carnabinoid receptor,
or of f&RIki ne receptor, an al pha-adrenoceptor, a - GA13A
J AREREBLPY 2 prostanoid receptor, a 5-11T (serotonin)

whérEIaRBPSE T, INarfCA thddpRhdentlP 8 HAAC D Greacﬁﬁélg bond, quis 1,2 or

3 i{ﬂbﬁﬁﬁ’i@gﬁd and ARPERIOE, 0 chﬁﬂf(ﬁ-fzcdior qis 1 and A is C(O) or

(C}fgﬁl%tl& A B AR el RTILEE BE0 0fly;’ is 1 and A’ is CHa and qu-is 0

preferably

O(CHzCH;0)q1.CHzCH;NH, O(CH;CH;0)qu CH, CH(CH,NH)NE

OCH(CHNH)NH, -CH(CHNH)NH, -C(0) NH-, ~(CHa)rg- or (-HNCH;CO—Q;.; =- -
glyia-) -

‘g-l
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di hydrqu qarly 08%’ ﬂz}zﬁgg & z?lhﬁ%ifgﬁ iges C};(ig(l)eﬁﬁ
Vi npocet u o .l 2 g
clai med F Hzgpéﬁ%éﬁég}%?ﬁs FEen JLFACHGFOCH:,
conpr i seSCEWRGYL _di es“tfsrl t@@@c ent a, CHAHFERICOCH,,

%H;d dﬁﬂQNHCOCHz,

conbi nat H’] a nono, or tri

. ani noal k QPﬁpgzNgFﬁiz@‘IsafﬂQA z)ziﬂi@ Iizar boxylic acid
or al koxbeterrryriic-(FBl CONE(GH: ®rent hane, ami no
et hane, Erwrecléihﬁﬁﬂécob@m@cycbﬂiﬂﬁ’@}htyl pol ypept i de, -

. or nmono or polyether derivatives
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Lncl U_dl ng .diamne or dithio der| vatives, nono or
: yoas am ne or thi o; or

disior tetra, penta or
hexafunctlonal linear or Branched or cyclic

substituted or unsubstituted hydrocar byl of formula
orﬂgdlsbftha‘foﬂmtﬂu@laz-[ AqL J' ]p A'qt" J" wherein each

of J to B'giis alinkinggite or functionality as

her ei nbetqr e.def i ned—7 ndependently selected froma
Ligahgl e or { dolfl er@n, met hR&ne, al kyne, al kene, NR,
, CO, CHHal and P wherein Ris H
or Cis alky IoaIkyI or forms part of a cyclic

wheteli0atMehdt die drdill diSRaﬁ&u A Q08 RyaR! €Sk s comprise a
1inGhE Qitk N8, funCSimBy PO NeREboRd dleﬁn A R38N br @M c:,,.2 d§e

eny

CD )1 nn
Ealo “Ptéé ‘%‘ d%ﬁ%ln m and:
OH,
' ' &E 1 rg gi:é %“1% udos S"@ O&aﬁ
_ -‘%?‘i %WB%}& °r§ ‘8&”“#’ fopg
| ﬁf ‘3’#. %Pﬂﬁﬂ Sherogtoms s °f figgn
a gFigds f’PF‘oﬁ?Jélclu

cy&? $nb§1 ¢ ¢ se one or
hg) Florg e %&W By ?7%3% 94 amine,
&Eg’c]prow"’a’gs f Bosanc ftabh@e iz
9 HB, Cg?q S
or as wrt@fpr%éw?e %-éf PR Ot aoTdhreq Tigg fase gyelip sipeipsp, 2
AR ANy heFroeychE i ¢-hetgropyalisertaicirg havies $Trng

|s %‘me‘ 6?%05‘”1@} thefsedibjoyclip biged situstiets of J and J" is
andg i g israme'@WﬂAd?ﬁsneéffm‘@EGBOﬁ% is 1-30 or 31 to 300

and RL is CH2CH2 or of fornula J AgL RL(A/J") J"
anpr i 156 peminbstoredetined Tor LioiciadeRmenfilyer sbiammvles as
hereigbefpreegingdyjos isposiagle W@am argide wlmngmmds 00
polynegtide isly erizbyp akyl ofy QL wherelndnd ®m B.somt{adplly
inclyding (ogpiRy mage betergatoms 0p unRiuraisd @roups, iGERERYE -Gt of $S-Yort
CHgCH-is 1 and A is CH2 and gL" is O preferably

OQ( CH2CH20) g CH2CH2NH, O CH2CH20) gL.CH2CH( CH2NH) NH,
Lig®CHg GratalblyNef th@fﬂ@l@ma\ll-ll)lglbl incld@g hky , of (tCHR)pdbls- linking

"indefkndeR élé?:‘l?eﬁt 053 gl’iéiéi'g d. %n
gefemb‘i @gﬁ?{ ? 1 &2 I' 13 ﬁgﬁiﬁo'{o& g 939(:110

configupBHBCDsitess3 (_ - glyl-3-) - AVENDED gHEEt iT a N
ON@ am NES
Lig.b
Rb3
Rb‘*
\}:?/ NRbs
bX  Yp? N\
sz

wherein at least one or all of Rb' to Rb® or Xb' to Xb* comprise a linking site or

functionality J as herembefore defined

ring substituents X.b' and X.b* are independently selected -from hydrocarbon
including alkyl or SRx, NRx» and ORx wherein (each) Ry is selected
from H, Cisalkyl, alkenyl
ring heteroatom X.b* is selected from ~S-, -O- and ~CHz~;
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X ALM 9 library as clained in any of Clains 1 to 8.

ZiRErel n each corrpound of ZiPfula | or |' conprises a
- *ﬁty Lig and L as here:ét
optically active fluorescent ligand is present as a

racemate or as one of its optically active isoners

Li g | 5 Stloaltols Ghurkie of Bl A0SR r Bnbieared
fol 'owi ng, 1 QfigR.Q1 YT, 5 Aifckbicll RGHGMYY Rblulihe Resel Rlee
| i nking é o Hx‘sﬁ DOQSP Wherdi ?t?bstlﬁslsnt §re>§ blef8Btor@ne or
- NI Ra : L-.}z t&@@ch alo ﬂga rR'n1
Lig.a tm ek ';1 ﬁbsﬁﬂred b

and X2 c aﬁ,s sub;:éﬁf ] cﬂo 1.
L R gn@z@%%zs%ﬁm

ko f.é%%y ngéﬁ?%woﬁa@ﬁ%% 5 o
ranche ( l-§4 tréépa@?f }Bw} [36'1 %t?-ﬁ:

hal o suBSP
y ?mpnse one or

0, S or §‘6‘B’§1{1‘1" Pcﬁlt"é? B’P“‘Efﬁgﬂﬁ

sat ur at eBOF; hgisEostoms, feleried ut 0rt U ﬁlg

Cl 20 br aheRueniypre sdleqied aew:ﬁznz abn ﬂ%u%nausps

al'i cycl i gubsiies A Mayhish say romnsise one Ay MgFe hik

corrpr i seherpiabefprerdsiineds dydross Bkl balpetpis, lPYdéﬁﬁ% ox@ °1'

S, wheyasp prefprablyrim Hukple prbxdiexysare sel ected from

anyR@f-llst,al i phatic, aromatic or alicyclic

subBbf't udntoralkyl of whi ch may conprise one or nore .
Llhet er oat oorspriess hEnking sitefon fictendlineHas heyeinhsiops defimedy and

hal o, aisi asdereinpeforrdefived frd anis et;b&vrmulaenmmdxrvfgrably is

opt i onal katmsied shd unseocktel spbstituted o ovsuksttuted Ckiyg [aliphatic or

ket one, (glbe) amintd; 2f difivad te, Laditionsily oyebidow kyd or more

car boxyl hetemaionhs @, SotN,ayelid gr meterooyclic groups, S fissof forrneld

phenyl whdreziin suisfolnatidet ascherainbafode uidfinal; vt is (AT, wherein
cycl oal kyl is 2het 200 &r(§h-TF,L,CORTRE ¢aHRy| , am ne, am de,
. carboxyl, carbonyl or R a4 conprises cycl ohexyl,
Ligye ksmﬁhé Yormubi bigxyinchidihi? pAPbiPits pédsibRhlinking conﬁguratlons or
sﬂ@Q\H( CH2) nCONH,  CH2CONH( CH2) 2NH, CH2PhNHCOCH2,
CH2CH20OCOCHz, succi ni.m dyl ester, NHCOCHZ,
L,%IZ( CH3) mfg,c YCH2NE@E®) 2NHOO0H2,  H2N( CH2) sNHCOCHZ,
NNHCOCH2

Re!

N
HO™ * “Rc?
where - at least one or all of Rc' to Re? or OH, or 2 chain C or N comprise a

linking site or functionality J as hereinbefore defined
* mdlcates an optically active centre and

wherein R.¢' is Cg.14 aryl optionally including one or more heteroatoms selected from
H, O, optionally substituted by OH, Hal, NH;, NHC,aalkyl,
sulphonamide, oxoamine or (~CONHS), or is mono, di or tri substituted
phenyl or quinoline wherein substituents include OH, Cl or NHa, or is
m-CH,OH, p-OH phenyl, m-p-dihydroxy phenol or m-m-
.dihydroxyphenol, m-m-diCl, p-NH; phenol, p-OH, m-CONH, phenol
or 5-0OH, 8-quinoline,

‘AMENDED-SHEET

ebow defined: Wherein: any




CH2 CONH( CHR) 2 NHOOCH?

o '«}

&

B

2N( CH2CH3. HOAc) ( CHegail
deEer ocycl i c- (CH2) 4CO\|H( B 2NHOOOH2 or
het er ocycl i c- NHCON( het erocycl i c) COCH2; AMENDED SHEET
INMEN I 91Mor Lig.a is of the fornula Lig.a2 R a5
Ra5 Lig.a2 CA C A2 R ag rein at | east one or
all of Ras to Rah, or a ¢ ic C or heteroatom
conprise a |inking sifes functionality J as
her ei nbef ore defined, eachfof C Al and C. A2 is
"independently 'selected fr&m C5.6 aryl, heteroaryl,
cycl oal kyl and heterocyclic, nore preferably from
phenyl, or aryl, containing I or 2 ring heteroatons,
or het er qeytli cseleeeit @omi N@tukatéd ng hebaneatignsubniied o
ring - C-Gms@istitafed €aphbahched drost@ite NcHAid ilipkatio, aromatic,
substi t uaiicydic add EorEnBRME HorddF, ady bf RAidhahef QMREe afslor
is i ndep%&@”ﬁét&oﬁ&h@%%teﬁrﬁﬂinHN hel o, PyCkRt¥n optional
thiol, ankBRimcea sclddid KR4l B8 opBY:HIG: subRitbAted aBfhatic,
unsat ur ata?&inatﬁl&%bﬁdl%%qbﬂﬁueﬁﬁsaﬁgﬁf P IEIR thal! codiprise one or
branched fgre %Etéx%bﬁﬁis 2§ RakibabieRdghiC h &{oﬁj}f%io? ‘halo, amine, -
al i cycl i G angne Al B Adddhd cbﬁl%in%ﬁ&rs QﬁéoP or‘ﬁﬁz%sél?&ed
conpri se @,4 BRRER ehﬁrﬁé{%ﬂﬁ% Gfbibc, r(PG_, atic
oﬁ "hfeh o§

fS r o,rF; _aﬁ; SQ;? v %Fﬁ‘af é{;% %%Qﬁ ’ﬁ&&dlgf G selected
Sk oS ne

Petor bat gbiﬁfd r o)((:%C%Eﬁ%][@hOH

het er oat )

hal o, amct’rrgE “ﬁy rha%'irwe SX8 20%8r cyano; OCHS,
CH2Ph( OCH3) o )3CO\|(CH3)C hex, N CH2CH2OH) 2,
c. hex, gm0 or nore of R as
forma one, or mihbreerln sed cycllc structure,

Fgin faren Aot 15i 55 éﬁ‘grﬁé’m Criz -

Lg f used Serg SCQ,gi,ero li.c or tero%%dfas
tructur '
bi cycli céﬂg‘%lg?&?%‘g@p d 15y greéle e; rmulaLI

defi ned f°

def i ned ’IEHB JL L JT or or subforrml ae as

herei nbef ore defi i's a S|ngle baond, o acid
Lig A4 forepadiag aetping FEOGRS PUSION BpTg BB RS or

sitgfiy 3, al ky! of forrrula (CH2)" where nis. 3 to 8,

optionall I udi nﬁgone or Jjrore heteroatons or

ltﬁ't‘i’saturafgél %?EEFb*é'IO }ﬂﬁﬁ@ -0- or -S- or = CH=CH:

Lig.b is suitably e Jormyla Lig. b including any
of its possible I|n co |gurat|ons or sites:
Lig.b Rb3 b3

where at least one or all of Rd' to Rd® or OH, a chain C or N comprise a
) linking site or functionality J as hereinbefore defined

* indicates an optxcaﬂy active centre . _

wherein R.d' is saturated or unsaturated, substituted or unsubstituted Cizo
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.1; aliphatic, aromatic or alicyclic substituents any
of which may comprise oné or more heteroatoms as herembefore -
defined, hydroxy, thiol, halo, amine, hydrazine, oxo or cyano; or R.d!
is substituted or unsubstituted Cy.54 aralkyl or heteroaralkyl, including -
single ring and fused ring systems with (hetero)aryl or cycloalkyl .
rings, wherein optional substituents include C,.¢ alkyl, alkoxy, ether, -
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Rbs. x..N N Rbd NRoS b X X NN Rb2 wherein at |east
PEapY to Xb3 conprise a

S 'y J as hereinbefore’
defined ring substituents X bt and X b2 are
i ndependently sel ected from hydrocarbon i ncl uding

al kyl or caBsnylNikend, Qﬁﬁe%d@'&%ﬂﬁoﬁﬂﬁ&lﬁmﬁﬁ bfide, halo
sel ect ed or foREutdittdd; saltkl or @rk 5, dnki) AHRYOALRRY,
X.b3 is %ﬁieﬁ%ﬁﬁut@dgﬁén ranaPchy no  tri- 0 ituted
SHEET (1 )oRnl¥EDE Idolykirclic §ze'c§@15§'§1 erOHéterocycIoaryl
sat ur at edndliSRhAT as:sgzolesulb b & Shcin SRR

CL 4 al i RYR&hE mofs-, @ 8L 8 gﬁy;gga gﬁm Kook

one or m?){ﬂ%, ik fhkfid F du‘ ted eﬁ naphthalene or
substitu sel ecte one or

cycl oal kyf", e?mgrocycl iC, hydroxy 0Xo0, haI o am ne;

or R bt cogprijses a carbo gyt substituted by H, alkyl
or a linearN clic
am ne, @‘Eﬁtl d C-3§
cycl opropylH o CONHC1. Sef & g

CH20H and each of R b2 and Rb3 is sel ected. from H,
hal o, hydroxy, thiol, amne, COCH CHO, hydrazine,
cyano or saturated qgz unsaturatedy substituted or.
unsubstituted d-20 branche Rr S rai ght chain

al i phatic, aro " alicyclde combi nati ons

t hereof , any of i may co or nore

o

1__:—!-

het er oat ons sel ecte from , S, Pf. wherein
opti onal substituents are sel ected fromany CL.,2
%hl phat i c, omatjc or icyclic _substituents an

i ch.may® b ‘f"‘je°6nl%nsb‘ stitiied melg, catbiyd 4 unsa d:

her ei nbeP‘&SEt“' fOF HasRbsipted dxyz bramplnd onpimight ehin, aliphatic,
hydr azi n@omsie #ieyclis, %@%’loabltpﬁﬁ‘i’fo 0K, ok ajhisho may
hydr oxy; CHBRFSeQnp{or REe hejerpatgms gEkgtid [From Uo@p i Bewherein
|inking Spiesabmubstiiens asp arleated FomendFios AlibEEF.cromatic or
def i ned; 2ligyglic jsybsiigieptsr amh 96t Whishdeey newnpirise  eneppr j mere
subf or mubgteroatams easpheseinbefarey dpfineds dwydroay.e thieln dialo, amine,
unsat ur ahdfazing SKPp tQrt eEner mores plefaraiiy tasineg) Crapbranched: or
al i phat i stradght Gwim glkat eptienallyainchiwirignethef &, end optionally
opt i onal kupstifte iiCagp 2oyleomof thefoemuket er oat ons 0, S or
N, cyclic or heterocyclic groups, or is of fornula

L.1 or its subformnulae as herei nbefore defined, or is
(CH2) m wherein

NH
Ko g™

3
OCH4
N SN :
Q . CONH,
L.d may be present as R.d or may comprise & linking site or functionality J -

as hereinbefore defined and is as hereinbefore defined for L and-its
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mls 21012, or is (Ph-CHRCONH)2 (CH2)2; Lig.c is of
seemeicley ormul a Lig.c incl u%j ny of its possible .
2 3 ng configurations of :g;@.%;t es: Lig.c
HOC* (R ¢c")CHzNH- Rc2 Rci H H~~N. RcZ - where at | east
one or all of Rcl to Rc2 or OH, or a chain Cor N
- conpri sesubformvkden) JordiulLL. D fnd itsebioahalt bY heteiabefore defined,
her ei nbebidk @ sthgfe bead or isashaahRFors detd Ballay active
centre and wherein Rct is C6.,4 aryl optionally
Lxg 8CLatfpites 210611 PErmERMtendiIQY Of Q%&&Hﬁte&%ﬁ?i Séil dri@8ant Hor @1
bpia%lfhﬁé foikiA | faldiiRet ol?ihe%ﬁow%fo i dﬁylofxts
or

po§s 1Phe8 XORYBrafesOT |s mong,” di
tri subs |tu ed phenyl or qU|noI|ne wher ei n

substituents include OH Cd or NH2, or is mCH2COH,
p- OH phenyl, m, p-di hydroxy phenol or m, m
L1 ithydr oxyphenol, m,mdi d, p-NH2 phenol, p-CH,

CONH2 phenol or 5-0H, 8-quinoline, AVENDE: DSHEE7
RONNTE HO~ OH R <c2 is selected fromsaturated or
unsat urated, subgtituted or unsubstituted Cl_2o
branched of .Str hiketchai n al i phatl c, drommiic,
alicyclic ?‘5} 0 nations ther eBﬂ@f\ whi ch may
conpri se qaa<er~yteie hETeroat o fromN, -0,
S, P; wher'ei n optjzonal subst it uents aP' | ected from

&% OPti PR3] ey Brkyttsie %%N%omg ALOIRLLC,
or al i CY§ eo‘r‘fﬁe §I{a!h th%re forede o nprise .

one or ons  as ere re deflned
B hydroxy,ggﬁﬁﬁ ﬁalo am ne, hydrazine, oxo or cyano

and conbi nations thereof; or R2 is selected fromCl.6
branched or. stral ght chain al i phatig C6-1D
“araliphatic g ally SDE‘ ¥ uted, and

I

optionally i ng het @} adt ons E'I cted from NG
optionally i ndl'u |,ﬁg an eth ery0, and isSy'selected from
- (CH2) 60CH( (CH2) 3Ph), CHCH3(CH2) 2Ph, CHCH3CH2PhOH,
.C(CH3) 2CH2Ph or fromthe structures: ~ NH2 A-2 'NH2
H-x 3 L.cis present gs Rc2 or conprises a linking
site or functionality JN }her ei nbelqr 'stefl ned, and
is as hereinbefore dﬁwni or L, €l & Li
N N

I VA 4

each optlonally substituted by R.¢® - R.¢ whcrem R.e' - R.c* are as
R.a' — R.a* defined above or in which R.¢’ is Cs.g linear or branched
alkyl, optionally mono or multi hydroxy or halo substituted or is aryl
optionally substituted by alkoxy or sulfonyl,

Ol’thO-OEt, meta-SO;N NCH3

each X is independently selected from H, O, -OR.¢%, N, HN, NR.¢&’,
HR.¢%, and aryl optionally substimted by ether; or X is aryl optlonally
alky! or alkoxy substituted or is Ph-ortho-OCH,CH,CHj ;

and | where R.e” is as defined above for R.e! above or forms a fused cyclic

ring together with the adjacent ring N atom, or 1 or 2 fused 5§
membered cyclic rings;
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i.ts subfornmul ae as herei nbefore defined, or is
ywhememm de; - Lig.d is of the

Bf its possi bl e |inking

i g.d Rdt

o5

GEdedul a Lig.d | ncl udi ng k&
configurations or sites:
OCHzC* HOHCH2NH R. d2 Rd ~O-NRd2 OH H where at | east

an@n€ Or aRlesqf asRﬂeﬁnEcPaﬂ%@@ R SHabcRre DR 8 Eb1det& fidh optionally
conpri se Lﬁnshﬂufeﬁ HySS Whre Mﬁﬁi 'saﬁﬁiuhénys ARle ether, o-
her ei nbeff ﬁ‘d{h Bltéa‘ﬂ% stfl’}gﬁthféﬁ by

gcagtS{ |et utg%?oﬁldng{tltsﬁt [@%}%g yE)ran g‘,?lbr

straight chain aliphatic, aromatic, alicyclic and
conbi nati ons thereof, any of which may conprise one or
nor e heteroatorrs selected fromN, 0, S, P; wherein
ti.0n uepts are selected from any c-12
orgfg.eptﬁgﬂhg “gﬁ-};‘ﬁ ® or alicyclic substituents any of
whi ch may conprise one or nore heteroatons as
ei nbefore defined, ¢in ‘ i hal o, am ne,
LI%%ram ne, oxo or cyang,—f fﬁh)subst ituted or
‘unsubsti t ut ed Cl 24" ar AR
|nclud|n S|n | e and fused rin stems W th
WAEKER or 0) % x@&«g Ak R -' ?Iﬁs  GER kg
substi t L% er, g2 1~.
cachyqRiTo Hyg gptloqquy COMIPISE} %)"6?\9!‘ On%r Rféﬁ? Pe‘:e"&i’f‘PH’é am de

each optgonal Iy car bonyl a(H)d al 0 BfpHkks zero m- 1N
substituted, or halq am de car bo

ket one, %@fﬁﬁPms'@Bs é&@wﬁse?r 23Rpheh 3 N h%ﬁétoms
di-, trismdig uﬁs%ﬁﬁeﬁe@ Erl titds Qe ofW&P—@iC-FB}LEQNC lofips
fused aryl or cycloary r heterocycl oar i nc dp
phenyl , ¥ur¥ emeeaeh ngg g eptipnally %&mﬁedogv OUF OF H@m pzso,
ring sy€OeROOHShelkylipr linear ot cyglic elsoxyopticualy subRjiuted
al koxyal Mﬂyalokynor@mcos@mlﬂi GMNed opKamyalicyelic or amine
unsubst i grotesl anmeny PESeHIBeE spitceer fasgdtitekadomissior 5, 6
ring systems: NI i HC HZN~& R2 is substituted or
_ormgsubsfﬂm@mm}eahngreé saturated or unsaturated,
substituted or unsubstituted C -,2 branched or

strai ght_chain aliphatigc,y ar omat | c, alicyclic and
conbi na Réhns thereof any of which may conprise one
Lié).és nore N Feat-aiih~s€l ecteg SLom N, 0, S, .P; wherein

wherein at least one or all of Re'' to Re'?, or a ring C or heteroatom or ring
substituent comprise a linking site or functionality J as hereinbefore
defined

each of C.g1 and C.g; is independently selected from Cs.s aryl, heteroaryl,
cyloalky! and heterocyclic, including phenyl, or aryl containing
1 or 2 ring heteroatoms, or heterocyclic containing 1 ring
heteroatom and/or 1 nng ~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 C.zo branched or straight chain aliphatic, aromatic, alicyclic and

combinations thereof, any of which may comprise one or more heteroatoms:

selected from N, O, §, P, and wherein optional substituents are selected ‘from

any Ci.12 aliphatic, aromatic or alicyclic substituents any of which may:
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ptional substituents are selected fromany C _12 ...

S bEhatic, aromatic or ~~"§“:¢'z i c substituents any of
ALELOE -U-s,g’
MRy conprise one oE=gBEe heteroatonms as

here| nbef ore defined, hydrokxy, thiol, halo, am ne
hydr azi ne, oxo or cyano, nore preferably am ne,

_. PL?PGﬁfﬁ# N 'BEtg&BM & émbe? 'é?:ﬁﬁéd 311% !oxy, thiol,

&N E“Ltf H)s. 6.0 c %3 ’

omﬂcom@%gﬁﬁ%‘% mzﬁ&zg” o

woreiaiy o LS qrgﬁw b ;45 3T T

%‘F ipgn fi RS Stpuctures

a%cﬁbf m}’fﬁgmﬂ)faér f §naa 1% subforrrul ae as

h bef or e .def , nd
Liter o nboregrer ef%' B ?gi ;&E@f e Sefate Geflged and
pennant roFEEdYSs ?’g H”(ﬂ th a cell permaant L
1501 | biRges beisbogs drincdch By RUCHAYE bio § Whercisddas sested

P flieh B Regtag inchiding fuagpscalpy fhiorespéip dexivalives inghuding TG,
angh fugrescrinlikraioloquies prelpding\Osegon Greag™iaed dF Aeritativess Jexas
reghé Gpitrgbgnzci-oxaet,3-figzaie ANBIR) g derivativgs desrofnraugmpin; and
deriviativiisi pryhthslene instudingrdarivatiiees iof darpyhehleridecqrritseamalogues or
derbmativrsd Caseades BheTb vl lve end fluorescentNepivatives [thexpafa pirenes

angppyrisiyloxaaplesdasivativest thel chgninR &Bs,-thidyomigh 2 ¥ idyesangt ATTO

dyRsk Andafleoressent RegvativeRiherepsf the ddexaifivoredyss and desinativesRdBI3E
dyes igfuding the eemmercidiiyaaveilabie Badiky™ dyeptarythesid, osimrmyrenes,
antbilaténed y aprislines,o flubmeseent uphytobilprewtiner ands theiy | conjugates and
flogrescomated yigolpds, Ribdaniny aad Kooryscent deriivdtivay thereof including
RbedandedOGteeneinatu§iog [thel N@hﬁe&xylrhodamines, X-rhodamines and Texas
Red derivatives, and Rhodol Green™, coupled to amine groups usmg the isocyanate,
succinimidy! ester or dichlorotriazinyl-reactive groups.

11 Library as claimed in Claim 10 wherein Fl is of formula Jr — t — Fl and
comprises a BODIPY ™ structure characterised by a dipyrrometheneboron diffuoride
core, optionally modified by one or two fused rings, optionally substituted by one or
several substituents selected from .alkyl, alkoxy, aryl or heterocyclic, wherein one
substituent ~t- is adapted for linking as hereinbefore defined to a ligand precursor as
hereinbefore defined, wherein the substituent —t- comprises a proximal unsaturated or
aryl moiety, comprising a medial short, medium or long chain alkynyl or cycloalkyl
moiety and comprising a moiety derived from linking via a reactive group as

‘hereinbefore defined or selected from carboxyl, sulphonate or as a heteroatom O or S

or methylene derived from linking at an alkylhalide including methylbromide,
haloacetamide or sulphonate ester electrophilic group. .

12.  Library as claimed in any of Claims 1 to 11 compnsmg a plurahty of
compounds of the formula :

Lig];, L J"r Fl

~wherein any optically active fluorescent ligand is present as a racemate or as one of its
optically active isomers

wherein Flisa ﬂuorophore as hereinbefore defined in claun 10or 1l and
wherein Lig Jp L Jt is selected from:

xanthine like structures

adenosine like structures;

ethanolamine like structures; and

oxypropanolamine like structures; wherein

_AMENDED SHEET




. .each X is independently selected fromH, 0, -OR e2, N,

: hgﬁ .e5, HR e6, and mempt 1 onal |y substituted by ¢
!

, or Xis aryl optl

al kyl or al koxy °

| substltuted or is Ph- orthoOCH2CH2CH3 : and where R e5 ‘

is as defined above for Re' above or forns a fused
lmﬁﬁgmnoﬂah?g T ioaghdighaW th the adjacent ring N atom.
§

whifein 862 FRRBERERICHRI étﬁn NBin !
TS o oy Vgl £1L1 5 & f% &ﬁ@ﬁ’ foos.
he@}aet\s&sf@r Bpinicn ey Lo SRECRE LA
sLétIs% el 5}3&‘% ﬁ{ ] fhndpt 170Na stltuent
I nc u%le et her, o- or o- propoxy, al kyl or OH,
13SUI 9(!:1' lor e?ﬁ igrgﬁéﬂofﬁl e\é hete ﬁﬁill ton
Jol
wlnc\ﬁci ]a _, to%al i eqépagg f E’P’d qsre%cc ro&nhorgtli%and }
pref: Dfr?gn]‘é AR de ri ng atomor their substltuents
N, 5%1 TEHKi ng site or functionality | as
v ore defi

her eachS|ror|ngot|onaIIg )

corg ?ra %rfﬁi PP Yot divs IPFTHRE @Hfuking *
oatom and O.5, 6(h

with g ?r rg%fg %P’(‘F ﬂ'%ﬁw%w%&g&%éﬁmtes amrmgla)v and/or V* -

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

gro Y;pgTag and wherein .each ring is optionally
V’ subil fr&®) by one (ci)]rﬁ_m);(e ;g;)v CO, C&g Cl-6 alkyl
corgRTisitgn OaF Q;‘rﬂt?yfthrc SRR etV ograbpsy mmmdmkmg
fungitamalyty Jrsdeasdwrsinbefre dxfmad CN, or C -6 alicyclic or '
mdmnﬁn@allyglnegmoredm speciesnd aarVIhor el Spiro or fused
Vihet¥mdcYod es; or Lig.e is of the fornula Lig.e3 Rell
whezrewide, JLLgr e@d Faghndael nRisddepakiently 15 leteiibefse defiredor
wherkin thyf orRetH cangpoed of foomula IViondV Cserpabizt efireatiomwith the og-
each whmpounderftfommip Vi areV a obtiodellp yissiht @r eschf apecits ¥hat Miyor7
VI'a® foan eiphivdftp pEconpeimdsed feramia Ids herehibefonelddfing®, | s
wherait ejirddmnte i iy sswed ec tiifterént aeadiive Gitey yi diffeedne rarpplinds as

hereiybadadedefrhedand het erocyclic, including phenyl, or aryl

containing 1 or 2 ring heteroatons, or heterocyclic
14 contPadass &pr Ithe ipreparation exf oa compamd /o fotmula igas Br€inbefore
defiped ipanyeefc®lainfs U 2ocopeprisingRhe reattidnsofa eaxirsmnd o€ frmuia
IV ar iY hepdcarchopowd of foimiga 1é e Miand mpéiooklly additionally VI, as

‘hereinbefore defined, by reacting the unprotected primary alkyl amine group of a

compound of formula IV with a compound of formula V comprising a reactive
succinimidyl ester group in solvent at ambient temperature w1thout the need for
subsequent deprotection. .

15 Process for the preparation of a compound of formula IV as hereinbefore
defined in Claim 13 or 14 comprising: obtaining where commercially available or
preparing the ligand precursor Lig, by routes as known in the art, and reacting with
linker precursor VI'*, if required, or components thereof, and/or generating one or
more reactwe sites Y or Yiig or Y1, by a method selected from:

a), €) ring closure of §,6-diamino-1,3-dialkyl uracil with the appropriate substltuted
aldehyde under acid conditions with ferric chloride,

b) reacting Lig.b- comprising a protected inosine derivative with chlonnatmg agent
and linking the chloro derivative with the amine group of a suitably protected amine

. reactive linker H-L-Py, wherein P, comprises N- benzyioxycarbonyl- to form Lig.b -L-

P. and removing Pp to generate Lig.b ~L.b; preferably R.b' comprises a OH
termmating group and protected inosine comprises Acyl protectmg groups or R.b'
comprises a stable group such as amine or amide and protected inosine comprises 2,2-
dimethoxypropane protecting group; preferably the protected inosine is reacted with -
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is i ndependently sel ected from saturated or

R ,"i-“"&'\@_! urated, substitut Oz

i unsubstituted O -20
Seaknaeched or straight ch %%&wa i phatic, aramatic,
aI icyclic and conbinati ohs thereof any of whi ch may
conprise one or nore heteroatons_ selected fromN, O,

- ?ﬁ;‘t;)d%ﬁ: s ﬁ‘@g rﬁeﬂrat@g 9%{%?% APHEFAS S
]h

¢), d)Jeacting p d%'f'%ﬁ Cﬂt%f)%?sq}ld
pmt&@l“"l’?er of ngé?orrg‘:%%rﬁ '?" 3‘9 SR “1”9"“3%? h%{eoawirgs
.toi :

X v ‘Efr%a
Bocch el P %ﬁ gm o o s gn g {8
- 1030 MEPRPPRIE R8e, a fused 3 ring
5- heterocyclrc or 6- eteroc cI| structuyre
16 oMo R SRR AHEPO GRS e o o gaéaasorlwgﬁ jrgany
of cfaings &% &2 perapuising the miiopg) qﬁﬁl&% Oﬁa 9f cowpgds
1 arhaeinbeforsodefined usingoip Frecsss as hrrﬁwb#gr% flefined in Clmm 13,
determiving phratiacslogy &ar #lusatit of i calierrpruiads iy thej ibrary and
selestinig adrimpozod kehibiting desied perempendet or L. a.. 10. Library
as herei nbefore defined in any of Clainms 1. to 9
17 whdethod Bs clmedlielizjth 16 vdrichd gessprises paepieried pepreliminary
libriry ©ff eoinpoprids endsaing sereensuto rresseehindidg or inhilivers selecting a
“conipomtd idiemifidd HGhe sarech 45| havingeaéfividliprepentidscad| raedifying or
- funétivaklisthgisy fxtegaf n@iees or huldeg losattberdf\iakinges thelmsinof the
indicaibhMfrof: thd scpdeaniz-pRepaxa ad pitimised ibeary, NBibyeim i molecular
phadicblogiand Sphohehanibiry Gormei soream deedtianki it theelssign of the
libeitgpht hal ene including, derivatives of dansyl chloride
or its analogue's or derivatives, Cascade Blue71,
18. EVQBhétﬁP(ﬁiﬁdoﬁ"fétﬁfumcent derivatives thereof, pyrenes
and pyr i IOXALQFETdp L (MA (VER).)L he cyani ne dyes, the
or S MBrécT ok R¥reiitfora AefiAT TR Claltes br 214 dbpendemtang wherein
JLJE Y a3k 'a?! @SreiRFRO Uefidedein Ablea B | 2@ rwitty&if 2@y @ptically active
fludiQEen¢ prdRBit as @ YRSmaRGr oG ith SpRailyREtdieddoners.
avail a I e Bodr pyrm dyes, erythosin, eosin, pyrenes,

192N AT RERBESI oROBIRIINGE or MTUAY BEERBTRNUERN |hPTieine insr
dep tdglds conjugates and fluorescei nated m crobeads,
n Rhqdpane. adadrh m.qrr,,eﬁ 0 twhERY da¥idhd 498 heRfibeRke defined and
1sp¥e?&lﬂ‘ﬁ?'l%92 gﬂﬁg}e eenTM i ncl udi ng the

odam nes,

tetranethylrh X-rliodani nes and Texas Red

der(Ly }_)' Ve {é}{i’(ﬁ% R@H&Bh EcReR’ is af AERYE Rfiddand is

pre lefRg@nate,  succini mdyl ester or
ng I CHl O reac ive groups. 11 Library as

arms f formula JT - t -
Lg& L T r| ses a BO%P%’\‘( T[{(}Si ture characteri sed

as l}% éfa}e‘;g g bOL ANl %all 8@!{1 g ﬂﬁﬁgécgm&éaﬂd

LRk
'S PR ?u?cg}c/{mgenoergggnoér{&sf?\ﬁ/er gr su s? ent s sel ect ed
o [ﬁ@?g P r%t dac orlamf g?an%r 13%?‘(1) %Pl?eg'egﬁ ¥.f grgFlﬁ%\Qq{eFééﬂh fore

h precursor as herernbefore

, def ] ned Wh ” th %f%‘r%ﬁ%efo{ “Sg% %mmsm
to Fé&&f& g %ﬁ‘ﬁllﬁa ]5

wrth eprovzs that

-s-

ac
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rmi e__y and conprising a noi ety derived fromlinking
i '!. nbefore defined or

ct ed from carboxyl,
O or S or nethylene derlved fromlinking at an
-al kyl hal i de i ncl udi ng net hyl brom de, hal oacetam de or
a) SwienlTop &l eAESE BY Liglacicnakt bi R aUfr@ R ibZropyl, R.iY FRgnd
& i§Eph-OTEBODNEH(CEL)ANAS, aadtqu & bingRRrAehd &F D% J%y and n=3 or
Q,HN(I;S FYis@bt fepdipars of the formula Lig Lit FI
ngs?mc i1, 53 é:ﬁgléﬁéﬂdV& N8 ﬁ%ﬁﬂﬁorésb&ﬁ BENED);
b) Po&l?eﬁi zs%en%sxhéﬁﬁg%ﬁfrﬂéc Pﬁ@zdl ié or opt ically
WTiel ﬁn £ is. —(Ph-

Cdg@bﬁgﬁsgilit IE&S Sg{ée tée rom xan |ne 1 e, strégethglrng%
AR o {% e

- wh?n%f:a%é r % ﬁ %f %@?rmfﬁ}‘gt |
s H?#ﬁ%@%&s e B, R b
% 5 s%%]g gqci,f @%}ﬁ%}ﬁf &rc’ﬂg ?%q%tq%g; lﬂ;%tolt 88?)IPY®
eah at e ﬁ‘@‘i?gg%éq?”ﬁ %’ i»ibs“t”t o bﬁmam@eauseo

Vs Higl 8 pitd. BeBIP¥R, o@es orvhee L s
C(‘{#zéa&‘éﬁaw@ﬂsw Flig net 5%&0%0%%11%11@ aihes L1 y
lsmqsw&@meweﬁnwlﬁr@bﬁg &-’bﬁwﬁlﬁéﬂéﬁ and conpri ses -

tvphen Lissls BN 2617 . is aisinglsy kool Fjasipt NBs @8 cur sor s of

mhenbigis alpranalplde o-proprdzersitipheny] and LoivL né(QH)- pr g single
bond, EldapetiNBRy one or nore or different reactive groups

mdp)rwlu'dxeﬂg{mn@gbbhnmlm}wth&ial ity J, JL or Jr -

aptitraily pddiedrally defined with one or nore of a

) whes Lig/is fAG iainLigeavhinagpgh o Rellawd Reet’ds propylf Brahis 2
and\R.ahig -8h-OCH,CONFI (@R NW-, 200, L 15 a(singlabyndrfil ¢omg BQIIRY ™
6306868 Xrornore or different reactive groups Yr formng a

b) mibien dLig fuABEAQ i tsy4 2ndiL idra siagledoad Mbés noteBABIREY
GBWPGptl onal |y one or nore linking species VI or VI’ :

or VI" VI YLnL Ytm
22. A compound of the formula

Ligly LJ7Fl asdefined in any of claims 1 to 11 or 18 to 21 -

wherein any optxcally active fluorescent ligand is present as a racemate or as one of its -
optically active isomers

. wherein F1 is a fluorophore as hereinbefore defined in claim 10 or 11 and

wherein Lig T L Jr is selected from:

xanthine like structures

adenosine like structures;

ethanolamine like structures; and

oxypropanclamine like structures; wherein

linking functionality Jr is amine; and

wherein linker L is selected from branched and straight chain CI-SO alkyl, Ces0 -
cycloalkyl or aryl and combinations thereof optionally comprising one or more
heteroatoms O and optionally substituted by Ci.i; aliphatic, or for xanthine hke
-structures L is also selected from a single bond,

with the proviso that the compound is not a compound excluded in Claim 21.

23 A kit comprising a Compound of formula I or I’ as hereinbefore defined in any
of Claims 1 or 2 to 12, or 18 to 22 associated with information relating to its
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Feiedaald conpound of for nul &

wherein Lig, J, L, Jr and Tag and each mis
npgEmoendent |y as her ei wg*
=g 20N EW8r 1V is capable of
react| on with the or eacff compound of formula V or
, opt| onal |y VI a the or each species VI or VI' or
rm a.

ph%\%atél §1In e o Vﬁ??g Hnéjrﬁes vefn 'Eik?ahlm?v‘fax

| n

. [ M and
Phiaetning 4@6%@3 We?gﬁée? ool ¢ d Stc ﬂ“’? i
1.ne

%@

defiged or EXPESSIgAD iBFe ip n&@ﬁ

trapspoRer, asﬁ?er@: forg %ng&ﬁ? ﬁ%ﬂ %‘m %ﬁ S of
receatﬁbblaﬁlag&r 0 fﬁc?ﬁﬁ giipnghity b ition
(Ka)r f| Antagogismy (0B 4 bigdingo fepst tsadm |°B 2 g With
fluprsseenivineees of e b mco gwalela%gpw flﬁ%le 5 elaﬁ'mﬂg
thepdafined- yrhihitign onantagenighe BEPfarbIY the BhasmasRiogral P e, 28y

givigh e EGsovetusd s aseist ﬁwmeé “pra¥aprines 9y ﬂl&agf@éﬁé‘% onist
stinsuletedl riepand ymessensen sepeoriioni AT sesiralnt Katvabieh o8 rptagonist K;
valuemforstmulationwr inhihiion ofdntrseliniarenzymestos dgigdransporters.
deprotection. 15 Process for the preparation of a
24 c onfSompaeimgdfof formmld B on/I\FsorHibrary iisedod ee hergiabgfaeeiefined in
Cleinal 3nustfil dor linkingotopmiyssnitghle tigt ofi faimga Wher & as hereinbefore
defediee Chim 1By avail able or preparing the |igand
wherefrcttie Eolter haoipty ispffummhﬁmdsﬁzhﬂdomﬂlam& he-art, and
reacting with [Iinker precursor VI", if required, or
25 c onBlonephare linkar of formaladV oer warytharpefgs dreinbeforgdpfised in
any of(Clrimsd 330 14 whatcirthe fisken molaty istof foxmws 45 clafines) e Slaim 8.
from a), e) ring_closure of 5, 6-di am no- 1 3-di al kyl
26ur akit] cqmnrﬁmshlegaaé (TBRSIORY dinkeh Brervers (andfog aysrygsors of
forumvireTValy d Ve ¥n @nd/pro¥k ashersingepre idetingd) ig apy of. Clpjms 13 to 14
forr preparing g libragy of ewmprungs phfosmpladias dersdintiefse riﬁ%ﬂed in any of
Clzieml\t‘atlz ve with chlorinating agent and I i nki ng t he

hl oro derlvatlveV\n h the rou swtabl
277 rof’*e@ ré‘a’ H‘é"es aogs, qfaf[ﬁ]lk"‘@ﬁ ‘E’ g ﬁ o
cor@emd. caeofias hens iy ‘t E‘ fo
for;visnaiEnpTACPRIO rp@l‘ fe& @ BFe5SiBe Pkafsm Fg egehﬁ
thecamseﬁc%élgan@m highy wgbplﬁgs F’BB%) of pavel EP““ at
bindrig$hetarged FseRiTe & IBIPILNG Bt Hing a drug
tranepepP orcss subsizata 9f @ ES FBNSPOEFH gssta%r% ds%g %ﬁﬂsw o grues
%@EW?&@@PH@‘@W&W@Y% igFesrstisSBey pr opane

prote |ng of erably. th qrot ctedlnosmels
28 peade @R f 2 fat SquprEmg 2
cm%é?t@é ﬂlqwqm%? %ﬁ? % PFE a&’g G‘%’P&gp "%E‘S to
iy 'l%na%% pgmmg? Fad Yisptalion,GF
POt .
hbget P sePapound fp 5% %ﬁmﬁ%szﬁﬁ%%g ﬁﬁ?ﬂgg
€0

W@saﬂa celbmatege Sosmrises (4 enzymes
or 4iryg teanepopters. iRyaRERY iecteriifatebirding OF Jed e r transport
thmbwm@;emawesqsan Huorsrcsnes Ctrﬂ%ca%%m )y acet oni de,

converting the Benzal dehyde to its correspanding

29epoxt dbraghaf ﬂuﬁzgswpbhgﬁgl\'/smft formgula J; e b) 9t Arigt é%‘f‘lé‘tF‘ng a
cofmippins thergefhfog gse as claimed in Claim 28 wherein the library or compound

thereof is a fluorescent ligand(s) which has affinity such that it-binds permanently,
semi-permanently or transiently and remains bound when unboupd ligand is washed
away.

30. A library of fluorescent ligands of formula I or I” or a kit comprising.a
compound thereof for use as claimed in Claim 28 or 29 wherein detecting a change in
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Rnr | . c-H supplies ligml- PL finally, deprotection

J""M wcw ing to an appropri abes -"g. 16 Method for

sel ecting a conpound of formula T froma library as
claimed in any of clains | to 12 conprising the
flioPdstRB@ | is dsﬁl 19188 ofa cor R MicBscq MRP Uitelteselnch O dhiddion
spéct®8edpg! €i nbef ore defined using the process as
hereln efore defined in Caim13, determning

'31ph AP fitﬁfes@enp Imgslf&s' d8toRbalT 8 I 6 g&aiu eén%pﬁgﬂng 2

aﬁ% - %fﬁme ale0 Brorel eﬁ%ﬁﬁm :g(gf Qﬁﬁa’?ﬁﬁé

eparing a pre rary 0
oun S, con |ng screens to assess blndlng or
|nh| |cg %?Ie |n ‘gd. &If ed
°fsc?1 °§ 53‘;& X %4&%1@
‘gﬂigfm i ey xx%rﬁsgmsaas 'EZ%%
e‘8 B‘i‘%‘r e’
e g’ HT ﬁ?F‘RPF try
fro the cr en_feedback into ede nof the
33 0122183 Wiaers‘lfl exaquSI %qualaq Brayided igpne

of ‘ihé%oﬁiﬂf 1) Em{nu qelly PepreRpine grerech noreresns protein tagged receptor,
LR e REBPeReri2) fraycelly expressing @p epiirpsttag for a
commgrially,#rsilable flugrepsent autibody op &3)rre walfiiimss prptein foriwhich 2
@qcﬁﬁodllmrmmtaﬁabqﬂué?@wraﬁskcbpt ically active
fI uor escent lig ’g %\ﬁgr esent as a racemate or as .gone
34of A libregyias bigye P@’ & 4 @ ny o8 thepgeceding siaigs fempFising 2
PhF%} |°§ defipgd | 490 rhameledsedndiegpds devingedvarified) roperies
corgpsporiiingindbere of theinen-tageed iggdh ) m L JT TagdT L (JL -
Li g) mwhere each in is as hereinbefore defined and |is
35pr efeli | heggintpforpdefined in pry abihy preceding claingg | comprising
tagesdr Higands d froam eppction o8 reastive pedcatser dgwndd end rreertive
flugrephorss hpviageieasivy siteathaminal Finctignality suftesd &1 geaction with
assprigied reagent¥.ofgr sitecpesifiq jegetipn and linking, Wheagin thediboary designdis
the regult ofjgxtausiye phapgpacplogicalinvastigatios: ofealeonivaio p£ theaiossitid
linking €itesi and4he reguifing plrirmacaigeicab tharadtéristiesardwslection of one or
mok¢ {ipkisg combinatiopsvhich proyidesevarable binding; émbition or fransport
chagfictéristicppt i cal |y active isoners. 20. A conpound
according to Claim18 or 19, wherein Lig or FI is as
36her Ai litrafyareomgedndrae deieimb&iors defingd irGanyldT thy prédedingicladms
wherimpihe nd eadh Klhesdastaditen inymed, teaais ohbheizshinebiog éye or from
BODEP Y @Ee6B0/650omBAIPIPY@EIE6SDXK. to 12 or 18 to 20
selected fromfornulae Lig.amL.a-Fl.a" to Lig.em
37). eEibray asslaimed dn Rlpimoi2ecotuirising kaxalhtx hEcqmppundoof the
formmla : AMENDED SHEET Uri 1700, Eli

Ligly LIt Fl

wherein any optzcally active fluorescent ligand is present as a racemate or as one of its
optically active isomers

wherein Fl is selected from any fluorophore as defined in Claim 10 or 11 and

wherein Lig Ji, L Jr is selected from the formulae Lig.a, Ligb, Lig.c and Ligd
wherein:

Lig.a comprises linking functionality J;, which is amine, and is of the formula, in
either of the following forms given:
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&

a\ vyhen Lig is XACie in Lig. a when each of R at and
waE@EEs propyl, Rai is H apgss
i i OCH2 CONH( CH2) 2NH- ,

when Lig is XACand L is a single bond or NCS, F1 is
nggu fluorescein or NBD, b) when Lig is adenosine F1,

S Mot Fnoc (CA 134:204756); or when Lig is ADAC, ie

R b is CH2OH, R b2 and Rb3 are Hand L is --(Ph-

CH2C(]\II—|)2((3HZ)§asor L is a single baxid, &b is not

f 1 uor erglgl NBD or Rnhodanmi ne; Rﬁt enylig i's NECA

(i ncor porati fjg et ety_—_€=€H2)n) Rg;—am Rb3 are.

H and s*tg-a~8i ngl e bond, or isx2 M when inis

2,4,6,8 or 3} then F1 is not NBD, orp‘azvvhen mis

3,4,6,8,.10 or 12 then F1 is not dansyl or when Lig is

JVB- [ 2- (4- am nopheh%zget hyl ] adenosi ne and L is
whewip) 2Ph Rl comprises fchionqlitaluul: 5 9/hB% i 8piped) when'
"~ Ligis C@&@hﬁ%ﬂaﬁ@h@,(R d2) is nono ami ne nent hane,

FI is noRﬂé@jﬁPY(r) TMR, or when Lig is CGP12177 and °

Lis 1, 1¢athafRet madrﬁiaﬁ;ﬁln-mupyﬂj amne, i.e :

C( CRay Z@(ﬂ—l@@&t{t@b&)phwﬂ wikréis ﬂmJBuI:BﬁmbﬁtY(sr ])etﬂalk;dramlde
amaiee and incledes(} @hish 2 L¥i2g12 BB )i CHESI optivesllyubstiued by
C1 BIKyCmnddndliding thedopvito S(KCIH; ), owhevdeis 3lto 8, sptimalbpincinding one
or merd ledereatodak ~0s not FI TC (CA 131: 56155 (4)); or when -

Lig is CGP12177 and L is a single bond, FI is not NBD
Ligb covipisek ligkihg filictivraig! Jp whichds amipeofdds enyl phenyl and

Lis -C(CH3)2- or a single bond, FI is not NBD, and
~a) - e)pthen L is a single bond, FI is not BODIPY FL;
[ ddi tional ly a) vvhennglsXAC|e|nL|ga
Rt and Rae is propyl, Ra3 is ‘H and
H(CH2) 2NH-, and L is a single bond
gg QOlN\B | PY TM 630/650 X; or b) when Lig is

EAXR e r?rls4andLisasinglebondFlisnot

BODI PY' MR“éSO/ 650 X. 22. A conpound of the fornula Lig

JL L JT Fl a deflned in any of claims Ito 11 or 18 to
WherEi her ePPEﬂfW“%‘?H%@ ad X6t psggath QB escent 1igand is

present HeghetraptamatE &% -Cts one of its optically

act Rbe i E&RNEE PrLy sFl is a fluorophore as

her é‘?“bbeﬁﬂa@f PRERDT 81 ai m 10 or 11 and” wherein

Lig RB| Lis§% is selected from xanthine l'i ke structures

adenos; nBb] i keomsriserckinking fnctanalifyolrahigle it mio, and linker:
L. selqgtad frem -safyrpied Ciiz aliphatic and Cgz4 aromatic, optionally substituted

by one or more C, alkyl and optionally including one or more heteroatoms O or cyclic
groups;

(B

Lig.c comprises linking functionality J;, which is amine and is

Re!

H
HO’J*\/ Noro?

as a racemate or as one of its optically active isomers Wherem * mdlcates an optically
actlve cenn'e,
Re' s m-, p- dihydroxyphenyl; and

AMENDED SHEET

BN ey . Heieinyig
SORHEER 2 arigedii S a single bond or' L is &
gly and n=3 or L is NCS, % is not fluorescein; or




oxypropanolanm ne like structures: wherein _1inking
"“:fﬁﬂ.lonality JT is am ‘.aaxd wherein linker L is
egiedct ed from branched afgasdr ai ght chain d-50 al kyl,

C6-so cycl oal kyl or aryl and conbi nati ons t her eof

optionally conprising one or nore heteroatons 0 and

Rczggﬁ?g%sy Ii hﬁ%ﬂaﬁ% %s Q.Jmilﬁg? %ﬁl%h is

i I s 31U

v e e 5?‘%5@{%* e oy

by @ o) d exclude r|S|ng
ya‘ oUnd of for mJI a I or ' as her ei nbefore defi ned

i.n.an 18 t,0 22 associ ated
or w-f‘ﬁ°%ﬁﬁ?%%ﬁﬁ§?%3ﬁ G 13%3’%@*&@?%%5@0 SHEET 16
(r)r EW 94 66 pharnacologlcal properties in the form
of SpecthiL P&%per RS gi ven as Excitation Max and
Enm ssi on 9 escence Lifetinme and Em ssion
quantum vyield Shd Phar macol ogy defined in terns of
cell's expressing a GPCR receptor as hereinbefore
defi ned or expressing.an jntracellul ar Qy lic
as A Rcomals QYRS OBf 8@%‘8&9"%@( tiye pomgrs wheggiy § 1ndicatesay aptigally
amﬁﬁf¢%$€|nbefore defined and given as the ‘Inhibition or
Rd’ gnecdegbifEam 81 STREREBt or bi nding or of receptor

functional 1y toget her th a value for the Inhibition
( pKH) oﬂ agoni sm (pKl) binding cogstants, and
opti get her fl uor egcep

mages of the
phar macgq 7 cells
illustrdting the defined. inhibition or®antagoni sm
preferably the pharnacol ogi cal properties are given
as EC50 values for agonist stinulated - or pKi val ues
for antagoni sm of Inul at ed second nessenger
generati on, e ues or antagonist K;
val ues for ition of intracellular
enzynes or g™¥ransporters. »Conpound of formul a
IV or IV or library thereof as hereinbefore defined
in Caim213 useful for linking to any suitable tag of
fornula V or V as here|nbefore defined in Caim13,

| L nker |s of for I a as

gh%e 3 yyﬂ a.H %t%;‘g ﬁ)drué% B g r Gg]r CD&?})I‘ 81% flggl%%roma%% nn%
'yt

Fr

)

a5 ereln 5 bmg'deflned in any of
Rd;;Clalrrvs 135 14\/\/n hellhnker m)leé 2k h1h1
sel @fiﬁ% 1 gﬁé"ﬁ g g (im #ﬁﬁ‘comgvm%:mn:
i i e Pl e
C& P!Hi ws%h%@ﬂ%na(g ﬁB‘EP%'F %}r a§ hepginbefore

%*elnbefore defined in any of Cains 1 to 12. 27 A
Ilbrary of flu yesqent ligands of formula | or I' or a
38. tLﬂl‘ &g’é‘c%@rﬁmwher eof as herej nbefore
Ra it GER f CnpIjSRg linkipg Hmctionpdity fyy whigh igamigo, arg
linkez L aol-pk- ﬁgr Letssiretsddrom (CRImpvisrein ohisidn g, 6 958 exisiindhe

rangs34orffch @91,20@?’005@1%@[3@% oge or more substituents Cy, or ILL Jris
Moo or polyethylene glycol diamine, or L.a is a single bond; or

R.c?orR.d® comprises linking functionality Jr which is amino, and linker L.c or
L.d selected from C(CH;3);CH,Ph and mono amino menthane or the structure.

NH
X wet™

3
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fluorescent ligand, in_high throughput screening

Zaagtzzmovel chemical entitifEgifBat bind to the target
AEsE®pt or, i n inhibiting @At racel lul ar enzyne or
inhibiting a drug transporter or a substrate of a
drug transporter, in studying drug transport or drugs
suitable for transport or in distinguishing healthy or

di e asihiptiskt $B!Folldind O bidERE fivH QERSERMvhirkHa AR
?ﬁﬁﬁlpfﬁoﬁﬁf L"i’s khoWn ds arﬁagf:e, Bd kd bs %@féﬂ{%&e“@eﬁed GRIMQUNAES ;rf

{ hereof as hereinbefore defined in any of
alms 1 or 2 to 12, 18 to 23 for use in a nmethod for
receptor binding or inhibition, intracellular enzyne
i nhi bi tion or drug transport or inhibition and

vi sual_ i sation conprisqng-contacting a library or a
conpoume They eof ascgpfyi ned in any of Claims 1 or 2 to
12 or 18 to 23w th a sanple conprising |ive cel

mat eri al conpr ng GPCRs, intracellular enzynmes or
drug transportefs in manner to facilitate binding or
inhibition thereof or transport thereby, and

detectin hanges i n flLuorescence or |ocation thereof
3999 Ly By eiped Pl st af SERGERS s oy eas
irqrblygdyg. | ¢ conprising a conpound thereof for use as
claiged in O aim 28 wherein the |jhrary .or conpqu
20 o Libearyiag cgaufl?c{ray Clated 37 qrﬁéawlaf(fgljl ? éﬂe‘lﬁ%f‘stof%?‘?]?(ﬁﬁf%Y
6300t XeRd BORPYIH3R80 - ner manent |y, ~ seni - permanent |y or
transiently and remai ns bound when unbound |igand is
4lyas hidipry afg{aimeh in 2y elhths pyecsding| Glaimsseomprising gaermpaynd
selpgiediiiom the fotlowingsirugiunes wheisapinysontigally activefiuerssent ligand -
is prasgntasfa mepmainser a8 sneefdispptically activg Womesor- 29 wher ei n
detecting a change in AMENDED SHEET "~ M N'! 1r IM
RVS fluorescence is by neans of confocal mcroscopy or

fl uorescence corréeha § Lr opy. 31. Alibrary
of fluorescent |i.gands of f%?ﬁul M or a kit
\jgo ri sing a Hdonpound thereof for use [aimed in

Y] 8 to 30 wherein the lib [
n her eof conprises fluorescent kigand
agoyi st (s) which maintain binding affigy and
functional activity. 32 A'kit conprising a library or
a cggggund of formula | or I' as clainmed in any of
XA aBEPRYSB30%50 &K 12 or 18 to 23 and a target therefor
provided as cell _derived material selected froma
cell line, expreysi a GPCR, intracellular enzyme or

drug traqgggiye,* nbrane contai ning these proteins
rivﬁf such a c

£ | Iine, solubilised receptor
=errug trangpg¥ter or GPCR array fromt hat
"1iffe. 33 Kit as ained in Cdaim32 wherein the
wderived materialis provided in one of three
forms: (1) fromcell xpressing a green fl uorescent
protein tagged r , intracellular enzyne or drug
transporter, (Z)'w cell s expressing an epitope tag
for a comer@hgBty avail abl e fluorescent antibody or
(3) a wild-t Protein for which a specific

fl uorescent ant dy is al so.provided.

ABA-BY630
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] 34 A library as herelnbefore defined in any of the

Egtachar act eri sed Ilganﬂm§. fing verified properties temsimes
corresponding to those of the non-tagged |ligand. 35. A
l'ibrary as hereinbefore defined in any of the
precedi ng cl aims qgonprising tagged |igands designed.
fromreactign of Chi ve precursor |igands and

Aegeti f Nyordplbr es\\havi ng reactive site chenical

i {y suited fogyreaction with associated

re nts w¥or site spefific reaction and |inking,

viiter @j.n t he I|brary dagign is the result of extensive

phar macol ogi cal investhgation of all or many of the

possi bl e |inking,si and the resulting

phar macol ogi cal -el@l ac i sti

or nore |inkiggegondi nati ons which provide favorabl e

bi ndi ng, i nhi -@ " or transport characteristics. 36.

A library or compaund as hereinbefore defined in any

of the precedind#l aims wherein the-or each F1l is

selected fromany red, near it or blue absorbing dye
ABBABveap BODI PY(r) 630/650 or BODI PY(r) 630/650 X. 37.

Library as clained in Caim12 conprising a pluraljty

of conpounds of the " fornmula LigJL LJTF1 wherein any

optically active ®l uorescent ligand is present as a

r n?hﬁ ofl._2as _Qn¢ its optically active isoners
a4 S selgﬂte rom any fl uorophore as defined
I'n b or 11 and

rein Lig JL L JT is selected

#Po the formul ae Llﬁ Lig.b, Lig.c and Lig.d
wherein: Lig.a conprisges linking functionality JL
[ i ne, [ pf the fornula, in either of
the follow ng forag ven: AVENDED SHEET j] M. |IN a,

[ N & %3 X1 Ras Ra; N Ra: .N /}-Ra4 >
_ "N'F Rae Rae wherein Ra4 conprises
l'inking functiongléty JL and JT which is amne; X1

and XZ are each V'R:a3 is H

APEA-BY 630
o
H
o}
W 0
-
Ho_OH

ABIPEA - BY630
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___each oflLal and RaZ is n-propyl; R a4 is p- substituted

o e ; ﬁ i s heteroal kyl anide e

TS a single bondor i's

CI 50 al kyl optionally substltuted by Cl1 al kyl and

including the formula - (CH2)" where nis 3 to 8§,

optionally including one or nore heteroatons -0;

Lig.b conprises linking functionality JL which is

am ne,™yand is 3 RbIN.. NI Rb4 ~NRbg 1b.X X. 52

N~NH i | Nng substituents X.b' and X b2 are

each roatom X.b3 is -O ; Rb' is CONHEt

or CH2OH, i, and eachjof R b2 and R b3 is H Ro4 is H

Rb5 conp .es linking functionality JT which is am no,

[ ~b \zTﬁedfromsanﬂata1Ch12

: . aromatic, optionally substituted

by on€ oT nore C, alkyl and optionally including one

_ A heteroatons 0 or cyclic groups; Lig.c

~conpri s€s linking functionality JL which is am ne and

iIs Rol HOYN.RC2 as a racemate or as-one of its

optically active isonmers wherein * indicates an
tically active centre, Rcl is m, p-

di hydr oxyphenyl ; and AMENDED SHEET tS., . 001 SWS
Rc2 conpri ses |i nki ng-f/u ionality JT which is am ne
and |inker gh.c whi is gel pcted fromCl. 12 strai ght
chai n al | or aryl and conbinations
t her eof g one or nore heteroatons

0 and [ Msybstitulyed by Cl1 aliphatic; or
Lig:d conpbhi i nki h‘[g;lnctionality JL which is
a

Salmeterol BY 630/650

AMENDED Sypey




e
e
i, Yy

'v(31‘6I~ and a substltutea-

_..as a racemate or as one of its optically active

*,wH%n optically active

€1_20 spiro aromatic ring
system conprising a single aromatic ring and a
heteroaryl and optionally halo substituted; and Rd2
conprises linking functionality JT which is am ne, an
linker L.d which is selected from Cl.12 straight
chai n al kyl 12 cycl oal kyl or aryl and conbination
t her eaf lopli onpri sing one or nore heteroatons

0 a onaIIy ubgtituted by Cl aliphatic; or Rd2

is &6 7strai’ght cha
substltuted.«‘ C6- 10
.~ substit ,-@:; Tt

al kyl including ether 0 and
ryl which is OH and oxo
Bs |inker L.d as hereinbefore
: ¥yedsS claimed in claim37 wherein
R a, Rbs ox:R c2 or Rd2 conprises |inking
functionalN#y JT which is amno, and |inker La, L.Db,
L.c or L.d selected from (CH2)mwherein inis 3, 4, 6
or 8 orisinthe range 3 to 8 or 2 to 12 optionally
i ncluding one or nore substituents C1, or IL L JT is
CEBH 738 630/680hy | ene gl ycol diamine, or L.ais a
single bond; or Rc2 or Rd2 conprises |inking
functionality JT which is amno, and |inker Lc or L
sel ected from C(CH3) 2CH2Ph and nono am no nent hane or
t he str§ct rd HZ H f < AMENDED SHEET W(q, MV
OMVE Rd2 conpni ses the follow ng OH
subs ed 3 ure wherein |inking
functi ong q! | as amne, Ld is as
herelnag; £ i ;ﬁd includes JT which is am ne:
CONH 39.7%Lifbrary as claimed in Caim37 or 38 wherein
thed fromany red, near it or blue dye. 40.
“claimed in Claim37 or 38 wherein Fl is
sel ected from BODI PY 630/650 X and BODI PY 630/ 650.

41, Li clainmed in any of the preceding O ains
Pr@@ﬁﬂ#’?ﬁéﬁ@%@omound selected fromthe follow ng

structures wherein any optically active fluorescent
ligand is present as a racenate or ‘as one of its
optically active isoners:

ICI118551-BY630/650
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e =g N n!
=2
Bz yp5

Q\ AMH NI1 NHO f O HNF4-N N/ OOF ONg 1

- BODI PY 630/ 650 X Oz B N~v HO\N NH N= O~

OH ON Ng-F F sizi¥A BY630 AVENDED Std (r)R

TIMJIMGI ONNMNNON 2fH HOOHO N.~-F S

ABEA-BY630 0O /NN 1 ~\NHON=:f O- OH O APEA-BY
630

Alprenolol-BY630/650

42.  Compound as claimed in Claim 21 of the formula

Ligly LJ¢Fl
wherein any opncally active fluorescent ligand is present as a racemate or as one of its

- optically active isomers

wherein Fl is selected from any fluorophore as defined in Claim.10 or 11 and

- wherein Lig Jp L It is selected ffom the formulae Lig.a, Ligb, Lig.c and Lig.d

wherein:

Lig.a comprises linking functionality J;, which is amine, and is.of the formula, in
either of the following forms given:

Lig.a 1,,,
Baa R33
Ra -. N>_ Ra \.
l »—Ra? —— ,}—Ra“
4\ N J\ %
Ra2 X Ra2
wherein Ra compnses linking functionality Jp and Jy which is amine;
Xt andX are each O;

R.a’is H;
cach of R.a" and R.a% is n-propyi;

R.a* is p- substituted phenyl wherein the substituent is heteroalkyl amide
amine; and includes L which is a single bond or is Cy.s alkyl optionally substituted by
C, alkyl and including the formula ~(CH,), wherenis 3 to 8, optlonally including one
or more heteroatoms —O;

Lig.b comprises linking ﬁmctiona_lity JL which is amine, and is

AMENDED SHEET




a5
e

O HHON/ \ HN-~NH HOOH . r. i elABIPEA -
SELAE ORC NH fF and X N-

F =NNN O/ -H OR.NH 9]
F Cl enbut erol BY 630/ 650 A NDED SHEET WROM HI M NH
CGP12177-BY 630/650 Ni g~ "NH _ p F Propranol ol
BY63016§Q,3 Me 71F7 N7 O-~F F

PN

Rbl N Rb4
NRbs
BX  Xp? N'ﬁ‘/
. RB2
wherein ring substituents X. bl and X.b? are each OH; '

ring heteroatom X b is-0-;
Rb'  is CONHEL or CHOH;
and  each of R.b% and R.b® is H;
Rb*  isH; - '
Rb®  comprises linking fonctionality J; which is amino, and linker
L.b selected from saturated Ci.;» aliphatic and Cg.4 avromatic, optionally substituted
by one or more C; alkyl and optlonally including one or more heteroatoms O or cyclic

groups;

Lig.c comprises linking functionality J{ which is amine and is
Re! H

N\

asa racemate or as one of its optically active isomers wherein * mdlcat&s an optically

achve centre,

Re!  ism- P- dihydroxyphenyl; and

Re¢*  comprises linking functionality J; which is amine, and linker L ¢ which is

selected from Ci.2 straight chain alkyl, Csq2 cycloalkyl or aryl and combinations

thereof optionally comprising one or more heteroatoms O and optionally substituted

by C aliphatic;

HO™¥

or Lig.d comprises a linking fimctionality J;, which is amine and is

Rdi. . JRd?
(6] N
/\]/\H

OH

as a racemate or as one of its optically active isomers wherein * indicates an optically

active cenfre,
Rd! is selected from the structures

Iz ZI

= Ci

& o
¥ : |

¢ a
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a7 hbgmenol ol - BY630/ 650 42.

' L.dgg{ﬁ%. eé

| Cl 118551- BY630/ 650 AMENDED-5 EEP L L ~ H

N
(Y ti*" ‘_

gf the formula Li gJLﬁ%@ﬂFI wherein any optically

active fluorescent ligand is present as a racemate or
as one of its optically active isomers wherein Fl is

sel ected fromany fluorophore as defined in Caim10.
andOd subdtitaRd QMo arbingiie Eng sybfent Soxﬁpﬁs&igt £sinfleQporhii ring
and 2K MBiba2F ahll @pionally Bald substithiéd; @l L1 g.d wherein: Lig.a
conprises |inki ng functionality JL \Nhl ch is am ne, and
Rg? S eémf;ﬁk%s flﬁm finctioBalitd i RfichOk ahdife, TRl e df WiBE is
se} ke\ieﬁ’om 9, SirdiMhe’Chale A @@cyc‘loaikyﬁ@r atyl Mna dobbidMions
e ee%%a BA0 @SR $ASituted

ﬁ: MREL @Sﬁgg ‘Lhalﬁ Pih E thblso%mi @ﬁ)stm%ed by
ﬁé{ 488688 12895 phfore
; 0 | S - St Itute

eny mhereln t

I d

m#mi% i e °°9f§ %?nﬂé* ofifhsifa AR méﬂﬂ%p i onal Iy

43sub tltut gski ?1%&[ I ;d#ﬂgi}%%ﬁﬁe %ﬂL% o
g
%E’hﬁﬁ"c"ﬂ % 4 Bop ,°r£?

oty gPi‘F OF ?45‘;?;;‘“;}?—%?5 Rt?éJB T#ﬁoﬁm‘}{’ RERP %%HE
R or Rd? comp;'lses i ghi:imc’tmuality Jr which is amino, and linker L.c or
L.d selected from C(CH3)>CH2Ph and mono amino menthane or the structure

NH
KON ™

3
or Rd® compnses the followmg OH substituted -aryl structure wherein linking
ftmct:lonahty Jy is shown as amine, Ld is as hereinabove defined and includes J¢

which is amine:

with the proviso that the compound is not a compound excluded in Claim 21.

44,  Compound as claimed in Claim 42 or 43 wherein Fl is selected from any red,
near ir or blue dye.

45.  Compound as claimed in Claim 42 or 43 wherein Fl is selected from BODIPY
630/650 X and BODIPY 630/650.

- 46. Compound selected from the structures wherein any optically active

fluorescent ligand is present as a racemate or as one of its optically active isomers:

AMIENDED SHEET
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_Wherein ring substituents X b' and X b2 are each OH;
e het eroatom X. b3 is (#EHE R0’ is CONHEt or CH20H,
gxg=ieach of Rb2 and R b3=wga®, Rb4 is H Rbs
conprises linking finctionality JT which is am no, and
linker L.b selected fromsaturated Cl.12 aliphatic

and C6-24 aromatigc, optionally substituted by one or
nore G al kyl an fonally including one or nore
het er gat onk. O~ Nycl i groups; Lig.c conprises

HO T\l ctionality I, which is amne and is 1Rc4

}%N,&Jg as ara te or as one of its optically
act ioﬁe i sonmers wherei g’* indicates an optically
active-centre, Rcl is , p-. di hydroxyphenyl; and Rc2
conprises linking, fu jonality JT which is, amne, and
i nker L. c which Jel ected from C1. 12" strai ght
chai n al kyl JF ¢ycl oal kyl or aryl and conbi nations
t hereof optiopaMNTyFconprising one or nore heteroatons.
0 and optional l'y-gubstituted by C, aliphatic; or
Lig.d conpri seslgpl i nki ng functionalitty JL which is
amine and is Rd" O-N.Rd2 OH H as a racemate or as one

ABA-B¥@ooptically active isoners wherein * indicates an
optically active centre, Rd" is selected fromthe
structures HO-NI \.~~ HI / d HIN&
AVENDED'$HEET FEK 3a ni.e.4 ROORa. IffimLA and a
substituted Cl_20 &piro aromatic ring system

corpri §i ngia_si ngl matic ring and a heteroaryl and
| orfab Nm%tiit{ted; and
=’
- HO OH
'APEA-BY 630
. | ) .
A O r/ N\/\o/\_,o\,/'\N
BN \N H
W&}, o
HO oH

ABIPEA —~ BY630




Rd2 conprises linking functionality JT which is am ne,
g5 i nker L.d which is @Zg@Fmcted from CL. 12 strai ght
et al kyl, C6.12 cycl oaly®
thereof optlonally conpri sing one or nore heteroatons
O and optionally substituted by Cl1 aliphatic; or Rd2
is CL.6 straight chain alkyl including ether 0 and
substituted by C6.10 aryl which is OH and oxo
subSty tuted andoconprises |inker LA as hereinbefore
i proviso that the conmpound is not a
co a@ excl uded_in Caim18. 43. Conpound as
clalned |n Claim4p wherein Re, Rbs or Rc2 or Rd2

conpr i I|nk|ng nctionality JT which is am no, and
i nkem™N, i ¥ or L.d selected from (CH2) m
whefFeiR ;n IS , 6 or 8 or isin the range 3 to 8
or 2Xte 12 optionally including one or nore
subsyituents Cl, or TL L JT is nono or polyethyl ene

glyco¥ diamne, or L.a is a single bond; or Reg-orRd2
conprises linking functionality JT which is am no, and
linker L.c or L.d selected from C(CH3) 2CH2Ph and nono

andimi no menthane or the structure NH2 NH H(1 3 or
Rd2 conprises the follow ng OH substituted aryl
structure-wherein linking functionality JL is shown
as -am ne, Ld is as hereinabove defined and includes JT
which is amne: O CONH with-the proviso that the

bn Claim42 or 43 wherein Fi is.
d, near it or blue dye. 45.
d 4n Caimd42 or 43 wherein Fl is

flprescent ligand is present as a
_Ps optically active isoners:
AVENDED SHEET RM1INEI M, 77 NNHHON/ \ NH HOOH O
eF . ABA-BY630 O HN/ N

Salmeterol BY 630/650

Clenbuterol BY 630/650 . ;
AGENDED SHEET

or aryl and conbi nati ons iEieadteEtan




ry=1l NH HOO= OH O eNS-?~F APEA-BY 630 0 O Hn
B -0~/ ~N H ~N/ \N @FD

SEA - BY630 A~i ENDED &

3r "Fand HH. 1~leF\ "
OH NH O-F \ F d enbuterol
of ~C~-M 79

CGP12177-BY 630/650
7 H
SO

é il
H
N NH
[::3
af
F
rd

{2

- Propranolol BY630/650

ICI118551-BY630/650

AMEND

7

EEY MEN HN~~H OH Oy rNH &
Sal neterol BY 630/650 HC 1
BY 630/ 650 pj Ji 9t DEO $HE~ t

0 SHEET

P HOOHO ./ NFF / S rageses




~H_. rl. CGP12177-BY 630/650 4 H ~H/ NH O F

T aa e BEeE anol ol BY630/ 650 - MEATEKI NH | Ol 118551- BY630/ 650 - (RETHETER
EOled a0l D PEES W . v. omEEnR 3: Fi . . tu~ S8’ Y. 1y
- N~Y-L'.'J~ eM9 ~: 1HNOIN 9 -~

Al prenol ol - BY630/ 650 and optionally additionally N ~/
OOF XAC - BODIPY 630/650 X or O JJJJ////0 NN/~ 1
N HNNNHI N=/O HO OCH O eF ABEA-BY630. AMENDED
SHEET r/ _

) Nﬂ/\/\u

Alpienolol-BY630/650

and optionally additionally

i

XAC —-BODIPY 630/650 X

or

ABEA-BY630.
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