; e3eXU, b6TSGHWDO 02/ 1290 PCT/ GB01/ 03695 LI PO OR AMPHI PHI LI C SCI NTI LLATORS
AND THEI R USE I N ASSAYS S 10 15 20 25 The present invention provides novel
scintil | aM? %W Ybunds, the production of these novel sci nPCITIGRIH3695
conmpounds and their use in assay systens. The invention al so provides

| i posomes or micelles containing the novel scintillator conpounds, nethods
for preparing the |iposones ox mcelles containing the novel scintillator
conpounds and t RéFtsPRoRMPHPHIL O SO LOATARIScAY GUEZR Uds| INasgaxsehi cles to
insert the scintillator conmpounds into the cell nenbranes of cells. In
addition, the invention provides cells containing the novel scintillator
conpounds and the use of the cells in assay systens. The devel opnent of new

*drugs and t hdhepresentiBvendion prundes nosel scimtilipigs aempownds; tha perdustien offhess

t ts. Once.l L .0t ei. b d
o Daent ity RQlrTanaSe polipg AU Eh (EERE B s SUBRO T RLRE O SRR L7 o7 g

‘One net Hod obrovidestliposargesmi micellarcohiintngthicinonsl scintitlaiicomponiids phethodd cal
systens involves the use .of scintillators. Scintillators are nolecules,

whi ch are or IIGHERATES tﬁe Bresepiss pr micelppegmtanmgdhenesed seintillaten commogres  whi ch
s capabl € Obpnd HiEAESE EHRABASAMLINTYCIRNGS URH &Y vBificRs RHBES aRlschiiibgt ont
speciies (e.g. a photon, an electron or a chem<tal reaction). Interaction of
a phosphor wcompamdsanioshecelimembrhes sfirels.al alditiim theantemtion pravidaswghs

el ectron or a photon.results. i.n the excitati of t phosphor. After a
Short  del ay coladime e aoyHetintiathcmporpes and e of GeBaiRE R tarssuiBEhor
returnsygo its ground (nonexcited) state with the rel ease of photons of

el ectromagnetic energy usually in the formof visible light or other forns
of det ect abl &he ddveloproent of mew|diregstand herapaes isylepénslentaipmndhe slentdfication of
scintillator, can .be detected and.. sured quantitatively in. an propriate
scinti || ati ol BORIRE e o DrER SBP DB o o, PRSI O UG B ARLRE e m
scintillant pnEEHhEw Apasdileddild @tiiatelFtoube detdloridrit A€ néw ARIRC O méthéd i S
or conprises a phosphor and scintillation is used to WO 02/1-t290 2
PCT/ GB01/ 03695 m¢aitpring medeculas interactings én Phemigeli cabidpgicalsystemy invielvepéhe or m of
i ght) ﬁmdu%?éjop%irftﬂ&tf'or? scintillant nolecule. As discussed above,
scintillation"occurs as a result of the interacti on between a phosphor and
an ionising particle. lonising particles are produced by sources of
ionising radi ation such as radioactive conpounds. In order fqQr excitation
of the sci nt iScimiilatorsarg melsgnlss; Wg‘%‘@?‘h?‘i qqr':r&rlsﬁﬁ phgs E'ug,phtoﬁé‘oirb%‘fsi ng
particle nustyLpjef &F&mﬂbf&ﬁu&y,caﬁﬁme BEubSAEC¥cY BISRINERALI ARG €S, with
the scintillator. An exanple of a radioactive conpound’is the species
tritium whi chuinber ofidiffacsnyspesied (¢.g aphdita, abelectton ooaplamidal reattion).um eni t s

ionising radiation wth ver hort path | th, e.qg. .in er the average
path | edfyt n oRetehon ks pRospher Wik pbinebyizparfinepteh & Sheth Bl it ne

triturated nMReher ﬁ?ﬁotbﬂ‘?esﬁﬁk i tht leRdittioNOF G Phespitor] A b Bl delby

nai crometres, scintillation wl]| occyr. At distances significantly greater

than 1.5 ni cesvelly ésthenegion ghld ' dand sedonds) thephaspher refuriiledis gsanidaant he

scintillator polegcu and ..t h il I ' d t he

amount of 11 hEVGe B gl Rele AR RE BE LAt RTRAL Blerklp BT 06

proxi mty of foheofoisiielight ok othes forgs phdttecthisls radistion. i THedigho amitedyrtheent s

can be used to nmake a quantitative assessnent of the pr,oxi%%y%{gnd
plications

potenti#l |y teex@ionsdie ssmilpieqcaybotetehes! ang mpsuredquapiialy
of scintill a%ﬁ%hﬁ&#ﬁgﬂlgﬁ&ﬁccﬁﬂi’eﬁ’] ved the use of solid supports such as
S ea

polymeric re s or s 1ncorporating the scintillators. Scintillation

For the purposes of the present invention the term scintillant molecule or scintillator is

used to define a molecule which is or comprises a phosphor and scintillation is used to
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Proximty Assay (SPA) znvol ves beads, for exanple Sepharose beads,

i npregnated 25 with fl uoxescent nol ecules. The beads are coated with a

bi ol ogi cAVO0¥&LP or nol ecul e t hrough either non-specific, PIHERUPAEMSNt
interactions or coval ent bonds. The beads are then incubated with a
radi ol abel l ed Iigand. The radiol abel is chbsen to have a short wavel ength
in water. If the receptor binds to the ligand, a significant portion of the

radi oactivity,i 0 t into.close. proximty with the jnopregnated
f 1 uor escent 366’5??8%%%%@,’“%3% X Wﬁ‘é"%@ﬂﬁ%f@o‘g’aﬂ @?ﬁﬁw P¥qd§Pﬁd. by sugipa
02/ 1290 3 PCT{SHBPnP3cReufene probl em associated with this nmethod is that

the beads can only be used in agueous systens, as the use of organic
* sol vents dissolves the fluoxescent nol ecul es renmoving themfromthe bead.

Thi bl . add d i 0/ 20475 wher ej.n.th intill at | ecul

nore Phoor por A8 BisBRRRERRRS seteRRRn SEGR o L sl Pt R Phm brSat o w

further probl geshBorandaiighisslg Wattidld. BnismicHalti i@t 4r Pradteed B dokr y. In
$H0sh g Pt P Produeed BY $ohrids 8

order to attach a target nolecule, such as’a receptor, prot’ein or enzyme to
a sol i d suppolonisimgrafligtion syedasgadipgetivaicomapindst dn pulsr farexchadiona et and

then purify if. r . ol ec.ul ill lgse activity.as a result of
this isolati 0%101%1?%@3 b?é&%?‘%ﬁsé: “Z“aﬁi‘? %é&noc&h?lbel 1?“‘51%5%3)6 RPSHBIsHShi ¢
charact eri st i gigecslyCr iagirédityvif so10&tt mbleulddxivith fied somtlilatdre by @ngphaymd
proteins (enzynes, .receptors _or channels) are notoriously difficult to

purify and | oBdiogeliyeompanRg is thespecigsdritiwmoviziah fsrentinelis ussdde splielabal

menbr an In i tian, L ! sed.to the
aqueousq((:)ondi I n@nﬁgcgégﬁyﬁgﬁgﬁﬁwﬁ%ﬁ#u ﬂ?g %%%Owcb%nﬁlpﬁe@g’s%gil}slol ation
of the protei watentheravsrage path ledgth bbgRivaf isdnemicron®tres. Off tHehdistandebaivi¢en

t hereby inactivatin he protein. In ditign, .in order to attach the
protein to th@eé‘éﬁuﬁgeéﬁ‘ﬁbe&ﬂe gnd tﬁ%S%a angleerde isdrsnthan bo nucmesent from

the protein tg.; . . ty: LScats: i - rm of a
coval ent, | onl&éﬂtgir%uﬁg rlggoggmg(%tc? ?St%%'eiagﬁﬁ?%ﬁmf%a%?@ggﬁ'r?elﬁ%ctr&rrg?/&eg’eﬁq or med
by a pol ar, nsigaifioh@rscinhildii@pwiboaunbetivgelr tielscintilaiontmiaold od.thd n sone
cases, trge foragaoéi og gf t hi sdattaaghment may distort or block the binding
site fort?a pafaiQehelied FogRAYRd BAVAST- 4| t er nati ve application of scintillant
nol ecules is in scintillation plate technology (as discussed in W94/ 26413)

where a plate conposed of a m xture of scintillant nolecules and plastic is
prepared and ésedecamaynt of Highicamifted by thelscimtilptor s propeigna o thearptiaiy dnd

I ncubated wit H]Crs%ﬁjricg aocf\%c;n\(sﬁné }3%9@?,'scintiWQioor%aégs%peréents can be used to make a

quantitative assessment of the proximity and potentially the extent of binding of two

wd

20 species.

Previous applications of scintillant molecules have involved the use of solid supports
such as polymeric resins or beads incorporating the scintillators. Scintillation
Proximity Assay (SPA) involves beads, for example Sepharose beads, impregnated

25 with fluorescent molecules. The beads are coated with a biological receptor molecule
through either non-specific, non-covalent interactions or covalent bonds. The beads
are then incubated with a radiolabelled ligand. The radiolabel is chosen to have a
short wavelength in water. If the receptor binds to the ligand, a significant portion of
the radioactivity is brought into close proximity with the impregnated fluorescent

30 molecules, which become activated and emit light.



PCT/ GB01/ 0369s One maj or di sadvantage of scintillation proximty assays and
the scintillation plate technology is the need to use |25l odine as the
source of WOdR{14g radi ation in sone applications. 125 odiMa/GBOIEEEMCI pal |y
a gamma and X-ray emtter whose use requires stringent safety measures. 5
The present invention relates to scintill ator ol ecul es cont ai ni ng a
phosphor head and a lipophilic or anphiphilic tail and nethods for their
manuf acture. In addition, the invention relates to |iposones incorporating
one or nore scintillator nolecules inserted into the lipid bilayer of the
|i posome or nDaEbtodTerh AGBERMIIA IBIONOhEOX isTREShd BeS it bﬁl'[y%fe%ecf%' %lﬁb'éu%
inserted into the nonol ayer of the mcelle. Furthernore he I nvent

rel ates to mesystsms, af thenise pf prggnic selveats dissolves the fimotescant e®ldcnles rdrheving

I I d h
i noor por at | ng S HEPE. TGy iR FrBbRRal rhFem e cel

* menbr ane 50f t fgntilRkde rﬁmecmednb@c@sndafrpdrﬂ%@akédtgr xixttptheﬂé@md\édplpbﬁtb?r mD' ecul es
into the cell. The _ invention further relates to the 15 use of

scintillator POIv@etsation; n assay systems. One such use i s to |dent|fy
target nolecules in their cellular environnment w thout the need for
purification or isolation of the targets and therefore to devel op new drugs
and t'her api esA filhkaeralsiemyis asobiated Withwht bl anitiaicnQrogmifyQesise dn bider tar get s,
whi ch coul d not previ ously be assayed due to their instabili ty or hig

degree of hyd#Hs ﬁ@ﬁ?‘(&ﬁ o eQ’éleTf‘r\’éh 25 ?Eﬁce@@bé’é‘fte@fm@ﬁ%¢ toseplid |SHPEQ1't>|1b1ﬁ
provi degga sc

Wi ch 19% phiashar mRIEHe REPHRIER TRE BT I Scile dRCE Rkl Wil

is a lipophillose mtwamymalaphsdlﬁaf thyis mmintmh@r@eduxteh@r&emswmdleémmmioagm eis

capable of integrating.into a_.cell el | nbr ane, bi ol ogi c nbr ane,
25 an artifi cé’)&g WCB?“SHC%%‘I‘#‘\%F& Ioéeé‘ﬁ’ﬂ‘s\ﬁﬁé% g’PB{Ecan act

as a phosphor roid%sidéﬁzﬁﬂékt g¢bp s Jr'&ﬁarﬁk!%?@:%tndtéh’cﬁﬁi}) Aficulths ﬁﬁf;yrﬂn rane”
enconpasses ceII nmenbranes, synt hetic or artificial nenb rang epar at i ons,

including li pwmtw\{heaohw @ek¢m@edrfwmﬁehydmhom0dndmbremy Imeilddmloa, fush t he

pur poses _of th| J1.1290 - 5. PCT/ GBO1J agent
or carr ﬁgr (f?)rtQ ‘ﬁﬁﬂi pulr? ﬁ’g%gfﬁ’%%%%ﬁ‘?fu%‘?%n%sIHSWS*‘:S%‘HES %%}érti on
of a scintil |B@ﬁhul‘ﬁ@h@.ﬁ#ﬂ@)nﬁﬁe}le@ﬁlsdlﬁk}’&iﬁﬂm@?ﬁd@&ﬁniﬂhyrf@dﬁl)tf]ﬁ"ﬂ]%]og_g‘&‘dh%@er of
X and R noieties will depend on the size of the scintillator nolecule 5
required, andmeeyofithe sifumits ferchylivacsizating the aradeinny| ecule is a ol i gomer of X
and R groups. Mxtures of different X and R noieties may al so be used.

The ol i gonmer may be conposed of equal nunbers of X and R groups.

Al ternativel yn afidftfosy; éntrdatitoletach it pioteindo Rie solidstipest irtyndoessaryad forfian
skill ed person reciate . tha e size of the scintillator Iecule
is |int?d&d bya‘{srl‘?\%’“fs’é ‘? dheproteim oyt E‘? pRIUPROT (THISGHtapPeY GF‘éﬁl g?

i ncor por at ed d
scintillator !r)rftf)kltéebc‘;&rtglt ﬁg}nthgpg?%%g&e%yat rl\%@?%h&ﬁ%eﬁjtgégﬁgﬁﬁggﬁg%%dd? ment ,

the scintil | apdar, noh-golar.chydesphobie of bydnophili¢ literactioit| Inrsome cases, the formation
of this attachment may distort or block the binding site for a particular ligand.

25 An alternative application of scintillant molecules is in scintillation plate technology
(as discussed in W094/26413) where a plate composed of a mixture of scintillant
molecules and plastic is prepared and sealed with a coating. Cells are cultured on the

plate and incubated with radioactive ligands.



15 or a salt thereof wherein mis 1 to 20 and nis 1 to 20, preferably m
and n are independently 1 to 10, nore preferably mand n are independently
1to 4, nWOt2[d#¥Perably mand n are both 1. 20 For the purREBOIgB6i s
invention, the lipophilic nmoiety is a chemical group, which exhibits

| i pophilic (or hydrophobic) properties. Li4pophi licity represents the
affinity of a nolecule or a noiety for a lipophilic environnment. Tt is

comonly neasyred by .the distribution behavi our of the nmolecyle 25 in a
bi phasi & syt MEoF AAdyaplage aF smpl atiop BEPAm{ly Gisays 814 he SeRMlRten plate

1- oct anol / watigdhhoRigy$9tteGrobd BUlse 'Ploide s i sditcd cﬁ‘i@ﬁi&ﬂg?wm in some

hi gh- performance |iqui g chromatography (RP-HPLC) or thin-I|ayer

- chr omat ogr aptppliFations.s ySeding is prioeipalhea pampesed Jofayt duitter whesetisorsquirhe

-

anphi philic Lety, i chem cal structure that 30 exhibits both |ipophilic
and i pophobirg@“kﬁ%bﬁ%?t?&?asufﬁ%s the structure usually WD 02/1-t290
PCT/ (BO1§ 03695 6 conprises different regions which can behave in a discrete

fashion in aqueous or organic solvents. It will be appreciated that the R
group may conkhginfessakingentiggrelates tescintglataripolscyes contriping aghosither heagigndx.

ol kenyony, alyRplicARALARRAT Gl o8 AORIORE ki mahlRle. MalBivg oy 1

al kyoxyaryl , inedioadelatey tliposbmed mdorporthtiak loay vanivke sodtiRIot mdlydules
al kenyl oxyaryl, al kyl heteroaryl, al ké/_oxyhet er Oac:eill ,. 10 al kenyl heteroaryl,
al kenyl oxyhetiByesigdypto thebpid dyaver pi thedwepeiag o1 migees PeerPaT B YRR PERWES yI  or

2 subst i Ut o4, fiiikabioeulindfis Sho WianbANEARPhRRURS rtiphblLIiRT Dy one

or nore groups I ndependen ect rom hal ogen, a

aryl al kyl , argVvaltionxyiates yeunethodd dff insertigihe)stintillatCOnREculeblRB&4he ligdedme oBRz,
-C(ONR3R ', -, 05 a lipid (natural. or_synthe ia0 15 wherein R2 is selected
fromthe gr OLIBICE{B‘Frpﬁ @Bﬁgn,{heémgp@lgn %1‘3}%/5 ﬁgrcegs SRANEPEL ORB¥™E or R1 and

wherein R3 and;fiiagh SadIQSRRSALAB] Info BR!BR hRIntHAIdA S 4] MPmERBR b1 Ng H,
al kyl, 20 aryl or a group as defined fromR . In a preferred enbodi nent,

Rl i s an unbrinsectiegiswh sbintilathemokec s intathemell, Thk kmsteption firthenielaisstodhe
al kyl ar or a substituted derivative of any of.the foregqin oups
Subst ¥ ed dieaRde IR GRIRHES i fefe it youerik pEe e bR | o
or 25 - OC( O) RRoleculdd Rl tRéiR c&¥ildr enbigdiedre dvifhoahtinedd foY budficatioxlor isolation of
the targets and therefore to develop new drugs and therapies. These assays will allow
ligands to be produced for targets, which could not previously be assayed due to their

instability or high degree of hydrophobicity.

20
The first aspect of the present invention provides a scintillator molecule which
comprises one or more moieties X, which is a phosphor, covalently attached to one or
more moieties R', which is a lipophilic or amphiphilic group wherein the scintillator
molecule is capable of integrating into a cell, a cell membrane, a biological membrane,
25 an artificial membrane or a delivery vehicle and when integrated can act as a

phosphor.

In the context of the present invention, the term “membrane” encompasses cell
membranes, synthetic or artificial membrane preparations, including liposomes,

30 micelles and the like. A delivery vehicle for the purposes of this invention is any



The R group should confer sufficient lipophilicity to allow the
scintillator nolecule to 30 incorporate or becone associated with the
nmenbraneVe®OH1E8 | . |t will be appreciated WO 02/ 1. 1290 PEEHREROIH3695 7
that where a scintillator nolecule is congosed of one X group and one R,
if R is nmethyl or ethyl, these groups are unlikely to confer sufficient

| i pophilicity onto the scintillator nolecule. However, if a scintillator

group cont ai qr and.mul.tiple R _.gr .Gl ..e. re than ane R
group) wher qufnqi%gcég?ﬂwp Wﬁ?i?o 115 Oﬁf@g@%ﬁa’b‘%‘ ?Heﬂ“fsi ¢ HISERUORL 20y
et hyl groups sytillstoPRokuhibiof tRhvdnfionihieW héigbagé.nt i | | ator nolecul e to

i ncorporate or becone associated with the cell nenbrane. Preferabl'y al kyl
+is from1l to 30 carbon atons, nore preferably from6 to 30 carbon atons,

101 rom 1t o 5 reaPRT K AngR SRIREn AR o 88 Yot So R AR baRyeT

Cpreferaldl y 1réquirk@, sdr ey bat@iiBhatQRé seanaldtdr hoteails Wl Gtbomdridf Xngndor! nor e
oxygen atom In a B};eferred enbodi ment, an oxygen atomw thin the al koxy

moi ety is seFEURSe Wikt dilfeserish et Rgmeigsiexmsy also heawed. Throligemesmayt om
f er abl i S rar i i ni
ore doubl & BasdBhERlr eialEibelsDek BEROEBLEL WM AL RIS O

at oms, pref el andfR'anvistiesomBPbeaselio Thatskilisd péiskay will apigrediate ikt dgagiboss chai n
cont ai ni ng one ot re triple bonds wherein the al kynyl group is from2 to
30 carbon at BfSCURY Oéﬂ%ﬂswﬁﬂff asglmlﬁedthy tBpresmirRIAntdbe e scmqwat?rmlﬁcﬁﬁ 6%t i c
[ing €@ PheRioiloried info IRTBANSABANRI hal hofrelincd of HRAdiififthSy St em
e.g. napthyl, anctoﬁéoarc??. (I)-Ieteroary I's a fl;ﬁSe o?res%;%( rcr)e erler{é} arémati c ring
cont ai ni ng omsolenulesrialetattddryahe oell.sel ected 20 from O S or N or a fused
ring systemcontaining two or nore fused rings wherein one or nore of the
fused rings contain a heteroatom Exanples of such groups include pyridyl,
pyrimdyl, pyfh@agthed emBodiméntNie scinfiligRh8Rd¥dculesd 4Rl tshmulyhazol yl _

qui nol i nyl, quinazolinyl and indolyl. 25 For t he purpose of ‘this invention,
alipidis an organic nolecule, whichxm®enisolated fromcells andD

ti ssues, by extraction wth non-polar organic solvent or a synthetic

equi val ent or derivative of such a nol ecul e. WO 02/ 1-4290 8

PCT/ GBOL/ 036%2 a a0 tieredf ndierdiifh 00 1t9 20 @8d fis 1 I zo,ifpwembim a@ampRe ses any
chem cal group which is capable of |um nescence follow ng _excitation by a

number of di firdeperdendiddp 48, morerprefsrablymangdm arg indspendeptdn 1 49 4amesteni cal
reaction, pref f; itonising radiation. 5 Exanples of group X
for the purp §§éﬁ§*}yrpﬁf1§9%€§% ilbn i ncl ude benzotriazoles and their
derivatives, coumarins and their derivatives, aromatic hydrocarbons such as

pt er phenyl, p-quaterphen and their _derivatives, derivative of oxazoles
P 1B o P e ckoset Ry iOp b R 1 ibn 5y 5 ical Eaiee HEIKE
2,5-bis-(5 -t ; hobibYorbbétiephene,

2. (4-t-butyl peﬁré{r?alw)mﬂ%@?%gﬁ’ﬁg‘lﬁ?l ?xl?l))-zpf, "4°10 oxadi azol e,

2- (1- napht hyl ) - 5- phenyl - oxazol e, 2-phenyl -5-(4-bi phenylyl)-1,3,4

oxadi azol e, 1,.4-hbi.s[.5-phenyl -2- 20| - benzene, . an -di yl oxazol e.
Further ex an%)[flg%pq‘b]?&@rrg?fﬁsétﬁ tﬁg ?ﬁ%’é%lc?@f]-%&gi © BhA Ry g‘%gaz%}"@?flﬁe nzene,
9, 10di pheny| apthémaanelt isloobmbonlh aivnburéd By theistebiiti@itehaviour of the molecule

trans-p, p' di phenyl stil bene, 1, 14, 4tetrapheny] -1, 3but adi ene,
3- hydr o&£f | avipB&Iphasig systampeithep igwidiguid (partitiopepsldisient ingl-ptagplfwatgg or

appreciated t | i %’Ida]t Yer IR i achnent
of the Ii pophs'lgﬁ?1 21%&% %[rt%ﬁ%?‘ rBF‘nrega ur %S?H%Pgeer re%lcér!r%@gli %é\?éﬂg& a?)&g first
aspect of thgRPANRDC) anhin-lhgersshrorhatbpaply (TIC)wykten)] e cont ai ns one head
group (i.e. m= 1). The head group may contain two or nore sites for the

. attachment of the lipophilic R group. Thus, a conpound of the fornula

X-(R )n {11 rY6NRE Bf fhid ifivétion B ARIph{MHUA mbRtyok abhedidl sthit@ite Zhat | N
yet anot her p%%%erzéled e%vg{)dilrrle?,]t, 0t he scipnti I ar%lor yr)rinlaecul e cont ai ﬁs one

. 1'i pophi3@c Riexyibitspothi lippphilicand Jipoptabi¢ properties.i TR thgstoigirgayualbnt ai n t wo
or nore sites for the 30 attachnment of the head group X resulting in a
conpound of the formula



WD 02/ 1290 9 where mis an integer equal to or greater than 2. (XYmR
(I't(b)) 5 1In the nost preferred enbodi nent of the invention, there is
provi ded ¥WOs@H2% | at or nol ecul e of the formul a PCT/ GBOL/ 0BED'SBR/#5940
wherein one X group is attached to one Ii%ophilic group RL (i.e. mand n
=1). The scintillator nolecules of the first aspect of the invention may
conprise one or nore X groups attached to one or nore Rl groups via a

| i nker noi ety : i 0t QL ml of . f.or mul ; (X)m
(1inker)- (R )qph&\%%%g{?éfeﬁgr u°§5§‘§‘é‘£s}’t%a¥‘ b%ﬁ?‘ée 151%\/@%?%%%&{0%11?' ‘#ﬁ%@%o iety
can be al koxyorgaiit salaéty | , 20 aryl oxy, arylam no, al kylacid, carbonyl

am dyl, ester, amne, silyl, imdyl, urea, alkylthio, arylthio. The |inker
*may provide nultiple sites for the attachment of one or nore X group and

one or nore R;wgf 8L HIPHES 1RR 1SHEM, L VK6 Sinl JA6! 3 i,ds such as
| ysine, 25 gl utam chcrl d, asparti CS%C‘F%},I ago%g]flcdg%c??g%ggg%&gg gl'ycerol,
"pol ythiobs, plaglanendsfdre grohyyXm nes. Suitably, the scintillator nolecule

consists of one X group linked via a linker to two or nore R groups.
Alternatively the scintillator nolecule consists of one lipophilic R WO

02/1.1290 10 mEfersgBPR1{O30BrMER o irik@dd }él'k@fl, %]]J&k?,keﬁker{)y‘?, ANy OFy, )gﬁagqﬁ%bead

groups. Preferably the nol ecul e consists of One group ‘and On€ up

| i nkéd by a salkymgidxy, hivhlbetergardumnidenamingy afkdarydhlieroxyaiiytreaduced atybaikyl,

i nvention, the,phgsphor head is 2,5-di phenyl oxazal PPO) ..or erivative
of 215 i pherSt R ARG b Ak artalkh oS B tiahen S dhigours
derivatijged aflkddythefer6aih alkedd1bxyiRtdrbatyE Fedit @ik Phet@tdaf! fedudddt h t he

l'i pophilic tail. Exanples of salts of the conmpounds of fornulae (l) to (V)

i ncl ude t hosealliwpyibgleeparyl oma substifujeth derivabive ef anycof the foregding soups Isbaticuted | d,

b opon . I : . ! I ;
s oent or | o o neairord Ritus ebaRERKY AR EaBG hoath I3, ARELT S BHER,
benzenesul phosglatkoxp; dyahs)eites WORION, eCOIBArNRIR or-0®e, -amd, UOPNRERY, -ang t he

| i ke, respectively or those derived from bases such as organic and
i nor gani ¢ baskrd (Eatwiaheresyndetigyi t abl e i nor gani ¢ bases for the formation

15

wherein R? is selected from the group comprising H, alkyl, aryl or a group as defined
for R

and wherein R? and R? are independently selected from the group comprising H, alkyl,

20 aryl or a group as defined from R'.

In a preferred embodiment, R' is an unbranched or branched alkyl, alkoxy, alkenyl,

alkenyloxy or alkylaryl or a substituted derivative of any of the foregoing groups,

substituted by one or more groups independently selected from —CO,R?, —~OR? or
25 -OC(O)R?, !

wherein R? is selected from H, alkyl or aryl.

The R! group should confer sufficient lipophilicity to allow the scintillator molecule to

30 incorporate or become associated with the membrane of a cell. It will be appreciated



1 S of salts of conpounds for this invention include the hydroxides,
carbonates, and bi carbonates of ammonia, |ithium sodium calcium
pot assi umw%?%lrfiz?ﬂ um iron, magnesium zinc and the |ike. BaT/GBOYOIIAl so be
formed with suitable organic bases. Such Bases suitable for the formation
of base addition salts with conpounds of the present invention include
organi ¢ bases that are non-toxic and strong enough to form 20 salts. Such
or gani ¢ basestnahed h SAHNIINGS InoleBRWRs ddindid @f&:ﬁ%%ﬁ@gﬁ%ﬁk%%ﬁmﬁm aci ds
y

such as arginine and |ysine, nono-, di-,” or tri oxy yl'am hes such as
mono-, di-, anehykdrethyhtbesergroeps achralikely, torronfer sufficient Bpaphiliditylonyd tei nes,

h t hyl ani di et hyl am ne,..and trinet hyl anine, i di ne;
ot iyl g1 ucCSINAGS TG 1P EIAEf e P Eont et pR AR oM

-

N- benzy| phenehiipRR NGoupdi bl st s @ie?m’egrbuﬁ))w&?é ROTELBAYEor e?fﬁﬁ1 thEe I ke.

1.
Salts nmay be prepared in a conventional mannér using nethods wel nown in
the art.3Aci dpraseare pionukipla meiby! eraitley! iseasips woukdlmsudBciesiyto Bowrlepar ed by

di ssol ving the. f+ e.co u ccording to.the first second aspects
of “the. | nvent i BRI IRBUNG R R BEofnh RidtRT Wit o mPGEREE: o
Where a conpound of formula (1) contains an WO 02/ 1-t290 11

PCT/ CBOL1/ 03695 aci dic function a base salt of said conpound nay be prepared

by reacting SEPErainpEYHE e h 3¢ carbembitemsanere preferably fomr6 l9adecathwnt may

separate dire ' t rai th | Ut i e.g. by
evapor ati on. @H&a{ﬂrr(};)slt g@%@gﬁﬁ@??‘ggo géolrpr%g%g S é?%’ﬁ’gs Fﬁ?‘gﬁﬁ%{%ﬁ". rCr:ltl:utljde ST
1 P h 10 Phi&@t 12030 carbon alOmsbiaterbly Fons 1 Bh2(Pbarborr QoS Imdkst brefferBblp1th ST S

Ph ST 6 Ph p Ph Ph ST7 Ph~~ ~ ~ p ST 8 Ph 0 Ph ST 9 Ph O Ph O ~0o~OH ST 10
Ph Ph ~~OH ~N Osarbon gtems, opgiopallyjiggterrupted with one or more oxygen atom. In a preferred

embodiment, an oxygen atom within the alkoxy moiety is separated from the phosphor
group X by at least one carbon atom (preferably saturated). Alkenyl is a hydrocarbon
chain containing one or more double bond wherein the alkenyl group is from 2 to 30
15 carbons atoms, preferably from 8 to 30 carbon atoms. Alkynyl is a hydrocarbon chain
containing one or more triple bonds wherein the alkynyl group is from 2 to 30 carbon
atoms, preferably from 8 to 30 carbon atoms. Aryl is an aromatic ring e.g. phenyl or a
six-membered aromatic ring or a fused ring system e.g. napthyl, anthracyl. Heteroaryl
is a five or six membered aromatic ring containing one or more heteroatom selected
20 from O, S or N or a fused ring system containing two or more fused rings wherein one
or more of the fused rings contain a heteroatom. Examples of such groups include
pyridyl, pyrimidyl, pyridazinyl, pyrazinyl, thiophenyl, oxazolyl, pyrazolyl, quinolinyl,

quinazoliny] and indolyl.

25 For the purpose of this invention, a lipid is an organic molecule, which can be isolated
from cells and tissues by extraction with non-polar organic solvent or a synthetic

equivalent or derivative of such a molecule.



A second aspect of the invention provides a process for the manufacture of
a conpound or_ derivative according to the first aspect of the invention. 15
In generawo?zﬁ’é‘z@onpounds of the invention are provi ded byPCHGBOI/MHIDNe or
nore group X to one or nore group R . Sugh coupling reactions can be
carried out using WO 02/ 1-L290 PCT/ /03695 12 conventional coupling
techni ques known to the person skilled in the art. The particul ar coupling

reaction use ' ' ' re on, the X and R
group and on d(f"welb g( oﬁ)g Ql?é(;ﬂ'gg&fe% rg irarteﬂcf qﬂgénﬁ}{é{r} gl"lﬁ‘i’ﬁ?egr%@%@ %mfcﬁggrﬁ}l% %’?Cﬁéﬁ
conpounds of dapsblé bf Bimidsgeesde foflowing ek¢lietith boa nuhtbep bOGBARM SRERE Shdihst O
the follow ng processes; Al kylatiaon of 4-alcohol derivative of

"2, 5- di pheny| (@»éme apjelastran pas ehankeal repcton Prelerably preseneldonising radistion. | t
shoul d be appreciated that the hal oal kyl group nmay contain 10 additi onal
functional groups that may require protection prior to the alkylation step.
‘I f protefti orExdampiesgpfigred XHentht binposssnf ks mvnteoteiciclnyle BenzotrivavRe thdnal
protecting reagents. After the alkylation step, the protecting groups can
be renoved uéﬁ%}j Q%Wé(ﬁ% iCBWQPnQFeﬂ?ﬁé‘Eeé"c‘ﬁ”(Yﬁ“YeécWHF‘&HéElyéﬁocﬁﬁénstﬁucbrﬁ? B-

protecting gr L j s Stal 04k oaatgseoll {@?0 r kyl ati on
of 4-hal ogen tgxgﬁ%n\)gwgg&g@]gngagﬁﬁ gﬁﬁ%f@i@fﬁ%ﬁxﬂ h an a clg od,ol’?’ﬁd t he
presence of axadweolefshras 2t4diptienyybb-phreyylomabraale, 2ebisi(Ghtert-f unct i onal
groups that 20 requir.e protectio rior .t.o the ylati tep. Such
protection cé?\ltggé/’?&?‘%oéﬂy?{gt]gw%ﬁ’be’ 26§i}§’ﬂﬁxlwﬁbsrg‘*‘ﬁ%’k’?‘ﬁ’dﬁyééggnt s.
Rermoval 19f  t NeaBfa@818CE{ NeagHtRHPS-phaty1 R aRsd) REMRAYLSI(ABigtenygnil naal

deprotecting techni ques however One ‘or nore protécting groups can renmain on
t he scintil | aediagalapbdrids[S-pbenyl-2auavelyibenzent, ande2, -dinhenylovazote. dbirdeul e of

the invention_into a differen i prd t or | ec of 1 { nventi on.
Exanpl es of p?SE‘B%S?é’%C gﬁ%}’p%illbcﬁlu@ﬁi"gglégﬂi’ “Kﬁ?&%?&’)@&“%eﬁ%:bﬁhdé ; 30 Renoval
of protecti ngifkien Ih%thram,oﬁé-ﬂﬁﬂﬁnﬂﬂ,f,’ﬁfﬂe@%&%ﬁﬁ@p@@bﬁé@&tiﬂfen@,rlqtéﬁﬂi ng
groups xidation (e.g. an alcohol to an al dehyde or ketone, or an al dehyde
to an aci d grteumbemskbabytpdigns, éﬂl}’él‘oxﬁﬂa‘é@ieda%ﬁl’é'r‘i’lsﬂ'&ﬂﬁ@flswmhﬁlé?&fl?-on of an
acid or 18n am ne Reduction (e.g. of an al kene to an al kane, or an al dehyde
to an al'tohol) The production of a salt of a particular conpound

Tt will be appreciated the head group may contain one or more sites for the attachment

of the lipophilic R! group.

In a further preferred embodiment of the first aspect of the invention, the scintillator
20 molecule contains one head group (i.e. m = 1). The head group may contain two or
more sites for the attachment of the lipophilic R' group. Thus, a compound of the

formula

X-RYy (1))
25

where n is an integer equal to or greater than 2.

In yet another preferred embodiment, the scintillator molecule contains one lipophilic
R! group (i.e. n=1). The lipophilic R group may contain two or more sites for the
30 attachment of the head group X resulting in a compound of the formula



O her functional group interconversions (for exanple brom nation of an

al cohol) 10 Functionalisation of the 2,5-di phenyl oxazole group at the
4-positi ONO8ZM2B@ carried out using techni ques known to t%@T 41{08¢PSper son
Preferably, the 2,5-di phenyl oxazole is igitially converted to ethyl

2, 5-di phenyl - 4- oxazol ecar boxyl ate (Tanakd et al C7ie~n Abs. (1963}, 58,
3407f)) and then reduced using an ethanolic solution of sodium 15
borahydri de (Cl apham et al Tetraheda-on Lett., (1997), 52, 9061).

I nterconversion of an alcohol to a halide can be carried out using reagents
known in the art. All preferred @ggﬂdres of the first asp@fb))of the
invention apply to the second aspect of the invention. 20 A third aspect of
-this invention provides a |liposone incorporating a scintillator nolecul e of

the invention, For.the purpos f 1S 4l ntion, a |liposone is a
spherical stVheedR& %H%&ggﬁuglfsmg’rﬁgat?ﬂ%@g of lipid nolecules. It is

' proposed that the scintillator nolecule is inserted into the |ipid bilayer
viaits lipid tail. The lipid nol ecul es maki.n gg the |i pason.e 'flatB be any
natural | y ochutheimmast prefesyedtembodingnt gf the lﬂh‘ﬁ“@ogﬂl’t TeiSey et @ SEnHIECY

nol ecul es are conpo f positively charged head group with a lipid
tail. Pref er%ﬁ?@%@ﬁ?ﬁc’@g%s conprise lipids selected fromone or nore of
phosphati dyl choline (PC}, WO 02/ 1290 14 PCT/ GBOL1/ 03695

di ol eoyl tri met hyl anmoni um pr opang{ %\DOTAP) : (D)

di eol eoyl phosphat i dyl et hanol am ne~{DOPE) or

di ol eoy] oxypropyl -tri nmet hyl am ne amoni um chl ori de (DOTMA). There are a

| ar ge v]e?riety of other lipids that may be suitable for formng. |iposones
and 5 for deljhepsih bge Xngrosrisrattadhed to pnevipapbilicegronp R M- PR TR into the
cell nmenbrane, these include cationic |ipids having single chain

hydr ocar bons, doubl e chai n hydrocarbons or chol esterol as the hydrophobic

anchor. A co ré%@ﬁl?iﬂ&%?n{o?ée EWonhetﬂi‘&tSas?gLUDbﬁﬁie ifwdntibe nfagwothprise Geemoy S,
and Huang L. ructure and function of

i d- DNA conpl exes Eﬁ% ene
delivery. Anmaste XRetoupSattazhed to dBrompiore B graups Viag linker peicty 9811('(72\ n a
preferred feature of tffi S icg\,/{?m ilowéhe | i posone-scintillator conjugate is
provi detd as acéillptpa Meleails YHPII'R R4 1 ows the insertion of the
scintillator nolecule into the cell nenbrane of a cell. 15 Alternatively,
the third aspect of the invention provi,des a mcelle incorgarating a
scintillator nolecul e of the(F)nkBREHR Il | preferred features of the first
and second aspects of the invention also apply to the third aspect. 20 A
fourth aspect of the invention provides a nethod for inserting é(r}
scintillator ygieephipssdsifthis wehtiqn tertinket moistecankaalkeyofmitiye t hod,
the lipids and the scintillator pol ecules .are . i.nc e bN an
or gani ¢ 280l vesyloxgharylanyino.ialfgiac ﬁﬁ%’@ﬁ?’l agﬁgylt, ﬁsetgrl’ g@ﬁrfet 9%’q%1ﬁ§<}|{1§1?re65’
resuspended ié]k%ig,rar&ﬂhit).or m the |iposones. The

The linker may provide multiple sites for the attachment of one or more X group and

one or more R' group. Examples of such linkers include amino acids such as lysine,
25 glutamic acid, aspartic acid, polyalcohols such as glycerol, polythiols, polyacids or

polyamines.

Suitably, the scintillator molecule consists of one X group linked via a linker to two or

. . o 1
more R! groups. Alternatively the scintillator molecule consists of one lipophilic R



25 resuspended |iposone-scintillator nolecule conplex can then be
freeze-dried and provided as a |yophilised powler. Alternatively, the

| i posone-V@i0E4290 at or nol ecul e conpl ex is provided as a sP&IERBIIERS
aqueous nedi um (for exanple, water or aqueous buffer or a solution of
detergent). WO 02/1.1290 15 PCT/ GB01/ b3695 In an alternative method it
I S necessary to warmthe |iposone suspension in order to formthe

| i posones. Preferably the |iposone suspension is 0 a_ tenperature
bet ween 80 agreupbickedyvipa lpker ortyp oy mess W@é‘rﬂr?‘{‘?sar?\é\%g‘gfy &B&Olﬁ“g‘é’?‘%‘ﬁy at

60c or above e | pi i AL Fepyd e incubated i'n a
rati o of bet%oglr?ﬁ] gpﬁgﬁargeng gz@:pﬂl +a gf“ﬁlggﬁiﬁﬁ{pﬁ pid, nore
»preferably from2:1 to 8:1 scintillator nolecule to lipid and nore
preferably 4:1 scintillator nolecule to lipid 10 In an ternative t hod,
the scinti| | Bxaprefasredcmbodiment of fheipantign ?Hh?ﬁl’g?fo*?%ads i%ﬁ’b‘él?ﬁ%lé’?‘a%“m X
be apprqci at t : X ' 0 i lythoown in the art.
Ther ef o?’e, tﬂiei)ds)@lal%%%Bé%%’%ﬂﬁpg%%bgaglgg {mé&ﬁrpg%%%g}ﬁ | posonmes of

di fferent sidiphenyloxazolegiodetivatined @tthos 4-carbon pather linkgr steape diveqt]y ity the

nol ecul es. The usg of mcelles in delivering the scintillator nolecules to
the cel | nmenBPEHBRC s been investi gated as an alternative to |iposones.

M cel |l es are aggregates of |ipophilic nolecules such as surfactants and
have been used widely in drug delivery. In one 20 enbodi ment of .the

i nvention, t Beamplesiof saltswetlee domposndacf fognulae (Bt (42 ingude those derived from

dodecyl t ri met hyl anmonpi um br onj. de AB i ksSal i
phosphaklebuf PERBH Bscécp"‘i SHrEnh Ewgha‘éﬁsg@??}é Pg‘{gf ﬁé}&?ﬁ%u%héég ra&?gg%l preferably
at 0.1 % | n@uddéshiBRéni€ ABIACnIRA aciti§ Suth@s hy@rochlodb and sdphei aeid ardathor
nmol ecul e, preferably fromO0.5 ng to 1 Sng of scintillator, nolecule, nore

preferably | lideggivmgansshanestipkanate; benzenesilphanae.-tolusnesplrhofpeher sed into 10
ms of a 1% DTAB sol.uti o e ; h BYRB hem

al so provi deSYQmﬁ@@ﬁ‘ga a?é&ulgﬂagéé%%? ﬁ% lpﬁéreglgélé%?lyl%zlt&grg b r%oetﬁ\éégztfb eri; into a
mcelle. W BrahROMhdlifforgaiit GBet/ IaGes of suitable inorganic bases for the formation

15 of salts of compounds for this invention include the hydroxides, carbonates, and

7

bicarbonates of ammonia, lithium, sodium, calcium, potassium, aluminium, iron,
magnesium, zinc and the like. Salts can also be formed with suitable organic bases.
Such bases suitable for the formation of base addition salts with compounds of the
present invention include organic bases that are non-toxic and strong enough to form
20 salts. Such organic bases are already well known in the art and may include amino
acids such as arginine and lysine, mono-, di-, or trihydroxyalkylamines such as mono-,
di-, and triethanolamine, choline, mono-, di-, and trialkylamines, such as methylamine,
dimethylamine, and trimethylamine, guanidine; N-methylglucosamine; N-
methylpiperazine; morpholine; ethylenediamine; N-benzylphenethylamine;

25 tris(hydroxymethyl) aminomethane; and the like.

Salts may be prepared in a conventional manner using methods well known in the art.
Acid addition salts of said basic compounds may be prepared by dissolving the free
base compounds according to the first or second aspects of the invention in suitable

30 solvents containing the required acid. Where a compound of formula (I) contains an



All preferred features of the first, second and third aspects of the
invention also apply to the fourth aspect . Afifth aspect of the

i nventi onWRW14@%s a cell incorporating a scintillator nol BEUGBOEIhAEr e t he
scintillator nolecule is inserted into the cell nenbrane of the cel

wi t hout affecting the normal cellular furdtioning. Preferably, the cel
contains a scintiIIator nol ecul e inserted into the menbrane and a menbrane
bound protein o cepto erest. 10 The ceII can be one or nore
prokaryotic @EdE ’E”B%‘frb‘i‘{’%f')? sglt Oéi%?g;mqu@ dmgaycpe mrepryed byeasiingsaid ept i | es,

i nsects, fis r t ell of
the fi fth asipaéc? Ghl#@?ltga:%ﬁggﬁ%#%ﬁ ’ir:r}gey EA J)Pb;ﬁ‘égal?ﬂg%@éfﬁgﬂ %g %‘Jﬂ?lo{ggﬁbg
“expressi ng a optantedi by ahcenttating fte.sollition prgobgievapvestiome nati ve or i ntroduced
into the cells and may 15 be constitutive (i.e. expressed at all tinmes) or
.induced (produced in response to certain stinmuli). The protein nmay be

membr anes bounafiphsedplieféd higohid &mPinvERloPRckagal ed 1n the cytosol .
Alternatively, a cytosolic protein my be engineered so that it is
expressed on the internal or external cell surface. The cell may be
nodified so that the | evel of protein expressed by the cell is increased
above its normal |level. 20 The cell can be a germline cell or a stemcell.
In addition, the CelTsS can be provi ded as m xed popul ations of celts}(i.e
of nore than ope type or fromnore than one source). The scintillato
nol ecul e | oadefd cells could be used in a variety of cell-based assay 25 ~

where biological or drug activity is nonitored by use of—yadi g&abell d
mol ecul es. Assay ssystWatl ng jthese nt/d’@r@m ul es dan be
nar

used to invest{gate ¢ processes in rea |Weo Assay systens whier e
these scintill ator nDIecuIes can be used include (|) ncar pok a | n agsays
(i) transport a%say b g assays argflg(l §| gnal t sduct}i on
studies. 30 NO 02/ w17 PCT/ GBOL/ 03695 (i) I”hcbr'boratl on assays are

used to nonitof intracel Lul ar_hiqchem cak processes c@,@svprgiy
synthesis ('4C/ 3® 3s fﬁéﬁhlonlne i ncor poratisyg), A proligeration and
DNA repair/ damﬁge (' 4T 3Bt hymi di ne upt ake/ i ncorbof’a?‘l on) and lipid

met abol i sm (i n¢orporatiom 046 ~3h | abel | ed precursors). 5 (ii) Merﬂ!
transport assay SSTME&SM\ ng the transport of a w de wari et y~odn
radi ol abel | ed {3H 14& “aSs/ 4sC~ ~zsn substrk & 4D, (i nflux) or oyt
(efflux) of cells can mse/d\/t\d Yfoni tor the activity of channels ang
carriers. In afdiST? onwt @ ki netic studies of menbrane transport opr ot eijns
i nhi bitor/actiyator studies an al so be carrigd;{10 ygéalng ofthe
identification ogT%raqﬁ~ r ftors that may be~pdtential ?herapedtic
agents. P o7 P

rane

10
A second aspect of the invention provides a process for the manufacture of a
compound or derivative according to the first aspect of the invention.

15 In general, the compounds of the invention are provided by coupling one or more

group X to one or more group R'. Such coupling reactions can be carried out using



(i11) Binding assays including receptor binding assays require binding of a
radi ol abel l ed (3H '4C/ 3sS/ 4sCa/ |zsn ligand fromwhich both receptor
nunber adOVF142P0i nity can be cal cul ated. Conpetition studC@ECRAREPso be
used to assess potenti al inhibitons/actiggtors of target receptors. A w de
range of ligands are comrercially avail abfe covering all types of receptor

i ncludi ng purinergic, adrenergic and nicotinic receptors anongst many

others. 20 (iv) Si.gnal transductio Vi : hend jgated with
radi ol abel | eaoévée %@ﬁlﬁ%‘lﬂlﬂé@% gsnlg%%sﬂ seégég?%@ésaélgaﬁgg?%ﬁegﬁi vity can
be noni t or ed  Lisi-RGr sHupliRg GG Ssed fwilHeperiidn the Adictignaldy ptesenioadhe X amdni t or
protein- phosB orylation. Calciumplays a major role in signal transduction
. and 4sCa canR)erapenhdion thebendrte bedomnadm upt ake. Radi ol abel l ed 1 P3, | P4 and
CAMP are al so commercially avail able 25 and can be used to investigate
signal transduction. In general, neasuring the activity of radioisotopes

' requiress cel hgieShdtBlabBN RIpréfertdtdmpounts ofibk firemipeshefthe iwention e
measurenents are al so not possible. Wth the use of the WO 0211-t290
PCT/ GBOL/ 036 9Bodiged a¢aarding texthe faloMang PRO§esfS:it he first aspect of the

i nvention incorporated into cell menbranes these problens can be overcone.
An al ternative enbodi nent of the fifth aspect of the invention provjdes a
| i posone or S REbh 6f iakehslateavitig afils5-diphemexagelerii 2 halgplkpfradRies of

the first aspect and one or nore proteins.or. re [ f .l or the
pur poses of tthepieasnsaof aRaset HEShBP@tlE Wp&c’q?%dctéﬁtﬁggh@gagglr# ‘:}%g{ﬁ%grrﬂta ?1%} ly
purified,or r nbi : ' Qi€ prdtdttion peibeiotheatkytion ytepsdll i ¢
(e.qg. p?%t ei %ﬁﬁ}?gg@%}mﬁfﬁ%@ﬁ%ﬁ@ﬁﬂ%?ﬁ e. Sr se\?erlil) tra_nsqenbrane receptors
or ion Chann%r&ﬁecti&uishequimdmmhisaanbi:adiw\@é by Ry lsenYpEEN3 PrORAINS nqi ng 10

assay systens as discussed above. Al refer.r Bhrst,
Socond. thi T creagants. obfieninedpuiatien :g}pp,t]thgpw&iyéﬁ? ?%’EJSSF%*%“?“’Z‘F?B?yVE?ﬁS’?%e fifth

aspect . 15 A SibllidaPasko®ridiEctniyees bi O Rimore gesteaingeius cafi remeni ng
the scintillator nolecul’es of the first aspect into the cell. In one

met hod, the sgientintillatbocompruadul e is initially inserted into a |iposonme or
mcelle. The scintillator nolecule-mcelles or scintillator

mol ecul 51 i posores are incubated with the cells preferably at 20 - 40C,
preferably 37 for between 30 and 120 minutes. In an alternative nethod the
20 scintillator nolecule is incubated directly with the cell. All preferred
aspects of the first, second, third, fourth and fi flth -ﬁf?e&tc&lo?fmh?ee

i nvention, al gakyippinyoft4ohdlbgenglerivativesqfeet-diphenyloxazole with an ’

presence of a base. Again, the alcohol may contain additional functional groups that

20 may require protection prior to the alkylation step. Such protection can be carried out
using conventional protecting reagents. Removal of the protecting groups can be

achieved using conventional deprotecting techniques however one or more protecting

groups can remain on the scintillator compound.

25 or
Conversion of one scintillator molecule of the invention into 2 different scintillator
molecule of the invention. Examples of processes by which this could be achieved

include;
30 Removal of protecting groups



25 A seventh aspect of the invention provides a kit conprising a |iposone
or nicell&ggnd the scintillator nolecule of the invention. In an

alternati BN nent, the kit conpri ses one or nore reag@CTEGHO3®M9Re
formati on of |iposones or mcelles e.g. dﬁ%@;gent nol ecules or lipids and a
scintillator nolecule of the invention. 02/ 1290 PCT/ GBOL1/ 03695 19 Al
preferred features of the first, second, third, fourth, fifth and sixth
aspect of the invegﬁhﬂ@n%kgﬂnggﬁg &Jsthe sevent h aspect. An ei ghth aspect
of the invention provides an ass égsggtenlconprising a cell, one or 5 nore
scintillator nol ecOkittiof (dfeanialoohol tooh akdtiyde S lt@ie) oPin S1EEIQMAE 6 af
interest. In one enhodi nent of the invention, the scintillator nolecul es
‘are inserted into fHESE®™P) ° nenbrane of a cell containing a,particular
receptor. Radiol ab I to the receptors and trigger
scintillation as aﬁgggﬁ?g%g%f?ﬁgﬁgq%ﬁﬁggg@ ion with the 10 nenbrane

anchor edSsci nti | | aAoridatmnexfahasid oflae atréndini que can then be used to identify

new drugs (conpetin | ecul es) that bind to receptqrs throu their
ability to displ ac_ﬂgm O ip a8 g8t ?’b%ﬁ%ﬂc’ ?’hgf) ?@E’?ﬁd‘r’ft?&ﬁgﬂeﬁﬂbf a new
drug will be 'de”tTﬁéﬁ@dgﬁﬁﬁgﬁﬁ%aﬁ%ﬁhﬁhﬁﬁﬁhkEﬂnb@ﬁ@“d is displaced and no

scintillation is observed. n an alternative odi ment the scintillator
mol ecul es are usedOther fuwjiomd graup nterdonaarsions (foeexmnpe bt esinatorasitzar t ai n
whet her a particula{ qﬂtecule can bind to a given cellular protein.
Antisense ol ecul e8B! ent expression of a given protein. Thus when no
scintilligtion occurs follow ng application of a radiol abelled nol ecule, the
true target for the drug has been identified. 20 One enbodi nent of the

ei ght h aspect Futictionalisahigreof the 8,5-diphénylexseolsigrenp aithe 4-pesitionpdndeadagied ot

thece appl | caltoneuRabos b Rin IRE S chen zRgrBHE s s i ikeaor 80101

i ncor por at i onidifdly cabérkedte eﬂ@DQISOdiﬁﬂd‘r@l-_ﬂidiaﬁdléﬁaHﬁﬁdy&t@(ﬂnm alke Cpost
i ncorporation of 25 radiol abelled-thym dine to nonitor cell proliferation.

In addition, dhe (B8 AHN Dranddkengrducedusingise cthagoli¢spivtion efsodwm d be

dt hvit t t | d
the i nhiD: & 1 ol B s bRl PRI RRRAL (0 G, EER0RHE teflARRGRE "
02/ 1-t 290 PCThfBcbidl369halkde danrtelvarriadpiuasing xqagentsiendven hethe artndi cat ed t hat

the scintillator nolecules can be successfully used when the source of
ionising radiation is a conpound | abelled with iacarbon, 45cal ci um

3ssul phur and A@ﬁﬁpﬁﬁ@@ flafltes oflig_é’ ?irstragﬂe%t ScthBdveh@®dd Sp1RRSRY sbBfd @bpect of

advant age over the previously discussed scintillation proximty assays as
it allows thethessvafionadi oi sot opes other than |zslodine. All preferred
features, of the first, second, third, fourth, fifth, sixth and seventh
aspects the invention also apply to the eighth aspect.

A third aspect of this invention provides a liposome incorporating a scintillator

molecule of the invention.-

For the purposes of this invention, a liposome is a spherical structure composed of a
25 bilayer of lipid molecules. It is proposed that the scintillator molecule is inserted into
the lipid bilayer via its lipid tail. The lipid molecules making up the liposome can be
any naturally occurring or synthetic lipid. More preferably these lipid molecules are
composed of a positively charged head group with a lipid tail. Preferably the

liposomes comprise lipids selected from one or more of phosphatidyl choline (PC),



10 An ninth aspect of the invention provides a conposition conprising one
or nore scintillator nolecule of the invention. The conposition may

conpri se WA23#2%hore scintillator nolecule of the first adfEEEBHHObMHe
invention in conbination with a further ingredient including a stabilising
agent, a detergent and/or a dye. The conpdsition may be provided as a
liquid, a solution, as a solid, a powder, a |lyophilised powder, one 15 or

nore granul es eJIet I'n afurther f eature, of t e ninth aspect of the

i nventi on, ﬂé"%‘ﬁﬁ‘ﬁ‘&q W&W"&B‘f‘?ﬁ?‘i‘%@qwubfh%’*ﬁ% rhesphafidylgthapolaminscul es
t hat have co b@.@g F ach of the
scintillator Q?DI e Bf ﬁiro}'engrfoxzfﬁﬂﬁ?ﬂ rﬁﬁé{tgyl%&ﬁ%éﬁf?%gtrugn@ﬁ ?gjl ol's topes

~all owi ng greater sensitivity to be achieved. All preferred aspects of the

fi h f h f
the | hvent | orThetede a3ses Vet AEoterinidstines Bo SMeDIeat forade brosemes met
“invention pr %II di';@i%eﬁn !h'b s@ﬁﬁﬂﬁt’o?hﬁ%cﬁlé of ik iihveation lrfftheCdéh‘?nérﬁl; Iah@%l’f‘ersé' on

into a particul ar line and a radiolabelled I'lgand. In an altérnative
enbodi nent , tllhréudsmanomb lipidsrhavtigesinglechan pydoodarmeahs; doydie eukini hydsocarhdngosone

or mcelle deliy 02/ 1290, Z| GBO1/ 03695 ref erred
e e bF ok el Rucroplif G BAHEE A Rorpl VR 7 oL b wBiE! Sy
and ninth aspe@ndah GH%%dW%H'I—RﬁnQLSStr@dtﬁlle)bnﬂ(fuﬁd?@ntoﬂlbm-BW&ﬁnplé(es

el eventh aspect of the invention provides the use of a scintillator

mol ecul e of tforegene tekivary. adipee Revbienius.iFiguek Sonct 29-a%7-4354P0syst em

Pr eferaﬁ}y the assay systeminvolves the use of one or nore prokaryotic or
eukaryotic cells. More preferably the cells are mammalian. In a preferred
embodi nent  offn b ipecfems@fthaiugdof thiteinsaitivhithd jcedbmeBtiadlber conjigmelstpesvidat o 10
the cell nmenbrane of the cell. The insertion of the scinti IIator nol ecul e

occurs eitheras GldeY‘ﬁTV yngem vrhichyalipays the perfien of the ssintitlates molquisiatoribe gpll

mcelle. Prefg % |nt|IIator nol ecul es are used in conbination with
aradlolabelle noi e ereinthe noiety is radiolabelled with ~4C, 3H,
35s, 33P asCa~ izsl. IS The assay system described in the el eventh aspect

of the i nventjon can, be u toid tlf cellular targets within cells. All
preferr&d aspdfamatiyely, f’if §fpe%%ffig eletrﬂ"rRIOV it Pﬂge? iTpGORpOrahing 4,

seventh, ei gf}EiﬁtmthrﬂioE&hlead}qhgﬁ,%];},cg,spects of the invention also apply to
the el eventh aspect e Invention is nowillustrated by reference to the

follow ng non-limting exanples.

All preferred features of the first and second aspects of the invention also apply to the
third aspect.
20
A fourth aspect of the invention provides a method for inserting the scintillator
molecules into the liposome. In one example of this method, the lipids and the
scintillator molecules are incubated together in an organic solvent, which is then
removed, and the resulting mixture resuspended in water to form the liposomes. The
25 resuspended liposome-scintillator molecule complex can then be freeze-dried and
provided as a lyophilised powder. Alternatively, the liposome-scintillator molecule
complex is provided as a suspension in aqueous medium (for example, water or

aqueous buffer or a solution of detergent).



These exanples included are further illustrated by the draw ngs, which are
sumari sed bel ow. 25 Brief Description of the drawings Figure 1 is a
schemat i cWERHI¥nt ati on of a cell containing inserted sci PET/IGBAL/EA6YS

nol ecul es and a transport channel of interest. Radiol abelled substrate can
pass through this channel, bringing the sifbstrate into proximty with the
scintillator 30 nolecules and resulting in scintillation. Incubation with a
transport inhibitor wll WD 02/ 1290 PCT/ GBOL/ 03&®S 22 prevent the
transport of Ifp.aligaatbeonethed dipaecesary oy amghe lipesammsuspensianiie orisy to

preventing sqjit iH.l1atl i I.S; I e of

Cei i1 ati onop e Bobilcs ol ulehip B D iUy B KRR b e
"commer ci al | y batvedeh 80| aad SOP @t hblepnéferablydietsain M0’ andFH090) ot peérorablytad 60°¢
scintillant actjvity of the scintillator nol ecul e-1iposone preparations on
the addition %R mcroG'4Ctaurine to 0.5nl |iposome solution. 10
"Figure 45shows the effect of increasing the ratio of scintillator nolecule
to |iposone (DOTAP) on |iposone formation. Figure 5 indicates the linear
response of {(The lipidscmdsemtitiotot miotdcnlgs aeiindubatedrin anaticecibetseabis Eanet:nvhen

the activity of .taurine is increased fromO.,.1 njcroCi to 0O mcroC . 15
Figure 6 1 naiCBILEST RETRGBISR dPUF RRGPITTORBEoBE 3 SecRe BRI o
cells after 'l?b?d-‘ﬁﬁimeféﬁ%feﬁb@:‘l%ﬂnﬁll&tbpﬂé%ﬁﬁt&ﬁ%)idf?‘nd 0.1 %micelle
preparations (b). Figure 7 indicates the uptake of the scintillator

nol ecul es ST4, STS and ST6 after 30 20 and 120 m nutes by HelLa cells Figure
8 indicates the uptake of '4C-nethi.anine HelLa cells containing jinserted
Sci nti | Py or Hhn ABtRAL < Taredn B R ORI e o Re RN oited Col | <
nmeasured usi Nfposorkémerci ally available scintillation cocktail. 25 Figure 9
i ndi cates the uptake of 14C-nethionine by rat C6 glioma containing inserted
ST4 scintillator nolecules. The insert shows nethionine uptake in C6 gliona

cel| s neasur e ek, o SUNRE R a6 oE ARb SRS HONEh kAT fiRekt al T VO

Therefore, the skilled person will be able to produce liposomes of different sizes,

15 compositions etc, incorporating the scintillator molecules.

The use of micelles in delivering the scintillator molecules to the cell membranes has
been investigated as an alternative to liposomes. Micelles are aggregates of lipophilic
molecules such as surfactants and have been used widely in drug delivery. In one

20 embodiment of the invention, the micelles were formed using the surfactant
dodecyltrimethylammonium bromide (DTAB) which was dissolved in phosphate-
buffered saline (PBS) at either 0.1%, 0.5% or 1.0%, preferably at 0.1%. In a further
embodiment, from 0.1mg to 25 mg of scintillator molecule, preferably from 0.5 mg to
15mg of scintillator molecule, more preferably 10mg or above of scintillator molecule

25 was dispersed into 10 mls of a 1% DTAB solution.

Therefore the fourth aspect of the invention also provides a method for inserting the

scintillator molecules into a micelle.



Figure 10 indicates the uptake of 35S-nethionine by HeLa cells. The insert
shows net hi oni ne uptake in HeLa cells neasured using a comrercially
avai | abl e V@P0142P® at i on cocktail. 5 Figure 11 shows the repuiricBoi0s698T4,
initially there Was no uptake of 14C-nethionine but after approximtely 72
" hours accunul ati on of '4C- et hionine begaré to occur. There was no
significant difference between cells pre-incubated with ST4/ DOTAP or
ST41 DOTAP/ DOPE. 10 ure 12 shows the results for conpound ST4 with the
i nset showi ngili ngpﬁrmdqgamms&f@q firstredcand end thindempenteof the invgntioncdsmappty al | y
avai l abl e smgmeltlg gocrt ail. Figure 13 shows the results of a
gl ucocorti coi o {#‘3 Pt ndi ng assay carried out on HTC cells. 15 Figure
‘14 shows results o~ an experi nentshow ng di spl acenent of 3H dexanet hasone
carried out on HIC cells. Figure 15 shows the results of a ~i-adrenergic
recept or bi ndt Afhasees) ol evntpr aroyides zeelémce@ogatiwcmlwr medeske ed Wi t h
‘scintiligid. [ ssay
carried gut 8@ %s%%tﬁl&% ré)\t}\%glelg%%%%loua gllélgudé e rag}? o‘ieﬁ1 ﬂg’.? WO
02/1.t290 24 alEﬁeamg&mBﬁiliéKBuhM ﬂﬁGﬁ)&m@(aFfodi‘ably, tﬁ‘ewadsmﬁzﬁﬂs @icu&qiaﬂiri | I at or
nol ecules with commercially available scintil]ants S The scintillant
activity of trﬂ‘éle ‘P\f’ﬁég?ds’é‘go e mamyrang and ATBFBEIANE SOURAPTEHLRATEFPIHA a
commer ci al l'y ;g § }able scintillant, Mcrosciiit 20 (Packard) using a nethod
based on that escri bed by d apham et al. (1997) Tet~-ahedr-o~i Lett. 3~,
52. Seri al dilutions of the scintilipids were prepared in toluene to give
final cent atlﬁn cgncentratlons of Olom\/l,J) l.nMapd 0.01 mMM A
14C hex Mlecarkhe<el a1 B ARAPHAE RIOErRtis (o gebactesia o RIS algh 50
prepared and mﬂnﬁaﬂfi égﬁlés ﬁk&tseﬁé}grc@fﬁé BRravly fle dedlhR! RRBMaNRScadded to
100 ~.1 of scintilipid per well, mxed and counted. For conparison, 100 p.|
of radl ol abel was added to 100 pl of M croscint 20. The results are

I N T o e S I P I
and tabul at ey frb1 8f thierest aith€prbtei?fhay be native or introduced into the cells and may
15 be constitutive (i.e. expressed at all times) or induced (produced in response to certain
stimuli). The protein may be membrane bound (integral or extrinsic) or may be
located in the cytosol. Alternatively, a cytosolic protein may be engineered so that it
is expressed on the internal or external cell surface. The cell may be modified so that

the level of protein expressed by the cell is increased above its normal level.

20
The cell can be a germ line cell or a stem cell. In addition, the cells can be provided as
mixed populations of cells (i.e. of more than one type or from more than one source).
The scintillator molecule loaded cells could be used in a variety of cell-based assays
25 - where biological or drug activity is monitored by use of radiolabelled molecules.

Assay systems incorporating these scintillator molecules can be used to investigate
cellular processes in real time. Assay systems where these scintillator molecules can
be used include (i) incorporation assays (ii) transport assays, (iii) binding assays and
(iv) signal transduction studies.

30




Scintilipid ST 9 ST 10 ST 11 Efficiency 9 0.6 65 WD 02/1290

PCT/ GBOL/ 03695 25 Additional experinents perfornmed by the Inventors have
found t haWheHME2YF the comercial ly avail abl e scintillant SPCT/GB01/03695

3- hydr oxyfl avone, POPOP (1, 4-bi s[5-phenyl -2 oxazoyl ~-benzene) or butyl -PBD
(2-(4-t-butyl phenyl)-S-(4-biphenylyl)-1, 314 oxadi azol e) could be

i ncorporated into |liposones. 5 Exanple 2: Incorporation of scintillator

mol ecul es intQ |iposomes, The |ipids (a) phosphatidyl choline, b)

di ol eoyl tri néOH9¢Waﬁm asPRYY ap Bsed temebnatpr Hitkabelartiooheminal processesisnch

pr opane/ di ol eoyl phosphat i .dyhk Bn| am ne) are 10 dissolved in

chl orof ornl / @%Féf%lsgﬁﬁ%ﬁﬂﬁxvﬁ}tjﬁﬁt Femgtigmng ingpgoratga) celhpeodiferaion ad (1: | ;
entur o conpl CNANEROUPUPTER LhC R B iR RGPy o) P GAEtaOR T ot
| east two ho - L med by resuspension in HZO to
‘give a final lql B{p;gpa?g’htogg:@gﬁqi%ﬁl%})%%BISP%B'Sorre cases warm ng the |iposone
suspensi®dn to 60C was required. The 15 |iposonmes were exam ned by

m croscopy taq..check for stable |iposone structures and 14C-taurine added to
an al i quot oflil} MembrisdEsmepyt esarsamieaniring thi@ensper of 3 ¥id variet ofon (Fi gure

3). Scintillatar ec 5] 4s 15, and. ST10 exhjbited sjgnifica
sg:i ntil | ant éﬁ‘ﬁf’l?g? .d%?EEng/na F/(S))nh)?ubtq‘i’i%teT 1%Qm)ﬂ QBEF%qxéﬁgcaﬁﬁder a
m croscope gigkR ba uSbibirhétiloY telRaMHY 6f Hanhdl§ ah PERFOR! Rtddafionlo khRtic

scintilipid into the |Iiposome nenbrane. The results indicate that ST4, STS
and ST10 f or studies ofonembraahiranspomp puiernsinhritoplactpeataatsiugigs oan also 83arisd6 and

ST7 h tal. d i of th intil.ipid. Th f f .
per s 3 Blmg A drbu bR B bbb e hUhL e
subsequent 2%l i n cell-based assays were earned out with ST4, STS and

ST10. Formul ation of |iposonmes with increasing scintilipid content
i ndi cated that the optimum|iposone preparation was 8ng scintilipid to 2ng

xpor i nont o (AP SPERERETEYF HERDNR) ARGl s A PRab B LRI

PCT/ GBOL/ 03 A 'pgafggﬁ ¥sptst ~upald’® Viesh Wied, - ' ity was
i ncreased f?%rér%h((ﬂa'fbpl), H'{ o&?. gﬁpg&fi( E?g%?@%i“ 5 Ex%&ngféec@g[:& ?‘%{:‘gﬁdgpati on
of scintj || ataffinityptachd edculated Cosipetitreniindice sarlaleo beused de hessssypotentiaked t o

' ncorporate Sic '%Etgllfslld%iigatgr%%?al%ge Srécelp{z)trsq K \?vli e rgnegg) éﬁpg%ﬁds are commercially

available covering all types of receptor including purinergic, adrenergic and nicotinic

receptors amongst many others.

20 (iv) Signal transduction activity can also be investigated with radiolabelled second
3
messengers and substrates. G-protein activity can be monitored using 5S—GTP
gamma-S. | 33P]-ATP binding can be used to monitor protein-phosphorylation.

Calcium plays a major role in signal transduction and *Ca can be used to measure
calcium uptake. Radiolabelled IP3, IP4 and cAMP are also commercially available

25 and can be used to investigate signal transduction.

In general, measuring the activity of radioisotopes requires cell disruption or isolation

of cell membranes; real time measurements are also not possible. With the use of the



(A) Cationic |iposomes containing DOTAP (as described above) and (B)
mcelles. 10 Mcelles are aggregates of Iipophilic nmolecules such as
sur f act an™O 8H#2Phve been used widely in drug delivery. |nPCRiGB01/03695

i nvestigation we used the surfactant DTAB (dodecyl trimet hyl anmoni um

broni de) which was dissolved in PBS at ei ther 0.1 % 0.5%or 1.0%
Prelim nary work indicated that up 10 ng scintilipid could be dispersed
into 10 M of a ﬁﬁ% DTAB sol ut i (%J’I 15 Radi ol abel |l ed |iposones contai ni ng
the scintil i frathpieeEleulze pethsBehaseest ahtherneentipn incomsyated wiaierly avai | abl e
epi t hel i al d. The radi ol abell ed |Iiposones
wer e conposeglllér?ﬁ%ﬂrfgsté%h@qll pI W@ﬂ%ﬁ and 0.5 pG iaC DOPE
respspended in 1 m H20. The Ilposones were then diluted 50%in 20

ToLacol | s wACAlETeeeBopmarh ahive T SReshel fednvepghereagie monemeer |
trypsi nissed deIRER r tely
48 hours to ?(E)En Iuenﬁgoﬁ? nég%gl&nfﬁg}né 8@} In?]dg ug%&o%#%@g Sg ?tgﬂgé@ée%{rﬁ
\lfvas hed i n PB$dre prcaglns'er telk;qatgnsmxﬂ/ﬁﬂtemﬁﬂiﬁw%}(qqngmsgf tlhlfa ng&lntlm , AlheSPriofHiss or

i posone upta and i t t he r.adi ol gbel.l e i POSO :
preparat i ons rfci%t?rb? PW&C‘?%) pzfrgdll rtf']féﬁd 9%ge W@ﬁﬁ’%’?‘ﬁﬁ*%&ssﬁfl g‘?’é H’Efpt“étrem

i ncubat i on t by w%doh@k@g qﬁoféﬁmnmy bﬁﬂeﬁlhﬁfn@ %Gi?xhd’g %1 s&Ra thafsthEBMBe 2NY
unbound | i posonmes and the plates counted for ~i-scin | ati on (Figure 7).
WD 02/ 1290 zremtnrmopnwhmlsascSmh lipaspings ocmingteenni bedisediinettie bhwaltngt he HelLa
cells hlaove t aken un the @-CI nt| 'vd and that the prOX|mty of the 14C DOPE
that is also a?%?R’égP{ SS? 1&%‘&“’8% CI'iti |l ation. Exanpl e 4: ' 4C- Met hi oni ne

upt ake assay 5 HelLa cell,s were grown to confluence in DMEMin 75cn2 fl asks
and then seeded onto 96 wel | %&at es and incubated overnight at 37C. At
various ti me Abpisfasradfeatmvent thedirple picanddhun and foveky asparisef themveetion dst ne
added in PBS s added. The conposition of the |iposones

bei ng 8ny sci ﬁpf}ltl})g}?ﬁd}-hg%% AP resuspended in 1 m H20 and finally
diluted in 1 m PBS. The cells were incubated in the presence of |iposones

for 120, 60 and 30 m nutes., 10 Figure 8 sho e results for, ST,4, STS and
ST10. The |ns‘%?‘xghWECtr?éfl}ﬁIBﬁ‘?W@n@ﬁ?‘é@qlﬁe%ggﬂai] wsettige theseridigton s ng a

commercial |y M%x{li@#iﬁ?@ﬁﬁ%é ckdfto tﬁgeéﬁ &l orfe%&ﬁf@ %ergcuaﬁﬁat&%l&éwéls

mrrors the res 4 and STS | oaded ce The scintil
activity of Siuiallpadedediatd a;llpwomeentrmlcelﬂma’ﬂl@”ﬁ&tﬂiatosmduhammllcmﬂ s, as

woul d be predi ct. dfrom resut5|nf| e.4.an re. 7. 15

ot b on ne. wiseikD%tos SeEincapst B iontat yfic R Rl SRR 1 A 05
glioma). The p¥9feﬁ@1>gé7°@rfer B&tlvksn Y@K TIOOMIhEY, MR EE afterhativendetiod et apart
fromthis the experinental protocol was identical. The results are shown in

figure 20for ssindillaex mpbtcaless lfwbﬁt%ﬂﬁﬁﬁmwﬁlthpmeﬁke 25 The upt ake of
nmet hi onine into HeLa was repeated using 35S-nethionine. The results

obt ai ned were consistent with uptake of 14C- nethi oni ne and- are shown in
figure 10.  All preferred aspects of the first, second, third, fourth and fifth aspects of the

invention, also apply to the sixth aspect.

25 A seventh aspect of the invention provides a kit comprising a liposome or micelle and
the scintillator molecule of the invention. In an alternative embodiment, the kit
comprises one or more reagents for the formation of liposomes or micelies e.g.

detergent molecules or lipids and a scintillator molecule of the invention.



Exanpl e 6: "Real tine' 14C Methioni ne uptake assay WO 02/1.1290

PCT/ GBOL/ Q3695 28 ~ 4C net hi oni ne uptake was al so shown in "real tinme'.
HeLa cel I?W'ézﬁ’r own to confluence in DVEMin 75 cnR fl asRET/&BE1/03$65 seeded
onto 96 well plates and incubated overnight at 37C. The HelLa cells were
then incubated with scintilipid containi | i posones. The conposition of,
the |liposones being 8ng scintilipid, 2ng 5 DOTAP or 8ng scintilipid, 1ng

DOTAP, | ng es nded.in .1 H20, and, f.inal l.y. diluted in | PBS. The
cells were %E%rﬁfemgi%%%ﬁﬁo%ﬁlgﬁéﬁg%“%d’ﬁ‘}i‘lﬁbg‘b ﬁé&r“@f@&‘rﬁ?ﬂ?ﬁ"éﬁ-}jt}é‘? 37C.
DVEM cont ai niii@niidi-alt® bl P bl e skl gg%ectadded to and the uptake neasured

over time. Figure 11 shows the results for ST4, initially there was no
‘upt ake of 14C-nethionine but after approximately 72 hours accumnul ati on of

~4C 10 net hi gni n ccur.. There was no significant. difference
“between cel | 2&npeg§l?tﬁ§%%§§ é@ be AR ARP A, PS8 iy%‘f’rﬁ@f}‘p‘ﬂiﬂ%%? CBReSI0 7:
' 4C- Thymsi di nendrpbékllacsadlediied iithe GRlchGorvaidea t@iﬁ\oi&céjﬂ&f SUBRERL.1 N

suppl emented DVMEM in 75cnR flasks and the seeded onto 24 well plates and
i ncubat ed overnight at 37C. The nediumwas then replaced with serumfree

DMVEM and i nc . . 37 n

repl aced wt ﬁ@%&%ﬁ?ﬁﬁnﬁ% %X%h{cﬁly gnliiedglI %Zﬂl?@"} %[B‘Fl)éc%ﬁe% \ﬁé%%%%ﬁdéngoﬁgﬁ B?ﬂ ed
at 37C for upiembidnhofis 2ell Tontaitting aapagtiduled repépddie Radialabthel deigl moleeiles 20
washed in PBS and |iposones added. The conposition of the |liposones being
8ny scintili Pl tojihg resopiars prds trigeen aeptillationms 3-paguli e theim grterpctinn withdhe n
1m PBSy The i | p i fi.Qr . 60
and 30 1% nut Sy ioRglol a6 iU, DR RERRQ, oo WOSBORR Biacksty ¢
show ng t hymneéwnérugpt(adepétimgHmbotecales) shatesndirtedrengitog thraugiméredri ability to

Threeradi of KR® BER RICS0EL Y STRay Sb BERU BSH Rl AR BRI HLEY REPTNE d
t echnol ogy, \3}%‘6{32 3 lfoih%%ﬁ&?l&%i?;i((i% %%?raee(ﬂd:m&csfeﬁﬁﬁﬁﬁwisro%%ws in HTC

cells, 3H 290 29 03&S di hydroal prenol ol binding to
(3-adrenergic receptors in C6 gliom cells and 3H ouabain binding to the

Na/ K p in HelLa, cells. h of .the. rimental detail. is .conunon.to all
thr oe dbays 1 &9 AGRH B HemAEAEROH 06 TrEHBIT RGeS A £ B SR EENeB s ence
in 75cn2 fl agk@sdned MoRciIes tOassEaE dhehiePa PAtidalat mBleahiRTaR bintkoWlivenp! at es.
HTC cells were glr own in mninmumessential nedi um_supg emented with

essenti al amicpldnlacpratein. gsntifenssmoleenles PG JWSXPISSHRINPIsa Eyon prEdsinThYY Hela
cells were gr in. t || din
PBS and- ool | ST gRg T or ORE il 1l laBpHGhifn 0P R kiSbl ARl UEAE HPRRS
conposi ti on @irgéthfer heidnig hdspieen kiehtiffle®ng scintilipid, 2ng DOTAP resuspended
in 1nl HZO and finally diluted in 1nml PBS. The cells were then washed again
in PBS %hd nedi um added and the cells incubated at 37C for 24 to 48 hours.

| 'S Exanpl e 5, Grifeathid: 0f He®igRl SRIeR! oBfiS Mediith 8 MCRBFLERRISoF €Cept OF

bi ndi ng assay was carried out on Ccells grown in 96 welds and incubated
with scintil mpileculéEhe detetrhine wehethewa phridulah spasiasiisipsing taken HEDBES colif f er ed
saline (HBS) (155 NaCl .. 5. MM HEPES, pH 7. t hen,.inhcuhated with 20

vari ous concéHRyRes %e@Pllgﬁioc?é%?rf@f’?fgg%ﬁng’é’)agwt{ Plle{ﬂ’}egnﬁmgge 10-8 M for
30 mins at 37feorgdistiditintoScelts tembhRer profiitsimtitsisend upRke whd theofRratioh@f HBS

and the plates then L ) i _ . )
radiolabelled-thymidine to monitor cell proliferation. In addition, the influx and efflux

of radiolabelled substrates could be used to assess activity of membrane transport
systems such as channels and the inhibition of these pathways by potential therapeutic

drugs.



counted to ascertain total binding. To ascertain non-specific binding the
same concentrations of 3H dexanet hasone were used but with the addition of
20 x 10- 6MA XYW  dexanet hasone, specific binding was cal RGT/&BBH0IEES t he
di fference between total 25 binding and non-specific binding. The results
are shown in Figure 13. An experinment shd@fi ng displacenment of

3H dexamet hasone was also carried out. 1 x 10V9 M 3H dexanet h. asone was
added to the_cells in the presence of increasing concentrations of "cold'
dexanet hason&uftherupiake expapents hgvelipdigatgy thaptheseintitlatge moleculgpcapha . | 290 30

PCT/G BO1 /0 I 1 : I hed. and
counted, t he%‘%&@%ﬁ ; '?ﬁlle;sl %es%%ﬁaﬁééﬁgﬁaﬁ%gﬁsgé?éﬁggﬁdﬁ%(e\g%% e 10:
“~i - adr ener gi ¢'caonpt@iciams Byulphituad C*phasphensisg Thus,akie péiatlIftichdissy lAS§AY Was

carried out OW [ orrta@cel s grown in 96 wells and .incubated with
scintilipid. 2 tf\ﬂgPW%f PEVIRIShedisqussedascintiffation progimiby-assaysrasdl allgws dhe ne

"(MBS) (%25 ML N diok DﬁMW haR #5Rdie. t hen incubated wi th various
concentrations of 31I9I- gf ydroaﬁprenoﬁ’oﬁk{l x 10-8 Mto 1 x 10-4 M for 30

mns 10 at 37C. The cells were then washed three tines with ice-cold MBS
and the pl at t hen unt ed certain tofal hinding., To ascertain

non- speci fi cej@ M4 GHGS?W@%\H%&ngWeWP? ’iﬂBfft ?Wﬁq‘sﬁ-%i ﬁﬁ?ﬁ’r%’glsﬁwé'ﬂb?s@fmﬁ/er e
used'but w t RrifRenasdbh LR aﬁlglyjt_gtﬁ% cighitR afleceol d' al prenol ol , specific

bi ndi ng was cal cul ated as the difference between total binding and

non-specific binding. The results are shown in Figure 15. 15 Exanple | 1:
Na~/ K+ ATPase, bi.ndi n S .Binding to.the Na /.K* ATPase was carried out on
HeLa cells gruuiHnmioBest L iy caiet Pryfiey S5ePBosbion AORE ERE Path BPCgand.  The
cell's were wgshflatbhheRchleWEhd idventidEPERe ZQnéFbB‘iﬁ@{ ﬁ%&&h ASe ¢tdP)mdrd40 MM
NaCl, 5 nmMglucose, 0.5 MW 2, 1.5 mM Cad z, 10 HEPES, ph 7.4) then

i ncubat ed wi seintiBatpomslesulsof Hier st spectof tetnvensionimcembination withadertherx 10-5

M for 40 mn . 37C. 1. . i i.f.h Jce-cold
VBS and the apst(iandag SRR et ARRIRAIRH S BF. itgbioliloh 12 D
nonspeci fi c bidydetgotibel seabquacehition; homsold a pbiwderabayophilised powéet, bnkd
with the 25 addition of 15 nMKC to the incubation nedium specific

bi ndi ngldwas EaMoL geBwener pelistsi f f er ence bet ween total binding and
non-speci fic binding. The results are shown in Figure 16. WO 02/1290 31

In a further feature of the ninth aspect of the invention, the composition may comprise
two or more scintillator molecules that have complementary or synergistic properties.
For example, each of the scintillator molecules may scintillate with different

20 radioisotopes allowing greater sensitivity to be achieved.

All preferred aspects of the first, second, third, fourth, fifth, sixth, seventh and eighth

aspects of the invention also apply to the ninth aspect.

25 A tenth aspect of the invention provides a kit comprising a scintillator molecule for
insertion into a particular cell line and a radiolabelled ligand. In an alternative
embodiment, the scintillator molecule is provided inserted into a liposome or micelle

delivery vehicle.



Exanpl e x2: Preparation of scintillator nolecules STI S ~OH Ph O Ph i) NaH,
DMF ii) R PCT/ GBOL/ 03695 ~ O R Ph"OPh ST 1 R = octyl 76% M W. 363

Al cohol ="® %22 2 mol. Sodi um hydride (60%in oil) = o.wvgnoems—
0.096g = 4 mol = 2 equivs. 10 DMF = | &cnB Bronpoctane ~ 0. 346c¢cnB 0. 3869
= 2 mmol =1 equiv. Sodium hydride and t he?lal cohol were placed in a SOan
round bottoned flask. DMF 15 was added and the resul tant grey/black slurry

stirred at ratu r fiftee u ompoct ane was t hen added
slowy and th‘@%@f@g&pﬁg er#%&ffdﬁ%ﬁ%fs@cqng @lira Eftbmlxthﬁ?@eriﬂwmb andhs
poured into ‘fﬁdtﬁhsﬁe&@%‘%)e lgogltﬁﬁgtaq cg&gg,twﬂtrl%}ﬁgﬁl%t %CEt ate {2x SCQcnB). The

conbi ned organi c phases were washed CcnB), dried over
‘anhydrous magnesium sul fate, filtered and concentrated under 20 reduced

re retofrn' thec e. ether a | 1 ow 0i | 58 Purjfication
Dy Frash col dhiet ER G P ries e e ront & SOULIAPHRGISFHE PhPE oned by
200cn8 5% et tmt tamehﬁveaaasﬁﬁﬁan ssui}mﬁtaﬁﬂ mafegatﬁi; RS as@sy rgst‘éﬁ’l' 1’v€sss oi |

{0.5474q, /% rrajorlty of the oi'l 'was placed Tnh a sa e and
over the perit SGmfs)ée/@mpre prnlswghc etreukaryptie o¢llsdiNlprecpreforapiyethd cellsmax y

white SOlIdFé“Qa’%gé g, 76%9. Dr,.,ax ~cm1 (thin 25 filin, NaCl plate)
3060 (m G s, CGH), 2854 (s, CH); DH (CDC 3, 300 MHz) VO
02/1.'t290 5 10 32 PCT/GBOl/03695 0.85 (3 Ht J 6.9), 1.20-1.40 (IO H
bs)165(2HpentetJ75 3.61 (2 Ht J 6.7), 4650S52 s), 7.34-7.50 (6
Hnm, 7. 79 ( pipEEfarTed embodiment qisheinyentipngthe scintifptor moleculgpeimsertedsiniz

Pendant et O

(G W7o (BjrmeBbding G ool T ithin of g el ef%aé CORET
(CHy, 129. 4 (dizebtly dr29a b delkdry veERiEleGuétCid) a lipozsomic ok igcélleat er nary car bon
signals too small to be resolved; Mz {APCl) 3b4 MrH+ (CZ~H29NO2 requires

M+ 363), 234 (100% . ST2 i) NaH, DVF ~CH Ph OPh ii) R Sr Ph"O Ph ST2 R =
decyl 72% M 391 SLifiHAbr Moficr@Yare udedHRombination with a radiolabelled

moiety, wherein the moiety is radiolabelled with 1*C, *H, °S, P, °Ca, '%°].
15 ,
The assay system described in the eleventh aspect of the invention can be used to

identify cellular targets within cells.

All preferred aspects of the first, second, third, fourth, fifth, sixth, seventh, eighth,

20 ninth and tenth aspects of the invention also apply to the eleventh aspect.

The invention is now illustrated by reference to the following non-limiting examples.
These examples included are further illustrated by the drawings, which are
summarised below.

25
Brief Description of the drawings
Figure 1 is a schematic representation of a cell containing inserted scintillator
molecules and a transport channel of interest. Radiolabelled substrate can pass
through this channel, bringing the substrate into proximity with the scintillator

30 molecules and resulting in scintillation. Incubation with a transport inhibitor will



Sodi um hydr i
Br onbdecane

was added an
for fifteen

m xture |eft
and extracte

were washed WEHSDHhE teen

de (6096in oiI) = 0.160g {60% = 0.096g = 4 nmol DMF = 5cn8B
= 0.415cnB8 = 0. 442g = 2 mol = 2 equivs. = 1 equiv. 20 Sodi um
hydri de aN(P‘B% 2 cohol were placed in a SOCnB round bot t oREW/GR0298695 DVF

d the resultant grey/black slurry stirred at roomtenperature
m nutes. Brompdecane was t her?Zadded slowy and the reaction
to stir overnight. The m xture was poured into water (40cnB)
d with ethyl ac 2x ,50c The conbi ned organi ¢ phases

BRskt O G v ekt

tvesf dupugh Hpshauslsiigrigi um

sulfate, fil gﬁg‘%qn %lﬁgljlgf%ﬂtrat ed under WO 02/1-t290 33 5 10 15
5 reduced pressure to furnish the crude ether as a yellow oil
(1.173g). Purification by flash col um chromatography (gradient elution:

.fol Lowed by 200 7% t at h hed

e 201 FQoRbetmRay the digce ohaeiRUain af e ARAIAAR MUEHCH| af 6)

3059 (w,5C H)ST12§?-141 &o?npa@ed’bvath@ﬁéc%nﬁﬁercﬁéﬂlj%vmﬁﬂlé St Bint G0z 0. 88 (3 H
20-1.40 (14 H bs),1.66 (2 H pentet J 7.1), 3.62 (2 Ht J 6.5),

PCT/ GB01/ 036

300cnB hexan
ether as a

t J 6.9), 1.
4.6S (2 H s),
1.6}; ~ ~ (A
{CH2), 29.6
(CHz), 71.1
(quat ernary
(quaternary
M+H+ ( H33
i) R—gggSTS
mol  Sodi um

equivs. DWF =

02/1290 34 5

15

20

25

733750(6H m, 7.80 (2 HdJ 7.7), 8.11 (2 Hdd J 5.

(C‘:ﬁE 3753@%( an%n‘fﬁ?’ il’@ﬁﬁfc iy Eii%’@ ng?’oggﬂ) 6S. 6

0,

{ atiohg 6n $hd 4dditionled’ 0. Lmidebli M E28urdnd @L@RSAT ]’ﬁ@ds)ﬁm@)soluﬂ@ﬁ 02
), 129.04 (CH), 129.46 (CH), 129.54 (CH), 131.0 (CH), 135.1

C, 149.7 (quaternary C, 160.5 (quaternary C; Mz (APC ~ 392

Hleue3UbHE I st nopeing R o BB CipojeT, &

2.

RPOT AR drbiBésbmedoination0. 128g (6099 = 0.077g = 3.2 mmol =
ScnB8 Bronooct adecane = 0.531g =1.6 mml = 1 equiv. WO

Figure 5 indicates the linear response of the liposomes containing scintillant molecules

observed when the activity of taurine is increased from 0.1 microCi to 1.0 microCi.

Figure 6 indicates the uptake of the fluorescent probe N-678 into HeLa cells after

incubation with cationic liposomes (a) and 0.1% micelle preparations (b).

Figure 7 indicates the uptake of the scintillator molecules ST4, ST5 and ST6 after 30
and 120 minutes by HeLa cells

Figure 8 indicates the uptake of 14C-methionine by HeLa cells containing inserted
scintillator molecules. The insert shows methionine uptake in HeLa cells measured

using a commercially available scintillation cocktail.

Figure 9 indicates the uptake of 14C-methionine by rat C6 glioma containing inserted
ST4 scintillator molecules. The insert shows methionine uptake in C6 glioma cells

measured using a commercially available scintillation cocktail.

29. 4



10 15 20 PCT/ GB01/ 03695 Sodi um hydri de and the al cohol were placed in a
50cnB round bottoned flask. DVF was added and the resultant grey/black
slurry stWPrd+280 roomtenperature for fifteen m nutes. BrSipeBUAHEane was
then added slowy and the reaction mxture left to stir overnight. The

" mxture was poured into water (40cnB) and¥extracted with ethyl acetate (2x
50cnB). The conbi ned organi c phases were washed with brine (Sx 50cnB),

dri ed over anhydrous magnesi um sul f filtered and concentrated under
reduced presdiguse 8 indie e%uheﬂmt@k@@f(ﬁ&mtw@mnabydia}@l deboy $he ingert ghaywr72g) .

exane ol | oRe By S ol 1 Db hF bR $4irs Y BuRBiaRY A Bbie s pWp
as a white Sthldal(IO 61469, 76%. o~X/ cm1 (thin filin, NaC plate) 3059

(w, CGH), 2915 (s, C-H), 2848 (s, CH); ~H (CDCL3, 300 MHz) 0.87 (3 Ht J
6.9), 1.15-1.40 (30 H bs), 1.65 (2 H pentet J 7.3), 3.61 (2 Ht J 6.5),

" 4.63 (2 9. 0 7,

T o). o3 ConeE Soqs sk fn ST r&@'&@# st b Tlielogtad "g
(CH2), 29. g (b@t—ﬁﬂer a@ﬂnﬁ:&n@t@lﬂz hoés aZ:Zux@g]ﬂﬂ)m o2 G%m@ﬁ&ﬁneﬁ@mtd&daj -
remai nin roups .ungder edi n si.gn
(CHz) 19 0 Tk gwasl!gﬂimsm?@nt i?ezgn%ﬁrz d ﬁapgf leyubai%mgiéfi%ﬁm 0,
129. 19 (CH), 9péf AI‘;'IQO BE29. 54 (CH), 131.0 (CH), 13 5.1 {quaternary C),
149. 7 (quat er nary C), 160.5 (quaternary C); Mz {APCl) 504 MrH- (C3aH49NO2

requires IVH 503) 234 (100% . ST4 - Method A TBDIVBCI OH Br im'dazole DCM

100—|T FP OPh S FZfAfHZC% OTB C]—lNaH
DVE Phnl0 o3l Zshpwe S {9pprom ? 33 ;gi Wg%@

8- Br ono- 1- oct“é’F?é‘Ie g Helagg &m&assrqﬁlﬁe}ng W@a 1Ly apya Scmtéla@t fail-
equivs. 5, Imdazole 0.458g = 6.7 mol = 1.4 equivs. = 30cnB The

above I eagentgafens s g»gpg@ergsxﬁmfégl] b &Stitfd o ngm&,@gggg&sg catfied bit'd Qogn &

10 room t enper ours. e mx S po to water
OCcnB) and exT@eeidd with DCM (2x SOQcnB). The conbi ned organi c extracts
were washed with brine (2x SCcnB), dried over anhydrous nagnesium sulfate,
filtered and concentrated under reduced pressure to furnish the crude
product as a ( fab&aéht G HIExamethasone
chr omat ogr aphaé1 i]i?w &foj‘fii ‘és“?é%g%“éeu %gdﬁ’féi‘g%;é’% E%E% 15 triethyl am ne)
furni shed pure si t as a colourless oil (1.512g, 98%. 0",~X/
cml (thin film NaCI plate) 2928 (s, CGH), 2855 (s, GH); ~H (CDC13 300
MHz) 0.02 (6 IH §1)31505h§«'sﬂ% fesuits.of b B—é’cﬁeﬂe@glbiréée tok birfhg &sdy Wasléarded out. 48 (2
Ht J 6.4), § (2 Hpentet J 7.1), 3732HtJ693)355(2HtJ7)
~ C (CDZ3, m(ﬁﬂghomendéawyuhaedsvmw 18 (C), 25.5 (CHz), 26 (3x
CH3) 28 (CH2), 29 (CH2), 29.5 (CH2), 32.8 20 (CH2), 34 (CH2), 63.2 (CHz),

ol <145 S Smous eyl FaE I (el A8 e Sy IS e

BOCnB The aRayerdwaRGaRs S Wi &RE ARTolaRedst i rred under an ahnosphere of
nltrogen at roomterrpera ure for 2 hours. The reaction was quenched

cautiously with water _ 30 (SCQcnB) and the agueous phase extracted with
et hyl acetate (3x 30cnB). The



WO 0211290 PCT/ GB01/03695 36 AV 5 10 IS 20 2S conbi ned organi c extracts
were washed with brine (2x SCcnB), dried over anhydrous magnesi um sul f at e,
filtered ¥Y%¥HYA%entrated under reduced pressure to furni sACTAGBITNISES
product 4 as a yellow oil (2.997g, 162%._ This product (containing sone
ethyl acetate) was reacted on w thout f urdher purification. QH (CDC 3, 300
MHz) 0.00 (6 Hs), 0.8S (9 Hs), 1.21 (8 Hm, 1.45 (2 Ht J 6.6), 1.62 {2

Ht J 6.8), 51-4.60 (4 Hm, 4.59(2Hs),7.3-8.2(1 OHM). Oxazole silyl ether
4 = 2.838 g iﬁﬂm‘% TBAF =1.6S6 g THF = 30 cnB = 3.75 mvol (rmaxi mum
theoretical = 6.33 mol =1.7 equivs The above reagents were conbi ned and

stirred at roomtenperature under an atnosphere of nitrogen for 16 hours.
‘The reacti on BXaniplé ¢: WaSorRpatisodl of Btiatmatd moIoEn 16 With@bthnferclaAg aedintbieh
ethyl acetate (2x 40 cnB). The conbined organic extracts were washed with a
‘saturated aqSe8ti¥aB¥roni um chl oride sol ution (2x 40cnB), brine (2x 40cnB),
dried ower anhydrous magnesiumsulfate, filtered and concentrated under
reduced pressure to furnish the crude product as a yellowoil ( 1.83 g).
Puri fi cati onThy séintilimtaotivitgofthe onuticsiged pliytillgomadotilesad anparéivith ay |
acetate in hexane (,1@\9 cr_rB% fal I,?wed by 40% et hyl aSet,ate i n hexane (150
cnB), i sol at SAMFEdALY 2yailablg seiptijlantoicpsct 20 Beckerd)iusing adaetbyd based o8hed
pur e -al cohol ' Ot L3 7, f : i |l
Cther 2y i SPrees By ishatipo 8 Qoo ATl %, 33 S06ial B oY
cnB) and war medscireiiipids Ware plepareid mu todseneitd igivadinal edredntcdtimncoaten(ritionsasf a

TS0 o DS e ) SRR B S
Febt o 21} Lo A R RS AT I Dy R ) | (T

(m CO); HwasEdsd 10300 écirﬂilgﬁd g& weilmiked ardd &¥ntedSFor dbnipatibon, 3060 (4 H
t J6.5), 4.63 (2 Hs), 7.30-7.60 ( WD 02/ 1290 37 PCT/ GBOL/ 03G85 H m),

7.78 (2 H d Jl8fradinlasl ¢as biided tg 120 proBYlicragcint 28PThg reg@lts frivilstra@d 42sNO3
requires M %_173?}},2234 (100%. r ST4 - Method "B 5 Schematic Summary COZH a
Ph O Ph Ph O %<2 C02Me b Ph O Ph d OH Br~OH " ~' Br~OTBDMS + ph' \ ~ Ph 6
045 15

For each scintilipid at 10 mM, the percentage efficiency of scintillation relative to

Microscint 20 has been calculated and tabulated (Table 1).

Table 1.
20

Scintilipid | ST1 | ST2 | ST3 | ST4 | ST5 | ST 6 | ST7 | ST8
% Efficiency 34 33 30 15 13 10 8 12

Scintilipid ST9 | ST10 | ST11
% Efficiency 9 0.6 65




| O-OTBDMS 7 Ph O Ph a. i. s-BuLi, THF, -78C. ii. COz (s), 73%yield. b.
MeCOH, HZS04, reflux, 42%vyield. c. TBDM5-O, |Imdazole, DCM 98%yield. OOH
8 Ph O PHWO 0299/ 1- 4290 3s ~ 5 10 d. Na. BH4, Et OH, 93% yiPATEBUE/036EH, DIVF.
f. THF, TBAF, 28% from 6. Experinmental 2,5-D phenyl oxazol e-4-carboxylic
acid, 2 2,5-Diphenyloxazole 1 s-Butyl lit3dum=94.0 g = 0.425 nol = 360 nL
@1.3 M (in hexanes) 15 20 25 Carbon di oxi de (solid) Anhydrous
tetrahydrofuran ~S& =130 nL PCI/ GBOLl/ 03695 =1.1 equivs The di phenyl oxazol e
was di ssol vedidditienal pxpepigests nestaraetiby: Bs laventars hzgdoumd thahnenenfithé ue was

added the s Xt ur ani.c IIy
nder i t r ogeaaereity AT Sle PR RE 3 b Tiond FORDR G R aimu e
minutes, crusiegoypbindens)obbityiPBRI (@ 4viasutylplieiyhls-yi-Biptas1pritd anwi se

| eading to a vi gorous exothermc reaction.” The addition was controlled so
that the read®@ qu@rﬁ%}fb@w&orﬂP@t%ﬂtoéWé@ae&60C After conplete addition
‘“the mxture was left to stir overnight and allowed to warmto room
tenperature. On acidification to pH 1 with 3M aqueous hydrochloric acid a

white solid ?ﬁ%@b@at eﬁlcormi'ﬁl dsf-:hltfl @ldlﬁ\efefc le¥iint ;ﬁgowlﬁgb water (3 x 30

m.) and drie r vacuum-t ny oxazo 4-car boxylic acid,
2 as an off white solid (82. 7 g, 730 . H{ CDCIS 300 I\/Hz) 7 47-7.56 (6H,

TR RENEERMEE 8 WE 0 AN e M U
16H 1 ~ NO3 rdiél%}ﬂﬁ‘ﬁné\ﬂlyl&ﬁﬁﬁom%@Erofs3:19@3’&)leoylp\’x@;@ﬁﬁéylétﬂ%lamme) are
10 dissolved in chloroform/methanol along with the scintilipid under investigation (1:1;
lipid:scintilipid) and then evaporated to dryness under a stream of N;. To ensure
complete dehydration the lipids are finally dried by vacuum for at least two hours. The
liposomes are then formed by resuspension in H,O to give a final lipid content of 10
mg/ml. In some cases warming the liposome suspension to 60°C was required. The
15 liposomes were examined by microscopy to check for stable liposome structures and

14C-taurine added to an aliquot of the liposome preparation to check for scintillation

(Figure 3).

Scintillator molecules ST3 to ST7 and ST10 exhibited significant scintillant activity.
20 Examination of the liposome preparations under a microscope give a ‘qualitative
measure of the incorporation of the scintilipid into the liposome membrane. The
results indicate that ST4, ST5 and ST10 form the more stable liposomes and
preparations with ST3, ST6 and ST7 have crystal deposits of the scintilipid. Therefore,
further experiments examining the uptake of scintilipids into cells and the subsequent

25 use in cell-based assays were carried out with ST4, STS and ST10.

Formulation of liposomes with increasing scintilipid content indicated that the
optimum liposome preparation was 8myg scintilipid to 2mg DOTAP pér ml of

liposome suspension (Figure 4) and for subsequent experiments this is the liposome



39 . Methyl 2,5-diphenyl oxazol e-4-carboxyl atelL3 5

2, 5- Di phenyl oxazol e-4-carboxylic acid, 2 = 50.0 g = 0.189 nol Methanol =
300 nL Cdﬁéé’?/ﬂf’é?ed sul phuric acid = 2 nmL 10 The above red§dHeBON(SFY

conbi ned and heat ed overni ght under reflex with the exclusion of

at nospheric noisture. The sol vent was the?b evaporated under reduced
pressure.and the oil redissolved in ethyl acetate (200 nL). This was then
washed with 10% aqueous sodi um carbonate, brine and water (3 x 100 nL
each). The or{§EMoeEBUSdt was dried over anhydrous magnesium sul fate,
filtered and evaporated ifa vacuo 15 to yield nethyl

2, 5-di phenyl oxazol e- 4-carboxyl ate, 3 as a yellow oil (22.0 g, 42%- H

" (CDC13, 300 Mdtinedd r@pohshyassobserved Whén S€-fabitihe ikivit§ whs iforasbed Hom O nCi
(CDC13, 75 MHz) 52.43, 126.28, 126.85, 126.95, 1287 4b, 128. 48, 128.%5,

130. 13, 130. 40 1.018G1 (Fgurg . 32, 159.81, 162.70; M5 (El} mz = 279 (M

(G ~H-3NJ3 requires ME279), 1 OS (I 00% . 20 PCTI GB01/03&®5 25

3- Hydr oxymet hyl - 2, 5- di phenyl oxazol e, 6 Met hyl

2, 5- di pheny| apoaRpie34- JachPeraidifof stifltiRAsy S § hpiahes =15- 1 9
=10.3 g = 0.054 nol = O. Soperadiey eqlﬁiﬂvs  AicRaRs WlRRN MRifbrAtey TS 1 9
02/1.129U 40 PCT/ GBO 1 /03(95 Met hyl 2,5-di phenyl oxazol e-4-carboxyl ate, 3

was di ssol ved I d led to O0C. To .this was, added, sodi,um

bor ohydr i de pg%iaﬁﬁ{lﬁgéﬁe)esé“%ge ?sr%gq?ﬁ%f){ﬁoéatgf?lwlg’daf gmpqunds ipig cell manigaresy o
warmto room (A qaebnaic lipesontds coRidiNE DO (ak idegtribed Rbbvk) Bhd (BSmREHGOUS

3M hydrochlori¢ acid and extracted with _dichloronmethane (3 x 100 nL). The
or gani ¢l ayerMigshies e Asgrpgates of Jwephilis aplenules sugihesssugiartantsfand dave beenawsed and
evapor at ed i h: F : i i l4 sed from
chl orof orm Wg@&ggg ta&né;lﬁ%) égll t})‘ﬁtlgt@%ugglsdn% %@?W ¥a?{a¥/\’/§§ﬁlé% wi th ether
and dried unddodeclimmmhlytammeiicin3bloydde) whiet Wyd didsdivedi ipRBY/ Atextha0d. &%, 6 as
pal e yellow crystals .6 g, 93% .. n 10 (CDA 3, 300 Mdz) 4.40 (1H, bs),
4.86 (2H, s) ,6-5@4-170.@%%16%11%\7@}2H?él-cart?e}gla( spy10 %2 Sc@?‘@@%?@#dt’ﬁﬁﬂspﬁf?g ~
(CDA 3, 75 Mg ®mBSFa IADER sdidfonS: 126. 85, 128.00, 128.56, 128.78,
128.89, 130.48,136.17, 147.39, 159.88; Ms (El) mz = 251 (M~ (100%
(C16H13MNlz requires M+251). 15 STS 20 0 B O/ NaBH4, MeCH

Radiolabelled liposomes containing the scintilipid molecule were produced and the

uptake by a widely available epithelial cell line (HeLa) was investigated. The
radiolabelled liposomes were composed of 8mg scintilipid, 2mg DOTAP and 0.5 uCi
1YC-DOPE resuspended in 1 ml H;O. The liposomes were then diluted 50% in

20 phosphate-buffered saline (PBS) prior to incubation with the HeLa cells. HeLa cells
were grown to confluence in DMEM in a 75 cm? flask, the cells trypsinised and
seeded on to 96 well plates and incubated for approximately 48 hours to confluence at
37°C in an O,/CO, incubator. The cells were then washed in PBS to remove the
growth medium (presence of serum disrupts liposome uptake) and incubated with the

25 radiolabelled liposome preparations (100 pl/well) for either 30 or 120 minutes at 37°C.
After incubation the 96 well plates were washed thoroughly in PBS to remove any

unbound liposomes and the plates counted for B-scintillation (Figure 7).
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| .CcnB = 5.5 mmol . Sodi um borohydride = 1.033g = 27.3 nmmol = 5 equivs. 25
Met hanol WA @HPO WD 02/ 1. 1290 41 PCT/ GBO1/ 03@&5 Met hanol PEESBAHNSHS t 0 t he
sodi um bor ohydri de under a nitrogen atnosphere. To this . stirred m xture,
tra~zs-4-decenal was added and stirring s continued at roomtenperature
for 16 hours. The m'xture was poured into water (30crr8) and extracted 5
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caused the unipsshedfop120,@oand@ophiaiepl t ate and this was renoved by
filtration through a pad of celite. The filtrate was concentrated under
reduced pressure to furnish the crude product as a yellow oil. Purificati on

by flash I t. @l 20%
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would be predicted from the results in ﬁgure 4 and ﬁgure 7

The methionine uptake assay was repeated in a rat neuronal cell line (C6 glioma). The
20 C6 glioma cells were grown in Hams F12 medium but apart from this the experime_ntal

protocol was identical. The results are shown in figure 9 for ST4.
Example 5: *°S-Methionine Uptake

25 The uptake of methionine into HeLa was repeated using 3S-methionine. The results

obtained were consistent with uptake of '*C-methionine and are shown in figure 10.

Example 6: ‘Real time’ 14C-Methionine uptake assay
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added and the;.r i YOTRE/ omtenperature for 3
hours. The m%ﬁ%‘ﬁ@ﬁ?ﬁﬁ%@ﬁﬁ%ﬁ%‘? ‘&Rg()%?g "and extracted with ethyl
acetate (3x 20cnB). The conbi ned organic extracts were dried over

Example 7: *C-Thymidine uptake assay

15 HeLa cells were grown to confluence in supplemented DMEM in 75c¢m” flasks and the
seeded onto 24 well plates and incubated overnight at 37°C. The medium was then
replaced with serum-free DMEM and incubated for 24 hours at 37°C. The serum-free
DMEM was then replaced with DMEM containing 14C-thymidine (0.2 pCi/well) and
incubated at 37°C for upto 24 hours. To terminate the uptake assay the cells were

20 washed in PBS and liposomes added. The composition of the liposomes being 8mg
scintilipid, 2mg DOTAP resuspended in 1ml H,O and finally diluted in Im] PBS. The
cells were incubated in the presence of liposomes for 120, 60 and 30 minutes at 37°C.
Figure 12 shows the results for ST4 with the inset showing thymidine uptake in HeLa
cells measured using a commercially available scintillant cocktail.

25
Example 8: Radioligand binding assays

Three radioligand binding assays have been carried out using scintilipid technology,

3H-dexamethasone binding to glucocorticoid receptors in HTC cells, *H-
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25 anhydrous magnesium sul fate, filtered and concentrated under reduced
pressure to WO 02/1.1290 44 PCT/ GB01/ 03695 furnish the crude product as a
yel | ow oi WO0RHHZ00i | was allowed to stand for 16 hours af tRECT/GBILIB69S ne a
yell ow solid had formed (0.511 g). Trituration of this solid with hexane
gave a yellow solution and a white solid 2ich was collected by fltration
and dried to furnish the pure product, ST7, as a white solid (0 330g, 65%.
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4.33 (2 Ht 2HdJ8.5), 7.14 (2Hd J 8.5
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above r eagent;ﬁata@dsxezmem)ﬁneﬁ Hmd: celld wel%q;rwﬂm midimhEsehRL fediunhi trogen at
roomtenperature for 48 hours. The white precipitate of imdazole
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concent r at ed wipel easticddu ®BS gndesHsloadddowdth sdintslipid e Z:ﬁdlﬁlﬁatmedullﬁe 2 as an
orange oil (2.361 g, 98%. This product was used direct W t hout any

furt her 1®ur i foawopidAn of the sciptilipidrheimg g scimgipid, @&D@Lf usm@féu@lgﬂ—
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an at nospher epgfiumiaidepan it celpantdbarpeat 3r@w e for 3 hours. The reaction was
quenched cautiously with water (50cnB8} and the aqueous phase extracted with

et hyl acet at doy ZktotfclB¥s. the addition 15 of brine was required to break up
enul sions that formed during this extraction procedure. The conbi ned
organi c extracts were washed with brine (2x 20cnB}, dried over anhydrous

magnesi g sulExaingple Ot | tEhededtidoidaecepidr adsegl under reduced pressure to
furnish the crude product 4 as a yellow oil (3.88g, 104% . This product
(containing sone ethyl acetate) was reacted on w thout further

purification.p : B ; TV W o114 H
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conbi nego or gankieusEdcafitkaions b H-dexamethasone (5 x 10'"M to 1 x 10°* M) for 30 mins at
37°C. The cells were then washed three times with ice-cold HBS and the plates then
counted to ascertain total binding. To ascertain non-specific binding the same
concentrations of *H-dexamethasone were used but with the addition of 20 x 10°M
‘cold’ dexamethasone, specific binding was calculated as the difference between total

25 binding and non-specific binding. The results are shown in Figure 13.

An experiment showing displacement of *H-dexamethasone was also carried out. 1 x
10° M *H-dexamethasone was added to the cells in the presence of increasing

concentrations of ‘cold’ dexamethasone (5 x 107°Mto 1 x 10 M) the cells were



WD 02/1-4290 - 46 ° 5 10 15 20 25 PCT/ GBOL/ 03&XPS washed with a saturated
aqueous ammoni um chl oride solution (2x 20cnB), brine (2x 20cnB), dried over
anhydr ousWh¢3%um sul fate, filtered and concentrated undBET/CBALGYS
pressure to furnish the crude product as a yellow oil (3.209g).
Purification by flash columm chronmatogra@y {gradient elution 20% et hyl
acetate in hexane (400 cnB) foll owed by 40% et hyl acetate in hexane {500
cnB), furnished pure al cohol ST10 as a pale yellow waxy solid (1.127g, 40%
for the two éncupsted feorBOsninptes et HEC IRforeeingrwashdd gndiauntead, the rééalis ofthad e)
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1070, 1026, 920, 77S, 764, 706, 690; 8H (CDC13, 300MHz) 1.35-1.45 (4H m),
1.54 (2H pentet J 6.7), 1.66 (2H pentet J 6.7), 3.61 (4H hexet J 3.2), 4.63
(2H s), 7. 36Exanpl¢ 604 Pradrendrgiq Reeptod assay), 8.10 (2H dd J 5.3 7.9); 8~
(CDC13, _75MHz, Pendant) 25.3{CH2),25.8 (CH2), 29.4 (CH2), 32.4 (CH2), 62.4
(CH2), 4. 9 (CH2), 70.3 (CH2), 126.0 (CH), 126.2 (CH), 128.6 (CH), 128.7

(CH), 129.3 . ' : ) '
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pl aced under bﬁﬁ%ﬁﬁwﬂaﬁg&%& %WM@S’@@_ é%) thep dnpubgied Yty
chioride fol Ly BhcdttaBbio AL afyaaipRaRRA (PR0SM id 1 890% ) R93) mins
tenperature was continued for 16 hours. The reaction m xture was poured
into wakler (2087K). Thndelkxweradhiendvashedthe¢eyhesawith ideecol BMBED amdthe plats then
conbi ned organi c extracts wer hed with _brine (20cnB)., dried over

anhydrous raGREEPFYIA aSGeaR @tﬂﬁwvdﬁ%\é@rﬂs?%%nwhml Bgthsrsamsure to
f i sh WO B ; : i
urnis cPRdehfraforRCoF ﬁg@#@gﬁ@%ﬁ Gl61 GER ggﬁﬁ%uﬁ% aaam%ymhbsz\'!o@g\g ito

(0.747g, 107% . Activated I et et her (30cnB) were ad
this product ‘eld’ dlpenolet sbeafnt bindmg was cglentated asdhawdifferehbe betwicen toval was

filtered through a pad of celite.and. concentrated under reduced pressure to
yiel d puxe eg’f‘gﬂn%“\%‘a@?‘?eﬁif’b”@gﬁ‘ WB‘?SPﬁf 6?%%??5?191‘% =X | cm1 (thin
film 54NaCl plate) 3059 (w, CH), 2934 (s, GH), 2859 (s, CH), 1732 (s,
C=0}, 1549 (m C=C); DH (,CDC13, 300 MHz) 0.92 (3 Ht J 7.3), 1.35 (4 H br
s), 1.61 {6 Examplelds No/K ATPaselgpdinga8ay2 Ht J 6.5), 4.03 (2 Ht J
6.7), 4.63 (2 Hs), 7.30-7.60 (6 Hm 7.78 {2 Hd J 7.2), 8.10 (2 Hdd J 3,
8); mZ (APCn 422 MtH+ (Cz6H31NGCa requires M+ 421 ), 234 (100% . 10 ST9 O
OH Ph o Ph 1 Hiagiag &the ND/K ATPGk waBendiedlout bh BleLd eells drewvhyh 24rimetl peaies Vs.

DeM 20 et iusi(I)lg-lgllgl'f\(’)uall:))scélr\x/I 28 the r(a)dioli gand. The cells were washed three times in a HEPES-
20 buffered saline (HBS) (140 mM NaCl, 5 mM glucose, 0.5 mM MgCh, 1.5 mM CaCl,
10 mM HEPES, ph 7.4) then incubated with various concentrations of *H-ouabain (5 x
10 M to 1 x 10° M) for 40 mins at 37°C. The cells were then washed three times with
ice-cold MBS and the plates then counted to ascertain total binding. To ascertain non-
specific binding the same concentrations of *H-ouabain were used but with the
25 addition of 15 mM KCl to the incubation medium, specific binding was calculated as

the difference between total binding and non-specific binding. The results are shown

in Figure 16.



Ph O Ph ST9 C29H29NO4 M W . 455 = 0.501g =1.43 mmol = 0.17cnB8 = 0.201 ¢
=1.43 mmol =1 equiv. = 0.3cnB8 = 0.217g = 2.15 nmol =1.5 = | GnB Al cohol 1
was di ssoMQe/14390DCM and pl aced under an at nosphere of nitpog@Bo1/BRRZOYI
chloride was added and the m xture stirred for ten mnutes at room
tenperature. Triethylanm ne was then added3land the resultant mxture was
stirred at WO 02/1290 ST10 room tenperature for 16 hours. The m xture was
poured into ter (20cnB) and extracted with diethyl ether (2x 20cnB). The
combi ned or gdt¥amplk d 25 drepgkation pfiscintilator melegleous magnesi um sul f at e,
filtered and concentrated under reduced pressure to furnish the crude
product as a yellow oil. This oil was allowed to stand for 16 hours = 5
‘after which t a yellow solid had formed (0.599g). Purification by flash
col utm chr omat ogr aphy (20% et hyl acetate in hexane (200 cnB)), furnished
pure es;{,r ST9 as a colourless oil {0.340g, 52%. Amax / cm1l (thin film
NaCl plate) 3059 (w, GH}, = 2934 (m CH), 2858 {m CH, 1716 (s, CO;
OH (CDC13, 300 MHz} 1.46 (4 H pentet J 3.5), 1.71 (4 Hm, 3.62 (2 Ht J

6.5), 4.28 (2 Ht J 6.7), 4.64 (2 Hs), 7.30 10 7. (2 Hn},
8.02 (2 Hd J 7.3), 8.09 (2 2. TR oeZ (JAPC )y 100%
(C29H29NO4 requires M+ 455) ) 2834. STI < SI LI 0 ST10

1 15 20 48 PCT/ GBO1/ 03694, Vo ~~0 Mp@Har NaOH ~pr= (N5 P~ STl |
C~H~04N MW 365 = 2.5g = 7.12mmo1 | eq Pyridiniumchil orochfomate/sigica gel
(1:1) =4.6g =10.67mmol |.5eq D chioromethane = 30cm 3 gfGCst Idcga Wps added
to a solution of ST10 in dichloronmethane (30cnB) and gkt pM@tsesr BS
overnight. The reaction mxture was diluted with et ! t hr ough
celite and

Alcohol =(0.50g =2 mmol.

Sodium hydride (60% in oil) = 0.160g (60%) = 0.096g =4 mmol = 2 equivs.

10 DMF = 10cm3
Bromooctane = 0.346cm? =0.386g =2 mmol =1 equiv.

‘ Sodium hydride and the alcohol were placed in a 50cm® round bottomed flask. DMF

15 was added and the resultant grey/black slurry stirred at room temperature for fifteen
minutes. Bromooctane was then added slowly and the reaction mixture left to stir
overnight. The mixture was poured into water (400m;) and extracted with ethyl
acetate (2x 50cm3). The combined organic phases were washed with brine (5x
50cm?3), dried over anhydrous magnesium sulfate, filtered and concentrated under

20 reduced pressure to furnish the crude ether as a yellow oil (1.058g). Purification by
flash column chromatography (gradient elution: 100cm® hexane followed by 200cm’
5% ethyl acetate in hexane) furnished pure ether as a colourless oil (0.5474g, 83%).
The majority of the oil was placed in a sample tube and over the period of several

. hours, the oil solidified to yield a waxy white solid (0.5528 g, 76%). Dmax / cmr’! (thin
25 film, NaCl plate) 3060 (m, C-H), 2925 (s, C-H), 2854 (s, C-H); Oy (CDCl3, 300 MHz)



WO 02/1.1290 PCT/ GBOL/ 03XP5 49 silica before being concentrated under
reduced pressure to furnish the oxazol e al dehyde as a crude yell ow oil
(2.087g 8499214t s product was used directly w thout furtRET/GROMDINEAL on.
S5 A sanple, purified by eluting through a silica colum (20% ethyl acetate
in hexane) and conbining fractions (Rf =3 47) (40%ethyl acetate in
hexane) was isolated as a slightly yellow oil. Spectroscopic anal ysis of
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by the dr OpWrS&bl\&ddWZI(MC&T36\®M4&ﬁC(€24¢-EMOZ fEhmresde[éBBﬁ);ZMKlO@P/@ was pl aced
under a nitrogen atnosphere, to prevent solvent evaporation, and stirred at
roomtenperature for 6 hours. The reaction m xture was filtered t hr ough
celite, and acidified (20% HChag~) which turned the yell ow sol ution cl oudy.
The solution was extracted with diethyl ether (3x50 cnB), dried over
anhydrous mad@i®si um sulfate, filtered and concentrated under reduced
pressurggto give a yellow oil which solidified on standing open to the

at nosphere. Trituration of the yellow solid with hot diethyl ether (50 cnB)
25 . WD 02/ 1-1290 50 PCT/ @BO1/ 03695 gave a yellow solution to and a white
solid. The white solid was isolated by filtration and washed with cold

di ethyl ether (30cnB). The fiItrate Was basified ( t he
aqueous phase separated the i 0% aqt) an r W th

di et hyl ether (2x30 crrB).ChrNrc al was a g\l&%k@‘% di etqh I \get hg)tr/ ektracts
and the 5 resultant m xt ¥ var meg) dogf ore bei ' g4 t hgough
celite and concentrated under reduced pressure to §ive an opaque ofl which
solidified to a white solid on standing open to the¢ alSTiXFredecybvefni ght.
"The two solids were identical and thus were conbi hed %29, ghwe 3@1Si pgl e pure
product (1.27g9, 77%. vma~ / cm (K Br disc) 3060 . =y, 2930
(s, GH, 2856 (s, CGH), 2581 (br, OH), 1716 (s, C0),1596 I O (w, C=C
aromatic), 1546 (m C=C arommatic}, 1488, 1450, 1420, 1350, 1326, 1307, 1217,
1183, 1090, 1014, 911, 780, 761, 707, 688; 8H (CDC 3, 300MHz) 1.41-1.49 (2H
m, 1.65 (4H PRoKLI6- 7, 7 5), 2.3%(3bbt J 73)211“3061 (2Ht J 6.5), 4.64 (2H

s), 7.34-7.51 (6H m), 7.77 (2H.d J7.5}, 8.1 (2H dd) (CDA 3, 75MHz,
Pendant 5 24. ESqdmazhydrm (¢0‘(/oc;ﬂ2>)l) =0.160g G0, §é>9ég(CH29 migo), | CC?-IQ‘)““’WO 2
(CH2), 126.2 (CH), 126.5 (CH), 15 328,4 (CH), 128.6 (CH, 128.8 (CH), 128.8

(CH), remaining quarternary carbon™signals remain too small to be resol ved;
MZ (A PCl) 3&Guiddktant C22HZSCaN reqdisas® Mr 30342g234=210008) . = Wequiv.
02/ 1-4290 51 CLAIMS PCTI GBO 1 /03695

20 Sodium hydride and the alcohol were placed in 2 50cm’ round bottomed flask. DMF
was added and the resultant grey/black slurry stirred at room temperature for fifteen
minutes. Bromodecane was then added slowly and the reaction mixture left to stir
overnight. The mixture was poured into water (40.cm3) and extracted with ethyl
acetate (2x 50cm?). The combined organic phases were washed with brine (5x

25 50cm?), dried over anhydrous magnesium sulfate, filtered and concentrated under



1. Ascintillator nolecule, consisting of one or nore X noieties, which is
a phosphor, covalently attached to one or nore Rl noieties which is a

| i pophi | i WOIR/182%nphi philic group, wherein the scintill at orCTrOBeZB6SS i S
capable of integrating into a cell, a cell nenbrane, a biol ogical nenbrane,
an artificial nmenbrane or a delivery vehi¥ e and when int egrated can act as
a phosphor. 2. A scintillator nolecule as clained in claim1 of fornula (I)
10 (XYm ~I~n o salt thereof ere roup and i ndependently 1 to
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ol oty and 1oy b WeR o NBEY el 305V, CHl oA G TR R g 280G
claimed §n cl@pm, %OQ'MH%)@‘SNB ?itt'm%)fl 2@”194 4:1?2!3?} . 6@321—%#\9% v pre X

nmoi eties. 8 Ascintillator nolecule as$ claine any o l1to7
wherein the X.80(2HdJHE. 5)9465Im$}16u)e7 B3-Alsedo6 H m),&v.80 (KErd SM7EByL1 (2 A 02/ 1290

1103 vher i) 8¢ Rdbbnde bl Fpsnil o 2ol ol aheledicnd s anchd
e

al koxyaryl, alke(OHa) ub6. 9€(Cl®,nw701x(sca1)yu28 a@mkdﬂﬂa@r@mw 02 (quatemary C)
al kyoxyhet eroaryl al kg%a/l het er oar

nyl oxyhet eroaryl, redu
al ky!l het®r oar 39,04 E&e £29-40 (ebhy A &9- éf‘é(a}l}dl%ﬁ (§H§ub755tl fq}‘taéﬂ"%@ vlépl ve of
f the f
?%egendeﬁt I S(rqse?egg’e%j ?rﬁg%(ﬂﬁ#oge#@gfg (F&f’éi? xy ar yI % 82 gterclill ﬁ]l\éloxy,

cyano, nitro,391Q39)(RX%).C02R2, -NR3R4, -ORZ, -SRz, 10 C(O)NR3R4 or a
lipid (natural or synthetic); R2 is H, alkyl, aryl, or a group as defined
for R; and R3 and R4 are independently H, aI kyl and aryl or a group as
defined for Rl . 15 10 A scintillator nolecule as clained in any one of
clains 1 to 9 wherein X is independently one or nore of a benzotriazole, a
coumarlrf é)matl ¢ hydrocarbon, an oxazole, a |, 3,4 oxadiazole or a
derivati KS/e

_R
N OH i) NaH, DMF N 0
I3, - A
ii) R-Br Ph
ST3 R = octadecyl
76% M.Wt. 503

20 Alcohol =0.40g = 1.6 mmol
Sodium hydride (60% in oil) = 0.128g (60%) =0.077g =3.2mmol =2 equivs.
DMF = 5S5cm3

Bromooctadecane =0.531g =1.6 mmol =1 equiv.



20 11 A scintillator nolecule as clainmed any one of clains 1 to 9 wherein X
I S i ndependently one or nore of p-terphenyl, p-quaterphenyl

2, 4- (bi ph&@\R2{14298 phenyl benzoxaol e, PCT/GB01/03695
2,5-bis-(5 -tert-butyl benzoxazol yiy-t2']t hi ophene,

2- (4-tbutyl phenyl)-5-(4-bi phenylyl)-1, 3, 4-3adi azol e,

2- (1- napht hyl ) - 5- phenyl - oxazol e, 2

phenyl - S- (4- bi phenyl yl)-1, 3, 4- oxadi azol e,

1, 4- bi s[ 5- phenyl - 2- oxazol yl ] - benzene, 2,5 25 di phenyl oxazole, 1,4

bi s(5- pheny- 2-0xazo en e 0- di phenyl ant hr acene , 6
O e 2 R MRS TRE et e BRI Y PR S bckod fsk. DR
1,14, 4- tetr apRepyliddd shdib ?&hﬁﬁﬁ@%ﬂﬁﬁ{ it SRYQNR room temperature for fifteen

1, 4-bi s(2-met hyl styryl )benzene or derivatives thereof. 12 A scintillator
mol ecul e sel egnigute$.r Brom®ctade@uewds-thaoalded slowlypandithg TeactioPmixturSER tPistie-~~

oi ~H ST4 Ph~~n ST.6, =5' .-' Hor a salt thereof. .PCT, 01103695 7 ~~~~h
Ph O Ph 5T8 P® QQ“@-O.T?‘? muiuEerves P°u£e‘f’nri°~wﬁte€3§4%€¥‘19r?'§{_|"%°t_§€ Wj&‘ﬁ_t " Ph CH
ST 11 ~~ PK ' po&thteQ2:4 30AnHC ThkicbiBirel oli«%bﬁtpﬂaeesaﬁere haisA&DwitR bhé (3% 8

wherein the linker is alkoxy, 5 am noalkyl, aryloxy, arylamno, alkylam no,
carbonyl , ami d9rmdedtied oves oug mognesiug spfate, fitergd ant conaeentirated undgry| t hi o.

L4 A BroCess Bl 5r RSP AN ol AL BRY SR AT A
or more R noibgtfiagk colufn chromatography (gradient elution: 400cm’ hexane followed by
10 200cm® 7% ethyl acetate in hexane) furnished pure ether as a white solid (0.6146g,
76%). Ogmax / cm! (thin film, NaCl plate) 3059 (w, C-H), 2915 (s, C-H), 2848 (s, C-
H); Oy (CDCl3, 300 MHz) 0.87 (3 Ht.J6.9), 1.15-1.40 (30 H bs), 1.65 (2 H pentet J
7.3),3.61 2 HtJ6.5), 4.63 (2 H s), 7.32-7.50 (6 Hm), 7.79 2 Hd J7.3),8.10 2 H
dd J 7.7, 1.8); O ¢ (CDCls, 75 MHz, Pendant) 14.1 (CH3), 22.7 (CHy), 26.3 (CH,),
15 29.4 (CHy), 29.6 (CHy>), 29.68 (CHy), 29.72 (CHy), 29.9 (CHy), 32.0 (CH,), remaining
8 CH; groups under the preceeding 8 CH, signals, 65.6 (CH3), 71.1 (CHy), 126.9
(CH), 127.1 (CH), 128.1 (quaternary C), 129.04 (quaternary C), 129.19 (CH), 129.46
(CH), 129.54 (CH), 131.0 (CH), 135.1 (quaternary C), 149.7 (quaternary C), 160.5
(quaternary C); ™/z (APCI) 504 M+H" (C34H4oNO; requires M" 503), 234 (100%).
20

ST4 - Method ‘A’

TBOMS-Cl

AN S - O-TBOMS
Br imidazole, DCM Br
1 2
/éfw NaH, DMF
P No” “Ph
3
r/« fo/\/W\/OH TBAF, THF 71\0/\/\/\/\/04‘50»«;3
Ph/<o Ph 5 Ph/<o Ph 4
ST4 024H29N03. MWt=379




15 A process for the preparation of a scintillator nolecule as clained in
claim8 wherein one or nore X noieties is coupled to one or nore R

noi eti es WQO%HP¥hker nolecule. WD 02/1.1290 54 PCT/ GBOLPOB&EBH 10598\
process for the preparation of a compound,as clained in anyone of clains 1
to 13, which process conprises: . (i) alkytation of 4-alcohol derivative of
2, 5-di phenyl oxazole with a haloalkyl 5 group in the presence of a base or
(ii) alkylation of 4-halogen derivative of 2,5-di phenyl oxazole with an

al cohol, in the presence of a base or 10 (iii) converting a conmpound of
formula (1) into a different conpound of forrmula ()7, by, for exanple,
renoval of protecting groups addition of protecting groups oxidation (e.g.
*an al cohol t&%ﬂ@@ﬂﬂéﬁ&@@lgr ket gné-O8or an=éﬂ§éh@§g to an 15 acid group)
esterificati ﬁﬁﬁsqg acid or an al am _ dat.i f a i ¢ . or an am ne
reduction (eég? 0 a% al kene to anegpﬁgne, o?kéﬁﬁgfdehgégﬁygman al cohol)
producti®n oflmidazalet of a particukers5gonpound.7armaD ot hareqhiiiact i onal group
interconversiqgﬁk(for exanpl e brom natjion of an alcohol) 17 A liposone
incorporatindD or more scintilTaP3 nol ecules as claimed in anyone of
claims 1 to 13. 25 18 A mcelle incorporating one or nore scintillator

nol ecul e as clainmed in anyone of clains 1 to 13. 19 A nethod for inserting

one dr nore intillator nolecule.as, cl.ai.ned in anyone 30 of. ¢clains, 1 to 13
"hto a1 posoite Aopys BBl Y e Ry SR e SR ¥ b | g

t he scipp! | | abera t&ﬁbﬁﬁh&k@ﬁ)r_zeﬂldufsl Wh@'@intt_{ireail?asq{oﬂ?éa iﬁto’iwizt%ﬁﬂmcml) QARpvI ng t he
organi ¢ solvent - resus[%(:andl n%@t he scintillator nolecules) and lipid in

aqueous sol utBactedwith DCNeEro@cmd). cihgicepbined osgaiigrextmoisitere washadevith pi d

scintillator hQMi S - - f 0C.
57 A et hod. ATHRREF S0a; SidEEE St yEIES R B SRR B e iR o
suspensi on i surider idacedPréessup dimishitte @hd&pfodost aahoyetowll (1.955g).

Purification by flash column chromatography (10% ethyl acetate in hexane with 2%

15 triethylamine) furnished pure silyl ether 2 as a colourless oil (1.512g, 98%). Omax /
cm! (thin film, NaCl plate) 2928 (s, C-H), 2855 (s, C-H); g (CDCl3, 300 MHz) 0.02
(6Hs),0.87(9Hs),1.29(6Hs),140(2Ht/64),1.48(2Ht/6.4),185(2H
pentet J7.1),3.37 (2H tJ6.93)3.55 2H t J7);0 ¢ (CDCl3, 75 MHz, Pendant) -5.5
(2x CHa), 18 (C), 25.5 (CHy), 26 (3x CHj), 28 (CHa), 29 (CHy), 29.5 (CHy), 32.8

20 (CHp), 34 (CH>), 63.2 (CHy), 71.5 (CHy).

Silyl ether 2 =1211g =3.75 mmol

Oxazole 3 =0988 ¢g =3.94 mmol = 1.05 equivs
25 Sodium hydride =0.900g = 37.49 mmol = 10 equivs

DMF = 30cm’

The above reagents were combined and stirred under an atmosphere of nitrogen at
room temperature for 2 hours. The reaction was quenched cauntiously with water

30 (50cm?) and the aqueous phase extracted with ethyl acetate (3x 30cm3). The



22 A method as clainmed in any one of clains 19 to 21 wherein the |lipid and
scintillator nolecules are incubated in a ratio of between 1:1 and 10:1. 23
A net hod WO @l142%ed in any one of clains 19 to 22 wherei n RCWGBI3@Y5and 1 S
scintillator nolecules are incubated in a ratio of between 2:1 and 8:1 24 A
met hod as clainmed in any one of clains 196to 23 wherein the lipid a.nd
scintillator nolecules are incubated in a ratio of around 4:1. 20 2S A cell
incorporating a scintillator nolecule as clained in any one of clains 1 to
13. 26 A net peyabised prasaicaxigets msreovashed withdirimei(Rx é@W)mWE@ﬂwm@s ai med
in any one o i neuba cells
wth a li pos%]rrgll1 é%gﬂi(ﬁé Fl}lf&tgcﬂi %gé 44 ﬁ%nge%uftfﬁ%%éll r%thge IpmS tt+ rrltéeﬁ} n

~claim 8. 27 éudephrldctsaci gtalnmlollloz 2971 m:)Z%) Whl@ﬁ prdalubﬂ'(eoﬁi@ﬂnirfg safre ettyg ubat ed
at 20 to 40C 28Arrethod as c¢clained in cla the cells are

* incubated at aepiate) wes reagigs op ithow W@@ﬁ@%@@ﬂ (C§§132§OQ\W%) GYHSH si ng

slipid | ecul\e e n any
one. of a1 ai > 350 FES 131 FRERLIASR LISEER: EHy TP Boe 1 A g

protein or reggmng;go?3hnge(ﬁsﬁngs and one or nore scintillator nnlecules
as claimed in any one of clains 1 to 13. 31 A conposition conprising one or
nore scintillator nolecules as clained in any one of clains 1 to 13. 10 32
A kit conprising one or nore scintillator nolecules as clainmed in any one
of claims 1 to 13 and a source of radiation. 33 A kit as clainmed in claim
32 wherei n t Drasoleisityl otfer adi at i 612.838 @ r aeinT aipaid] édatingantheortica34 The use
of a scintillator nolecule as clained in clains 1 to 13 in an assay. 35 The
use as 19 ai n8¥OHEY)c| ai m 34 wherein the assay is a incorporation assay, a
transport asggwp a receptor bindingg ay Qfg pak {4 guction assay.
20 36 A liposone or micelle as claimed in clains 7 or 8 urt her
conprising aTpFotein or receptor=30d dniit erest. 37 A scintillator nolecule as
substantially herei nbefore discussed with reference 25 to or as shown in
the exanples or figures. 38, A process as substantially hereinbefore

di scussed W frfe r #fo96 eﬂ:ﬁgedt@ Wre SniHHREN ahd gtﬂﬁdez&amrﬁsmﬁf efab BT @fler an\O
02/ 1- 4290 PCT/ GBOL/ 03695 57 39 A liposone as substantiall y her ei nbef ore

di scussiéd wi atmasphere @ﬁ cudrqg@n dor Hshaingwhhe reactien m:oetmlw pourdd igter water €0 A

mcelle as subtati e reference

shown in the“&4 dfwzﬁf Sace "ltegj’?é(f 3) ige 301 Tgn?ﬁgﬁ]’ﬁfxf{%crt%wﬁﬁef ore
di scussed wi W%sﬂeﬂf\eﬁﬁﬁ(%ﬁtuﬁ'ﬂe@ﬁq@%u§ﬁkﬁmmwm thierigX asmli&s (3x 40ch@Yr bine (& 42 A
kit as substantially hereinbefore discussed with reference to or as shown

in the exanpP@emdy dripdaves anagirpis Blagneinm (ifeten dilisrady ant ceaspleated @mder
di scussed w }leuEgc{ ﬁlregﬂﬁ‘g td Rurfikn 8R C?E'&V\ﬂoduct as a yellow oil (1.83g). Purification by

20 flash column chromatography (gradient elution 20% ethyl acetate in hexane (150 cm’)
followed by 40% ethyl acetate in hexane (150 cm’), isolated product Ry=0.21 in 20 %

ethyl acetate in hexane) furnished pure alcohol as a yellow oil (0.737g, 52% for the

two steps from silyl ether 2). The yellow oil was dissolved in 40% ethyl acetate in

hexane (20 cm®) and warmed gently for 10 minutes with activated charcoal (1g as a

25 decolourising agent). The mixture was filtered through a pad of celite and
concentrated under reduced pressure to furnish the pure product S as a pale yellow oil

(0.397g, 28% for the two steps from silyl ether 2). Opyay / em! (KBr disk) 3425 (m, O-

, H), 3057 (w, C-H), 2928 (s, C-H), 2850 (s, C-H), 1549 (m, C=C); Qg (CDCls, 300
MHz) 1.30 (8 H br s), 1.53-1.67 (4 Hm), 3.60 (4 Ht J6.5), 4.63 (2 Hs), 7.30-7.60 (6



in the exanples or figures.

15 44 An assay system as substantially

her ei nbef ore di scussed with reference to or as shown in the exanples or

figures. W8 W&/14¥4y

.A9. AR Ae. A . A

A ALSY. A, . A . A9. ALE . A . AY9. AY . AY. AYH&R A

osition as substantially hereinbefore diREUGBRANNT h
reference to or as 20 shown in the exarrplﬁs or figures.
A LA LAY LA A A Ae. AS. AY . A

.A9. A&Y . A . Al
AF . AE . AhE . Al A A . A?. Ae. A

A2

AY L ACAY

ALY A97. Ae. gy A A2e (YT afr €); 805 2 HRd 7 4, 7.9); ™, (APCT) 380 (M+H") (CaeHasNO;
requires M+ 379), 234 (100%).

ST4 — Method ‘B’

5 Schematic Summary

5

8 7
Ph/4 Ph

a. i. s-BuLi, THF, -78°C. ii. CO2(s), 73% yield.
b. MeOH, H,S0q, reflux, 42% yield.
c. TBDMS-CI, Imidazole, DCM, 98% yield.

. AE
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(# #. L909<0>?????9999p9 ~?>0<??g????878| ?9?2?9??x| ??99?@??9?9?sc?9p??9p08898
9p89?7<<8OFA42IP % 8<Ox | 8<9~| 88>9xX| ~~?| ~82>9x~| ~~<?| Ox Ix x JCTLERUIIZGY >| ~>27x
| <?9<| >| ~><8| p<x>x1| >| ~><8| p><x8>x| x1~ |~>58|<p<<>88><<8 ~ 1] <p<<><<s<;

>8| | | <x<><<>>1>8x| | <x<><<><1ly~8x| | <xx<><<3&; ?7~8x| | <8| <><<>| ;

?2~x| | | <] x<<| <><| >| x;

?x|||<<|x<|<><§§§§% Ehgﬁ o’L%q?|s><3<||<<<<p<’7'7|<>>s>~’7|~c|x<’7|<>>s|xx<|<>
>s|8<||<>>s~ <><s~X| << <><3+| | <<| <>,

| ?<08]| | px] | °<§WMF°><8<XX< WX 27X >X>PWI?XP>pg9x| >>Xxg9~?x?><g9??| 7<<>g>7?|
??7?| xgx??~x?; xQ; Xg; Xg; Xg; X; X; X; ~>X; ?X; Xx98~x>892qppp; ?; " 9?7p8; ?X; X; X; X; X; ~X;
<X ?2?2?27X; ’7’7’7’?5(1?1???%]?223%’7&Qm'6?’7x | 2?2??px; ?2??2?20p; ’7’7p ?p; 1p; ?p?"; ?p0;
?p?<?8;>>p??<;<p?<???;?<p>~<>?~|?;?8xxp<><>?~<|~;?p?8x8pp8<>|>|~x;

?2?| ?xxp8<>| >| >X; X?pX<>?>| >~>X; ? ?p<>>| >~~X;

~?Pp?<>>| §~~X??| pp?<>>~?~X?~p<>| >~?X?~??p<><>~?X?20??7p<>>>~??280?7Xp<>>| >>?72<?p
P<PL?>>| >S??SX?P<>?>| >~SX??P<>S?| ?X?<>>| ?| <?| <>>| ??X??<?<>>| 8?7<>p?<>>| 8?27<>
p?<>><~<?9x8xExperimment@Bx p>| ?f 922<x| x| X~ p>x8<f 9?<| x| x” p>x8<v9I08<| <xp>x<8<v;
SSX?X?>| <<<<; SXX~??>~<| <X<<; >0??2x???27?>| | ?; >>?x??7?7?; <0x?p?0; <x; <xf 9<xf 9<xf;
<xf; >x; >x; >x; >xf; 8?xf; xf 9?>87?" ?2?2?7<qf <| ?<?8???>?>~~| ????<~<??8~a?33>?0U\Z] "¢
0 | st 2.8/Diphenyloxazole-4-carboxylic acid, 2

2zupkfa\ W ca] ca] ca] ca] cal ca] ca] ca]J ca] ca] ca] ca] ca] caU] ca] ca] cal] ca]-c<a] c<a] c
aJca] ca] calcal ca]ca]calcalcalca]calUca!l

"1@6pnq t 0] ] cal] ca cal cal ] ca] ca] ca] ca] ca] ca] ca] ca
] ca] ca] cg] ca]echgiﬂ g?énilaxgg%lgg] cal cg%' @g ca] caﬁ @%L&ﬂ di ! " RH#E #HAS

WR3E| &&&&&' E-Bulyt (iJHidrhwr mhc” Y] c]e3be ajic@l £.aM dhdekarkyal cal gahaakca]l cal cal
cal] ca] ca] ca] ca] ca] ca] cal] ca] ca] ca]ca] ca]ca]ca] ca]ca]ca]calU))**

*qr**x F+++7,  (@rpon dioxide/(sglid)/ | 0=096924778! 8+8- 8<8{vql f a\ VU] ca] ca] cal] ca] ca]
ca] ca] ca] cal] a ca ca] ca] ca] ca] ca] ca] ca] ca]ca] ca] ca]ca
U ca] ca] ca! <8§®£)’da tlus%trfﬁiyﬁrc]fﬁralx l(i% Et

\ < <<+=====>>?7?" ?$?V?f ?h???2?27??7: @A AAB{ vgl gb] XU] ] ca] ca] ca] ca] ca] ca] ca]ca]c
aU] ca] ca] ca] ca] ca] ca] ca] caU] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca
I BBCCCCYDLE] EGILLLL#LMVENMBVNMI MUMMAMXMYM MM M_WhIWvnM wgl fa[ VI gb] X] cal] ¢

ajc aUc a]c —75°

] e e e o
st A AR GBiouKe-deo § € »jca

¢ alc alcal C x%tr% gn g lLJx]smga'llg go%urlesg]sglutl n %L{'Lm c?‘e]ep re Aaf%gr(éo minutes,

crushed solid carbon dioxide was carefully added portionwise leading to a vigorous

20 exothermic reaction. The addition was controlled so that the reaction temperature did
not exceed ~60°C. After complete addition the mixture was left to stir overnight and
allowed to warm to room temperature. On acidification to pH 1 with 3M aqueous
hydrochloric acid a white solid precipitated. This was filtered off, washed with water
(3 x 30 mL) and dried under vacuum to yield 2,5-diphenyloxazole-4-carboxylic acid, 2

25 as an off-white solid (82.7 g, 73%). g (CDCl;, 300 MHz) 7.47-7.56 (6H, m), 8.12-8.17
(2H, m), 8.28-8.33 (2H, m); ¢ (CDCls, 75 MHz) 125.80, 126.81, 128.30, 128.67,
129.03, 130.84, 131.52, 171.58; MS (EI) m/z = 265 (M") (C16H;,NO; requires M"
265), 105 (100%).



aU caUc aUc aJcaljcaUc aJc aJjcalUc aUc

aUOXCEPP%RRRhTTTFUClJr U} UUUHVNVWAK! X* X, XIXXXXY] Yy Y| Yzuoj e [V]] ca]ca] ca] ca]c
aV] ca] ca] ¥A%¥HWaV] ca] ca] ca] ca] ca] ca] ca] cal ca ca] ca] ca] cBCE/&BOKDI8] ca] ca]
calcalca]calca! | YYY?Z[[[[\X\\\R] " A2A~AAM H K aabbbbbcczupj e _ZU] ] ca] cau
] ca] caU] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ¢a] ca] ca] caV] ca] ca] ca] ca] ca] cal] ca
] ca] caU] ca] ca] ca] ca] ca! cc2ddde) ezee fdff
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a] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca! #&duqgLl i <?TW bq

c| vql f a\dN ] ] €s-Pajtenylpradodiait cattiosglic adid,a] cat @D ga] cal<all8fpsd] ca] ca] ca]ca] c
a] ca] ca] ca] c aJjcalca]ca]calcalcaltO/z

| wmhc”Y]]1] t@%ﬂ ga] ca] ca] ca] ca] ca] ca] ca] ca%%]“l‘a] caU] ca] ca] ca] ca] ca]ca] ca
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cal cal ona] oafratpeane deu Rkt e ot o Arh) F3L SAL T ]é: Mo
al calr}~xs nll@ﬂaqi@&hﬂ s]o@alﬂ]l cabondtedrivie]and eatdd|(8 &]108nela kach]) CElecgadd ca) cal ca
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+3"10% & () - | taCA & 'thiy whe dded(spdiltiviarivhyividd portionwise and the mixture stirred for 1.5
hours, allowing to warm to room temperature. It was then acidified to pH 1 with
5 aqueous 3M hydrochloric acid and extracted with dichloromethane (3 x 100 mL). The
organic layer was then dried over anhydrous magnesium sulfate, filtered and
evaporated in vacuo to yield a yellow solid which was crystallised from chloroform.
The resultant precipitate was filtered off, washed with ether and dried under vacuum to
yield 3-hydroxymethyl-2,5-diphenyloxazole, 6 as pale yellow crystals (12.6 g, 93%). H
10 (CDCl3, 300 MHz) 4.40 (1H, bs), 4.86 (2H, s), 7.34-7.49 (6H, m), 7.70-7.75 (2H, m),
8.01-8.07 (2H, m); ¢ (CDCl;, 75 MHz) 56.85, 126.10, 126.35, 126.85, 128.00, 128.56,
128.78, 128.89, 130.48, 136.17, 147.39, 159.88; MS (EI) m/z = 251 (M") (100%)
(C16H13NO; requires M' 251).
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20
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N NN TN
NaBH,, MeOH ! far 7fo
P g7 TPh PhAo oh
N\/WOH NaH, DMF ST5 CZGH31N02 MWt =389
trans-4-Decenal = 1.0cm’ = 5.5 mmol.
Sodium borohydride =1.033g =27.3mmol =35 equivs.

25 Methanol = 10cm3
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105! 1098’ () - (12@0 dpgcigv ydrogs{)lm sulfate filtered and concentrated under

&109%VE ()-"' 109 N " 1Q% 0 -
(10! g g s ?pgé;ﬁ@ﬁ%@%ﬁe% ﬂg@%@%g;e&%;&ffgé by Qo7 AWE O
105! ! 10% (& (I ARYith Bind, NaClMite) 3332 (m, O-H), 2925 (s, C-H), 2855 (s, C-H); Oy
(CDCl, 300 MHzZ) 0.9 (3 H tJ7), 1.20-1.40 (6 Hm), 1.61 (2 H pentet J 9.1), 1.90-
10 2.10(4Hmo0,3.652HtJ7),5.44 (2 Hm).

trans-4-Decen-1-ol =0.947g = 6.07 mmol.
4-Bromomethyl-2,5-diphenyloxazole= 1.906g =6.07 mmol =1 equiv.

15 Sodium hydride =1457¢g = 60.7 mmol =10 equivs
DMF = 20cm’

Sodium hydride and trans-4-decen-1-ol were stirred in DMF under a nitrogen

20 atmosphere at room temperature for 10 minutes. To the resultant grey slurry, a
solution of 4-bromomethyl-2,5-diphenyloxazole in DMF was added. The resultant
mixture was stirred at room temperature for 16 hours. The reaction was quenched
cautiously with water (50cm?3) and extracted with diethyl ether (3x 30cm3). The
combined organic extracts were washed with brine (20cm?), dried over anhydrous

25 magnesium sulfate, filtered and concentrated under reduced pressure to furnish a
yellow solid. Trituration with diethyl ether caused the unreacted oxazole to precipitate
and this was removed by filtration through a pad of celite. The filtrate was
concentrated under reduced pressure to furnish the crude product as a yellow oil.

Purification by flash column chromatography (gradient elution: hexane (1 00cm’), 20%
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100 g g 3. éﬁ?@igﬁ%)ﬁ\%@&m&e@éﬁ%‘{ﬁ%&%@mw( 3852 (5, CH, 1545 (m, C=C);
o o A L MR O a7

1o ( ()) - &PIOW ((()Z)H gmp(oB;&E y?{%jh%’.@?gﬁﬂfzos.s), 4.64 (2 H s), 539 (2Hm),
e QLS e D e
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ST6
10
OH K2CO3, 18-C-6 OH
Ph” o7 TPh Ph™ “g@” "Ph
S§T6 Cz5H23N03 MWt. = 385
4-Bromomethyl oxazole =0.492g = 1.57 mmol.

15 3-(4-hydroxyphenyl)-propan-1-ol = 0.248g =1.63 mmol = 1.04 equivs.
Potassium carbonate =1.273g =16.3 mmol =104 equivs.
18-Crown-6 = catalytic amount
Acetonitrile =25cm?

20

The above reagents were combined and refluxed for 16 hours under an atmosphere of
nitrogen. The mixture was poured into water (30cm?) and extracted with diethyl ether
(3% 30cm3). The combined organic extracts were washed with an aqueous solution of
dilute hydrochloric acid (20%, 2x 300m3), dried over anhydrous magnesium sulfate,

25 filtered and concentrated under reduced pressure to furnish the crude product as an
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1o & ()1 a1 riti@eads o bem Lo iS4 om QR 3955 0 CH

: 2927 (s, C-H); . g (CDCls, 300 MHz) 1.87 (2 H pentet J 6.5), 2.66 (2 HtJ 7.5), 3.67

QHtJ62),515@2Hs),7.00 (2HdJ8.5),7.13 (2H dJ8.7), 7.30-7.60 (6 H m),

5 7.77 2H A J7), 8.10 2 H dd T 4, 7.7); ™/, (APCI) 386 (M+H") (C25H23NO; requires
M" 385), 234 (100%).

Ph/gfo i = Pn/ﬁ;ﬁno OT)KJ

o~ Fh ST6 TEA, DCM
ST7 CgzHyyNO, MWL, = 489

10

STé6 =0.40g = 1.04 mmol.

Benzoyl chloride =0.13cm®> =0.153g =1.09 mmol =1.05

equivs.
15 Triethylamine =029m’ =0210g =2.08 mmol =2.0

equivs.

DCM = 10cm3

20 ST6 was dissolved in DCM and placed under an atmosphere of nitrogen. Benzoyl
chloride was added and the mixture stirred for ten minutes at room temperature.
Triethylamine was then added and the resultant mixture was stirred at room
temperature for 3 hours. The mixture was poured into water (20cm?) and extracted
with ethyl acetate (3x 20cm3). The combined organic extracts were dried over

25 anhydrous magnesium sulfate, filtered and concentrated under reduced pressure to
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“1 1010% 9& 0
10' 05310% oé)Q@gé%@@W ‘3&1&% St h.Cot- &2 6% EBY 2B €S> C=0); Dn (CDCl, 300
MHz) 2.07 (2 H pentet J 6.9), 2.73 2 HtJ7.9), 433 2 HtJ 6.2), 5.14 (2 H 5), 7.00
(2HdJ85),7.14(2HdJ8.5),7.30-7.60 (9 Hm), 7.76 Hd J 7),8.03 R Hd J 7),
8.10 (2 H m); ™, (APCI) 490 (M+H") (100%) (C3,HyNO, requires M* 489), 234,

10
N: OH
7\
TBOMS-C! | Pn/(—i\ f /\/\/\/O“i—’—
L NP a N aN Br. g
1 o g \/\/2\/\0 sl—l— NaH, DMF ~ /(
TBAF
0 THF
O/\/\/\/O\ﬂ/\/ c)J\/\ K\D/\/\/\/OH
/( © TEA, DCM "hAO
ST8 CyeHaiNO; MW = 421
ST8
15 6-Bromo-1-hexanol 1 =1.486g = 8.21 mmol.
TBDMS-CI =1.361g =9.03 mmol = 1.1 equivs.
Imidazole =0.615¢g =9.03 mmol = 1.1 equivs.
DCM =20cm?
20

The above reagents were combined and stirred under an atniosphere of nitrogen at
room temperature for 48 hours. The white precipitate of imidazole hydrochloride was

removed by filiration and the filtrate was extracted with ethyl acetate (2x 50cm3). The
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Silyl ether 2 =2361¢g = 8.03 mmol
Oxazole 3 | =1.818¢g =7.24 mmol = 0.905 equivs
Sodium hydride =1921g =80.3 mmol =10 equivs
DMF = 30cm’

10

The above reagents were combined and stirred under an atmosphere of nitrogen at
room temperature for 3 hours. The reaction was quenched cautiously with water
(50cm?) and the aqueous phase extracted with ethyl acetate (3x 30cm?3), the addition

15 of brine was required to break up emulsions that formed during this extraction
procedure. The combined organic extracts were washed with brine (2x 20cm?3), dried
over anhydrous magnesium sulfate, filtered and concentrated under reduced pressure
to furnish the crude product 4 as a yellow oil (3.88g, 104%). This product (containing
some ethyl acetate) was reacted on without further purification.

20

8.03 mmol (maximum theoretical

il

Oxazole silyl ether 4 =388 g

quantity)

TBAF =4.63g
25 THF =30 cm’

1l

17.7 mmol = 2.2 equivs

The above reagents were combined and stirred at room temperature under an,
atmosphere of nitrogen for 16 hours. The reaction mixture was poured into water (50

30 cm’) and extracted with ethyl acetate (2x 30 cm?). The combined organic extracts were
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100k & ()" S g bl b A B0 Babia 85 ™2 -
+10: " 310% & ()redubB&peséure td Furdish Weofide)pryducl 894 §llow dilQ32604)) PuRkitak@) 10S
10%: () - O%Kflas?l cc?l%?r%«géhromato graphy (gradient elution 20% ethy! acetate in hexane (400 cm )
5 followed by 40% ethyl acetate in hexane (500 cm?), furnished pure alcohol ST10 as a
pale yellow waxy solid (1.127g, 40% for the two steps from silyl ether 2)
Vmax/cm™ (thin film, NaCl plate) 3386 (s, 0-H), 3059 (w, C-H aromatic), 2930 (s, C-
H), 2857 (s,C-H), 1594 (w, C=C aromatic), 1551 (m, C=C aromatic), 1485, 1447,
1377, 1346, 1279, 1090, 1070, 1026, 920, 775, 764, 706, 690; &y (CDCls, 300MHz)
10 1.35-1.45 (4H m), 1.54 (2H pentet J 6.7), 1.66 (2H pentet J 6.7), 3.61 (4H hexet J
3.2), 4.63 (2H s), 7.36-7.48 (6Hm), 7.79 (2Hd J 7.3), 8.10 (2H dd J 5.3 7.9); &¢
(CDCl3, 75MHz,Pendant) 25.3(CH2),25.8 (CH2), 29.4 (CH2), 32.4 (CH2), 62.4
(CH2), 64.9 (CH2), 70.3 (CH2), 126.0 (CH), 126.2 (CH), 128.6 (CH), 128.7 (CH),
129.3 (CH), 130.2 (CH); M/z(APCI) 352 M+H" (C5,H250:N requires M' 351), 234
15 (100%).

Alcohol ST10 =0.580g 1.65 mmol

Butyryl chloride =0.176g 1.65mmol =1 equiv.
20 Triethylamine =0.334¢g 3.30 mmol =2 equivs.

DCM = 20cm’

Alcohol ST10 was dissolved in DCM and the resultant yellow solution was placed
25 under a mﬁogen atmosphere. To this stirred solution, butyryl chloride followed by
triethylamine was added and stirring at room temperature was continued for 16 hours.
The reaction mixture was poured into water (20cm?) and extracted with ethyl acetate
(3x 20cm®). The combined organic extracts were washed with brine (20cm?), dried

over anhydrous magnesium sulfate and concentrated under reduced pressure to furnish
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igg/(.?oo/(l)&.ofz) f ) é{ 38%0{86%5‘ C&%{;&j@ﬁ@ﬁg (@Jg%rg&ﬁc?f 13X RE Ire(.s)u_lt%t mixture gently warmed. The
. solution was filtered through a pad of celite and concentrated under reduced pressure
to yield pure ester ST8 as a pale yellow oil (0.312g, 45%). Omax / cm! (thin film,

5 NaCl plate) 3059 (w, C-H), 2934 (s, C-H), 2859 (s, C-H), 1732 (s, C=0), 1549 (m,
C=C); Qx (CDCl3, 300 MHz) 0.92 3 HtJ 7.3), 1.35 (4 H br s), 1.61 (6 Hm), 2.25 (2
HtJ7.5), 3..60 (2HtJ6.5),4.03(2HtJ6.7),4.63 (2 Hs), 7.30-7.60 (6 Hm) 7.78 (2
HdJ7.2),8.10 (2 Hdd J 3, 8); ™, (APCI) 422 M+H" (C26H3;NO;4 requires M" 421),

234 (100%).
10 |

ST9

R
/21\0 ° ! o Ph/qo\ Ph °

T T Ph o 1(seeST8) A DM ST9 CpgHagNO,; M.Wt. 455
15 Alcohol 1 =0.501g = 1.43 mmol

Benzoyl chloride =0.17cm’ =0.201g =1.43 mmol =1 equiv.

Triethylamine = 0.3cm’ =0.217g =2.15mmol =1.5

equivs.

DCM =10cm3
20

Alcohol 1 was dissolved in DCM and placed under an atmosphere of nitrogen.
Benzoyl chloride was added and the mixture stirred for ten minutes at room

temperature. Triethylamine was then added and the resultant mixture was stirred at
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‘ 5 after Whmh time a yellow solid had formed (0.599g). Purification by flash column

chromatography (20% ethyl acetate in hexane (200 cm?)), furnished pure ester ST9 as
a colourless oil (0.340g, 52%). Omax / cm?! (thin film, NaCl plate) 3059 (w, C-H),
2934 (m, C-H), 2858 (m, C-H), 1716 (s, C=0); 0y (CDCl3, 300 MHz) 1.46 (4 H
pentet J3.5), 1.71 (4 Hm), 3.62 (2HtJ6.5), 428 (2H tJ6.7),4.64 (2H35), 7.30-

10 7.60 (9 Hm), 7.80 (2Hm), 8.02 (2Hd J7.3), 8.09 2 Hdd J 4.2, 7.7); "/, (APCI) 456
M+H" (100%) (C29H20NO; requires M™ 455), 234.
STi11

o™~ OH PCC/SILICA T T et Ag0 o/\/\/\ro
O/g‘ﬁo DCM P! MeOH, NaOH ) 1o
(0]

ST10 1 ST11 Cp,Hy0,N
M.Wt365

15

ST10 =2.5g =7.12mmol =

leq

Pyridinium chlorochromate/silica gel (1:1) =4.6g =10.67mmol =
20 1.5eq

Dichioromethane = 30cm™

PCC/silica was added to a solution of ST10 in dichloromethane (30cm’) and left to stir
25 overnight. The reaction mixture was diluted with ether and filtered through celite and
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1 9@10%& () - Isrflg@fy 9'/ﬁ‘ov(/ bi! §p@t {Jfgs()é%‘pl(: ahél?/@ $Pu88 ggvel\{ﬁs-tr%\v(vl\llncg &zgall 9\),,,1‘,(0/ 10
' cm’! (thin plate, NaCl plate) 3059 (m, C-H aromatic), 2933 (s, C-H), 2860 (s, C-H),
1722 (s, C=0), 1594 (w, C=C aromatic), 1551 (m, C=C aromatic), 1486, 1447, 1377,
10 1346, 1319, 1279, 1214, 1177, 1133, 1091, 1069, 1025, 1011, 950, 921, 776, 765, 707,
691, 675, 660; dy (CDCl;, 300MHz) 1.40-1.66 (6H m), 2.31-2.41 (ZH m), 3.61 (2Ht
J6.15), 4.63 (2H s), 7.35-7.49 (6H m), 7.77 (2H d J 7.44), 8.10 (2H d J 3.75), 9.72

(1H ),

15
Aldehyde 1 =1.580g = 4.,527mmol =1leq
Silver (I) oxide =1.574g = 6.791mmol = 1.5eq
NaOHyq) (2M) =30cm™
Methanol =30cm>

20

Silver (I) oxide was added to a solution of aldehyde 1 in methanol followed by the
dropwise addition of NaOHy,q) (2M). The reaction mixture was placed under a
nitrogen atmosphere, to prevent solvent evaporation, and stirred at room temperature
25 for 6 hours. The reaction mixture was filtered through celite, and acidified (20%
HClgg)) which turned the yellow solution cloudy. The solution was extracted with
diethyl ether (3x50 cm’ ), dried over anhydrous magnesium sulfate, filtered and
concentrated under reduced pressure to give a yellow oil which solidified on standing

open to the atmosphere. Trituration of the yellow solid with hot diethy! ether (50 cm®)
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yPazuve 101 P55 RORGY £ KOO BT 2ol iy xBriseyaes -
%56&10% 0&' () (WO Htatmmdtic), 2930 (6, G8HY,)28B6 (SPIC-H), 2581 (br, O-H), 1716 (s, C=0), 1596
10 (w, C=C aromatic), 1546 (m, C=C aromatic), 1488, 1450,1420, 1350, 1326, 1307,
1217, 1183, 1090, 1014, 911, 780, 761, 707, 688; dy (CDCl3, 300MHz) 1.41-1.49 (2H
m), 1.65 (4H ppJ 6.7, 7.5),2.33 (2H tJ 7.3),3.61 (2H tJ 6.5), 4.64 (2H s), 7.34-7.51
(6H m), 7.77 (2H d J 7.5), 8.1 (2H dd); d¢c (CDCl3, 75MHz, Pendant) 24.5 (CH2), 25.7
(CH2), 29.3 (CH2), 33.9 (CH2), 65.1 (CH2), 70.2 (CH2), 126.2 (CH), 126.5 (CH),
15 128.4 (CH), 128.6 (CH), 128.8 (CH), 128.8 (CH), remaining quarternary carbon
signals remain too small to be resolved; My, (APCI) 366 M+H" (CyoHa304N requires
M*365), 234 (100%).
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(10%ihng () 1+ ( K08Enlatdr-mSI8aNeBhsi3tirRwfahk or mbde®enéikties] Which is a

phosphor, covalently attached to one or more R! moieties which is a lipophilic or
5 amphiphilic group, wherein the scintillator molecule is capable of integrating into a
cell, a cell membrane, a biological membrane, an artificial membrane or a delivery

vehicle and when integrated can act as a phosphor.

2. A scintillator molecule as claimed in claim 1 of formula (I)

10 .

(X (Rn M

or a salt thereof wherein group m and n are independently 1 to 20.

15 3. A scintillator molecule as claimed in claim 2 wherein m and n are
independently 1 to 4
4. A scintillator molecule as claimed in any one of claims 1 to 3 wherein m and n
are of equal value.

20
5. A scintillator molecule as claimed in claim 4 wherein m and n are both 1.
6. A scintillator molecule as claimed in claims 1 and 2 consisting of one X moiety
and two or more R' moieties.

25

7. A scintillator molecule as claimed in claims 1 and 2 consisting of one R

moiety and two or more X moieties.

8 A scintillator molecule as claimed in any one of claims 1 to 7 wherein the X

30 and R' groups are linked via a linker moiety.
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: independently one or more of an unbranched or branched alkyl, alkoxy, alkenyl,
alkenyoxy, alkynyl, alkynyloxy, aryl, heteroaryl, amide, amine, alkylaryl, alkyoxyaryl,

5 reduced arylalkyl, reduced alkoxyaryl, alkenylaryl, alkenyloxyaryl, alkylheteroé.ryl,
alkyoxyheteroaryl, alkenylheteroaryl, alkenyloxyheteroaryl, reduced alkylheteroaryl,
reduced alkoxyheteroaryl or a substituted derivative of any of the foregoing groups,
substituted by one or more groups independently selected from halogen, alkyl, alkoxy
arylalkyl, arylalkoxy, cyano, nitro, -OC(O)R? -CO,R?, -NR’R*, -OR?, -SR?, -

10 C(O)NR’R*, or a lipid (natural or synthetic);

R?is H, alkyl, aryl, or a group as defined for R!;

and R® and R* are independently H, alkyl and aryl or a group as defined for R'.

15
10 A scintillator molecule as claimed in any one of claims 1 to 9 wherein X 1s
independently one or more of a benzotriazole, a coumarin, an aromatic hydrocarbon,
an oxazole, a 1,3,4 oxadiazole or a derivative thereof.

20 11 A scintillator molecule as claimed any one of claims 1 to 9 wherein X is

independently one or more of p-~terphenyl, p-quaterphenyl 2,4-(biphenylyl-6-
phenylbenzoxaole, 2,5-bis-(5’-tert-butylbenzoxazolyly-{2’Jthiophene, 2-(4-t-
butylphenyl)-5-(4-biphenylyl)-1,3,4-oxadiazole, 2-(1-naphthyl)-5-phenyl-oxazole, 2-
phenyl-5-(4-biphenylyl)-1,3,4-o0xadiazole, 1,4-bis[5-phenyl-2-oxazolyl]-benzene, 2,5-
25 diphenyloxazole, 1,4-bis(S-pheny-2-oxazolyl)benzene, 9,10-diphenylanthracene, 1,6-
diphenyl-1,3,4-hexatriene, trans-p,p’diphenylstilbene, 1,14,4-tetraphenyl-1,3-
butadiene, 3-hydroxyflavone, 1,4-bis(2-methylstyryl)benzene or derivatives thereof.

12 A scintillator molecule selected from
30
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or a salt thereof.

13 A scintillator molecule as claimed in claim 8 wherein the linker is alkoxy,
S aminoalkyl, aryloxy, arylamino, alkylamino, carbonyl, amidyl, ester, aminyl silyl,

imidyl, urea alkylthio or arylthio.

14 A process for the preparation of a scintillator molecule as claimed in anyone of

claims 1 to 13 wherein one or more X moieties is coupled to one or more R' moieties.
10

15 A process for the preparation of a scintillator molecule as claimed in claim 8

wherein one or more X moieties is coupled to one or more R' moieties via a linker

molecule.
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(ii) alkylation of 4-halogen derivative of 2,5-diphenyloxazole with an alcohol, in

the presence of a base or

10 (iii)  converting a compound of formula (I) into a different compound of formula
(D, by, for example, '
removal of protecting groups
addition of protecting groups
oxidation (e.g. an alcohol to an aldehyde or ketone, or an aldehyde to an
15 acid group)
esterification of an acid or an alcohol
amidation of an acid or an amine
reduction (e.g. of an alkene to an alkane, or an aldehyde to an alcohol)
production of a salt of a particular compound or
20 other functional group interconversions (for example bromination of an
alcohol)

17 A liposome mcorporating one or more scintillator molecules as claimed in
anyone of claims 1 to 13.

25
18 A micelle incorporating one or more scintillator molecule as claimed in anyone

of claims 1 to 13.

19 A method for inserting one or more scintillator molecule as claimed in anyone

30 of claims 1 to 13 into a liposome, comprising
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warmed to a temperature of between 80 and 30°C. ,

21 A method as claimed in claims 19 or 20 wherein the lipid scintillator
suspension is warmed to a temperature of 60°C or above.

10
22 A method as claimed in any one of claims 19 to 21 wherein the lipid and

scintillator molecules are incubated in a ratio of between 1:1 and 10:1.

23 A method as claimed in any one of claims 19 to 22 wherein the lipid and

15 scintillator molecules are incubated in a ratio of between 2:;1 and 8:1

24 A method as claimed in any one of claims 19 to 23 wherein the lipid and

scintillator molecules are incubated in a ratio of around 4:1.

20 25 A cell incorporating a scintillator molecule as claimed in any one of claims 1 to

13.

26 A method of inserting one or more scintillator molecules as claimed in any one

of claims 1 to 13 into a cell comprising incubating the cells with a liposome as claimed
25 in claim 17 or a micelle as claimed in claim18.

27 A method as claimed in claim 26 wherein the cells are incubated at 20 to 40°C.

28 A method as claimed in claim 27 wherein the cells are incubated at 37°.

30
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38 Aprocess as substantially hereinbefore discussed with reference to or as

shown in the examples or figures.
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40 A micelle as substantially hereinbefore discussed with reference to or as

5 shown in the examples or figures.

41 A method as substantially hereinbefore discussed with reference to or as

shown in the examples or figures.

10 42 A kit as substantially hereinbefore discussed with reference to or as shown in

the examples or figures.

43 A cell as substantially hereinbefore discussed with reference to or as shown

in the examples or figures.

44 An assay system as substantially hereinbefore discussed with reference to or

as shown in the examples or figures.

45 A composition as substantially hereinbefore discussed with reference to or as

20 shown in the examples or figures.



