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assay systens. The invention also 5 provides |iposonmes or mce (1 es

contai ning the novel scintillator conpounds, nethods for preparing the
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15 use of scintillators.

Scintillators are molecules, which are or comprise a phosphor. A phosphor is a
chemical structure, which is capable of luminescence following excitation by a
number of different species (e.g. a photon, an electron or a chemical reaction).

20 Interaction of a phosphor with an ionising particle such as a beta particle, an auger
electron or a photon results in the excitation of the phosphor. After a short delay
(usually in the region of 107 to 10™* seconds) the phosphor returns to its ground (non-
excited) state with the release of photons of electromagnetic energy usually in the
form of visible light or other forms of detectable radiation. The light emitted by the

25 relaxation of a scintillator can be detected and measured quantitatively in an

appropriate scintillation counter.

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



WO 02/ 14290 PCT/ GB01/03695 2 define the electromagnetic radiation (usually
in the formof light) produced by such a scintillant nolecule. As

di scussedv@bwwe9o scintillation occurs as a result of the ParT/eBaroicon
between a 5 phosphor and an ionising particle. lonising particles are
produced by sources of ionising radiatio® such as radi oactive conpounds.
In order for excitation of the scintillator and resulting scintillation to
occur, the ionising particle nust_interact directly, or indirectly via
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conpounds. Tritiumemts ionising radiation with a very short path |ength,
e.g. in water the average path length of tritiumis 1.5 mcronetres. I|f

t he di stance ‘geAyveen . the tl‘i.t,l.lll‘ ated nol ecul e _and the scintillator nol ecule
is |ess than 45 8isgisgehrhavpesintiliapom peaursasiagisulf o1 the ierpction begivesnances

i 11 occnr bemean el gl R e Pl oA B Bkl o

wi |l occur between the scintiTtator e and | ed

conpound i n wansng radiatidreswhoe nddiadciiVe gimpamids.t Boordyr fohexsetion of that or i s

proportional to.the proximty of . the source_ of i.onising particles,

scintillati pn?oﬁg’g]@ﬁ)rr éﬁgﬁﬁsgdtg’éﬁcﬁguﬂféoé’cfotoﬁc%ﬁbﬁ l%ﬂm&_%&ﬁ’i“i *ea’?PS\PQ“%@%tessrrpnt

of the proxi nditestianst ip@tealival édvélhﬁo%fd%atwm th@lseﬂkingtoﬂfAﬁ‘gQatIﬁ%Q ofRecl es.
e
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significant portion o
significant scintillation will occur between the scintillator molecule and the

15 radiolabelled compound in water.

As the amount of light emitted by the scintillator is proportional to the proximity of
the source of ionising particles, scintillation measurements can be used to make a
quantitative assessment of the proximity and potentially the extent of binding of two

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.



the radioactivity is brought into close proximty with the inpregnated
fluorescent 30 nol ecul es, which becone activated and emt light. WO

02/ 14290 WRC02/(BOIL/ 03695 3 One probl em associ ated with thpeT/eBvhadd s t hat
t he beads can only be used in aqueous systens, as the use of organic

sol vents dissolves the fluorescent nolecuBes renoving themfromthe bead.
Thi s probl em was addressed in W00/ 20475 wherein the 5 scintill ator

nol ecul es were incorporated directly into the solid support by

pol ymerisation. A further problemis associated with the scintillation
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extrinsi sal ! yscfaﬁﬂ%a&eoz&@waqyer@fne&g,bﬁ%eo(&f&u o thEGARI Bl channels) are

notoriously difficult to purify and lose activity y are renoved

from t he hydrohhodrisetioenbr ane. In addition, such 15 proteins will denature
when exposed to the aqueous conditions necessary for SPA. For nultisubunit
conpl exes, isolation of the protein may result in the | oss of one or nore

of the subuniA Surtte pedierh foGkbatd Rith R cREDIEDM proxim@Af Hdsh . Oy orildt t@rder to
attach the protein to the solid support it is necessary to forman 20

attachment f rasiach sarpetancipeitle, sueins asispintiors DIOiOR O erpyins taatsabid FRPOTtcdis be in
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(as di scussed,h; yiR4 pHIS bEcIRRLI) £ ROYPa dftficdt 1) gty Sndlose
scintillant q’ |e§8%é! ﬁ% astlcd?g p?ép%re anﬁQSeéled It ya cggting.
Cel | s are culactiveywhen tﬂw are removed from the hydrophobic membrane. In addition, such -
15 proteins will denature when exposed to the aqueous conditions nécessary for SPA.
For multisubunit complexes, isolation of the protein may result in the loss of one or

more of the subunits thereby inactivating the protein.

In addition, in order to attach the protein to the solid support it is necessary to form an
20 attachment from the protein to the solid support. This attachment can be in the form

of a covalent, jonic or hydrogen bond. In addition the attachment may be formed by a

polar, non-polar,; hydrophobic or hydrophilic interaction. In some 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 W(094/26413) 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.
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One mgj or di sadvantage of scintillation proximty assays and the

scintill avoompbate technology is the need to use 125| odPOEGB81/03885 sour ce
of ionising radiation in sone applications. 125lodine is principally a
gamma and X-ray emtter whose use requires stringent safety neasures. 5
The present invention relates to scintillator nolecules containing a
phosphor head and . a_lipophilic or_anphiphjlic tail and methods for their
manuf act ur e. Gn§ mjeR ¢issiyantageof sciilatioroprox ity essaysqudthroscarlatiomedigor at i ng
one or more g&hi 1]'0 J/?s.ttﬁé ng@?iltg%l% Eﬁodih@ﬁ?ﬂ)te%guﬂcgclbgio%% fa?%aﬁomds%\ﬁfé of the
| i posome or mcell&s incorporating one or nore scintillator nolecule

i nserted i nt epplivationn & byare ipprindimilyiaciinea afliKtrag emittee whobeuseirapdrdsi on

rel ates to nethods o; inserting the scintillator nolecules into the

| i posonme or SHEERY S MeaHLSt i on, the invention relates to cells

i ncorporating one or nore scintillator nolecules inserted into the cell
menbrane of the cell and nmethods of inserting such scintillator nolecules

i nto the cel [The Preseitrivesntion peldtey torseintitlelon sdeculss chetainng sghaspharhgad and

scintillator | ecul es _in _assay .systens, e,.such e. i o_ident i.f
target', rmlaglt%ﬁp “°h a?lﬂgﬁpﬁﬁlgéﬁlf%dﬁ&gﬂ%%& m?grnrfla%%%%lgg't &rt‘ %de 1 %néctlhe%/or
purificati onj@fentis@taiieid miosommrlé@ﬁs@@ﬁﬁ% anfortheketatifatbomdeeleop new
drugs and therapies. These assays will allow | ialgfgnds to be produced for
targets, whi drsetiodinio st Blaysuaf he Brossrcayremcalins ePrReTRIRe eI rRYel ity or
nigh degyee QlinMHALPRIRRIE Bl id BE bl PSPRE miblid! HerBEAREGImL NVeNt 1 on
provi des a scrntiflator nol BcuUre Whi Ch C COnpr i ses one or nore moieties X,
whi ch is a phosplon relsteyvi reethdds oftrisaringdh¢ ecintfiéat@rmoleuries it the lipssoRis otwhi ch
is a lipophilic or anphi roup wherei % the sciptillator nolecule is

capabl e of i ﬁl?lé@?eatlin%diiﬁggbkéﬁ’ﬂ tFO,ngélaEf‘élt? C FPEREAUBE BROPIYY’Eal menbr ane,
scintillator molecules inserted into the cell membrane of the cell and methods of
inserting such scintillator molecules into the cell. The invention further relates to the
15 use of the scintillator molecules in assay systems. One such use is to identify target -
molecules in their cellular environment without the need for purification or 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



25 an artificial nenbrane or a delivery vehicle and when integrated can act
as a phosphor. In the context of the present invention, the term
"menbr anaVo enceapasses cell nenbranes, synthetic or artiPCTGBOUM®HDr ane
preparations, including |iposones, 30 mcelles and the like. A delivery
vehicle for the purposes of this inventioh is any WO 02/ 14290
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f | X and ALt tively, diff t nunb f X
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represents the at a noi
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nol ecul e

In a preferred embodiment, the scintillator molecule has the formula (I)

R M
15
or a salt thereof wherein m is 1 to 20 and n is 1 to 20, preferably m and n are
independently 1 to 10, more preferably m and n are independently 1 to 4, most
preferably m and n are both 1.
20 For the purposes of this invention, the lipophilic moiety is a chemical group, which
exhibits lipophilic (or hydrophobic) properties.
Lipophilicity represents the affinity of a molecule or a moiety for a lipophilic
environment. It is commonly measured by the distribution behaviour of the molecule
25 in a biphasic system, either liquid-liquid (partition coefficient in 1-octanol/water) or

solid-liquid (retention on reversed-phase high-performance liquid chromatography
(RP-HPLC) or thin-layer chromatography (TLC) system).

For the purposes of this invention, the amphiphilic moiety is a chemical structure that

30 exhibits both lipophilic and lipophobic properties. Thus the structure usually



25 in a biphasic system either liquid-liquid (partition coefficient in
1l-octanol /water) or solid-liquid (retention on reversed-phase

hi gh- per oo naneeo | i qui d chr omat ography (RP-HPLC) or thi nPCHG®01/03695
chromat ography (TLC) system. For the purposes of this invention, the
anphiphilic noiety is a chem cal structure that 30 exhibits both

| i pophilic and |ipophobic properties. Thus the struct ure usual ly WO

02/ 14290 PCT/ GB01/0 f erent | can behave in
a discrete fSYRPYHS %ﬁ?eéaﬁé% Sdﬁfhlabf;ad’ad??ﬁ"év%lgla\/%ﬁctr% %ilsi %lfllaq?)eouﬁﬁf)r eci at ed
that the Rl gfiauR sgR¥ntgoONtain one or nore sites for the 5 attachnment of
the group X. Preferably Rl is an unbranched or branched al kyl, al koxy,.

al kenyl , al kenyoxy, al kynyl, al kynyl oxy, aryl, heteroaryl, am de, am ne,

S e G T

al kenyl ket er@m&ﬁnenad)ﬂm@gﬁo@pymet eroaryl, reduced al kyl heteroaryl, reduced
al koxyheteroaryl or a substituted derivative of any of the foregoi ng
groups, substituted by one or nore groups independently selected from

h«'él0 ogen. ﬁ%&%fe@%@%% @ﬁﬁh@%} ﬁhg!ﬁﬁ,&?édkaw alwakeﬂltilﬁenyo%@ﬁ%

(nat ur al
syn]t heti c) 151hyh?]roejr,mfrﬁ2hét&o?@l,eniié¢j agm\%mﬂdybargr ailmogmgﬁrneéuwg aﬂ'laléyléyl I
aryl or a gro efin 0 n er ei a ently
selected fr oﬁ?‘f"l‘i@‘f@&%’tbﬁlﬁo iﬂ’gg %enﬂ?’kwy QE@%&WWATE‘I yod‘ryhﬁnt Iéyq’defl ned
fromRlg In %111%91‘11 f( eﬂf@&%d&%ﬁétem%!yllréd@ed WnBTRREHES, esdubenched al kyl ,

al koxy, al keny 1 oxy or C?/ a substituted derivative of
any of the fcaﬂ@ggh@tqogrybumsubststu@glt enmtg@ quanyj q@th@rfowg«p]@g@rwﬁ,ssubsmuted

| ndependent | )() So%le %(r: %n%ge é‘rrmcl)ps mgn peRgéntlyCSB%cf%d from halogen, alkyl, alkoxy arylalkyl,
arylalkoxy, cyano, nitro, -OC(O)RZ, -CO,R?, -NR3R4, —ORZ, -SRZ, —C(O)NR3R4, -ora
lipid (natural or synthetic)
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™.

1

Whereiﬁ 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



25 -OC(O R2. wherein R2 is selected fromH, alkyl or aryl. The Rl group
shoul d confer sufficient lipophilicity to allow the scintillator nolecule
to 30 i wooporai e or becone associated with the nmenbranePof/GBovedohs |t

wi || be appreciated WO 02/ 14290 PCT/ GB01/.03695 7 that where a scintillator
nol ecul e i s conposed of one X group and dne Rl1, if RLis nethyl or ethyl,
these groups are unlikely to confer sufficient |ipophilicity onto the
scintillator | ecul e.. H ver, 1f .a scinti ips1one X
aroup and LT runPRH Sotechls i edfhstha btk BRBRERRRC BRUTLY 1

met hyl or et hithyl bh&@hdl, Deesgoags ¢ unlitdly Pl @nfe shfficient liptghylicigratptewoul d be
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to 20 carbonatomns. rocarbon chain 10 from1l to 30 carbon
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embodi ment , éﬁn@i%}@éﬂ"]ﬁ? FriQMCPIPRT A HY F%i?sﬂﬂﬁéﬁ&lﬁ'bt 58&11}1’& %t om t he
phosphor group X by at |east one carbon atom (preferably saturated).

Al kenyl is a hydrocarbon chain containing one or nore double bond wherein
the al kenyl @refepblysiiyl anfréntldo30 cithop aidongios pivralpy &ogr b 30 ¢3eAR 8 to 30

carbon atons. Al kynyl i hydr acarjon.chain ¢ IRl e triple
bonds wher ei ﬁtogrf‘?e%ﬁgtl&ﬁ%fa%&f %ﬁ@%@ 2&08{%03 a%%n SBOQ1 %g?%%n&% t gotra?sa?orcgr%g{ugr ably
from8 {® 30 (Al P/IBELLHF atbn¥] preferdhy REQMEDI20 caitidg atorgs mphigyferably hto

si x-menbered aromatic ring or a fused ring systeme.g. napthyl, an hr(?cyl.

Het eroaryl 16 carbonweones; opfionabiy imserrerichVBaRe er MPTRL I8RE ot g 2 “8F nor e
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Pyri dazinyt c Zirnac%)iltgynliﬁg ér?ei o?%&g%gﬁblgﬁgéf \l:vxgar’einp%é gﬁ(grll llg’rmﬂauiis %ln{ ¥ ¥o| 30

15 carbons atoms, preferably from 8 to 30 carbon atoms. Alkynylis a hydrocarbon chain
containing one or more triple bonds wherein the alkynyl group is from 2 to 30 carbon
atoms, preferabiy 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, pyrirhidyl, pyridazinyl, pyrazinyl, thiophenyl, oxazolyl, pyrazolyl, quinolinyl,

quinazolinyl 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.



qui nazolinyl and indolyl. 25 For the purpose of this invention, a lipidis
an organi c nol ecul e, which can be isolated fromcells and tissues by
extracti omow/1429mon- pol ar organi ¢ sol vent or a synthetic PETyGBIRIIBME oOr
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1, 6- di phenyl yiadfasbidyexah hd @ns{blphé@mﬁppmngibpmmmbmz B ibem€s -tdrt-14, 4-
t et raphenyl - 1, 3but adi ene, % roxyf | avone,

1, 4- bi s( 2- nebh&yﬂ@?%ﬁiz}ﬂy@h&?eﬁ 0P113313’I:{ 4k P‘Fty]é’g‘e%ﬂbﬁ déoiphsgyhel-$dad gr oup
may CO”# '2 f%gfg i @f Bﬁ‘l l)f%hegpﬁoﬁzgﬁcf'?ﬁ%yl 50(f4~61f3§eﬂylﬂppb'4j" ¢ R

group. ment of the first aspect of the
i nventi on, thﬁadiﬁid‘lé |1| 4-Bis{‘ﬂ phe21®l~%kmw1bbmnnelané ZMPM@X@Z@GpFWheé m =

1). The head gro may cont ai re S|te tachment of the

i pophi lic foaﬂbﬂgﬁo £ 510U8 ; @8%&%&5 RY&OXPER Pﬁf&‘? nz%&’c ?z)% (11(a))
diphenylanthracene, 1,6-dipheny!-1,3,4- -hexatriene, trans-p,p’diphenylstilbene, 1,14,4-
tetraphenyl-1,3butadiene, 3-hydroxyflavone, and 1,4-bis(2-methylstyryl)benzene.

15
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 (I(2))
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



25 where n is an integer equal to or greater than 2. In yet another
preferred enbodi nent, the scintillator nolecule contains one |lipophilic R
group (i weoom429). The lipophilic RL group nmay contain tROT/GBONGGES Sites
for the 30 attachnment of the head group X resulting in a conpound of the
formul a WD 02/ 14290 PCT/ GBOL/ 03695 9 (XPm R (I11(b)) where mis an

i nteger equal to or greater than 2. 5 In the nost preferred enbodi nent of
the invention, there is provided a scintillator nolecule of the formula
X-R (Ill') 10 wherein one X group is attached to one |ipophilic group Rl

(i.e. mand n = 1). The scintillgyoR!nol ecules of the firgghpspect of the
i nvention may conprise one or én?e X groups attached to one or nore R
groups via a linker noiety to produce a 15 scintillator nolecul e of

formula (V); (X)Ym (linker)-(Rl)n For the purposes of this invention,
the |inker ﬁﬁh@ﬁynéﬁﬁ“ﬁﬁgﬁF%Béﬁ?0&%%@8&&?9?; 20 aryl oxy, arylanino,
al kyl acgd, carbonyl am dyl, ester, amne, silyl, imdyl, urea, alkylthio,
arylthido. The linker may provide nultiple sites for the %{:t achment of one
or more X grbithe anst pefiered embodisner ofthe iyentsa e s BeVidethsIFtHSR s i ncl ude
am no acids su§? ﬁ%gj s%pe 25 glutam c acid, aspartic acid, polyal cohols
such as gl yc®PgY @% P]§ pol yaci ds or pol yam nes. Suitably, the
scintillator nolecule consists of one X group linked via a linker to two or
XR' (I
10

wherein one X group is attached to one lipophilic group R' le. mandn=1).

The scintillator molecules of the first aspect of the invention may comprise one or
more X groups attached to one or more R! groups via a linker moiety to produce a

15 scintillator molecule of formula (V);
(X)ar-(linker)-R s V)

For the purposes of this invention, the Jinker moiety can be alkoxy, aminoalkyl,
20 aryloxy, arylamino, alkylacid, carbonyl amidyl, ester, amine, silyl, imidyl, urea,

alkylthio, arylthio.

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

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



nore RI groups. Alternatively the scintillator nolecul e consists of one

| i pophilic RI WO 02/ 14290 PCT/ GB01/ 03695 10 group linked via a linker to
two or noveohegd groups. Preferably the nol ecul e consi st sSPCDGBONES6RL gr oup
and one X group linked by a suitable linker group. In a preferred

enbodi nent of the invention, the phospha head is 2,5-di phenyl oxazole 5
(PPO or a derivative of 2,5-di phenyl oxazole. Mre preferably the 2, 5-

di phenyl oxazole is derivatised at the 4-carbon with a |inker group or
directly wi tgrogshbnkddipophinkérdo twé br mesesiepd groups. Brefareblythemelecdopowists of

formul ae (1) i nclude f hose..deri.ved ni c acids such as
nethanesulpﬁgkpﬁ&%é%?P %gﬂggﬁégﬁpgHgﬁﬁhng%?g&gpgﬁigf oﬁ@enesulphonic aci d,
m neral acids such as hydrochloric and sul phuric acid and the 'like, giving
met hanesul phonat e, benzenesul phonate, p-tol uenesul phonat e hydr ochl ori de

and sul phat eln aemqfemé embraélmqné@ﬁbemv\@@mgn 8re Rhosehor dead 3 e -diphravipreadesuch

as organi no f ni c bases for
the formati o@%@ sléﬁ] dnlEK ﬁgos Olg %fnl%?é\fgor%}':&%[i’g?ncl ude the
hydroxi des, &pnmwa@slc 1§Idkﬁ‘1vaﬁ$e@aat bmmactaetsomcrmn antinkérsgrotp otdirently sabiitem

cal cium potassium alumnium iron, nagnesium zinc and the like. Salts
can al so be ERaphEir W@ilt h suitabl e organi ¢ bases. Such bases suitable for
the formati on of base addition salts with conpounds of the present

i nvention include organic bases that are non-toxic and strong enough to

form 20 saltExmﬁwmhobnmanfdwhaﬁ@emﬁb@fﬁhﬁ@&@XDWeKVDMn@MﬂﬁﬂKEQdﬂﬂvﬁﬂ oghd may

i nclude amno acids such as i he.and si ne

tri hydr1(9xyal REPBIiAR1lS SY "r?%%tﬁ?fgﬁgphom(ﬂ?(nd b\éﬂ%fenteﬂl{%ﬁ?%écno cfllmd e, choI i ne,
mono-, %&éﬂlﬁﬂdﬂé 2, Qﬁ'%eralsé&cik sa8h FEh{b@riteand ﬁlphﬁhhyha ahdiene and
trlnethylanlne guahi di ne; N-net hyl gl ucosam ne; N net hy Igopera2|ne

mor phol i ne; Bkdelieng meammlph@mmm@ﬂnhwteamtﬁl@emsw nate
L[)L\S/(eg%l?:)ﬁg%/%ﬂmf’ & ?xﬁfg)srﬁﬁ%{]ﬁ d t%nﬁ}(é,l}gs \ﬁnl%tlf\?erl]y téﬂtlhf)& dRNePRoR R &Ehi N @
as organic and inorganic bases Examples of suitable inorganic bases for the formation
15 of salts of compounds for this invention include the hydroxides, carbonates, and
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



Acid addition salts of said basic conmpounds may be prepared by dissol ving
the free base conpounds according to the first or second aspects of the

i nvent i ow@n2/sa2vd abl e 30 sol vents containing the requiredP@UGBI1N¥ET e a
conmpound of forrmula (I) contains an WD 02/ 14290 PCT/ GB01/03695 11 acidic
function a base salt of said conpound ey be prepared by reacting said
conpound with a suitable base. The acid or base salt nay separate directly
or can be obtained by concentrating the solution e.g. by evaporation. 5
Exanpl es of 3sidi¢ &mctidn e bagscati@6sad cerhpoundwaait bmmepar@q? byiecagingisagr 7 po Ph \
/ o4 h Ph ST 2 ST.8. Ph Ph.-Ph Ph . T 3 %ST 9 ~ P Ph O
Ph ST 4 \ QWHB?OBPQW&%iaSIHﬁa °BesTheg i op asﬁﬁa@aggﬁhaga%ﬁ{rgﬁ Orégn EQST 11 V
Q' v_/of / \ Hythinéd B corftentPhling Che’sohefande. aspegsoradort. he invention provides a
process for the manufacture of a conpound or derivative according to the
first aspect of the invention. '

5 Examples of preferred compounds of the invention include

ST 1 P h/zx:/\/\/\/\ ST 7 P h/zﬁ _Q__‘\_/Q‘{Ph
AN
ST2 /zi&?vf\/\/\““vﬁ\ ST8 /ifﬁfb TI\V/

T3 } j/l\:&\a STo /ZXO/\/\/\/OI/@

o NN O ’
ST4 /Z_f /zfo/\/\/\OH

PH o Ph ST 10

AN
N [a]
ST J(K?
pi” " TPh OH
o 1 /ZYO/\/\/\\O( ‘
ST6 ,jj§§_<j}X~fH e

10
A second aspect of the invention provides a process for the manufacture ofa
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



15 I n general, the conmpounds of the invention are provided by coupling one
or nore group X to one or nore group R . Such coupling reactions can be
carried ovwoousizag WO 02/ 14290 PCT/ GB01/ 03695 12 convent i PORIGBODIBPF ng

t echni ques known to the person skilled in the art.. The particular coupling
reaction used will, depend on the functibhality present on the X and Rl
group and on the bond to be formed. 5 More preferably, the preferred
conmpounds of the first aspect of the invention are. produce ccording to
the fol | owi nePyEBEES eUPIAE [EFPIRGKIGIVIAC HiCRFFHRHN Sgglreﬁ\%ﬁllev%goﬁ‘e

2, 5-di phenyl bl i B ohfhe fuR6tid{a88856&n0bn theldaard |t
shoul d be apg%&ggﬁgﬁ%ogfp%lﬂ%%agﬁdgqﬁg#nglll'gill%ﬂgroup may contain 10 additional
functional gROgpsiptandiontimbanddabe éorpredt ection prior to the al kylation step.
If protection is required then this can be achi eved by any.conventi onal
protecting reagents. After the alkylation step, the protecting groups can

be rempved URiGE pr3YaNENHE PRAErEIRRINYIREE] Sthé BehAdpgtiast tiy invaicnrareor e
protecting groupg can femain on the scintillator conpound. 15 or

Al kyl ati on oprotiubed ogerdingpithefollowingprocsssedi phenyl oxazol e with an al cohol ,
in the presence of a base. Again, the alcohol may contain additional
functional groups that 20 may require protection prior to the alkylation
step: Such prgk@eliéPsr £adols dedvdtive df Q)5tdiphenykixazple pitheritalaigl gpruptiect i ng

reagents. Renoval of the protecting groups n _he chi eved usin .
convent i onal thepresnee of wbpsee&shPYd %§ aHB‘i%‘\??ﬁaﬂE?ﬁ 2“6&}3???3@ HHEB ‘?Or? % gr oups
can rengin on . the scinti ifoprBlecANMEI b Bt Okyloieh step. If
scintiltator aﬁ%ﬁ“@%%&ﬁ%#%%gépﬁggntl n ﬂlﬁﬁpaegi fferent scintillator

mol ecul e of tetebtivrEpidquired Teapis e bf aghravedby eny pnvaRfiam! pRIStBSUl d be

achi eved reagents. After the alkylation step, the protecting groups can be removed using
conventional deprotection techniques or one:, or more protecting groups can remain on
the scintillator compound.
15

or

Alkylation of 4-halogen derivative of 2,5-diphenyloxazole with an alcohol, in the
" 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 techmiques 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



i ncl ude; 30 Renoval of protecting groups WO 02/14290 PCT/ GB01/ 03695 13
Addi tion of protecting groups Oxidation (e.g. an al cohol to an al dehyde or
ket one, ovOoamabadehyde to an acid group) Esterification PET/&@BOHEI6OS or an
al cohol 5 Ami dation of an acid or an am ne Reduction (e.g. of an alkene to
an al kane, - or an al dehyde to an al cohol) 13The production of a salt of a
particul ar conpound O her functional group interconversions (for exanple
brom nation of an al cohgl) 10. Functionalisation of the 2,5-di phenyl oxazol e
group at the 4- podiddition ERFPIERENGLOYPS out  using t echni ques known to the
skill ed person. Preferabl | AR R, biSan 410élyidakd i convert ed
to ethyl 2, 5-di phe%®§?§§%§'o#§%@gg?ﬁnate liI'gerglaka I%t al Cher?‘d Abs: (1963),
58, 3407f)) and thedgregiced usi ng an et hanolic sol ution of ,sodium 15

bor ohydri de (C apham.et al Tetrallgledron L tlt" (1997), 52, 9061).

| nt er conver si on ofSCHHCHIWHAP 261 A RAIP8R! can be carried out using

reagent s; known i n A @@ of M dcidsefnandigel features of the first aspect of
the invention apply to the second aspect of the invention. third

aspect of this i nReduitiom (pgood aealkeneltp poalare, Pﬁ%f@&?}é&eitﬂ@?aﬁg’&?l tillator
'S & sphercal st reRu gt kiR ERgER bl Y T 4 ol Scul s 1t
i s proposed that tdigeSfhéidnbl @bep imatesetsonssfdresanpledréminetion of an
alcohol)
10
Functionalisation of the 2,5-diphenyloxazole group at the 4-position can be carried out
using techniques known to the skilled person. Preferably, the 2,5-diphenyloxazole is
initially converted to' ethyl 2,5 —diph'eny1-4-oxazolecarboxylate (Tanaka et al Chem
Abs. (1963), 58, 3407£)) and then reduced using an ethanolic solution of sodium
15 borohydride (Clapham et al Tetrahedron Lett., (1997), 52, 9061). Interconversion of

an alcohol to a halide can be carried out using reagents known in the art.

All preferred features of the first aspect of the invention apply to the second aspect of

the invention.

20 ‘
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),



the lipid bilayer via its lipid tail. The lipid nol ecul es making up the

| i posone can be any naturally occurring or synthetic |ipid. Mre

pr ef er abiwobheeeo | i pi d nol ecul es are conposed of a positPerGBIUMEIYed head
group with a lipid tail. Preferably the |iposones conprise |ipids selected
fromone or nore of phosphatidyl cholinel4PC), WO 02/14290 PCT/ GB01/ 03695
14 di ol eoyl trimet hyl ammoni um propane (DOTAP),

di eol eoyl phosphati dyl et hanol am ne (DOPE) or

di oi eoyl oxypd@ﬂﬁwltﬂmﬁ%iﬂ@}fn@miﬂmfm@MJ clmlqwlplmhmdyleﬂmm@mae a
| arge vari et h be s 0 i posones
andg 5 for Q@%gférnglo]te%ﬁxgﬁ: {)ﬁ%fxm?%%{d mole C[lI.I "%Bm%? Hds mmhpl nto the

cell menbrane, these include cationic |ipids having S|ngle chai n
hydr ocar bons, doubl e chai n, hydrocarbons or chol esterol as the hydrophobic
anchor. A co??b?réﬁ&f*r% ayge Yagiplyeqh sherdipids thal praycdie stdsble fur fouping lippsonire dRdy S.

ol vory. Ank e SR hORfcs (R, iy DG SRERNEEAP g B3R

preferred f eaichrde Cﬁﬁomdﬂhﬁldls heang smgletdhemlhyﬁmambens clonblelchat dydoompagat e i s

provi ded as | iver ich allows the inserti.on af .the.
scintillator® Z ﬁy ﬁﬁ%ﬁﬁigp}gg’?ol anc nﬁAr%q{BPISIFenéW@éFYIGW thig f‘g’ﬂ‘?‘féf?nvel Y,
the third as B@%unefm bﬂ@sn!op\se Bhd HHarFElQVStﬁz%ﬁlr@aﬁH ﬁxﬁbﬂl&l SMNGRA-DNRLbRSleRes
scintillator nolecule of the invention. preferred features of the first
and second aspertsddiverhelrnnvidgnt Bamied §wna¢p$t§mcz 2% RE-4LBOY@A aspect. 20 A
fourth gspect of the invention provides a nethod for inserting the
scintiltator nolecules into the liposonme. In one exanple of this method,

the |ipids amgaph@errdiCieid dfahRineRliGe e @posinge- smuwﬁﬁn}@g@ﬁmmded an
organi c solvent, which is then renoved, and the resulting mxtu

resuspended iapha Relivery systeus i ahrablops ﬁw@men qfi{ke scintillator molecule 1nto the cell

meémbrane of a cell.

-

15 Alternatively, the third aspect of the invention provides a micelle incorporating a

scintillator molecule of the invention.

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).



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

| i posonmeve@om42bo at or nol ecul e conplex is provided as a BOFG®0OE03BHNS i n
aqueous nedium (for exanple, water or aqueous buffer or a solution of
detergent). WD 02/ 14290 PCT/ GB01/03695 1% In an alternative nethod it is
necessary to warmthe |iposone suspension in order to formthe |iposones.
Preferably the |iposonme suspension is warnmed to a tenperature between 80
and 30C, nork quradtesratibt metediesmedBsaytb $a0) thedpospme fuspeaistion iator&deo  or
above. 5 The_.lipjds and scintill.ator..mol ecul es are.incubated in a ratio of
between 1:1 mqh%ﬁEOSOantﬂTrﬁwg&hwoé%‘ﬁ? UG hiSeY a"WS&i" BIGIPEFASFy £ rom

2:1 to 8:1 sgitRbéd $@kR1 3070 seH Srefebably bddivEerATians B Cpiebigsratetylyiit 50°c
scintillator nolecule to lipid. 10 In an alternative method, the

scintill atorombogeul es are i ncubated with preformed |iposomes. It will be
appreci ated that the formation of |iposones is well known in the art.
Therefore, the skilled person will be able to produce |iposones of

di fferent si7Bslipidd Bnd@imdsikdrirasisci@dstre inoatstgbinal iatig of betwsen il iahd 40-ar
nol ecul es. The use of mcelles in delivering the scintill ator I’ED| cules to
]j/laéort%o ¥

the cell rrenﬁfﬁlﬁﬂb‘éorﬁa%l%‘ﬁ@&ﬂiﬁ’iﬁ%g‘{eipﬁ?@@y g Lo} Rt O%ones.
M celles ar eliﬁx@%ﬁﬁ%ﬁ&;@?ﬁﬁg Fﬂﬁl ngfe)%vjﬁthfatorml&%%t%slgﬁ&mh as surfactants and

have been use ivery. In one 20 enbodi ment of the
invention, the mcelles were fornmed using the surfactant

dodecyl t ri met hyl ammonj um br om.de AB i ch was di.ssal ved i hosphat e-
buf f er éd sal fh& %tﬁsy)ﬂvatmfém%}e Sﬁf"?’&&togm\é&clﬁgs Tr.ed%uhﬁfegfvgﬁé%rlegmgﬁo. 1% In
a further ephodijent, fromO0.Ing to 25 ng of scintillator nolecule,

preferably from0.5 ng to 15ng of scintillator nolecule, nore preferably
10ng or above of scintillator nolecule

It will be appreciated that the formation of liposomes is well known in the art.
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.



25 was dispersed into 10 ms of a | % DTAB solution. Therefore the fourth
aspect of the invention also provides a nethod for inserting the
scintill avor2/mabecul es into a mcelle. WO 02/14290 PCT/ GBRAT/GB6D®36916 Al |
preferred features of the first, second and third aspects of the invention
also apply to the fourth aspect. A fiftlé aspect of the invention provides
a cell incorporating a scintillator nolecule 5 where the scintillator
nol ecule is inserted into the cell nenbrane of the cell w thout affecting
t he normal okl prefared femntdsaditregirstPsasbed aisl fhirdtaspectsedf] themmertionalsy apply
scintillator _nolecule inserted into the nenbrane and a nenbrane bound
protein or r'8 YraPectnt erest. 10 The cel | can be one or nore-
prokaryotic (e.g. bacteria) or eukaryotic (e.g. fungi, mmmls, reptiles,
insects, fish) cells. Preferably the cells are mammalian_cells. The cell of
the fifth ashéidth aspect hétheriwemtippnrovides BeeH desrporaitig assintidlator molgeale
expressing rgtein of interest. .Th r ot el t] I; duced
into th celﬁeﬁ)ﬂﬁ mﬁlaﬁ Ogecggeﬁg%r}sfﬁ?ﬁ\r}eo%F?gﬁrmeé%rn{e}%sdggﬁa%ﬁﬂ IFHO'EJIPWES) or
i nduced ( pr ogresfl tHe HoesaPRSalat Gnegeiiag. NPefdrabllj the cdlheonpaint @samtityorbe
menbrane bound (integral or extrinsic) or may be. located in the cytosol.
éﬁ%¥ bpw

Al t er nat i velgoleguleynssaed into Hregnanbiapmindiemengrane G H gt regaptor;
expressed on Le}i'?esti nternal or external cell surface. ' The cell may be
modi fi ed 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 cells can be Erogided

(’iS m xe dDOBi.(H atti o(ges g{n f:el ls (i.e.
of nor d0t hanTlmeslk sAsdegineof G Y R S EALGUPE AN §& A8l at or

nol ecule | o gﬁi,FiIa eI NPRMEblyehy cfs afehbmbaiadcdssays 25
wher e bi ol oglglca gél’lr(%)rtg%lﬂg%?(?s’i ty)e(i%s noni torgd b§/ Ss?e of radi ol abel | ed

nol ecul es. Assay systens incorporating these scintillator nol ecules can be
used to i nve'ﬁnle gﬁ{ gf the fifth aspect of the invention may be taken from any cell-line expressing

a protein of interest. The protein may 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
ié 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 bé 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



cellular processes in real tinme. Assay systens where these scintillator
nol ecul es can be used include (i) incorporation assays (ii) transport
assays, Wobpd14pndi ng assays and (iv) signal transducti oPCEGBdAi/€®95 30 WO
02/ 14290 PCT/ GB01/03695 17 (i) Incorporation assays are used to nonitor
intracel lular bi ochem cal processes suchl7 as protein synthesis (14C/ 3H
35S-net hi oni ne i ncorporation), cell proliferation and DNA repair/damge
(14C/ 3Hthym di ne uptake/incorporation) and |ipid metabolism

(i ncor por at i @nnoérpdrhGon Bésalaire ibeidopnasior surasyllulg Kipdhemigahbrogesses yighspor t
assays, neasuring the trangpost ;of a wide variety of radiolabelled (3H

. X A y I
14C/ " 35S/ 45sarotepesypthesisdt Fattls $-meduening ingryposttiog)cell grodifgrajorpndeel | s
can be used to nonitor theiactjvity.of channels an arriers. | ddi tion
to kinetic QNM@@%H@W&%%@H’@‘-@V%@%%Q @P@Pﬂ@gp ihtpbcf?lg*@B? VAt or
studi es can al so be.car (i l.eading to.the identification of transport
i nhibitors tWACRYGIHEO o@g#@g?lﬁgﬁé?%bsggst)i c agents. (iii) Binding assays
i ncl udi gg receptor binding assays require binding of a radiolabelled (3H

14C/ 35S/ 45Ca/ 1251) ligand from which both receptor ,gunber agd 15
affinity can(ibéenbrne Heeport @sitiioMmePEinsa R o] 2a78e VHFYIekd to assess

T gands ar c BORBREEACTY Gual) 81 o Baverelrg apiypea b (FablREE

i ncl uding pugingr aic6 o ALLRAGEOLGIvAYSS BhdiRbising calkRESH QTSI BRSkicaNy
others. 20 (1v) Signal transduction activity can al so _be investigated with

radi ol abel | egtudies ofithembessdngsnost modins wsbiterastvate grdiesran abothasaredcan be
noni t ored usjng. 35S- GI.P - 33P] 1 ATP_ b ndi noni t or
pr ot ei t%hos Lﬂ%gWIt%f}?eo‘ﬂ‘?mﬁaE&% &H%‘F% @{%ﬁgﬂrso{}lgﬂg%b?ﬁ&g@%}la Fag’re aaﬁcsduct i on

and 45Ca canypgysed to nmeasure

(iii) Binding assays including receptor binding assays require binding of a
radiolabelled (3H/ 14C/ 35S/ 45Ca/ 1251) Jigand from which both receptor number and
15 affinity can be calculated. Competition studies can also be used to assess potential
inhibitors/activators of target receptors. A wide range of ligands 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 S-GTP
gamma-S. | 33]E’]—ATP binding can be used to monitor protein-phosphorylation.

45
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



cal ci um upt ake. Radi ol abelled I1P3, 1P4 and cAMP are al so comercially
avai l abl e 25 and can be used to investigate signal transduction. In
general , weazunrbihg the activity of radioi sotopes requiresPCRGBOUIBPUPLI ON
or isolation of cell nenbranes; real tinme neasurenents are al so not
possible. Wth the use of the WO 02/ 1429 PCT/ GB01/ 03695 18 scintillator
nol ecul es of the first aspect of the invention incorporated into cel

menbr anes these problens can be overcone. An alternative enbodi ment of the
fifth aspectscofilletoe niolsosles o6 thedirshaspess ofthieiimisstipp ingprposated g ¢edl

i ncorporating one or.nore .scintillator ecules of the first aspect and
one or m)re‘g‘ffpg’iaa?%@es@rpr?@?gﬁf%]r%e%‘%rcloﬁéérest. For the purposes ‘of the
invention, the protein or receptor is purified, partially purified or

reconmbi nant. As di scussed above, the protein_ may be cytosolic ge.

protei n ki nabepltepativsrimtadanes of the(Hihyasped & e PETSIRE RET ahrpg? %T_Bgelis or
i on chapnel %icg@gﬁ}%glgalog)é&ﬁlg%glg opﬁlopaA{cﬁtilﬁ%frme es\T Rk £t dsB6ctRhaghogr 10

assay syste usse OVE. preferred features of the first,

second, thi rgopofetiisror fecapipeaifintefest Hevritimmmpossn ofiths anveapp, yhe protefieof i f t h

aspect. 15 A sixth aspect of_ihe prfntion rovi des,.a nehhgd(g{eigggﬁﬁing

the scinti||&eeror igpPreed. 8arts 1YPH%.1‘F ?r.srtef’(%{g‘%é‘@%t' (HSCPEE &t ﬁ’ one

met hod, the geipt !{cﬂo?&lf(&r(e.’éﬁ@%@iﬂ ‘Einh%) oF ﬁe?ﬂb@éﬂe)bohﬂ& &4 8evenitBs@embpasome or
n at or

m celle. The 'sti | ecul e-mcelles or scintillator =

mol ecul e- | i peseyres caie inoudst Suchiipdsontes ot alitedlepeast heruspil jn the bingling 40,
preferably 37C for between 30 d 120 mnutes. In an alternative nethod the
20 sciAPill a@%?Y%Feé%stﬂséhchssieﬂgﬂ%vft ed directly with the cell. Al preferred
aspects of the first, second, third, fourth and fifth aspects of the
invention, also apply to the sixth aspect. 25 A seventh a&gect oﬁ thle

i nvention pr avipesrad Kiatureorfhe Srshgeeond; fardomd fopthgspeqts el BpgrvepHen also

EIC![ ntill at Oragﬁly?&flle%tﬁfasf)ehc% invention. In an alternative enbodi nent, the

15 A sixth aspect of the invention provides a method of inserting the scintillator
molecules of the first aspect into the cell. In one method, the scintillator molecule is
initially inserted into a liposome or micelle. The scintillator molecule-micelles or
scintillator molecule-liposomes are incubated with the cells preferably at 20 — 40°C,

preferably 37°C for between 30 and 120 minutes. In an alternative method the

20 scintillator molecule is incubated directly with the cell.

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 micelles e.g.

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



conprises one or nore reagents for the formation of |iposones or mcelles
e.g. detergent nolecules or lipids and a scintillator nolecule of the

i nventi owOWDIQ% 14290 PCT/ GB01/ 03695 19 All preferred frar/ocBesishst he
first, second, third, fourth, fifth and sixth aspect of the invention also
apply to the seventh aspect. An eighth akpect of the invention provides an
assay systemconprising a cell, one or 5 nore scintillator nol ecul es of
the invention and a protein or receptor of interest. In one enbodjnent of

the i nvent i obll preferresicheniurasiof therfiralp besond.dBirdrfauntlh S ang spxih gsRerirfdhs |
menbrane of .a cell contaj ni I ar receptor. Radiol abell ed drug

nol ecul es blflﬂ%fl%tog af g%sggég%osr%g&g%éég%ﬁ'gger scintillation as a result of
their interaction with the 10 nenbrane anchored scintillator nolecules. The

techni que can then be used to identify nem1dru958§cog§etjn% nﬁlecules)
that bind toAp&tEhih #pect OhSUBYEIHRBPFOVARSS 2R R§say TSR SHPREETE RS Ul abel | ed
l'i gand. s The j st hd b pRReih dpRickhbedr invkga t he

r adi ol a%el I e%gﬁ%glfrtllygﬁé ?Eézg{eggggl%\g?lgénﬁgn\sé%? %’IIFI Iellati on L{)s oblgerved. 15 In
an alternative enbodi nent the scintillator nolecules are used in

al ternative embodi scintillatc ul es are |
ol boul e canETBGH oERe PR AP BYOT A TR ke erar e £E % ey en

expressi on of Ayt Mest PEAE EddlainihBUS partili@r Reptot. NtRadAdHU8d degtindldealek owi ng
application OF a radiol abell ed nol ecule, the true target for the . drug has

been i dent i f biad.to 2 Gueptersirodi neger ssintilsdon agRpsulisple®eir grterason yidnhFon i s

the use _of scintillataor A es t.o det 1 ! :
Spoci 690 s bR RBReE! By A oS, i O F RS CAF IR RALL fthaliny
neasurement iy r&diol@hgietiag-melehiles)i teat bimic @ peveptoronhronglo thet lability to
nonitor protein synthesis and uptake and incorporation

radi ol abel | edisplagnihgi diotabelinsniigagd. ckheldgrbicAtien at p gV e 08 gt
;2 I : \ljlxt 3 : gf ef lﬁ%ﬁgz ggéigiagﬁgegggaﬁh ksecﬁsﬁ%?:ﬁtaﬁ@}ﬁ it obpbdt 0 assess
15 Tn an alternative embodiment the scintillator molecules are used in conjunction with
antisense molecules to ascertain whether a particular molecule can bind to a given
cellular protein. Antisense molecules prevent expression of a given protein. Thus
when no scintillation occurs following application of a radiolabelled molecule, the true
target for the drug has been identified. A
20
One embodiment of the eighth aspect of the invention is the use of s‘cintillator
molecules to determine whether a particular species is being taken up by a cell.
Amongst these applications are measurement of radiolabelled-methionine
incorporation into cells to monitor protein synthesis and uptake and incorporation of
25 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.



systens such as channels and the inhibition of these pathways by potenti al
therapeutic drugs. WO 02/ 14290 PCT/ GB01/ 03695 20 Further uptake

experi new@otianzeo i ndi cated that the scintillator nol ecul eBCT&BOLE3695
successfully used when the source of ionising radiation is a conpound

| abel led with 14carbon, 45cal ci um 35sutgphur and 33phosphorous. Thus, this
scintillation assay has an advantage over the previously discussed
scintillation proximty assays as it allows the 5 use of radioi sotopes

ot her than IBfihetipiske dXperipentsdnrvethdfoatt tha sheofeirttilatorimalequleseenhe, third,

Lhe e gnt h cSERBtNY BEATRTR SRR oBRine R T W A ooy Rhefa P ¥ 1 ©
conposi ti on BompL S RGHLANeSQihIPLR 2 SdsPhdrbhAtRus MalsaeHiBa®bn 4588 haawant i on.

The conposition may conprise one or nore scinti I1at or nol ecul e of the
first aspectadvhntbgroventterireanusiy disovssehscintdlation proxamityi essass as it plipvesdhent

i ncludipg a stahil|si agent .. aget ergent and/ or a dye. The conposition
may be groviWgﬁ?@l‘ﬁsqqggﬁﬁ%&er?@o?ﬁ?ﬁg , as a solid, a powder, a

| yophi |l i sed powder, one 15 or nore granules or pellets. In a further

feature of the ninth aspect of the invention, the. conpositjon nmay conprise
two or rore ABipmferredafeamressif deaifiet seqoad, ‘ﬁ}i@;efoéﬁwfélhéﬁ‘tﬂé?‘yl Hredh genegisst i ¢

properties. %ﬁ%mﬁ?‘?‘m eﬁs({ &%g)h,%oot e%&%ﬂf’%kg&j | I ator nol ecul es may

scintillate eren adi 01750 es allowng greater sensitivity to
be achieved. Al preferred aspects of the first, second, third, fourth,
fifth, sixth, seventh and ejghth aspects of the invention also apply to

t

the nidfh aspaainth aspept eidhe pvgatiarRrogides f ORI GHIBIHE WELT HOKS
conpri sing a sGhid,! 1o BPME SV eRtib2 Thd E9§IdsitRR rhdlf @ndpriz@iohé 6tihare cel |
line and a r %%@gﬁg%éﬂhﬁé@{? I gand. Tnan alt ernative dvenbfl%)dj ment, the
sci nti || at or seimtileearimoleaulpo bt dest asprseof ibd invengomin dopdetendrithe Bebee
delivery Veh:lmcglre%ient including a stabilising agent, a detergent and/or a dye. The composition

may be provided as a liquid, a solution, as a solid, a powder, a lyophilised powder, one

15 or more granules or pellets.

Tn 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.



WO 02/ 14290 PCT/ GB01/03695 21 Al preferred aspects of the first, second,
third, fourth, fifth, sixth, seventh, eighth and ninth aspects of the

i nventi owa@abzorapply to the tenth aspect. A el eventh aspebCT/GB01/0E3895

i nvention provides the use of a scintillator nolecule of the 5 first aspect
of the invention in an assay system Prellerably the assay systeminvol ves
the use of one or nore prokaryotic or eukaryotic cells. Mre preferably the
cells are mammualian. In a preferred enbodi nent:- of the inventiagn, the

sci nti || at or Afiptefionddeaspects nEe fiest, senens, thisl, fovethe 8fth, sisthpscxprthorishthendel | .
The insertion of the scintillator_ npl I ither directly or via a
del i very vehl?leﬁ%easg‘?fg Ofgdéle YR cgg%l%oeapg?}(;%tg% eﬁg?gsgregf erably the scintillator
nol ecul es are used in conbination with a radiol abelled noiety, wherein the
noiety is radiolabelled with 14C,  3H, 35S, 33P, .45Ca,. 125L 15 Thg assay
syst em descr Alsiarenth asprst of tgdntentian pevidestheruse Of asentillygar waloye ofibEd o

identify cel Lul ar [ S Wt hi- Res first,
Second, St bi 1o ReRErG y POt o g sysfieh, PFEEI Ao ASEEBsRnpin DRSS et
aspects of tine uséwesite @makpeokapypitiy ot eultangotiel celle nMorapysértbly Teecllhgient i on
is nowillustrated by reference to the following non-limting exanples.
These exanpl Bandidded are further illustrated by the drawi ngs, which are
sunmari sed bel ow. 25 Brief Description of the drawings Figure 1 is a
schematic representation of a cell containing inserted scintillator

mol ecul es anth aptefardpatodohanoé thedhvantiverthe scintRigiorgnalsetlp édnsstsd i4at e can

pass through thjs channel, _ bringihg the su I il with the
et 11t or tselarennracormaerLobiinig RrR o bRt QoRetlolycitlel 7.0 be
transport ‘ | QiR Yr Wi 4 Helivery vehicle such as a liposome or micelle.

Preferably the scintillator molecules are used in combination with a radiolabelled
moiety, wherein the moiety is radiolabelled with *C, H, 38, 3%p, 45Ca*, 1251,
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



WO 02/ 14290 PCT/ GB01/ 03695 22 prevent the transport of the radioactive
substrate through the channels thereby preventing scintillation. Figure 2
i s a conpednyonddf the degree of scintillation of the sciP€T/GBat/@¥69s

nol ecules 5 ST1-ST |1 conpared with the commercially available scintillant
"Mcroscint". Figure 3 shows the scinti2dant activity of the scintillator
nol ecul e-1 1 posone preparations on the addition of 0.1 mcroCG 14C-taurine
to 0.5nl |iposone solution. 10 Figure 4 shows the effect of increasing the
ratio of sciprevdnt dtedrangpéreefithe radioactippsbrate (lmorgiptheshanelkdbdB®Y f or mat i on.
Figure 5 indicat %gs thethunear response of the |iposones containing
scintillant HEYLEIEEETUGHERY ved when the activity of taurine is increased
fromO0.1 mcroC to 1.0 microG . 15 Fi gure 6 indi cates the uptake of the
fluorescent probe N-678 into HeLa cells after f bat.ion with cationic

| i posonmes (aElgam:iZISaICO%mflé‘é’r <|>@ %ﬁ%%‘r%ﬁﬁc af(“'b‘)o ‘gf‘“ﬁﬂp%llafmilﬁ e%‘g?ses t he

upt ake qf € heyseirnl il aton e £ Ul as STty STRA0&iSTibuati8Godfhe 20 and 120

m nut es by |gur di cat es t e uptake of 14C-nethi oni ne by
HeLa cells containing inserted SCI ntillator nolecules. The insert shows

nmet hi oni ne uptake in HelLa cells nmeasur usi ially avail abl e
scintillati oﬁlg@ﬁc?v(%}élws th?S"lF‘iﬂéaé’rt actyty gﬁ?ﬁ: H@Wé ‘?ngﬁe BP°14C met hi oni ne
by rat C6 g b%g?ﬁglﬁgﬂg & e Qﬂdﬂneﬁ 8rd @Qmm%fﬁ Igeiditint k0.9l ipbwaiel seRitiothe

i nsert shows ronine uptake in C6 glioma cells measured using a
commercially avail abl e SCI ntillation cocktail. WD 02/14290 PCT/ GB01/ 03695

23 Fi gu]rs(ﬁ \:,ng Fllgrl]lgel g ahows the eftu & o?"llﬁnecrggsin%%é G %ifgahﬁﬁat@/ mblekfle ?c?iiﬁo%om-ghe

i nsert
(DOTAP) on liposome formation.

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.
15
‘ Figure 6 indicates the uptake of the fluorescent probe N-678 into Hela qells 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
20 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 HelLa cells measured
using a commercially available scintillation cocktail.

25
Figure 9 indicates the uptake of 4C_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.



met hi oni ne uptake in HeLa cells measured using a comrercially avail able
scintillation cocktail. 5 Figure 11 shows the results for ST4, initially
t here wasveo2/upppake of 14C-net hionine but after approxi nRBCERIGBIV@6hdUr S
accunul ati on of 14C-nethi oni ne began to occur. There was no significant
di fference between cells pre-incubated wegh ST4/ DOTAP or ST4/ DOTAP/ DOPE
10 Figure 12 shows the results for conmpound ST4 with the inset show ng
thym dine wuptake in HeLa cells nmeasured using a commercially avail abl e
scintillant Eisuke H) indicafes gher eptd® of HiSwmethinminestsyHeka calls. Thglinsenshows coi d
receptor bindi assay, carried oyt on C.cells. 15.Fjgur 4 shaows,
resul ts of aff'“EXPYBRY Hétﬁg%m%eﬂf BI5PEE g %Forgﬁl}-effé%z@gr@?ﬁﬁé%ﬁ‘émﬁ%ﬁ ed
out on HTC cegdkssil. Fi gure 15 shows the results of a (3-adrenergic receptor
bi ndi ng assay was carried out 20 on C6 glioma cells incubated with
scintilipid. Figure 16 shows the results of a Na /K+ ATPase bi ndi ng assay

carried cout He cel r L ng...3 uabai n_as _the radi ol.jgand. WO
02/ 14290 PCT?@&#%%% t{l‘g?g“%ﬁ%%slgﬁ%g}%%reée yas ’E%H%%E?% nezf‘i"edélgf”ﬁ‘tei | I at or
mol ecul es Wi bix FREERokiaiddly 3% bl abamaiont dfl'f @midhibnihb Be gt btddrant
activity of the synthesised scintillator nolecules was conpared with a
commer ci al | y Thesivasmosigificant diffgrance ketwiees eslistrromeppaed 3i@)STHPRGAR oret hod
based on th i Cl apham et al. (1997) Tetrahedron Lett. 38,
52. Seri al d?frﬁ{iﬁgﬁ?gﬁbpﬁe scintilipids were prepared in toluene to give
final concentration concentrations of

10 Figure 12 shows the results for compound ST4 with the inset showing thymidine
uptake in HeLa cells measured using a commercially available scintillant cocktail.

Figure 13 shows the results of a glucocorticoid receptor binding assay carried out on

HTC cells.
15
Figure 14 shows results of an experimentshowing displacement of H-dexamethasone
carried out on HTC cells.
Figure 15 shows the resulis of a B-adrenergic receptor binding assay was carried out
20 on C6 glioma cells incubated with scintilipid.

Figure 16 shows the results of a Na'/K" ATPase binding assay carried out on HelLa

cells grown using *H-ouabain as the radioligand.



1010 MM 1 mM 0.1 nmMand 0.01 mM A 14C- hexadecane stock containing 0.1
C per 100 | toluene was also prepared and in a 96 well plate format 100 |
of radi olvadet/142.as added to 100 | of scintilipid per wellpPCHGBedozmasl
counted. For conparison, 100 | of radiol abel was added to 100 | of
Mcroscint 20. The results are illustrat®d in figure 2. 15 For each
scintilipid at 10 MM the percentage efficiency of scintillation relative
to Mcroscint 20 has been cal cul ated and tabul ated-(Table 1). Table 1. 20
Scintili idIcYam@es2 ST 3 ST 4 ST5 ST 6 ST 7 ST 8 %Efficiency 34 33 30
15 13 10 8 12 Scintilipid ST 9 ST 10 ST 11 % Efficiency 9 0.6 65 WO

02/ 14290 PCT/ GB01/ 03695 25 Additional experinents performed by the

| nventors haye, foind tBahpRAs: AfschltfatGiORBRERleaWith @¥ahbRRIR Sailiblel | ant s
3- hydr oxyf | avone, POPOP (E, 4- bi s[ 5- phenyl - 2- oxazoyl ] -benzene) or butyl-PBD
(2-(4-t-but Wepdtdhmplty - 5- (4- bi phenyl yl ) -1, 3, 4- oxadi azol e) coul d be

i ncorpogat ed into |iposonmes. 5 Exanple 2: Incorporation of scintillator

nol eculeés into |iposonmes. The lipids (a) phosphatidyl choline, b)

di ol eoyl t ri meg i AIERPAERALP bORB R entAdked kcindliistbeppldcnlesaab yoapared ivitna
pr opane/ di ol eoyl phosphati dyl et hanol am ne). are 10 di ssolved in

chi or of or m nesmhaersiallylageidpbid scintillpet, JEpIossing 4 @aghradrusingaeethgd brgsd ope: 1.
ensure.  compitat S HERSCL BT B8 PR rar el B0 e o or at
| east two hogescinfifipids were prepared in toluene to give final concentration concentrations of
10 10 mM, 1 mM, 0.1 mM and 0.01 mM. A "*C-hexadecane stock containing 0.1 uCi per
100 pl toluene was also prepared and in a 96 well plate format 100 pl of radiolabel
was added to 100 ul of scintilipid per well, mixed and counted. For comparison, 100

pl of radiolabel was added to 100 pl of Microscint 20. The results are illustrated in

figure 2.
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 | ST6 | ST7 | ST8
% Efficiency 34 33 30 15 13 10 8 12

Scintilipid ST9 |ST10|ST11
% Efficiency 9 0.6 65




| i posonmes are then forned by resuspension in H2Oto give a final lipid
content of 10 ng/m. In sone cases warm ng the |iposonme suspension to 60C
was requiwed2/14ebe 15 |iposonmes were exan ned by m croscoppCT/GBotessks f or
stabl e |iposone structures and 14C-taurine added to an aliquot of the

| i posone preparation to check for scintibkation (Figure 3). Scintillator
nol ecul es ST3 to ST7 and ST 10 exhibited significant scintillant activity.
20 Exam nation of the |iposone preparati ons under a m croscope give a
qualitative Avdisuabexpkritnhets padompdrigtthe hvehtotdieavs fouid thitpiotdle bfthe t he

| i posonre nenmbrane. .The results.indicate that ST4, _ST5 and ST10 formthe
nore stable Icf’lﬁl&ﬁfﬁ’r%lg' %Yﬁ&gbslﬁfcéﬁtg:laé‘?% %ﬁg‘%\ﬂﬂﬁ?‘@?@ﬁj@@ Qnﬂr%giph%)’ézcr yst al
deposits of th LHtnbd depi froun g4 _5€ ' S am ni ng the
upt ake of sci nﬁolglgp%géﬂiemlgoug%iltﬁﬁg ﬁf Rg{%%@zggﬁ%}%ﬁg@j }’g’)&cel | - based
assays were o#pdipzade)cgnldbietihcogratediiBo diposo8®E0. Fornul ati on of |i posones

wth i ncgeasi ng scintilipid content indicated that the optinmmliposone
preparation was 8ng scintilipid to 2ng DOTAP per nml of |iposone suspension

Fi 4 b I hi i+S . . WD 02/ 14290
g Figure « g) 2 ggmi,g)ge f:gO?r%%bgﬁﬁatﬁﬁ%?@é%ﬁ&ﬁr%%g?cdﬁs lhboels.g&s%%gﬁe

on used. respon was observed when
14C-taurine activity was increased from0.1 G to 1.0 G (Figure 5. 5

Exanpl e 3: Incorporatiaon of scintjllator nolecules into cell nenbranes Two
appr oaches \Aér&‘é lig gahﬁwﬁﬂ%amhaﬁ%@ g& AiplsoyitEmgthymyBemuE. Propans apdc)

menbr anes. G@le%ﬁ%ﬁarﬂneﬁm%pﬁﬁ%&%@@&g@@?&e&lﬂaﬁoﬁ?ﬁﬁé ipgd above)

and (B) mcelles.” 10 M'cell es ar'e aggrega | ecul es such
as sur fHtt antdsssaived hachdorbfoem/misthahol wiode withi the sintgipdé Lindee igvestigatiohi(s: 1;

i nvestigation. d.the rfact ant . DTAB dodecyl tri amroni um
b o de5. whi CR R GR) e RERReAEo Gypes Boger 7 sichm DTN T8 SR

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 A liposomes were examined by microscopy to check for stable liposome structures and

C-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 8mg scintilipid to 2mg DOTAP per ml of

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



0.5%o0r 1.0% Prelimnary work indicated that up 10 ng scintilipid could be
dispersed into 10 m of a 1% DTAB sol ution. 15 Radi ol abel |l ed |i posones
cont ai ni mgovhes2sci ntili pid nol ecul e were produced and t hePCpBakesehy a

wi dely avail able epithelial cell line (HeLa) was investigated. The

radi ol abel | ed |i posones were conposed of 28ng scintilipid, 2ng DOTAP and 0.5
C  14C- DOPE resuspended in 1 m H20. The |iposones were then diluted 50%
in 20 phosphate-buffered saline (PBS) prior to incubation with the HelLa
cells. HelLa cefipssitivengedgrown to confluence in DMEMin a 75 cn2 flask, the
cells trypsinised and seeded on to 96 well plates and incubated for

approxi mately 48 hours to confluence at 37C in an 021CQ2 incubator.. The

K ' ' . o
cells were thﬁ@h&@?&%&ée@va@%ﬁsér@ed wARVeCihGin %&MHWWE%QS%{ﬁ‘gﬁEQQ lgd

serum di srupts |iposone uptake) and | ncubate

| i posonme prepaddi@nFiguddf). 1/ wel|) for either 30 or. 120 minutes at 37C
After ingcubation the 96 well plates were washed thoroughly in PBS to renove
any unbbund |iposones and the plates counted for R-scintillation (Figure

(he Fola col 12 RISt qpeeotirinion™d sehleiolac bl RUTbRefab 20 1021, o

14C-DOPE that is al so taken up produces scintillation. Exanple 4:

14C- Met hi oni ng_upt ake ,assay 5 La cells were grown to confluence i n DVEM
T 780rD 11 asKEOGHEFORHER el TOREGPOBE SigTtioH] RGeS bRewaranes.

overni ght at (¥ Catidiic ¥ipbdoRits chhtBRIRODOTA Pl AE A dMEM IR vey £RI (@ §Hciet h DVEM
havi ng 14C- net hi oni ne added in PBS and the |iposones added. “The

conposi 19 on d¥licehes ar¢ presesatss of pejphiBermolesitles sichpis gurfasiantpaTRvedseas pedded
050 L 1 VR0 IS By S TRl ek bt I
(dodecyltrimethylammonium bromide) which was dissolved in PBS at either 0.1%,
0.5% or 1.0%. Preliminary work indicated that up 10 mg scintilipid could be dispersed
into 10 ml of a 1% DTAB solution.
15
Radiolabelled liposomes containing the scintilipid molecule were produced aﬁd the
uptake by a widely available epithelial cell line (HeLa) was investigated. The
radiolabelled liposomes were composed of 8mg scintilipid, Zmg DOTAP and 0.5 pCi
YC-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 wa;hed in PBS to remove the
growth medium (presence of serum disrupts Iiposome 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).



Figure 8 shows the results for ST4, ST5 and ST10. The inset shows
nmet hi onine uptake in HeLa cells neasured using a comercially avail abl e
scintill amoororkiail 15 (Mcroscint 20) and this m rrorspChveBorgshi s for
the ST4 and ST5 | oaded cells. The scintillant activity of ST4 |oaded cells
is greater than ST5 or ST10l oaded cells,24s would be predicted fromthe
results in figure 4 and figure 7. The nethi oni ne uptake assay was repeated
in arat neuraonal cell line gCB &:iona). The 20 °C6 gliom cells were grown
in Hans F12 wesilpionsouaig ndicpishiiahihs Hele cllphavedaiiair thp sapdat ajhs
identical. T .S Al h } O, r aRlBtB:
358—N@thioniﬂgiﬁﬁig%%&ggoﬁﬁg ﬁ%?gzggg%gﬁgﬁﬁﬁgﬁgﬁgﬁgé?ggﬁbLa]%ggn}epeated
usi ng 35S-net hionine. The results obtained were consistent wth uptake of
14C- et hi oni ne and arey, in figure 10. Exanple 6: "Real tine'

14C- Met hi oni f&aupleske a%b‘fl“%’iﬂz‘%sﬁf&‘n GB01/ 03695 28 34C net hi oni ne
upt ake was al so shown in "real tine'. HeLa cells were grown to confluence
in DMEMin 75 cn? flasks and the seeded_onto 96 well| &%ates and i ncubat ed
over ni ght at He&celBheerpigtawiciel donfluence in RMEMris Ubemetasks epd genseqded ppig

cotnti 1 pra O8RS RS Tafalrg kit A 0" AF VR RETRE NG HscREM was
resuspended k& doeh WHRADRBU hhviRa MY meihidMiRAddBd INPBEBR thENBosehdshdued. e

incubated in the presence of Iiposones for 120 minutes at 37C. DVEM
cont ai ni ng 14Ge nenpostimes thabpedoares adide dmescahitipidn dmg P ERE ressrapdedinoy er

time. Fjgure.l ws, the r | t.s .for i nhtiall. r ake
of 14C Hbt hi &ﬁhﬁzrtg%u‘%d %?ﬁ'é’rd%ige&l&i‘ﬁ\a‘?%%%h?f%%ﬁ% lé%&é)l%%ﬁlﬁ%}[ﬁ% e 10
met hi oni ne begg@adinied OCLM 60 IREB@nM@ARedN0 Significant difference between
cells pre- incubated with ST4/ DOTAP or ST4/ DOTAP/ DOPE. Exanple 7:

14C- Thym di ne uptake assay 15 HelLa cells were grown to confluence in

suppl enment ed Pli)g'\{l%% isﬁ'ovZ? &@@esﬁﬂt?%‘ﬁsﬂ[‘ §T§ B STlO.‘ The inset shows methionine

uptake in HeLa cells measured using a commercially available scintillant cocktail

15 (Microscint 20) and this mirrors the results for the ST4 and ST5 loaded cells. The
scintillant activity of ST4 loaded cells is greater than ST5 or ST10 loaded cells, as

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 experimeptal

protocol was identical. The results are shown in figure 9 for STA4.
Example 5: 3°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



seeded onto 24 well plates and i ncubated overnight at 37C. The nedi um was

then replaced with serumfree DVEM and i ncubated for 24 hours at 37C. The
serumfr &e0 0DMEM was t hen repl aced with DVEM cont ai ni ng 1BECFGBYMI3dhe (0.2
Ci/well) and incubated at 37C for upto 24 hours. To term nate the uptake

assay the cells were 20 washed in PBS an@8l i posones added. The conposition
of the |iposones being 8ng scintilipid, 2ng DOTAP resuspended in I H20
and finally qiluted inIm PBS. The cells were incubated in the presence
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Example 7: '*C-Thymidine uptake assay

15 HelLa cells were grown to confluence in supplemented DMEM in 75cm? 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 nCi/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 1m] 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 Hel.a
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 glucocoﬁicoid receptors in HTC cells, *H-



15 Exanple 9: d ucocorticoid receptor assay The glucocorticoid receptor

bi ndi ng assay was carried out on HTC cells grown in 96 wells and incubated
with sci wob/pizde The cells were washed three tines in a PEPEBo/nsHS er ed
saline (HBS) (155 mM NaCl, 5 mM HEPES, pH 7.4) then incubated with 20
various concentrations of 3H dexanethasop® (5 x 10-10 Mto 1 x 10-8 M for
30 mns at 37C. The cells were then washed three tines with ice-cold HBS
and the plates then counted to ascertain total binding. To ascertain

non- speci f i cdiiydeaipgertoie biates todbadremdr giatr¢opproin glitemacadishadBheuakeie used

but with the addition of 20 x 10-6M ~cold'" dexanethasone, specific binding
was cal cul at%‘&g%t?ﬂl?ﬁ?/ﬁz%@gﬂ%@t%%n total 25 binding and non-specific
bi ndi ng. The results are shown in Figure 13. An experinment show ng

di spl acement of 3H dexanethasone was also carried out. 1 x 10-9 M
3H- dexanet hadowrk ofidls agdaaento! ddtel is ebinsonro el ghrpe asseyrcraradd duhdiash of firg

concentration f “cold dexanethasone (5 0-.10 M.to 1 x,10-8 he
cells were Vﬁéb@?%%@%ﬁéﬁ@&ﬁ%ﬁ@g’ 75%812?}?%%30%&?@8 bee S%‘ff‘eg%f%? g&’ eilt 37C
before bei ngswasheds and NaLLIE cdifl8ver€ StehwinSin @hinfrlind essaf@¥nedfign Shown in
Figure 14.. Exarrpl e 10: '(3-adrenergic receptor assay 5 The (3-adrenergic

recept or bi nelinpienaeited,/with essentidl pminansidspR6 ehogkicehnziewnis Hgpoihld n 96

wel | s and i ncubat ed th sgintilipid.. I r e imes in
S horsbut £ aFanrand Hale RElsMS BBV p SR I SR At i,

i ncubat ed Wi tare Wadhe@ ks PBOREE Béllsdbdded svidl scitligid e p halupreBAmIrhé 1 x 10-8 M
to 1 x 10-4 M for 30 mns 10 at 37C. The cells were then washed three

times WG h i cempodidonveShapeintilind peing SmetspistilipidodmedOT AP seuencndedhin latla|

bi ndi ng. To ertai n..nan- speci fi i-ndi d ' of

SHai huar oal LOBR el CRE Bl o5 T i MG AR FanRRAGRRI AR IR, ©1 ) o

al prenol ol , sRAGI h&ddd MdiRdcaNenceBAtedhted7ed as the difference between total
for 24 to 48 hours.

15 Example 9: Glucocorticoid receptor assay

The glucocorticoid receptor binding assay was carried out on HTC cells grown in 96
wells and incubated with scintilipid. The cells were washed three times in a HEPES-
buffered saline (HBS) (155 mM NaCl, 5 mM HEPES, pH 7.4) then incubated with

20 various concentrations of *H-dexamethasone (5 x 10'mrM 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 10" M to 1 x 10 M) the cells were



bi ndi ng and non-specific binding. The results are shown in Figure 15. 15
Exanpl e 11: Na+/ K+ ATPase bi nding assay Binding to the Na / K+ ATPase was
carried ovwoopn2biela cells grown in 24 well plates using BefFocBabeiens as t he
radi ol i gand. The cells were washed three tines in.a HEPES- 20 buffered
saline (HBS) (140 nM NaCl, 5 nmM gl ucose,30.5 n3M MWyC12, 1.5 nM CaCl2, 10 nmM
HEPES, ph 7.4) then |ncubat ed with various concentrations of 3H ouabain (5
Xx 10-8 Mto 1 x 10-5 M for 40 mins at 37C. The cells were then washed
three tines intibated foe3@ alinhtdB3ATCbéfbe Wlingd washed and camtdde thetresudis o€ thiai n
total binding. To ascertai.n ngn- specific binding the sane concentrations
of 3H ouabai #SHeHE SREHIEIgURilfh the 25 addition of 15 nM KO to the

i ncubati on medi um specific binding was cal cul ated as the difference
between total binding and non-specific binding. The results are shown in
Figure 16. ViGx4@pledd9Op-RAdFdneRgd + R0 asly Exanpl e 12: Preparation of
scintillator nolecules ST1 5 ~R OH i) NaH, DWW L76%M W. O PhO Ph i)

R- Bryl 563 Al cohol = 0.50g = 2 mol . Sodi um hydri de (60%i n oiI) = 0. 160g

(903 = 0,090 Ese Bl SRt R R 08 o,
50cn8 round M%Dm ihtwsked VDN/Fscmtlhpld The cells were washed three times in a MOPS-
buffered saline (MBS) (125 mM NaCl, 25 mM MOPS, pH 8.2) then incubated with
various concentrations of *H-dihydroalprenolol (1 x 108 M to 1 x 10™* M) for 30 mins
10 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-dihydroalprenolol were used but with the addition of 10x 10° M
‘cold’ alprenolol, specific binding was calculated as the difference between total
binding and non-specific binding. The results are shown in Figure 15.
15 | ‘
Example 11: Na'/K" ATPase binding assay

Binding to the Na'/K* ATPase was carried out on HeLa cells grown in 24 well plates
using *H-ouabain as the radioligand. The cells were washed three times in a HEPES-

20 buffered saline (HBS) (140 mM NaCl, 5 mM glucose, 0.5 mM MgCly, 1.5 mM CaCly,
10 mM HEPES, ph 7.4) then incubated with various concentrations of *H-ouabain (5 x
108 M to 1 x 10° M) for 40 mins at 37°C. The cells wére 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.



15 was added and the resultant grey/black slurry stirred at room
tenperature for fifteen mnutes. Bronooctane was then added slowy and the
reacti onwoxt/uneo | eft to stir overnight. The m xture wasPQDGBed0i6ps 0 wat er
(40cnB) and extracted with ethyl acetate (2x 50cnB). The conbi ned organic
phases were washed with brine (5x 50cnB}] dried over anhydrous nmagnesi um
sulfate, filtered and concentrated under 20 reduced pressure to furnish the
crude ether as a yellowoil (1.05 8g). Purification by flash colum

chr omat ogr aphyarmpleddi ePreparatiquoef:scintlatey 1peleeiHes f ol | owed by 200cnB8 5%
ethyl acetate in hexane) furnished pure ether as a colourless oil (0.5474g,
83% . The mpjority of the oil was placed in a sanple tube and over the
period of seYEtal hours, the oil solidified to yield a waxy white solid
(0.5528 g, 76%9. Dmax / cm1 (thin 25 film Nad plate) 3060 (m CH), 2925
(s, GH), 2854 (s, CGH); UH (CDC13, 300 MHz) WD 02/14290 PCT/ GB01/03695 32
0.85 (3°Ht J 6.9), 1.20-1.40 (10 H bs), 1.65 (2 H pentet J 7.5), 3.61 (2 H
t J6.7), 4.65 (2Hs),7.34-7.50(6HM,7.79(2HdJ7.3),8.10(2HddJ5.3, 1.8); ~C

(CDC13,75 MHz, Pendant) 14 (CH3), 22.7 (CH2), 26.B (CH2), 29.4 2), 29.5
(CH2), 29.8 (CH2), 31.9 ¢ ; P (CH)an 1 (CH2) N O CH, '127.1
(CH, 129.2 (CH), 129.4 5 ()CH 129.5;;@%,’@5& CH J/ r i ni ng
guat ernary carbon signa 8’s LI to her-BFesol vefdpy ol APEh) 4 MrH+
(C24H29N2 requires M+ 3), 234 (100% . ST2 10 a|D OH 1) NaH, NO, R
Ph O Phii) RBr Ph///~~p p Ph ST2 R = decyl 72% = 0. 509
= 2 mmol . 15 Sodi um hydride (60%in oil) = 0.160g 4 mmol =
2 equi vs. ‘

Alcohol =0.50g =2 mmol.

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

10 DMF = 10cm?

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 th}e reaction mixture left to stir
overnight. The mixture was poured into water (40cm?) and extracted with ethyl
acetate (2x 50cm3). The combined organic phases were washed with brine (5x
50cm?), 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 (0.5474¢g, 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 / co! (thin
25 film, NaCl plate) 3060 (m, C-H), 2925 (s, C-H), 2854 (s, C-H); Oy (CDCl3, 300 MHz)



DMF = 5cnB Bronpdecane = 0.415cnB = 0.442g = 2 mol = 1 equiv. 20 Sodium
hydri de and the al cohol were placed in a 50cn8 round bottoned flask. DW
was addedvanziiebe resultant grey/black slurry stirred at PODGBOEIBRF at ur e
for fifteen mnutes. Bronobdecane was then added slowly and the reaction
m xture left to stir overnight. The mixt3dre was poured into water (40cnB)
and extracted with ethyl acetate (2x 50cnB). The conbi ned organi c phases
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65.6 (CH2), 71.1 (CH2), 126.9 (CH), 127.1 (CH), 128.1 (quaternary O,
129.02 (quaternary C), 10 129.04 (CH), 129.46 (CH), 129.54 (CH), 131.0
(CH, 135.1 (quaternary C, 149.7 (quaternary C), 160.5 (quaternary C);
Mz (APC]) 3SX2WH+ (C26H33N2 requires M+ 391), 234 (100%. 15 ST3 OH i)
NaH, DMpO_ PhO Ph ii) R Br Ph" OPh ST3 R = octadecyl 76% MW . 503

te t
N OH i H N O
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Ph e Ph ii) R-Br Ph o) Ph

ST2 R = decyl
72% M.Wt. 391

Alcohol =0.50g =2 mmol.

15 Sodium hydride (60% in oil) = 0.160g (60%) = 0.096g =4 mmol =2 equivs.
DMF =5cm3
Bromodecane =0.415cm3 =0.442g =2 mmol =1 equiv.

20 Sodium hydride and the alcohol were placed in a 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 (4O)cm3) and extracted with ethyl
acetate (2x 50cm3). The combined organic phases were washed with brine (5x

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



20 Al cohol = 0.40g = 1.6 mml Sodium hydride (60%in oil) = 0.128g (60% =
0.077g = 3.2 mmol = 2 equivs. DV = 5cnB Bronoboct adecane = 0.531g =1.6
mrol = 1 ve@u2/w290A0 02/ 14290 PCT/ GB01/ 03695 34 Sodi um hydpCTeBanaephe

al cohol were placed in a 50cnB round bottomed flask. DMF was added and the
resul tant grey/black slurry stirred at rddmtenperature for fifteen

m nut es. Bronpoct adecane was then added slowy and the reaction m xture

left to stir 5 overnight. The rrl2xture was pour.ed |{1h te (40¢cnB) and
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20 Alcohol =0.40g = 1.6 mmol
Sodium hydride (60% in oil) = 0.128g (60%) =0.077g = 3.2mmol =2 equivs.
DMF = 5cm3

Bromooctadecane . =0.531g =1.6 mmol =1 equiv.



OH O TBDMS Br imdazole, DCMBr 1 2 NCH NaH, DMV Ph OPh 3 NO OH

TBAF. THF IN OO TBDM5S //\ OPh 4 Pn OPh 5 Ph /\ \C/ ST4 C24H29NG3, MA
= 379 WOwWQL14290 PCT/ GB01/ 03695 35 8-Bronp-I|-octanol 1 BCDGB81/E68S ol .
TBDMS-C = 0.993g = 6.6 mmol 1.4 equivs. 5 Imdazole = 0.458g = 6.7 mol
=1.4 equivs. DCM = 30cnB The above reagenss were conbined and stirred
under an atnosphere of nitrogen at 10 roomtenperature for 20 hours. The
m xture was poured into water (100cnB) and extracted with DCM (2x 50cnB).
The conbi ned organic extracts were washed with brine (2x 50cnB), dried
over anhydrous magnesi um s

pressure to faPHrEHLYdREe ap %%@L@%ﬁe%@a%gd 312? ?é:ﬁ%%g}q}l‘g %%&gﬁr DM Heed
U e Lon, By M o gt sy OB ERDN dpme deppinane
(1.512g, 98% mifutesx Bromobctatiérane fviak then Radid shdvalyend 2go@agteon @ixkre 1485t s,
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acetate (2x 50cm3). The combined organic phases were washed with brine (5x
50cm3), dried over anhydrous magnesium sulfate, filtered and concentrated under
reduced pressure to furnish the crude ether as a yellow solid (1.0772g). Purification
by flash column chromatography (gradient elution: 400cm> hexane followed by
10 200cm® 7% ethyl acetate in hexane) furnished pure ether as a white solid (0.6146g,
76%). Opax / cm! (thin film, NaCl plate) 3059 (w, C-H), 2915 (s, C-H), 2848 (s, C-
H); Dx (CDCl3, 300 MHz) 0.87 (3 Ht.J6.9), 1.15-1.40 (30 Hbs), 1.65 (2 H pentet J
7.3),3.61 2QHtJ6.5),4.63 (2Hs),7.32-7.50 (6 Hm), 7.79 2HdJ7.3),8.10 2H
dd J 7.7, 1.8); O ¢ (CDCls, 75 MHz, Pendant) 14.1 (CHs), 22.7 (CHy), 26.3 (CHy),
15 29.4 (CH3), 29.6 (CH>), 29.68 (CHy), 29.72 (CHy), 29.9 (CHaz), 32.0 (CHy>), remaining
8 CH; groups under the preceeding 8 CH, signals, 65.6 (CHy), 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); M/z (APCI) 504 M+H" (C34H49NO; requires M 503), 234 (100%).
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pentet J 7.1), 3.37 (2 Ht J 6.93) 3.55 (2 Ht J 7); ~ ¢ (CDC13, 75 Mz,
Pendant) -5.5 (2x CH3), 18 (O, 25.5 (CH2), 26 (3x CH3), 28 (CH2), 29
(CH2), 2wWaoz/42), 32.8 20 (CH2), 34 (CH2), 63.2 (CH2), 7RCEHGBCHZIIS Sil vyl
ether 2 =1.211 g = 3.75 mvol Oxazole 3 = 0.988 g = 3.94 mmol = 1.05 equivs
25 Sodi um hydride = 0.900g = 37.49 mmol 310 equivs DMF = 30cnB The above
reagents were conbined and stirred under an atnosphere of nitrogen at room
tenperature for 2 hours. The reaction was quenched cautiously with water
30 (50cnB) and the aqueous phase extracted with ethyl acetate (3x 30cnB).
The WO 02/ 14290 PCT/ GB01/ 03695 36 conbi ned organic extracts were washed
with brine (2x 50cnB), dried over anhydrous nagnesiumsulfate, filtered
and concent r &Beomaridetancdduced prddgure to-H3mMeh the crude product 4 as

a yellow oil , 1629 . This duct i ni ngq sone: ethyl acetate)
was reacted Bﬁ§@ﬁ§%gut further pUPE%?%atid%S%%ﬁ%f 1&?4%§8%N+E) 0.00 (6 H
55s), 0585 (fnidasle 1.21 (8 H m=0ols54p (2 H6l7 bl 6)= 14 GRI2 Ht J 6.8),
3.51-4.60 (4 Hnm), 4.59 (2Hs),7.3-8.2(10HMW. Oxazole silyl ether 4 = 2.838
g = 3.75 moPCMmaxi mum t heor et i caB0cmd quantity) TBAF = 1.656 g = 6.33 ol

= 1.7 equivs THE = 30 cnB The above reagents were conbined and stirred at
roomtenperature under an 15 atnosphere of nitrogen for 16 hours. The

reaction m xture was poured into water, (50. cm ‘an xtrac i et hyl
acetate (2x 4B° gy reagrBISETHH FHRRInG 85%%5“@§P5§5¥§gﬁ§%%mﬁwggﬁgg%é#h a
sat uratgfl agqueErRIFRINcYD S0Thats. de aaktitd WBs fakedBes@hter (I00BE%)(@d  40cnB)

dri ed over anhydrous magnesium sul fate, filtered and concentrated ulgder
‘ extracted with DCM (2x 50cm?3). The combined organic extracts were washed wit

brine (2x 50cm3), dried over anhydrous magnesium sulfate, filtered and concentrated
under reduced pressure to furnish the crude product as a yellow oil (1.955g). |
Purification by flash column chromatography (10% ethy! acetate in hexane with 2%

15 triethylamine) furnished pure silyl ether 2 as a colourless oil (1.512g, 98%). Omax /
cmr! (thin film, NaCl plate) 2928 (s, C-H), 2855 (s, C-H); 0y (CDCl3, 300 MHz) 0.02
(6Hs),0.87 (9Hs), 1.29 (6Hs), 1.40 2HtJ6.4), 1.48 (2HtJ64),1852H
pentet J7.1),3.37 2HtJ6.93)3.55 2 Ht J7);0 ¢ (CDCl3, 75 MHz, Pendant) -5.5
(2x CHs), 18 (C), 25.5 (CHy), 26 (3x CHs), 28 (CHp), 29 (CHy), 29.5 (CHy), 32.8

20 (CHp), 34 (CHy), 63.2 (CHy), 71.5 (CIHy).

Silyl ether 2 =1211g = 3.75 mmol

Oxazole 3 =0.988 g =394 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 cautiously with water

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



reduced pressure to furnish the crude product as a yellow oil (1.83g).
Purification by 20 flash col um chronat ography (gradient elution 20% et hyl
acetate wohyxase (150 cnB) followed by 40% et hyl acet at BCT/eBagsmnae (150
cn), isolated product Rf = 0.21 in 20 % ethyl acetate i-n hexane) furnished
pure al cohol as a yellow oil (0.737g, 5Z%for the two steps fromsilyl
ether 2). The yellow oil was dissolved in 40% ethyl acetate in hexane (20
cm and warmed gently for 10 minutes with activated charcoal (I g as a 25
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Oxazole silyl ether 4 =2.838¢g = 3.75 mmol (maximum theoretical
10 quantity)

TBAF : =1.656¢g =6.33 mmel =1.7 equivs
THF ' =30 cm’ '

The above reagents were combined and stirred at room’ temperature under an

15 atmosphere of nitrogen for 16 hours. The reaction mixture was poured into water (50
cm’) and extracted with ethyl acetate (2x 40 cm’). The combined organic extracts were

" washed with a saturated aqueous ammonium chloride solution (2x 40cm?), brine (2x
40cm?3), dried over anhydrous magnesium sulfate, filtered and concentrated under

. reduced pressure to furnish the crude product 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’), is'olated 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 genily 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 5 as a pale yellow oil

(0.397g, 28% for the two steps from silyl ether 2). Omay / cm? (KBr disk) 3425 (m, O-
H), 3057 (w, C-H), 2928 (s, C-H), 2850 (s, C-H), 1549 (m, C=C); Qg (CDCl3, 300
MHz) 1.30 (8 Hbr s), 1.53-1.67 (4 Hm), 3.60 (4 HtJ 6.5), 4.63 (2 H s), 7.30-7.60 (6
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not exceed -60C. After conplete addition the mxture was left to stir
overnight and allowed to warmto roomtenperature. On acidification to pH
1 with 3Wwaquepss hydrochloric acid a white solid preci ppPCHGBdA1/036bS s was
filtered off, washed with water (3 x 30 nL) and dried under vacuumto
yi el d 2, 5-di phenyl oxazol e-4-carboxylic add&, 2 25 as an off-white solid
(82.7 g, 73%. H (CDC13 300 MHz) 7.47-7.56 (6H, m, 8.12-8.17 (2H, m,
8.28-8.33 (2H n)ﬁ 13 75 MHz) 125.80, 126.81, 128.30, 128.67,

129. 03, 130. 84flb PBQEt WW@- (El) mz = 265 (M) (CL6HLING3 requires Mt
265), 105 (l%O?aH WIQZ/ 14290 PCT/ GB01/ 03695 39 Methyl 2 5-di phen

onazol e- 4- car box 3, 3 5 2,5-Di phenyl oxazol e-4-carboxylic acid,. 2 = 50.0
g = 0.189 nolf. TNEfTBAB] 28% 3h 6L Concentrated sul phuric acid = 2 nL 10 The
above reagents were conbi ned and heated overni ght under reflux with the
excl usi on of atnospheric noisture. The sol vent was then evaporated under
reduced 5 pressure and the oil redissolved in ethyl acetate (200 nlL). This
was then washed with 10% aqueous sodi um carbonate, brine and water (3 X
100 nL each) Expeeinomgani ¢ sol vent was dried over anhydrous magnesi um
sulfate, filtered and evaporated in vacuo 15 to yield nethyl

2, 5-di phenyl oxazol e-4-carboxylate, 3 as a yellowoil (22.0 g, 42% H

(CDCL3, 300 M DhisheRBlokstdie-gkarbbxdiic gclé‘ﬁ (6H m, 8.12-8.18 (4H, m; c
(CDC13, 75 ME) ng 23 126. 28, IgG 85, 126.95, 128.46, 128.48, 128. 85,

130.13, 130.40, 131.15, 155.32, 159.81, 162 70 MS (El) mz = 279 (M

(C17H13N§B rezqy?jépe}g %{( ?Q& 105 _ é}%ﬁo% 389 85Hydroxymet hyl -

5- di phenyl oxazo 5-dip gloxa rboxylate, '3 = 15.1 g =
0. 054 nol s-Butyl lithium =360mL @ 1.3 M (in hexanes) =1.1 equivs
Carbon dioxide (solid) ~50g

Anhydrous tetrahydrofuran =130 mL

15
The diphenyloxazole was dissolved in tetrahydrofuran and cooled to —75°C. To this
mixture was added the s-butyl lithium dropwise and the mixture stirred mechanically
under nitrogen causing the colourless solution to turn deep red. After 30 minutes,
crushed solid carbon dioxide was carefully added portionwise leading foa 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); ¢ (CDCl;, 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”N03 requires M"
265), 105 (100%).



Powder ed sodi um borohydride =10.3 g = 0.27 nol =5 equivs 30 Absolute

et hanol = 200 nmL WO 02/ 14290 PCT/ GB01/ 03695 40 Met hyl

2, 5-di phav@ boxag®l e- 4- car boxyl ate, 3 was di ssol ved i n et hraDiGBanesdol ed to
0OC. To this was added sodi um bor ohydri de fortionmﬁse and the m xture
stirred for 1.5 hours, allowing to war % o roomtenperature. It was then
acidified to pH 1 with 5 aqueous 3M hydrochloric acid and extracted with
di chl oronet hane (3 x 100 nlL). The organic |ayer was then dried over
anhydrous magnesium sul fate, filtered'and evaporated in vacuo to yield a
yel l ow solid which was crystallised fromchloroform The resul tant

preci pitate was. flltered off vvashed with ether and dried under vacuumto
yi el d 3- hydrMdzty p : oaylatee3 6 as pale yellow crystals (12.6
g, 93%9. H 10 (CDClB 300 NPE) 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; c (CDCl3, 75 MHz) 56.85, 126.10,
126. 35, 5126. @5~D1§Q§1yﬂﬁaz6@&—&§box ie8ecidS2 12808% 130=08891h38. 17, 147. 39,
159.88; M5 (El) n z 251 (M+) (1009@ (C16H13hK2 requires N%251) 15 ST5
20 NaBH4, I\/bMélthanQL Ph O Ph Ph O Ph ST5 C E3f®m™n. = 389 OH NaH, DMF 26

31 2 trans 5.5 mol. S n1borohydride = 1.033g =
27.3 mol = %C%g%gdsulé%‘ﬁf‘g%dénol =10cnB %L

10 The above reagents were combined and heated overnight under reflux with the
exclusion of atmospheric moisture. The solvent was then evaporated under reduced
pressure and the oil redissolved in ethyl acetate (200 mL). This was then washed with

' 10% aqueous sodium carbonate, brine and water (3 x 100 mL each). The organic
solvent was dried over anhydrous magnesium sulfate, filtered and evaporéted in vacuo

15 to yield methyl 2,5-diphenyloxazole-4-carboxylate, 3 as a yellow oil (22.0 g, 42%)
1 (CDCl3, 300 MHz) 3.98 (3H, s), 7.47-7.54 (6H, m), 8.12-8.18 (4H, m); ¢ (CDCl, 75
MHz) 52.43, 126.28, 126.85, 126.95, 128.46, 128.48, 128.85, 130.13, 130.40, 131.15,
155.32, 159.81, 162.70; MS (EI) vz = 279 (M) (C17H13NO5 requires M"279), 105
(100%). " "

20

25 3-Hydroxymethyl-2,5-diphenyloxazole, 6

Methyl 2,5-diphenyloxazole-4-carboxylate, 3 =15.1g =(0.054 mol
Powdered sodium borohydride =103 g =0.27mol =35
equivs

30 Absolute ethanol " =200 mL



WO 02/ 14290 PCT/ GB01/ 03695 41 Methanol was added to the sodi um borohydri de
under a nitrogen atnosphere. To this stirred m xture, trans-4-decenal was
added anav@v/i2obhg was conti nued at room tenperature forPABEGBOUIRKIS The

m xture was poured into water (30cnB) and extracted 5 with ethyl acetate
(2x 25cnB). The conbi ned organic extractgowere washed with brine (2x
50cnB), dri'ed over anhydrous nmagnesium sulfate, filtered and concentrated
under reduced pressure to furnish crude trans-4-decen-l-ol as a yellow oil
(0.947q, 110% A"max / cm1l (thin film Nad plate) 3332 (m OMH), 2925

C CDC13, 3 0-1.40 (6
Hmy 1 1 ( M 2 diehénsdorrs e -gabord it ks disaiiehn ghgastand Sodied i 4
(2 Ht J7), 5. 44()‘?@"@0 thisvddSidde PeSRiin 'bofyhgd'rl& M&ms@aﬂﬁthgﬁ‘iﬂkture stirred for 1.5

4- Br ononret hyI 5- di phenyl oxazol e= 06g = 6. mml =1 equiv. 15 Sodi um
hydride = hairg, dlo@mg?twmmntem@néquperstuwﬁwah@la@bﬁp@tﬁn@drwﬂe and

trans-4-decen-| -0 rred n e at
room t enper a?%‘fegu? 8%8&%%?:%”3‘“ %3& tan (;réf&g@ﬁlslfﬁpry, hﬁl;m on
of 4-br ononebishicd d)'ferdi'alafﬂl@dwdrma)&eﬂ ﬁ]hbrﬂtroab/ﬁlagﬂé‘snﬁﬂéﬂﬁate ﬁl&réd%ldl t ant

m xture was stirred at room terrperature for. 16 hours. The reaction was

quenched caevapstred ingacro inaield A ystlewsplid whichwaseysellishd Fom cRlorgfprma her
(3x 30cnB). Eﬁ SRR PR IBEORR 1 bR ARYE (i R S Wibdhulet Vil

dried over anhydrous ghesi um su ate and concentrate nder
reduced pres ywﬂc&ihgdlfouymeﬁiyl-aﬁ &phdnglmxszdle . as‘[]aldjwllam aystals (R.ag3) net her

il tratton 1 AeBoon 300 BERSGRafs Bl TRIAE 97 2P AR S ARTATE e

reduced presguyyeg. W(éwﬁﬂj §mcm¢3, g5 qu)mmlq% 20, @26yB| 12989i108.00, 128.56,

Purification by flash colum chfomatography (gradi ent el ut IMI; hexane
(100cn), 20%12878212889 03R48/18807) bEBS 159. 88 MS (ED) m/z =251 (M") (100%)
. (C16H13NO; requires M 251).
15
ST5
20
P e PN :
o]
N Br P e are FaN
e X, S
B, J Ph/40/%» Ph/do\ Ph
/\/W\/\OH NaH, DMF ST5 026H31N02 MWt = 389
trans-4-Decenal = 1.0cm’ = 5.5 mmolL
Sodium borohydride =1.033g =273 mmol =35 equivs.

25 Methanol = 10cm3



42 ethyl acetate in hexane (200cn)) furnished the pure product as a
colourless solid (0.284g, 12%. ~X/ cm 1l (KBr disk) 2916 (s, CGH), 2852
(s, CGH  wasap20m C=C); off (CDC13, 300 MHz) 0.86 (3 H pPCU/GBL)HIIR0- 1. 40
(6 Hm, 1.71 (2 H pentet J6.9), 1.93 (2 Hq J 5.1), 2.08 (2 Hg J 5.6),
3.63 (2 Ht J 6.5), 4.64 (2 Hs), 5.39 (4H M, 5 7.30-7.50 (6 HM, 7.79
(2 HdJ 8, 810 (2 Hdd J 4, 7.7); mZ (APCl) 390 (MHt+) (C26H3LNOZ
requires M+ 389), 234 (100%. ST6 10 Br + HO OH K2C33, 18-C-6 O - OH 73\
~ CH3CN, A Ph OPh Ph O Ph ST6 C25H23NO3 MAX. = 385 4-Brononet hyl oxazole

= 0.492g = 1. P - 4- -propan: | -ol = 0.248g.=.1.63
nmol = 1.04 gg%?vs. lva%’%t?igggﬁg éﬁ%g@gﬁ%&;h@hﬁ% .“g‘}%ga n:Itr%e.:réaWhege. 1 .tﬁﬂs
equivs. 18- GinwhmbktErecalad-Yidecenalandddée eidsirting was SoRbaRs at ®dmrhe above
reagents were conbi ned and refl uxed for 16 hours under an atnosphere of

ni trogen. ThéepRekatiedonAR hoygs: Ehe pwitirepgasdouresdaiegyatan@ertraad e&wadid h

di et hyl gt her,; . j : i ith
an" aqueous SOy o SorRety R TR Ak A e B TE br B PR AL,
over anhydr ox Segiesiriechosent drditydrou magndsiven e fae dileoncadtooatantrated dader

L?:%J (C:Egg 1?622%“ ug Oregslljl;en‘gositl}mtis%ecrﬁcrléj tg"c?nsPA{—ggc%%El— Sas%n}'fe owoozlf (104924%0, 110%).

Omax / cm! (thin film, NaCl plate) 3332 (m, O-H), 2925 (s, C-H), 2855 (s, C-H); Oy
(CDCl3, 300 MHz) 0.9 (3 HtJ 7), 1.20-1.40 (6 Hm), 1.61 (2 H pentet J 9.1), 1.90-
10 2.10(4Hm0,3.65(2H1tJT7),544 (2 Hm).

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

15 Sodium hydride =1.457¢g =60.7 mmol =10 equivs
DMF =20cm’

Sodium hydride and frans-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?) and extracted with diethyl ether (3x 30cm3). The
combined organic extracts were washed with brine (20cm3), 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%



off-white solid (0.651g). Trituration wth diethyl ether furnished the
product as a white solid (0.330g, 55% . “max / cm 1l (KBr disk) 3444 (m

O H), 30%00m42» H), 2927 (s, CGH); . H(CDC13, 300 Mz)PaT/8Bo(/@36bk5 pent et
J 6.5), 2.66 (2 Ht J 7.5), 3.67. (2 Ht J6.2), 515 (2 Hs), 7.00 (2 Hd
J 8.5), 7.13 (2 H dJ 8.7, 7.30-7.60 (6. kp1n), 5 7.77 (2 Hd J 7), 8.10 (2
Hdd J 4, 7.7); 'IZ (APCT) 386 (MtH+) (C25H23NO3 requires M+ 385), 234
(100% ST7 o 1\ o\ / off Phj Ph TEA, DCM Ph-p Ph D ST6 ST7 C32H27NMX4
MA . = 489 mhﬁTaﬁerateOmmgmel(zoqcmﬁ)pmnns}Bam Zoyire produci ghea col@urbscsddid= 0. 1539

=100 Caui ve(O-isie LS g SRra K é‘é”bé‘&e@ ﬁ}ﬁ%%ﬁ?saﬁaﬁﬁéiﬁenﬁa@ i

t h f | t d
For ton m nut 38 GPRIG0ERERY ss (PR AP LIRS, SO BTE 7] IERBIATe {LE
resul tant mxi, 93%2H8@J§t1&r2 @@l(ﬁngﬂpa) 3tanper ﬁygw 4‘6Hﬁ23H|§PlSr3© (Hm)m xture

was poured into water extracted wth ethyl acetate (3X 20c cnB) .

The conbiSned 66@%}5&(6&111#)&1%{7@ (erdJ 8L i 0 QB dd2Bt, drhy dr ous magnesi um

ISD%; ?;381/ I)I3|6t9‘e 4@ﬂ%96?ﬂ/fﬁ-f“)( ﬁdl\f& rgqulregw%)pfﬁsﬁ%‘?)t 0 VO 02/ 14290

ST6
10
o K2COj, 18-C-6 OH
P o “Ph P o~ TPh
ST6 CosHpNO; MWL, =385
4-Bromomethyl oxazole =0.492¢g = 1.57 mmol.

15 3-(4-hydroxyphenyl)-propan-1-ol ~ =0.248g =1.63 mmol = 1.04 equivs.
Potassium carbonate =1.273g =16.3mmol =10.4 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 (30cm3) and extracted with diethyl ether
(3x 30cm3). The combined organic extracts were washed with an aqueous solution of
dilute hydrochloric acid (20%, 2x 30cm?), dried over anhydrous magnesium sulfate,

25 filtered and concentrated under reduced pressure to furnish the crude product as an

oA



furni sh the crude product as a yellow oil. This oil was allowed to stand
for 16 hours after which tinme a yellow solid had forned (0.511 g).
Triturativemoniszbhi s solid with hexane gave a yel |l ow sol up€CDGBanaess whit e
solid which was collected by filtration and dried to furnish the pure
product, ST7, as a white solid (0.330g, 63%. ~.X/ cm1 5 (thin film Nad
plate) 3051 (w, CGH), 2927 (s, CGH, 1716 (s,. CO; X (CDC13, 300 MHz)
2.07 (2 Hpentet J6.9), 2.73 (2 Ht J7.9), 4.33 (2 Ht J6.2), 5.14 (2 Hs),
7) 008 g :2% |('|2d dfg&flﬁﬁe so'lhdl@ f{SZg)Z'i d‘rﬂu&m uﬁ? with B%fh)lll @Chet Qullrhsh)sd tHe ﬁﬁ)dﬁﬁt bk d J
7 H J 7 H Z APCl) 49

(C32H27NO4 r efyhite é%hCMO 135@) 5g%%4 Ongeg /g disk) é4‘t4h(n@> @rH) ?@@R/SWCP B’ -

=0 oD, c AR B P 2 T o T8 R TSty O

8.21 mmwl . TBOMF1G63) &. 1356%0\/'3)97&)3(2111%&5} il?@l@HéJS’}’)”W@@ZPé@(é:HQnﬁwg

= 9.03 nmmol =1.1 equiVs. 20 Thé above reagents were conbi ned
and stirfed uRdEN2 ﬂlddﬂﬁ)& pOER B &t T Ai T.7ngén(ARCI) 386 (M+}F) (C25Hp3NO; requires

M 385), 234 (100%).

ST7

Ph/élfo ; i Ph/goi\rvho : OT)/©

0 Ph ST6 TEA, DCM
ST7 CaoHsNO, MWt = 489

10

ST6 = 0.40g = 1.04 mmol.

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

equivs.
15 Triethylamine =0.29cm>  =0.210g =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 20cm?). The combined organic extracts were dried over

25 anhydrous magnesium sulfate, filtered and concentrated under reduced pressure to



roomtenperature for 48 hours. The white precipitate of im dazole

hydrochl oride was renoved by filtration and the filtrate was extracted
with ethwoavenaie (2x 50cnB). The WD 02/ 14290 PCT/ GB01l/ OBE6E&Bo#E36eHNDI ned
organi c extracts were dried over anhydrous nmagnesiumsulfate, filtered and
concentrated under reduced pressure to fda4ni sh the crude product 2 as an
orange, oil (2.361g, 98% . This product was used directly w thout any
further purification.. 5 Silyl ether 2 = 2.361 g = 8.03 mmol Oxazole 3

=1. 818 g = 7f@dismthe crudedprodEt equiysiow Sddibimohlywisi adlewed 10 gandfor 16 odssmmol =

10 equivs = 30c 10 The e rea re_.conbi ned .and.stirred
unde(r:] an at %/Eﬁrh‘%l?léh g%er"i'ﬁeﬁ@ﬁéﬁﬁggad {038%?@%ﬁ‘aﬁﬂ&éﬁ)&oﬁlﬁ&@wt he
reacti on wasLEURRGRESM: falleh Qilon Akt iRt Blid WHQCWE collaged B figaRAURdPhase
extracted with ethyl acetate (3x 30cnB), the addition 15 of brine was

r equi (rj ed to ldrie@tonbpli@mhp phspsodushtSHo pore trhite polith(0: 3308, @) demidFm?

. The, i ' i i n8),
i Pea over | Rai ArboecTapADshe b e CabER s el (R SR i her
reduced pres Mﬁ@uzdw%ziﬂoi :ﬁ)@ﬁtﬁw_ 658 2?2#2%{6 by 3{@5‘,04.334(261% t 36y §.o9(oits) (BoPB8Y,

104% . This pro tal ni ng acetate) was reacted on w thout
further puri{2&aty8s), 20 @IRDJI%S)sT B .6 (9 m), £76 (B &y 7), 8.0332dheV 7),

THE = 30 cne oi2abnve s cason (A Taflsr e lradiie \ Adome s

t enper ature under an,

10
N: OH
Pn/«o\-fph /\/\/\/O—Sliﬂl_
. TBOMSCL | 3 ~ F}J—K\ ) |
T o miaR \/\MO—Si+ NaH, DMF Ph/<o mo
2
! )AAF
Q THF
Ao~ NSO
N O/\/\A/OW ) ct N ) o
Ph/qx © TEA, DCM F"‘/QOK;‘ 5
ST8 CogHyNOy MW = 421 :
ST8
15 6-Bromo-1-hexanol 1 =1.486g = 8.21 mmol.
TBDMS-Cl =1.361g =9.03 mmol = 1.1 equivs.
Imidazole =0.615¢g =9.03 mmol = 1.1 equivs.
DCM =20cm3
20

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

removed by filtration and the filtrate was extracted with ethyl acetate (2x 50cm3). The



at nosphere of nitrogen for 16 hours. The reaction m xture was poured into
water (50 30 cn) and extracted with ethyl acetate (2x 30 cm. The conbi ned
or gani c axopac230 were WO 02/ 14290 PCT/ GB01/ 03695 46 washrdrwiBbhioim9s

sat urat ed aqueous anmmoni um chl oride solution (2x 20cnB), brine (2x 20cnB),
dri ed over anhydrous magnesium sul fate, #31tered and concentrated under
reduced pressure to furnish the crude product as a yellow oil (3.2099).
Purification by flash colum chromatography (gradient elution 20% et hyl
acetate in hexabized aganicegracs Wele dsigd @veranhpdrons magnesime geléate, dilivesdand (500
cnB), furnished pure,alcoh 11 Y5 SOl i . 1279, 40%
for the two g?rbcg r%t?do'?ﬁd;e?fe@}mee I?{gsfS%%tg\?ln%%}" S@%b%ﬁo\ﬁﬁﬁ% ?ﬁa q%ég]ep ﬂgt g)
3386 (s, O H2.3@@598%V.Thi produicd ek nedd, diZ88P withoutGnyfisthat§rificstids: H), 1594
(w, C=C aromatic), 1551 (m C=C aromatic), 1485, 1447, 1377, 1346, 1279,
1090, 1070, 1026, 920, 775, 764, 706, 690; 8H (CDC13, 300MHz) 10 1.35-1.45
(4H m, 51.54 (2H pentet J 6.7), 1.66 (2H pentet J6.7), 3.61 (4H hexet J
3.2), 463 (2Hs), 7.36-7.48 (6HmM, 7.79 (2Hd J 7.3), 8.10 (2H dd J 5.3
7.9); be (CB{iXthetBMHz, Pendant ) =2363(eCH2) =3338mp6H2) , 29.4 (CH2), 32.4
(CH2), 62.4 (CH2), 64:9 (CH2), 7Q.3.(CH2), 6.0 (CH),.-126.2 (CH), 128.6
(CH, 128.7 &gle3129 3 (cH), 138:8218(5'0—0;“M]é’f“ﬂﬁg9;)039§%eﬂ#’|3’§ (C22H2503N
requirres Mt §§&ﬁ1ml‘%%§idel5 (100%=1,9§_2q@hol SEHS rmm@1 5849 chue Mol Butyryl
chloride = 0.176g I.65 mml =1 equiv, 20 Triethylamne = 0.334g 3.30 nmol
= 2 equivs. DDOM = 20cnB Al cohol =§9¢® was di ssol ved in DCM and t he
resultant yellow solution was placed 25 under a nitrogen atnosphere. To
this stitred solution, butyryl chloride followed by triethylamne was
added and stirring at roomtenperature was continued for 16 hours. The

reaction mixture was poured into water (20cnB) and extracted with ethyl
acetate 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?), 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
Oxazole silyl ether 4 =388 ¢g = 8.03 mmol (maximum theoretical
quantity)
TBAF =4.63g =17.7mmol =2.2 equivs

25 THF =30 cm’

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



(3x 20cnm). The conbi ned organic extracts were washed with brine (20cn8),
dried over anhydrous nmagnesi um sul fate and concentrated under reduced
pressure woot/unem sh WO 02/ 14290 PCT/ GB01/ 03695 47 crude PET/6BIBIBIRS a
yellow oil (0.747g, 107% . Activated charcoal and diethyl ether (30cnB)
were added to this product and the resul #ant m xture gently warmed. The
solution was filtered through a pad of celite and concentrated under
reduced pressure to yield pure ester STS as a pale yellow oil (0.312g,

459 . A rrax | vosher With b satfiiabas ag§es @mnpiraue rhiveige s¢lwiio ) 20c@9)3 brins (2:C- H) |

a8t5 9 J( ? 3), H?O%;g;)?’(in# qyer gx}Qaydi 1‘%1%3?%‘3%%3&%%’2@%??{ Cl:c)icconben%ra?edM_i%l?er 0.92 (3

H J7.5), 3. GOQé’dﬂEécﬁﬁn'éisuﬂe Q3utrdsiHht cehd6 ?c)duct”as@%leﬁaw%llso&ZO@g)?@uﬁffé@tl&ﬁ m
7.78 (2 Hd J 7.2), 810 (2 Hdd J 3, 8); mz (APO) 422 MrH+ (C26HZINOA
requires M- 4Rshcolumppgino aphjyc(g@ﬂ@nt}lumn R0% efpybacstae inhexphe (#0BKH) Ph 0

L ST T 73, R M1, fglene gy e -1 4

Tri et hyl am neale ylI8&nkxy sOL@ (127, ZO%Eommthze;aieﬁs ﬁemtsulylsethmyl =10cnB8 20 _

Vinax/om™ (thin film, NaCl plate) 3386 (s, O-H), 3059 (w, C-H aromatic), 2930 (s, C-
H), 2857 (5,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; 6y (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 ), 7.36-7.48 (6Hm), 7.79 (2Hd J 7.3), 8.10 (2H dd J 5.3 7.9); &¢
(CDCls, 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" (C,H,50;N requires M"351), 234

15 (100%).

Alcohol ST10 ~0580g  1.65 mmol

Butyryl chloride =0.176g 1.65mmol =1 equiv.
20 Triethylamine =0.334¢g 330 mmol =2 equivs.

DCM = 20cm’

Alcohol ST10 was dissolved in DCM and the resultant yellow solution was placed

25 under a nifrogen atmosphere. To this stirred sélution, butyryl chloride followed by
| triethylamine was added and stirring at room temperature was continued for 16 hours.
The reaction mixture was poured into water (200m3) 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



Al cohol 1 was dissolved in DCM and pl aced under an atnosphere of nitrogen.
Benzoyl chloride was added and the m xture stirred for ten mnutes at room
t enper at we 02/102pet hyl am ne was then added and the resul t anCT/GiBR1/03665 Was
stirred at WD 02/14290 PCT/ GB01/ 03695 48 roomtenperature for 16 hours.
The m xture was poured into water (20cnB) ggnd extracted with diethyl ether
(2x 20cnB). The conbi ned organic extracts were dried over anhydrous
magnesi um sul fate, filtered and concentrated under reduced pressure to

; ur ni shht he Crcudl]? eplreo\?mlmtaﬁaﬁyaloy&abll (I)ll\7|74ﬂigl 10zPJﬂ);js.ﬁGﬁé\bz:ctm&agdd(abmﬁﬂdfemyBéﬁa&d

or 16 hours 5 after e ime a yellow soli a or me 0.599
Purification K3° °F435§¥Pr%@1dé‘?é1t° s pRefushrab P Tesweant ipixiure gsnthy @Vaﬁﬁe‘heu&ne

oo sma); ?E@W SRR PR coteCRI UL aRY dndereiib prodille.

CH, 1716 (s o Gety pumfefste(rcsmas 2 305 Neoy dil B33, HYerih, O3S (hin i, (4
H , 3. 62 2 30 10 7.60 (9
M S % (5 NaChplate), 359, b 24, CHIngsss & @iy73 (5 G0, 59 mpa )

pOC CX"E'\QZE)%@%(@%%%?‘%“&%W B33 B TR (B akmd o r
ST10 = 2.5g9 =HHiA12803. 60=%2 Heq o)1 4.08 (2 HaJadh V04 es e eIy, ¢/39i1.60@ deh) 118 © =

4.6g =10.67mmol = 20
J Hd77.5), 830 (2 H dd J 3, 8); ™, (APCI) 422 M+E"* (CacHaNO, requires M 421),

234 (100%).
10 '
ST9
o C'p N fo/\/\NOYQ
/ﬁfo © Ph/<o Ph °
oo 1(see ST8) TeA oM ST9 CpgHagNOs MWL, 455
15 Alcohol 1 =0.501g = 1.43 mmol
Benzoyl chloride =0.17cm®> =0.201g =143 mmol =1 equiv.
Triethylamine © =03cm’ =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



Di chl or ol nethane = 30cm 3 PCC/silica was added to a solution of ST10 in

di chl oronet hane (30cnB) and left to -stir 25 overnight. The reaction

m xture we@ozlid2si ed with ether and filtered through celitRPCHGBIINB6OR/ 14290
PCT/ GB01/ 03695 49 silica before being concentrated under reduced pressure
to furnish the oxazole aldehyde as a créd8le yellow oil (2.087g 84% . This
product was used directly without further purification. 5 A sanple,

purified by eluting through a silica colum (20% ethyl acetate in hexane)
and combi ni ngpoit testpietatere (o 16hanrsy The tigigeey #povardinig waten(29exdrayl was

the fol I ow ng-ERtsAkLcHS! o8k @ 2ped e SO EBRK PO RSt W
aromatic), 283 ahBydrbudthagrdBheh (Bfatefithred add 2éhcettrater@der 1aRed essGeC

aromatic), 1551 (m C=C arommtic). 1486, 1447, 1377, 10 1346, 1319, 1279,
1214, 1177, tofysuish thg prudpgwoduct aoasyellpyail. Bie oil aves allowed topgand fonto hogs

o7, 600 B et ANy il BEnCEISS, Ristiadutty (2 By 03 (21
J3. 55) , 9.72 chl(oﬂdzlt@jzliphy?q%@ﬂ/ochﬂlw dectdte ilh&x80g(2004n5 Q)7 fommished pureqsterlﬁi’lfﬂlasr ()
i =1.574g = 6..79 =1. NaOH 2 = 3 3 = 30 3
35 3 v cormen i . ey b e R
oL oned by, bhey sromm sellc i of (eaRoa) (B, Mhaiereld nam x(ure

and stirred @Entétoﬁ%},qme(ﬁq{%%.3§§ZH&J@.§3%E$(2MG.E)@Q%MQBH@))(’I.BI(D-E was
filtered through celite, and acidified 52% m
10 7.60 (9 Hm), 7.80 (2 Hm), 8.02 (2Hd J7.3),8.09 (2H dd J4.2,7.7); "/, (APCI) 456

M+H" (100%) (C2oH2NO, requires M' 455), 234.

ST11
ST T T e o
ST10 1. ST11 CpyHy3 04N
M.Wt 365

15

ST10 =2.5g = 7.12mmol =

leq |

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

Dichloromethane _ =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



HC1(aq)) which turned the yell ow solution cloudy. The sol ution was
extracted wwth diethyl ether (3x50 cnm), dried over anhydrous nagnesi um

sul fate, wobr/erzed and concentrated under reduced pressurBCT/GBgI/NBIR yel | ow
oil which solidified on standing open to the atnosphere. Trituration of
the yellow solid with hot diethyl ether ¢80 cm) WD 02/ 14290 PCT/ GB01/ 03695
50 gave a yellow solution to and a white solid. The white solid was
isolated by filtration,K and washed with cold diethyl ether (30cm. The
filtrate wasShsab¢forbangsouseniat er Téﬁ‘écefiﬂ’éeséﬁfﬁé%@gnﬁgé@eo@é‘ﬂﬁr ated then
acidified (2004

cnB) . Charcoa?f was a%g%%u%lﬁg;%ﬁgt hy %%E'e];ﬂg E}Otig%ttvgisgﬁéd éhﬁée&?l V‘P‘glgmtant

m xt ur e gent liythempoeficdhehor e being filtered through celite and concentrated
under reduced pressure to give an opaque oil which solidified to a white
solid on standing open to the atnosphere overnight. The two solids were

i denti ca anggaﬂgﬁ XEiHed 99@1%&1{1%%&% é{ﬁcaac&mﬁﬂmwuﬂl me@wﬁtheﬁ&le;?g
779 . vmax / IgBr di st) (w, GHaromatic), (s, 2856
(s, GH), 258id (:dﬁnbln@g-ﬁ'@(‘atﬂ?ﬁs.l.@f(:sp 470440% etlpdaeetate iy h@xa@@vwmw 22 1546

(18]140_31?%@% é’sﬁeﬁ%’?’d’}l JS@%%“’%%I%? %ﬂﬁéﬁs of 55 130&‘21“?0]%217@{‘%13:83 /1 s

4H pp J 6.7,
(7 34p$ 21 (& r@m,??at@?rqicalﬁla&?%o@ é’)l,’c-"ﬂ Qflan{aagb 99333@ ?)H) és@ﬂ(s(@fﬂ)s)

Pendant) 24. 372051594 (wCHZY, ar@gatsz),(ldﬁ ), %@r@@m); 1@& 14{@@37 70. 2

(o)« .n.lﬁégwf% %}ﬂ%énﬁ%e%?hﬁ@e&?%oﬁa%?% f65her,125- 8
resol ved; M zof ARG )56@6&;‘5@1&&1 @Mﬁ%q I@G'@ﬂﬂ@@ 2%2&ﬁ5()zﬂra;34 q11@8a% . WO

02/ 14290 PCT/ GB’Ol/ 03695 A scintillator mol ecul con5| sting
of one or noWE.X)bi6aI2Es), NIdHEH (§1m), 7.77 2H d J7.44), 8. 100 (ZHdJ3. 75)
(1H s);
15
Aldehyde 1  =1580g  =4.527mmol =1eq
Silver (I) oxide = 1.574¢g = 6.791mmol =1.5¢q
NaOH(;q) (2M) =30cm™
Methanol "=30cm™>
20

Silver (I) oxide was added to a solution of aldehyde 1 in methanol followed by the
dropwise addition of NaOHq) (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%
HCl(q)) which turned the yellow solution cloudy. The solution was extracted with
diethyl ether (3x50 cm’), dried over anhydrous magnesjum 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 diethyl ether (50 cm’)



phosphor, covalently attached to one or nore RL noieties which is a

| i pophilic or 5 anphiphilic group, wherein the scintillator nolecule is
capable ofoomiegrating into a cell, a cell nmenbrane, a bPoT/CBOUI6I5
menbrane, an artificial nmenbrane or a delivery vehicle and when integrated
can act as a phosphor. 2. A scintillator5tnol ecule as clainmed in claim1 of
formula (1) 10 (XYm(RL)n (1) or a salt thereof wherein group mand n are
i ndependently 1 to 20. 15 3. A scintillator nolecule as clainmed in claim2
wher ei n m anghve ageBowispbitipe tro@dtd white sodid4The white sdligh was iselated i iltEaiion as

CWSen 1 (aR e raB s etuiched RS e HRRE e BiR AR BHRLED 17

1. 6. A sci rﬁdd'th@&@eoﬁpf)l?&b' k& afedhal ARdifica 5@0%&1@@9 aafackx&aaems/ithtl ng of
one X moiety and two or nmore RL npieties Ascmtlllator nol ecul e as

clained in cdlaﬂlmtethera(aﬁ3(20mdr@]ampiah\ga&ﬁddé(ﬂlé)Mdiqmléfh)‘?f grErcts@@ddhe nore X

m)letle ti.llator,.mlecu i to 7
wher ei n the rﬁsu %&p%uﬁl P ﬂvagn%drlge@%r?% n% @Fegedﬂf %ﬁ cgﬂt‘ré}oa?éf@{ b% 8‘%/ 14290
PCT/ GBO1/ 036@Rier %u@ed“pr’%@‘s‘ufﬁtb|gﬁ\&tﬁropﬁ‘q)&63@lﬂwhwh$ohdhﬁedrﬁda Whltasghdama of
claims 1 to 8 wherein RL is |ndependentl one or. nore an u ﬁanched or

branched al kstpndiag Rléﬁwo th M%here QlekEsRiok e v sQ)idy werey R’%C;? Aryl,
A A o e
(w, C-H aromatlc) 2930 (s, C-H), 2856 (s, C-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; 84 (CDCls, 300MHz) 1.41-1.49 (2H
m), 1.65 (4H pp J 6.7,7.5),2.33 (2HtJ 7.3),3.61 ZH1 J 6.5), 4.64 (2H s), 7.34-7.51
(6Hm), 7.77 (2H d J 7.5), 8.1 (2H dd); 8¢ (CDCls, 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; M/, (APCI) 366 M+H" (Cy2Hp304N requires
M"365), 234 (100%).



al kyoxyhet eroaryl, al kenyl heteroaryl, al kenyl oxyheteroaryl, reduced

al kyl heteroaryl, reduced al koxyheteroaryl or a substituted derivative of
any of tweoboregoi ng groups, substituted by one or nore BECDGBS1/03695

i ndependent |y sel ected from hal ogen, al kyl, al koxy arylalkyl, arylal koxy,
cyano, nitro, -OC(OR2, -C02R2, -NR3R4, 5IOR2, -SR2, 10 C(ONR3R4, or a
lipid (natural or synthetic); R2is H alkyl, aryl, or a group as defined
for Rl; and R3 and R4 are independently H, alkyl and aryl or a group as
defined for GLAIMSS 10 A scintillator nolecule as.clained in any one of
claims 1 to 9 wherein X is independently one or nore of a benzotriazole,
coumarin, an aromatic hydrocarbon, an oxazole, a 1, 3,4 oxadiazole or a
derivative ther eof scia@lldtdr AokeiIBl donkisting ofalcet moze Xagoietiey, mhithdny one of
claims 1 to 9 wherein X is independently one or nore.of p-terphenyl,

p- quat er pherighosphor. gayilsrdn pitarhed o Fisen e Rz H10agics which 1s a lipophilic or

2,5-bisz(5" - . : =2 i ] o

put yl priny! ) EAHE AE PRIt R BRIERG apdhié St ftegrating nto o

- napht hyl ) - Sedihe Byl mexdzaless bidloghahilembr(né; bi ahiBoiyl wkmnbiang oda deladirnzol e,
1, 4- bi s[ 5- phenyl - 2- oxazo] yl | - benzene, 2,5- 25 di phenyl oxazol e,

1, 4- bi s(5- ph\éﬁﬂ‘d?@@(‘é{g@} W?ﬁglf?é?ff%"ﬁé“f”@ﬁ@(’d Mfenyl ant hr acene, 1, 6-

di phenyl - 1, 3, 4- hexatri ene, trans-p, p' di phenyl stil bene,

1, 14, 4-tetraphenyl -1, 3 but adi ene, 3-hydroxyfl avone,

1, 4- bi s(2- me2.hy| sAycintijlenmelweulers deimedin olam t plefosonla 1)12 A scintill ator

nol ecul8 sel ected from 30 WO 02/ 14290 PCT/ &B01/03695 53 srl Sr7 ~ ,p h Ph
ph oPHOII O 1~ J1 2 ST 8 :

- Ra | )
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 A

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.



Ph Ph Ph OPh ST3 sr9 fl p Ph OFh Ph OPh SOH ST 4 0 CH Ph O Ph S 10 Ph
Ph ST5 Ph"'o "POCH Op o of C7+ ST 11 ~KPh Ph O Ph or \ \ / HPh or a
salt themeoh2/14% A scintillator nolecule as clained in cl BCMGBOWIBBPRI N t he
|l i nker is al koxy, 5 am noal kyl, aryloxy, arylamno, alkylam no, carbonyl,
am dyl, ester, amnyl silyl, imdyl, ur®a alkylthio or arylthio. 14 A
process for the preparation of a scintillator nolecule as clainmed in anyone
of clains 1 to 13 wherein one or nore X noieties is coupled to one or nore
Rl noieties. 10 15 A process for the preparation of a scintillator

nol ecul e as gl ai ned . | ai m 8 . wherei.n, .one._or re X mmigties. i.s.coupl ed

Lo one or mof e RUABRRHTEEMGIeEls o Flaiash iy 8he PECITis 105/ A ubggn K 5

PCT/ GB01/ 036@8epchdentl oficRE B8 dndinbriRhed &ftahe@ Blkgf, alkokO alesny as

clainmed in anyone of clains 1 to 13, which process conprises:
alkenyoxy, alkynyl, alkynyloxy, aryl, heteroaryl, amide, amine, alkylaryl, alkyoxyaryl,

5 reduced arylalkyl, reduced alkoxyaryl, alkenylaryl, alkenyloxyaryl, alkylheteroéryl,
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®RY, 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 is
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-oxadiazole, 1,4-bis[5-phenyl-2-oxazolyl]-benzene, 2,5-
25 diphenyloxazole, 1,4-bis(5-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



(i) alkylation of 4-alcohol derivative of 2,5-di phenyl oxazole wth a

hal oal kyl 5 group in the presence of a base or (ii) alkylation of

4- hal ogerwaer/142ai i ve of 2, 5-di phenyl oxazol e with an al cohpCT/GBn1/03ch%
presence of a base or 10 (iii) converting a conmpound of formula (lI) into a
di fferent compound of fornula (1), by, ¥or exanple, renoval of protecting
groups addition of protecting groups oxidation (e.g. an al cohol to an

al dehyde or ketone, or an al dehyde to an 15 acid group) esterification of
an acid or an alcohol amdation of an acid or an am ne reduction (e.g. of
an al kene to an al kane, or an al dehyde to an al cohol) production of a salt
of a particular conpound or 20 other functional group |nteagonversions (for

exanpl e brom nati on_of ) 17 A Ilposorm. porat i Ng one or nore
scintillator nol ecuffés akhclaimed in anyoneswf ,dihj, om13. 25 18 A

m cel l e incorporating 6ne or nmore scintillator nDIecuIe as clainmed in
anyone of claims 1 to 13..19 A.nethod for insertd 0 re

scintillator nol ecwT@ as)&l%ained in anyone SG g}f(\dhalms 1°to 13 into a
|'i posore, conprising WO 02/"14290 PCT/ GBO1/ 03695 55 - |ncu ing the

scintillator nolecul e(s) i or%%nl nmovi ng t he
or SI3 - A
gani ¢ sol vent N e o
»—fo/\/\/\/\/"”
B NN
ST4 Ph/ko Ph ST 10 m\o ™
PK Ph

ST5 J:Q\

g /CK\/\/\/\(
v IO A

Ph ©O Ph

or a salt thereof.

13 A scintillator molecule as claimed in claim 8 wherein the linker is alkoxy,
5 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
e . 1 . .
¢laims 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.



- resuspending the scintillator nolecule(s) and lipid in aqueous sol ution.
5 20 A nethod as clained in claim19 wherein the lipid scintillator
suspensi wmoby1420mr ned to a tenperature of between 80 and BOTGBRL0IFet hod
as claimed in clains 19 or 20 wherein the lipid scintillator suspension is
warnmed to a tenperature of 60C or above.5410 22 A nethod as clained 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 nethod as clainmed in any
one of clai ms 19 A prae@ssvibetheippepiatatioh iopi dorapoundlds céadinad irl drgboe ofdbiesul es are
incubated in a_ratio of between 2:1 and 8:1 24 A nethod as clainmed in any
one of cl ai 18 130Vhigh PEOCGEGOBIRStSe |ipid and scintillator nol ecul es are
incubated in a ratio of around 4:1. 20 25 A cell incorporating a
scintillator nolecule as clainmed in any one of clains 1 to 13. 26 A nethod
of insertindi)one atlylatmmeofsiealnatiol Herivativerof 26tdighensloxeiodé with aihaloalyl one  of
cl ai s to 13 intpo a cell conprising incubating the cells with a |iposone
as cl aiTred g?@mlﬁtg?ﬁfeﬁ?%?oﬁﬁggserﬁrcel le as claimed in claim 8. 27 A nethod
as claimed in claim26 wherein the cells are incubated at 20 to 40C. 28 A

met hod as clgi med i A&l Al LA hi Sa O W Bthi@hoB e 30 WO
02/ 14290 PC'I(?%BO%}%%%ASI%%HG%QO A%Eﬁtfﬁgtg%g??gi%gmﬁ?piad nol ecul es gﬁd one or

mor e, sci nti lthapwsemwelofebhsesoras clainmed in any one of clains 1 to 13. 30 An
assay systemconprising a cell containing a protein or receptor of

of ol aftrs 10 15OMSTUne BSRPBIRK] BriOEBHBM STRG R EeR TP REPY A or
nol ecul es as(I)?Bﬁifﬁngain‘Iblény )
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 incorporating 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



one of clainms 1 to 13. 10 32 A kit conprising one or nore scintillator

nol ecul es as clainmed in any one of <clains 1 to 13 and a source of

radi ati ow0o881429kit as clainmed in claim32 wherein the soPp€T/6&Bof/0393li ati on
is aradiolabelled ligand. 15 34 The use of a scintillator nolecule as
claimed in clains 1 to 13 in an assay. %5 The use as clained-in claim34
wherein the assay is a incorporation assay, a transport assay, a receptor
bi ndi ng assay or .a signal transduction assay, .20 36 A |liposqne or mcelle
as clainmed irn cl dP?FE’a‘%?g e s¢igtiflaiex 111?8150‘&166?; ?‘il‘%lllﬁ‘és g ‘mp‘?rgflgf’ ﬁﬁﬁ‘?mr ecept or of

interest. 37 A's 'g&@ﬁ%@ﬁgg mt eqvdl g as substantially hereinbefore
dpirym ity

di scussed with referen 0 or as shown in the exanples or figures. 38
A process as substaspemlingthhecintilidafnolecubasslgdd m aduepes idione t o or as
shown in the exanples or figures. WD 02/14290 PCT/ GB01/03695 57 39 A

| i posone as substantially hereinbefore discussed with reference to or as

shown i4 theweXanRheshddl asliaMEe: c1dfh B Wheeld Be Bpidsuhsiliaik kabbision is
her ei nbef ore di scussed with reference to or as shown in the exanples or

figures. 41 warmstliod tespesaibestafbeiveden p0aad 80Kbef or e, di scussed with reference
to or as shown in the exanples or figures. 10 42 A kit as substantially
her ei nbef ore di scussed with reference to or as shown in the exanples or

figures. 43 A cel A\ mahsldbsdantd & dyinkarweiroelioren dheslipis sadtiltonh r ef er ence
to or as shown
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%.
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in the exanples or figures. 15 44 An assay systemas substantially
her ei nbef ore di scussed with reference to or as shown in the exanples or

figures. widozueemposition as substantially herei nbefore dPET/GBOEMY t h
reference to or as 20 shown in the exan;:)6l es or figures.

29 A kit comprising lipid molecules and one or more scintillator molecules as

claimed in any one of claims 1 to 13.

30 An assay system comprising a cell containing a protein or receptor of interest,
5 and one or more scintillator molecules as claimed in any one of claims 1 to 13.
31 A composition comprising one or more scintillator molecules as claimed in any

' one of claims 1 to 13.

10 32 A kit compfiéing one or more scintillator molecules as claimed in any one of

claims 1 to 13 and a source of radiation.

33 A kit as claimed in claim 32 wherein the source of radiation is a radiolabelled
ligand.
15
34 The use of a scintillator molecule as claimed in claims 1 to 13 in an assay.
35 The use as claimed in claim 34 wherein the assay is a incorporation assay, a
transport assay, a receptor binding assay or a signal transduction assay.
20
36 A liposome or micelle as claimed in claims 17 or 18 further comprising a
protein or receptor of interest.
37 A scintillator molecule as substantially hereinbefore discussed with reference
25 to or as shown in the examples or figures.

38 A process as substantially hereinbefore discussed with reference to or as

shown in the examples or figures.
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39 A liposome as substantially hereinbefore discussed with reference to or as

shown in the examples or figures.

40 A micelle as substantially hereinbefore discussed with reference to or as

shown in the examples or figures.

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

shown in the examples or figures.

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 referéhce 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

shown in the examples or figures.



