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BACKGROUND OF THE INVENTION
A major limifation in the use of many drugs and therapeutic agents is
15  their inadequate ability to pass through biological barriers. This presents a
serious problem especially for the treatment of diseases and disorders in
privileged sites such as the central nervous system (CNS).
The blood brain barrier (BBB), made up of specialized microvascular
endothelial cells connected by tight junctions, is normally responsible for
20  maintaining the homeostatic environment of the brain and protecting it from
toﬁc agents and degradation products present in the circulatory system.
However, in certamn pathological situations, the presence of the BBB may
interfere with the transport of therapeutic substances into the brain, thus
hampering treatment of central nervous system lesions, including tumors,
25 infections, abscesses and degenerative diseases.

In a similar way, the presence of the blood tumor barrier (BTB)
interferes with the delivery of chemotherapeutic agents into the tumor, thus
decreasing drug bioavailability and preventing efficient therapeutic effect
where it is needed. The problem of insufficient access of the therapeutic agent
30 to the diseased target is especially severe in the case of CNS tumors, and

patients bearing malignant brain tumors have poor prognoses.
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10  therapeutic effects. Such covalent polar lipid conjugates with neurologically
active compounds for targeting are disclosed in U.S. Patent 5,827,819 to Yatvin
et al.
Amnother approach to circumvent the BBB impermeability is by

employing agents that transiently open the BBB and facilitate the entry of a

15  particular drug or agent into the brain. Agents such as mannitol have been
shown to exert this desirable effect and have been employed in the delivery of
chemotherapeutic agents to malignant brain tumors (Hiesinger et al. (1986),
Annals of Neurology, 19:50-59). The use of this kind of hyperosmolar BBB

disruption in brain tumor therapy has, however, been controversial since, in

20 addition to the drug crossing the BBB, other molecules such as neurotoxins are

also permitted entry. This may account for the high incidence of stroke,
seizures, immunological reactions and ocular toxicity associated with treatment
using osmotic opening methods.
A variety of other treatments have also been disclosed that increase

25 permeability of the blood brain barrier including: the use of bradykinin agonists
(W0 91/16355 of Alkermes) and certain other peptides (WO 92/18529 of
Alkermes); use of bacterial cell wall fragments (WO 91/16064 of the
Rockefeller Univ.) or the use of antibody to Bordetella pertussis filamentous
haemagglutinin or brain endothelial x-molecule (WO 92/19269 of the

30 Rockefeller Univ.). Certain fatty acids such as oleic acid have also been
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concentrations of certain drugs at restricted sites, it is often required
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15 Clearly, the compositions developed so far for permeabilizing biological
membranes and barriers produce severe side-effects. Therefore, there is an
unmet need for providing effective and safe means for delivering adequate
quantities of therapeutic and diagnostic agents into restricted sites.
Numerous compositions have been proposed for use in treating various
20  cancers, included among them are compounds comprising a hydrocarbon chain
and a phosphocholme moiety. U.S. Patents 4,837,023 and 5,049,552, both to
Fibl, disclose compositions and methods useful in treating cancer. The active
material in these cases is the known substance Hexadecylphosphocholine
(HePC). However, according to the disclosure in those patents, of all
25 compounds tested only HePC possessed a practically useful anti-tumor action,
while homologues with shorter alkyl radicals possessed no or much too low
anti-tumor action and homologues with longer alkyl radicals were much too
toxic. The prior art neither discloses nor suggests any of the compounds which
are the subject matter of the present invention.

30
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independently selected from a covalent bond, amino, amido, oxygen, thio,

carbonyl, carboxyl, oxycarbonyl, thiocarbonyl, phosphate, amino phosphate
mono- di- and tri-amino phosphate group with the proviso that no two oxygen
atoms are directly connected to each other;

Z, and Z, are the same or different, each may be absent or
independently selected from a) hydrogen, sodium, lithium, potassium,
ammonium, mono-, di-, tri- and tetra-alkylammonium, or b) together with the
phospho group form a phospho ester of glycerol, choline, ethanolamine,

inositol, serine, mono- or oligosaccharide.

In one preferred embodiment, the compound of the general formula I
may be an a-branched fatty molecule wherein R1 and R2 are hydrocarbon
chains having, respectively, 3 and from 12 to 16 carbon atoms.

According to another preferred embodiment, R3 of the compound of the
general formula I may comprise mono- or di-ethylene glycol moiety.

Currently preferred compounds according to the invention may be:
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one aspect, a C%W-ff&*—&fex%@e%yl—fg—e gcserjd%lcylt 2% le%ml{ff} éttlgllphosphocholine
15 (3,12-0-C;4-DEG-PC),
4-Octadecanoyloxyethyl phosphate (3,14-MEG-PQ,),
2-(4’-Octadecanoyloxy)ethoxyethyl phosphate (3,14-DEG-POy,),
4-Octadecanyloxyethyl phosphate (3,14-(ether)-MEG-PO,),
2-(4’-Octadecanyloxy)ethoxyethyl phosphate (3,14-(ether)-DEG-POy),

20 4-Qctadecyl phosphocholine (3,14-PC),
2-(4-Octadecanoyloxy)ethyl phosphocholine (3,14-MEG-PC),
2-(4-Octadecanoyloxy)ethoxyethyl phosphocholine (3,14-DEG-PC),
4-Eicosanoyloxyethyl phosphate (3,16-MEG-PO,),
2-(4’-Eicosanoyloxy)ethoxyethyl phosphate (3,16-DEG-PO,),

25 4-Ficosanyloxyethyl phosphate (3,16-(ether)-MEG-POy),
2-(4’-Eicosanyloxy)ethoxyethyl phosphate (3,16-(ether)-DEG-PO,),
4-Eicosanyl phosphocholine (3,16-PC),
2~(4-Eicosanoyloxy)ethyl phosphocholine (3,16-MEG-PC),
2-(4-Eicosanoyloxy)ethoxyethyl phosphocholine (3,16-DEG-PC),

30 10-(4’-Hexadecanoyloxy)decanyl phosphate,

10-(8’-Pentadecanoyloxy)decanyl phosphate,
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(3,14P04), 4-Eicosanyl phosphate (3,16-P0O4), 8-Pentadecyl phosphate
(7,7-PQX), 5 4-Hexadecanoyl oxyet hyl phosphate (3, 12- VEG POY4),

2- (4 - Hexadecangyl xy) 81 BPHES ISR ARl Rir i RESie Permeability of
biological barriers. Thus, in another aspect, the invention provides
pharmaceutical compositions comprising an effective amount of a compound
of the general formula I depicted above, or a pharmaceutically acceptable salt
thereof, and a pharmaceutically acceptable carrier.

The pharmaceutical compositions of the invention may further comprise

a pharmaceutically effective amount of a biologically active agent.
In one preferred embodiment, the biologically active agent may be a therapeutic
agent. The therapeutic agent may be selected from, but is not limited to, anti-
tumor, anti-viral, anti-microbial, anti-fungal, anti-inflammatory, netiroprotective
agents and bioactive peptides and proteins.

In another preferred embodiment, the pharmaceutical compositions of
the invention may further comprise a diagnostic agent.

The pharmaceutical compositions may be useful for facilitating
administration of biologically active molecules, for example therapeutic and
diagnostic agents, into tissues and organs, in particular at privileged sites which
are protected by biological barriers.

- In one particular embodiment, the pharmaceutical compositions may be useful
for increasing drug delivery across the blood retinal barrier (BRB), blood brain
barrier (BBB) and blood tumor barrier (BTB). The pharmaceutical

compositions, in accordance with the invention, may also be useful for
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increasing permeability of the biological barrier.

In still another embodiment, the present invention may provide a method
for administration of a biologically active agent into a privileged site or organ
comprising exposing said site or organ to said biologically active agent in the
presence of an effective amount of a compound in accordance with the
invention, thus enabling or increasing the penetration and/or accumulation of
the biologically active agent in the privileged site or organ.

The privileged site or organ may be selected from, but is not limited to, the
spinal cord, brain, eye, testis, glands and tumors.

In still another embodiment, the present invention may provide a method
for treatment of a tumor comprising administering to a patient in need thereof a
therapeutically effective amount of a pharmaceutical composition comprising
as an active ingredient a compound of the general formula I in accordance with
the invention. Said tumor may be selected from, but not limited to, carcinoma
(e.g. breast, colon, rectal and bladder carcinomas), glioma (e.g. astrocytoma),
neuroblastoma, retinoblastoma, intraocular malignancy, lymphoma, leukemia,

sarcoma and melanoma. The tumor may be a primary or secondary tumor,
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Conpounds of the invention are useful for increasing perneability of
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neuroprotective agents and bioactive peptides and proteins. |In another
preferred enbodi nent, the pharmaceutical conpositions of the invention may
further conprise a diagnostic agent. The pharmaceutical comnpositions may be
useful for facilitating adm nistration of biologically active nol ecul es,
for exanple therapeutic and diagnostic agents, into tissues and organs, in
particular at privileged sites which are protected by biological barriers.
In one particul ar enbodi nent, the pharmaceutical conpositions may be usef ul
for increasing drug delivery across the blood retinal barrier (BRB), blood
brain barrier (BBB) and bl ood tunor barrier (BTB). The pharnaceuti cal
conpositions, in accordance with the invention, may al so be useful for 6 3
February 2005 increasing pernmeability of other biological barriers, thus,
for exanple, facilitating absorption through the skin, cornea,
conjunctival, nasal, bronchial, buccal, vaginal and the gastrointestinal
epithelium and across the blood testis barrier and bl ood ki dney

i nt erphase. The pharnaceuti cal conpositions nmay be adm ni stered by oral,

Ta
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i nvent i on, carhpesikombdinpysing the compeing of He ganeealfatmola lapdiroa separateul at i on

of the biolo ically active agent in the privileged site or organ. The

privi | eged®dt SIPN.or gan may be selected from but is not limted to, the

ambodi mont "t hot 15 SERKE AiteBRR T InORADER sBEVorh et ey B¢ 5 e FLBIE o &

enbodi nent, the presen Fveht on may provi

t unor COWﬂ(ﬁh’é%é‘iﬁbﬁﬁ@ h@&ritNHay BeanPaiti-84ticet Aru}e ethet t*i'@a[t@@fdl%ase may
therapeutically effective anmount of a pharmaceutical conposition conprising
as an act ialso begmedplghtlnsologirpdiseateodr dikerdgentor aixafmplendyatdids mamdar dance
with the invention. Said tunmor may be selected from_ but not limted to,
car ci noma edeanay. Q’M@&stAg@ﬁP]@Fﬁd rr@éwjar afleeesatingy @ERMIAbmirtraogilaromm

(e.g. astr.ocytomm). robl stoma retinobl a to . | nt raocul ar nmal i gnancy,
| ynphonsg, i‘%ﬁ alhtra %fr?&? “be a primry or
secondary tunoryy ¢fjj3 ﬁi‘%ﬁ{e'r' %ﬁibo%%énﬁﬁf‘e %&K&ﬁﬁh@éhﬁdﬁ Iﬁ&% ?Eéd’iﬂé aénmbodi ment
may provide a nethod for treatment of central nervo system di sease or

di sorder cnsthodsonincragmgacuenilagon of a diginostid agent T ail orgdr pratgct@d05 need
t hereof a therapeutically effective anount of a pharnaceuti cal
by a biological barrier comprising administering to an individual said

diagnostic agent in combination with an effective amount of a compound of the
general formula I as defined above, thus increasing accumulation of the
diagnostic agent in the organ protected by a biological barrier. The diagnostic
agent may be included in the same pharmaceutical composition comprising the
compound of the general formula I, or in a separate composition.

Said organ protected by a biological barrier may be the central nervous
system.

In another aspect, the present invention provides use of an effective
amount of a compound of the general formula I as defined above for the
manufacture of a medicament for increasing permeability of a biological
barrier.

In another aspect, the present invention provides use of an effective
amount of a pharmaceutical composition as defined above for the manufacture
of a medicament for enabling or increasing the penetration and/or accumulation
of a biologically active agent in the presence of the medicament into a

privileged site or organ.
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conposi tion conprising a conpound of the general fornula alfeyiiarf2005

phar maceutically acceptable salt thereof, in conbination with a therapeutic
agent. The therapeutic agent may be included in the sane pharnmaceuti cal
conposition conprising the conmpound of the general fornmula I, or in a
separate conposition. The treated disease in the central nervous system
may be a brai n Inurebanothed aspest.ithe prgsent invertganprovidesbsead aaraffectseicer drug.
The treated di segse .may al so,be an .opht hal nol ogj c di.sease or .di sorder, for
exampl o, CYBPUR FRlEEFCu L RRmPENEIPR AZelingd 4peve FRdDF DTHEEINE: at i on
(ARMD), in [ j ' I ' Lans At raocul ar
mal i gnanci %f;ﬁﬁl%glcgheﬁ ﬁg %de[l?‘r@]@f o%%%@?ﬁnéﬁﬁo%s%&k%%% ioﬁ\?dg%ﬁh%gl may
provi de a innEdubfettfimhetd Hepes and wherdiithath@licathem idisaalslgttbe agent in an
organ protected by a biological barrier conprising admnistering to an

i ndi vi dual adsaingstratiiongmith aitberapeutic agentonbi nati on with an effective anount

of a conpound OIf i

t he eneral formula | as defined above, .t hus. increasing
accunul ati on of nt%ﬁ'{il af%ﬂglléﬁr?éQF‘Ftc REent inyondiopyanidss yeeef aycHyenye

phar naceut Thar e piE ek ARAR RbinponBRfAh dPRke RublE KIR A IRARTT 1

I, or in afstprbfhcht fRastdtnent oSahfindigan protected by a bi ol ogi cal
barrier may be the central nervous system In another aspect, the present

i nventi on provildegst asethef aspeckfthe prdsest insemtion pafvidesasepdunc{tdctivee gener al

formula | as defined above for the manufacture of a _nedi cament for
i ncr easi nRPRVHOE Pharageuticap compgsigian as Watippd aboys fogfhe panuiaghiaet | t he

R e e
enabling or incpessi diﬂ)tﬁé}easﬁéé’ceﬂ{ rbQht ﬁﬂ%ﬁbnﬁgﬁﬁﬂéé 8kd 8fan Bffe@ive

bi ol ogical |y active agent |h the presence of t medi canent into a
privi | egecarnbtre offa phagmacedical Eetpusitipn 20 defihed ybbva ot thermasufacture t he
present invention provides use of an effective . .
of a medicament for increasing accumulation of a diagnostic agent in an organ
protected by a biological barrier and wherein the medicament is suitable for

administration in combination with the diagnostic agent.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 depicts a graph correlating the various chain lengths of o-
branched fatty acids of the 3,n-type, with the potency of these compounds in
extravasation of Evans blue-albumin complex into rat brain.

Figs. 2A-C depict Evans blue accumulation in brain sections of rats
bearing bilateral gliomas following uni-lateral administration of a compound as
follows: 10 uM 3,12-DEG-HPO4Na (Fig. 2A), 40 uM 3,12-Na (Fig. 2B) or
mannitol 25% (Fig. 2C).

8a
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amount of a pharmaceutical conposition as defined above fqfepfhgy, HBHSIf acture
of a nedicanent for treatnent of a central nervous system di sease or

di sorder in a subject in need thereof and wherein the nedicanent is
suitable for adm nistration with a therapeutic agent. In_still another
aspect, theWPBY¥&¥t invention provides use of an effecti Vel MAHMIH: of a
phar maceuti cal conposition as defined above for the manufacture of a

medi cament for RigaBAROdepict Aunbiesoeiil sodium ¥4t (FRNe) hegiogapigcdf,thé he present

i nvention provides use of an effective anount of_ a pharngﬁeutical

- conposi t i orPOStETIGEPAT 6 2 ¢Sve af tacordsd ahdthescaadsyand 1 punpierdollovgagnt f or
t t t : q ' ' | : g [ th
hspect |t heldsRisORID S EROGE: AbRAASE 520, o A UlBnariol it d oS00 he

- phar maceut i DEG-HPORNS (Figo3B por vikiclen®ig. a0pve, for the manufacture of a
medi cament for increasin acc%ﬂrrul ation .,of a diagnostic ent in an organ

protected by a High dg-BacrishFriVasccumplafipr pbthg apfesiorperf b SYe #% suitabl e

for adm ni \ L L At QBm M it M%%t .12BRI EF

DESCRI PTI Oﬁg—ﬂ%@m&@&?&% eé&aﬁ;@%g grap c"gﬁt} eage??’nlé t he vari ous
chai n | engt DEGeHP@;Nb (Bigchalorf whicle @ig. dB) dblldvniag Shaproyeare ddsetibedhe pot ency
of these co.nqgundqué extravasati on of Evans bl ue-al bumi n conplex into rat
brain. Fi gs AL ‘gi ct Evans blue accunulation in brain sections of rats
bearing bilateral gliomas follow ng uni-lateral adm nistration of a
compound as follows: 10 M 3, 12-DEG HPO4Na (Fig. 2A), 40 M 3,12-Na (Fig.
2B) or 10rarDETAILED/DESCRIPIION OF BHEANNVENTTODDS WO 02/ 11666

PCT/1L01/ 00713 ELgs. 3A-C depict, fluorescein sodiumsalt (F- angi ogr aph
0 the. post ori dESppenbvemRacals KGR G e kg Rt ind ekBds, 350 0 P

mnutes f O'ﬂopmci’&sm%gi&ﬁéaﬁmgtdfﬁfm call bAYRiefd Ar¥for AMHMIAng filnfbr 3A), or in
conbi nation wth 3, IZ- DEG HPO4Na Ig. 3B) or vehicle {(Fig. 3C. 5 Figs.

4A- B depi ctgrewilia accunul ation at the anterior part of the eye as recorded
10 m nutes after f M ALTLA 3t Fdhh A RO W Ecdatull of bRl 12

15 agents into restricted sites (e.g. the brain, eye, testis etc.) is one that is capable

of permeabilizing the limiting biological barrier. However, preferred
permeabilization has to be accomplished in a differential fashion without
producing unacceptable degree of side effects. For example, in the case of
treating a brain tumor, it would be advantageous to use an agent that

20  permeabilizes the BTB to a much greater extent than the BBB in the intact
neighbouring brain tissue. Specific permeabilization, in this case, enables
preferential accumulation of toxic drugs in the pathological tissue while
¢ausing minimal or no damage to the surrounding healthy brain tissue.
Similar considerations apply for other biological barriers. For example, it is

25  desirable to have an agent that is capable of increasing delivery of drugs or
other beneficial molecules across skin and intestine barriers in a transient and
specific fashion.

The present invention concerns novel compounds and is based on the

unexpected finding that these compounds may increase permeability of

30 Dbiological barriers in a reversible and selective manner. According to the
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DEG HPO4Na (Fig. 4A) or vehicle (Fig. 4B) follow ng the pgp@&g%ezoggscri bed
in Exanpl e 26. 10 DETAI LED DESCRI PTI ON OF THE | NVENTI ON The preSent

i nvention relates to conpounds, conpositions and nmethods for increasing
perneabi lity of biological barriers and for inhibiting tunor romh. A
desirabl e aY@f %% facilitating delivery of therapeuti cpﬁ?m&?’g‘HFﬁ)st ic 15
agents into restricted sites (e.g. the brain, eye, testis etc.) is one that
i s capabl e teadhifeofma pirdseiiventibe, the Abidl egmpomids grcel thbgérdealr . However
preferred erneabiljzation has to be acconpljshed in a differential

fashi on-wi tiesula Ias definedereinahove o abirmagayfically agcepiable sakts thereot. For

exanple, in the . : | | i - advant ageous
to use an agent %fségﬁﬁééﬁ%{lﬂ@ggﬁﬁgth#g&[%alaf&r%@#g?lgg? er extent than
t he BBE_ in ¢dthlgeciiivd1fﬁcéffrrr]¢tbiogis BDPFBMi’F@ﬁh&nﬁHafﬁgaably i I e igbnaral zjante_ C toxi
permeabi]ization, in this case, enahles preferential accunmylation of toxic
dr ugs id.t%%%%g;%@%soff f@@@gmi@j@aﬁgm&c eﬁ%mé}"%é’l‘dapnge to the
surroundi n a Ahlin y for other
bi ol ogi cal a&r'i%r s?ﬁglgor exuﬁgﬁgf: W@é@ %@g@ﬁ@ﬁ%&%@ig@%n agent that
i's capablke wﬂi%«ﬂﬁmmdBFA%ﬂkw&—BﬁA@% or ot her benefi g:ic al ][ml ﬁpul es
across skin and_intestine barriers i nsi e nd, .specifjc fashion.
The present invéﬂppﬁﬁrﬁmd%%ltﬂ%g"rﬁﬁdﬁ?ﬂgPﬁ?ﬂﬁf’%‘a’a G 8h t he
unexpect ed findi . o gppﬂj Vet efieahi 4ty of 30

bi ol ogi cal %gﬁ%ﬁ#@%ﬁ?@%ﬁ%\ﬁ/{g?@? e ggﬁ“@?@?@iﬁmgﬂgﬁgé@ ing to the
3 Feb[ U y jﬁﬁﬂﬂ&tﬁ%&o&ﬁﬁ@tﬁﬂbk&s@ﬂiﬁﬁ?ﬁmﬂﬂﬁa@m‘?mfeph:oephg;gsegtf. |

i nventi on, e novel_ conpounds. are o e genera or mu s define

her ei nabov Waﬁvréﬂ#&éﬁr‘}gﬁﬁm plseulss o b gpnerslmeisre RARAN

speci ficati@g, C t ] | & 1 311 a0l | ectively
referred to@QJd}%& B H{(}‘rﬂq? ﬁ%’%lrlc a%é‘g{??%/fe%?{g{?ﬁg? Bﬁgﬁéﬁréglhﬂr%gﬁle]ﬁ 5

phospho- dermylatule€bradbhdd; forekatple haiposition @of=+1)oy (+Hetd.es and in short"P
BFA". Branched chain Iilgo%hi l'i c_nol ecul es_not hearing a phosphate noiety
wi Il be referredpeefigdPP-BFAs will be gefersed g Aereinafter, by their particular R1

15 and R2 that represent, respectively, the number of carbon atoms on the side-

and main-chain of the branched chain lipophilic molecule.

Compounds of the general formula I, wherein R3 is mono-
ethyleneglycol or di- ethyleneglycol will be referred to as R1,R2-MEG-PO4
and R1,R2-DEG-PQy, respectively. In some cases, the bond linking the

20  branched chain moiety and the adjacent chemical group is specifically
indicated as, for example, in 3,12-0-C,,-DEG-PO;, , 3,12-(ether)-DEG-PO; etc.
Compounds of the general formula I wherein Z; is choline will be referred to as
R1,R2-PC.

In accordance with the teaching of the present invention, it is possible,

25 by varying the various components in the structure of the compounds of the
general formula I, to achieve fine-tuning in stability of the molecules and their
permeabilization effect on biological barriers. For example, varying the numbex
of the carbon atoms in the alkyl groups R1 and R2 and the level of satuzation
affect the overall hydrophobicity of the molecule, thus enabling optimization of

30  its ability to cross specific biological membranes.

16
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In one preferred enbodi nent the P-BFAs are phospho-deri vatg 05
a-branched |i pophilic nolecules of the general structure %e}a%r?%& . In

"other 10 enbodi nents according to the present invention, the P-BFAs are
phospho derivatives of branched |ipophilic nol ecul es of the general
structure RYPRPYIS6CH [CH2]m wherein mis from1 to 12, PRUBIYE & ring to
co-branched lipophilic nmolecules branched, for exanple, at position O
(m), y (m2) etCurreaf9@rdfeebmfiAndiid dccbRlanivith 8@ ib@ntidgaed nafter, by
their particular R = 15 and R2 that represent, respectively, the nunber of
car bon at orBPdRFA mwlesulps wherrin theilangth af thesprhoneshpinan Rlda foma? #o | i pophi | i c
nmol ecul e. S i I rej ' -

et hyl enogl y Ebraseort abBraaattdh st thl 12 et 16 Bebltdr Rl B 2R e pos

and Rl, R2- DBGrrEiP4; mbRREFREEY Sbripounds SRV E-bEASES chalifcda@iinlls nki ng the 20
branched chain noi ety ‘and the adjacent chem cal groupis specifically

i ndi cat e awhereirR bissthedreon atoms and ROiCiompI2GoA6sarbod, atgmg.et her ) - DEG PO4
etc. Conp f the neral fornul a erein 7Z1l.is.choline will be
et erred t of Hered popppoa R ecofal ortue R -6 2URRatRI M e pr ecent
i nvention, hdvingSuPRSH Btfon atdibs RYlel@th Xbolstied RBmMAE bROphaR ORI S i n the
structure of the conpounds of the eneral fornmula |, to achieve

fi ne- t uni ncfthp Brapchisg poing obthetbranched Bpephilic maleculgeThis egftpated Bmberat i on

effect on b0l e rrigns. .For I var yi 2] er. of the
carbon ato n%toqa%nﬁg(l’%g ﬁ)ﬁae %ﬁ%ﬁgﬁﬁgﬁ% g‘ffgl"{%f;gﬁ Ae‘a\%f’d %Egvseafsu ration

af fect Ithe ravarsaitablofisietiebiok Bibmbradé péfgbafinasithe DR-BEA oREhENY -
optim zation of 30 its ability to_cross specific biological nenbranes. 10 3

February 200% thgs {9y chigiting ofie desieblepermealilization effpcty fsbenldde notadounds i n
d ] ] Lom: - C 0.t he | h of
Focor ance e WAL 8Ri8t8e R A U SRHbES MRS "o, eroll ©

atons i n RZhain] oRthay bg éiiteetipted b baerobmbee froatofisrseRotel rommee preferred

conpounds are a-pranched, chain conmpounds 5 wherein Rl is 3 carbon atons and
R2 is from&9uR %fge%rsmﬂcﬁmat%en apd phaspherys @inmse s isluded dn thegener al

formul a4 cRERidRS Ry @l | phatic chain

In one preferred embodiment in accordance with the invention, R3 of

==

the molecule of the general formula I includes a carbonyl group linking the
branched chain moiety and at least one glycol moiety via an ester bond. In
 another preferred embodiment, R3 includes a covalent bond linking the
20  branched chain moiety and at least one glycol moiety via an ether bond.
Under physiological conditions, ether bonds are generally less susceptible to
enzymatic cleavage, therefore are expected to be more stable than ester bonds.

Another factor that may affect the ability of DP-BFA compounds to
permeabilize various biological barriers is the polarity of the different chemical

25  groups in the molecule. This also may contribute to the fine tuning of the
differential permeabilization effect.

Preferred compounds of the invention are in salt forms, being either
mono- or di- salt corupounds of the general formula 1. Suitable salts may
include any pharmacentically acceptable salt comprising a monovalent or

30 divalent counter ion which may be selected from, but is not limited to, Na*, Li",
K*, NH,", Ca™, Mg"*, Mn"™, mono-, di-, tri- and tetra-alkylammonium. More

11
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having up to 20 carbon atons in length counted fromthe %{F&Q@z ggoup to
the branching point of the branched |ipophilic nolecule. This t1 mat ed
nunber of carbon atons in the R3 noiety of the general fornula | as
defined above, is 10 nost suitable for effective nenbrane perturbation by
the DP-BFA WBI'¥HEf% and thus for eliciting of the desi rBEIE01/00713
perneabilization effect. It should be noted that the above-nentioned

al i phatic é}htafem&aum BEurdls Goniptied!@ Sadhy lae R4l Particuilat re&rxrdmye be
i nt errupt e one or nore hetroatons selected fromt .group of oxygen,

~sul phur, - ni PP n@lmubn@s&ﬁépd@naﬁmmd@mmth@a@@npnowesomnjef inition of
R3. In one ol ferred enbodi nent in accordance with the invention, R3 of

t he nol ecul e 0f the general forrmula | includes a carbonyl group Ilnklng t he
branched chai n Mibe@bipamitsaif themventivrangy eemepared by vhathiwabsynigtier bond. In
anot her preferred enbodi ment, R3_incluydes a coval ent bond I'inking the 20

br anche cH%ﬂhDEBW%Q§3%M%nh@@ﬁ§a§?mﬁﬁgﬂﬁﬁV@@m° dotredusigatedan et her bond.

Under phys! ol akiia n BRELLIA0e ArekiRGe HOBHRLA/ IR ML KIRT Y SuSCERt [l ¢

to enzymatic cleavage, drefore are mor e bl'e than ester
bonds. Anotihem-tfmztahmlbdmﬁplnwd af f ect the ability of DP-BFA conpounds to

perneabilize varlous bi ol glcal barriers is the_ pol y..0of the different
chemical 25 gr dd§SOMRO ofineinypdion e foynd o hﬁw%‘?%%ﬂ& o the fine

tuning of e ol IhEhGRH o P B ASRLMTA ARG R orBiAbBERC] compounds

of the invention are In sa or ns nono- or-di - sal
conpounkds dfartiére ztgmme.rlajrthﬁannmj the IpresSufi itrednition sebased nnyhe umexheode] any

phar maceut i cce Ie salt ¢ oy.a . or .30 dival ent
Pount er 1 oralin AP dabpitsaf "%%oﬁﬁa?chpénﬁmﬂpp eaASUleRR . L+,

K+, N 44 +, abiedr nium
I\/bre it 3 F%%%?%Eff%@%?qla% P % %1’7:\13) pre gﬁféggﬁ% gggunds
conprise a tlmmmisé’hBFAadotnpoﬁadstcbﬁﬂlé invbl)tttqlrmawbe veefarin ex®BnBFA nol ecul es in

the sodiumsalt .form bein or di.- sodi.u sal.ls. .The conpounds
of the i nvelfrRgpl 111?&’90’68?}310 %g Ergfiugng,g,pwgﬂ t6xcily and

15  side effects.
Some DP-BFA compounds are selective in terms of being capable to

differentially permeabilizing biological barriers to molecules of different sizes.
This characteristic may attribute to higher safety levels of the phospho-BFA
agents. Some DP-BFAs differ in the duration of their effect which may be

20  proven as another beneficial factor in certain therapeutic circumstances wherein
transient selective permeabilization of a limiting barrier is desirable,

The compounds of the invention and pharmaceutical compositions
comprising them may enable or facilitate delivery of biologically active agents
across biological barriers.

25 The term “biologically active agents™ is intended to encompass all
naturally occurring and synthetic compounds capable of eliciting a biological
response, having an effect on biological systems or serving as indicative tools.
The biologically active agents may be therapeutic or diagnostic agents.

Therapeutic agents may include, but are not limited to, anti-neoplastic,

30 anti-proliferative, anti-inflammatory, neurological, antibacterial, anti~mycotic

and antiviral agents. These compounds in combination with the compounds of

12
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5 methods well known in the art. Sonme of these nethods a t ed
hereinafter in the Exanples. Alternative procedures knomﬁégr%ﬁszgaéskl 'l ed
in the art may al so be enployed. The conpounds of the invention were found
to be useful in disrupting tight cell junctions in vitro and in increasing
per meabi | i z#OBH16F bi ol ogi cal 10 barriers in vivo. Furt REFHOF¥71% he
present invention is based on the unexpected finding that certain

deri vati ves tipfinjpdition aee puraadidelusediaiin the thaphédtiof paBbRWabsondRine,
differential effects_on openl n%lof t he BBB and BTB barriers. Accordingly,

the vari ousdiscasenandydiperdeisdn sastrighed §ites.dforicsampley indhe frsaiment of, exert | ng
bi |
a8 i acisiaot® Rl R 153Rd et s LR RO BB R | O F L g

capabl e to dedehtrtientisatdess. per meabi | i zi ng bi ol ogi cal barriers to nol ecul es
of d|ffe5ent sizes. This characteristic may atfribute to hi gher safety

| evel s of the phB@E?RFﬂBﬁﬁent%tQ@Htl%c uds, kgt anpupimited fo5 pagivg 2g¢8Sdur at i on’ of
hei ff
their effect,which AR%AG g\ﬁ?erel ﬁﬁa@ of dia gl?(%h@%g %%ﬁd&'rﬁ&o&&?&l&l i in certain

t herapeutic circumstances tran | Ve pernea zation of
a limting hbele¢dsubsianckage. gaﬁécﬂaneﬂihﬁ-%mmmdmlﬁmdmf-la beased agemt)lanm and
pharmaceuti cal conmpositions risin the y enable o é%atﬁl litate
delivery of CHFS eﬁféls}‘?h%%d\? b b1 SOERORR: fers. 25 The

term " Dbi ol ogheskdnym Béii?e &S am abian‘fl f &q@gaa ~all naturally

occurring and synt h t1c conpoun t 1 nd I ol ogi cal
responsé heharagersmingebriaciesions. ﬂndjmgase,ai cmlgmladmf the iseentiongsedkfor ndi cati ve

t ool s. The}ngllﬁgl o b@g@%@cﬁ’g‘@' nts naé@?cgfitehl ra%}eﬂﬁl g’@grfdl agnostic

agents. The tl?cfé’ o]

anti - neopl I ol ogi cal ,
P ?&?hﬁm co%mfﬁdn? il d dieifdd Yent Ak is 155\411&@3@3{@@%{ 9

ant i bact er anti -nycot and antiviral agents ounds in
conbi nationlt\mmhemmtwdpounds of 12 3 February 2005 WD 02/ 11666

PCT/ 1 LO1/ 00713 t nven |on articul arl seful jn the treatnent of
pat hol ogi cal co t ghﬁ‘é‘g‘ ﬁi&ﬂ‘e r%e&’% cxmples? BYrald sites. For
exanpl ey5 i NinkiR@tdr "t@ﬁﬂaﬁ?é@lls‘?)fr structures, or one that binds or accumulates

specifically and exclusively in certain brain areas or brain lesions.

The brain, then, may be analyzed to determine the presence of labelling agent.
Analysis may be performed using scanning and imaging means known in the
art {e.g. magunetic resonance imaging techniques (MRI), positron emission
20  tomography (PET) and Computed Tomography (CT)).
In other embodiments of the invention, the DP-BFA compounds may be
useful for enhancement of drug absorption in the intestines or through the skin.
The biological barriers in the intestines and skin prévent passive diffusion of a
number of substances across the gastrointestinal or skin epithelium thus
25 preventing effective absorption of certain useful chemicals, nutrients and drugs.
This obstacle may be overcome by applying the desirable useful chemicals,
nufrients and drugs in combination with a DP-BFA. compound.
It will be readily apparent to those of ordinary skill in the art that a wide
range of biologically active compounds are appropriate for use in combination
30 with the branched lipophilic molecules of the general formula I, therefore are

included within the scope of the invention as compounds useful in

13
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central nervous system and | esions including tunors, i nf@qﬁ ng,yzg%cesses
and degenerative disorders. 5 D agnostic agents nmay include, but are not

limted to, imging agents, contrast agents and dyes. Exanples of

di agnosti c agents include radioactively |abelled substances i;l . g.

Technet i um‘@fgrﬂz’éﬁﬂﬁ Fl uori de- 18 based agents) and contraB¢TH§ PW%* such as

gadol i ni um based conpounds. The conpounds of the invention may be useful,

f or exanpl ephdriatetibfldsnipetitidhasasthods ctbakbert DAGRGHGHI i ng brain | esions.
In this case, a conmpound of the invention used for |ncrea3| ng BBB

per neabi | i t?ccomc%ﬂltb@ﬂ inventivnchpccendenge with thejavantias, the P-B&dar at e
iti t hat it
Commee . nl el GBI i ARSPL BB WA (1L 1

gener al 15adthaé lag@itOlt skauldbatlarified st e debiratds biokspically aotiee 4geat bi nds or

accumnul at es eC|f|caII and exclu5| eI in certain brain areas or brain

| esi ons. 5Th8131’) ain¢lude coIgpefdian of the cmppo ence of

| abel |'i ng RELE %ﬂcﬂn’ pand i maging
means kno a&%%?%ﬂ%ﬁhﬁ(l oﬂﬁ%{yﬂ’éeae I'C q?érge%ongggggitersmgl ng %echnl ques (MRI),
posi tron e@&ﬁrﬂjlybﬁtﬂmgamléﬂﬁ&omp@lnﬂmmh& g@heirailfmmﬂzphamd Cr)). In

ot her enbodi nment.s e.inpvention, the DP-BFA co ds nay be useful for
enhancenentth81de§i¥a@ Y BFEiYeREERIES); #E @dministere rS“P PG e skin.  The
bi ol ogi cal Pﬂﬂn %ﬁ# afilkrS E‘%%Sd gi(gi f fusion of
a nunber of su agsihglrr\t egbggfgg% elagist r ol n?%@lp%og&ﬂ& I n glcgplgéhel I um t hus

25 prevla(htimgybéﬁthnhﬁstaedpﬁorﬂmubsequbnmrﬂneaadnum&hudmcifﬂieriPeEFA nutrients
and drugs- Thus obstac).e be..qver.cane h L rahl e useful
chen calgs "unflgrﬁrg‘”&ﬁ‘a ﬁ’t‘? r‘i‘é‘i%@ﬁ‘ g]?ah\f‘)g ifﬁto(%lpound | t
will be reaﬂlbleBPRQ)?lrtﬁ@Bmlc%léaﬁ'gﬁ%e?is Cf%ﬁii idR Y fa%ﬁithﬂe thenpats*s‘é‘gefl‘fffthet hat a wide

range of biologically active conpounds are appropriate use in
conbi nat i onrele%ntvagei}tsuﬂrteﬂiwmmio&adshtepophl lic m)l ecul es of t he general

Lot L e ol 8t S RS S WL S0 SCaRE Lyt rvent on as
15  administered around the same time of the P-BFA adm1mstrat10n, but is already
present in the blood (being either naturally generated in the body or produced
as a slow release drug). Some examples include bioactive peptides and proteins
such as neurotransmitters, growth factors, hormones, antibodies etc. In this case
the requirement is that the permeabilization effect of the target barrier occurs
20  while sufficient amount of the desirable biologically active agent is present to
exert its biological effect.

The improved activity of the compounds of the invention in
permeabilization of biological barriers results in increased bioavailability of
administered drogs, thus extending the therapeutic usefulness of these drugs to

25  conditions that do not respond to lower doses of drugs. This is especially
relevant in treatment of diseases and disorders in restricted sites, e.g. brain and
the eye.

In addition, the compounds of the invention are advantageous asmuch
as they enable decrease in the useful dosage of drugs and consequently

30 reduction in undesirable systemic side effects. Furthermore, since the

molecules of the invention enable selective permeabilization of barriers, they
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pharmaceuti cal conpositions or methods of treatment or digagypsis ot
accordance wth the invention. In accordance with the inventi ;é)ér]r? Z'Pﬂ% P- BFA
conpound is to be adm nistered in conbination with the desirable

bi ol ogi cal | active agent. It should be clarified that the desirable

bi ol ogi cal |§’Oé)é/ﬂﬁ% agent 5 may be included in the same PREHAHPEL i cal
conposition of the conpound of the general fornmula I, or nmay be

adni ni st er esay pre&rsﬁmﬂzah@emrm@@ﬁﬁthMt a sPécﬁﬁ@ Ei@@%ng. lb@hbr)agd hyeinagent s,

i .e. the copgpound of the general formula | and the desirable biologically
act i ve  agentlf #pighberingeells and tissues si nul t aneously or within a short period
of tinme fromone another. The biologically active agent(s) 10 may be

adm ni stered prior or subsequent to the adm nistration of the P-BFA
conpound, provi d¥hild euimihingwhe perhRabilizdtion effetd sfehaPiBIAVIS ORI hat the
effect of the P-BFA on the biological barrier is sufficient to facilitate
the passhageUBor-bpEngafseifars sugpasingly forad thabseranefthedestedsite. 1t is al so

possi bl e t hg }iolﬁﬁ ' ' i cal | ' l’hﬁg

adm ni st er chﬁm r ou% Wgﬁ?é%m%ﬂ%ﬂg?@%éﬁ%%ﬁﬁlgé‘%ﬁ%gk@g [ 3n, ut is

al ready pribeieabilityntot dignifitaonly ifhibit tig govitesf thatreited tymgeThusitedasi n t he body
et i oo ariBRSIed HE Ceua PR oA A RS RINALGRDY DRI ERET or o hor

pepti des a _ : Ry ors, hornones,
ot et of -t aater st WiBrdE9Se sl 6t € YUnb TR of i hidich B D! | 2at 1 on

desi r abl®e bhiemongtirated Hifferertial eytetpaittactisitypwher tdstet dor theeeffecitan bi ol ogi cal

effect. The i.rrgroved %i vVity ﬂf .the conmpounds of the invention in
per meabi | i Z4FeBgmabad BERELell$ @ WH#er s results in increased

bi oavailability AR ﬂn'ﬁ’cf' tiﬁ@éi']h" -herapeuti c
usef ul ness of t%g%}odrugg%e%g corﬁfg}igf?%%gﬂfeﬁg%t 0 ngtﬂ’ élggf)%ﬁ% to | ower
doses of dridgEFAmbleciles amyde spedificallyahiboradto suit speeificitaget sitks eadeases and

disorders in restricted sites, e.g. brain d. the eye. In addition, the
conpounds que‘i”ﬁ% Wdﬁ?ﬁi‘ﬂ??'}lﬁr 3?‘%‘”&83‘&?@&‘3@%@? Hﬁ?ﬁﬁ%x’e‘%&’ tp 3é’F|a_bI e
decreasg i Nnhlweratesidl Enﬂﬂéﬁﬁ?oﬁéﬁingrtﬁ@ﬁBB%dm AR Mﬁ@carrsg ction in

undesi rabl e system c side effects.” Furthernore, since t ecul es of the

i nventi on qeabeabilizstion of the BEB by abitdin IR-BOAS df tobegreater extenthey 14
comparing to the effect on the BBB. Another advantageous characteristics of

-

U

the effect of some DP-BFA molecules, is the preservation of certain levels of
discrimination as to the compounds permitted to cross. Thus the DP-BFAs
20  affect barrier permeabilization in a more selective manner comparing to carbo-
BFAs or hyperosmotic agents, such as mannitol. As a result, the P-BFA
compounds are expected to cause less toxic side effect in comparison to other
permeabilizers known in the art. Furthermore, as their permeabilization effect
was found to be reversible, the compounds of the invention may also be useful
25  for chronic administration of drugs.
As mentioned in the specification and claims, an “effective amovnt” of
P-BFA refers to that amount of a compound of the invention which exerts the
desirable beneficial effect in accordance with the invention. According to one
aspect of the invention, it is the amount of P-BFA that significantly increases
30  the permeability of a relevant barrier to a molecule of interest. Namely, the

amount of P-BFA which increases the permeability of the relevant barrier to

15
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3 February 2005 WD 02/11666 PCT/I1L01/00713 may preferent iﬁéhbﬁue{r?%@se drug

uptake at a specific site (e.g. tunor) and not in the neig ng cells
and tissues. While exam ning the perneabilization effect of the P-BFA in
vivo in 5 tunor-bearing rats, it was surprisingly found that sonme of the
test ed conpBOAHE&howed renmarkabl e cytotoxic effects on PRELILHBE,

denonstrated in their ability to significantly inhibit the gromh of the

treated tungllow suffiSient duanfifies GTalAslbEH 8intdradt 16 Sfokaihe beslegiealnds of the
i nvention may be useful as anti- cancer agents. Mreover, sonme of the

“conmpounds OPAIEETSOte euet its theranguiic apraphsdamicraifestiorliovediagnastie cyt ot oxi ¢

itro. 1 n aefesicenRiirnif oo s B RioRe] AR AR YT, N ° '

various DFBRAkfhari @xertdpeatically effectbpesiaiticahdey agait! Nutely] thatahdéuns peci fi c
target sites _and specific indications., For_ exanple, nolecules of the

i nventi oh vifdeBF chgnhybits urgontrolledeelligravgtbent i al manner in opening the
BBB and BTB bar Figer . ' e . Ll4-7zat | - BTB by
certain DP-BFAs thg eﬁgcg%g%%@é@% g%FmggérpBg?#%ﬁflgﬁ%l%gmg%?%@ on t he BBB.
Anot her advigriasagk atkeastiamact ei caisidemtion of tHeaindivideal's site, sonspetiic BFA

nol ecul es, | s the preservatjon of certain levels _of discrimnation as to
t he conpourﬂi%eaﬁ%mﬁ%ecvéﬂt-‘&‘lfth‘? Saaptons tasbg trea -GEF@“%@%?&%@@WG barrier

per neabi | i ' ' Egmg ' gmm? ' éﬂ?fﬂ =~hBFAS or
hyper osnot iz%rldé%g%%d;?@rsuc fgéﬁhrr%%%\q%g?g@ﬁg&gfresu t,erbtg%e %ggucélorrpounds
are expHrt efictors andusing memotedhircroatineexgfetiamtationconpari son to ot her

perneabi l i zers Eﬂ?\,\@’ in the art. Furthernore, t_@;i r.perneabilization
effect was founth®dpsgaanes aufdhejiegimenan SR PR et i on nay al so

be usef ul %étefo?gd@@ﬁﬁngﬂfégg%,%iﬂe%ﬁﬂaﬂé w@{gﬂﬂ%ﬁ&éﬁgd@gﬁﬂdﬁ &d in the

specification an n fective anoun refers to that
amount of ahepaotpneynef the patteulan DERBF A andiheck]lesaatrussfvd daig aagentabl e

beneficial effect in_accordance with t i nvention rding to one
aspect of tﬁ@’?’ﬁ‘i?%eiﬁ't ﬁ‘ﬁsﬁjfgﬁgls%ﬁ(ﬂg%aﬁ? t‘b?‘ﬁlﬂéfﬁﬁbpﬁxsi gnificantly
| NCr easgs @gfg}&%ﬁﬁtﬁim&agéiﬁ& erdo bﬁ{aﬁi’m%@tde?i%cf AfhtidPard APUEGHL € Of

i nterest. _ e anoutnt of P-BFA which increases the perneability of
t he rel evarfabtemier to

The pharmaceutical compositions may be in a liquid, aerosol or solid

dosage form, and may be formulated into any suitable formulation including,
but is not limited to, solutions, suspensions, micelles, emulsions,

20 microemulsions, aerosols, ointments, gels, suppositories, capsules, tablets, and
the like, as will be required for the appropriate route of administration.

Any suitable route of administration is encompassed by the invention
including, but not being limited to, oral, intravenous, intramuscular,
subcutaneous, inhalation, intranasal, topical, rectal or other known routes.

25 Inpreferred embodiments for the permeabilization effect on the CNS, the
pharmaceutical composition of the invention is intra-arterially or intra-thecally
administered. For use as an anti-cancer medication, the relevant pharmaceutical

‘composition of the invention is preferably administered orally or intravenously
or applied topically or by regional perfuston, enema or intra-organ lavage.

30
The invention will now be illusirated by the following non-limiting examples.
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15 3 February 2005 WO 02/11666 PCT/1L01/00713 all ow suffigignt,guapkities
of a nolecule of interest to cross the biological barrier so tdo exert its
t herapeutic or prophylactic effect or allow diagnostic procedures.
According to anot her aspect of the invention, it is the amunt of P- BFA
that is theVW8J&dt%tal |y effective as anti-cancer agent. REFBIN/7ihat anount
5 of P-BFA.which inhibits uncontrolled cell growth. The effective anpunt
will be determ ned on an individual basis and will be based, at least in
part, on consideration of the individual's size, the specific disease, the
severity of the synptoms EXAMPLESated, etc. Thus, the effective anount
can be readjly A son of skill in the art enpl oying such
10 factorsq%nd Szﬁﬁéiﬂ%éi§E$QQﬁ?3.“ outi ne experinmentation. The dose range
and the regi nen Romeoiake ofblatitybprodedieexifon syrahesisef paitivile FOBFAdN ni strati on,
t he age,_ sex, health and weight of the recipient and on _the potency of the

parti culdar mplegrns anfsalts gherelayeenemplified below losvevani srouldiber ni stered. The

skilled art] 4 a ] ktifens and
dosage in or g%t&g %gfsirpﬁﬁ{ﬁg&e@gﬁeg rag%h %?@f@gﬁ@gﬁﬁ H%Qigleag?j%l%fﬁof action.
The phar mad@EA inteltcudensgfaké inventioniayludiag) buiaot limited fo, asturated andr sol i d
dosage form and g‘g be formul ated_ intqg any suitapl e, foi'rm: ation including,

but is not Unsaiurated brgnchedichamgpleculesand fomprundsyagrpindy 183 ons, 20
m croenul si . aer oL ALNE Gkl O tiQkd ygjns,S,
tabl ets, anaggﬁkl%]ga%lci%é%{;ﬁg‘s"" a “E%?ﬁhng réﬁ‘ﬁ#’gg ?’h{g&%‘ pr op%ggﬁe out e of

adm ni skr atdcoeptata yalts wftthd PBH O miotecales adulid il sst eadhitained mckdmapimstssed by t he

-
o

i nventi on in%lmlidin , hQut not heing linted oral, .intravenpus,

i nt r amuscul29t Emitedie, SodHEy potasiiiRy By Amonp@mFagsand  oct 51 or
ot her knomﬂtg%ﬁ?ﬁ‘,ﬁéﬁlcg Lefogsred enbodi ments for the perneabilization
effect on the , the pharnmaceutical conposition of the invention is

infra-arteri al | Albsynithesizad ctvapaiindy wesslchanacterened by NMR, uses as an anti - cancer
medi cation, the rel evant, pharmaceutical conposition of the invention is
preferably SBWW%?%IB&EWI@ ?¢Si ntravenously or applied topically or by
regi ongls perfusion, enema or intra-organ |avage. _

EXAMPLE 1: Synthesis of Alkyl Phosphates
Phosphates of the general formula RO-P(O)(OH), were prepared. R represents
a branched-chain alkyl moiety of the R;(Rp)-CH structure where R, indicates

the number of carbons in the side alkyl chain and R, indicates the number of

20 carbons in the main alkyl chain.
The synthesis of RO-P(O)(OH), molecules is a three-stage procedure.
In the first stage the corresponding alcohol (R-OH) was prepared from
aldehyde and alkyl bromide using the Grignard reaction (Vogel's, "Textbook of
practical organic chemistry”, Wiley, New York, pg. 531, (1996).)

25 Inthe second stage diphenyl phosphate ester was prepared from the alcohol and
diphenyl phospochloridate:

ROH + CIP(O)(OCgHs)a + CsHsN — RO-P(O)(OCeHs), + CsHsN-HCl

In the third stage alkanyl dihydrogen phosphate was obtained by hydrogenation
of the diphenyl ester.

30 RO-P(O)(OC¢Hs), + 2H, — RO-P(O)(OH), + 2CsHs

17
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-30 The invention will now be illustrated by the follown ahd, Bobi Ng
exanples. 16 3 February 2005 WO 02/11666 PCT/1L01/00713 %&%ﬂﬁg ?

CHEM CAL EXAMPLES For the sake of clarity, procedures for synthesis of
particular P-BFA 5 nolecules and salts thereof are exenplified bel ow
However it WRIH ¥ be understood that similar proceduresPa@PVEOHPEE
applicable for synthesis of other P- BFA nol ecul es of the invention

i ncl udi ng, Mexﬁﬁécahbrﬁhi;ﬂ.@nﬂ@ho‘é Meated and unsaturated branched chain
nmol ecul es ' r | ' ai ns
an;bhﬁgﬂfrﬁg@ﬂ% c}/!i]fd’rﬁlht% (R 2 B mbR %@aﬁeam%gﬁtgﬂ

conprising a c {/ group(’s).~Various pharnaceutic 10 acceptabl e
salts of t hshakwgraasolutionbfbexadedade-dt-ald2 deg, Oftlanole)ini drg pyddmg (5but  not

limted to, ' t assi ' d al kyl - ' a, t d salt
o th i val oD st i The At dtbied o RO AP b S act or  sod
by NMR, 3vasthe cBiifils RS fiediiifo Ric ISR NI aotERSic aéﬁéo Bh: Synthesis of

Al kyl Phosphat es Phosphates of the general fornula P(O(OH) 2 were
prepar ed. Fgaapodswhich separiiedmah extrasted with ethpt. TheiceyeablayehwaRkl ( R2) - CH

wh RL..j ndi .th b ' b in the, si | kyl chai
and R2' 1 nt veted oI biBpilerit 50 T HRESN 8% FARE R Rel My RAE S T
synthesi s ofimB¥y: ﬂ@rﬁt@‘@%ﬂ&b.@@ﬁéﬁﬁiﬂgsd%dt £50,3 B EthB RELERed, | N the

first stage the corresponding al cohol was prepared from al dehyde

and al kyl bamhﬁhqéesz%]xewgasmﬂ@ﬁ@ibgfamm emplegraphy Retrob Ether ghgt 3ok of )
i i ] "W ~ D053, (1996) ) 25 |
o2t 8] KPR T St B SNl A b b 27 Lt

di phenyl phorhdeddoridate: ROH + CI P(O) (OC6H5)2 + C5H5N --->

RO P(O) (OC6H5)2 + C5H5NHCI I n the third stage al kanyl di hydrogen phosphat e
was obt ai ned by 4tijenadgeanyl Phesphate . (3,12-PO,)

A suspension of platinum oxide (Adams catalyst) (0.32 g) in glacial acetic acid
(20 ml) was shaken under hydrogen atmosphere until absorption ceased. The
15  Adams catalyst was then washed well with 2N hydrochloric acid, water, and
finally glacial acetic acid, by decantation. Solution of 4-Hexadecanyl diphenyl
phosphate (3.2 g) in glacial acetic acid (40 ml) was added to the catalyst, and
the solution was shaken under hydrogen until absorption ceased. The catalyst
was filtered off and washed with chloroform. The solvents were removed from
20  the filtrate in vacuo. The residue was orystallized from petroleum ether (bp 30-
60°C) and dried at 65°C. 2.01 g of final product was obtained. Yield 92%.
4-Hexadecanyl Disodium Phosphate. ( 3,12-PO,Na;)
4-Hexadecanyl phosphate (1 g, 0.0031 mol) was dissolved in ethanol (100 ml).
NaOH (0.25 g, 0.0062 mol) was added and the mixture was stirred for 1 hr, and
25 then evaporated. Ethanol (2 x 100 m]) was added and evaporated. Ether (100
ml) was added and evaporated. The residue was crystallized from acetone (30
ml) and dried at 65°C (15 mm. Hg). 0.9 g of final product was obtained. Yield
79%.

'H-NMR (CDsOD): & 0.89 (m, 6H), 1.27 (s, 22H), 1.58 (m, 4H), 4.22 (m, 1H).
30 MS (FAB): m/z 367.06 (M + H)",
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of the di phenyl ester. 30 ROP(O)(OC6HS)2 + 2H2 - ROP( O)S(I%'@rg? é@% 17 3
February 2005 WO 02/ 11666 PCT/I1L01/00713 4- Hexadecanyl Di pheny 3 osphate .
D phenyl phosphorochloridate (4.0 g, 0.015 nole) was added slowy while
shaking to a solution of hexadecane-4-ol (2.4 g, 0.01 nole) in dry pyridine
(5 n1) at WOM%hperature. The flask was stoppered andPSEILOHHe for 48
hr.; then 5 the contents were poured into ice-cold IN hydrochloric acid

(100 n). The mﬂexa&chnwabﬁBsoaﬁﬁﬁmbgﬂ;avm 3;51>ztﬂw4m)w1 th ether. The
et hereal layer was washed with hydrochl oric acid (3 tines), 5% sodi um

“hydrogen caftiisxadecany phosphats (3. ]é!'rﬂ mmqllwes dissplvedanieghanob{13§ dri ed

chromat ogr aghy NB2E {37 & TOYSE o RNt iER T HEATARS yBY Sgedie Y, °°' ™
evapor at i onhﬁfandahéﬂivuﬁﬁhtea Bihafd] (2 ixCM50dnD s alded g dvapofuell (EREYe

4- Hexadecan%2 Phosphat e. 12-PO4 ) A susgenm on of platinum oxi de (Adans
catalystd (2320 P?Wa@ddédandawr&iethahaomdﬁpl}dmhéﬂ%ﬂt@lwwuhder

hydr ogen at 2 @? Iyst was

t hen mshedg&§ﬁ%im®#®£ﬂdh@%r ocC Ilo?ﬁ]éfggsﬁgov%qé%o an |nal y gI aci al

acetic aci dfindlyprodeewaabbiained Soleld 879, of 4- Hexadecanyl di phenyl phosphate

(3.2 9) in gl{amal acetic acid (40 m) was added to the catalﬁgg) and the
-ca

sol uti on wasi3MRERDaOEYS ﬂﬁ(ﬁgéﬁ)uh § (s, 3B bl Gh 44Daddd (my tal yst
was filter eMSoffABnu 234 EU(Mit H)'chl or of orm The sol vents were renoved from
20 the 10ltrate in vacuo. The residue was crystal l'ized from petrol eum et her

(bp 30- 60C) and, dried at 657C. 2. g of fin ct was obtained. Yield
92%  4- Hexpdeca‘h tagecany] Disosinm phate. @’ﬁ"ZP&éRéZ 4- Hexadecany!|

phosphat e ( H-3MB.(6D39Dxoh 9834w, & ,st'Z/@d%H) étﬂ%a(nwf@wd?&m; 1H).NaOH (0. 25
g, 0.0062 nbtS) (FARY: mdr3s.2h@Mthid) i xture was stirred for 1 hr. and 25 then
evapor at ed. Et hahOktadécanyl MomdspdivasPhebphatea(18l 14 HPOsNA pd. Ether (100 n)
was addgsl aﬂumwgna@ .5 0108 Sﬂguﬁzmszéiﬂ){itﬁ(iﬂ,ﬁﬂj Anamuacry.one (30
rr1) and drll@g@;m;g Lg,gn of final product was obtai ned.
eld S-Pentadecanyl Disodium Phosphate. ( 7,7-PO4Na;)
'H-NMR (CD;0D): § 0.90 (m, 6H), 1.30 (s, 20H), 1.60 (m, 4H), 4.12 (m, 1H).
MS (FAB): m/z 352.93 (M + H)".
20 8-Pentadecanyl Monosodium Phosphate. ( 7,7-HPQ4Na)
'H-NMR (CD;0D): 5 0.90 (m, 6H), 1.30 (s, 20H), 1.60 (m, 4H), 4.12 (m, 1H).
MS (FAB): m/z 353.05 (M + Na)".

EXAMPLE 2: Synthesis of 2-(2'-Propyltetradecanoyloxy) ethyl Phosphate
25  This compound was prepared by the same procedures as described above in

Example 1 using the alcohol: C3H7~-C(C,H,5)H-C(0)-0-CH,-CH,-O-. This

alcohol was obtained from chloride anhydride of 2-Propyl pentanoic acid and

ethylene glycol (Vogel's, "Textbook of practical organic chemistry", Wiley,
New York, pg. 698, (1996)).

30 2-(2'-Propyltetradecanoyloxy) ethyl Disodium Phosphate (3,12~
MEG-PO,Na,)
'H-NMR (CDCL): & 0.87 (m, 6H), 1.24 (s, 22H), 1.54 (m, 4H), 2.33 (m, 1HD.
3.87 (m, 2H), 4.26 (m, 2H). MS (FAB): m/z 439.19 (M + H)".

35 2-(2'-Propyltetradecanoyloxy) ethyl Monosodium Phosphate (3,12-
MEG-HPO Na)
'H-NMR (CDClL): & 0.87 (t, 6H), 1.24 (s, 20H), 1. 42(m, 2H), 1.56 (m, 2H)
2.34 (m, 1H). 4.02 (m, 2H), 4.28 (m, 2H). MS (FAB): m/z 417.19(M + H)",
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79% 'H- NWR (CD3OD): S 0.89 (in, 6H), 1.27 (s, 22H), 22(m
1H. 30 Ms (FAB): mz 367.06 (M+ H+. 18 3 February 20%’51:6%“@2%51

PCT/1L01/ 00713 4- Hexadecanyl Mnosodi um Phosphate. (3,12- HPO4Na )

4- Hexadecanyl phosphate (3.13 g, 0.0097 nol) was dissolved in ethanol (150
M). NaOH (0037166 0. 0092 nol) was added and the mi xtur ePGEHEOYYr ed for 48
hrs and then evaporated. Ethanol (2 x 150 nl) was added and evapor at ed.
Ether (2 x 100 m) was added and evaporated. The obtai ned solid was
triturated with acetone (100 rr1) and drled under 1 mm Hg at nosphere
~overni ght. EXEMBPI 3. 22Uk itetirad: loj 0%

(CD30D): 6 87 : 1 25 (s 22H) , 1.51 (m 4H) , 4. 12 (m 111). WMs
(FAB): nlz : H) +. 10 4-Cctadecanyl Di sodi um Phosphate.

(3, 14- Pmm?hlsbbm%d%ﬁ@bam@b © 8Os abi® r@d&iure&a?ﬂeﬁc‘hbe&ﬁbﬁveﬁ 58 (in, 4H),

4. 17 1H%3 M5 (FAB): miz 395.20 (M + I-IQI Oct ade canyl Mnosodi um
Phosphaté 3&1@3&%@6@%&&%@&1@3 HYBE -CHs- 28 (s, 26H),

1.56 4 1 F 8- Pent ad I
Ti aods um prots SisAechbhiugs it 4‘%@@%@%&%&% aipeia®ont adecany
(s, 20H), I1péfladoid acidthnd &leﬂg,mﬂerglyobwv()?geu@ "TEABYok mﬁaam Bakitl + H) +. 20
8- Pent adecanyl Mbnosodi um Phosphat e 7- HPO4Na NVR (CD3CD): 5 0.90

(m 6H), 1. It(igﬁY"zmey,NemY?ﬂﬁP&WS @%99)-( m 1H) M5 (FAB): miz 353.05

bhos pﬁaig '"-@‘9 ‘?&*Qde%n%’f‘%a- gy engt DRRgRARCY VoY) ot

d ib h | ¢

C:e%SH;r IC( ClZa gﬁ(ﬁﬁ) %r%%s(? ?&?'Boﬁﬂf" (WagHayb]t%? H%OQH)r om chl ori de
anhydri de o#-32(py I3 Pe(ﬂilﬁea‘ﬁ& 8.094me 2Hh 24 (m, 2H). MS (F

483.03 M+ H)"
2-[2'-(2"'-Propyltetradecanoyloxy)-ethoxy] ethyl Monosodium

15 Phosphate (3,12-DEG-HPQ,Na)
'H-NMR (CDs0D):8 0.90 (m, 6H), 1.30 (s, 20H), 1.44 (m, 2H), 1.59 (mn, 2H)
2.39 (m, 1H). 3.72 (m, 4H), 4.09 (m, 2H), 4.24 (m, 2H). MS (FAB): m/z
461.31 (M + Hy".

20  Additional compounds were prepared in an analogous way. For Example, the
compound 2-[2'-(2"-Propyleicosanoyloxy)-ethoxy] ethyl Phosphate was
prepared by using the alcohol: CsH,-C(C,5H37)H-C(0)-O-CH,-CH,-O-CH,-
CH,-O-. This alcohol was obtained from chloride anhydride of 2-Propyl
eicosanoic acid and diethylene glycol.

25 2-[2'-(2"'-Propyleicosanoyloxy)-ethoxy] ethyl Monosodium
Phosphate (3,18-DEG-HPQ,Na)

'H-NMR (CD;0D):8 0.90 (m, 6H), 1.30 (s, 34H), 1.44 (m, 2H), 1.59 (m, 2H)
2.39 (m, 1H). 3.72 (m, 4H), 4.09 (m, 2H), 4.24 (m, 2H). MS (FAB): m/z

: 54431 (M +H)".

30
EXAMPLE 4: Synthesis of 2-{2'-[10"'-(Hexadecyl-4-oxy)decyl-1-
oxylethoxy}ethylphosphate monosadium salt (3,12-0-C;o-DEG-HPO,Na)
This compound was prepared by the same procedures as described above in
Example 1 using the alcohol: C3H7-C(CyoH,5)H-0-(CH,),0-0O-CH,CH,-0-CHo-

35 CH;-OH -, This alcohol was obtained in a two-step procedure: First, reacting
4- Hexadecano! tosylate (Vogel's, "Textbook of practical organic chemistry",

20



Rand s had A

et hyl ene glycol (Vogel's, "Textbook of practical organi CS%FG&%%&S Wl ey,
New York, pg. 698, (1996)). 30 2-(2' -Propyl tetradecanoyl oxy) e D sodi um
Phosphate (3,12- l\/EGPO4Na2) "HNWR (CDCI3): 5 0.87 (m 6H), 1.24 (s, 22H),
1.54 (m 4@& 2.33 (m 111). 3.87 (m 2H), 4.26 (m 211). M5 (FAB): mz
439.19 (M +WA0I11685 >_(2' - Propyl t et radecanoyl oxy) et hyl BHEQHE1Im
Phosphate (3,12- MEG HPO4Na) 1H NWVR (CDCI 3): 8 0.87 (t, 6H), 1.24 (s, 20H,
1.42(m 2H) W&y%e(vﬂ’or%"ﬁg 698, %996) thiionodo@Bm(1110-dkdanedioRGo (M 21-1). M
(FAB): nmlz 417 195; uary 2005 WO 02/ 11666 PCT/1L01/00713
EXAMPLE 3: &fstaie %ngadzcﬁzf!row:leaamloﬁt peeqond §paths\aleop) 24i%iom et hyl

Phosphat e T a&@&?ﬂ%ﬁ&%— SRS @@'ﬁ?ﬁmﬁ%@@&c@ﬂﬁﬁﬁ as descri bed

above in anpre— 1 dst g the arco

C3H7- C( C12 F&Exddﬁﬁ’@ﬂ-@y%aﬁﬂ%s@lﬁ-@en@h&d@s in Fap 3) wtb@bdibmwag- obt ai ned
from chI or| g anhydr| de of 2-Propyl ~ pentanoic acid and diethylene glycol
(Vogel ' D?ﬁt Yetaylage| organl c chemstry", WI ey New York, pg.

698, (1996)) di 10
Phosphate ?(_g{ (?fj)zh%g}gg% %%Hgaﬁzf@ ?g 'gg]H),
1.44 (m 2 -+ )43 4973 YWE (m 2H), 4. 24
(m 2H). MOFRED 483.03 (M + H)}

2-[2"-(2"- Propyltetradecanoyl oxy) et hoxy] et hyI Monosodi um 15 Phosphate

512,05

|V5 (FAB): nTEls cdﬁi:oﬁild tévM preplired b?%aosidjetprmhre@ deesum]’}sd ulsve upt epared in an

anal ogous way. For the ound
> L2 - PRYSAIE N 6By RlsRhgL ookl e HHO-EH B Hir e Hi-O -
This alcohol was obtained from sodium 2-(2-hydroxyethyloxy)ethylate and

4-Hexadecanol tosylate. (Vogel's, "Textbook of practical organic chemistry",
15 Wiley, New York, i)g. 698, (1996)).
4-Hexadecanesulfonyl chloride.
4-Hexadecanol (12.29 g 0.051mol) and p-Toluenesulfony! chloride (12 g 0.063
mol) were dissolved Pyridine (100 ml) and stirred overnight at room
temperature. Dichloromethane (400 ml) was added. Dichloromethane solution
20  was then washed well with water, H,SQ, (3%), water, NaHCO; (3%) and
water, dried with anhydrous magnesium sulphate (10 g). After evaporation of
the solvent 20 g of crude 4-Hexadecanesulfonyl chloride was obtained.
2(4-Hexadecanoxy) ethoxyethanesulfonyl chloride.
Sodium (3.5g 0.15 mol) was added to Di(ethylene glycol) (140 ml 1.5 mol) at
25 60°C in small pieces. To obtained solution 4-Hexadecanol tosylate (crude 20 g)
in THF (300 ml) was added at same temperature. Solution was stured at reflux
for 6 hrs. Water (100 ml) was added to the mixfure at room temperature. The
mixture was extracted with ethyl acetate (300 ml). After evaporation of the
solvent the residue was purified by column chromatography (Petrol Ether (bp
30  30-60°C) : Ether, 1: 1). 4 g of 2(4-Hexadecanoyl) ethoxyethyl was obtained.
Yield 24% starting from 4-Hexadecanol.
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prepared by using the al cohol: C3H7-C(Cl18H37)H C(O) - OCH%—,QQ@
CH2-O . This al cohol was obtained fromchloride anhydride of 2 ropyl
ei cosanoi ¢ acid and di et hyl ene glycol. 25
2-[2'-(2"-Propyl ei cosanoyl oxy) - et hoxy] ethyl Monosodi um Phosphate
(3, 18- DEGFW@P{& 6 H NMR (CD3CD):5 0.90 (m 6H), 1.30 (sPCBEHMOVE 44 (m
2H), 1.59 (m 2H) 2.39 (m 1H). 3.72 (m 4H), 4.09 (m 2H), 4.24 (m 2H).
'VB (FAB) Mz SHekadbcindzy)2ehdzyétilyl Bisédiuny Phbghate Gf122¢thex—
- (Hexadep t,t_ y decyl 1 oxy] et hoxy} et hyl phosphat e nonosodi um salt 3

--12 O C10- P5 € (lﬁy tﬂje3 §6(H, Pm:)cedures as

. st 15 4
descri bed
C3H7- C( C Z%%?&’OE}E%%@L %ﬁ? %455% gpcohol was
obtained in a two-step pr ocedure First, reacting 4- Hexadecanol tosylate
(Vogel 's, "EgxvippE ef Sﬁ%tﬁEstné h- g@tgﬁ_fﬂ%' &eiﬁﬁ@éﬁb&bﬁ?ﬂ' &Qo%e@?—r uary 2005 WO
02/ 11666 P W YOT Dg W nonosodi um
1, 10- decanmpmgmh_ngenerate 10- ( Hexadecyl - 4- oxy) decanol . At a second
step, the Hex y t hganol was
pr epar ed b?lgl}oé&&cpﬁldnﬁﬁpth?&@H@e@ﬁﬂ@%%ﬁgﬁﬁ&&@%ﬁg @ Enerated as in
step 1) w tOHSOIPOTOI-0O-EH,2 t{cpyé eWwhyhesyedhb¥dimwa: ' H NVR (CD3CD): S 0. 90
(m 6H), 1,30 (s, r([)%) {12421@Nm ?é!) i)g (m 2H 3.15 (m 1H). 3.37 (m
4H), 3,U5-3,62 (611), 3,95(m 214). M5 (FAB): mz 565.45 (M+ H}. 10

EXAMPLE 5: Synt Be(gr-?ropylth(tmdelmmgthmahwhy;ry@hynlphymﬂoylholmeosphat e This
conpound wa@,1pIRGHPEY by t he sane procedures as descri bed above in Exanple

wes bt ai nok § PTG SRIITNY 6TEb0 G BB ISc i) SROVSSIFIo). texadeoanol
}\Igsv y IYgﬁ E E)(gsg?g 09044 ﬂagh@@%ﬂﬂmﬂh@@io ﬁP'O @75%61)% ﬁl%ihé‘rt(ﬂ&ﬁ ml) 15 Wley,
15 was added 2-chloro-2—oxo«1 3,2-dioxaphospholane (7ml , 0.075 mol) in 200 ml
of dry ether. The mixture was stirred at room temperature for 2 hrs, The
crystalline (C,H;);N-HCI that precipitated was filtered off, and the solvent was

removed in vacuum. The residue was dissolved in 500 ml solution of

trimethylamine (0.27M) in anhydrous acetonitrile and transferred to a pressure

20  bottle. The pressure bottle was kept for 48 hrs in an oil bath at 60-65 °C. The
bottle was then cooled and opened. The solvent was removed, and the residue
was purified by column chromatography (CHCI; : CH;0H : H;O, 1: 9 : 1). The
oil obtained after evaporation of the solvent was lyophilized during 72 hrs at 65
°C. 17.4 g of slight yellow wax was obtained. Yield 75%.

25 'H-NMR (CD;0D): § 0.9 (t, 6H), 1.29 (s, 22H), 1.46 (m, 2H), 1.59 (m, 2H),
2.38 (m, 1H), 3.25 (S, 9H), 3.69 (m, 6H), 3.99 (m, 2H), 4.29 (m, 4H). MS
(FAB): m/z 524.6 (M + H)".

The following compounds were synthesized by a process analogous

30 to the above-described procedure.
2-(2'- Propyleicosanoyloxy)ethoxy ethylphosphocholine (3,18-DEG-PC)
'H-NMR (CD;OD): & 0.9 (t, 6H), 1.29 (s, 34H), 1.46 (m, 2H), 1.59 (m, 2H),
2.38 (m, 1H), 3.25 (S, 9H), 3.69 (m, GH), 3.9 (m, 2H), 4.29 (m, 4H). MS
(FAB): m/z 608.6 (M + H)".

35
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4- Hexadecanesul fonyl chlori de. 4-Hexadecanol (12.29 g 0.(%5,:1‘;%3 3h65
p- Tol uenesul fonyl chloride (12 g 0.063 nol) were dissol ved rrYdi ne (100

m ) and stirred overnight at room tenperature. D chloromethane (400 m)
was added. Di chl oronet hane solution 20 was then washed well with water,
H2SO4 (3% , WRARAIS6 NaHCOB (3% and water, dried with anRGHESYYHagnesi um
sul phate (10 g). After evaporation of the solvent 20 g of crude
4- Hexadecarnawl[no'nmemeeywaxy)asc e oxyi}(eﬁh}ﬂ‘ﬁmﬁﬁﬁfWE)
et hoxyet hanggelOanylDEGL g 0. 15 m)l) was added to

5

I
D % Sb ?(300 m) was
’sswf "“Tor 6 his. Water
(100 m) ture at roomterrperature The m xt ure was

extracted with ethyl acetate (300 n1) After evaporation of the solvent

the residu MPLE! 4 Il etrol Ether (bp 30
30-600) : DS ! 72 $iniokic @t 3 radéaibiol oxyet hyl was obt ai ned.

Yield 24% sﬂt_!gzlph@hbchﬂhm Hexadecanol 21 3 Febr uary 2005 WD 02/ 11666

(3. 12- ot horttot Z(cbeﬁq%a%dtﬁc TR GEbory s OO CEEGE-O BB (s, 2219

(3, 12- et her- ,

1.43 4% h.0- 7 2H) .

VB (Frm:  ReY EEHGTICH, wag By %ﬂ@%ﬁé@%ﬂ? athrto” (11,200

2f(t2h P][ opyllbfawae maEbanqﬂmﬁJ ﬁ%?tfth%mytgt&prnd@ds@hﬂigmm(ﬁé. phosphochol i ne

0 e fornul a - - - 12-

CH2- O PO- (& @Qéﬁﬁ%ﬁfl@ﬂé)@%&“%ﬁ&ﬁ‘%‘%&%&m‘%ﬁom

2-(2' -Pr op;ﬂr&@q{eﬁg@é@mbﬂ?z Rybmaydt hyl phosphochol ine (3,12-DEG PC) To a
- pr

cool ed soluti'on (0C) of 2 opyl t et radecanoyl oxy) et hoG):et hanol
2-(2'-Propyltetradecanoyloxy) ethylphesphocholine (3,12-MEG-PC)

15 'H-NMR (CD;OD): § 0.9 (t, 6H), 1.29 (s, 22H), 1.46 (m, 2), 1.59 (m, 2H),
2.39 (m, 1H), 3.24 (S, 9H), 3.66 (m, 2H), 4.07 (1, 2H), 4.28 (m, 4H). MS
(FAB): m/z 480.7 (M + H)".

added at. s

Di (et hyl ene
obt ai ned s ﬁE n

EXAMPLE 8: Synthesis of Alkylphosphocholines.
20 Phosphocholine compounds of the formula RO-PO(0)-O-CH,CHN' (CHs)s

were prepared by the same procedure as described above in Example 6, except

that R-OH was used as the alcohol in the initial step. R represents branched
cham alkyls of the R;-C(R;)H- type.

4-Hexadecanyl phosphocholine (3,12-PC)
25 'H-NMR (CD;OD): § 0.91 (t, 6H), 1.28 (s, 22H), 1.57 (m, 4H), 3.21 (8, 9H),
3.62 (m, 2H), 4.25 (m, 3H). MS (FAB): m/z 408.68 (M + H)".
4-Octadecanyl phosphocholine (3,14-PC)
'H-NMR (CD;0D): 8 0.9 (t, 6H), 1.28 (s, 26H), 1.57 (m, 4H), 3.21 (S, 9H),
3.61 (m, 2H), 4.23 (m, 3H). MS (FAB): m/z 436.91 (M + H)",
30 8-Pentadecanyl phosphocholine (7,7-PC)
"H-NMR (CD;0D): & 0.92 (t, 6H), 1.32 (s, 20H), 1.59 (m, 4H) 3.23 (S, 9H),
3.63 (m, 2H), 4.26 (m, 3H). MS (FAB): m/z 394.35 (M + H)".

35 EXAMPLE 9: Synthesis of @-branched P-BFA
w-branched P-BFA compounds are prepared by the same procedures described

above in Examples 1 and 6 using the relevant w-alcohols.
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. A -

(15.8 g, 0.044 nol) and triethylamne (10 m, 0.075 ml)(amm%ygéggar (250

m) 15 was added 2-chl oro-2-o0xo0-1, 3, 2-di oxaphosphol ane nol) in
200 m of dry ether. The m xture was stirred at roomtenperature for 2 hrs.
The crystalline (C2H5)3N-HC that precipitated was filtered off, and the
sol vent wasWOM§ted in vacuum The residue was di ssol veBCTROE#F3
solution of trimethylamne (0.27M in anhydrous acetonitrile and

-transferredm@g RpRGAGH Uf 8-b2thdped BIFA. is ARe-RaessmiRsROThd famg kept for 48
hrs in an oil bath at 60-65 C. The bottle was then cool ed and opened. The

sol vent  wasTeeseriy g, 1-Bempteraicekoland n-wWielmaralkylketbngy col umm chr omat ogr aphy

CHCI 3: CH3 t f th
gol vent vvasﬂi%/op{@t%e égrg%??%%ﬁf’ggﬁycg‘ggl %@pa@?%?ﬁﬁs'g'ﬁ@%gﬁt | Sgl Ioow vvgx
\faz 6ol(ot ai gemhy}i.ngigﬂanMﬁﬂP)%]ldﬁdﬁl‘dk 1@3&1@) as &es@n&zdlby Kﬁé-lbilskll 29 (S6H)22H) ,

in
399 (m5 o4 ProfeipeGrougToonss Thismaesyerlrg ShatgartcNCRi pe, BVE4TAEODDI | owi ho

conmpounds were synthesized by a process anal ogous 30 to the

above- descr proc AN opy ony) et hoxy
et hyl phosphSQl 9 1 ne ?gw )I%E}('F nE%D@ .9 (t, 6H), 1.29 (s,

34H), 1.46 (m 2H), 1.59 (m 2H) 238( 325 (S, 9H), 3.69 (m

rebiuar } 2005 v apabeta 1y Ebimdbnes > 2 6086 (W b+ 35 22 3

-[ 10" - (Hexadecyl - 4- oxy) decyl - | - oxy] et hoxy) et hyl phosphochol i ne

(3 12 O ClOthéSechta meﬁgé@%%dm@ &%ﬁd synﬁ%e%i’s of ferifry(aleondft11l) , 1. 46
(m 211), 1,59 f'm 211), 38 (m 111 S, 911), 369 (m 6H), 3.99

(m 211), 4(Vagels Textbyok mrmcmmwmmewmw%wm 7
Synt hesi s t radecanoyl ox et hyl phosphochol i ne
P%osphochol%r?gség (EE%&%?@PE’ SC3H7- c{mzﬁzch{ol)o o> Cp- G- O PO

Stage2: Mg + Br(CH)oOTHP — BrMg(CHy)oOTHP
Il

Stage 3: BrMg(CH),OTHP + RR-CO — RR'C(OH)-(CH,).OTHP
20 _ v
R, R' - denote alkyl groups.

The fourth stage is reduction of tertiary hydroxy group of compound (IV) by
ionic hydrogenation reaction following the procedure as described by Carey
25 and Tremper. (JACS, v. 91, p. 2967, (1969))

Stage4:  RR'C(OH)-(CHz),OTHP + SiHEt; — RRCH(CHz),OTHP
A%
The fifth stage is cleavage of the protection group off the obtained w-branched

30 alcohol (V) (“Protecting Group”; Georg. Thieme Verlag Stutigart. N-Y. pg.
83-84 (1994)).
The final stage, stage 6, is oxidation of the @w-branched alcohol to the
corresponded @-branched BFA. This was carried out following the procedure
as described by Manger and Lee (Tetrachedron fetters, v.22, N.18, p.1655,
35 (1981)).
Stage 6:  RR'CH(CH,),OH + [0] — RR'CH(CH,), COOH
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10 (O - O CH2CH2N+( CH3) 3 was prepared by the sanme procedur bed
above in Exanple 6, except that the correspondi ng al coholseF@D?ug'??g?g
propyl t etradecanoyl oxy) ethanol, was used instead of 2-(2'-

propyl tetradecano%l oxy) et hoxyet hanol . 2-(2'-Propyltetradecano )/I oxXy
et hyl phosph¥@B{1144¢ (3, 12-MEG- PC) 15 'H NMR (CD3CD): 6 GCHIHA 0@&1) 1.29
(s, 22H), 1.46 (m 211), 1.59 (m 211), 2.39 (m 111), 3.24 (S, 9H), 3.66
(in, 211), 24107 gmg@ofg-cmmgmmmmms :FAB): miz 480.7 (M+ H{.
EXAMPLE 8: Synthesis o Kyl phosphochol i nes. 20 Phoshochol i ne conpounds
of the formide “--—_._9 Dcin viinoinopihnicityneeasurenpents o RB-BIAS by t he sane
procedure as des S used as
the al cohol in t ﬁ&h@gﬁ%ﬂ&s% re(%)urgedg’gﬁ ?%R"éﬁag"td@@?ﬂ%ﬁ% kyl s of the
R1- C(R2) H- tw;qoeestﬂndﬂai(‘@dmm‘in mtmﬁmﬁnﬁxwmc(ﬁm@aum)m 3bganid- NVR ( CD3OD) :

S 0.91 ({, 611), 1.28 (s, 2211), 411), 3.21 (S, 911), 3.62 (m
211), 4. %5 ("ﬁ‘iszl%"i ‘5‘3011?\&? Octﬁ%“ila#é@gl giolo ﬁcﬂ#ﬂewem‘ﬁ?@adecanyl

Dg7 (m a1 1y PeRsh pctt Of%méz@?@?@soﬁ%fﬁ gt ol R0 Cap) | 2
gBS g% HVI +vti:l)1e161ﬂ1ega 11/2011 ° 411 edQ)Y(tge?tSaR@gaﬁl NIC\%/RGgC?SOD):
: , ., 1. S, m m
21), 4.26 (?‘?‘Pﬁ“@Fﬁ' ﬁWS%f “%ﬂ"%'}@a& é@mcﬁnwmgé etk B9 Synt hesi s of
W br anched Bﬂ@ﬁgtegqogparu&g%‘% f)qrpounds are prepared by the same

procedures described- above I n Exanples 1 and 6 using the rel evant

co-al coldls, 23 3 February 2005 WO 02/ 11666 PCT/1L01/ 00713 The preparation
of co branched BFA i .synt hesi s. € st ing reagents are

1- Br ono- co- al cohol m?%f@%tﬁf“’ F‘E){’F‘Rté"t'?)‘h%oe %“tﬁﬁ’ét stage is protection
of the hydroxyl group of 1-Brono-cc-alcohol by Dihydropyran (Dl P)

followng the p oceali&(?lesuslefescr Dﬁﬂ?g}gﬁl I‘\OCI‘n?gd/fnlﬁl LogP.

7,7 >50 >25 1.33

3,12 >20 >10 0.99

3,14 >20 >10 1.26

3,16 >20 94 1.26

7,7-PO, >10 >10 <5

3,12- POy <5 <25 19

3,14- PO, >10 <05 1.11

3,12-MEG-PO4 >10 >10 1.09

3,12-DEG-PO, >5 8 1.31

3,12~(ether)-DEG-PO4 >5 >5 0.83
3,12-PC >10 >10

3,12-MEG-PC >10 >10 1.22

3,12-DEG-PC >50 >10 0.73

* sodium salts of the branched fatty acids and their PO: derivatives
15 |
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5 ("Protecting Goup"; Georg, Thiene Verlag St uttgart I\I-3YFegpga 93084
(1994)). Stage 1: Br(CH2),OH + DHP -p Br(CH2), OTHP 10 THrI¥> denotes a
Tet r ahydr opyranyl ether. 15 The second and third stages are st andard
Gignard sy of tertlary al cohol (Vogel's, "Textbggk of ractical
organic che%g)tgr%}s%, ey, New York, pgs. 475, 538, (195%%15( o1 1 ows.
Stage 2: My + Br(CHZ). OTHP - Brl\/g(CHZ).OTHP 11 Stage 3: BrMy(CH2)u, OTHP
+ RR - CO - ERANPHF [1CiS2hcByeHFundiion dorrétatibhs - denote al kyl groups. The
fourth stage is reduction of ert ar ound (1V) by
~ionic hydrogenatIflgl%s F‘QQEFFBH‘* B 9&"%&“&1‘?@%&8‘%8@?}&@%&’0 &t bed by Carey
‘25 and Tr e”ﬂl%rbrarﬁ:ﬂé@lmﬂ/moﬁ%uleﬁ) an@ﬁl@ﬁ bl&l%%@ﬁ)eﬁ'ears% afsessed. The

RR C(OH)-(CH2),,,OTHP + SI HEt3 -, V The fifth stage is

cl eavage of stufiewps aimedtto find gubwhethélfﬂleﬂ&es mbo:aﬂ:laimjl stwhemihevbain 30 al cohol

P Verl ag S 83- 84
§\1%9£1))r§t h té&%’ggag‘ggﬁjechaﬂ@ggc%{] @%&{B’Q?ﬁ% tmé%ﬁ'étb@%?%nched al cohol
to the corgasRendes itAt Braad I\g@@ﬁxﬁﬁ fle 18ToStheGPocedineREd Rithedstitih®Wi ng the

procedure as described by nger and Lee (Tetraehedron letters, v.22, N
18, p. 1655, E@ﬁﬂ@l@@l)f)mm&brgmlﬁd 5y @isarizhe Bi-typd, Ofherein AR CH( CH2) ,, COOH

PROPERT! £S: PEYANBREES Of 7 Sriop gty B o oy RRACHBRE RPERGh bp Bras The
|'i pophi |'i ci frymVAloUBTatfon\aldthe) Werél B€ddy Thé MBltdre REpRIARY dbgibled iRCi ds
10 Figure 1.
As can be seen in Figure 1, BFAs 3,12, 3,14 and 3,16 were found to be
active in permeabilization of the BBB. Under the experimental conditions

employed, the most potent compound among the tested molecules is BFA-3,12.

15 IO BIOLOGICAL EXAMPLES:
II0-a) In vitro studies

EXAMPLE 12: Comparative in vitro toxicity study
Various DP-BFA molecules were screened in cultured Chinese hamster
ovary (CHO) AAB cell line in order to establish their toxicity. LCsq values, i.e.
20  the concentrations causing death in 50% of cell population, were calculated

from dose response curves. LCso values of phospho-BFAs were compared to

those of the corresponding branched fatty acids (= carbo-BFAs).

Method

Lactate dehydrogenase (LDH) release was used as an assay for the integrity of
25  the cells membrane and, thus, for estimation of toxicity. Cells (2x10°/ml) were

seeded (150ul/well) in 96 well plates, in RPMI-1640 medinm containing 10%

- FCS. After two days, tested DP-BFA compounds or the control compound

myristic acid were added to the plates in declining concentrations ranging from

500 to 1 pg/ml. Cells were harvested after one hour, Forty-five minutes before
30  harvesting, 16.5 pl of lysis solution was added to the first 6 wells in order to

demonstrate complete lysis and maximum lactate dehydrogenase release which
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were estimted by conparing the solubility of these corrngﬁggﬁjd'rngéyani c 5
ver sus aqueous sol utions. Cctanol and physiol ogi cal saline were used,
respectively, as the organic and aqueous solutions. The partition
coefficient &Ps) value, i.e. the octanol/saline distribution was neasured
by the shakWONFHERs technique. The results, i.e. ng/nm sEEIRBIVGTE i
octanol and water and the calcul ated LogPc, are shown in Table 1. 10 Table
1. Cctanol - mdicaReeN@ehth! Oditr eoaidls fickides, twBdlankbl¢lbudnd fivetwagliel VVat er LogPc
My/ M ng/ 7, 7>50>251. 33 3, 12>20>100. 99 3, 14>20>101. 26 3,16>209. 41. 26

7, 7- POA>10>aWuaning colls wishag addigong dsugsFollayving pensrifigatien 61500 rync

| 5011;1 gé%i@“@’ ﬁ‘lﬁ?@%ﬁg‘ﬁ%guﬁs Eﬁ.{g@é@%@é@g@%ﬁ%ﬁﬁ "’ggﬂi um sal ts of
t he br ancheUDHadstay ik (Toxanikit, [Sigh4). RB4r teL0 vatutvest rddmabmBerdiaby, uary 2005 WO

02111666_PCT/ 1 L01/00713 EXAMPLE 11:_ Structure- Function correlations In
this stuly 2bsethanes was Beasyeadsing anlisaReader 98w @ni cal properties of

Toxicity data obtained following 1 hour incubation with different DP-

BFAs is summarized in Table 2. Each experiment was performed in triplicate.

Table 2; Toxicity of BFAs and their phospho-derivatives on cell cultures

10
Tested compound LGy (uM)
7,7-Na 65
7.7-PONay 320
3,12-Na 165

15 3.12-PO,Na, 320
3 s 12—DEG‘-PO4N32 320

In general, the cells were found to be more sensitive to carbo-BFA and
20  less sensitive to the tested phospo-BFA derivatives. Sub-toxic doses for carbo-
BFA were estimated at between 30-100 uM following incubation for 1 hour.
Under the same conditions, sub-toxic doses for the tested phospho-BFA
derivatives were estimated to range from 160 uM to more than 640 pM.
Conclusion: In general, the phospho-BFAs were found to be around 2 to 5
25  times less toxic than the corresponding carbo-BFAs molecules.

EXAMPLE 13: Effects of DP-BFA on epithelizl cell junctions

Effects of the various BFA derivatives on cell-cell junctions were

investigated using the human adenocarcinoma cell line (A431). These cells
30 have a polarized structure characteristic of intestinal cells.
In this study, quantitative changes in the subcellular distribution of ZOs,
a protein associated with tight junction complexes (dnderson et al. (1993)
Current Opinion in Cell Biology 5: 772-778) was monitored.
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the branched chain nolecules and their biological effectsmas,ay9885ed. The
study was ained to find out whether there is a correlation between the
chain 5 |l ength of branched chain nol ecul es and their potencies in Evans
blue (EB) - extravasation in rat brain (see Exanple 18 for the procedure
used i n mea¥ Q¥ EC50 val ues). Various branched fatty BEVHEVYNI e
3,n-type, wherein one branched chain is of 3 carbon atons and the second
hydr ocar bon chaiAu3reells,scultifedin DNEM. #ith 8éfaoromglagscovesslipsiwed. The results
are graphicallg depicted in 10 Figure 1. As can be seen in_Figure 1, BFAs
3,12; 3,14 HKH %?QL%I\WM boyrgn ke pigsgnee onghseies qigubdoxiedpsesiof BPron of the

oo the. t B i ERlsTEcHe Focef ARELE G- ER: ATk MWIPRbABET . COTPPUDC
In vitro st 8% pasafeoéiViRibyde and GO Triadn-¥-d 00 and thewfitrther kéed/for 2dy Vari ous

DP- BFA npl ecul es re screened in_cultured Chinese hanmsfer, ovary (CHO AAS
cel | 1ine | RmWbeY pas Bldieg aiene: Thpfined eslls arg s, i.e. 20 the

concentrati AR ' 9 . -at | | cul at ed
from dose rg{sag%aqnse %E?\?Q@%E&%ovgﬁéﬁgémﬁé %@gﬁéﬁéﬁoﬁﬁ%ar ed to

t hose of t h&Qg (ymailoatairatgrity, duwc RESA)f wadhyd 8dinks with PBSland Bieabated Met hod
Lact at e dehydr.ggenas L rel eas S ed a n say.for the integrity
of 55 the LB TR essety Fheled Sermdast pRORES SROELIEEEIR Col Lo (23
105/ M) wer §osqaaiafed ARk AN Movial 288, 18lckhdt! BafRfut GefRMy) BEBR medi um
cont ai ni ng 18% FCS. Afteérﬂégt?m(%&odays, t’esteed ‘DP- BFA cor?po%dr%s or the control
conpountd mpidrescopic asaminatioe. Beddisiributidnhaf tht aesne-fludresédantiyng

concentrati r ing from 500 tq 1 g/m. Cells were harvested after one
hour . Fortyfaga\l}*gwmg&nﬁﬁﬁn@n%aharvesti ng, 16.5 1 of lysis solution was

added to the firgf316eneklat wee RbfSied Br oERRR PSS VAR HRichYSi S and
maxi mum | act at e dehydr ogenase rel ease which 26 3 February 2005 WO 02/ 11666

PCT/ | LO1/ 00inhibits phosphotyrosine phosphatases and thus disrupts cell junctions, were

used as a positive control.
15 The fluorescent imaging of ZO, indicated that DP-BFA has clear effects
on disruption tight junctions of A431 cells.

EXAMPLE 14 : Effects of DP-BFA on permeability of egithelial cell

monolayer
20 The aim of this study was to assess the kinetics and overall effect of the
DP-BFA compounds in modifying the permeability of an epithelial cell

monolayer, which served as an in vitro model system for biological barriers and

particularly for the intestinal barrier.
Two approaches were taken in order to determine the effect of DP-BFA

25  on permeabilization of biological barriers. One approach was to follow

transport of a radioactive labelled compound across the epithelial cell

meonolayer. A second approach was fo monitor changes in electrical resistance

as a measurement indicating the permeability level of the cell layer.

| Epithelial cells are cultured on a membrane filter (0.4 micron, 1 cm®).

30 The membrane with the epithelial cell monolayer is placed between two

compartments, a donor and a receiver chamber. The tested P-BFA compound,
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indicate cell death. Qher controls included, two bl ank wetds, #090hs Ve
wells containing cells with no additional drugs. Follow ng centrifugation
(1500 rpm 5 mn), 751 of the supernatant was transferred to a new plate
with 451 of an LDH assay mx (Tox-7 kit, Sigma). After 10-20 m nutes at
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Toxicity data obtained follow ng 1 hour incubation with different DP- BFAs
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Tabl e 2: Toxicity of BFAs and their phospho-derivatives on celml1 cultures 10
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found to be aroun nmes less toxic he correspondi ng
car bo- BFAs smdpling|tese pdidA\VRishs dne infdrdatts kedp ddnsfaht’comsemtpitivhel ttel cel |

functions Effects_of the various, BFA derjvatives on ce I-cejD junctions

I
were i nvestighitdeapicabchamben abiny G VABHRES AR PPt GhABDRTRA3 1) . These
cells 30 hayeodhBtAldnZddadibidivh %&r%ﬁf%@éfﬂfﬁsg@ﬂ% alcWsGisckgal cells. In

this study, quantitative changes in the s stribution of Z02, a
pr ot ei n1@s sosings EFeilua microbagheoynten CWallac, Gimphd)x The (A dbtraen transpatt. ( 1993)
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Integrity of the epithelial monolayer used in the experiment is monitored

at the beginning and end of incubation by measuring the trans-epithelial
electrical resistance (TEER) using millicell-ERC (Millipore).

15 A parallel set of experiments is conducted using the same experimental
system as described above but without the addition of the radicactive tracer.
Trans-epithelial electrical resistance (TEER) was monitored every 10 minutes
for a period of 90 minutes. |
Conclusion: the fact that i) P-BFAs significantly increase the passage of

20  sucrose across the epithelial cell monolayer, and ii) decrease the TEER of the
monolayer, support the conclusion that P-BFA compounds permeabilize

biological barrier.

EXAMPLE 15; Cytotoxic activity of various DP-BFAs on normal and
25 malignant cell types
The cytotoxic activity of various phospho-derivatives of branched-chain

fatty acids (DP-BFAs) was assayed in vitro in cell cultures that include normal

and malignant cell types. The following cell systems were used:
Primary fibroblasts (human)
30 Normal bone marrow (BM) cells (mouse)
Primary bronchial epithelial cells (human, from Clonetics, cat. no. CC-2541)
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3 February 2005 WO 02/11666 PCT/I1L01/00713 A431 cells, cy ,{-égr@gzizﬁog)NEM
with serumon gl ass cover-slips, were incubated for one hour 1h the
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15 assay (Mosmann (1983) J. Immunol Methods 65: 55-63) measures
mitochondrial reductase activity and serves for quantitative assessment of

cellular viability. Drug concentration that causes 50% reduction in cell viability

in comparison to the control group, is defined as ECso. The ECs, values of the
tested DP-BFA compounds were calculated from dose response curves

20  established for each of the different assayed cell lines,
The results are summarized in Table 3. Fach ECs, value is an average of ECsg
values derived from 1-5 independent experiments.

As can be seen from the results in Table 3, the various DP-BFAs

molecules were active to a different degree in their cytotoxic effect on the

25  different cells. Among the tested compounds, the most potent cytotoxic agents
for malignant cells were 3,12-DEG-PO4, 3,12-(ether)-DEG-PQy, 3,12-MEG-
PC, 3,12-DEG-PC, 3,18-DEG-PC and 3,14-PC. Two of these compounds,
3,12-DEG- PO, and 3,12-(ether)-DEG-PQ;, were found to have the lowest
cytotoxic activity on normal epithelial cells. Another compound, 3,12-DEG-PC,

30 was found to have the lowest cyfotoxic activity on normal fibroblasts and

normal bone marrow cells.
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Conclusions: Phospho-BFA compounds have demonstrated cell-type specific
cytotoxic effects. Few of these compounds were shown as most potent cytotoxic
agents when tested on malignant cell lines, while being much less toxic when
tested on normal cells from different tissues. These data suggest that these
10 compounds may be efficient anti-cancer agents with low cytotoxic side effects.
EXAMPLE 16: 3.12-DEG-PC induces activation of caspase-3 and DNA
fragmentation in a neuroblastoma cell line

In order to further explore the possible mechanism underlying the
cytotoxic effect exerted by the various DP-BFAs, two established markers for
apoptosis, caspase-3 activity and DNA fragmentation (Lincz (1998) Immunol.
Cell Biol. 76: 1-19), were studied.

15
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Primary bronchial epithelial cells (human, from C oneti cs rdtlary 2605
CC- 2541) 29 3 February 2005 WO 02/11666 PCT/|1L01/00713 Caco-2 -~ col on

cancer cell line (human, ATTC, HIB-37) C6 glionma cell line (rat, ATCC,
CRL-2199) Neuro2a - neuroblastoma cell |ine (nmouse, ATCC, CCL-131 SKBR- 3
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final - concuk 102 LRURE7, DA REERAGCE uHEgE e lin Reshuiic RALED 0
m cr oMbl ar sphaéé, 3, I2RPEShBCodastddded toci il comceaptaticrdof 2t 50p81 63 ve days for

the bone marrow cells and three days for all the other cell lines, the
cytotoxit eli0gel. diellstgrowml irethe presgma of vehipke aady servedsas contrpigiowtl by usi ng

the colorinetri MIT assay. The MT 1 \Y}0) nn (198 T, | nrunol

Vbt hods 65 56 staysdat Sbuse oy and PREA BhghieRREBE et pifttmdd || Mar ves

for quanti t@ ielayafecssamed folowike :rés?b@fv_ew, 8hinll 2% houfriHERARERMthr at i on t hat
ity

causes 50% reduction in cell viabi in conparison to the control group,
i s defined the dmgsEaspase-3EcHvity whuessays using the SueregempsEpiaedtounds wer e

cal cul ated e ves. t Iisggd.jg s t he

di f ferent a]éfs‘: yé‘gg’g(gqha?ﬁg%%ﬁ’ ﬁ%éonreléggﬁﬁ‘g]ié’r%gn%mrlw%&?on e 3. Each
EC50 value thenafinfavirétg tnsbiuciiizh ODNWATri@ferdionwek duamffidd by usigefendent
experinments, As can be seen fromthe results in Table 3, the various

DP- BFAs novelbbeath Resectiondilisy plus kitdRaches eptene. 1dddriee) snd foHewingdhe ot oxi c

effect on t i.ff- Iﬁﬂ?' l1's. Anmong the tested conpounds, the nost
potent cyto %%("&%cugﬂgeesn@é grgmal ignant cells were 3,12-DEG P04,

3, 12- (et her) - DEGhP@4sults ade?suiibarizeCin Bable 4 Dike MeasudedlchspisGabitvignd 3, 14- PC.
Two of these conpounds, 3,12-DEG, P04 and 3, 12- (et her)-DEG PO4, were found
to have t heexpwgeglt as percentage of the activity in the contfol pla(tes norm)ahzed to

15  protein content. DNA-fragmentation is expressed as OD values at A=405pm and

is an average of readings from duplicate cell culture lysates.

Table 4: Apoptosis markers in Neuro2a cells treated with 3,12-DEG-PC

20
Caspase DNA
Added drug activity fragmentation
(% of control) (ODypspm)

None (Control) 100% 0.030
3,12-DEG-PC, 25 uM 210% 0.036
3,12-DEG-PC, 50 uM 540% 0.153
3,12-DEG-PC, 100 pM - 0.389

As can be seen from the results in Table 4, incubation of Neuro2a cells
with the compound 3,12-DEG-PC, caused about 5-fold increase in caspase-3
25  activity, and a significant increase in DNA fragmentation. Similar resulis were
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cytotoxic activity on normal epithelial cells. Another camm@unly 2005
3,12-DEG PC, 30 was found to have the | owest cytotoxic activity on nornal
fibroblasts and normal bone marrow cells. 30 3 February 2005 WD 02/ 11666
PCT/1L01/ 00713 Table 3: Toxicity of DP-BFAs on various cell lines

Nor nal Nor maYRIPHIEF Cel | PCT/ILO1/00713
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Nat >200105>20090 3, 12- MEG >20060>20075 PO4Na2 3, 12- DEG 40385860256562>200

PO4Na2 3, 1.4¢rive Som eolaw sreneB568>200 DEG PO4Na2 3, 12- PC1506247

(2
3,12-MEG P 9 4 2 . ]r%&% . %@Mﬁ%@g :
3, 18- DEG Pg%(ggéggﬁ%%%ﬁl%%égﬁﬁ%@%c us%ﬁéﬁé os phb- ?—&m(t:%}%lr%ounds have
denonst r at exffacebf phosplochiobng ddrivativastafiBPAinebfisiatnsalighmw colls.t hese conpounds
were shown as nost potent cytotoxic agents when tested on malignant cell
- l'ines, vhi | e bei ng nmuch | ess toxic when tested on normal cells from
~different tissues. These data suggest that these 10 conpounds nay be
efficient anti-cancer agents with | ow cytotoxic side effects. EXAMPLE 16:
3, 12- - DEG H-bhdroéw sindiew at i on of caspase-3 and DNA

EXAMPLE 17: In vivo model system for measuring the effect of DP-
BFA on BBB permeabilization
10 Permeabilization of the BBB by DP-BFA was mvestigated in rat model

system by monitoring accumulation in the brain of two markers: a) Evans blue
dye (EB), which rapidly binds in vivo with albumin (MW 70 kD) and is an
indicator for paracellular transport; and b) Fluorescein sodium salt (F-Na),
MW 376 D, which is transported via the cellular space, and enables monitoring

15 transcellular transport. Upon BBB disruption the Evans blue-albumin complex
rreversibly accumulates in the intercellular space of the brain. The much
smaller tracer fluorescein may be transported intracellularly to occupy both
inter and intracellular space in the brain.

Blood brain barrier permeabilization in Sprague-Dawley rats was

20  induced by brief exposure to DP-BFA. The animals were anesthetized with
Rampun-Imalgen and DP-BFA test compounds were administered via the
external carotid artery retrograde to the brain (Smith, Q. R. Methods of study. In:
Physiology and Pharmacology of the Blood-Brain Barrier. Ed. Bradbury
M.W.B. Spinger-Verlag. Berlin-Heidelberg-NY; 1992: 24-52). The pterygo-

25  palathina artery was ligated to avoid escape of infused solutions towards the
external head vasculature. DP-BFA solutions were infused over a period of 30
seconds or half an hour, using a Harvard Apparatus Syringe Pump. Blood flow
through carotid communis artery was interrupted only at the time of infusion.

All tested DP-BFA molecules were prepared from stock solutions in

30 either water or ethanol by diluting 200-1000 fold into solution of isosmotic

mannitol (5%) in. Tromethamine buffer (Sigma) or PBS (pH 7.4)
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fragmentation in a neuroblastoma cell line In order to fuygdgla éggg)re t he
possi bl e mechani sm underlying the 15 cytotoxic effect exerted brg t he

vari ous DP-BFAs, two established markers for apoptosis, caspase-3 activity
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DNA- f r agnmen ' ' Sﬁdei@in I 0 Smihsy @an average
of readi ngs&?ltrc%@nfhéfggf ﬁitg% g&ie cu%¥§’ ?"’3@‘& Egﬁ%aﬁgébﬁgfeﬁaApop@osi s markers
i n Neurt®a gettreflioramtteidaly (yadial 2. BEG:, FVER) JOSenedsBlobblkIde 8fednidr ugact i vi ty

et oL g g DA o o P I B T s
content was calculated as pg marker per one-gram brain tissue. Standard error

and Student's test for statistical significance were used.

15 EXAMPLE 18: Effect of branched chain fatty acids of various chain
lengths en BBB permeability
At the first stage of the study, BFA molecules of different chain lengths

were screened for their effect in permeabilizing the blood brain barrier (BBB).

The experiment was carried out on male Sprague-Dawley rats weighing
20  250-320g. The procedure described above in Example 17 was followed.
The effect of the tested compounds on the BBB opening was evaluated
by two parameters:
a) efficacy- The degree of BBB opening estimated in terms of
accumulation of Evans Blue albumin (ug EB/g brain fissue); and
25 b) potency- measured in terms of ECsy and minimal effective
conceniration {MEC) values. ECs, is the concentration of a tested compound
producing 50% of the maximal effect of Evans Blue extravasation. MEC is
defined as the concentration which enables accumulation of three times the
amount of Evans blue accumulated in control animals, in our case a total of
30 3pg EB/g brain. The lower the ECsy and MEC values are, the higher the

potency of the tested compound.
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As can be seen from the results in Table 5, there is substantial variation

in the degree of Evans Blue extravasation depending on the DP-BFA chain

length. Those molecules with the shortest chain length are almost completely

meffective in this model system. The molecules with the highest efficacy were
BFAs 3,12-Na and 3,16-Na, each elicits accumulation of more than 30 ug EB/g

brain. In the experimental system used, 3,12-Na is the most potent

permeabilizing agent, having the lowest ECs; and MEC values among the

Conclusion: Under the conditions of the experimental system employed, BFA

.3/12-Na was found to be the most effective permeability enhancer in terms of

both potency and efficacy. Therefore, DP-BFA derivatives based on BFA-3,12

10
15

tested compounds.
20  were studied in more

details.
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25 palathina artery was ligated to avoid escape of inf us%gﬁpué&rzgag
towards the external head vascul ature. DP-BFA solutions were i1 nhfused over
a period of 30 seconds or half an hour, using a Harvard Apparatus Syringe
Punp. Bl ood_f| through carotid conmunis artery was |nterru ted only at
the tine ofwor?%ﬁ'sﬁﬁ t est ed DP-BFA nol ecul es were p @ ®Fr om st ock
solutions in 30 elther mater or ethanol by diluting 200- 1000 fold into
sol uti on of EXAMPLE 19: Effsen of diffet&iiDD- BFIZLSWBHI_EM&biﬁg‘ffer (Sigma) or

PBS (pH 7.4) 33 ruary 200 2/ 1 PCT/ I 01/ 00713 '.I'h mar ker s,

Evans bl ue (EB, e% ‘gya&?HSaP\é%)F‘g ﬁ%%(p_erfqgab finthe; n 1

sol uti on, i t v, I adm ni stration
A R b kg

of the teste , a specl terv reversibility
of action ma&nelyrﬁeslbirej,aﬁ da BBBmp@nMgmsrexpressedfasrﬂwcmnmmt Bf Rlean§12. 5 5 ng/ ni

- 100 I/ per.forped for tes, Brains re sal i ne
sol uti ongn( 6 uﬁIa)’GU{'E}’l’I"FF‘ilIma (?FaIPI@ég Eﬁ? H&@’) Ratepeyg é%%feste%r%?q?meﬁsr | at er al

and contral al&g{rg I I

honogeni zed%§%§$ f%@tﬁhgggy&grr C or oace |%eff§°g% ?@%&?ﬁudﬁie mar ker s
concentrat i (MEC)malbése cortex and in tunmors, where applicable, were

determ ned 10 spectrofluoronetrically (Uyama, 0. et al., (1988) J. Cereb.
Bl ood Fl ow Metab. 8, 282-284: Abrahamet al., (1996) Neurosci. Lett. 208,
85-88). The I I ~gram brain
tissue. tanggégggf rE é):fr23 %ﬁﬂi&fg@@gﬁ hgkﬁsggsgﬁﬂﬁeg‘?gﬁlgﬁ(cﬂfﬁs%%s i cance
wer e used 15 EXAMPLE 18: Effect of branched chain fat acids of various

chai n | engt hs—eAr—BBR—perpreabiH-tyr—At—the—++rst—stage—ef—thestudy, BFA
ol ecul es of {different chain |dngths weare screened f orh8 BBl& difect in
per meabi | i zi hg t he Melseebr ai n ni(sM)(1BBB) MEGhe experimaimt was carri ed
out on nml e Spraque Dawl ey rats wei ghing 20 250-320qg. (@ECg)y ocedure
descri bed abpve i EWPIII IIowed ffect ghe tlest ed
conpounds onlthe gé open nq ) g\gla 1uat g Ei%wo par a(rirét e:Jr]s a) efficacy-
The degree of BB%Jp‘pq_ﬂrd'rgqaestr nat@)diiﬁr ter ”@.2@0.9 1041
7,7-HPO4-Na 150 - 1
3,12-MEG-PO4Na, 18+3 112 5+1
3,12-DEG-PO;Na; 20%2 3.3%0.5 183
3,12-(ether)-DEG-PO4Na; 54%5 7314 2652
3,12-PC 76+ 14 23+4 10£1
3,12-MEG-PC 195+ 1.5 10+1 152
3,12-DEG-PC 70412 152 14 £2
Mannitol 25% - 102

As can be seen in Table 6, various DP-BFAs molecules promote the
passage of the albumin bound to the Evans Blue tracer across the BBB. The
15  tested compounds differ in their potency and efficacy.

Under the conditions of this experiment, the most potent derivative of
3,12-BFA was 3,12-DEG-PO4Na, having an EDs value of 20 uM and minimal
effestive concentration (MEC) of 3.3 uM. The most effective compounds in
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potency- neasured in terns of EC50 and m ninal effective concentration WO
val ues. EC50 is the concentration of a tested conpound producing 50% of
the maxi mal effect of Evans Blue extravasation. MEC is defined as the
concentr at i wo optniséd) enabl es accunul ati on of three tines pdgrLogi®isnt of
Evans bl ue accurml ated in control animals, in our. case a total of 30 3 g

EB/g brain.:The. th d th t
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“resul ts of mda3 UAIDEG-POS,N&b %@faﬁﬁﬁﬁlﬁaﬂlfn 1eVdl§ 6f Bvdns PlaiAsing iy 135R

perneability are&;esent ed in Table 5. Table 5: Effects of branched chain
fatty aci dsifés Wb iconceptatiang (08 thes 8, 12Np i PEGERDHNabr ai n (at  EC50)

3 16Na@i‘i?ﬁ}éf?ﬁ%d@%ﬁﬁ@ﬁ?@% “%é%ﬁand%%vgrém/sgpegéxd%?%“ A fiomine

results $n dmableudbEBidBam. i S substantial variation 10 in the degree of

- Evans Bl ue extravasation dependi ng on the DP-BFA chain | ength. Those

nol ecul es with the shortest cha| n Iength are al nost conpletely ineffective
in this nodgl, ] S efflccy were BFAs
3,12-Na and== ' H RS UE 30 g EB/ g
brain. In tﬁ]ﬁum@.ﬁdﬂame@&.ﬁy@f@mm 3 12- Na S the nost potent 15

per neabi | i zi ng”agent, having the T owest EC50 and MEC val ues anong the
t est ed conpounddhe effect of various DP-BFAs on BBB permeabilization to molecules

10 of different sizes was examined iz vivo in the model system of normal rat
brains.

The transport of two markers was followed: a) Evans blue bound to
albumin (MW 70 kD) as an indicator for paracellular transport; and b)
Fluorescein sodium salt (MW 376 D) that represents small size molecules.

15 The Evans blue dye (EB) and Fluorescein sodium salt (F-Na) were
infused into the artery carotis externa over 30 seconds according to the
protocol described above in Example 17. The test compounds were used at
their ECsy concentrations. Control animals were treated with vehicle solution.

Evans blue extravasation is expressed as the percentage of the total

20  amount of EB accumulated per one gram of brain tissue. The transport of
fluorescein into the brain, which is dependent on the serum concentration of
this molecule, is presented as percentage of the F-Na level in the serum,

The ratio of accumulation in the brain of F-Na to EB was calculated and
the results are presented in Table 7.
25

30
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The effect of various DP-BFAs on BBB perneability was tested in the
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effecti ve concentration

was estimated by their cal culated EC50 and m ni nal

(MEC) val ues.

(in rat braijns) g EB/ g Ml ecul eEC50 (M AMCbrai n (at| EC50) 3, 17
13.3 0.52013 3, 14MmbileeteNa67 116, F-N&. 910 o, xR/, 7-|HPGEafhnd 50-
3,12-VEG PO4Na218 31125 f 1 3, %gmm%@gﬁ, 3|t O pLB5e R, 1
PO4Na254 57 : —¥5. ; ] 161423410 37 12-NVEG PCI9.5
3, 12- DEG PCT0 121529_121201|vanni t o] 253611999 |AL04 1008 |sel #rNTat
DP- BFAs nol ecul e o bassage oif the um n _boun
Bl ue tracer acrozggﬁlﬁ o The 34 Qs"t edoc,60 ds &rof 48
potency and [eTTicacy,, v, 38 +05 | 0.8 £007 | 47+17
3,12-Na 64 £1.1 1.8 £02 49+09
3,12-PO4-Na, 82 +09 29 £0.6 59:x1.0
3,12-MEG-PO,;-Na, 50 £08 08 +£0.1 84+09
3,12-DEG-PO,-Na, 90 14 1.4 0.2 90+12
3,12~(ether)-DEG-PO,Na, 4.4+0.9 4+0.8 1.1£02
3,12-PC 3.0 0.5 0.8 £0.1 78+1.3
3,12-MEG-PC 52 08 09 =02 6.9+0.1
3,12-DEG-PC 29 +£05 06 £0.1 68+08

10

* . mean of individual ratios

As can be seen in Table 7, normal BBB (= confrol) is about 10 times

more permeable to Fluorescein than to EB-albumin complex. The

10 Table 6: Effect of different DP-BFAs on BBB perneability

PO4- Na255

1

2- (et her) - DEG
1.510 115:L2
l e 6, various
t he Evans
their

hyperosmotic permeabilizer, mannitol, increased BBB permeability to EB to a
greater extent than to F-Na ( F-Na/ EB ratio equals 4). Similarly the tested
branched fatty acids 3,14-Na and 3,12-Na showed F-Na/ EB ratios of 4.7 and
4.9, respectively.
The different phospho-derivatives of BFA affect BBB permeability to
the two markers in a differential fashion. It was found that 3,12-PO, increased
permeability of the BBB to EB-albumin complex about 1.5 times more than the
increase in permeability to Fluorescein. On the other hand, it was found that
3,12-DEG-PO, increased permeability of the BBB in a more physiological

15
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Under the conditions of this experinent, the nost potent [ of
3,12-BFA was 3, 12- DEG PO4Na2 havi ng an ED50 val ue of 20 I\ﬁ]ﬂéuﬁgpﬁ%l
effective concentration (NEC) of 3.3 M The nost effective conpounds in 36
3 February 2005 WD 02/11666 PCT/I1L01/00713 increasing BBB perneability were
3, 12- (et her wolBGsBOANa2, 3, 12- POMNa2 and 3, 12- DEG PO4Nagetmheo@ecunul at i on
| evel s of Evans Blue dye in rat brain after treatnment with EC50
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S5 DG, PO e PR maL s v oo B 5 ahnaaty £ g br ai n.
EXAVPLE 20:THefH-Kay ¥ rabG-iBHD 8 brhind 8giaed 103, 1 50sms-pe), Weashesid 9.2l bumi n and
fl uorescein across the BBB The effect of various DP- éFAs on BBB

per neabi | | Zzanchisions: VatiewuDBS3TA eorapovads alfect BE persneabidity & ani ned i n vi vo

i n the nodef of ' T ort mar kers was
fol | oned: ?fﬁéélgtlnrg s gﬁ%‘%ﬁi&) -@gﬁ,ﬁ%ﬁiﬁ&wﬁ%@@?ﬁa&smﬁi}%%?)dat or for
par acel Isul FrespeanelNa/ EBEHE) of 1IH Wl £99ehduced sklediive dpkniap¥f 66 D) that
represents small  size nol ecules. 15 The Evans bl ue dye (EB) and Fl uorescein

sodi um sal tBRE-wgh fasers trapsgorkefdaen melegyles pvermglesuledbwith lewt er na over 30

seconds ac | (o] i ' g 17. The test
conpounds v%g({rlgdlﬂu%é’geq glﬁthﬁ} %Ogﬁhggtﬁ@%r [gglﬁ%gﬁéﬁg%%f ?g%?ﬁE@]@%ﬁy mal s were
treated w tilcrysbd eagsppel aftiotnsmdBvmoRchlesichk FaMa aad lapgerinsolestisessed as the
percentage of the total, 20 anount of EB accunul ated per one gram of brain
tissue. Th&uelasEBwiumin. | yorescein into the brain, which is dependent on
the serjgm concentration of this nolecule, is presented as percentage of

t he F-I&a l evel in the serum The ratio of accunmulation in the brain of F-Na
to EB was EXAMWMiEA1aDdratidicofithe efféct of DP-BFASANBBS ¢peniigbl e 7. 25 30 37

The effects of DP-BFA on Evans Blue and Fluoroscein extravasation in

rat brain were examined at various fime points following DP-BFA
admoinistration.

15 Various DP-BFA compounds were infused, over a period of 30 seconds,
into the external carotid artery of Sprague Dawley rats, following the procedure
described above in Example 17. The tested compounds were used at their ECsg
concentrations. Evans Blue and Fluoroscein extravasation in the brain was
determined 10, 30, 60, 120 and 240 minutes following DP-BFA administration.

20  The content of Evans Blue (ng/g) and Fluoroscein (% of serum) in rat brain
was calculated using an average of 2-3 individual animals per time point.

The results obtained in the experimental system as described above
demonsirate that the DP-BFA effect on the BBB permeabilization is reversible.
_ Moreover, it is suggested that the BBB opening effects of DP-BFA are

25 relatively short lived. Most tested derivatives of DP-BFA-3,12 maintain BBB
permeability for less than one hour, having D, of around 30 minutes. Dy is
defined as the duration of at least 50% opening of the BBB using ECs;
concentrations of the tested compounds. Two compounds, 3,12-PC and 3,12-
MEG-PC, both comprising a phosphocholine moiety, have shown D, which

30 was 4 times longer than the other tested 3,12-BFA derivatives, i.e. Dyp of

around 120 min.
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3 February 2005 WO 02/11666 5 PCT/1L01/00713 Table 7: Ef feelnef @bbgerent
DP- BFAs on BBB perneability to ED-albumn and to Fluorescein I\% | ecul e%
F-Na/ % EB/ Ratio brainbrainF-Na | EB control 0.3 10.080. 049.511. 6 Mannitol -
259%2.4 10.40.6 10.214.010.5 3,14-Na3.8 10.50.8 10.074.7 1.7 3,12-Na6.4 1
1.11.8 10. 24908, 12- P04 Na28.2 10.92.9 10.65.91 1.0 3pdemaisteriOl- Na25. 0
10.80.8 10.18.410.9 3,12-DEG PO4 Na29.0 11.41.4 10.29.011.2

L2 BN A el iR 10,1 2 1

nmean of i ndevdrsibR! miier OBarftus DPBEA 18e€ Biffofent datatiofs of@enal BBB (= control)

i s about 10 times 10 nore perneable to Fluorescein than to EB-al bumn
conpl ex. Trmfm%’él%mteiﬁ’@tper nmeabi | i zer, mannitol, increased BBB
perneability to EBto a greater extent than to F-Na (F Nal EB ratio equals
4). Simlarly the tested branched fatty acids 3,14-Na and 3,12-Na showed F

Nal EB rsat iEKAl!IPEEbZ@'I@xlcﬂlg%[aﬂ@§ﬂ%§§tuﬂiey 15 The di fferent
phospho-derivatives 0 perneabilit the two markers in a
differential faSH-BHA melegples wergsyalopigd & gsztﬁ&txomd?/ wabs@tpwpér meabil ity of
the BBB to 0 | rease in
BT SRS U ARPHE ol TR SR Fer 0% 4 o feieT 8e |

permeability uorescel han
following the protocol described above in Example 17. Animal viability was

monitored for 24 hours to evaluate lethal concentrations (LC). LC is defined as

10 the minimal concentration that caused death.

Table 8: Comparative safety data of different DP-BFAs (in rats)

Safety
Molecule® LC (pM) MEC LC /MEC
3,12 40 = 10 6.5+0.7 6.1
3,14 78+11 9.1+1.2 8.6
3,16 431 £ 55 18%2 23.9
7,7 360 £ 67 132+ 19 2.7
3,12-PO, 63 % 12 3.3+0.5 19.1
3,14-PO, 134+18 | 62+0.9 21.6
3,12-MEG-PO, 8015 112 7.5
3,12-DEG-PO, 305 3.0+0.5 10
3,12-PC 80 + 16 2344 3.5
3,12-MEG-PC 152 10+1 1.5
3,12-DEG-PC 300 £ 60 15+2 20

15 * sodium salt
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3,12-DEG P& i ncreased perrreabl I|ty of the BBB in a nore {Rus %ly%@Rgal 38 3
February 2005 WO 02111666 PCT/I1L01/00713 manner, i.e. increase

transport to the sane extent as EB extravasation. The F-Na / EB ratio in
the rat brains exposed to 3,12-DEG PO4 was around 9. Conclusions: Various
DP- BFA conpawwdsiced fect BBB perneability in different nmapagaiiedesre

DP- BFAs, e.g. 3,12- (et her) - DEG PO4Na2 and 3,12-PO4 5 (respectlve F-Na/ EB
ratios of 1.1 apd.5 i ndpced. sel ectiv enjn f t he ich favors
transport of la Gfg lﬂ‘ﬁ&%@/@ Prﬁ"l‘té‘bﬁﬂtﬁ’g IIAXI}'Fﬂ gl os enGr(S \é\ﬂ weight. In
contrast, Qﬁﬁlﬁﬁal@fe@ﬁ%&ﬁmmﬁraﬁonﬁ\/lﬁ"% A MEEU RS ponds feheased transport
of both snall nol ecul es such as and | arger nolecules such as

EB- al buni n.calcola@dxvmicentgation bfithettessed odmpdvaddhdft ebicitsofccdpulBHAn ofi BBB openi ng

The effect S BI e and scei n extrayasation in rat
br ai n were 5%@% ?m?/‘ﬁ’Eo E f"ﬁ‘f’i"‘%‘f‘{f? 89&??? g 2
adni ni stsr atyigventdle YAy, P ?o%ﬁuee %@@@mrﬁemgﬁ%wmeca period of

30 seconds, into the"éxternal carotid artéry of Spfague Dawl ey rats,
fol | owi ng trhﬁmmﬂmddgheeﬂlechaﬁatylﬂdexl above in Exanple 17. The tested

conpounds re.used at their EC5 oncentrations vans, Bl.ue
Fl uor oscei ?M?%sﬁqugﬂcq%q%ﬂé’ 3 %G%E?%?aé?qﬁ"%%ni@"bgoz 60, 120 and

240 m nut egofaR i e ot lﬁﬁ{?bﬂh?kbﬁﬁéspn 20 The content of Evans Bl ue
(g/g) and Fluorosceln (%of er rat” brain was cal cul ated using an

average of 2-3 individual animals per time point. The results obtained in
the explg)rl {ﬁ ARy S5 . _ ?bove the DP-BFA
ef f ect K A 1r meastray 3 i s suggest ed

that the BRR ppgmemeﬂfni,gm(ﬁ, gfunﬁl? lﬁgﬁ:ﬁr@t%S relati veI y short Iived. Most
tested derivatitves o maintarn BBB perneability for |ess than
one hour, havi nin edeptostudsttbe abiligoofHDRBRS comnmmds & Indétilaiﬁ:éﬂotah t he
duration of at ]east % 0 f t 1 con ations of
the-t eat ed BHBBHAALE T BERpLAGE 500 B B he TR wal SRERYEA
' Sprague Dawley (SD) rats were inoculated with C6 gliosarcoma cells
15  following the procedure described by Bartus et al. (Exp Neurol (1996);142:14-
28). A small burr-hole was made in the frontal scalp bone of the rat fixedin a
stereotaxis apparatus. Using a Hamilton syringe, 10 pl or 5pl of media,

containing 2.5x10° C6 gliosarcoma cells were inoculated into the frontal
cortex. Coordinates were 1 mm posterior of bregma, 2.5 mm - lateral, and 3
20 mm - depth. The needle remained in the place for 5 min. After removal of the
needle, fascia and scalp were sutured, The rats were checked 6-8 days after
inoculation, when tumors of sufficient size (20-60 mg) had developed.
The tumor was weighed after F-Na visualization and dissection. Parts of the
rats’ brains were subject to histological examinations and monitored for Evans
25 Btlue and Fluorescein uptake into ipsilateral tumour tissue, peritumoural tissue
and contralateral tissue.

Results (not shown) obtained from experiments conducted on control
tumor-bearing rats (not treated with the compounds of the invention)
demonstrated that permeability of the blood tumor barrier (BTB) for EB and

30 fluorescein is, respectively, about 2-fold and 4-fold higher than that found for
the intact BBB.
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MEG PC, both conprising a phosphocholine noiety, have Sh%bmérgzbﬁﬁ ch 30
was 4 tinmes |longer than the other tested 3,12-BFA derivatives, i.e. D1/2 of
around 120 mn. 39 3 February 2005 WO 02/11666 PCT/1L01/ 00713 Concl usi ons:
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data of dif ere BFAs (i Mol ecul e¥LC C/ MEC 3, 1240

1065 0. 76 XASP: 27 ghis Was Ssplares g Aot S RrighS W 95 ek 7

3, 12- PO463 B@A@oﬁmeﬁ By Sl?erﬂaéatﬁ%ﬁlé blckAxn bR IBEEY a2 VEG POIS0

151127.5 3, 12-DEG PO430 ° 5 510 3,12-PC80 162 3.5 3,12- MEG PC15

210 11.5 3conzpanEcy Rcbeioeffe@@nahe blod i@ner bastkn (B Thegqerimsbtaliary 2005
procedure described in Example 23 was followed except that the tumor-bearing

rats were further treated with DP-BFA. The tested compounds, at concentrations
-around their ECs, values, were unilaterally infused into the external carotis artery
10 over 30 seconds as described in Example 17. Animals treated with vehicle only
serve as a control group. Permeabilization effect was quantitated by measuring
accumulation of albumin bound Evans blue dye in tumor (T) versus non-tumor
(NT) tissues.
Calculated efficacy values and specificity indices are summarized in
15  Table 9. Specificity index is defined as the ratio between the levels of EB
accumulated in tumor and those accumulated in non-tumor brain tissues (T/NT).

Table 9: Comparison of the BBB and BTB opening by various DP-BFAs

ECs * BTB BBB Specificity
Molecule (uM) EBpg/g | EBug/g Tumor/
Tomor Non-tamor | Non-tumor
brain
3,12-Na 22+4 44+ 3 4349 1.1+03
3,12-PO, 10+£2 14+6 25+1.5 63%+13
3,12-MEG-PO;, 22+%3 25+3 214 12402
3,12-DEG-PO, T2 3448 2.0+02 22+5
3,12-PC 527 172 102 1.8405
3,12-MEG-PC 20 12 6 2
3,12-DEG-PC 60 11 5 2
Mannitol 25% 12£2 742 21+05

* ECsp values for tumor-bearing rats

42



S S A kil bl

WO 02/ 11666 PCT/1L01/00713 Safety index is defined as theygair,gydebseen the
| ethal dose (LC) and the mninal effective concentration (MEC), wherein
MEC corresponds to a cal culated concentration of the tested conpound t hat
elicits accunulation of three tinmes the anmount of Evans bl ue accunul ated
in control woimmlésetreated 5 with vehicle only, i.e. totacTaseowmnd ati on of
3g EB. The higher the L MEC ratio is, the higher the safety index.

Concl usions: Introduction of a phosphate group increased safety index by
2-3 folds without significantly hanpering potency. 10 EXAMPLE 23: In vivo
“nodel syst em f orAsmad belseditint Tubled faedt tadfed RBRBoAndsdrmvBERowe kiRabi | | zat i on
(tum)r-bear%g% rats) In order to study the abiljty of DP-BFA conpounds to
rmodul at e bl s of ERwecyspylatien intpmey andingwadimey biagpiisuesd el Na- bear i ng

rats, was O, ?IEG:&EII]. ] I ith C6

gl i osar corraeﬂ@éﬁ(%ﬁfgt fg‘ﬁl‘ow ng ele(Q??%%e?%ﬁ escri %@@f’glyﬂéar dgﬂs et al.
(Exp Nels ol wslsHa6) twide thkhccifilatién Bnthé hobtmiorttwhie. bthe erpeinientdlhe front al
2yt boee oSpetitithe b 0T e RBE B GioRhr Comn ool |+
wer e i nocul i LAk W%if i .2 A mm posterior
of bregnmg, @e@ﬂzﬁ%ﬂ%%{{}?}%f, ancf 8 nmm _e&%’%%éﬁﬁﬂ%%;ﬁ%nﬁ%é@él remai ned in
the pl ace fimmobwidch. weakf 22etimeshighel thaf the BB leneledl the foadoinar tssde scal p wer e

sut ur ed. Th@; rgts.v\@rg checked 6-8 days after inoculation, when tunors of
sufficient &/Y&#Y=88)my) had devel oped. The tumor was wei ghed after F-Na

visual i gati Q@néﬁ'@mﬂ%sfﬁﬁtﬂdl?gh Rablved fle dﬁ%g rspéc?ﬁééff&!t%h eﬂﬁ%ﬁnf“bj ect to

hi st ol ogi cal exam nafions and nonitore Evans 25 Blfue Fl uorescein
upt ake i nt oBTBsi Catghioada tommorsu Thisicoppeyndgarineaitingsahe blewdiemonnd

contral ateral .ti ) .ts (not shown bi ai ped fr experiments

conduct ed pl?fmag grsrﬁOfﬁ%&@%ﬁoiﬁeqtﬁrt?&?ﬁgﬁ‘m&85‘9@5‘2@1?#&?]@corrpoun;ls of

~ the inventigper B@@Pfﬁﬁﬁeﬁbﬁfvepﬁ{ayﬁﬁﬁd, lsbriv¥ a%géﬂ@céﬂal?}é%ft unor barrier
(BTB) for EB and 30°fluorescein is, réespectively, about 2-fold and 4-fold

hi gher t harspetific afidselcctiveropening of tied3TB.BBB. 41
15

EXAMPLE 25: Unilateral DP-BEA administration in S tumor-bearing

rats
Evans Blue and Fluoroscein penetration into gliomas tumors was
examined following unilateral infusion into the external carotis artery of either
20 10 pM 3,12-DEG-HPOsNa (Fig. 2A), 40 uM 3,12-Na BFA (Fig. 2B) or 25%
mannitol (Fig. 2C). The relevant compound was infused into rat brains at 9 fo
12 days following inoculation of C6 glioma cells as described in Example 23.
It may be clearly seen from Figure 2A that the Evans Blue staining
following 3,12-DEG-PO, administration to rats with bilateral gliomas is only in
25  the tumor tissue in the ipsilateral hemisphere. On the other hand, the carbo
counterpart of the DP-BFA, i.e. BFA 3,12, and the hyperosmotic agent,
mannitol, equally permeabilized tumor and non-tumor brain tissues.

30
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3 February 2005 WD 02111666 PCT/IL01/00713 EXAMPLE 24: Eff gQd§a9fooggr i ous
BFAs nol ecul es on EBB and STS opening (study in tunor-bearing rats) The
bilateral. tunmor nodel systemof C6 gliona-bearing rats described in
Exanpl e 23 above was enpl oyed for screening of various derivatives of DP 5
BFA for thewowmhidssty to perneabilize the bl ood brain barcramA8eE) in
conparison to their effect on the blood tunor barrier (BTB). The

experi ment at ANTBE £ _eEscori hedH.n Examle 23 was .f o ed except that

t he t unor - be . : ‘ ' Feate = j he tested

“conpounds, pérnte@bileatibat i ons around their EC50 values, were unilaterally
I nfused into the external_ carotis artery 10 over 30 seconds as described in

Exanpl e 17. Ani rgrgeabilizatiog ofiherbloadwetingd beriey (BRE) by RE-BFACW# rol  gr oup.
P bili ' . ant i ' F | ati f
e |4 N AL 68 P 0™ 1100 o

Cal cul at®d #idregeiysodiimleslt ghia} Beed the bldod vesstlcmshasdergunari zed in 15
Table 9. Specificity index is defined as the ratio between the |evels of EB

accunul ated in tXPRHuePRVIer 631) ttse weighinedom 258 &n 35Q mspVaen ti ssues
TINT). Tab BB, | o [ DP- BFAs
( ) oOufe lbl%pglg@?gaﬁ?gﬁq%gn%&?/"?% lI'lcj)lrJnS;rNon-tum)r

BTB BBB Spetl Fﬁ?‘gﬁ’%@% i‘é%ﬁ‘lﬂgg‘ﬁﬁ%ﬁ%“

Non-t unor  bingdcted3t DAnNARDEbo8y 821phi. Thd adestReti2Ed d0RIdERer idjeltbd 3 1. 3
3, 12- NEG PO‘iqutﬁ 0.2%1213 Fj-lgfg ](IZA'g'mé/mlgm?o ale jugular vein. The retinal blood vessels
10 were recorded with a 3-CCD color camera (teli CS5850) attached with a
c-mount to the INAMI L-0960 microscope for ophthalmic surgery. The
microscope is equipped with a light source and an appropriate filter for F-Na
detection. After 10 min the retina was cleared from the F-Na. At this point,
1.5ml of 3,12-DEG-HPO;Na (12.5pg/ml) was intra-arterially injected over a

-

15  period of 30 seconds, accompanied with a second i.v. injection. of F-Na.
Pictures of the blood vessels were taken at t=0 and 0.25, 0.5, 1, 2, 4, 8 and 10
minutes following administration of the drug. The same experiment was
repeated in a second group of control rats, where 1.5ml of vehicle (Tab-
mannitol 5%) was intra arterially injected instead of 3,12-DEG-HPO4Na.

20 By monitoring the distribution of F-Na in the blood vessels at the
posterior part of the animal eye, at the retina level, it was demonstrated that by
10 minutes following administration of F-Na alone, all the fluorescent dye was
completely cleared from the area surrounding the retinal blood vessels.
However, i.v. injection of F-Na in combination with i.a. injection of 3,12-DEG-

25 HPO4Na, resulfs in F-Na accumulation around the blood vessels at the retinal
level. This leakage of F-Na from the blood vessels, in the presence of 3,12~
DEG-HPO.Na, is an indication for the permeabilization of the blood retinal
barrier. In the control animals, where only vehicle was administrated instead of
the DP-BFA drug, the results were similar to those in the animals injected with

30 F-Na alone, namely by 10 minutes following administration, no fiuorescence
could be detected in the blood vessels or at the area surrounding them at the
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3,12-DEG PO474: 234 82.0 0.222 5 3,12-PC5271721021. 8@ Fspruarv 200
3, 12- MEG PC201262 3, 12- DEG PC601152 Mannitol 25942 27 22.1 O.rg * %CSO

val ues for tunor-bearing rats 42 3 February 2005 WO 02/11666 PCT/1L01/ 00713
As can be seen in Table 9, nost tested conpounds have shown simlar |evels
of EB accunwioakitmes i n tunmor and in non-tunor brain tissueet/mio/eo713ll NT

rati os of about 1 to 2. Wth mannitol (25% the EB accunulation in the

tunor 5 was_aboeuyt ce t cC | ation 4 he non-tumor _brain. In the
exper | nent Pt oehn et GECR it 4O REAeN G Baladel: o1
specificitthé eye, n@RER fletufdd Bf tHeRe bhiqa@dp;blgﬁmiagihg ¢kEmht AR REhRSt ed as EB
accunul ation in tunor which was 22 tines higher than the EB |evels in the
non-t unor tiped gerecordefpt 3 seconds ang) 10 mmu@@rf@ﬁwngﬁdmapmnmgf PO4 showed the

most speci fg. C hng. - | 0, e .. Thi s conpound
per meabi | i zFe at% L%&bﬁglgé;@?%?&)’ &Bégg?gﬁzﬁﬁ%&%f@%ga Q%Em&a greater

ext end tsharsB)he velieRRFiBaYd brain barrier (BBB). DP-BFA derivatives nay,

t hus, serve as agents_capable of_ specific and sel ective opening of the

BTB. 15 EXAMPLEIDapcorgancewith fhis ppsepyafion. o 19 mingtes following 815 H-Maor - bear i ng

rats Evans aFI' W8 s@ifhnt | raty ' ' was

exam ned fo ovmsng &H@%ﬁ%&%@ﬁ%ﬁg@ﬁ% (!eﬁ‘%?eéla'blé%gﬁeé:daéﬂtlﬁ% artery of
ei ther 20 kRihAlstré¢ae@n@GhHPADBGHA®MNa BN idhe pittednd 3f tia cBhtfol( Fi g. 2B) or
25% mannitol (Fi.,g. 2C). . The r,el&vant corrpoundo\a@ﬁ@j nfused jnto rat brains

at 9 to 12nyadlsthapmestdirstadipdythe diia and velgelg 1guses AA-R). T cri bed i n
Exanpl 3.0 Ll r Rl . Evans Bl ue
st ai ni ﬁlé)z faS#”%‘\simE%%‘ng, % f@ﬁﬁggﬁaﬁfﬂgt"ggﬁ%#@%é '!rag‘eshxjkm%t h bil ateral
gl i omas i s penhyabilivation and F-Na leakage from the blood vessels at the retinal level.
.Conclusion: 3,12-DEG-HPO.Na enables permeabilization of the blood retina

barrier, and results in F-Na accumulation in the retina and vitreous.

15 EXAMPLE 27: Anti-tumor activity of DP-BFA
The anti-tumor effects of various P-BFAs were studied in the iz vivo

model system described above in Example 17. Tested P-BFAs were intra-
arterially administered at the concentrations previously determined as being
effective in permeabilization of the BBB and BTB for Evans blue and

20  Fluorescein extravasation. The experimental procedure for tumor inoculation,
as described in Example 23, was followed.

On Day 3-4 following inoculation of the Cé gliosarcoma cells, rat were
cannulated through external carotid artery and the tested P-BFAs were infused
over 30 seconds, as described in Example 17, except that in this experiment no

25 markers were administered. The treated rats were maintained until Day 7- 9, and
then sacrificed. Coronal sections were obtained, stained by eosin-hematoxylin,
and reviewed histologically to determine tumor volume. Animals treated with
vehicle only serve as control. Standard error and Student's test for statistical
significance were used. The results are summarized in Table 10.

30 As can be seen from the results in Table 10, P-BFA compounds exhibit
cytostatic effect on glioma tumor growth in vivo. Under the experimental
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25 the tunor tissue in the ipsilateral hem sphere. On th%ﬁgd’,l@é Qgﬁ@l the
carbo counterpart of the DP-BFA i.e. BFA-3,12, and the hyperosm)tl c agent,
manni tol, equally perneabilized tunor and non-tunor brain tissues. 30 43 3
February 2005 WO 02/11666 PCT/1L01/00713 EXAMPLE 26: Effect of DP-BFA on

Bl ood Reti nwiooBarssé er (BRB) perneabilizati on Perneabil i patmenowis t he bl ood
retinal barrier (BRB) by DP-BFA was investigated in rats by nonitoring

the bf ood veRaLPk BRERRE I FHA DR d, BRIEPORTRE IR * LT N 1rom

250t 0 350 mommeced\@itBtunest@siebic Ofiie domipbimds, ﬁQIZiJIZ-NHE@PO(elsam n (100nmg/ m )

and Xylasine (2% injected at 0.1m /1009 ody wei The anest heti zed
ani mal s werdSMoRpERedy 51%%“@@%“%‘*‘?@“@1 ugitord Sﬁeﬁflﬁg’-'?%e jugul ar vein.

The retinal \ T ?‘ﬁhﬂ anera (tell
CS5850) at t% ﬁ%%vl\} ?Elﬁghgl@&d1 d"g% ﬁ%&Wtﬁ%ﬁﬁ M Cr 0S gptg for

opht hal $i c exhibifoysotodibeffeci cavthenmy®. i s equi pped with a |ight source and an
appropriate filter for F-Na detection. After 10 mn the retina was cl eared
fromthe F-Na. At this point, 1.5m of 3,12-DEG HPO4Na (12.5g/m) was
infra-arteriall ted: f onpani ed with
a second i.v. |ﬁjgctﬁgﬁﬂg¥& %&&%%&%@sgﬁﬁ%ﬁﬁl oogﬁglé‘gvgtgl S were taken
at t-0 and 0.25, 0.5, 1, 2, 4, 8 and 10 mnutes followi ng adm ni stration
of the drug. Fhe—sare—expertrept—was—repgated—+n—a—gecond—group—of control
rats, where 1| 5nl of vehicle (T?’% lTl?futd SPamyes ijntra arterially

i njected instpad of ¢DEG HPG4RBCEngR-By [ i ng ution of
F-Na in the b|ood \%@Sé s at thetiopp&tM)i dr nrgg%;fég %ﬁ?wﬁg ¢, at the
retina level,|it was denonstrated that by nu foll owi ng

adni ni strati op of F- one, all the flugre t ye was conpletely
cleared fromthe arggggallrround ng t retiln @?%%%g vyessel s. Howeyer, i.v.
injection of FFNa_ 1 n_conmbrnatipn wih 1.a.] 1nectionfof 3,12-DEG |25
HPO4Na, resul | s3I A MERHROMN| at i 0A0ar ound #Re* Bood vessdk at fhe
retinal

3,12-PC 50 38+0.8 >0.1
3,12-MEG-PC 10 2.88%0.6 <0.05%

3,12-DEG-PC 60 3.9+ 1.0 >0.1
3,12-DEG-HPO4Na 5 1.5+0.3 <0.01*
3,12-DEG~POsNa, 30 1.6£0.4 <0.01*

10
SE — standard error of the mean,
* - statistically significant difference.

15 EXAMPLE 28: Anti-tumor effect of DP-BFA
The anti-tumor effect of DP-BFA was evaluated by monitoring tumor

volume and appearance in a model system of Cé glioma-bearing rats.
Sprague Dawley (SD) rats were inoculated with 2.5x10° C6 glioma cells in 5ul
PBS as follows. Rats were mounted into a stereotactic head holder in a flat-

20  skull position. After reflection of the periosteum, a burr hole was preformed
with a Imm drill in the following coordinates: bregma —1.0, 3.50mm lateral
from the midline on the left side, and at a depth of 3.50mm. The cell
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| evel . This | eakage of F-Na fromthe blood vessels, in t@Fé{j’r@‘eﬁ?Q@§5 of
3,12- DEG HPO4Na, is an indication for the perneabilization of the bl ood
retinal barrier. In the control animals, where only vehicle was

adm nistrated instead of the DP-BFA drug, the results were simlar to
those in thwoaniiveés i njected with 30 F-Na al one, nanel ypbymb@osrunut es
follow ng adm nistration, no fluorescence could be detected in the bl ood

vessels or at the area suryrounding th at 44 3 Fe .2005 WO
0%/ 11656 PTPMIROHS RaY R LA e T S s A SRR gur es 3A- C
~ represent %g&rl%fthﬁo%eag?@‘%?@%m REHE] WP dst HoBSlalbn Wit aS¥fp1d! 00od supply

“imagi ng takén at the retin evel as recorded at 30 seconds and 10

m nut es f ol doswy rangiag filom 3 to 20 k) 068, 12Fdithyderighyen] phospkaté 3,42-D8&- or in
conbi nati o ith 3,12- DEG HPO4Na (Fig.. .5.3B)_or vehicle (Fig. 3C). In
accor dance%@s\; rsodpmng S@gg)éF"a&Fﬁegl%P'oémo‘i‘BbHﬁ%P%ﬁ%Ff;yﬁﬁ%t"tthg F- Na

adm ni stq at(d 'aﬂ.gﬂr t 5 tected in the vitreous of
t he anifrrralés)&éfhrmel?t e w@?@f@s%&gﬁ%ﬁgy@%gﬁ’@ﬁ the vitreous of the
control  arThegpterigdvpalatims atciry jwas tegdted) arid thé eorEma carotid\aeteiscivas onl y ( Fi gur es

4A B). The JIO ac ugkl ation,of .the fluorescent signal at the vitreous is due
to the BRBCW‘W(C&%? ¢ PgO; 4 F-Na | eakage fromthe bl ood vessels at the

retinal level. F%@y%‘%ft&nthe%lol’, b Rt PnARE BLIES AREHABAGE! | zation of the
arrier,

and results in F-Na accumul ation in the retina and
vitreous. Idmefhatided FvidvK etamin/xylazio(1:43 0iluilt1p0ghmbBodFieighg anti -t unor

ef fects, of variops. P- BEAs e st.ydj in t j n vivo _nbdel system
descri b 5 e‘f?{ﬁgigh‘}ﬁaél .e_d'fﬁﬂ’t odqrﬁ%fﬂﬂghﬁ%rsgi{’iuﬁfr%m%wgﬁ ally

admi ni st er dmdbed AR GOPHBRELRAH 8 REcrBESOLRIbA ér IH. THETRAMHs FerdiRedd
effective in perneabilization of the BBB and BTB for Evans blue and 20

Fl uor escei rsliesd masoaemal isention;Tieinek pathiHaentatixylindissie asd troderwgnor
i nocul ati on s descri.bed in Exanple 23, was followed. On Day 3-4
fol |l owing i P& TYBHBPt he 6 gl i osarcoma cells, rat were cannul at ed
thr ough ext er nals g5iichit ieRicin Wishubld? siz8 S8 SR RAR tELEatkd used over 30
seconds, as described in Exanple 17, except that in this experinent no
15  animals in comparison to the non-treated animals, Tumor volume was 8.14+2.2

mm® (N=7) in the vehicle-treated animals and 1.640.2 mm’ (N=12} in the
animals treated with 3,12-DEG-PQ. In addition, the microenvironment and the

bl ood retina b '

nature of the tumor growth were different. Vehicle treated tumor-bearing rats
exhibited a remarkable local cell expansion in the cortex, white matter and

20 meninges. The C6 gliomas appeared irregular and highly infiltrative and
showed a high tendency to invade through the perivascular lymphatic spaces.
In contrast, the treatment with DP-BFA, given once on the 3rd day after cells
inoculation, significantly changed the character of the tumor growth. The C6
glioma invasiveness through the perivascular spaces was diminished and a

25  solid tumor with defined border was observed. Some limited invasion was
found into the meninges around the inoculation area and sub-ependima.
Conclusion: 3,12-DEG-PO, showed a significant anti-tumor effect as
inhibiting tumor invasiveness and rate of growth. Thus, DP-BFA compounds
may be useful in inhibiting spreading and invasiveness of tumors.

30
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25 markers were adnministered. The treated rats were mai ntagggdapoos Day 7-
9, and then sacrificed. Coronal sections were obtained, stained by

eosi n-hematoxylin, and reviewed histologically to det ermi ne tumor vol ure.
Animals treated with vehicle only serve as control. Standard error and
Student's te#tozfigse St ati stical significance were used. Poemesethi s are
summari zed in Table 10. 30 As can be seen fromthe results in Table 10,

P- BFA conpounds atic e ct on i.oma, tunor growth in vivo.
Under the experlﬁ@ﬁ@ h@%ﬂl’i@% 1-(11%)1 BIFs 9% | LO1/ 00713
condi ti ons @ERbRYE e anltfable 13 B%dlﬁﬁﬁﬁ%ﬂqvaﬁﬁblﬁ'o&%&iﬁ@uﬂﬁt

- pronounced anti-tunmor effect. Q'her conpounds, e.g. 3,12-MEG PC, also
denonst r at edl afthghmfawahmthmmpc Qﬁﬂle mmuhontl;he etthpbfh arpingendedtrer degr ee.

Concl usi on: nfra-arteri adm ni er ed intaq beari ng
rats |5 exrrbramseyed PR Rimive; mngnf R R et B oSSR vor of Tect s
of vari ous B fReAfies whitiollgwow h 10 P-BFA Tunor Ml ecul eConcentra- vol urme
P (to control) tions (M(m) SE Control 08.1 2.22- 3,12- VEG HPO4Na304. 2
11.6>0.1 3,12-PC503.8 f 0.8>0.1 3,12- MEG PC102.88 0. 6<0. 05*

3,12-DEG PC603.9 1.0>0.1 3, 12- DEG HPO4Na51. 5- +0. 3<0. 01*

3, 12- DEG PO4Na2301. 6 0. 4<0. 01*
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SE -- standard error of the nmean, * - statistically si gn|3fft§b;}tu Qb§§erence.
15 EXAMPLE 28: Anti-tunor effect of DP-BFA The anti-tunor DP- BFA
was eval uated by nonitoring tunor volune and appearance in a nodel system
of C6 glioma-bearing rats. Sprague Daw ey (SD) rats were inoculated with
2.5x105 C6 wbiremmwecel |s in 51 PBS as foll ows. Rats werepomuwi/ecis nto a
stereotactic head holder in a flat 20 skull position. After reflection of

t he periostmburr hol e was prefornmed with a Immdrill in the

foll owi ng ¢ tes: bregma -1.0, 3.50nm |l ateral fromthe mdline on the
| eft side, and at a depth of 3.50nm The cell 46 3 February 2005 WD

02/ 11666 PCT/1L01/00713 suspension was nmanually injected at a depth of
3.50nm using a 10! . Aaeipoond oftheigegeral fohpuladnor bearing rats were treated
72h post inoculation with a single dose, ranging from5 to 20 M of
3,12-di - et hyl engl ycol phosphate (3,12-DEG P04 ; sodiumsalt) or vehicle
(iso-osmptic buffer, pH=7.4) infused into the 5 external ¢protid artery for
30 sec, at a vel oc(ﬁ; of 3 m/mn. Th% pterigo-palatina artery was | egated,
and the common car d artery was cl ed at the tine of infusion. Five
days after the inocul !|_|on olgfetheC6 no ls, the rats were

anest hetized with Ketam n/xylgm n (1 ) O. 1 ﬁlOOgrams body wei ght, 10
perfused with saling'and fixed with 4% For mal dehyde sol ution. Brains were
removed and cryoprotected in a sucros€ sOPution for 48h. The brains were
then sliced in coronal section, stained with Haenat oxylin-Eosi ne and
underwent pathol ogy evaluation. A significant decrease in the tunor size

was observed in the treated 15 %s in corrparlson to the non-treated
ani mal s. TuMdrPhagpagestically agcaptable s TeRE RSTRN he vehi cl e- treat ed ani mal s
and 1.60.2 m” dﬁé . In

addi tion, the négricj)%nw roh@%r 3 t%ﬂhﬁtﬁgﬁ)ﬁggwgggteﬁaﬂﬁumr grow h were

differetn. dalprising ﬂ'd]ﬁatteGOtow‘bonahﬁw ing rats exhibited a renmarkable |ocal
cell expanS| on in the cortex, white matter .and
R3 is A-[CHZ],.,-B [CHg],,-C-[CH;]p-D wherein m, n and p are each
independently zero or an integer from 1 to 12, and A, B, C and D are each
independently selected from a covalent bond, amino, amido, oxygen, thio,
carbonyl, carboxyl, oxycarbonyl, thiocarbonyl, phosphate, amino phosphate
15 mono- di- and tri-amino phosphate group with the proviso that no two oxygen
atoms are directly connected to each other;
Z; and Z, are the same or different, each may be absent or independently
selected from a) hydrogen, sodium, lithium, potassium, ammonium, mono-, di-,
tri- and tetra-alkylammonium, or b) together with the phospho group form a
20  phospho ester of glycerol, choline, ethanolamine, mnositol, serine, mono- or

oligosaccharide.

2. The compound according to claim 1, wherein R1 is 3 carbon atoms in
length and R2 is from 12 to 16 carbon atoms in length.

25
3. The compound according to claim 1, wherein R1 is propyl and R2 is

dodecyl.
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20 neninges. The C6 glionas appeared irregular and highly gdpfidd bagd ve and
showed a high tendency to invade through the perivascular |ynphatic spaces.
In contrast, the treatnent with DP-BFA, given once on the 3rd day after
cells inoculation, significantly changed the character of the tunor

growt h. ThewO@®2/1gbé oma i nvasi veness t hrough the perivascptHaLosEAGES Was

di m ni shed and a 25 solid tunor with defined border was observed. Sone

limted i nvasiop, was__found into the.nmeninges aound .t he i nocul ati on area
and sub-epe‘ﬁdi nihec%ﬂ% qCB?F&nﬁ,tﬁff-ﬁ’%qg ﬂ@%%‘%%éé&mgﬂgﬁsdﬂ?l}"rcant anti -t unor
ef fect as ejﬂ{ylgﬂ@ig}da,gofmhylieﬂy%l%mgﬂﬁgg and rate of growh. Thus, DP-BFA
conpounds may be useful in 1nhibiting spreading and invasiveness of tunors.

30 47 3 February 2005 WD 02/11666 PCT/1L01/ 00713 The skilled artisan will

appreci ate 4 hat {.h rinc pbles.of t r [ %ﬁ% r nable to
many enbodistr’re nt gh%ﬁ?fﬁﬂg‘gﬁa%gxﬁén%g? %‘Bﬁf ﬁ’?g{éli%tnhg,tgﬁia] o‘?r O\Aﬁi%(]:) ﬁﬂgr e wthin
the scope Ghodw ROMRIRSE Gopethbh & fxA®RLE6. are intended to be construed as
non-limtative, and the scope of the invention is to be defined 5 by the

clainms which follow 48 3 February 2005 WD 02/11666 PCT/|L01/00713 CLAI Ms:

722" 1 or 2 phar Rk EPPER foaligly ik 1, Wb, 0 Sl niffictof cifdos = 2 ©) ©

atoms in R2 and R3 together is from 16 to 22.

10 7. The compound according to claim 1, wherein Z, is choline.

8. The compound according to claim 1, wherein 7, is sodium and Z, is

selected from hydrogen and sodium.

15 9. The compound according to claim 1 selected from the group consisting of:
4-Hexadecyl phosphate (3,12-POy),
4-Octadecyl phospbate (3,14-POy),
4-Eicosanyl phosphate (3,16-POy),
8-Pentédecyl phosphate (7,7-PO,),

20  4-Hexadecanoyloxyethyl phosphate (3,12-MEG-POy),
2-(4’-Hexadecanoyloxy)ethoxyethyl phosphate (3,12-DEG-PO,),
4-Hexadecanyloxyethyl phosphate (3,12-(ether)-MEG-PO,),
2-(4’-Hexadecanyloxy)ethoxyethyl phosphate (3,12-(ether)-DEG-PO,),

_ 4-Hexadecyl phosphocholine (3,12-PC),

25 2-(4-Hexadecanoyloxy)ethyl phosphocholine (3,12-MEG-PC),
2-(4-Hexadecanoyloxy)ethoxyethyl phosphocholine (3,12-DEG-PC),
2-{2'-[10"-(Hexadecyl-4-oxy)decyl-1-oxy]ethoxy } ethylphosphate (3,12-0-C,o-
DEG-POy),
2-{2'-[10"-(Hexadecyl-4-oxy)decyl-1-oxylethoxy} ethylphosphocholine (3,12~

30 O-Cyp-DEG-PQC),
4-QOctadecanoyloxyethyl phosphate (3, 14-MEG-PQ,),
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Rl and R2 are the sanme or different, saturated or unsaturﬁ&ﬁuﬁginggti c
chain 10 conprising from2 to 30 carbon atons; R3 is A [CH2] mB-[ CH2] n
C[CH]p-D, wherein in, n and p are each independently zero or an integer
froml to 12, and A, B, C and D are each independently selected froma
coval ent bond, am no, am do, oxygen, thio, carbonyl, carboxyl,

oxycar bony?-(4 +RictsizctmntoxyJethesy bty phesphate Gabb: €Q48, mono- di- and
tri-amno sphate grou ith the provis t W oxygen atons are
directly c%’%@?@&”@@ﬁ@ﬂwﬁﬁ?@a’?eﬁ=]§ﬁ@t§?s?i\?[§d1§94§am g? different, each
~may be absenj. j ' r odium [ithium
po%/assi um ?g%;&%@%@gﬁg;%{ﬂ&% y eﬁﬁ/ﬁ ﬁﬁbﬁacaﬁr?gé @f&etgf\{ﬁ}]?g%%%%ﬂml uor bl) -

t oget her M.t{jbtad&ypbmsmcg@]m@(gf,m.m, 20 phospho ester of glycerol,

choline, ethanol amne, inositol, serine, nono- or oligosaccharide. 2. The
conpound a€éQitadecanoxloxymthy] phiospledéaholinei(3, 13-MEGHAC)at ons in | engt h and

R2is fro 0 16 carpon_atons in lLength. 25 3, The_conpound according to
claim1, %—i‘%—éﬁ%ﬁ&@fapgy Ky RO %@@%%@ﬁéﬂilﬁd}@&g&:uary 2005 WD

02/ 11666 PLY: 1 C ing to claim1, wherein R3
conpri ses %‘é‘ﬁéé’%ﬁ‘éﬁ%‘%P@Q%h%%ﬁe@%@ég| ycol nmoiety. 5. The
conpound & M-Eidwaﬁéylskﬂetﬂokyem?ﬂfpﬁbsphta&e(?t,m@E@m r of carbon 5 atoms
in R2 and together is from6 fo 26. 6. The conpound according to claim
1, wher ei Md-Bieosanykmxyathyb phosphateai3bki (ether)+EKRPRG),and R3 together is from

16 to 22. 10 7. The conpound according to claim 1, wherein Z1 is choline.
8. The conréhnbicsamrlaxyigthaxyethml ﬁhQS,PhRF%QeWr(@hCI)sDESUPQ@,and Z2 is

el cot od frONEHEVERERERBHARE TS B)."4. lowadecyl phosphat e (3. 12-FOR)
2-(4-Eicosanoyloxy)ethyl phosphocholine (3,16-MEG-PC),
2-(4-Eicosanoyloxy)ethoxyethyl phosphocholine (3,16-DEG-PC),
10-(4’-Hexadecanoyloxy)decanyl phosphate,
10-(8’-Pentadecanoyloxy)decanyl phosphate,
2-[2'-(2"-Propyleicosanoyloxy)-ethoxy] ethyl Phosphate (3,18-DEG-PQy), and
2-(2'- Propyleicosanoyloxy)ethoxy ethyiphosphocholine (3,18-DEG-PC).

10.  The compound according to claim 1 which is

4-Octadecyl phosphocholine.

11.  The compound according to claim 1 which is

2-{2-[10"-(Hexadecyl-4-oxy)decyl-1 -oxylethoxy} ethylphosphocholine.

12.  The compound according to claim 1 which is

2-(4’-Hexadecanoyloxy)ethoxyethyl phosphate, monosodium salt.

13.  The compound according to claim 1 which is

2-(4’-Hexadecanoyloxy)ethoxyethyl phosphate, disodium salt.

- 14, The compound according to claim 1 which is
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4- Cct adecyl phosphate (3,14-PO4), 4-Eicosanyl phosphate 3(159&@5,.?@6@,5

8- Pent adecyl phosphate (7,7-PO4), 20 4-Hexadecanoyl oxyet hyl phoSphate
(3,12-MEG POM), 2-(4'-Hexadecanoyl oxy) et hoxyethyl phosphate

(3,12-DEG POX4), 4-Hexadecanyl oxyethyl phosphate (3,12-(ether)-NMVEG PO4),
2- (4' - Hexadecanyl oxy) et hoxyet hyl phosphate (3, 12- (et her)-DEG PO4),
4- Hexadecy2-(phblsghdecaolloxg )atBoxyetipd)phoaphate( 4- Hexadecanoyl oxy) et hyl
phosphochol i ne (3, 12-MEG PC), 2-(4-Hexadecanoyl oxy) et hoxyet hyl
phosphochol i ne (3, 12- DEG PC),

- 2-{2"-10" Eéﬁxﬁﬁﬁgwn{’ﬁgﬁ&éé&?ﬁﬁktbCﬁ’%ﬁéﬁgwﬁﬁmﬁ hyl phosphate (3, 12-0-C10-

DEG POY) , adécy oxXy oxyl et hoxy}

et hyl phosphgglipdsiadecdnd abvhEd IRtd., 4- Cct adecanoyl oxyet hyl
phosphat e %Lg 14- MEG POX)I(%IYE%O §%eb5?3§r5§0 2005

2- (4' - Cct adecanoyl oxy) et hoxyet hyl phosphate (3, 14- DEG PO4),

4- Cct adecanyl oxyet hyl phosphate (3, 14- (et her)-MEG PO4),

2-(4' - Cct adecanyl oxy) et hoxyet hyl phosphate (3, 14- (et her)-DEG PO4),

4- Cct adecyl phosphocholine (3, 14-PC), 2-(4-Cctadecanoyl oxy) et hyl
phosphochol i ne (3, 14- MEG PC), 2-(4-Cctadecanoyl oxy) et hoxyet hyl

phosphochol i ne (3, 14-DEG PC), 4-Ei cosanoyl oxyethyl phosphate

(3,16-MEG POM), 2-(4'-Eicosanoyl oxy)ethoxyethyl phosphate (3, 16-DEG PO4),
4- Ei cosanyl oxyet hyl phosphate (3, 16- (et her)-MeEG POX4),

2- (4' - Ei cosanyl oxy) et hoxyet hyl phosphate (3, 16-(ether)-DEG PO4),

4- Ei cosanyl phosphocholine (3,16-PC), 2-(4-Ei cosanoyl oxy) et hyl

phosphochol i ne (3, 16-MEG PC), 2-(4-Ei cosanoyl oxy) et hoxyet hyl

phosphochol i ne (3, 16-DEG PC), 10-(4' -Hexadecanoyl oxy)decanyl phosphate, |
0- (8 -Pentadecanoyl oxy)decanyl phosphate,

5]a
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2-[2'-(2"-Propyl ei cosanoyl oxy) - et hoxy] ethyl Phosphate (%%"%2@’4) , and
2-(2' - Propyl ei cosanoyl oxy) et hoxy et hyl phosphochol i ne (3, 18-DEG PC). 10.
The conpound according to claim1l which is 4-Cctadecyl phosphocholine. 11.
The conpound according to claim1 which is 2- {2 -[

10" - (Hexadecyl - 4- oxy) decyl - | -oxy]ethoxy} ethyl phosphocholine. 12. The
conpound according to claim1l which is 2-(4'-Hexadecanoyl oxy) et hoxyet hyl
phosphat e, . 13.. The 1 according to claim1 which is

di | d
L8, roiican o e oAk im s 4 e
- angadecaﬁ%'ﬁ%xl_g Pgeég ﬁ%@f&k%ﬁ%@ﬁ&%ﬁ?ﬂ%EOS%&)&“I%{%}%Corrpgund according to claim

1 which is 2-(4-Hexadecanoyl oxy)ethyl phosphocholine. 5la 3 February 2005
16. The compound according to claim1 which is

2- (4- HexadEtanafl oplratdeentiedlhy tompposinboc hodimpesing7. a A phanmmewtidallyal
conposition con‘gri sing a pharmaceutically acceptable carrier_and a
conmpound oASCRREblfe nGATHET f #ttruft a cCOMpPepng obh theragensralc dorpula chptosble sal t
t hereof, ( Rl /C.H.R3 OP Q-7 R2 |LO -Z2 wherein: Rl and R2 are the
same or diﬁﬂ%?’é‘ﬁ?‘,&“’ gy&pg?%taﬁgrsaﬁﬁ]g%eﬁhat ed aliphatic chain conprising
from2 to 30 carbon atons; R3 is A-[CH2ImB-[CH2]n-CG[CH]p D, wherein m
n and p are each independently zero or an integer from1 to 12, and A B,
C and D are each I

R1

CH R3 O
R2

Q—u—0
O
o

wherein:

R1 and R2 are the same or different, saturated or unsaturated aliphatic chain
comprising from 2 to 30 carbon atoms;

R3 is A-[CH,]u-B-[CH],-C-[CH,],-D  , wherein m, n and p are each
independently zero or an integer from 1 to 12, and A, B, C and D are each
independently selected from a covalent bond, amino, amido, oxygen, thio,
carbonyl, carboxyl, oxycarbonyl, thiocarbonyl, phosphate, amino phosphate
mono- di- and tri-amino phosphate group with the proviso that no two oxygen
atoms are directly connected to each other;

Z, and Z, are the same or different, each may be absent or independently
selected from a) hydrogen, sodium, lithium, potassium, ammonium, mono-, di-,
tri- and tetra-alkylammonium, or b) together with the phospho group form a
phospho ester of glycerol, choline, ethanolamine, inositol, serine, mono- or

oligosaccharide.

18.  The pharmaceutical composition according to claim 17, wherein the

compound of the general formula I is as defined in any one of claims 2 to 16.
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i ndependently selected froma coval ent bond, am no, amd hi o,
carbonyl, carboxyl, oxycarbonyl, thiocarbonyl, phosphat e?a E%F%%ﬁgﬁgiphate

" nmono- di- and tri-am no phosphate group with the proviso that no two oxygen
atons are directly connected to each other; Z1 and Z2 are the sanme or
different, each nmay be absent or independently selected froma) hydrogen,
sodi um | i 1% unmhgophssnaseutiaanoetpgsitiemoageatding  tor iclaiand17 further
tetra-al kyl ammani um_.or b) .1ogether with the phospho group forma phospho
ester of gF?‘E‘B‘E‘%‘In,gacbiB[qgr‘léﬁ,lfyeﬁ%‘é’ﬁ(ﬁgﬁm-ne, inositol, serine, nono- or

- ol igosaccharide. 18. The pharmaceutical conposition according to claim 17,
wherein the conpound of the general formula | is as defined in any one of

claims 2 t9)16. The phah@lésiaicn] 288potRion BEcdrBmie s QIihC a0, GRHERERI Hiecon
according to claim'17 further conprising a biologically active agent. 20.
The phar mabelegically sdimeoagent b tecapediinggemt. cl ai m 19, wherein the
biologically active agent is a therapeutic agent. 21. The pharmaceuti cal
conposition according to claim 19, wherein the biologically active agent

is an antiasganc drua. 22 .. The pharnaceutical compesiti.gn _according to
ciraim 16, ahor orhe tiiPnafiichl"SoRRIRE e Blnet ORIt 8y ABEERL 1HEn: ” s
Use of a cgm%i@gl}ogctﬁr@yagéﬁgisojn SltAbsfcet dhgpy. 16 for the manufacture of a
medi canment . 2 Use of an effective anount ©of a conpound of the general
formula | as defined in any one of clains 1 to |6 for the manufacture of a

medi cament _for _increasing pernmeability of a biological barrier. 25. The
use accor d?hg t6he|phagnageutigab composiivnppegasdingafo wiaim dF, ivhareinetliced from

t he group gonsi.stjng of ski cornea,.conjunctival, nasal, bronchial,
buccal , va@ioﬂo(ﬁlc%{hdgﬁgﬁ%flﬂ{s&‘?’iaﬁﬁ?gt@pargtéﬂgI ium blood retinal barrier,

bl ood brain barrier, blood testis barrier, blood tunor barrier and bl ood
ki dney interphase. 26. Use of an effective anobunt of a pharnaceuti cal

conposi ti op3.of Ukabfth compound of any one of ¢laims 1 to 16 for the manufacture of a

medicament.

24.  Use of an effective amount of a compound of the general formula I as
defined in any one of claims 1 tol6 for the manufacture of a medicament for

increasing permeability of a biclogical barrier.

25.  The use according to claim 24, wherein the biological barrier is selected
from the group consisting of skin, cornea, conjunctival, nasal, bronchial,
buccal, vaginal and gastrointestinal epithelium, blood retinal barrier, blood
brain barrier, blood testis barrier, blood tumor barrier and blood kidney

interphase.

26.  Use of an effective amount of a pharmaceutical composition of claim
17, for the manufacture of a medicament for enabling or increasing the
penetration and/or accumulation of a _biologically active agent in the presence

~of the medicament into a privileged site or organ.
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17, for the manufacture of a nedicament for enabling or ifneLsast P9okhe
penetration and/or accurnul ation of a -biologically active agent in the
presence of the nmedicanent into a privileged site or organ. 53 3 February
2005 27. The use according to claim 26, wherein said privileged site or
organ is the spinal cord, brain, eye, testis, a gland or tunor. 28. Use of
an effective anount of a pharnmaceutical conposition of claim1l7 for the

manuf act ur g, of nmedi canent for .treatnment aof a.central pervous system

di sease orﬁdi sof]&%PS? Hc‘é)raﬁ]lgj té’c‘fla‘inﬁaﬁe@a‘e?%ﬁ@b‘f pgﬁ&%ﬂﬂ?‘é‘f RT O di canent
“I's “suita i RLSLT Al AM t utic agent. 29. Use of an

ef fecti vebégﬁghﬁ{alg é%ﬁg’r éégél}%llg\fc%glaggﬁ%géﬁgﬁon of claim17 for the

manuf acture of a nedi canent for treatnent of a central nervous system

di sease or disorder in a subject in need thereof and wherein the nedi canent
conpri ses 28.t helspeflian effagidve amaant dfvepbarmaskutital congsitiver ef clairhd 7

medi canent . conpri ses the therapeutic, _agent as a_separaje pharnmaceuti cal

conposi ti oRr tha mappiachure of G picdicamenb fo Aramest of axgnirghesyHs St
therapeut | i gae M di§org§§gfg SEet ﬁfﬂée*aeﬁhgf%‘gﬁnﬁﬁgﬁ@%%dﬁ%qﬁ%'eﬁ{ e

anti-viral, -mcCr i - fuhga

neur opr ot egfiftabR: R QBhSndRIEh 023G 4 RrARMLcE@ent and proteins. 32. Use of an
ef fective anount of a pharmaceutical conposition of claim1l7 for the

manuf acture of a medi canent for treatnment of a tunmour. 33. The use
according to_claim32 wherein the nedicanment_is suitable for .
admi ni st r 249- dfscvpiran elfechiveianqid of aghagnasentivabepmpasijiopofslam 17Tk use

o o 2 o h ot . ._
drugs 36° B Sulimahe, o§1 PR Aeai TR sFETRED B el ivel MR g 1
present agyjfeass tRaJidbRleP ri‘l"i‘ra’”’isfigb‘_?fézﬁt' iﬁaﬂeeﬂoﬂﬂéf’e?:%f{ AP whakin thE nisBcangar ding to

claim 32, wherein the tunor in the centra
comprises a therapeutic agent.

30. The use of claim 29 wherein the medicament comprises the therapeutic

agent as a separate pharmaceutical composition.

31.  The use according to claim 28 or 29, wherein said therapeutic agent is
selected from the group consisting of anti-tumor, anti-viral, anti-microbial,
anti-fungal, anti-inflammatory, neuroprotective agents and bioactive peptides

and proteins.

32.  Use of an effective amount of a pharmaceutical composition of claim 17

for the manufacture of a medicament for treatment of a tumour.

33.  The use according to claim 32 wherein the medicament is suitable for

administration with an anti-cancer drug.
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nervous system 37. The use according to claim32, whereigrddpgar, s is in
the brain. 38. The use according to claim 32, wherel n the tunor’is selected
fromthe group consisting of carcinoma, glioma, neuroblastons,

retinobl astoma, |ynphoma, |eukem a, sarcona and nel anona. 54a 3 February
2005 39. The use according to claim 32, wherein said tunor is a primry or
secondary tunor. 40. Use of an effective am)unt of a pharnaceuti cal
conpositi for the panufacture di cament for treatnent

of claim17 f
of an opht% rmﬁ%f‘gpﬁe aggordingetogel aansili’r d@beremlt CTREAICIMERE COPWIISES @8 ¢l ai m

40 \/\A'nerelr‘hntt d@ggdo ment is suitable for admnistration with an effective

anount of ‘an biologically active agent. 42. The use according
to claim40 wherein the medi canent conprises a biologically active agent.
43. The use according to claim40, wherein the ophthal nol ogi c di sease or
di sorder i3.Sd#castedcorimg twydaim 34, wherdiasadcatpcdnChElrug\sepresdnaaed macul ar
degeneration (AR D), intraocular jnfections, intraocular inflammtions and
i ntraocul aﬁepﬁ@f“w]ﬂﬁ'ﬁtﬁcégtlc £OMPREItigHe accor di ng to any one of clains 26 to
43, wherein the nedicanent is suitable for adm nistration by oral,
parenteral or topical admnistration or by regional perfusion, enema or

| nt ra-or gagk | AVARS usé SeedWing N6 AGRA'HY. bR e Qﬂﬁm?flscllnatﬁéscglﬁrélo 43,
wherein the nedicanent Is suita mnistered Intra-arterially.
46. The ussreaesxydtemg to any one of cI ainms 26 to 43, wherein the

medi canent is suitable to be adm nistered intra-thecally. 47. Use of an
effecti ve anount of a phar rraceuti cal 55 3 February 2005 conposition of

claim 17, Jpr Uig, R Ohid FEWhERR W Lhor ASA SR,

38.  The use according to claim 32, wherein the tumor is selected from the
group consisting of carcinoma, glioma, neuroblastoma, retinoblastoma,

lymphoma, leukemia, sarcoma and melanoma.
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accumul ation of a diagnostic agent in an organ protected ey, 0begi cal
barrier and wherein the medicanent is suitable for adm nistration in
conbination with the diagnostic agent. 48. The use of a conposition of
claim17 for the manufacture of a nedicanent for increasing accunul ation
of a diagnostic agent in an organ protected by a biol ogical barrier

wher ei n t 9. nedlleanentaccording desclaine 32 wherest isgidaganor 119, piiimary e

accordi ng
barrier i

et

40.

aim47 or 48, wherein said organ protected by a biological

XEMNPGT nervous system 56

Use of an effective amount of a pharmaceutical composition of claim 17

for the manufacture of a medicament for treatment of an ophthalmologic

disease or disorder.

41.

The use according to claim 40 wherein the medicament is suitable for

administration with an effective amount of an additional biologically active

agent.

42.  The use according to claim 40 wherein the medicament comprises a

biologically active agent.

43,

The use according to claim 40, wherein the ophthalmologic disease or

disorder is selected from cystoids macular edema (CME), Age-related macular

degeneration (ARMD), intraocular infections, intraocular inflammations and

intraocular malignancies.

44. The use according fo any one of claims 26 to 43, wherein the

medicament is suitable for administration by oral, parenteral or topical

administration or by regional perfusion, enema or intra-organ lavage.

45. The use according to any one of claims 26 to 43, wherein the

medicament is suitable to be administered intra-arterially.

46. The use according to any one of claims 26 to 43, wherein the

medicament is suitable to be administered intra-thecally.

47.

Use of an effective amount of a pharmaceutical
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composition of claim 17, for the manufacture of a medicament for increasing
accumulation of a diagnostic agent in an organ protected by a biological
barrier and wherein the medicament is suitable for administration in

combination with the diagnostic agent.

48. The use of a composition of claim 17 for the manufacture of a
medicament for increasing accumulation of a diagnostic agent in an organ
protected by a biological barrier wherein the medicament comprises the
diagnostic agent.

49.  The use according to claim 47 or 48, wherein said organ protected by a

biological barrier is the central nervous system.

56





