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DERI VATI VES OF BRANCHED- CHAI N LI POPHI LI C MOLECULES 5 AND USES THEREOF FI ELD
OF THE | NVENTI ON The present invention relates to novel phospho-derivatives
of branched- chain |ipophilic nolecules, to pharnaceutical ositions
thereof and"Pd*4¥& 10 thereof for increasing perneabilif§ ’HPH§15ﬁogical
barriers in a reversi ble and sel ective manner and for inhibiting tunor
growt h. BACKGROUND OF THE I NVENTION A ngjor limtation in the use of nmany
drugs and therapeutic agents is 15 their inadequate ability to pass

t hrough biol ogical barriers. This presents a serious problemespecially
for the treatnment of diseases and disorders in privileged sites such as
the central nervous system (CNS). The bl ood brain barrier (BBB), nade up of
speci al i zed DERTGAZIVIHISOF BRANCEE DU HASN IPORHHICEMQLECWHES | unct i ons,

I S nor |y responsible for 2 ' | Al honeostati c environnment of
the braih and protecting it f36ﬁ$iﬂ%§4@h§89ﬁ5§ and degradati on products
present in the circulatory system However, in certain pathol ogical
situations, the presence of the BBB nay interfere with the transport of

therapeuticW@_hbrai n, thus hanpering treatnent of central
nervous system| | ons. . ncl ud| ynor s nf,ections ses and
degenerative di sﬁ’ﬁ?@?e ﬁlﬁveilﬁgfl ‘?/\B&Vdpﬁﬁpb Q%Wé’e%f’fﬁ Cbr? ood tunor
barrier (BTdhhin Kpipilfcah@scitéd Ebﬁﬁh@nﬁ@éuméﬂrdén@t)sﬁmm@fa@@mse agents into

the tunor, thus ecreasi ng drug bi oavai |l abi I'ity and preventing efficient
t her apel$t i cih@feﬂ%fﬂr inangpsing perméability of biblogited bpiristy inra roversipdaidd ci ent access

of the ther ti ent to.the di seased target is especially severe in
the case ofS%%ﬁE ﬁ mﬁgiqngﬁ[@ob%rg iMg malignant brain tumors have
poor prognoses. 3 February 2005 WO 02/ 11666 PCT/1L01/00713

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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In order to achieve clinically useful concentrations of ecgtdipidly dosgs at
restricted sites, it is often required to adm ni ster these conpounds at
hi gh system c dosages. The high system c concentrations, in turn, are
associ at ed \g%p afgverse side effects and high | evels of toxi cit¥/. 5 One
strategy f o OFPHI58% ng the probleminvolves altering the”BT’H‘BH@Pg Sal
characteristics of hydrophilic drug nol ecul es, for exanple, by |inking

t hese drugs tolmotdeptpivhisve climicallyusefiliconeentdntionspefroariaini drugsyatacr oss such
bi ol ogi cal _ nenpr.anes.depends on (s Ji.pophilicity, increasjng the

11 pophi ¢ TRETARE S i OrgLTrIBRHUSHBHIRaLe: teaoratbeistp gt BEhpr ove. 1 ¢ s

bi oavai | ab'éybﬂeﬁ:i@&@saﬁék‘? TRERRHY .«étgllmor&%eﬂ&aaoﬁé, ik ﬁu%gga%a' ent pol ar

lipid conjugates wth neurolog active compounds targeting are
di scl osed iwithladrerseaidanficstsamn igolevels vhitoxiaily. et al . Anot her approach to

i t th B i : ity |.oyi ng . ts that i ent |
Cben T ha BBB an DU STAREY Ao erking e o Jemntoh s AR BreRoR At hr mgent

into the brehbihctefWRS S hﬁﬁ:cﬁﬁﬁ'ﬂio‘l&hle??féf—‘e e,%mdﬁé)thﬁé‘ee” this
desirabl e effect and have been enployed in the delivery o

chenot her apbrugs to adimphictcarmal Sigemdimg ipeaneabilityrecresy sdich biiolgaicalet al . (1986),
Annal s of Neurpl o 19; 50- . e.use of .this .king.of erosnol ar BBB
di ' upt | on PeRBEES depEison ubiopp IR Frmte e toah sBYESERE i s noe,
in 20 addi tdogipohfid khsldl thébreicats) itpréveastiibavaitifty 4/ ifGlehRs such as
neurotoxins afe also permtted entry. This may account for the high

i nci denl®e dhergpeudicesfectsebualiraoyalentpalardinid camngatesawith sesolpgivalby ul ar toxicity
associ ated wi.th treat t . uSsj.ng Q0SaDiic,0 i B0, e ri ety of
Sher bt oarhk G s gl RIS E AT, PREFLRIES OO NVRLCLY DL o

the bl ood kgain barrier including: the use of bradykinin agonists (WO

91/ 16355 of Al kernes) and certain other ﬁe tides (WO 92/18529 of
Al kermes); use éMoBE approagh tosircumpent the Bﬁmgm(xmm;smom of the

A ?f;rerfeﬁlt loﬁé‘*ﬂ@é%%&% s ﬁﬂﬁﬁ ‘ﬁ‘*‘sngiﬁ?‘ﬁ}’?%ﬁ @%%ﬁ%“? gﬁr"ﬂ&%‘{‘tﬁlﬁ#‘%cu Lzéfl(Jastsbl 92/ 10269 of
t he 30 1Boc katithladrigonagent ey tha biaih oA gentswuickl 8s fidahitdlhaoé Béed aci d have al so

been 3 February 2005 _. . . .
showi 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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WD 02/11666 PCT/ILO /00713 reported to reversibly open therddRRir{ 56041 ha and
Betz (1991), Brain Res. 336: .257262). The useful ness of nethods for
reversibly increasing the perneability of the blood brain barrier prior to
adm ni stratiﬁn (&) gll agnostic reagents (U S, Patent 5 5,089 415 of the
Oregon Heal YR 0¥L6 U.) or therapeutic reagents (WO 89/ 115@5“8? 07 Oregon
Health Sci. U.) have been disclosed. It was previously disclosed by the

i nvent ors akpdried tpresasiblyl apeniid BRB (B1rihd nhd Baat(i 99Vd) Brn Rad 38@pl i cati on
publ i cation%sgur%ir WO 99/02120, that branched fatty acids and certain
1ipophitic P49t i ves thereof are usef ul for 10 reversibly permeabilizing

bi omenbr anes. Hq«ﬁg f.ulrfém ety have
not been di scl ose @éur ﬁerm?@édsvﬂflfﬁ&grsno een (]Rs T?g{sg%dﬁ hat
modi fyi ng tthe blwod bedia dafridr tpyionti aisitgtratobai dof] &mﬁuareagdm(&h&thtﬂm et yitis

possi bl e to i f 0 I cal .barr ecific and
di fferem W?fethig) ‘g’:ﬁ?agf% St%héptﬁrntg‘g@pﬂl %‘%&e&%}ﬁgﬁg@ ar for

per neabi | i de'?ﬂe bkéﬁoﬁ%&ﬁﬂh&m?ﬁ@d&%e@@ﬂcl@@éd' ers produce severe
side-effects. Therefore, there’is an unnet need for providing effective

and safe neans EWaﬂpjemslyrdgpchmmbgaﬂm mwpnmrs of thegresent ineerdios i ¢ and

di agnostic S into restricted sites. S sj,t | ons have been
proposed foﬁ%ﬁ'g’%‘oflﬂlf %PP aﬁ atioghnym H% 9@%(1@’8{ anong them are
conpounds aRERheE GRS @md[@/é}fd%ﬁﬁ]h%o?ﬂﬁﬂb ﬂen@dtﬂre@ﬂﬁmmeﬁﬂ fgte moiety. U S.
Patents 4,837,023 and 5, 049,552, both to Eibl, disclose conpositions and

met hodslQs akversibly pemaablhyngzbmmbrm HQWWEE, comepayndsiwhich t hese cases is

t he -known substance,Hexa hoI| we ccording to
the i se oxPBrER S PROGE A e g BaRvEPoCTen JRCloshd et e Blaney PP
possessed &yeh Afskloséd that yﬁﬁioujfyﬁg&heﬁlﬁﬁml@d@@&y £1ds by\ddigo ¢! ogues wi th
shorter al kyl radicals possessed no or much too |ow anti-tunmor action and

honol ogues phiosphatcomgisty ik possibiioseedilaieths opgoingtof biolegisal barripheinpr i or art

nei t her di scl os. ts _any of the compounds which are the subject
mat ter of tansé’fj‘ﬁ ﬁtﬁ?ﬁ%ﬁaﬁ Iy

15 Clearly, the composmons 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



3 February 2005 SUMMARY CF THE | NVENTI ON The present mvgr]téyaunall—'plzggg des in
one aspect, a conpound of the general formula I: (1) RI1L\ R3 Oi

. -Z1 R2 O-Z or a pharnmaceutically acceptable salt thereof, wherein: Rl and
R2 are the sanme or different, saturated or unsaturated aliphatic chain
conprising from2 to 30 carbon atons; R3is A-[CH2lmB-[CH2] m C- [ CH2] p-D ,
wher ei n m SHMNMARYOF EEIH INVENFEQYent |y zero or an integer from1 to 12,
and A, B, C and D are each independently selected froma coval ent bond,

am no, am do, ngn thio, carbony], carboxyl, oxycarbonyl, thiaqcar bonyl
phosphat e; am nB ?)Hd@%ﬁi’ét’éweﬁféﬁb pravidesndn tone. asnash pheppadnd foths wi t h
the proviso_ th a1 t?evp oxygen atons are directly connected to each other;
Z1 and Z2 %c?rg:r?}fg or different, each may be absent or independently
selected froma) hydrogen, sodium lithium potassium mTthum nono-,

di-, tri- and tetra-al kyl ammoni um or toget her with th ospho group
forma phospho est &1, of glycerol, chol et hanol am ne, inositol, serine,
nono- or oli gosacchar\ In one prefe ed enbodi nment, the corrpound of the
“general formula | nmm |ﬂe_a'nR§_b—a£H_h_ TaiQ y 4pl ecul e wherein R and R
are hydrocarbon abans havi ng, respectlively, 3 and from 12 to 16 carbon
atons. According t not her preferred erbdi nent, R3 of the conpound of the

general formula | may conprise nono- or di-ethylene glycol noiety.
Currently preferred conpounds according to the invention may be: 4 3
February 2005 WO 02/ 11666 PCT/1L01/ 00713

or a pharmaceutically acceptable salt thereof, 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]n-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.

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:



PO), . 2-(4-
phosphochol i ne (BO¢Bdesy ]PéP],lateé \4G;

bl -~ A

4- Hexadecyl phosphate (3, 12-PO4), 4-Cctadecyl phosphategﬁ#égg& 5
4- Ei cosanyl phosphate (3,16-PO4), 8-Pentadecyl phosphate ( ?
4 Hexadecanoyl oxyet hyl phosphate (3, 12- MEG PO4),

2- (4' - Hexadecanoyl oxy) et hoxyet hyl phosphate (3, 12- DEG PO4
4- Hexadecanvpd’i’fl fhyl “phosphat e (3, 12- (et her) - NEG PO4), PCTIL0100713
2- (4' - Hexadecanyl oxy) et hoxyet hyl phosphate (3, 12-(ether)-DEG PO4),
4- Hexadecyl phosipHexddetylpho{pbattZ3ACPON0 2- (4- Hexadecanoyl oxy) et hyl
phosphochol i ne (3,12-ME yadecanoyloxy)ethoxyethyl

2-{2'-[10"- (Hex g ] et hoxy} et hyl phosphate (3, 12-

O C10- DEG POY) , %%éém?ﬁgﬁ%%%igjdle%;;@% oxy) decyl - | - oxy] et hoxy}

ethhyl Eh?sp?gcgzlﬂ P%txlaadgggg(;&g:?a@(aﬂwogp PC), 4- Oit a;ecangﬁl onyﬁt hyIh t
phospha n oxyet hyl phosphat e
(3, 14 DEG PO4) ¥ ?%Wgﬁ%@% A @% ?)3 »14- (et her) - NEG PO4) ,
2-(4' - Cct adecanyi, besdia s( 43 (elveipdEG PO4) , 20

4- Cct adecyl phosp ochol | ne 3 Retﬁ ZtPﬁgf p’écﬂt ;tdecanoyl 0@3 ) et hyl
phosphochol i ne (@Hmdml?@yﬁthyﬁpl(%plme éﬁjbz:-émhr;r) dMEGFhdxyet hyl

(3. 16. VEG Poi) , 2 Hpadae %ﬁa@gﬁ%@%@éﬁ%ﬂ% HsEEEPE E00s oo poy),

25 4-Ei cosanyl oxygkfidecyl qihaélﬁ)lin%(éfiz(ml)her) MEG- POY4)
2-(4' - Ei cosanyl OXI):i) et hoxyet phosphate ('3, 16- (et heré DEG PO4)

4- Ei coskdhyl pho exadﬂmoy tl@d:pho@hgdmﬂmc(fsw Bt hyl

phosphochol | ne gl ton Rl Hﬂ%ﬁ%%&@i%@ﬂ%ﬁ%%@lﬁény| phosphat e,

10- (8" - Pent adec angyf roeyHRadERY]- 4-@&9&1%@?17-ony]eﬂloxy}ethylphosphate (3,12~
0-Cy-DEG-POy),
2-{2'-[10"-(Hexadecyl-4-oxy)decyl-1-oxy]ethoxy} ethylphosphocholine

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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5 3 February 2005 2-[2'-(2"-Propyl ei cosanoyl oxy) - et hoxy] sstdiarfhesphat e
(3,18-DEG PO4), and 2-(2'- Propyl ei cosanoyl oxy) et hoxy et hyl phosphochol i ne
(3,18-DEG PC). Currently nost preferred conpounds are:

2- (4' - Hexadecanoyl oxy) et hoxyet hyl phosphate, nonosodi um salt,

2- (4' - Hexadecanoyl oxy) et hoxyet hyl phosphate, diosodiumsalt,

- 2- (4" - HexadecansH[3x(2) dirhpyieetasgnoybwgptihvry | ethyl RhodphatteGakfolIESP h).hy |
phosphochol i ne, apd 2-(4-Hexadecanoyl oxy) et hoxyet hyl phosphochol i ne.
Conpounds of th#% nvention are useful for increasing permeability of

“bi-ol ogical barriess . P | i D i

phar maceuti cal %g?rpggg | glﬁgg@gﬁg%@%gggn&gﬁlpgkgﬁ/dgﬂéﬁg%n(?ﬁoggb?c%:g?ﬁ?bund

of the geneugkenflpiibit prdfededicoimpduaddy@: or a pharmaceutically acceptable

salt thereof, and a pharnaceutically acceptable carrier. The

phar maceut i cal 2-4#pblskadanasoplioxyyeshoxyetintliphospleate fmotbsadicorsplti se  a
fective ampunt of a bi ol ogical I ve agent. |In one

“phar naceuti cal | f | v act.
preferred enbodi’t@grTHexﬁwaﬁpﬂ%?eé]éq)’%ﬁt@ﬂtﬂmép%%ﬁﬁoﬂ%éluﬁ'ega -t her apeuti c

agent. The ther Ut C from but is not limted to,
anti- tunor, an &$0HF§?@&§EL%I|0§W%$§’&%§$}% Igﬁ)gpl}#tg’ngal , anti-inflamuatory,
neur opr ot ect i vey_(3gKadeédifbyhh:836thyY BhoghbtRSitnaRddpPr ot ei ns. I n anot her
preferred enbodi nent, the pharrmcedti cal conpositions of the invention may
further conpri s2(4&Hixadecataybog)ethoxydthgl pliesphaciealinecal conpositions may be
useful for facilitating adm nistration of biologically active nol ecul es,
for exanple therapeutic and diagnostic agents, into tissues and organs, in

particul ar ot RE Yk SR ol R BB e bRLRERY 2L
Lo oSBT O Soh b el e IR, b oo
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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conposi tions, in accordance with the invention, may also PEdisg{ sbosor 6 3
February 2005 increasing perneability of other biological barriérs, thus,
for exanple, facilitating absorption through the skin, cornea,
conjunctival, nasal, bronchial, buccal, vaginal and the gastrointestinal
epi thelium and across the blood testis barrier_and bl ood ki dney

i nt er phas ellcmEasingh permeability: apf cetheo ielagieal mbprrivss,adhisi $ereraxampleor al |
parenteral .or.topical admnistration or by regional .perfusion, ene or
ot o ©or ottt 8BsquPlph taiph the Ykl eitndan e iieu Bl aas BinsSBRT: ne

I nvention b @z ' | ot C Mol :Jdn yet
anot her _enpadimag 4 B Ahk gk bintcsfia! SHIRIARETRY HorBErlY BB 2Euss

i ncr easi ngbagpeieneadbldodykidhepiméphgal barriers. These nmethods may conprise
exposing said barriers to an effective anmount of a conpound of the general
fornmula |, or phke npbarmaceutical soowosiising seax béendwinisterads shabtalng or

i ncreasi ng bilitﬁxﬁf t he. bi ol ogi cal barrier. .In still another

erne :

enbodi nentPEB'FWSr rUsoRical afaHRisHARR P Y TrEenal PRIfEEN. $USMA ARt r at i on
of a bi ol ogi,cal ChHi ' V] Sl 0 rising
exposi ng soiea 4y VagRCbrEiaB Pt dikafeBldst LoiBBSidhy By SIERon SRT
presence dbe Wbraciri@dllyvér inffaltRtcAly Rinsipideedd i n accordance with the

i nvention, thus enabling or increasing the penetration and/ or accunul ati on
of the bi ol ogilggdt ynather embadiment] thetpresqnt invdndigmdnay peovade nretizods The

privileged_site or organ be, se| ect from_but is not limted to, the
spi nal corfor ingreasing p ,eftﬁ%i%f,blglogwi gamprs-u?hﬁrsgmt?thog& Ay CRRMITIFE

enbodi ment - Lnvent | [ o} r treatnment of a
e e e O e AL LB PO % yBAR o echsift ™o of

t her apeut i fahlila Elok phhi{EccufRAIN a&iepfrtdd IFRRRESS, BRtls HABRRASbE | On conpri sing

as an active ingredient a conpound of the general fornula T 1n accordance
with the inoncasingqrerm8abitity ufitdre bialogiel batrémt ed from but not linmited to,
carcinoma (e.g. breast, colon, rectal and bl adder carcinomas), glioma
(e.g. astrocyt ill angshersunbedisweat, theprasent myesken maypravisglaamethad gnancy,

| ynphon, or %Er%%igfration 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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sarcoma and nel anoma. The tumor may be a primary or second&dpyudrpBhs 7 3
February 2005 The invention in a further enbodi nent may provi de a nethod
for treatnent of a central nervous system di sease or disorder conprising
adm nistering to a patient in 7a 3 February 2005 need thereof a
therapeutically effective anmount of a pharmaceutical conposition

conpri sing a cohisoygnaen ithe ﬁg@r@reambﬁcgmmt may providg a pphthoddorut i cal | y
acceptabl e _sal t {h reof, .in conbinatigon with tgera eut.i.c agent. The

t her apeut i ES3GERL OhaGetAlingEY Qi Sysiem ﬁsa%eef?féﬁmf F PiF8&1  conposition
conpri si ng, '§8HBgHPQ et general fornula I, or in a separate
conposi tion. e treate Isease in the central nervous system nay be a
brain tunor and the therapeutic agent may be an anti-cancer drug. The
treated di sease may al so be an ophthal nol ogi ¢ di sease or disorder, for
exanpl e, cystoids macular edema (CME), Age-rel ated macul ar degeneration
(ARMD), intraocular infections, intraocular inflammations and intraocul ar
mal i gnancies. In still a further enbodi ment, the present invention may
provide a nethod for increasing accunul ation of a diagnostic agent in an
organ protected by a biological barrier conprising admnistering to an

i ndi vidual said diagnostic agent in conbination with an effective anount
of a conmpound of the general formula | as defined above, thus increasing
accurul ation of the diagnostic agent in the organ protected by a

bi ol ogi cal barrier. The diagnostic agent may be included in the sane

phar maceuti cal conposition conprising the conpound of the general fornula
I, or in a separate conposition. Said organ protected by a bi ol ogi cal
barrier may be the central nervous system In another aspect, the present
invention provides use of an effective anmount of a conpound of the general
formula | as defined above for the

Ta
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manuf acture of a medicament for increasing perneability afredniirpbogs cal
barrier. In another aspect, the present invention provides use of an
effective anount of a pharnaceutical conposition as defined above for the
manuf acture of a nedicament for enabling or increasing the penetration
‘and/or accunul ation of a biologically active agent in the presence of the
“medi cament i nt onegd theteof a dagrapaiticelly efctjue am@ust #edphamaczotsall n yet

i R
~ medi canent @a%a&é&?céaﬁ?%c@it?ﬁle gﬂ\tlt\ké’ljeoﬂ%‘éﬁ i InSRH Iastﬁél%.gelgﬁc di sor der
ee an Cc

inasubje% 'nn her €o erern thé nedi canent” 1S suitable for
adm ni st r ajdepn Mid theapbheE apaittrhsy Bgailudddiinsthe khmephahascaugieert, the
present invention provides use of an effective anobunt of a pharnaceuti cal
conposi t i oepnagosiedn peiprbiogahe compoundei thicgeera fovhuk Ipedircaseparateor
treatnment of a tunour. In yet another aspect, the present invention

provi des uSINRASION.of fective anmount of a pharnmceutical conposition as

defined above fpy, &Q&aﬁ?ﬁ%@@&ﬁﬁ‘@% c_:é%{tra‘i‘s %Fﬁlﬁgsﬁg{%% I érlt.)é gtat}rgl‘[ﬁhnﬁln?cgr an

opht hal nol ogi ¢ drsease or drsorder. 1n spe he present

i nventi on gPOthcaRsrapeati®hgdit B BE lanVahti-8deN dn. ThePRSdtFR RIS Blay
conposition as defined above, for the nmanufacture of a nedicanent for

i ncr easi ngalse beran aphthalnediogicddisepsesdr disagient for rexampde,gaystoigs mandad by a
bi ol ogi cal barrier. and wherein the nedi canent is suitable for

admi ni st r sdes | CMEDbi Ageirelated tmaewar drlagenstation dgdAMD BRrirtragyuditR PTI ON
OF THE DRAW.N Fi . 1 ' h | ati th ' hai

Cengt hs. orietng: Bade it Ru@S AP BaShah fElf® e pot oncy. of
these conmpoundsy, &y z?ﬁirﬂé‘f%ﬁﬁiddﬂ:ﬁeﬁi ke erﬁ'iH@erﬁio?l%h?ipP@ﬂHéﬁ?( into rat

brain. Figs. 2A-C depict Evans blue accunulation in brain sections of rats
beari ng bimatheddbr glcrensin: daubmiation ofia disgnesid agehiiniaa torgdr protedted
compound as

w 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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follows: 10 M 3, 12-DEG HPO4Na (Fig. 2A), 40 M 3, 12-Na ( FisgrepdBiry 9605
mannitol 25% (Fig. 2C). 8a 3 February 2005 WD 02/11666 PCT/ | LOH00713 Fi gs.
3A-C depict fluorescein sodiumsalt (F-Na) angi ography of the posterior
part of a rat eye as recorded at 30 seconds and 10 mi nutes foll ow ng

adm ni stration of F-Na either alone (Fig. 3A), or in conbination with 3, 12-
DEG HPO4Na ( Fi gln wpnothey aspest,dh¢ pragen3ayentiorrprgyidesaise ofapi adfectvela

accunul ation at, the .anterior part of. the e a recorded 10 mi nutes after
F-Na adni rAOVBH G PhEGRp iRl GomPOR o anditTiacd sboveteripeanuiaetire aa) or
vehicle (Fi , ] f ri j . 10
DETA LED( &%‘cﬂ‘é@%aé%'f‘@*ﬁﬁ%t‘fﬂ%%ﬁﬁ%%ﬁﬁZle%es?{?@ﬁ‘ns‘féﬁ%.éé‘%% dFos to
conpounds, inGO§IMEdt tih a8&d BHefledTRindodBerefrOthe iniedieAntMUs Reftasalibt i ty of

bi ol ogical barriers and for inhibiting tunor growth. A desirable agent for
facilitatiadmigsdtialionywith attherapgiia agenér di agnostic 15 agents into

restricted sit g..g. the brain, eye, testis etc.? is ong th is capable
of perneabi | i _zﬁfﬁ‘é ¥l afiqtheh asphgh &ed?rs&né HIvepHopinpvides e ek an FHESE ed

per meabi | | éﬁ&ﬁ&%ﬂ;ﬁr&&g@@u&%‘f 8&&?5%%%99'? faepnea EBS&@P&%E{; nia?l%l'i‘éc%g%e"“ t hout
produci ng unaccept e degree of side effects.” For example, 1Tn thé case of

treati ng aof Melidaki®ak for treat@ehtob £ nafiy@nt ageous to use an agent that 20
perneabilizes the BTB to a nuch greater extent than the BBB in the intact
nei ghbouri ng brlaiyet ahetwe aspBpgdhé prespet ineeition patviides, useroftani effectise, enabl es
preferential accumul ation of toxic drugs in _the pathglogical tissue while
causi ng m #net of 2 phargaseical sompesision es detingd ag@‘éﬁ o5ythe manyfagtare e

i i | ' ' Ly f her, biol agi cal. barriers. le, |
e 25 desi Rl Buaely Bl of WP B e Riar ok Sty ael | very of
drugs or ot herpheimeddothd! asggéﬁt?(ﬁ;f# piescit iRRRth PRo@ads LS 684k Bfelidfe 1 €7S 1N

a transient and specific f
amount of a pharmaceutical composition as defined above, 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.

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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The present invention concerns novel conpounds and is ba%qubg]rhrfbg%
unexpected finding that these conpounds may increase permeability of 30

bi ol ogical barriers in a reversible and sel ective manner. According to the
3 February 2005 WD 02/ 11666 PCT/1L01/00713 teaching of the present

i nvention, YR&¥M§6el conpounds are of the general forrru?%T’ﬁ‘”a{%”"'E?efi ned

her ei nabove or pharnmaceutically acceptable salts thereof In the

speci fication, tmg.smmlbpdﬁﬂ@breﬁdeﬁl Qﬁﬂmﬁaﬂt(R}Nﬁ)lbﬁgld)gm{bH}dobee col l ectively
referred to as "DP-BFAs" i nter changeably by the gener narre 5

- phospho- derP%@ﬂ%Eéﬁ@faﬁﬁﬁélﬁl&Pc@ﬁ]ﬁﬂﬁ 3G yrspndy qud Hynewigs % loyH88i n short" P
BFA'. B | hat t
Wil be rer Subifich ot PREENEEAGH (i 530, it caRRiden SRR T ot

- the P- BFAs REG-HPOgNS (Fige3B vatveliek (Tig. 36).br anched | i pophilic nol ecul es of
the general structure In qther 10 enbodlgg nts according to

the present invdigs 6A-Bt4(?31°bféﬁae€sccamglaﬁ%§bﬁs agierioy Bart gedie §¥€ Y anched

|'i pophi l'i c \p, Shifh Bhimdda iﬁiag]%) ﬂ%ﬁﬂ{ 3 wherein m
is from1 to é@g&hﬁus rtg% gfr%?r%ﬁm?o co %Fig%%&) I pop vf?i rrb%zecul es
branched, fDEGeHBOWNe (Figt4Apar \tehmte @ig. #B) folowing e pmceduﬁpﬁscrﬁb&d DP- BFAs

w il be refer ed hereinafter, by their particular RI 15 and R2 that
represent, @tg‘ﬁgﬁ’ﬁq%ly, t he nunber of carbon atons on the side- and

mai n-chai n of the branched chain |ipophilic nolecule. Conpounds of the

general fornmula I, wherein R3 is nono- ethyl eneglycol or di- ethyleneglycol
wi || beltr ef BETAILED MWM@WG PO4, respectively. In

sonme cases, the_bond Ilnkl 0 branched chai n noie a he adj acent
chemi cal group |]gle§’5%5i‘?f1?’in¥ a@%ﬁif‘b‘é&“&? S, OGP0 é%?&ﬁi)?“@m%ﬁc’&s

3, 12- O CLO-fGoRQin p%nﬁga#ﬁwm Bibie fnd foP KRR the gener al

formul a | Wnerean IS C ne wl1l be referred to as " R1,R2-PC. In
accor dance gwowih.t he teachl ng of the present invention, it is possible, 25

PRGHIRTITE e AT (e iR A
their 15 agentsinto resmcted 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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perneabi |l i zation effect on biological barriers. For exan’pg Eebriahyyiops the
nunber of the carbon atons in the al kyl groups RI and R2 and the |evel of
saturation affect the overall hydrophobicity of the nolecule, thus

enabl i ng optlmzatlon of 30 its ability to cross specific biological
menbranes. ¥ %3¥br uary 2005 WO 02/ 11666 PCT/ | LO1/ 007131’@%(}1%’.1—;/%?’
preferred conpounds in accordance with the invention are DP-BFA m)l ecul es

wher ei n t hegehdiigg bf bk prddenidavdadon ahehovel Rompousls fafOdf tBe penerdl4, and the
total nunber of, carbon atons in R2 and R3 together is from6 tq 26.

current by rivrBulslassefiner hespipthove or ahwmt&ﬁﬂxﬁé@eﬁﬁhlcﬁa%wﬁw ds 5 wherein
Rl is 3 carbon of referred
conmpounds of the genf:]-ﬁi‘gl?Ei Fﬁoﬂm% Joﬁmg%d%&stﬂelg aﬁi %ﬁ‘g‘%ﬂ g%lllla‘lg)n havi ng up
L?aﬁghc%bmgﬂﬁf of Eﬁ?ﬁ?ﬁﬁ@;fﬁi?mwiﬁ ﬁﬂigemdmr?gt eélhﬁ nmber
i i i | u
of carb hogho- HGIFY?@VF@SO gd 0 Oéfs defined above,
i.s 10 nost b alple ﬁ r f g DP- BFA
Fl e 1ﬁ)%ﬁ)ng 0 g‘ﬁﬂ% poar “e %erﬂ%a%ﬁ |etzﬂsgt ion effect.

nol ecul e t'hus or e I CI't esira
It should bmlhhnamﬂerrddmtasf‘BEA‘abﬁchxme(FMned aliphatic chain may be a

conti nuos hydrocar bon or nay terru y .one or _.nore

het r oat ons sel e é’&ei’Feg?ﬁ“"c (%ﬁ;”gse‘hﬁ PEWSH@FHVW‘?F 8fen and
hosphor us f referred

0 y Poflithed ndg’gL év’\#ltﬁﬁc*lﬁseﬁmeg e M&@k&fil@zﬂe rml ec p

enbodi nent 1 n accor I nvénti o e of the
gener al 1(f oramhcninheﬂltﬁabwiIQaga) malpbszamimgefmn, the PKBRAs hﬂ&q:hobpstmnched chain

noi ety and | east col e via an ester. bond nother
preferred é%ﬂé@ﬁ‘?érﬂ g?‘irlé]l’%gg" %6‘!} e geRaal sty i@g 20 branched
chai n noi ety t cunder
physi ol ogi c g’i‘ t@g%hﬂqﬁg?énb g%%’%%%a‘? E‘Ilta'gss ?’ﬁﬁgeptl ble to

enzymati c qhelavﬂeebrahawdgf@rega]ﬁple @g@embﬁqB %@mey(mﬂaemabl e than ester
bonds. Another factor that nay affect the ity of DP-BFA conpounds to

per meabi | i ze varSmeaﬁcﬁ?H:BEéﬁéﬁllbmfenedso, §rem@@ep&wath¢1wamﬁulﬂlh8 di ff er ent

chem cajs  ang R that represent, respectively, the number of carbon atoms on the side-

U—

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



25 groups in the nolecule. This also may contribute to t |  ng of
the differential perrneabilization effect. Preferred coﬁ%ﬁ@%wﬁ he
‘invention are in salt fornms, being either nono- or di- salt conpounds of
the general formula I. Suitable salts may include any pharmaceutically
accept abl e W% 1¥émpri si ng a nonoval ent or 30 dival ent cBGHHEMMYTEh which
may be selected from but is not limted to, Na+, Li+, K+, N 44 +, Ca++,
My++, Mh++, mON@Currditly préfédred Sotbbdiils fr fctdaddd it thdinddiidniate 3 February
2005 WD 02/11666 PCT/[L01/ 00713 preferred conpounds conprise a nonoval ent
sal t. PartiPBtBiA ymolecales whetein the lemgth pFiepgrhoaehain in R1tih Srosvytam sal t form

bei ng eithe - = ' . f . R¥enti on may
be prepar edIﬂB;/H(1 @ﬁleenﬁé%ﬁ@@%%ﬁbgﬁ%%&ﬁnseﬁﬁ%%&%%%gﬁgm ffé‘fﬁgﬁéﬁé'rt. Sone  of
these met hoQsrraithy mble4réfeat®dompeinds Baf d-Bfanched dM@irRoMpduads Al ternative
procedures known to those skilled in the art may al so be enpl oyed. The

conpounds owhetgm Rhisehearbon steme ardBAds frombld todéfaatbonmtetitsr upti ng  ti ght

cell juncti in vitro and. 4 n increasin er meabi | i.zati on _of bi ol ogical 10
bar i er s | nERepisd imep it b espft SRRl EFRTER B alibflicXtely on”he
unexpect ed hdvinphipge Zdtﬁli‘bdiﬁ{télﬁsﬁll@ﬂ%ﬂl‘é@ﬁﬂt&@ﬁoﬁﬂcﬂl@bﬁéﬁﬂﬂ%@i&ﬂ%&d chain

| i pophilic nolecules have differential effects on opening of the BBB and

i
BTB bar ri erthe brasbingipait pf thethranched lipephilc mplkcelsnplis setimeed ppabémnvent i on
may be usef s, exerti reabi 1d L.an,ef bk ol 0gi cal (riers while
produci ng ncla#&n “{&89% gﬂﬁgﬁgﬁo@%’oﬁﬁ%éen%ﬁl g@ﬁ%@ﬁ’d %E‘Nec %rrpou nds are
sel ectile imosteuiableforkefetivecnnablage pertutbatdnctiyeht DH-BYApasweabi | 1 zi ng
bi ol ogi cal barriers to nolecules of different sizes. This characteristic

may attri budld thes for ghiciting of the flesiraply perpieabilization stfsplo lsbpnldheaivted  Some
DP- BFAs di f ' € b OfR10f- L ec ' 0 proven as
anot her be n%?‘{tg{e g‘i’ 3@218%0%%9@@%@3}0&8@&&3@%@&@%@&%@2@0@5S wher ei n
transi ent sehaBs br way be inteatbd brohe or mbrechdtdoniotrsnglebrd fiomi thes desi r abl e.
group of oxygen, sulphur, nitrogen and phosphorus atoms, as included in the
15  definition of R3.

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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The conpounds of the invention and pharmaceutical conposigdifisary 566" 1 Si ng
them nmay enable or facilitate delivery of biologically active agents

across biological barriers. 25 The term "biologically active agents" is

i ntended to enconFass all naturally occurring and synthetic conPounds
capabl e of WPW¥I¥¥ng a biol ogi cal response, having an eP§EEAVYFL3 ol ogi cal
systens or serving as indicative tools. The biologically active agents may

be t her apeurefernel cHinpeRRcofpaiges ifonovdlait 3ale HaritcudgBprefaied akd1C| ude, but
are not limted to, anti-neoplastic, 30 anti-proliferatiyve,

~ant i -i nf | anRB 4 molrsyles [in tiesafivrnsalt fora. hemegithenmopongicditsodinnhnd ant i vi r al
agents. The conpounds in conbination with the conpounds of 12 3 February
2005 WO 02/ 66 PCT/1L01/00713 the invention are particularly useful in
the treat nent ofTheabhgpbagdsafithe@rentionansy, be plepaad by chardicd]l satiaddes in
restricted sites. For exanple, in the treatnent of . central nervous system
and | esi‘onsmptiedswelh knewmay the art berae phthese methedsae dustigtedgegener at i ve

di sorders. | | &Igﬁ:p AR Ynaki aut | k133 to, imaging
agents, co%{%&%&%@ﬁf% a élésglyes. agggh%?gdsmof 8%@83@ SlecSkgiggn s include
radi oact i vethy artinsdyedl$ccbt atpleyahces (e.g. Technetium 99m and Fl uori de-18

e e e S et A LB e, ™
di agnosi ng : b S hd A0k Sl gki | b o HES 2.1 a compound of
the inventio ﬁélg'gﬁ%&%?@rﬂ%am nghg%%ﬂpﬁén@gﬁﬂlﬁﬁyhmﬁ%&b eE}:lo-i nt r oduced

(ei t herlG n hamders @mevarFurthepmora; the poespaisintantioh isthasbd en dieemexpdctaent that i s

oo s Mo il st 3B auar oA 1 e B IE TS .,
Structures,pge dﬁﬁ‘?eﬂd&%ff@ét%gﬁoﬁénjﬁgﬁﬂﬁyhﬁ]ﬁﬁéndbﬁ?ﬂ%m 8| AdcoRfiflgrgxcl usi vel y
in certain brain areas or braih |esions. The brarn, then, nmay be anal yzed
to det er ni rtbe vimous FeBEAempouhdioef the nyestipanmay bensdfylshsxemipgbe per f or ned
ustng Scannﬂerﬁgea%ri]l?zaltigg%i‘ gﬂ)l&g?garl] %aigcle(r)mhﬂenp}og&cing mirimal toxicity 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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art (e.g. nmagnetic resonance inmaging techniques (MRI), pastdy; eghssi on 20
t onogr aphy (PET) and Conput ed Tonography (CT)). In other enbodi hrents of the
i nvention, the DP-BFA conpounds may be useful for enhancenent of drug
absorption in the intestines or through the skin. The biological barriers
in the inte¥%%Ba%&nd skin prevent passive diffusion of BCT/HIHMER of

subst ances across the gastrointestinal or skin epitheliumthus 25
preventing éfefifedntivg apsetiailidyuafulde Heattdathar lof batbRyE @Rtshditibab,r | ent s and
drugs- Thus obstacl e _may be overcone by applying. the desirable useful

cheni cal s; - disgases et diserdersdn geptricted HishTor gkmBplevinithe Fepmeptaf conpound. |t

W11 be oagbi ARREERkchul 85 O Ao Kildiohd bR g ot @ W de

range of bi ol'ogi cal I've conpoun are apptopria e?a;bor use in

conbi nat i ondegtetativdrdisbdelst anched | i pophilic nol ecul es of the general
formula |, therefore. are included within the _scope_of .the invention as
conmpound?  usef ul Diagoastic 3gends may igcludsy bub gee not limigerbtopiyaging)agentsy 13

phar maceut i R . . LBGRQSS 1N
accordance \g\n@%%agﬁ%ﬁt?r?%g%? ?%%xaﬁﬁtegggg#ag%%s@é%%ﬁﬂ%%@eirg@ent?%1 , the P-BFA
conpound i slabelldsbsuhstancesé.gr Bethinativim9Dmraili Rimorvdet 18 bdved dgeiits) ahd e

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

bi ol ogi cal | %%ﬁﬁ%géﬂfagg asgadeliniym bas SfRpnEs e @%P@%@%@f Reutical

conposi ti onyREnddiem Qibpek ! f : may be

adm ni st ered i?\ a sgjggéf)ate ?ﬁ}?gé@ﬂe’gﬁqﬁéﬁ%ﬁfgﬁg}é@o%no%ﬂ{dactive agents,

i . e. thé&0coclpoantetizidg bdain lgsions. dh tHiocase) acdmpoudd of Hes ideaitionmsed foir ol ogi cal | y
active agent g’?ﬁ a:ﬁ%{}iﬁdm ni stered simult angoual . OF . ﬁftethi n a short period
of time frofBrAEmEREEhBrmoshility mavdRe oAprgduced (Vithe ftecane 05 may be

adm ni St er egepBfatOéontosioRT S hehfical Bk HEk 1N 13bdiRIiA BudH a driP et BFA
conpound, provided that it wll be wthin a tinm w ndow such’ that the
effect of Itican be BOaitonredt he bi ol ogical barrier is sufficient to facilitate
t he passage of the .rel eyant nts into the restricted site, It is also
possi bl e that t HPeUERTGR) pewng KEPBPRLFTPY may ey BF Sgmpl, asmstil s
adm ni syer eRdRary BebialifcdBBR strhétre orlone it Biifts 3¢ dbdtnmilaad | on, but i's

al ready

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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present in the blood (being either naturally generated i gdip,H09h09r
produced as a slow rel ease drug). Sone exanples include bioactive peptides
and proteins such as neurotransmtters, growh factors, hornones,
antibodies etc. In this case the requirenent is that the perneabilization
effect of tWOOAPHEt barrier occurs 20 while sufficient B 0G4 t he
desirable biologically active agent is present to exert its biological

ef fect. Thephdfiphentidalashipskitivndér thbBo@ sTRafekent of diaBBosisnwent i on in

per neabi | i zati on of biol ogical barriers results in Increased

bi oavai | abi feceidanee with theinyentioadingegerdancewith thedayamtion, the 8-BRdr apeuti ¢
usef ul ness r -0. 0ndl b t r o | owner
doses of drg%@%ﬁﬁ%&%ég@ggg%ﬁg f@%ﬂp&?@@g%wnth ?%{g@ir)rlgrﬁ &ggﬂ %}seases and
di sor de(r]I S i ?bﬂvﬁagmt.clltelmblﬂdl beslaﬁﬁg@thabﬂ;&idesi@ﬂﬂe biohginﬁjﬁy.acﬁveh@édi ti gln t he
conpoun of the_invention are advantageous inasmuc as they enabl e

decr ease’ i nngyi&e inshider 1w thesgmephapmasguticah sompesdiion @fithe gompoyd@lict i on in

undesi r abl eth%??lté&?ﬁgﬁ; q’ &figfﬁes%drﬁdfsrt e ) it@go%lﬁggﬁi[oﬁnol ecul es of the

i nventi on ena cti1ve perneabilization o arriers, ey 14 3 February
2005 WO 02/ picfasbliPGathl dcfivé B6:als3 1.6nthe pompemrindfithd baherdl doreadel ahdig upt ake at

a specific site .(e,q.. tupor) and not in the, neighboring cells and tissues.
Wi | e exam &m@s@%@%@ ¥ petiveaesni(r ve stpreg spog e?‘iﬁllx/?’i/o in 5

h b : v i _ _ ted

uror - bear | ﬁghm%}t s}gﬁ&ieg\é@%fﬁﬂ{e%dr& bﬂ&hﬁ’oﬂ{;&%ﬂe Bllaﬁ{gh%ﬂ u(r’r%)‘fFe atgggt este

conpounds s 'e cytotoxic effects on , nstrated in
their abl | i iypy be administéred privt yr subkiquient to ke ghnowmistratién ofthe PrBBAed t unor.

Thus, it was established that .certain conpounds of the i.nventi may be
useful as SRTROUa g e yidg Q%%gt.vw;ﬁxg}em;ﬁgwﬂgpwt%‘}@%ﬁl&ﬁ%sfﬁ the
| nvent i on, {g\epfR HGADBRIGAE farticl 18uBMibtho BUUIRMCpASHC\ i When test ed

for their ect on various normal and tumur cells 1n vitro. In accordance
with the prichoam agentsfinto e pstestedisitenvent i on, the various DP-BFA nol ecul es
Ty be spect 11 oq) Al b dndihe thdraSR TEbbbiSal ARASh o3be S8nt™
15  administered around the same time of the P-BFA administration, 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

14
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specific indications. For exanple, nolecules of the invenig I ound to
act 15 ' in a differential manner in opening the BBB andrgBEr%@%%}?rziggés. I n
this case the perneabilization of the BTB by certain DP-BFAs is to a
greater extent conparing to the effect on the BBB. Anot her advantageous
char act eri sWPY¥1§66 t he ef fect of sonme DP-BFA nol ecul es, PEEIOHY7I3
preservation of certain levels of discrimnation as to the conpounds

perm tted tmagpesidentblySnérogseldtaBifeke’d adbbafit si(d g HimpYp@abiini zation in
a nore sel el%tiv,e manner conparing to carbo- BFAs or hyperosnotic agents,
such as mantie pgighbotingcells ¢n fissuehe P- BFA conpounds are expected to cause

| ess toxic side effect in conparison to other perneabilizers known in the
art. Furthernore, as their perneabilization effect was found to be

reversi bl e, the Whilpexandaingfthé pameabibinitioarfiveyofahe B-BIRA wsaihslin 25 for
chronic idm’ ni sgr ation of drugs., As nentiqgned in the specification and

cl ai ms, an M@Or-Bearingdatsy s sugrisinglydound deksems of tha festeshount of a conpound

LA _ . . i !

accor dance R bHol SRkt (AR o B0l BB et on

i ]E ist Ihe auhainabﬂiqftol%iﬁﬁﬁcddnlgrltinlﬁb'lﬂmég'rﬁjﬁﬂimm& ﬁeatedaﬁlﬁorBQ‘htrl]si;& wear neabi :c ity
a rel evant rrier to a nolecule O nterest. mely, t anpunt o

B BFA whi o HFSRLReda cerain FSFIRSRRNS af e Bverlinn Ty g@wﬁ%@aﬁpﬁm to 15 3

February 20Qp. ﬁ%%g%vggéﬁ%gﬂ@?gﬁ%lg?c gs%‘f’ﬂfé‘ifn{férﬁio‘ﬁ,”ﬁ?ﬂuam ities of a

nmol ecul e of 1 ntefest to crods t barrier so to exert its

t her apell i odemionpiraipdgtifferéritial efthiogic aotivisy When thsied fosthien effpciamedur es.

Accordi ng to anot her aspect of_the invention, it is the amount of P- BFA
that is the@ﬁ@%‘?@%‘ﬂﬂ?‘?m‘gﬁuﬁl@%@aanti-cancer agent. Nanely, that anount

5 of P-BFA whi cl, hahihi - heol: : I ve anount

will be determ %g&@%&ggém@ﬁ%%ﬁ 1gé;gﬁgl-: ?ﬁ%&%"iﬁbﬂﬂ%@ﬁ%ﬁ&e %at | east in

part, on cdpBiBleymplegnlesmayite specfivillguailorsd 80 st spebifictpeet ditec andli sease, t he

severity of the synptons to be treated, et Thus,. the effective anount

can be reacﬁpFﬁlﬁﬁé‘%ﬁpﬁjﬁrﬁw‘ﬁmﬁe@%ﬂ%@ PI“}V_ePﬁO‘%WSI_e mdiBA%yYi ng such

10 factgy s jaRditsemial AanieF B Speafs HALBBROmHES bARREA T M case the
permeabilization of the BTB by certain DP-BFAs is to a greater extent

comparing to the effect on the BBB. Another advantageous characteristics of
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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The dose range and the reginmen enployed will be dependents %rﬁg}fzo@pute of
adm ni stration, the age, sex, health and wei ght of the recipient and on

t he potency of the particular DP-BFA and the rel evant useful drug or agent
adm nistered. The skilled artisan will be able to adjust the DP-BFA 15
conposi t i onYOAHH¢osage in order to obtain the desired dBFHEIBEHEnd t he
degree of .action. The pharmaceutical conpositions may be in a |iquid,

aerosol or g shfficiear@fntifédaf aansledy oPRitdredtidibketheibidlegigsly suitable
formulation including,” but is not limted to, solutions, suspensions,

~micelles, émll@”lséﬁg,elxmitmthﬁr?@ﬁﬁﬁ Qlimfﬁgl;qugicl@gfypg?r allon diagnostic gel s, L
hE" by opy et PRS S 3b r Ap gf B sion Bl kB o0 T

admi ni st r atBPA thas ichetpeascadd eiiéciiveasiafiti@nhded Agent i elynhat fdunnot bei ng
limted to, oral, intravenous, intranuscular, subcutaneous, inhal ation,

i nt rapas%l ,OﬁPOBFédVbiché@ﬁhﬂé @}Cowﬁlﬁd ®B@#wthout es. 25 In preferred .
enbodi ments for T%Q%ﬂ%@ﬁ&%ﬁﬂ&ddt%ﬁbgﬁet%&iﬁ%oﬂﬁ?hﬂﬁviﬁl}ﬁ’baéi@iﬁd rmaceuti cal
y or theca

conposition of theinventron rs’infra-arterra I'ntra- |y
admi ni st er ek bakad, atikasida part, antdnsiiengion offtd individual's ditxe theedpevifint
pharmaceutical conposition of the invention is %ef erably .adm ni stered

orally or iH86ass Sorseyty ofrihe spunterms foby keated; cis Thys, tags €per f usi on,
enema or i - | ' WM | rated by
the fol | owrﬁr’\%&’r?gﬁgf b bn%e?ﬁ%%é’%ﬁ%%?{@*‘%@@ﬁ pE kil Saﬂr*yhe%@%%ﬁ’%%% 1666
PCT/ | LOI0 O(fAdi8rsEaddMBirigSho thoreGhiitMoGtihe ExphiRichfatibor t he sake of clarity,
procedures for nt hesi s of rticular P-BF 5 nol ecul es and salts thereof
are exerrpnfiedsﬁ@@wﬂms@y@ A LB AP oNS VA SPERAE FARSs, i | ar
procedur es Iﬁﬁgrﬁ | i e i | ecul es of
t he i nvent i%ﬁéioﬁg udi ﬁlg%ﬂog]hatﬁﬂegagé,%hgm tedﬁﬁ%‘?’e a%gﬁ%gg%& Iﬁ?ﬁ&@at ur at ed
branched cHhh¢ potendyectfithe paritdlac DPpBEM dad WeaekivantRiefwh drugror Rgent

administered. The skilled artisan will be able to adjust the DP-BFA

15 compositions and dosage in order to obtain the desired duration and the degree

2=

of action.

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.

16
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are aliphatic chains conprising a cyclic al kyl group(s). Vﬁéﬂrﬁ’ 2 05
pharmaceutically 10 acceptable salts of the P-BFA nol ecules co al so be
obtained including, but not l[imted to, sodium potassium ammnl um and

al kyl -ammonium salts and salts with divalent counter-ions .

synt hesi zedWOIAp¥Ehds were characterized by NVR mass sB@E’Fr“H%‘E’b’py and

el enment anal yses. 15 EXAMPLE 1: Synthesis of Al kyl Phosphates Phosphates of
the general formula ROP(O (OH) 2 were prepared. R represents a
branched-chain al kyl nmoiety of the RL(R2)-CH structure where Rl indicates
‘the nunber of carbons in m&sal kyl chain and R2 indicates the nunber
of 20 carblons | T U_! 2 hain. The synthesis of ROP(O (OH) 2

nol ecul es i'$ a S X € 'e. In the first stage the correspondi ng
al cohol (R'O‘D W8 i ﬁk@bﬁélaﬁiyopﬂocedlﬁ@m‘odeylﬁﬂéhs?(bﬂgakudwai%EEAus| ng the
Gignard reaction (Vogel' ' Text book_of practlcal organic. chem stry",

Wley, Newnelerul eb@d%ﬂhe(fq@%e")e%ﬁpﬁ g it f B phenyl
Phospoeht orTNgu el SRk A niFy SRR SRRtk 2 -
ﬁ?g?ggglnal iri?)%he%c?lbd:ﬂ& %f}tgﬁm:;ﬁﬁmnnblu&mg%wég@gl(ﬁn??@g'mhmtﬁggbf ai ned by
Engf(%(eg];)@Sﬂf%ig q%é’é‘r %ﬂﬁefc%@%mw SRy ﬂ%%/%?li 0
0. 015 nol e;]‘%was %&% %@Hﬁ%g?e cﬁ%@lﬂﬁr “Eﬂgga so utlon ‘%aﬁ&ﬂl@ )

hexadecHne- a@eqitalﬂa sdltsoof tbe PABEwim®)eciles douldmysol tibi obeaiféal mnlu)img; butoom
tenperature. The flask was sto red and set ide for, 48 then 5 the
contents wdiokliputsdde ﬁomw,.m@sgﬁwmmomm Jrqpougpnigm mr»ﬂ . The

heavy oil, Whi ¢msERatEenRpnExtracted with ether. The et hereal | ayer was
All synthesized compounds were characterized by NMR, mass

spectroscopy and element analyses.
15
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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-washed with IN hydrochloric acid (3 tinmes), 5% sodi um hy nate (5
tinmes), and water (5 tines). After being dried (MSH), ﬁ]‘g&g{t}?}rg?nggs
renoved, and the residue was purified by col unm chromat ography (Petrol

Et her (bp 30 10 60C): Ether, 10: 1). After evaporation of ,a solvent 3.5g
of liquid wH®%Bi68t ned. Yield 74% 4-Hexadecanyl PhosphBfEILOVAD_pO4 ) A
suspensi on of platinum oxide (Adans catalyst) (0.32 g) in glacial acetic

acid (20 ndpevadecngkDiphénpiaPhodyptitegen at nosphere until absorption ceased.
The 15 Adanﬁah%ap?h%ﬁh&gcp&da% m@sgg%m%&em@aﬁ@d@m%g%ﬂ' ¢ acid,

wat er, and final gl aci acetic atid, by decantation. Solution of
4- Hexadecanstiakuigpb asplutiop bbbexadecané-3-A (@1 g, 0.0ji raclehin diyg pyiidineddbd (40 ml)

dded to.th | yst, d th | ut i h hyd
it 1 absor BDiH o nartariane e sk et R 3e ARl B e o w1
ehl or of o m ekl FolSi fud RERAS 1TGMRIBAHI (100 e 18 vacuo.  The

residue was crystallized frompetroleumeéether (b and dried at
65C. 2. 01 ghasivy pilnwhichrsepruated was extiaciedieith ethien The ofiggreal Inyeewasiecany|

Di sodi Ph hat 2-POANAZ2 )., 4- ny | hat , 0.0031
moi ) wes. o SEaegant N vt a0 G AR Regin pRagRa AiBabite & ) o
Edded and tfiged) xdivaer\SHihds)r ARE Hepig &idar(tMg?SME BScthBeRaLiearredt ed.

t hanol (2 x 100 m ) was added and evapor at ed t her %100 nm ) was added and

evapor at ed. amhi&e residugeas\pasified by colupinehaomaiegiagke (Reivel Ewr (70 30-and dri ed at

65C (15 0. 9.9 af Linal tainad. . Yiel d. 79% ' H NVR
( cos(oo) 1S %dd% %‘BF? 1@‘%@; A‘Iitl?’”zn%anr?‘ﬁg’g %‘? \é\@%%‘g%(%: ‘ﬁi%“}d ‘IP(.gﬁgbt?’r%%‘{lm .30 MBS
(FAB): nlz SRId 084 M + H)+. 18 3 February 2005 WO 02/ 11666 PCT/|L01/00713

4- Hexadecanyl Monosodi um Phosphate. (3,12-HPO4Na ) 4-Hexadecanyl phosphate
(3.13 g, 0.00974ribexadeeanyliPhesphatet Brl2eP@ahol (150 M). NaOH (0.37 g,

cvapor at ec. AERARPR o5 Rnks S (heBa SR OS2 kiadd pcbifpdR” "7

(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)",

18
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(2 x 100 nl) was added and evaporated. The obtained solid rg at ed
with acetone (100 mM) and dried under 1 mm Hg at m)sphere overnight. 2.98
g of fi naI product was obt ained. Yield 87% 1H NWVR (CD30OD): 6 0.87 (m

6H), 1.25 (s, Q 1.51 (m 4H), 4.12 (m 111). M (FAB): mz 345.11 (M +
H +. 10 4- ¥C&8hy| Di sodi um Phosphate. (3, 14- PO4Na2) EBH/RNROQ’EBD3CD): 6
0.89 (m 6H), 1.27 (s, 26H), 1.58 (in, 4H), 4.17 (m 1H. M (FAB): niz
395.20 (M + H)+ 4-ﬁeméﬂﬂﬂamhodwamwanaP@QSmaﬂpmm)14 HPO4Na) 15

1H NVR (CD30D): 8 0.90 (m 8 (s, 26H), 6 (m "4H), 414(m 1H) .

M5 (FAB): m cz:gyl(nlmsphay 3. BQ&\QQQ&M @s&ﬂ*mdjmelﬂmgbﬁé

ag et (. N ok oo Tigh Wasddike cf;hasw%r% sifgingh 20, ("
Monosodi um E!‘s%ﬂhl@dn%vaﬁ&at%d"ﬁ@ﬂﬁﬁ@xﬁo wabe8ddd) andevapdigielEheH) , 1. 30
(s, 20H) 1,60 FAB): m z 353.05 (M + Na)*.

EXAVPLE 2 @yﬁtlfc\%gﬂkwaﬂadﬁﬁilzn F’f&ﬂg’ﬁt@(thha@ dypb&was simgatedwBBphat e 25

EL‘A%FZ”P‘H@. AR08 SRAURYN e f&?ﬁz‘%@%&%@@%&@faﬁéﬂﬁ s "
al cohol wasﬁﬁdiltmmdwﬁgmhﬂoﬁem;smhydri de of 2-Propyl pentanoic acid and

et hyl ene gl yco , "Textbook of practical organic chem stry", WIey,
New York, pdi C&@%)f;OS@dmﬁ& 1%&92Hbt1rﬂd§64ﬁ3yﬂd%@1 &hyi Di sodi um

Phosphat e ( MSIFAB)EGACGASE) MHNNR (CDCI3): 5 0.87 (m 6H), 1.24 (s, 22H),
1.54 (nm04H), 2.33 (m 111). 3.87 (m 2H), 4.26 (m 211). M5 (FAB): mz
439.19 (M + + 2' -Propyl tetradecanqyl o ethyl Mnosodi um
Phospha’g e (3 H)12- %Fn(:mhgﬁl oﬂﬂwﬁﬁ %ﬂ i%@ %/ 6H), 1.24 (s, 20H),
1.42(m 2H) H«mgg( CR:0BY) 3 0.89 (m, 6H), 127(s 26H), 1.58 (m, 4H), 4.17 (i, 1H).
MS (FAB): m/z 395 20 (M + HY'.
4-Octadecanyl Monosodinm Phoesphate. ( 3,14-HPO4Na )
15 'H-NMR (CD;OD): § 0.90 (m, 6H), 1.28 (s, 26H), 1.56 (i, 4H), 4.14 (m, 1H).
MS (FAB): m/z 373.29 (M. + H)".
8-Pentadecanyl Disodium Phosphate. ( 7,7-PO4Na; )
'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 352.93 (M + H)".
20 8-Pentadecanyl Monosodium Phosphate. ( 7,7-HPQ4Na)
"H-NMR (CDs0D): & 0.90 (i, 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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2.34 (m 1H. 4.02 (m 2H), 4.28 (m 21-1). M5 (FAB): strﬂéb? grg@%g |—|)+
19 3 February 2005 WO 02/ 11666 PCT/1L01/00713 EXAVPLE 3: Syntlflu I s of
2-[21- (21" -Propyl tetradecanoyl oxy) -et hom ethyl Phosphate This conpound
was prepared by the sane procedures as described above in 5 Exanple 1

usi ng the aV@dABI666 C3IH7- C( C12H25) H- C( O) - O- CH2- CH2- O CH2- PEHHLIEN0T13Tj s

al cohol was obtai ned from chl ori de anhydri de of 2-Propyl pentanoic acid
and di et hyl ene glycol (Vogel's, "Textbook of practical organic chem stry”,

W1 ey, New York, 698 (1996))
S 2-[2V- (2" - PEZA] Y neyldkyrethdxy] Phosphat e

(3,12-DEG P 1h|£\II\/R(CD) SO 90(m 6|—|) 1.30 (s, 20H), 1.44 (m
2H) , 1.59(%%%—9(m 1H) 3.72 (m 4H), 4.09 (m 2H), 4.24 (m 2H).
MS (FAB): nTEis cofBiBoidl wM pr [tEe sané &B’éddﬂwstﬁﬂéﬁﬂﬂ;@@abd&eqﬁw et hoxy]
et hyl Mnposodi um 15 Phosp hate 12- DEGH- PO4Na) 1H- NMR (01- 0D):6 0.90 (m

6H), 1.3D (Example)l usin eelwh aHfrCf@mT(IuﬂHﬂqp) QCe-CH-OH2- 3. 72 (m  4H),

éoﬂﬁoﬁz‘dszm“gﬂ- 2408 Mook sad ok BhonTefory Sy Fad M o By 20 A1 ona
2-[2" - f)élﬁaﬂicﬁi m@m&ieﬂjiwane%lH Cg\}' LIy Tefbosiobbaciias orgaiigpar ed by
63 8

usi ng the al cohol : C3H7 C18H3 O CH2- CH2- O CH2- CH2-O-. This
al cohol vvasdéﬂﬁilﬂ')hewqeﬁfo E’hY@ika& Pédde of 2 Propyl eicosanoic acid

e S LT eI B
(s 6HH23F@0:§ ,@g}fn"l,ﬁ](ﬂ)n 2, Csd (i, 21y 402 (™

2H, 4.24 (239(111 1H). 3. (m,4H) 4,09 (m, 2H), 4.24 {m, 2H). MS (FAB): m/z
483.03 M+ H)"
2-[2'-(2"'-Propyltetradecanoyloxy)-ethoxy] ethyl Monosodium
15 Phosphate (3,12-DEG-HPQ,Na)
'H-NMR (CD;0D):8 0.90 (m, 6H), 1.30 (s, 20H), 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): nv/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
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30 EXAMPLE 4: Synthesis of 2- 2'- '- (Hexadecyl - 4- oxy) de®drrdary 2005
oxy] et hoxy} et hyl phosphat e nonosodi um salt 3 12- O Cl10- DEG HP84Na Thi s
conmpound was prepared by the same procedures as described above in Exanple
1 using the al cohol : C3H7- C( C12H25) H O (CH2) 10- O CH2CH2- O- CH2 35 CH2- OH -
Thi s al cohoWVOWK&16fht ai ned |n a two-step procedure: Fi rst PCPRARTHy  4-
Hexadecanol tosylate (Vogel's, "Textbook of practical organic chem stry",

20 3 Febr UaMe?OHEW\IR&Z%J@EG(lBQE)b i nsHoEEuM 1, w-de&ﬁe&kﬂértk Pg. 698,
(1996)) with nonosodi um 1, 10- decanediole to genera

10- ( Hexadec§enermiy Q{He%mgyi-4-m)de@e@bﬁaa§@@a St%ﬂalaé@helﬂlo

Hexad | 10-
(rexadocyl - AR GERCR R oL VAT R ER o 307, 1) codium 2. 5

(2- hydr oxye&mh l—ﬂtdibybcﬁc@noltbtym@(gcﬂfam)asﬁlﬁeﬁﬂ)(rvlilﬂlsﬁﬂﬁlm 1230 (s, 38H),

144(m 2 3.15 (m 1H). 3.37 (m 4H), 3,45-3,62 (611),
3,95(m 214 -hsrde;o Bxsﬁﬁtlayla@% 45 (M+ H)}. 10 EXAMPLE 5: Synthesis of

2( 4- Hexadec S repared by the
sanme pr ocedr:ﬁl ‘ggg%é%;%xé%? Igg% (n? 2g@hol:

C3H7- C(C12 Bt ai ned from
SOdI um 2- (2- yI oxy) ethyl ate and 4- Hexadecanol tosyl ate. (Vogel's,

" Text book of practlcal organl c chem stry , 15 Wley, New York, pg. 698,

(1996) ) 4 OXE 853 ﬁl: 'ﬁf@ ?‘EtengFgSlng )
ridine

and p- To?u S Ut

(100 m) anmnsbompeah@wegpmegh*edbythmm ﬁr@ﬁﬁdﬁfe@hﬁlﬂescn&@hlhmﬁmm hane (400
m ) was added. D|chI or onet haﬁee solution 20 was_th ga hed well with water,
-

H2SO4 (39, WR;F 1: Graddn-Clleeldys)Hd) -l * magnesi um
& Hoxadecantin gl whs (ARG eﬁ"m%?aé‘"_'a%"&%ﬁ?f&“w&w"%ﬂly% s
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.

21
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2(4- Hexadecanoxy) et hoxyet hanesul fonyl chloride. Sodium %@u&r%@O@Dl ) was
added to Di (ethylene glycol) (140 M 1.5 nol) at 25 60C in sma pl eces.
To obtai ned sol uti on 4-Hexadecanol tosylate (crude 20 g) in THE (300 m)
was added at sane tenperature. Solution was stirred at reflux for 6 his.
Vat er (100 YO)I244K65 added to the mixture at room tenper at BFELO¥PEL nj xture
‘was extracted with ethyl acetate (300 nml). After evaporation of the

sol vent the remz@me&aaem&x |eﬂﬁb b!th DDisatiGh PRoEhes @pitvethBet rol  Ether (bp

30 30-600) DE@-P O Na 4- Hexadecanoyl) et hoxyet hyl was

-obt ai ned. 1 3N ¢m 24 ks 2005 WO
02/ 11666 P ?g?ﬁ%%%ﬁ% %j)%@gféi% *Phosphat e
(3, 12-ether™ fl 22H) ,
1.43 (m~ 411), 3.30 (nn, 1H), 3.60 (m 4H), 369(m 2H) , 407(|n, 2H) .
M5 (FAB): XMLE%J\@ﬁ}thQ:sTs oﬁzgm%ltétra&ﬁnﬁgﬁg) &Fnogeth%l- _
2-(2' - PropyTtetradecanoyl oxy OXye phosphnochol 1T né. phosphochol i ne
of the for rphoaplRhpline.C12H25) H C( O) - OCHZ CH2- O CHz-

CH2- O PO ( Q- O-,.CH2 G2 3 r red I ()

2-(2' -Prop 4@#%55?%%@%9@@%@%@@3@%‘%“1‘ Py pEG PO) To a
cool ed sol utHAO-POWD)X- 2C2I2NF(CQ?)§|$VS§151%§%&@9Y6M) et hoxyet hanol (15.8
g, 0.044 nol) and triethylam ne 0.075 nmol) in dry ether (250 m)

15 was Hbded 2-chl oro- 2-oxo-1, 3, 2 di oxaphosphol ane (7L, 0.075 nol) in 200
m of dry et herz-@h@rapydtetrzeiemmyhmy) cthdxyathylpbosptheclpdingt ure for 2 hrs. The
crystalli ne(s,(lm)ﬂ}-&’lﬂ)HCI that precipitat ed was filtered off, and the

SOl Vet Vaero § BRREE oo BECY P o R Ep L 00
transferr ectls.fs g’glomz;a%ﬁbm @nd triethylamine (10 ml, 0.075 mol) in dry ether (250 ml)
15  was added 2-chloro-2-ox0~1,3,2-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

22



b - AP

20 bottle. The pressure bottle was kept for 48 hrs in an 60- 65
C. The bottle was then cool ed and opened. The sol vent m?%bé@gaogg and the
residue was purified by colum chromatography (CHCI3: CH3OH : H2O, 1 : 9:
1). The oil obtained after evaporation of the solvent was |yophilized
during 72 hWOOU165 C 17.4 g of slight yellow wax was BBVHOHMEL vij el d
75% 25 1H-NWR (CD3OD): S 0.9 (t, 611), 1.29 (s, 22H), 1.46 (m 2H), 1.59

(in, 2H), 2{3§10m(ﬂiﬁdecjﬂ-£-5xf)8ec}mi)oxy?etﬁﬂx;(}mth}ﬂbhospﬁo&ﬂ)lihm 2H), 4.29 (m
4H) . M5 AHR-0ON¢ 7-RE- M+ 1W The toll ow ng conpounds were synt hesi zed

by a proces r
Propyl ei co L@%Et Og?lg% f\ﬁ%ﬁ q%@g%&@% 1H NI\/R
(CD30OD) : 5 63 2. 38
(m 1H), m 6H) 399(|n 211), 4.29 (m 4H) (%)

(FAB) : rﬂz 608 6 (M ¥ H) +. 35 22 3 February 2005 WO 02/ 11666 PCT/1L01/00713

2-{2' -[ 10" -kxXIRNPPERY Y- .[tg{ é%)l | phosphochol i ne
(3,12-0 C10- 1.29 (s, 3411), 1.46

(m 211), ]etﬁﬂphggp dhdline 2. 38 (m  111), 3.25 (S. 911). 3.69 (m 6H), 3.99

Synthes! 5 diospifdsho ﬁ%@%@%&@@?%ﬁ@%ﬁ@%% ~

Phosphogh Q&U&ﬁ)g%) HQ}J %a?éié ‘Ta%v%ii??&nké Qe)du%%s@ﬂ?e@ PO 10

(O-0CH2 prepar d by the sanme procedure as descri bed above
i n Exanpl e @pvemc@:pﬂnpl@élenchﬁ thairth@eqnmwomyngalcohw ie.2-:@- 2- (2

pr opyl tetradec 0X et hanol ,. was us I n g?yOf 2-(2' -
propyl tetr 34 j % ‘3’)@%“} 1@95(9@%7’@{’% f?ﬁ% 1t etradecanoyl oxy)
et hyl phosp W@W@hﬁ&&ﬁ@ﬂgxﬁﬁﬁﬁﬁmanol.
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),

239 (m, 1H), 3.24 (8, 9H), 3.66 (m, 2H), 4.07 (m, 2H), 4.28 (m, 4H). MS
(FAB): m/z 480.7 (M + H)".

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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15 '"H NVR (CD3OD): 6 0.9 (t, 611), 1.29 (s, 22H), 1.46 (@F&%Zé@g (m
211), 2.39 (m 111), 3.24 (S, 9H), 3.66 (in, 211), 4.07 (m 28 (m
411). MS (FAB): mz 480.7 (M+ H{. EXAWPLE 8: Synthesis of

Al kyl phosphochol i nes. 20 Phosphochol i ne conpounds of the formul a

RO PO (O - OYO1PBN+(CH3) 3 were prepared by the same prBEERGHYTHS

descri bed above in Exanple 6, except that R OH was used as the alcohol in
-the initial Thé pRpaioe bf @aﬁﬁﬁoﬁe@Bmclbq@m-ﬁ%ﬁ sgmﬁielﬁél 'Fh@gtaﬂ:rh%)Rl C(R2) H
type. 4-Hexadecanyl i)hosphochol ine (3,12-P H NWR (CD30D): S 0.91 (t,
611), 1.28 Yedgengpare) 1-Bromy-op-picolad and mAdyl-usalkglkejone. 3. 62 (m 211), 4.25

m 311 8 ochol i ne
23 14- P)C) hﬁ‘%}?ﬁﬁ@%&% ‘bt(‘% hy‘gkﬁ‘yl BpotiRY Igﬂﬁ%@é% 319‘511"35 (m 411),

.21 (S 91}Dihydréi)yﬁdn Yiblipwing. (28 {chmBﬁﬂescf&dWmeﬂdkl 436.91 (M +
H)+. nt adecan hos hochol i ne (17 7-PC) 111- NIVR% 3 S 0.92 (t,
611), 1 532 f Srotogting)Growp Sﬁ@ﬁg Thieme Ver %Swgagllﬂ)Y rE 88B4(A994)) | 4. 26
(in, 3H. M5 (FAB): mz 394.35 (M+ W 35 EXAMPLE 9: Synthesis of

wbr anched & gﬂ-\ ca- %r@%% qﬂ{P- E@ corrpﬁrgeﬁﬂa E%Ppr epared by the sane

pr ocedur es Exanpl es sing the rel evant
co-al cohols, 23 3 February 2005 WO 02/ 1166 PCT/ 1 L01/ 00713 The preparation

of co byanched e s esis. The starting reagents are
1-Br ormiégo al coho}ﬁ' a%sgﬁtﬁa%?%%ﬁg?ﬁetone The first stage is protection
of the hydroxyl group of 1-Bronp-cc-alcohol by D hydropyran (Dl P)

fol l owi ng tge RcoR®I MirdStad8 sssféls&ﬁd '@ fesi df tdRfigtyedédhay G oup”;
Georg, Thiene Verlag Stutt art pg. 83- (1994)). Stage 1: Br(CH2), OH

+ DHP -p Br(Vugels,' Tﬂ!ﬂboolqo ramatmﬂgamgnbﬁrmstlﬁ' Wileya Bpsk agy/| et her .
475, 538, (1996)) as follows.

15
Stage2: Mg + Br(CH)oOTHP — BrMg(CHy)oOTHP
Il

Stage3:  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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15 The second and third stages are standard Gignard synt | f rtiary
al cohol (Vogel's, "Textbook of practical organic chem st$§%f§WIZg9,§ New
York, pgs. 475, 538, (1996)) as follows. Stage 2: My + Br(CH2). OTHP -
BrMg(CH2) . OTHP |1l Stage 3: BrMg(CH2)u, OTHP + RR -CO -

RR C(OH) - (CHO2f§ffp 20 IV R R - denote al kyl groupsPCHHOWPHI t h st age
I's reduction of tertiary hydroxy group of conpound (IV) by ionic
hydrogenati @i r eRENYSICJ-OJHEVIICAL! PROPEREIES:e as descri bed by Carey 25
and Trenper .- v. 91, p. 2967, (1969)) Stake 4: RR C(OH)-(CH2),,, OTHP
+ Si HEt3 -, DI ): kmry lipophilicityrmeasurements of DPBEAs$ie of t he

AN R f
protection group . . %I{é ~ ; .s("Protecting
G oup"; Ceorg. Tﬁ%fﬁéﬂ@%ﬁ% u??%%%‘?@%ﬁo 6539"@55%9(}{(‘%&% The fi nal
stage, st agevefic estinated biatimpariof thdwldsility diithdie dombonitzlin bfpahite
correspopded co-branched BFA. This was_ carried out follow ng the procedure

as descr P bedcH5ys MHsgas solwfipns (Qctanqland phpdelogiceksalipe wergused, "N, 18, p. 1655,

35 (1981)). ; ot R 3 February
3005 o by ToReaRel arBedrbdEind ddufontonbnb At el coefiRiac P Lo 10
In vitro |i pahe)iciteoctenisalmedishibutionBrasBidsurtd &yl thosphkelflask t y val ues of
various derivatives of branched fatty acids were estimted by conparing
the sol ubil f e‘tsﬂ@sr@s‘gﬁn‘p%%@?ﬁﬂ“ Gty qetanol, andsyater s sol utions.

Cctanol  and cpBYIateBlIQBPC adre SRR PRIE1USEd, respectively, as the organic
and aqueous sol ution§. The partition coefficient (Ps)

4 .

10
Table 1: Octanol-saline partition coefficients (P.)
Molecule* (1):3:1?] :Yga;::i 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 1.9
3,14- PO, >10 <05 1.11
3,12-MEG-PO, >10 >10 1.08
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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value, i.e. the octanol/saline distribution was nmeasured Pyegtiay200ke-fl ask
technique. The results, i.e. ng/m solubility in octanol and water and the
cal cul ated LogPc, are shown in Table 1. 10 Table 1: Cctanol -saline
partition ceffijcients (Pa) Ml ecul e*xCctanol Water LogPc m g/ m
75505251, 19 BM5E502100. 99 3, 145205101 26 3, 165209, 41. ‘z’%/ig/‘}",“ 08815105105
3,12- P04<5<2.51.9 3,14- P04>10<0.51.11 3, 12- MEG PO4>10>101. 09
3, 12- DEG POEXZMPRE g, Blrgcmﬂeeiﬁ‘nnﬁiﬁiﬁmelstr&& 83 3, 12- PC>10>10
3, 12- MEG P(>10>]IP?@ g G..PC>50> 10%. gl * sodiumsal ts .of the branched
~fatty acids and tudipd cguplalon Poreeen Bie physiog-ehemisal PropREes 88 02111666
(PCT/1 LOL/ 00k SrfmhbiPlifaint olcehled Ghd it HMBELAIUMEERW:AladlckS iy hi s study a
correl ati on between the physico-chem cal Pproperties of the branched chain
nol ecul es aﬁddy we$ aintsid dd (ﬁgdoat Wheﬂladhsrems casdatiachtwitretheshaidy was ai med

to find Qut len o?‘%ranc &d chatn moleGules an Im?‘?)o %E:i\gse o \tfarllfl% b?rﬂea(E%)
extravasation in rat brain (see Example 18 for the procedure used in measuring

ECso values). Various branched fatty acids of the 3,n-type, wherein one

branched chain is of 3 carbon atoms and the second hydrocarbon chain, n, is
from. 7 to 16 carbon atoms, were used. The results are graphically depicted in
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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5 I ength of branched chain nol ecul es and their potencies 'l%bﬁ)’ §0(5§ ue (EB)
extravasation in rat brain (see Exanple 18 for the procegure used 1 n
measuring EC50 values). Various branched fatty acids of the 3,n-type,
wherein one branched chain is of 3 carbon atons and the second hydrocarbon
chain, n, WO 7 to 16 carbon atons, were used. The PHY® e
graphically depicted in 10 Figure 1. As can be seen in Figure 1, BFAs

3,12, 3,14 miditafcbB demheOtRy 0ontidls h@luda@tmealdnkvmﬁtsrmatﬁdeiw@tsi on of the
BBB. Under the experinental conditions _enployed, the m)? ot ent conpound

‘anong the t eutaangselcwitegoiaddigppalsirgs. Fallpwing pentyifygation MEDES: |11 a

o t t g t Vi
DP- BFA ol e 10 ) el Wi Bhdtned o e b WA BE %0 (115 ans
cell 1ine i DDHradedy ik (@9kabkit, Sigrhd)eiAftet D20 kﬁmuted_&ﬁﬁomabmpﬁaMe e. 20 the

concentrations causing death in 50% of ceI I ﬁ]t%opul ation, were cal cul ated
from dos® respiane vigmeasurqdusing an Flisa 9BRo- BFAs were conpared to
those of the corp, §§otﬁ2 £ LASHbTwed Bfelei Sy Method

Lact at e dehydr ogenas Q%%t%geasmiwse é;as alﬁ assayeﬁgr the integrity
of 25 the BBAk & suaminrizoé imldble 2hBsch dxperimeitiwastpeoformeéd otxphicaty.. Cel | s (2x
105/mM) were seeded (150I/well) in 96 well plates, in RPM -1640 nedi um
containing 10% FCS. After two days, tested DP-BFA conpounds or the control
conpound  myjgigb §, sfeh priblihord tivativel o Bl Ltkis

concent tloélﬁsaranalﬁﬁggjf)rom tg %g% %e‘ﬁ%ls were harvested after one
hour. Forty-five mnutes before 30 harvesting, 16.5 1 of |ysis solution was

added to thEested edmpousd | s i n or deL:p (udonstrate conplete lysis and

maxi mum | ac dehydr ogenase rel eaggI which 26 3 February 2005 WO 02/ 11666
PCT/ 1 LO1/ 00 gal ndi cate cell death her controls included, two bl ank
wel | s and f Qe s
12-Na 165
3 ,12-PO4Na, 320
3 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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containing cells with no additional drugs. Follow ng centygd behs (1500
rpom 5 mn), 751 of the supernatant was transferred to a new plate with
45| of an LDH assay mix (Tox-7 kit, Sigma). After 10-20 m nutes at room
tenperature, 5 absorbance was neasured using an Elisa Reader 490nm
Toxicity dal"®%3BI8S ned fol lowing 1 hour incubation with BYFHIVURE pp. BFAs
I's summari zed in Table 2. Each experinment was perfornmed in triplicate.

Tabl e 2: OIToxi ci tA(43112§5egE,P?/)ﬂtﬁfﬁﬁ ih MNVEM R B péramda glustdowesslips, wedel cul tures 10
15 Tested conpoundl . 7, 7-Na65 7, 7- PO4ANa2320 3, 12- Nal65

3, 12- PmNazsgebase,dT@r pesingbeaprgsenge QE#EF%HS!\&SH -toxe deseidf P ound to be
nore sensit < Il w@‘.}&'?% d phospo- BFA
derivati vesmﬁéugﬂ? gé;{syﬁggigg&?gc;p%gl}ego A \?\gr&éﬁe@?i%ﬂntahte a ttg,gt ween 30-100
M f ol | ow ng3¥upardfaimadetfyde add BG86 Tritddkida 00} hel thenfrthenfiked fon20 sub-t oxic

doses for the tested phospho- BFA _derjvatives were estijyated to range from
160 Mt mwv@ﬁgfﬁwa%waldegﬂwg%ﬁheﬁﬁegmr‘%ﬁfﬁmp #ospho- BFAS wer e
found to be; . §E§ﬁ§’ ' 'h%f;p L ndi ng

car bo- BFAs HW%PE%U gﬁflﬁ%{iﬁ}%ﬁgﬂf : ﬁ%@ﬂ@ﬁtﬁ&_ Aﬁﬂ nmg%ia%1 elral cell
functi ons EEDe@ynaf | dtveatudes, dncs UBRAY, dashied &ttimessvitin PBS|ahd aedubatpdinct i ons
were investiqgated usi t he hu enocar ci n .cell.line 43 1). These
cells 30 hﬁayggwaﬂiﬁ%ascwﬁn@&@d%ﬁ%ﬂ%@4%9”?%6&- %tfmﬁﬂf% ./%% cells. In
this study, wﬂfé%ﬂ&dﬂt&iihvﬁv&ﬂ%t'@mj i61N-$ @I RERG Sk @ift, Cledhduyhybiopn of 202, a

protein associated wmth tig uncti on conpl exes (Anderson’et al. (1993)

Cur r ent 1@pi micwescopic @shtnirBiioh.ofhe distribitonofghe wasunefinoeseniily 27

labelled ZO, protein was monitored.

A431 cells that were incubated for one hour with pervanadate, which
inhibits phosphotyrosine phosphatases and thus disrupts cell junctions, were
used as a positive control.

15 The fluorescent imaging of Z0, 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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3 February 2005 WO 02/ 11666 PCT/1L01/00713 A431 cells, c@ﬁéyr@é}yizaog)NEM
with serumon gl ass cover-slips, were incubated for one hour e
presence or absence of sub-toxic doses of DP- BFA. The cells Were fixed and
perneabilized for 2 minutes with a mxture of 3% parafornal dehyde and 0. 5%
Triton- X- 1000 %At hen further fixed for 20 5 nin with BOFBAVETY nal dehyde
al one. The fixed cells were rinsed and incubated for 45 m nutes at room

t enper at ur eawrédbtérﬁﬁ@adncﬁpioml bédnt@ién, kad Y C-g2odeduamacthahkatat ori es, |nc.
USA), washed 3 ti mas with PBS and incubated for 45 min with fl uorescently

label | ed setldhiad; m&buﬁsﬂ.a@%addsdm the apical/donan) sisle. Saaples sAHIEd i n El vanol
Mo I
(exavn\q ﬁat | ongac}il %ﬁ. bu Wi} 0#019?%@%}&)3%4 8%:?1&1%[121&5}5%@1@%@&{) ed Z02

pr ot ei n wasthe®0ithiones dufiidh dfﬂ{eldi{péﬂiméntv\hbﬁbaﬁmlibeémddbﬁﬁ’mmﬁlehour with
pervanadate which_ inhibits phosggotﬁ;{?oil ne phosphat ases, and thus disrupts
i

cel | junetieHue W@Fﬁ@m cRtyng 156 algng abi0 1o Theapicelor escent

f t tight
et one. of sk ﬁ%ﬁ%f%&%kﬁﬁiﬂsﬁéﬂ@fﬁeﬁﬁf SFivpEtmpeb ALt 0L OT, L O
epi t hel i al miﬂhngrmmmﬂymerrhﬁh e @i pd@fio kén;scmmdycommﬁamoasfﬂms t he
per meabi | |4 S5 Tkipeapiceharier bl TovariOic Aa OIS IR boBTBBOS an i 1 vi tro
model syst efhd GnoBhiiil dThdibRtiivE fhSerHth d%ﬁééﬁe%w kY auk Qsiihitgg i Nt est i nal

barrier. Two approaches were ta n or m ne t fect of
DP- BFA 1@5 mmg)eﬂ‘mhmniamlmta counter (Watlhg dlindahd)odhe rade of trmetratmpoﬂach was to

follow trans radlo ctive | ahel | gnpound across the epithelial
cel | nnnol’éy”*g‘(‘)“’f %é’@ﬁn@gﬂy&e‘ﬁ%ﬁlﬁr changes in electrical
resistance as gy BHE | fédd1 ;Jggalﬁ iehYislGdlorsf the cell
| ayer. Epithelial @Eﬁﬁz"és ar gﬁléﬂlfpfgluredd%% a nmenb % fi et elrS (0 4rm cron, 1
cm. 30 Tha thebdgimneg and bnd biénemaumbymeawiﬂgthmﬁenmgmﬂlehd pI aced between
two 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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.conmpartnents, a donor and a receiver chanber. The teste G ound,
28 3 February 2005 WD 02/11666 PCT/1L01/00713 at predet e%m[%nds‘gﬁxggﬁ?om C
concentration, and 14C-sucrose radioactive tracer (1 G in 0.5 m buffer)
are added to the api cal (donor) side. Sanples of 0.5 m each are collected
fromthe ba¥@%d14t (receiver) side at 10 minutes inter vEFEIOEI07IY he 90

m nutes duration of the experinent. Incubation is carried out in tissue 5

cul ture nmedCugo-2 orotdn dafer k¥l HaS(himdne ATITEKHEB-8Y) 70 rpm The api cal
chanber and _nenbrane are transferred 1nto a new recei ver chanber at each

- sanpling t.@éghemﬁeeﬂtncﬁat,ﬁm&%%?%r to keep constant concentration
of the tr ol _ &%ac%pﬁggﬁlgacgl {"/I'Ef?r('l(?lpllgl I quid volunes in both

S
chanbers. e conce a on o racer n the coll ected sanpl es

are esti mat BBRE3 vdiréugt Gandér delliinti(biede WA TOHTB30§ Wal | ac, Finland). The
r transport. is cal cul ated and expressed as Per meabi lity

rate of
Coef f i mén?&ﬁﬁ%l@}jﬂm@e@@nﬂh@mﬁt W@ﬁbg%}e?‘msed in the experinent

i's nmonitor t i ncubation by neasuring the
trans- epi tﬁg |’glm§{aﬁldti | ca reS| S gﬁ‘ce)o(TEER) using mllicell-ERC

(M1 pore) 15 (Zblhawah k&ide&ﬁiamicremp epletean MEMscontuigiug e Usi ng the sane

experi nent a st e crl above but w thout the addition of the
radi oact i vegrll1 % 10 %§l 8y 1%9“@65&@?0831"”‘(@@1 WaKte a(TEER) was

moni t or ed e?/PCYﬂEdﬁltﬂféH lls%&’elﬁcdb‘i{e %@&ﬁh@&%e h %é on: the

fact that i) P-BFAs significantly |ncrease e pass sucrose acr oss
the epi thel ababneedlontrodigedupy er presemde iof Yarites TBBE A lag inkidakbd The fimal monol ayer,

bar i cr . ECATREEAENS 9&@?%‘%&%@1@5 %ﬁ% dfob 13 BadoapicmMalas Lﬁﬁl)??r; and
Sﬁogglhl)gggpl?l\e/gtﬁéllbg?&g?aﬁggﬁ%ﬁéﬂg thain ﬁ%;ﬂt“%ély&agm éﬁ#ﬁ% vvas assayed in
vitro i n ceind thgetdayeforatdie othed aetldinesthakbytotmnit efﬁdct ofthadded P- t ypes. The
fol l'ow ng cﬁ#fk o%ytﬁet: Cells v\\lr\al.esre%tulljleslt%g by using the colorimetric MTT assay. The MTT
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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Primary fibroblasts (human) 30 Normal bone marrow (BM celdghn(dR966
Primary bronchial epithelial cells (human, from Cl onetics, cat.” no.
CC-2541) 29 3 February 2005 WO 02/11666 PCT/1L01/00713 Caco-2 - colon
cancer cell_line (human, ATTC, HIB-37) C6 glioma cell line (rat, ATCC,

CRL- 2199) N¥OAY3YUSS neurobl astoma cell |ine (nmouse, ATOCPCHRPLIR  SkpR. 3
- breast cancer cell line (human, ATTC, HTB-30) 5 HL60- nyeloid | eukem a
cell line (human, ATCC, CCL-240) W937- nyeloid |eukem a cell hue (hunan)

Cells were seeded i n'_rabm:ﬁrIfdxidriT?rofmmBMsronNEMoﬁe@émmesng 2mM L- gl utam ne,
+-100uni t's/m penicillin, 100ug/ streptomycin and 10% FCS at 37C. The
‘cultured cpeltTs wWerermcubpted, [durT gy thetr T {1 near grggidT P all[ Mo 10
absence (CO“C@H'lin_Qr()@ﬁ&mprcﬁresml%zé)fsmi 30 D59:43F‘}>‘éhrﬁizsi Nbng a1 @fimary hie
final congcentrations of [#HE8Mgsted DP- BFAS ranged flraprobibstd Ihgma;quiﬂld

m croMdl ars. At the¢ end of the it ncubation period, which was five days [for
the bone negeeBRPWY s and three days for Bk @M other cell |ines, the
cyt ot oxi ¢ fffect—ofthe added—H-— BFA pmm the ctetis—was—esti et ed hy usiTig
the col orije2d¥ac MIT 468ay. Theg MFe 1p E¥sqy (Msékann (1983) T. Inmunol
Met hods 65(—55—63)—freasures—nrHt-ochenrgrHal-tredustasg—actvy—ang-serves
for quantitabrpeMssesxgent of | cedd u| a200ijabil | t90 |Drug copcentration |t hat

At 11

H vl

causes S0%p¥#¢ +entA—eeH—vHabH-ty—Areonpartsgn—to—the—econtroet—group,
i s defined };}fNLIE%%O THZ0EC50 vl uéd of >2he | t esied OP- BFA cpnpounds werle
cal cul at ed Fgpose Tesponse qurves 26— estabitphedfor—eacp—of the
di fferent |gggayed cel 140ijned8 TheSBesul 68 are sundarfi zetb i n| TéBl ¢ 320&ach
. EC50 val ue3 B amnaverage pof—EC§0—valpres_derived frgm -5 Tdeperndent
exper i ment|pedsofan | betseen4Pr dm BRe fesdtl s in| THbile 365t he ¢8rilotd00
DP- BFAs nl ecu] €s yer Ctive [fo a djfferent _degreq in thejr cyfotoxi g
effect on twﬁ)ﬁ% di1fé§9—:ﬁ|t cel lis. Am)ng@he ftést ed gonpounds, the nost

pot ent cyt thﬁMGgg 3nt7°5 70 50 20 9 160 95 94

3,12-DEG-PC | 113 95 134 40 11 6 170 166 20
3,18-DEG-PC 13| 6 80 60
3,14-PC 7 4 160 72

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
15 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.
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for malignant cells were 3, 12-DEG P04, 3, 12-(ether)-DEG a%b,@a,%googe PC,
3,12-DEG PC, 3,18-DEG PC and 3, 14-PC. Two of these conpounds, , 12- DEG
P04 and 3, 12-(ether)-DEG PO, were found to have the | owest cytotoxic
activity on_nornmal epithelial cells. Another conpound, 3,12-DEG PC, 30 was
found to hal® %At owest cytotoxic activity on normal fi BFHBIOYYYS and
normal bone marrow cells. 30 3 February 2005 WD 02/11666 PCT/1L01/00713
Tabl e 3: Toxi ci Neund2aBRuBFbAdstoma s:dlsi(ATECE €ICL-IL3 aserblocadad NokmM Nor mal  Cel |

| i neCaco- 2gl i omaNeur 02aSKBRHL60U937pr i mar ybonepr i mary )
fi brobl ast smmépm-%m ﬂaégﬁffqlmeﬂ&ﬂ%% ePresretisatonysit . pos

PoiNR2 3, 100 erhel £ 484087501 CRuBd o e OIS Lt g7~

3, 12- NEG PGitfas6) 30P0DEERPEMashdddt foeFitlto3@nt3dat03AISL0] 66 M or
3, 18- DEG PC1368060_ 3, 14- PC7416072 5 Concl usi ons: Phospho- BFA conpounds have
denonst rat eP0qeY) CGellsgreywe bl the presenoeef yahicleamlpsarved asaqntipl grawse conpounds

were shown as ngxss%aypsoftog Q&spg ELPL %fitj(} and DNA-fragmentation were performed

on cell lysates obtained following, respectively, 6 and 24 hours incubation with
the drug. Caspase-3 activity was assayed using the fluorogenic substrate Ac-
DEVD-AMC (Pharmingen, Becton Dickingon, cat. no. 66081U} and following

10  the manufacture’s instructions, DNA-fragmentation was quantified by using the
Cell Death Detection Elisa plus kit (Roche, cat. no. 1774 425) and following the
manufacture’s instructions.

The results are summarized in Table 4. The measured caspase activity is

expressed as percentage of the activity in the control plates normalized 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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agents when tested on malignant cell lines, while being mutdhrf§2069%i C
when tested on normal cells fromdifferent tissues. These data suggest
that these 10 conmpounds may be efficient anti-cancer agents with | ow
cytotoxic sjide effects. EXAMPLE 16: 3, 12--DEG PC i nduces activati on of
caspase-3 aWd "BA&SS f r agmentation in a neurobl astona cel | PF¢THAARMr der to
further explore the possible nechani smunderlying the 15 cytotoxic effect
exerted by dHiginvdwhen thelddnpoded whertesied imhhdthdrenhlipaamacH 1ihey caca@ppt 0Si s,
caspase-3 acgéjjrvi ty and DNA fragnentation (Lintz (1998) Immnol. Cell Biol.
- 76: 1-19), YeEved Sogyeelen cageingmEehr uary 2005 WO 02/ 11666 PCT/|L01/ 00713

Neur o2a ne : Em;] ' :cont ai ni ng
2mM L- gl ut %&E&éﬁ&%&@@é#@ﬁﬁﬁ%aoﬁlﬁ%ﬁ%% ug ?fnsst re%%ﬁf I'n Xlgnd 10% FCS
at 37C. 24 dffaet of pladsphocholimndaivhtieeswafiBY Asninlcegainimdlighantgelisit h  phase,
3,12-DEG PC was added to a final concentration of 25 PM 50 Mor 5 100 M
- Cells grown in the presence of vehicle only served as control group.
- Assays for caspase-3 activity and DNA-fragnentation were performed on cell
| ysat es obtained follow ng, respectively, 6 and 24 hours incubation with
the drug. (dEbade-vdvostadiesty was assayed using the fluorogenic substrate

\I i Nge [gitkigs, ct.

4 []
RN | A AMEL N

ntified by

usi ng the RKrAlonSBBhebRE ]ﬂTﬁRnEi i plus kit (Roche cat. no. 1774 425)
and foll owng € nanufacture s instructions. The results are summarized
in Tabl¥ 4. The Pepneabilemationshths 8BR by DR-BFAswasanpestiggtediinamt pdelent age of

th tivity |j t h trol t I to 1 tei tent.
DA 1 agnerVSERRY roiigiiecieolnaion b iR S Smbdel B Biis W o0 ver age
of readi ngsciyfer(gm),ckmbh@%ﬁ%y?%idgiﬁuivb%ﬁl:h %ﬁg&wﬁm&m dhd ifaRpt osi s markers

1)
in Neuro2a Cells'treate , 12- DEG- PC aspase
indicator for paracellular transport; and b) Fluorescein sodium salt (F-Na),

- =
oaw C -

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)

33



b Rl Al e

DNA Added drugactivity fragnentation of control (OD405nm uary 200
(Control)100%®. 030 3, 12-DEG PC, 25 M2109®. 036 3, 12- DEG PC, ?\%48/%) 153
3,12-DEG PC, 100 M 0.389 As can be seen fromthe results in Table 4,

i ncubation of Neuro2a cells wth the conpound 3,12-DEG PC, caused about
5-fold i ncr W9YZI660 caspase-3 25 activity, and a signifi BV IHM Base in DNA
fragnmentation. Simlar results were 32 3 February 2005 WO 02111666
PCT/1L01/ 00713 dlilteahsikéls ivans bhe (EBIRS updnl)and flastesckin (F-dagihér nal i gnant
cell line, caco-2, . derived from col qQn carci nona. nc] usj.on; Apoptosis nmay
be a possi i, dh dnkselution. weesrinjeste twvewlﬁﬁfmt%@?fwe@hwg

phosphochol j & dek i i -AS: A | 2oifR HneNd ls. 5 111-b) In
vivo studi e%m XA E@ﬁ%gﬁﬁ%&%ﬁ‘ﬁéﬂgﬁg@é&% or neag%-‘rmﬁ% the effect of
DP- BFA on BBBsibdityed hétldnzeds investigated.rSupatutive Zat infisicaf ot riNaBBB5by DP- BFA
was investigated in rat nodel system by, nonitoring accugulation in the

braihn of? t vilsafral-klO04:/min) wosparfosmed forf Binutes) Brajps wereashed yithi nds in vivo
it | bum g1 IS lhndi . of; el | 1 t t;
and by Pi uordnd biier (g A0 0)cginder IS QRS PP T RRER bR SOOPOLC L

the cel | ul agndsgpanelatctdl hetivphb@s and tinhes, wigsrd dpplicabiscetdeul ar transport. Upon

BBB di sruptjon the Evans bl ue-al bum n conplex .irreversibly accunmulates in
t he i nt er cehqmogsized separately vrth 3 4itrichlangacetig apid @Gér\si ﬁe & fluorescein

gggcgei tnr fﬂg&gg%tf%ohé‘ﬁ{tﬁg G AHd ¥ thiBoRCHHEY aBMidiblel Wefd ddfhihd M acel | ul ar
10 spectrofluorometrically (Uyama, O. et al., (1988) J. Cereb. Blood Flow Metab.
8, 282-284: Abraham et al., (1996) Neurosci. Lett. 208, 85-88). The markers

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 faﬁ:v 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

15

tested compounds.

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

20

were studied in more details.
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At the first stage of the study, BFA nolecules of differentafhal Bobsngt hs

were screened for their effect in perneabilizing the blood brain barrier
(BBB). The experinent was carried out on nmale Sprague-Dawl ey rats wei ghi ng
20 250-320g,. The procedure descri bed above in Exanple 17 was foll owed. The
effect of t ‘?@Eﬁ%d conpounds on the BBB openi ng was evEFUHIEY 13y two
paraneters: a) efficacy- The degree of BBB opening estinmated in terns of

accunul at i oEXAMPVINE: Biffeet af difierent (DP-BB/As dwBBB pgermenbility and 25 b)

pot ency- neasur in.ter of nd mni mal effective oncentrati on WO
val ues. EC50 is%&%&ﬁ&%&?%@?ﬁ%&ﬁn REFIER, B’UWESterngﬂﬁ@an 50% of

t he maxi nal Lief in Bl L 4 ined as the
concentrat i glﬁaé%%?cﬁﬁeorfa %@%C%?&%gﬁgﬁéﬁfm%% ti masfﬁgzﬁg amount of
Evans bl ue samelyilicaleed of thecBBBrapkeniag iwas lespressed asithecamsmind of Brams of 30 3 g

EB/ g braipn.,  The | ower the EC50 and C values are, the higher fhe potency
of the testP¥e@ eé%@e%mmgg@@wg Botensy 6% Mo tssied Pekepies 1 / 00713 The
results of ' k£ DP- BBB

per neabi | i t?ggéﬁ#@ﬂg%%ﬁﬁ%gﬁc%é%%%]@%%ﬁ egﬁgég? rnanched chain

fatty aci ds(MBCB&Hager meabi l ity Ml ecul eEC50 (M AMJig EB/ g brain (at EC50)

3, 7-Na>450-0. 8 3, 10-Na- 700-0. 8 3, 12- Na2036. 50. 7324 3, 14- Na4059. 11. 216. 52. 5
3,16-Nal3717182345 7, 7-Nal84 21132 194.2 10. 6

Table 6: Effect of different DP-BFAs on BBB permeability (in rat brains)

10
ug EB/g
Molecule ECs (nM) MEC brain
(at ECsp)
3,12- PO4-Na, 551 3305 203
3,14- HPO4-Na 67+11 6.2+09 101
7,7-HPO4-Na 150 - 1
3,12-MEG-PO,Na, 18+3 112 5+1
3,12-DEG-POsNa; 202 3.3+0.5 1843
3,12-(ether)-DEG-PO4Na; 54£5 73x+14 26+£52
3,12-PC 76+ 14 234 10£1]
3,12-MEG-PC 195+1.5 10+1 15+£2
3,12-DEG-PC 7012 15+2 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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Vit uos” anonERheind pREt BRIl Rete SR keSS sl e A FRPORE | Tons of t he
- exper iment ahndsy,$2-DREPY ML The BEéhmﬁéﬁ@rl@%lM@ﬁE%ﬁidelué &y rhfRaiost

effective per meabij | i ty enhancer in terns of both potency and efficacy.

Ther ef ore, Mterfyeatmpait with Fe sonngotations oBhs 3,,1216’&12@ REGL@MNadi ed i n nore
det | 6 PCT{1L01/ 0071 19: Effect
of di 11er ont BBCAAE B EERDRE- POtn RS AP I 208 P BFAs on

BBB per nabidd 18ugBB/d Baied in the nodel systemof rat brains, as

~descri bed above in Exanple 17. Efficacy, nanely the level of the BBB

openi ng was expressed as the amount of Evans 5 blue accunulated in the
brain (jig EE AME .1 4 Y 4 ) C ) vvﬁsestlmatedby
their cal cu M 2L Aransy PV e Jaund \£C) val ues. 10
Tabl e 6: Ef;ilaﬁmnpindiﬂﬁt)@geaﬁ aa%sﬁﬁﬁ,sgpn BBB perrreabl I ity (in rat brains) g

EB/ g Mol ecu_W—ECEOTI eE 3,12- PO4-Na255 13.3 0.52013
3. 14- HPO4- Na67 The Efest ofvagions DP-BEAs (BB Brpermeabilization to/mpoleeaesa218 31125

Pl 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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3 February 2005 WD 02/ 11666 PCT/andge epresceither easi ng BBB perneability were

3,12-(ether)-DEG PO4Na2, 3, 12- PO4Na2
| evel s of Evans Blue dye in rat brain

and 3, 12- DEG- POMNa2. The accunul ati on
after treatnment with EC50

concentrations of the 3,12-(et h«pr)-DEG PMNa2, 3, 12- PO4- Na2 gnd
3, 12- DEG PO4Na2 commigiepgie Wer e, | r es peNai viel v, Sy, %0 SRaei¢l* 18 jg EB/ g brain.
EXAMPLE 20: |[Effect of DP-BFA on|tr rt| ot feusns |BlNLopwd | al bum n and
fl uorescein The ef fectr_of (various DRf-BFEAS on BBB
permeabi | i zation tocerdcul es 13Dt @8 f|D-Bhtt@Plds Restédsbani|ned in vivo
in the nodel[ System of _nornal rat, brai ns. _The transpori of tvyo nmarkers was
foll owed: a){ Eva agigl- Idand to 241504 n PM#(D) A9 585 ndi cator for
paracel | ul arf transport._and b) |FLuo gn.s sal t 3716 D) that
represents sjmal |l si iéa-%\ ecul es %g %’ﬁ?)Evﬁr{%g&#@ dyé%%g;y and Fl uorescein
sodi um salt [(F-Na) I nfused Lnto.t.he argery.,carotdl terijna over 30
seconds accaordi ng t%ﬁé pr ot o¢ %Hdgéc]rl b(aa]déa%%‘ae in4lgs<dé le|17. The test
compounds were Us£q; 30, Na, 82 £09 | 2906 | 5910
3,12-MEG-PO,-Na, 50 08 0.8 0.1 8.4+09
3,12-DEG-POs-Na, 90 +14 14 =0.2 9.0+1.2
3,12~(ether)-DEG-PO,Na, 444+09 4+08 1.1+02
3,12-PC 3.0 0.5 0.8 £0.1 7.8+13
3,12-MEG-PC 5.2 08 09 £02 6.9+0.1
3,12-DEG-PC 29 £05 0.6 £0.1 6.8+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

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
15

, 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
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their EC50 concentrations. Control aninals were treated wigdyy g.g b
sol ution. Evans blue extravasation is expressed as the percentage of the
total 20 armount of EB accumul ated per one gram of brain tissue. The
transport of fluorescein into the brain, which is dependent on the serum
concentr at i wo e2fitéed hi s nol ecul e, is presented as percent agemaiodie F- Na

| evel in the serum The ratio of accurmulation in the brain of F-Na to EB

was cal cul ated and . the ts _are sent ed | 7. 25 30 37 3

e oty pOEERL nit sk T Nauin By Bhe S el of BB SeaiadiBol 1 oy ont

DP- BFAs on TBRB-NaV BepRiibiid thelrt lﬁBn@le%MEbd‘to amﬂ-ﬁmlﬁw%@%&iﬂa gl ecul e%
F-Na/ % EB/ Rati o brai nbrai nF- Na ontrol 0. 10. 080. 049. 511. 6 Mannitol -

259R2. 4 10. Aéprglusipnz: ¥agous BP-:ﬁFfmml&dwﬁfsa.@ﬁpembrhtﬂnﬂ 3,12-Nab6.4 1

10,80, 5 10 HRHIgng St SSlhe MEREAR O inehi TR ogymtyd 31470, T O
3, 12- ( ebhen e RMNaZIBAAGAATON & 399 Indhicdd e e, eﬂaﬁ%éﬁt‘t& 10.17.81 1.3

3,12-MEG PCh. 2 10.80.9 0.26.910.1 3, 12-DEG PC2.9 10.5 0. 16. 810.8
BBB whlch favors transport of large molecules over molecules with low

molecular weight. In contrast, other molecules, e.g. 3,12-DEG-PO, , equally
increased transport of both small molecules such as F-Na and larger molecules
such as EB-albumin,

10
EXAMPLE 21: Duration of the effect of DP-BFA on BBB opening
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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* - nmean of individual ratios As can be seen in Table 7, 5;@%] BBBs (=
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pernmeability to Fluorescein. On the other hand, it was found that

3, 12- DEG- Pa¥rineahilization effsetreabi | ity of the BBB in a nmore physiol ogi cal 38 3
February 2005 WO 02111666 PCT/1L01/00713 manner, i.e. increased F-Na
transport to the sane extent as EB extravasation. The F-Na / EB ratio in

the rat 5br@gé%ﬂm@%@iﬁlgﬁaﬁ&@@%tmsaround 9. Conclusions: Various

DP- BFA conpounds_af fect perneabiTity in different manners. Sone

DP- BFAs, e.g. 3DP2BFaimelesulpreceernlasted fer syfety apdspxioity( HSER88BE| ve F- Na/ EB

ratios of Ll afdnSied AMGEMH IRk ShhiE 008 tﬁgm@émhpmg {2, i oh favors
0 cu

transport arge nol ecul es over ecules w ar- wei ght I n

c?n})raﬁt, cflblimmlgﬁhl | elpwtmldﬁscgbe&bbﬁcmd dlaﬁ}ﬁn leqﬂaiml alvllabﬂﬁYMSﬁd t ransport
0] oth sma nol ecul es such as F-Na an arger npl ecules. su as

EB- al buni n ‘mopt 09@0{@@& howrs tpgraluate lethal coneentrptions; (L6Y)- I¥pispteiingd aBBB openi ng
The effge é’ﬁau%a?gé%cgﬂnﬁy&'}ﬁat%ws%d%&hﬂ uoroscein extravasation in rat
brain Were exam ned at various tine polnts foll ow ng DP-BFA

adm ni stration. 15 Various DP-BFA corrpounds wer e |nf used, over a period of
30 seconds, intQ the external carotid artﬁry of Fig%e Dawl ey rats,

fol l owi ng the pkailedifemparative safety data of different DP— in rats)
Safety
Molecule® LC (pM) MEC LC /MEC
3,12 40£10 [ 6.5+0.7 6.1
3,14 7811 9.1+12 8.6
3,16 437 £ 55 182 23.9
7,7 360 £ 67 132+ 19 2.7
3,12-PO, 63+ 12 3305 19.1
3,14-PO, 134£18 | 62009 21.6
3,12-MEG-PO, 80£15 11£2 7.5
3,12-DEG-PO, 305 3.0+05 10
3,12-PC 80 % 16 23+4 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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descri bed above in Exanple 17. The tested conpounds were 4s g,ry eir ECS0
concentrations. Evans Bl ue and Fl uoroscei n extravasation |n tH bral n was
determ ned 10, 30, 60, 120 and 240 m nutes follow ng DP-BFA adm ni stration.
20 The content of Evans Blue (g/g) and Fluoroscein (% of serum in rat
brain was walmuiced ed usi ng an average of 2-3 individual papiypbeiper tine
point. The results obt ained in the experi nmental system as described above

denonstrate tha ect on.t BBB bi I

reversi bl e. g@fﬁ’ @ﬁgeé; &g ?‘h@‘ggﬁ@ [r@ B@ﬁft@%t s of

DP- BFA ar e nzéuﬁﬂl Ao a/onéaﬁfahoh Emt) Whsreird MECShrdssdnatd ¥es of

DP- BFA-3, 12 nmai ntain BBB perneabi y for less than one hour, having D1, 2

of around 38lcated emceniatian iof thedestédheanpruntltibat ¢licits dconmulation of east 50%

Compounds, o 558 a7 Py e Sk Sl in oukl gt Bkl chol i e

noi ety, sha ¢TSI OFEH; her tested
3, 12- BFA d\gfif]?/atuvggﬂ 71 $ftbillpctimifitiof o 5 TRl NG g%egﬂguﬁg’g‘fﬁgry 2005 WO

02/ 11666 PEate isoﬂieaﬂgiﬁﬂ@ma’fdtjumdens DP- BFA was shown to affect BBB opening
in the rat n.in Vers ner. Vari ous, DR- BEA hgve. different
dur ati ons "(qllﬂasm‘ﬁe By@qnﬂ%@qn&a%g@up ENCESAsRAagety 50 %gl ogy and
safety studbrRs vl ﬁFﬁgﬂiﬁ &qlgl gatpated for safety and toxicity.

° he t tedpc %%8 v

| ncreasi ng doses of unds” were adm ni stered

intra-arterially (i. into rats follow ng the protocol described above
in Exa Ie -i Al \ mtore.df Q eval uate

| et hal % 81 240 VYo MOEES SYSIEOLIGLING, E6—t eéncentration
t hat causeqmm rﬂ;@%,ﬁzﬁmn ,.q;elayﬁ, s,gi ty data of d| ffer ent DP- BFAs
(in rats) ecure 1240 106.5 0.76.1

In order to study the ab1]1ty of DP-BFA compounds to modulate blood
tamor barrier (BTB), a model system of C6 glioma-bearing rats, was employed.

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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3,1478119.11.28.6 3, 164315518223.9 7, 736067132 192.7 3, 1% R zéﬁ. 3
0.519.1 3,14-POU4134 186.2 0.921.6 3,12 MEG PO480 151127.5 3, G PO430
53.0 0.510 3,12-PC80 1623:1:43.5 3,12-MEG PC15 210 11.5 -
3,12-DEG PC300: L 6015 220 15 * sodiumsalt 40 3 February 2005 WO 02/ 11666
PCT/ 1 LO1/ OOwbInsakety index is defined as the rati o bet wpetimtolveo7iet hal dose
(LG and the mninal effective concentration (MEC), wherein MEC
corresponds..tq . of orpound t hat
elicits accHfw arrops BEAsmoleciles PDRARABLE o accunul at ed
~i'n- control %Enhﬁ isthﬂiﬁ;ﬁ%(ﬁ WathoviSiphic! e onl y, i.e. total accunulation of
3g EB. The hrgher A ‘I‘%‘T‘g the higher the safety index.
Concl usi ons: I ntThEdulater@mum{)r okl sygtmtaf G gliomat-eariog sdie dewiibed/in ndex by
2-3 folds u ni ficant.l erin ten 10 .EXA 23: In vivo
rodel | oyst eHFRE o SaE s Potad BE b bt RO ek R B b 1§ 2t on
(tumor-b.eaerAfbﬁﬂaéﬂabimqofodfeim%ﬂnﬁwﬁ)éblmlﬁahibhﬁ%r@B iBFA conpounds to

nodul ate bl ood tunor barri‘er (BTB), a nodel system of gl i oma- bearing

rats, was wmmm@n totsgraﬁwmb ol 9mpor barden(BIB)i R experisgnialt h C6

O o BeLls 5Bt 8 el 5% R RRR R EHE B PR, 1 20

scal p bone fts w&e fﬁzzﬂier ﬁ:rleiﬂ@d with BP-BIL2 Vﬂﬁttéétdzdsc as, s condehgtichs Hami | t on
syringe, 10 | or 5 | of media, containin 5x105 Cb gliosarcoma cells

were i noculaeue their §Gshealueso miezg unilaterally i sed 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
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cortex. Coordinates were 1 mm posterior of bregma, 2.5 nmjgehrgh90bs and 3
20 mm - depth. The needle renmained in the place for 5 mn. After renoval of
the needle, fascia and scalp were sutured. The rats were checked 6-8 days
after inoculation, when tunors of sufficient size (20-60 ng) had

devel oped. Woanztiea®r was wei ghed after F-Na visualizati orcamobi/dizssect i on.
Parts of the rats' brains were subject to histol ogi cal exam nations and
nonitored for Evans 25 Blue and Fluorescein uptake into ipsilateral tunour
tissue, peritunoural tissue and contralateral tissue. Results (not shown)
~obt ai ned from expamheRben BOTYHILY atos fested tofupbundsuiave shews singlaf at s ( not
treated with the conmpounds of the invention) denmpnstrated that

per meabi | i tipvels of BB apewadlatiomy tumer apdin nopTppor 8% 130N Kiorescein i s,

respectivel y. A= 0 i r the
ot pes. P et 1) SRR G AR P e M) - D

Ef f ectE of way zitrmuﬁthEeﬁ&ebrmflﬁnuﬂa&’?l MThEB&l-aﬂgbrlsffﬁnom refgpdrhnemithl in ]
tunor-bearing rats) The bil ateral. el .. system of C6 glioma-bearing
rats descri%’é@n}‘ﬁeaékéﬁﬁméo‘?@aém%@%w SPeHIGWART ng of vari ous
derivatives Bing@n 1 q?qtg (W gL bl ood brain
barrier (BBB) 1| %%%@P?%lnﬁa?ﬁ;&{ el Pn%a%n#g%t?dgﬁﬁtﬂﬁag%u%% OI%EPNDr barrier
(BTB). The txpemwhivhnvad 22 {imeckigherehatethe FBoledels m theawpitemdBtissas f ol | owed
except thmﬁ turrgr-ieari ng rats were further treated with DP-BFA. The
tested co _ §?t1°aT2_3 ncentrations around their EC50 val ues, were

uni | at ef@l | gopdhidiid, 1NDRA-PO), ShbGed tle H54 %c%ﬁ@éﬁ@é%n%ﬁeﬁ}igﬂne?’o seconds as

: t
described in Exanple 17. Animals treated w vehicle only “serve as a
control gr odpB WPESghabial timats. Thisebimpoundpamgabilizdstthe ébbodyumensur i ng

| ati f i d E o] d in,t -t
(NT) 41 a5 uctes BIB 2F dob SkPesioy Gefteua b toron oot Bhits are
summar i zed e ABREIDDE-IFA SRAGdtHves inay, thitd Qv 85 Heditd@HaBR dehe ratio

f EB

between the levels 0
specific and selective opening of the BTB.

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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accunmul ated in tunmor and those accumul ated in non-tumor bygiduddSPHES
(TINT). Table 9: Conparison of the EBB and BTB openi ng by vari ous DP-BFAs
BTB BBB Specificity Ml ecul eEC50 * EB g /g EB g /g Tunor/ (M Tunor Non-t unor
Non-tunmor brain 3,12-Na2244484391.10.3 3, 12- P041021462.5 1.56.3 1.3
3, 12- MEG PO#W®2118686 1321 41.2:;L 0.2 3,12-DEG PO474: 234pcBaLodoors 222 5
3, 12- PC5271721021 80.5 3, 12- VEG P0201262 3, 12- DEG PC601152 Manni t ol 25%4.2

= ! ] : bruary 2005 WO

8L+ ed conpounds

“have shown §¢nfﬁdabﬂlza{:|6ﬁe| S of EB accunmul ation in turmr and i n non-tunor
brain tissues, i.e. TINT ratios of about 1 to 2 Wth mannitol (25% the
EB accumul at i on Reameshilizatien,of thafdeodustinal bapict BREY byRBEAeWason in t he

5. 12. DEG, o epalc A A B RERAOENL Brige NP MR SRt TED Dl o bar i er

(BTB) mefi f fisdrestessoding ealt(FiNa}, o the blddd%ﬁselhmct‘ﬂe ¥ee&a22 times higher

than the EB levels in _the non-tunor tiss
Sprague-Dawley (SD) rats, welghmg from 250 to 350 grams, were

anesthetized with a solution of Ketamin (100mg/ml) and Xylasine (2%)
mjected at 0.1m1/100g body weight. The anesthetized animals were injected
with 0.25ml F-Na (12.5mg/ml) into the 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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(TINT ratio = 22). 10 Conclusion: 3,12-DEG PO4 showed the pmglia5PRe6sfiC
effect on opening the BTB in C6 glioma tunors. This conpound pérneabilizes
the bl ood tunor barrier (BTB) of C6 glionas to a greater extend than the
normal bl ood brain barrier (BBB). DP-BFA derivatives may, thus, serve as
agent s capaboazefsss speci fi c and sel ective opening of thep8FB.ovdd1EXAMPLE
25: Unil ateral DP-BFA adm nistration in SD tunor-bearing rats Evans Bl ue

and Fl uoroscgi e at i | nt | i rs_was ._exam ned £ ol | ow ng
ni | at or ) SR ARER i sl dedicfedtin THERG: A RIFBRmERERGS 20 10 v
3, 12-DEG- HRRY &, himingly Aéhires 40 ttio\yd bloddNapiipAmbEing taldfBht @k rdB manni t ol
(Fig. 20 . The relevant conpound was infused into rat brains at 9 to 12
days fol | oviEYelas reserdedtat 3 sesondsoang) §0omiutes folowing adwinistrasigniof Exanpl e 23.

Fol Towi ng_ 330 HEeBRh GiESARiaBoRRub S mhd FRRE-RRPRNEIET 002 |

only in5 23B)he vehioRr(Fig. s€ye in the ipsilateral hem sphere. On the other
hand, the carbo_counterpart_of the DP-BFA, i.e. BFA 3,12, and the
hyper osnot i ¢ ag&hRccordanss ith this abseayatipn, 7 1Qanawuies fellpvwing#re BXN@ non- t unor

brain tiss o . WOR R : EXAMPLE 26:
Ef fect of %gﬁ%?—l%g) %hﬁ%@(%gb%ﬁ%aﬁgra rrer %(e é%@%@adp@}ﬁ%@%ﬁ&ﬁﬂtﬁ BN

Per meabi | i zaimalstredted dthid, INOEGEHBO Nk, than in e vitRish obthe BBafBHA was

i nvestigated,in rats by ponitoring | eakage of the fluorescent_mrker, 5

f 1 uor escei rinieyls that wsre ingactedayith the EniNe ped pelyelg oplysEiguses 4B-BleTlg | er a.

Spr agu J QA r . r@@RP/\er e

anest hﬁ%@&%@%ﬂ éo gfﬂlu)éﬁésg%ﬁ't ﬁg}];al%?ﬁlﬂe(?\%gﬁ&n%/l %ﬁ% %n yl asi ne (2%

i nj ect ed atpefindabilizhG0g ahed ByNaeblgpt frohinthe dbibemt vessdly stdhaustinal lsvaler e i nj ect ed
.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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with 0.25m F-Na (12.5ng/m) into the jugular vein. The rgtdfigdryBbepd
vessels 10 were recorded with a 3-CCD col er canera (tell CSb850) attached
with a c-mount to the | NAM L-0960 m croscope for ophthal mic surgery. The
m croscope is equipped with a Iight source and an appropriate filter for
F-Na detecwomiisdfter 10 min the retina was cl eared fropct/ebirda. At this
point, 1.5nml of 3,12-DEG HPOU4Na (12.5g/m) was infra-arterially injected

P, P craraRtar ey AR R S ol SRR "5 "5 1 2,

4, -8 and 1Gromdunuédanti-tinodwifer. Odier compomids ong &, 12-MEGR( alsbhe sane

experinment was repeated in a second group_ of contyrol rats, where 1.5ml of

vehi cl e ( Tlsmopstraied # sigoifacapianti-tymon agiivityy thapghto gleaer degtPhist ead of 3, 12
DEG HPO4Na. ,{nzn?_' il'lpﬂi- L Sl ME s d-Be ood vessels
at the pos ‘é%hg)r{o par F%% e&%%aﬁg? eye#gfggrﬂ%tﬁg:{%tl nda aF(131\§}glr‘{1)[hit was
denonst sat esthibitadytdtyxic bffect ontheami@l | owi ng admi ni stration of F-Na al one,
all the fluorescent dye was conpletely cleared fromthe area surroundi ng
the retinal blood vessels. However, i.v. injection of F-Na in conbination
with i.a. injectd . 12 s j sNav@ccunul ation
around the bl oo a\i}%sfgél%t%tgunt eﬂl"%?hl ﬁgﬁmﬁ%\%@ﬂ#hﬁgh@gggage of F-Na from
t he bl ood vessels, in the presence of 3,12- DEG HPO4Na, is an indication

aal harri or Ly tha ~nn

for the pernmegbizatien—ef—the—-bload+etimal—barrer—tn—the—eontrol
ani mal s, wherg only vehicle wap & r‘r‘pﬂi%trélt edrumet ead of the DP-BFA drug,
the results were siyf t o t hpseOoReeirge gni L Nj ec j O0|F- Na
al one, nanely|by 1 n!e%lfes f ol | tins (MY ni nbrﬁ%hﬁ}:iﬁn, %&?%@?‘é cence
coul d be deterted in the bl ood| vessels or |a e area surroundi ng{t hem at
the 44 3 Febrpary 2%%5 02/ 11666 PCT/ 1 L( 1/% 713 . 1etlinal level. The
results depicted in PE es 3AIC rep?resent a 8?%9% phia of "~ the eye, nanely
pictures of tfie_eye blood supp[y 1 magli ng flaken at the retinal Teyel as
recorded at 3p %éé‘é\ﬁ]él@'%@ﬂ‘i@ m nut 88 f ol I|owtAgE &8ni ni stratdbn of | F-Na

either alone [Frg-—3A), _or Tm gonbination (W tn 3, 12- DEG HPOANa (Fiig. 5 3B)
or vehicle (Fjg. 3G,12-PC 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-HPO,Na 5 1.5+0.3 <0.01*
3,12-DEG-PO4Na, 30 1.6+04 <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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In accordance with this observation, at 10 minutes foll ow aghidig 2boda
adm ni stration, higher anounts of F-Na could be detected in the vitreous of
the aninmals treated with 3,12-DEG HPO4Na, than in the vitreous of the
control animals that were injected with the F-Na and vehicle only (Figures
4A B). The %@ oagwesrul ati on of the fluorescent signal at pbemwiborepus i s due
to the BRB perneabilization and F-Na | eakage fromthe bl ood vessels at the

t |1 I Concl G bl t f th
 blood reti HESPBEORNS ALY BURRC A PG LU D RARBEOS et na and
“vitreous. e Furhbr be%!iﬁhF rhts Rk K&k TIpH inbBn1BiGh WitG aditigle  unTor

-effects of varrous P-BFAs wele studied in the In vivo nobdel system
descri bed almwgangingf@ops e AVuMef8da- nﬁ!-eﬂﬁl?mgh&obphosph&te (Qil2-®BG | y

adm ni ster at the cqncentrations previoysly._ det as_ bei ng
effective %b@ﬁﬁ%ﬁﬂﬂ?ﬁt"?@ﬁk’éﬁot"ﬁ@oﬁﬁi PF@IPET%“S&E“E%%E" Bfue and 20
Fl uor escegi gﬁﬁﬂt ure for tunor

i nocul a?orr}a)&efhélac escr dr%ggafq-f@@ é%‘??g@fég&fbf? Howed On Day 3-4

foll ow ng |Tlmzptbtago-paiamurteey®as galgated,amddhacmninloﬂ carofi] aveeryewacannul at ed

t hr ough ext rnal t|d rtery and the tested P-BFAs were infused over 30
seconds, %IEE?,‘W Eﬁg\ﬁj% 17, except that in this experiment no 25
markers vere ad ra&érthérttﬁ)oﬁtaﬁaﬁefithreatémwmt%em@tﬁetﬁtsme&euntII Day 7- 9,

and then sacri |c‘e “"Coronal sections were obtal néd, stalned by
eosi n- herratam;théﬁzedvaﬂdKemmsdmﬁdzml(ttldegﬂﬂﬁDg@msdnodﬁmtghk,ne t unor vol une.

Ani mal s treat d vehi cl nl, rve ontr andard error and
St udent 1% ‘F(ﬁn?’“gts es"t“ﬁéﬁ?g %g%(;fﬁagﬁgﬁﬁﬁ% R’G’QB(% VHEsults are
sunmmar i zed ﬂeﬂxo?&pﬁtﬁl doproftcRd lﬁﬁ@ucﬁﬁsesé%‘ﬁihofnrfﬁfmwm."h'é%?édﬂ weldthdbl e 10,
P- BFA conpounds exhiblt® cytostatic effect on glioma tunor growth in vivo.
Under the eshiped mmmomal semoa steipedraith IReostoapliodosing ped Gnd@went 01/ 00713

conditions e I é he 3, 12- DEG PO4 conpound exhi bited the npst
pr onounced u??@tl UPPect. Other compounds, e.g. 3,12-MEG PC, al so

A significant decrease in the tumor size was observed in the treated

15  animals in comparison to the non-treated animals, Tumor volume was 8.142.2
mm® (N=7) in the vehicle-treated animals and 1.630.2 mm® (N=12) in the
animals treated with 3,12-DEG-PQ,. In addition, the microenvironment and the
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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demonstrated a significant anti-tunmor activity, though to; gl §89S00geor ee.
Conclusion: P-BFAs infra-arterially admnistered into C6 gliona-bearing
rats 5 exhibit cytotoxic effect on the tunor. Table 10: Anti-tunor effects
of various P-BFAs on tunor growth 10 P-BFA Tunor Mbl ecul eConcentra- vol une
P (to contrwigoeztiiggns (M (m) SE Control 08.1 2.22- 3, 12piEGodesdNa304. 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. 1 . 1.3, 12-DEG HP . 5-+0..3<0,01*

3, 12- DEG. POINa2 e sitled aisgh il abpresiate st i06 PR iR pE OF PEfgitrean, -

- statistical diyclsh@@ bdelanfRhbleid hidh BmBoditrentalYRbfatdshs ofiddifidaiBhs, ef f ect  of

- DP-BFA The anti-tunor effect of - BFA was eval uated by nonitoring tunor
vol ume and dbpEwhighers withia thoshepe of thednventiogel gl ixempldsasg infepdedites.  Spr ague

Dawl ey (SD)i rats were inoculagted wih 2. 5x105 .Co i Q ell.s i.n 51 PBS as
Fol | oms. o SRaBrbed G pepoiitng sl s pp S PRt s aatioet " P 20
skul | posi thypthe obfife wWhidhi foBledi on of the periosteum a burr hole was
preformed with a Immdrill in the follow ng coordinates: bregna -1.0,

3.50mm | ateral fromthe mdline on the left side, and at a depth of
3.50mm The cell 46 3 February 2005
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WO 02/ 11666 PCT/1L01/00713 suspensi on was manual |y inject th of
3.50mmusing a 10l. Ham lton syringe. The tunor bearing %@%@Eg@?reat ed
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

(i so-osnot i woniifees , pH=7.4) infused into the 5 external pcanoisiartery for
30 sec, at a velocity of 3 mM/mn. The pterigo-palatina artery was | egated,
and the conmotid artery was clanped at the tine of infusion. Five
days after culation of the C6 tunor cells, the rats were

anest heti zed with Ketam n/xylazin (1:1) 0.1n/100grans body wei ght, 10
perfused with saline and fixed with 4% Formal dehyde sol ution. Brains were
renoved and crydpr ot Actompoiand af thegensrel foohulailon for 48h. The brains were
then sliced in coronal section, stained with Haemat oxylin-Eosi ne and
underwent pat hol ogy eval uation. A significant decrease in the tunor size
was obsegved in the treated 15 animals in conparison to tigg non-treated

ani mal s. Tunor vol was 8.12.2 mB~(N=7) in the vehicle-treated aninals
and 1.60.2 mB (N=I in the aninmals freated with 3,12-DEG PX4. In
addition, the mcroen d_ﬁonrre%%oanﬁ th% nat ure of the tunor growh were
different. Vehicle treat ed t r- ea’rTéng atS? exhibited a renarkabl e | ocal

cell expansion in tdge cortex, white tter and 20 nmeni nges. The C6 gliomas
appeared irregular and highly infiltrativé and showed a high tendency to
i nvade t hrough the perivascul ar |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 growh. The C6 gliona

i nvasi venes® & Hagnaew P?Hlypﬁéﬁﬁmlé%é#lb Qb VEETHRS di ni ni shed and a 25 solid

Lo b REuhIRY O Emb? athaG Gifheaied BF uhiafirk & alipiAR) dinas  Found

into the nmeni nges aroun e 1 noc on area and sub-
Concl usion: cotptRingHerRk 4o SO@uthdnatangni fi cant anti-tunmor effect as
i nhibiting tunor invasjiveness and rate qf growth. Thus, - BFA conpounds

may be usefRP 15 HriCHalpPCh Ll CHlalorly » Arherein v & apdiate egsh ¢ ypors. 30

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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47 3 February 2005 WD 02/ 11666 PCT/1L01/00713 The skil | ed @i sanons | |

appreciate that the principles of the present disclosure are anhenable to
many enbodi nents and variations or nodifications, all of which are within
t he scope of the invention. The exanples are intended to be construed as
non-1imtatweeyimed the scope of the invention is to be pefrimesh7is by the

clainms which follow 48 3 February 2005 WD 02/ 11666 PCT/I1L01/00713 CLAI V5.

1. A conpouynd of,the general formula.l: 55 R1\ H-.R3-0-1-0-ZR 0 O
-Z2 1 or a phar %%8%?%‘3% %?"%‘é‘t“@?ﬁe?ﬂﬁl% 153’PFIEP}1§588F{PU6&§&%1}05; R and R2 are
the sanme Oreﬂﬁﬁléﬂe?lﬁmor gﬁéﬁg@h@gy@@lm turated aliphatic chain 10
conprising from2 to 30 carbon atons; Is A[CH2lmB-[CH2]n CG[CH2] p-D ,
wherein in, n and p are each independently zero or an integer from1l to

12, and A B Crandof 8 S86hind BIRARIIHALI BRUSE! filfarLargRval ont

bond, am no; : onyl,  car . oxycarbonyl ,
t hi ocar BonytomPinaspial RS tadtiee isb@aphake. 15 nono- di- and tri-amno
phosphate group with the proviso that no two oxygen atons are directly
connected to each other; Z1 and Z2 are the sane or different, each nay be
absent or_igndepgelentdon 88 %o B X hnBHl A5k ST chbbR! UM
pot assi um “amMmohi um no-, di-,

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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tri- and tetra-al kylamonium or b) together with the phesplip,4yodpsforma
20 phospho ester of glycerol, choline, ethanolam ne, inositol, 5Serine,

nono- or ol igosaccharide. 2. The conpound according to claim1l1l, wherein Rl
is 3 carbon atonms in length and R2 is from 12 to 16 carbon atons in

| ength. 25 3, The conpound according to claim1l, wherein RL is propyl and
R is dod%rﬁm-Octmlegarﬁedoxw)cﬂloza@&ygm@@‘namaal@DEGLRW)DW13 4. The

conmpound a rding to cl ai , eregin C i nono- et hyl ene gl ycol
or di-et hyﬁf-ﬁ%a%chezs@%ﬁ%é{r 91%0%’\.‘\’,21 =%§§B‘%¥S%§§§E)d}sng to claim1, wherein
“the total fumd i ' | g{gd 2 € (phS, from6 to 26.
6. The Con@pgﬂﬁ?cgaéﬁgggrylﬁgf})teg‘ﬁ)ﬁ %@&?Ebgﬁﬂﬁé’ﬁe nlﬁgﬁ?@,ﬁ%ﬁ%ﬁb eér of carbon
atons in F@.@ﬂgﬂd@lpnmmhglﬁ@ {3 ppdg, to 22. 10 7. The conpound according
to claim1, wherein Z1 is choline. 8. The conpound according to claim 1,

wher ei n Z724(4-Qasadecanapldxy rthyl plospleatheding (3, MRAYEGHRS), and sodi um 15 9.
The conpou cording to claiml, selected fromthe group consisting of
o P aamoyt- oS rsoBoylory St hesmts] PhroRbPling kb SHAEC-P6) a4 Pos)
4- Ei cosany)_ t P C | phosphate (7,7-PO4), 20
4- Hexadec a%\ gg?%%@@ﬁ%ﬁ%ﬁ%ﬁ%%ﬁéw(@?@%d@) ,
2- (4' - HexaglgrapRydsanonIek Bitlyl phosHAR: ,I@D@G@&% PO4) ,
4- Hexadeca%;gl oxyetshyl ph%ygpha eﬁHFS,Blz (et hgr ) - MEG PO4 ),
2- (4' - Hex adtiicosphpboxyethyb phiespimte (3his pdthed-NIBGEPOEt her ) - DEG PO4) ,
4- Hexadecy| %hosphochol ine (3,12-PC), 25 2-{4- Hexadecanog oxy) et hyl
phosphochot{heE[cosanyigeretioxyethyl 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),
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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2- (4- Hexadecanoyl oxy) et hoxyet hyl phosphochol i ne (3, 12- DEG #pkuary 2005
2-{2'-[10"- (Hexadecyl - 4- oxy) decyl - | - oxy} et hoxy} et hyl phosphate (3, 12-0- C10-
DEG PO4), 2-{2'-[10"-(Hexadecyl -4-oxy)decyl -| - oxyl et hoxy}

et hyl phosphochol i ne (3,12- 30 O Cl O DEG PC), 4-Cctadecanoyl oxyet hyl
phosphate (3, 14- VNEG PO42 50 3 February 2005

2-(4'-Cct a éahi@(ﬂ@@ppg axyysteoxydthyimiwspbate. (3, 14- DEG PO4)

4- Cct adecanyl oxyet hyl phosphate (3, 14- (et her)-MeG POY),

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

- 4-Cctadecyis R ) ecanoyl oxy) et hyl
phosphocho#l ne g@?ﬁ%@@é&r&@g( C&%ﬁ‘agg‘égﬁ%y oxy) et hoxyet hyl

phosphochobichaibadidaidsRoubyl héymoshaind oxyet hyl phosphat e
(3,16- MEG P 2- (4' - Ei cosanhoyl oxy) et hoxyet hyl phosphate (3, 16- DEG PO4),
4- Ei cosanyl oxyet hyl phosphate (3, 16-(ether)-MEG PO4),
2- (4' - Ei cosanyl oxy) et hoxyet hyl phosphate (3, 16- (et her)-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,
2-[2'-(2"-Propyl ei cosanoyl oxy) - et hoxy] ethyl Phosphate (3, 18-DEG PO4), and
2-(2' - Propyl ei cosanoyl oxy) et hoxy et hyl phosphochol i ne (3, 18-DEG PC). 10.
The conmpound according to claim1l which is 4-Cctadecyl phosphocholine. 11.
The conpound according to claiml1l which is 2- {2 -[

- (Hexadecyl - 4- oxy) decyl - | -oxy] et hoxy} ethyl phosphocholine. 12. The
conmpound according to claim1 which is 2-(4'-Hexadecanoyl oxy) et hoxyet hyl
phosphat e, nonosodi um sal t.

5]a



ks il . Rl

13. The conpound according to claim1 which is 3 February 2005

2- (4' - Hexadecanoyl oxy) et hoxyet hyl phosphate, disodiumsalt. 14. The
conmpound according to claim1 which is 51 3 February 2005 2-(4'

- Hexadecanyl oxy) et hoxyet hyl phosphate. 15. The conpound according to claim
1 which is 2-(4-Hexadecanoyl oxy)ethyl phosphocholine. 5la 3 February 2005
16. The conpound according to claim1l which is

2- (4- Hexadecanoy) oxy) et hoxyet hyl phosphochgline. 17. A pharmaceuti cal
conpositio -con%#?%@ﬁ@o%Pé) wgdeickm L whigheispt abl e carrier and a

conpound of 4| I f.Qr ol [y 8 maceutically acceptable salt
t her eof , ?%)(& %ﬁe"%@gﬁﬁgl%ﬁ%"gﬁw@%@h—g%g"lw?erei n:. Rl and R2 are the
sanme or different, saturated or unsaturated aliphatic chain conprising
from2 to 30 carbon atons; R3 is A-[CH2ImB-[CH2]n-C[CH2]p D, wherein m
n and p arFl.eacA phaepesdicill ycampositonancempegep faonpHartmacéRicadlyd A, B,
C and D are each, independently selected froma coval ent bond, am no,

am do, oxydf&Rptabla ocarrietr pashyh | compeERg| of ofhe agensrgl | formuli ak.b ¥y,

phosphat e, 1N hosphat e nosz, .di- and tri-am no phosphate group with

t he provi s@%ﬁ?e"ﬁb‘m@&&%ﬁg}agﬁ Sagttg?fé:ogre directly connected to each other;
Z1 and Z2 are the sane or different, each may be absent or independently
sel ected froma) hydrogen, sodium lithium potassium anmonium nono-,

di-, tri- and tetra-al kyl ammonium or b) together with the (phospho group
forma 0
R1
\CH R3 O u 0—Z
/ ] 1
R2 0—2Z

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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phospho ester of glycerol, choline, ethanolam ne, inosi toiFeb?Gérk%ﬂs nono-
or oligosaccharide. 18. The pharnmaceutical conposition accordinhg to claim
17, wherein the conpound of the general formula | is as defined in any one
of claims 2 to 16. 52 3 February 2005 19. The pharmaceutical conposition
according to claim17 further conprising a biologically active agent. 20.
The phar mat®ut i the¢ pbapoadcutioal aswopasitien t acairding 19, olbien el thgher

bi ol ogi cal Ig/ actjve ag nt. i.s a therapeutic agent. 21. The pharnaceuti cal
conposi t i ofPBEEsngaly F‘{gl?ﬁrl[}l 116 a8GRler ei n the biologically active agent
“is an anti-cancer drug. 22. The pharnmaceutical conposition according to
claim 19, wherein the biologically active agent is a diagnostic agent. 23.

Use of a cpopouTHe Ghagc@itRaPlcoifsitfonl abrdfhiel & cldifh TONUIRGEMr theof a
medi canment. 24. Use of an effective anbunt of a conpound of the general

formul a | belogledllynaciveragenyiscntheodpentiaiagentl to 16 for the manufacture of a
medi canent for increasing perneability of a biological barrier. 25. The
use according to claim?24, wherein the biological barrier is selected from

t he group nsiSiin f _ski.n.;cornea,.conjungtival, nasal, .bronchial,
buccal - vaginal ThhcPhgRnePSlRal SPRERich Ahaie) T icuBB° Ae; pPRB0NR o

bl ood b.raj);a,l(béégﬂ}eé@ﬁ‘ky%séqt {seat Arfti-BAidel @fug bl 00d tumor barrier and bl ood
ki dney i nterphasé. 26. e of an effective anount of a pharnaceuti cal
conposition of claim 17, for the manufacture of a medi canent for enabling
or increasing the penetratjion and/or_accunul ation of a -biologically
active agedt- i nThdharmaestical spmpesitipadpecaréing fnicdrim gfi whesgadthsi t e or

organ. 53 3. February 2005 27. The use. according to claim 26, wherein said
privileg edgléyfc@cagﬁz %gtafgrpgegz is a diagnostic agen{.

23, Use of a compound of any one of claims 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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the spinal cord, brain, eye, testis, a gland or tunor. Z%Féﬁﬁa@fzoﬁﬁ
ef fective anount of a pharnmaceutical conposition of claim1l7 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
is suitable for admnistration with a therapeutic agent. 29. Use of an

ef fecti ve 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? ﬁc‘é)raﬁ]lgj té’c‘fla‘inﬁaﬁe@a‘e?%ﬁ@b‘f p&?‘f&%ﬂﬂ?‘é‘f AT O di canent
conpri ses @letsprg{afg&t&lb aiﬁ?ﬁﬂ:t tesﬁg'a%ﬂﬁd‘iﬁ%@%rc' aim29 wherein the

er apeut

medi canent cohpri ses the agent as a separate pharnmaceuti cal
conposition. 31. The use according to claim 28 or 29, wherein said
therapeutic agent is selected fromthe group consisting of anti-tunor,
anti - vi r al28.antUsewwLawbffattive amoiuntf efrmypharmeveiticalfdoampasitoonyof claim 17

neur oprotective agents and. bi ogctive peptides and proteins. 32. Use of an
ef fective é’ﬁﬁ%%’lag‘flrf]%?t‘ﬂﬁé%r?a@@ teagrnt deniseaimeng H?éfceéﬁa BRIYPUS SB§iCHIhe

B

according to C e medi canent

adm ni st r afitaBleMor AdainBithlio WA thikMbutiehgdnfebruary 2005 34. The use
according to claim 32, wherein the nedi canent conprises an anti-cancer

drugs 35. The use according to claim 34, wherein said anti-cancer drug is
present as_a__separate pharnaceutical conposition. 36. The use according to
cl ai m 32, dhé&fssiof amfleqlivsramannt of erphagaaceuical pempesigospdclaiin By forthe use

di | ai ia th IS i he br.ain. .. Th
ccor di ng 08 rdikdse HERE e dded Geal ok A etl diertbe sy
consi sti ngyi@dase HrCdiSGYMRy ifllal fect TEURR! Bt Pand FheRIR RS nBeambyTPhOM,

| eukem a, sarcoma and nel anonm:
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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54a 3 February 2005 39. The use according to claim 32, Wagtgiarsapgst unor
is a primary or secondary tunor. 40. Use of an effective anmount of a
pharmaceutical conposition of claim17 for the manufacture of a nedi canent
for treatnment of an ophthal nol ogic di sease or disorder. 41. The use
according to claim40 wherein the nedicanment is suitable for

admnistration with an effective anount of an additional biologically
active agent. 42. The usg accor dj ng}é{o cl aj m 40 wherein the nedi canent

conpri ses 4 bi oY asqording: foelaggelsd, whereinrihe megdicament GPRPIISES @ai m 40,

~whereint @%QM?H&I ogi c disease or disorder is selected fromcystoids

macul ar e Age-rel at ed macul ar degeneration (AR D), intraocul ar
i nfections, intraocular inflanmations and intraocul ar malignancies. 44. The
use according to any one of clainms 26 to 43, wherein the nedicanent is
sui t abl e fifr. Themiseiastodingto dyimB34|l wheesie shidraiti-cancep diugnis preshmit ms at r at i on
or by regional perfusion, enema or_intra-organ |avage. 45. The use

accor di ng SCRARH PRHEIASEUEG CREPPEIICN. 43, wherein the medicament is
suitable to be administered intra-arterially. 46. The use according to any
one of clains 26 to 43, wherein the nedicanent is suitable to be

admi ni st ergl i nAYshaEebiding 1€ oIk . Aot ¢ nifoR TR R cBpural
pharmaceutical 55 3 Februaryg2005 conposition of claim17, for the

manuf act urrerebusesystah.canent for increasing accunul ation of a diagnostic
agent in an organ protected by a biological barrier and wherein the

medi cament is suitable for admnistration in conbination with the

(rjr:aﬁg? gi{ L . gfe n];h'e If's8e' acI&-edngs ?0 812111% 3%? %%%i%lltﬁg tu%orcils %Il rﬁ'lellzrafiﬁ).r the

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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medi cament for increasing accunulation of a diagnostic aggfdpridly2009r 9an
protected by a biological barrier wherein the nedi canent conprises the

di agnostic agent. 49. The use according to claim47 or 48, wherein said
organ protected by a biological barrier is the central nervous system 56

39. The use according to claim 32, wherein said tumor is a primary or

secondary tumor.

40.  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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3 February 2005

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.
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