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DRUGS FI ELD ON 19 MAY 2003 nventi o
conmpounds co Iﬂm Mmmlsteroi dal anti mm mmmHIMy drugs (NSAI Ds)
coval ently |inkedseea phospholipid noi ety VI dging group, to
pharmaceuti cal conpositions conprising such conpounds and to the use

thereof for the treatnment of diseases and disorders related to inflanmmtory

conditions. The p t rﬁt‘%s he synt hesi s of
sai d phosphol i pi dﬁm%%lggg [Z?ml\ggl Ag%T ?@ﬁq—g IIENVENTI ON

I nfl ammation is an i npor ANTI-INICAMMATORVWDRUBGSdef ense process. 15 20

I nfl anmati on becones a pat hol ogi cal process, requiring mnedical

i ntervention, when inflamuatory nedi ators cause excessive danage to the

sur ro%ndllg:];mt‘bﬁye Hﬁ%ﬁi‘ jf'(,glesuch pat hol ogi cal processes are rheunmatoid
arthriti stCRA—and psorrasrs. cently, a significant inflammtory
conponent has ‘Digepreb@itdabventiontrélates ty Pempoinds coagstsind Aon-sxtsiphlanti-

neur ol ogi cal disorders such as nultiple sclerosis and Al zhei ner's di sease.
A comon m@amaéordfdrnﬁswg\lmm)@rﬁwal@nsly dinked tea phesphalipidanaiehoriaian

phosphol i @mctl Vi t PLAZ.i..s the common verse
broup of B me B te ARk iieh sorapsuln AP RE tied Ottt

gl ycer Op%%H@géé therbokt Por' tBE BRE@ndr %?dfs@£§e¥ aA8 dtkorddid rd1yg@Rbiosphol i pids. PLAZ
is thought to be rate limting in the release of arachidonic acid. The

ot her 10pr cidfiemnedftonyt@ndéarki Ding invgstihhsthieokélpics fo & pracdessufphthe o be t he
precursor of p|atelet activating.facto PAF and the arachidonic acid
net abol i t¥&L heélscﬂi?a‘r‘iid?l‘tﬁ’éph%@da Bv?th‘feﬁgﬁi?gib@ lipid intermedi ates derived
fromnobilized cell nenbrane phospholipids by the action of phospholipase
enzynmes. PLA2 is thus inplicated as having a crucial role in the production

of the enBACKGROQEND OF PHISERYENITIONer i ved inflammat ory nediators. For
i i tion three classes of deI used, 19 MAY

persi stent i nf:! Erma f S ar'g:'1

2003 corti cost GHGMIRALGNIS a8 (RpgYtaR asRetio] Bgﬁ?sedﬁ’ §S35¢ NSAI Ds) and

sl ow acti i L1688k st potent
and e ec@?lvginzggﬁfbs&?ﬁfegg ﬂqo@'ﬁ{% %dnnﬁ?orgq%%ﬁd?t@g;r@ﬁ %f ortunately,
pr ol ongedwhaenrﬁfarﬂmﬁsey nhedi@gsors Sam&meeﬂtmﬂahhagettb tisd dlercaintiagt tissud.opi cal
corticosteroid preparations are widely used for jnflanmatory dermatol ogi cal

condi t i onExemieii ﬁﬁ%}%a&&l%@wre?%ﬁ%ﬁsﬂraébwto'rdo%rﬂsé%(&/\)mé ast hma nar ket
th u d
bor {1 oot B RAGAI, SLEAMAR il Rorbi} eI hPIDIK B B qhélr ©

di sease piypeessdidars, optxanpl ﬂkaualotgttraedaafﬂelr§sxaﬁ5a@thp& ol drBsis aver e
side-effects.. 1 o NSAIDs relieve the synptons_of inflammation w thout

al t er?hg Aliéleemrf%@swseméomr%@a&@turm%mwynﬂwma&wéﬂ@éw@a‘éﬂ@ oi nt est i nal
and renal leo eff 1The')56 %)ac 1 is inhibition of arachidonate
cycl ooxyge “‘P,I? Okt ?g/ﬁt id " COXZ i soenzyne) and thus

i nhi biting pr Olgltﬁglsatﬂélcamm AR O TR QX ANE O ERAINCH T By mbY BResScidlyi ng
anti-rheumatic drugs (DVARDs) such as gold products, 15 auranofin (SKB),
chl or oqui IngslroiSae dfe 9n-2 band aﬁglyazuou)bos(nhhapwht@ rale&SELfnp@faht)y acgdsaAndspor i n

(Sandoz ( i n t hot{rexate APH, .Phar npci a Upj.Qhn) are
second- | |1ﬁ(§°f§§) Hﬁ%‘ pf‘@srdlfﬂ‘gaisnth ﬁ%ratfzﬁmﬁ‘ﬂggl ﬂ'?ergpe@ﬁee?é(arﬁ@hgow action
is ilde de r ct hese agents
my t5ke %@E@%@ﬂﬁﬁé&t@*ﬁ%@“ 2m¥ e o et DWRDs
has to bepreomsomefgslatlet boivatiegrfactor (PABRAR mdémm&hmdnmsa@dhl eved for at
| east six nonths, the dosage is gradually reduced and may be stopped

al t oget hemetabpliiRexcieqsaaaidstase gerinflpsamateny Hgidiptarmeistest e&'é{ﬁﬁ&@”and i mprove
t h f
(-1 (2" - BbfRES SHP i tosROYoR; by o R MRSk endhfess  one

anti -i nf | PDARisohYs hplicaddd ddtaviieayhairole iaehdproldaston Mhae egumeen or ally

the absorption of diclofenac is rapid and conplete. It binds extensively to
pl asn¥ al ¢aseade. ofglosphaipididetivad érftarempiony meddiadetsg are attai ned in synovial

fluid, which is the ed site action clofenac is a
botent i nhi bi + B9 RFineBCREEmaRtih Bipstitrlo Cinentie el st shown t o
inhibit interleukin-1 (IL- 1 [1) and tunor necrosis 30 factor al pha (TNF-a),
involved in osteoarthritis. Gastrointestinal conplications such as

ul ceration and intol erance are the nost commpn adverse effect of
di cl of enac. Renal 19 MAY 2003




dysfunction and hypersensitivity reactions al so occur. Mny qWéﬁEﬁm th
rheumati ¢ di sorders have sone degree of renal function inpair i are

especially susceptible to the induction of renal failure by NSAIDs. O her
non-steroi dal anti-inflammtory drugs such as salicylates, 5 indonethacin

and i buprofen directly inhibit cycl ooxygenase, enzyne in the

synt hesi §W&ﬁ&93%ﬂ0%ﬁ@§913@|%dpﬁm3&gﬁ @gﬁiﬁgk%géwmj@ i nhi bi t
early reafidons .ol ihggn%rsachi donic acid nmetabolism they may bl ock the
formation ofa rmre¥ n one product, hence |leading to severe side effects.

| ndonet haci n, Caticestarniols are theyncat patenti and wifectivad ageotsih borkradlingyss menbr anes,
i nhi bit c,AHP 1o dep&%ent rg;tei n k<i nase and Ehgi’gho i esterase, |t would,
t her ef or &7 pamgiary Fopiidonse Uptortigpiely prolongaddise RGeS YBHE LSS5 dSAI Ds to
condi ts ong;uh bt effectd qtotp'id?aﬁ BB di& ol OEpars SrOvidel\eudh lf&qnﬂﬂqfrfaﬂ)r{' educe

undesirable side effects by their targeting to the 'diseased cells.” The use
of prodr udgsmatoldgigehcondiesisrand iniwdgdaasraedstroids agouht fas 55 Yef deesasthms

bi oavail abi ity or. increased site-specifigcit or _known drugs i,s a

recogni ze'BanfStn‘éé%E Uf’ﬁec{ ﬁl:?g??’é‘t gre ‘SBE) °& @eﬁ“ﬁﬁ%{mﬁa‘éﬁdm‘é‘%e&ével opnent .
The use oforti@stedid in RP, dhidhthblieh {Hs@ilw #FdcOig Ble nRIEH iaE ddeade)hocesof

prodrugs is also known in the background art. However, none of the

backgr ourdpeanet pipside esure anddsl psgeiatedith spvag sidsaeffects hat upon activati on by
intragel | ul ar ;i es.; | ref i | L1 | ease of
the dfug w tni RS BHERERE bt SiThh BhmaRo SHEHO MelREUBIBEELFERE,
91/ 16920 1tk dizkaseelut piesipve adpirsk gisadnigsingfand atrat yidakffsctariheiransiher oi dal

anti-inflammatory. drugs wherein the drug is directly Iinked, wthout any
spacer, tastiepisighibyionpfiarachidonpte qyrlopsyammnase (¢ wlpmenaiery £ehnbg 5i{6%1 pid or to

avai | abl M gAY 25 These

pr odr ugsﬁsﬁggﬁ?gi@ntﬁgsr@ﬂ 3} gp?%gtggﬁaﬁ@ﬂghgz@srtg @?%ﬁ%‘g‘é&gﬁ% rel ease the
active princi phDiaecasa-rhdikifyigng anti-ehebmatiadhigs (DMA RBrcsuehbs goldprodwess, | n ot her
exanpl es of 0S |.i pi.d prodrugs,. the forpul ation of e prodrugs into

| i posbsnesf_‘%?‘%g‘t“r{gk%r}i @%‘Prp_g?mgﬁj%’@ﬁ&rsélgfﬁagﬂﬂ?ﬁ %@&%%Pe&m?ﬁ@nam es their

pr ef er ent LalosHRt R tSand AN VAREI R RYthbiré@le QETKS APH, PHartRefaQP pas in
the case of 30 the phospholipid conjugates of antiviral drugs disclosed in
| nt er nat | @¥aa¢copdilionggyspfar deaingems of\RAQ Ih st Oasgs thelnmmely gesEe is ill19 MAY
2003 Inte t i, on Pat en Licatiaon 96/22780 disclo c osi tions
conpri si ncé;e wgﬂg?@lgitgrgr SLOrWA?‘&"}ﬁ I'Sa?ﬁpé eg\%caél i %é‘g gen%ﬁ?-n %or{l/%?istgﬂr%ﬁ W}g/e dssoci at ed
Wi th zw tiehtho® Kavekiemphsttdbid effect.| Treaandt agth DMIRIDE RS0 beicomaniclion rel ates
to nonsteroidal anti-inflamuatory drugs coval ently bound to a phospholi pid
vi a a26spafesyeays.diipomplelg rempgioaris aslieves foud lgayh siginzanthss the dosagstifod f or
deliverin I ! i @ﬁg I . di scl osed
conpounds& 8@6%8%@%5(28{5%%%’# gfbpggﬁ én hﬂgg'plﬁgéq?% Sé‘e@gggl{agsﬁt |y bound to
a |ipid cadiogesphid jaind dspageanddmpugvedenehpiney mackerd m Rbdud thepalllhang r el ease
at the target sittge. In contrast to the present invention, the disclosed
prodrug i &verseetiegiaci fic due to the existence of the lo Lipid carrier, and
drug rel ease fHomtiR bifp) 6Ldr@MbBRInG)hRild9shedyl]EQHitd)e B Hont Krofdap dr ug
targeting. In addition, said U S patént doés not disclose phospholipids as
t he | 29i dantiainflammsatoryadrugehtho phetrylasetip adidictags. Bhert given okally #het i - i nf | ammat ory

d . U.S Patent 256, 641 dj scl t hods of .deliveri 1d
speci i1 cafasyritian gEaInEiatar i wi ynlee:  BRss st Ragiey § plifnd MByPiE
speci fic QueinGhi Qnciratibnd SMBHIL hRUtGRed i 8fldvdl tiidE SaidhSi t&bﬁ\?\%&@@t i des.

In contrast, the present inventron does not disclose prodrugs wherein the
active i ngreefiactionsofzthe NS&dDisdislofemnsiig h pptept indiditorral/prostaglendis a spacer

bet ween the active, dr nd t he phosphol i pjd.. Pat.ent . No. 5, 543, 389

di scr osesSaUa ANt hiuAith Srnshavans Siuhilskiont G- FER %o RERER "ent ry

of drygs R alphh (BNl PRILRRY NSt Shkivis USRkBInt BHAl Smplic&icl su@f | onal e
for specific activation of the prodrug in that case, are very different
from t he grwsaation andantolayance Bnethexaos cemmoh atherspefiet of diclofarti Renahi t h
phosphol i pi ds were not nade and with hindsight it is clear that it would be
ineffective to synthesize active phospholipid prodrugs if the spacer
between the lipid and the drug is less than a specific length of at |east 4
carbon atons, because of 25 unfavorable conditions due to steric hindrance
and stereochem cal problens. SUMVARY OF THE I NVENTION 19 MAY 2003 The
present invention provides, in one aspect, conpounds of the general fornula
| OHRC OCRL OHCGOC zZ X DOH2C-02P OR2 OFormula | 5



or a pharmaceutically acceptable salt thereof, wherein: R 1 |§%€§h at ed
or unsaturated, substituted or unsubstituted hydrocar bon chai' gﬁfrom
2 to 30 carbon atons; R2 is H or a phospholipid head group; 1o Dis the
resi due of a nonsteroidal anti-inflanmmat ory drug having a functional group
sel ected m t he p consi.sting of c r box dr ox am ne and thiol,
wher ei n DSX t&r@a@%églypﬁrse@fgweéreacrw POA urgb/@ﬁbp%g S Bithdgi ng gr oup,
-CO-2z- r r on chain
havi ng fi%%ugr\ﬁ{l@d%? car %%@Sa)?@én&sléﬁéﬁgf&rr S se %ﬁ@ﬂrrﬁ%ﬁa&?ﬂ%ﬁ% hydr oxy,
thio and epetiahy kugeptitls to i indattidrhaet renhiefailtechyf N§atbenal group of Dis
carboxyl, X is selected fromam no, hydroxy and thio, and when the

functi onal gro@}d’leﬁﬂomst%m&iﬁi fmil mﬂmmwr)odrugﬁﬁbcha@saélcala&ér bonyI “group. In
one preferr rrbodr e e above ound of formula. js a 20
hydr ocar b‘<5‘ﬂ°%‘ﬁ agm A ﬁar’r@? t(]yo“g@”t Gy S ie KR AT ‘i}t h al kyl
resi due of n@l’fes%rpaiﬂw&}%pﬁ‘bsﬁk%&mﬁHoM&eN@hﬁc@@&%eﬂﬁié?,rlﬁhlﬁﬁ aflyanot her
preferred errbodl ment,” the nonsteroidal antiinflamuatory drug i s sel ected
fromthe lg:acmplsrmd:lhamhanlgdobmtacrtbmetabnhsmdthey) mayi bbdf theformatimoofet haci n,

i bupr of en, naproxen a 6- met hox 2na ht hy| In.still another
P cumgHBAR ABR produs ‘ﬁﬁﬁ%%ﬁé’l"ﬁﬁP& Brssd Gl brbomedacunien 1 om
O e o SO, A8 B i PR Bl AfloE R QeimeRHAREL AGLATANIPI N0 To {he

r oun

invention a e genera orrru wherein the drug residue D

is Inantl&@embedt@r«btemdnh@: dﬂﬂq}h()@{)l@d@stéﬁ*asé)rl dgi ng gr oup and the rel ease of
the active drug is injitiated zymatic cl eavage of an to ester bond at
qgurab\%etp

position sn-2 Bwauwd tbﬁ'@g‘ﬁéﬁlb &ea'f‘l?if‘ytot%ﬂéiﬁ%h*ﬁfifpkleéﬁl ehvage is
execut ed Q¥ AnHRRY IQH i satglgt d(VBEt 1e O?Icﬁ ¥ @&%? BPR'Je' oqagseaﬁ%lzto( PLA2) . Most

preferre conpoun accor nven ron

1- St ear OWedace[&'rdegrrélﬂe@twéffﬂc@srl%aﬂieiﬂtﬁ@eﬂh@ﬁb’th@&ﬁie&@écﬂéﬂl@r0pan0y|} sn-gl yce
r o3- phosphochol i ne, 15

1- St ear oyl - 2- { §h¢ QSG(Qf @odiugh lte fropart desitgdpharactesticsistchoisbioeraassgl } - sn- gl ycer
3 ph h,
1. St okt 35‘?1%%%@)%?@2 ingrepsed sise-sRssifirine f koI duEs i ArsrRanE by | 1 - sn- gl yeer

0- 3phosphggheld fghe &a@ﬁ‘ﬁr@ﬁﬂ‘to@ hgrrﬁgceﬁt?rcal development. The use of various
6- di chl oroani i no) phenyl acet am do] hexanoyl }-sn-gl ycero- 320 phosphochol i ne,

1- Stear oylrpxﬂs {n 3re[p2e;(a2atﬁsrdof:ﬂlﬂrbc1dantylpﬂm of plveinydsas etsarkindehootilenoy|

}128_[]29|()2/C %gicﬁﬁ Osphgqu%ﬁ’b?gﬁ’é‘ﬁﬂ g&f‘é‘?%#ﬁ%"@@ﬁ‘e@aﬂ%ﬂs}pr%qwﬁ/cer o0- 3- phosphoc
hol i ne, njr%] d ?WAID% that l{pjonl(qagtﬁg'ﬂr&{ W%?&EXflﬁlﬁpﬁﬁﬁl ?glgéb'lgpf@érjéﬂdral

|ndolylacet pr opanoyl gl ycer o-
1- St ezu oyhecRerfudat{oh-o{nd- releass obibe zibyg )wt",fnm&tertbgqaséﬁ mrshyl i ndol yl acet am do]
but anoyl } - sn- gl ycer o- 3- phosphochol i ne, 1-Stearoyl - 5-[

1- (p- chl or obengp, é’xﬁqéﬂwﬁ&%ﬁrg@ﬁ JR’WO Q?H'@bé‘ﬁﬁkﬁ,ﬁl&dﬁlosﬁﬂohpld

val eroyl }-sn-g ycero- - pho

1- St ear oyprodrigs-df baligylstes Qﬂi@hﬁrli’slﬁ‘jbida-l énmlﬁﬂ’lmmaﬁ)ryramgslwm@dmlthé dagt am do] 6
19 MAY 2003 _hexano gi sn-gl ycero- 3- phosEhochoI ine, 1-Stearoyl-2- { 8- |
-(p-chl or tsts%r%@ylhpl rvethmwnzsmwp eitheropryhasle of ﬁmimerol hydroxyls of

oct anoyl } - 2 ho
1- Stear oy'T1 B g %%XF& or?fﬂ%var - ﬁ growﬁ&rgwmsoofr&hé)ﬁ ho@t‘%ﬂf%io%mugpanoyl }-sng
| ycer g5 3- Ph&;‘é?g@@ﬂﬁ 8k, ivigen ta.ken orally, rotect the gastric mucosa and release the

1- St ear oyl [ a- met hyl - 4- (2- met hyl pr opyl ) benzeneacet am do] hexanoyl } - sngl
ycer o- 3- paadppsimieilé methe gut via the action of pancreatic enzymes.

In other examples of phospholipid prodrugs, the formulation of the
prodrugs into liposomes or other micellar structures is the feature that enables their
preferential uptake, for instance by liver cells or by macrophages as in the case of

30 the phospholipid conjugates of antiviral drugs disclosed in International Patent
Applications WO 93/00910 and WO 90/00555.



1- Stearoyl -2-{3-[(S)-6-net hoxy- a- net hyl - 2- napht al eneacet am d | }-sn
gl ycer o- 3- phosphochol i ne, 10 %R}i&%{}é’gf

1- Stearoyl -2-{4-[(S) - 6- met hoxy- a- net hyl - 2- napht al eneacet am do] but anoyl } - sn
gl ycer o- 3- phosphochol i ne, 1-Stearoyl - 2-

(6L e g P B A5 10 A o
{4- [ 2- (6-duaipio, M&biﬁﬁﬁmm&mm& ABAs nbn= c&ﬂa&hﬂwswc?ate&wuh

phosphochol i ne. npounds of the |nvent| on are useful "for the treatnent of
di seases awittedbsiormpdesshalpldst hdcd)rttrast; fth@pnwmumyvembmdlreiatmsto ndheswidadnpounds
may serve as, odru s that up n|t| ti | eavage, that may or nmay
not be foﬁmt’o ngg)atggy yes H%Ya O@rp nlgh‘éfm Y 3 PP PHBe( s) ,

rel ease nonsteroidal anti |nflammt ory agents at the diseased site. Thus,

i n anct her aspEd PateieNo.ny 41, V%dpcbsd:ﬂemeﬁhnlrﬁmadelmdrn@l dragsrposi ti ons
conprising, a pharnaceutlc |1y ac ble arrier and, as an active

|ngred| erﬁeeCQVE’é(rfﬁdﬁ‘ﬁ%PeHP I%gf’cj'é rdielRied cPMpOLipds eYEPIE 41 | HiC- O C- 7 X

Hz | ceutically
accept ab I%en%svgrlap %#%88 agé\/\% é%vg]ﬁktl? b"“‘]“gé‘%\% gﬁp%‘?‘%?{ ‘G%g % géég?ed
subst i t ut @@dupfvhicts g tact Wt AOdENGrd?ea Fdledse b didtaly kitg Thicomrast tettz0 car bon

atoms; R2 is H or a phospholipid head group; 5 Dis the residue of a
nonst er oi RIgend aventian, tbmdwmsyd rasgug issiisgpacifiaiiueite e exgstongs efdhect ed from

the grou nsistin am ne and thio ein Dis
at t acliod IR GaETrs Atk REERo R P RS Gl repstighen SRS
wher ei n Zdﬂug t@rg@ﬁﬁé’rlﬁta@&tf% &H?é@f- S'E)ﬁieﬁﬂdd%éq{&%l%h%@ phB§IHd PRSI RGhé rOm 3 to
15 carbon a is selected fromam no, hydroxy, thio and carbonyl
gr oups, 1lap1dtsvatrldr$1ator\mbmpoun@ dqmnmsmg\abnsgwrouial aiti-nflanmardgpxpigs. X i s

sel ected from am no, hydroxy and thio, and when the functional group of D
is amno, hydrgxypgentihos 236 681 @s@%&%iho% 8¥BeliviiRigRihArpB& Bkl al
conpositions of the invention are useful for the 15 treatnent of di seases
and di sortdegesingantigemcalty- actf\leq]maﬂwly) creﬁacﬂa)ttmelspeqnﬁcpmﬂungon bfit not being

limted to, autom‘nime di.seases su aﬁéhrltls heumatoid arthritis,
multiple %P%?‘Eigg@a "se?%tf‘éﬁi %;gall}lf'{)é'éc ‘ﬁ‘% E‘GQ{}@aSt ROFESENEIBNERAONs ich as

asthmm, PRRE lifkglosP bl AITR Of a/remﬂ@'ac YO HEentIEH! ) aqw%%%gggte;gﬂsve

di seases such as Inmer-s |sease nson S ase

di sease, peptidas alalyaer@erRi¥paser tﬁme@tﬂheracﬁeé hmgcmdctad: phesptibtipians such as
epi | epsy, mgraines, stroke and trauna. Any SUI tabl e node of adm nistration

of the pharmacgu %’&glat ﬁ8”§f)9§3 ?86’8 s8ﬁ>@e§°&idé§ ?Fa?%ﬂi e c%n‘ll\.‘;égtés%fent hon

i ncl udi ng, but "no nter al

t opi cal ofaciliestirgl thacémryloftlrwgsnﬂmcenhat plmnnm{muitcanﬁhscsfomeosnst’rmS 25 may be
in the formof solutions, suspensions, capsules, tablets, aerosols, gels,

oi nth rrgh]E sragpnalg defosiee dici assivation githe prodvain thab sase, akenvery diffsrentdiomr ovi des a
Condi 1 onearERhTIEnGin, i RERABRs U i SRR ARl odBpblipiag ™" 7Y

t her apeut wel dot nefde@@idi wigh RisBht Rfis &leSOMROK wzlmm b@ink@fephivd fceut i cal
conposition in accordance with the invention.

synthesize active phospholipid prodrugs if the spacer between the lipid and the

drug is less than a specific length of at least 4 carbon atoms, because of

25 unfavorable conditions due to steric hindrance and stereochemical problems.

SUMMARY OF THE INVENTION




19 MAY 2003 In a further aspect, this invention provides a us &ﬁ&
therapeutically effective amunt of a pharmaceuti cal conposiﬂg %gggﬁding
to any one of clainms 11 to 26, in the manufacture of a nedi canent for the
treatnment of a disease or disorder related to an inflammtory condition. In
still another .aspect, the present. invention ovi des cess for the
synthesis of cOApRGHE 17¥enlon dravides mpus skl Camertnd ol B Eahnt hesi s
process qgggﬁhqing: (i) providing a nolecule y-X-Z-COOH, whereiny is
selected fromH and OH, Z is a saturated or unsaturated hydrocarbon chain
having from2 to 15 1o carbon atons, and X is selected from am no, hydroxy,
thi o and carbonyl groups; (ii) replacing y wth an appropriate bl ocking
group, B; (iii) preparing an anhydride of the nolecule B-X-Z-COOH (iV)
acylating a lyso-lecithini®y the anhydride of step (iii) to yield 1-acyl-2
i s acyl (X-B)-sn-qgl cero-3| hoaﬁholipid; (v) renoving the bl ocking group B
fromthe functi gﬂ%up ; 4 (vi) coupling a nonsteroidal
anti-inflammatory |[drug D t§ the functional group X thus, generating a

nol ecul e of the ggneral qunula . 20 Further objects of the present
invention will begone@ppatentzto tyhase gkilled in the art upon further
revi ew of the folaomﬁng di scl osure, including the detail ed descriptions of

specific enbodi nents of t i nvention. BRI EF DESCRI PTI ON OF THE DRAW NGS 25
The invention will|l be undd stood and appreciated nore fully fromthe

detai |l ed descri pij ’—i1OconjRAction with the draw ngs, in which:

Fig. 1 depicts body wei ghtl changes (% of rats treated with nultiple per os
gavage of either vehicle (Q)pen circles), 10 ng/ kg diclofenac (DCF, filled
circles), 30 ng/kg 1-Stearoyl-2-{4-[2-(2, 6-dichloroanilino)phenyl acet am do]
9

Formulal

or a pharmaceutically acceptable salt thereof, wherein:
R1 is a saturated or unsaturated, substituted or unsubstituted hydrocarbon chain
having from 2 to 30 carbon atoms;

R2 is H or a phospholipid head group;

10 D is the residue of a nonsteroidal anti-inflammatory drug having a functional group
selected from the group consisting of carboxyl, hydroxyl, amine and thiol, wherein
D is attached through said functional group to a bridging group, -C(0)-Z-X-,
wherein Z is a saturated or unsaturated hydrocarbon chain having from 2 to 15
carbon atoms, and X is selected from amino, hydroxy, thio and carbonyl groups,

15 such that when the functional group of D 1s carboxyl, X is selected from amino,
hydroxy and thio, and when the functional group of D is

amino, hydroxy or thio, X is a carbonyl group.

In one preferred embodiment, R1 of the above compound of formulalis a
20  hydrocarbon chain having from 10 to 20 carbon atoms, preferably an alkyl residue

of 15 or 17 carbon atoms.



19 MAY 2003 but anoyl }-sn-gl ycer o- 3- phosphochol i ne (denoted Dr; A=
filled squares) or 30 ng/kg o . 19%Y%083

1- Stearoyl -2-{6-[2-(2,6-dichloroanili no)phenyl acet am do] hexanoyl }-sn

gl ycer o- 3- phosphochol i ne (denot ed DP- Z=5; filled triangles). Fig. 2
depicts gastros;toxicit res ter nt with daily
per o0s gavage %?co(gfh(nigéﬁ 398 CEP@ b%(gment %@e %yskedo%f:anﬁgt“ ped bar), 30
ng/ kg DP jRfEmémio ?@Dr?%lsp?éléct&i ﬁ%ﬁlﬁﬁegk&lggﬁ B@th%ﬁﬁt ﬁ&'lﬁﬁiﬁecpﬁ{) Fig. 3
depicts effects o ng/ kg) and 30 ngy/ kg) on

Carr agee rrbnloferdaupmdopmhaoeddnmrofmr s oxerhand 6-ﬁmttlantya2maplhthylapaw vol unes
wer e rreasu%‘gd at 3, 5 and 7 hours post-Carrageenan injection (white, gray
and bl ack?® t o respectively) and are presented as percentage increase
of paw volune. Statistically significant effects (p<0.05) are indicated by
asterissks (*).InFtidl anbtlete prefearet emblodiméntibe phosptpdipid headegron@Be i§ NSE)
nmeasured in the_ serum of I\/bngol ian gerbils 24 hours follow ng induction of

gl obal f ovedasied Homhebineethanolargmepinositoland seriBat ed by singl e or al

adm nistration of 10 ng/kg DCF t s (striped bar), 30 ng/ kg DP-DCF; Z=5
(bllack bar) orPre@driea] atcogliny tdwhe)intemvionars sorppowrdstod thenghnetdl dormilailschem a.
NSE [ evel in sham operated aninmals is presented by a white bar.

Stati st |d cwhﬁrylrsﬁhgﬁiiwg teé;ﬂueé? FWC%W?@%?OW@ forthe cQt(@aergi Bridgger i SE (*)
Fig. 5
sle?um of %@ B%Pfiﬁe '§e Pgﬁ)ff%ﬂggﬁglfl 18: 8%{}% b@%ﬁ,&&'@'&%ﬁ%ﬁﬂgﬁ%{ obé]: r]f E)r gbr ain

20 | shengsger bbnd aﬁ?b:ﬂhbﬁ SHEI &F thé RO w @?éfkbéb@f@ab eﬂgyﬂlmusélea&a nsof 30
ng/ kg DP DCF; Z=5 (bl ack bar) or vehic pgra bar) for 5 days, beginning 4

days pri oexecutedigucphiaspholipdse cohers mefemﬁyl othhpa@h‘adepéez)at ed animals is
presented by a white bar. 2s DETAI LED DESCRI PTI ON OF THE | NVENTI ON The

present inventifst ﬁr@fe@ie‘ﬁ&:o&@o@nﬁ!& emr&hgm@w inC&HTRAURES conpri sing .
nonst eroi dal anti-inflamuatory drugs (NSAIDs) covalently conjugated, via a

bri dgi ng g-rsmquoyltb{M%KE46e<rh613h@r(?andﬁncapmm'm@tﬂrmipibh)romﬂz}emgl}nd@ accordi ng
to the i ni{eg %Q hosphol i pid derivatives 30 wherein the conjugated
NSAI D r es? @8 E cologically inactive, and regul ated rel ease of the

e ool SR (RO A STl eyt bel o
phosphocholine,
1-Stearoyl-2-{5-[2-(2,6-dichloroanilino)phenylacetamido]valeroyl}-sn-glycero-3-
phosphocholine,
1-Stearoyl-2-{6-[2-(2, 6-dichloroanilino)phenylacetamido]hexanoyl}-sn-glycero-3-

20  phosphocholine,
1-Stearoyl-2-{8-[2-(2,6-dichloroanilino)phenylacetamido]octanoyl }-sn-glycero-3-
phosphocholine,
1-Stearoyl-2-{12-[2-(2,6-dichloroanilino)phenylacetamido]dodecanoy!}-sn-
glycero-3-phosphocholine,

25 1-Stearoyl-2-{3-[1-(p-chlorobenzoyl)-5-methoxy-2-methyl indolylacetamido]
propanoyl}-sn-glycero-3-phosphocholine,
1-Stearoyl-2-{4-[ 1-(p-chlorobenzoy!)-5-methoxy-2-methyl indolylacetamido]
butanoyl}-sn-glycero-3-phosphocholine,
1-Stearoyl-2-{5-[ 1-(p-chlorobenzoyl)-5-methoxy-2-methyl indolylacetamido]

30 valeroyl}-sn-glycero-3-phosphocholine,

1-Stearoyl-2-{6-[ 1-(p-chlorobenzoyl)-5-methoxy-2-methyl indolylacetamido]



19 MAY 2003 barriers, thus effectively transporting the atta ug
into cells or organs. The specificity of the activation of tﬁgWAp%gé
anti-inflammatory prodrug is afforded by the bridging group that is
designed to be sensitive to cl eavage by phosphol i pases (e.g. PLAz) that are
specific IIy Evat d at tg\] h em'ie site. Hence, accumnul ation of the 5
active drigyaped yearad-phasehetholife, §i sease, whereas, in heal thy tissue
there wil Iy p

appr oci at SIRERA 2B E o o P A BRI e, 0° s s

are i ntrqshmﬁgl}agn g[)@dfd,lgq)hogfﬂﬁ)cn@n@e effective than their corresponding
free drugs in at |east tw aspects i) having increased therapeutic ~ o
efficacy bfteaedydt2-{3{g-meshgk- 4dbswhylarapy(l)bﬁmzmh¢€tbamid®dpmpmméﬁ581 de
effects a d toxjcjt ordingly, it is possible to extend the useful ness
of NSAI D3 t/%ere- 'HHIQ%BPI Oﬁlﬁﬁt do not respond to | ower doses of the drug and

to reduce ir I he active
drug at tkg&g’?@eé%g&?%ﬁl&ﬁy ﬁﬁahglﬁ%eg‘%& gﬁsegé{}qe(f? ﬁ%ﬁ%}ﬂr}mt{l t he

rel eased g@yegolssphsbphbétdine! 0 the correspondi ng ori gl nal drug used for the
synthesis of a conpound of the invention, hence it is expected to have a
similar bi-StardyleX- {3HE)dpmethaxyaemniathyly2- nAply@leusaﬁetﬂmldoh)rdpaJ@yb}em-vat| ves

t hat al t hqugh rel easgd fromthe phospholipid nolecule, remain conjugated to
t he whol e2l¥ erBéﬁPhQ?P peROlBe; dgi ng gr oup, Whl le still capable of exerting

thera eut f I The
conpo ndsi §1t ??29%'24 i@t) ﬁ}%g} g(?' (?—nﬁ«ﬁgy gener ﬂ%lebgaﬁ:ﬁg n'u%ﬂ% Elfg@v%?lg

HC- OC Z X1 &PotRphé3pRolhdiheO Formula | 11 19 MAY 2003 or a

pharmaceutical ly acceptabl e salt thereof, wherein: Rl is a saturated or
unsat ur at Bdteasmgtls}l{ﬁ-tu@%eﬁ nrethnx:yub—smuhyﬂx-bdammlmemebmmdo]imxmndyd}ﬂsng from?2
to 30 carbon atons; is. Hor a phospholipid head group; D is the residue
of a nonsgl¥?‘3pc%Ph%l?hPChq‘\‘lnlea%tory drug having a functional group selected
fromthe g t-hi ol , wherein D
i's attacheg?%éﬁr}g%ﬁﬁz gg?ét}frll% oEﬂﬁy)lf}?%g%ﬂgogwljag?ﬁggsﬁ%%&rqgu3p, C(O) Z- X-
wher eisn Jphdsphochatide.at ed or unsaturated hydrocarbon chain having from2 to
15 carbon atons, and X is selected fromam no, hydroxy, thio and carbonyl
groups, ~o such that when the functional group of Dis carboxyl, Xis

selected from mno and thi fu nal_group of D
is am no, hydr %PPBPH(P Re i’gv-egtd% 8%%8@%%8%&{1 nt 02% g“felsélﬁgt hat the
gener at edd@&*ae}s%rat&%dnﬁﬁhme&yfcbﬁdn*ﬁbhsigmge %rﬁyeunds%n%ngbrwgs drug
derivative, i.e. X-D bond, is a stable ester- , e- or thioester

bond t hatpmtdegsrthat mbpasm@ahtrezygpmlntmagsltlyatm@r xphygobbe)@]lba\reddwndl tions.
I n design a co (%und accordi nﬁ P t he .i.nvention (?ai used as a
pr odr g, #'ﬂﬁ‘g’e‘éf)'ezé'?%'@q{é]toﬂre@z%@a h&TeRN3ge %459“88?{8508 A" be treated

shoul d beqnggﬂﬁﬁggg)e%?n[gtyﬁhé mvelsugsitdet erm ning the desired pharnacol ogi cal
activity to be 2o~achi eved hence the choice of the drug D, and identifying

the particular_site where the desi.red, pharnmago ical actjvity is needed.
P Tfsuus, ?n anot{ler aspect, t%e mventl%n prov18es p rmaceutlcal y
compositions comprising a pharmaceutically acceptable carrier and, as an active

ingredient, a compound of the general formula [

H,C—O0—P—0—R2
o
25 Formula [



It should be noted that the nunber of carbon atons in said R _chain of a
conpound of the general fornmula I, is determ ned accordi ng t J9MfRY 4845 r ed

| i pophilicity of the nolecule. The lipophilicity of the nolecule is
directly 25 correlated to the sel ected hydrocarbon chain length. R 1 chains

according to the invention nma cqﬂﬁgfn i to 30 carbon atons. Ml ecules with
Rl havi ngPtd Raragesuiicatly assaplble sihibesol WaRIFiNesi red as endowi ng t he

ol ecul e 4 §dly ShhlaBdd G djmgﬁui)eg@&tghsmtﬁtea% uBERRALREd By @loeRibalchaRDr anes and
at the same tine providi ng adequate substrate tor the action of the

phosphol i lpxadseg fram Rio Byarben atosad; ur at ed or unsat urat ed hydrocarbon chain
contai ni ng_one or nore double bonds. One or nore hydrogen atons on the

chai n mayRBés Husaephogplalipid head groupiny 2003 for exanpl e, by hal ogen atoms or
by a small al kyl group such as nethyl residues, with the proviso that the
subst ig ueptistiftrelidu@bl @nohdteoidt agdinflanmahey dasg hadng b davditidaaegoypes. 1 n
preferred enbodi ments of the invention RL is an al kyl residue of an odd 5
nunber of setepiesbfiomt thergroupgomsisting ef earbgxydi hydrogyl, amivye andeibiiqluwheteins or 17

b i el di ivel h ur al | ' | mi t oyl
(e "or BrEatisged iyeh SRBTGORRY erohB To A Bbi0eRadtol RO &Kool i pr . The
sel ecti onywRérel2 @@ batuidd SuRLRIrMed hiiSrociBof Yhailk HaQidefrbmcd tdes in the

conpound of the general fornula I is dependent on the di sease or disorder
i nt ended darbon atobs, andXtisdelegtag froomsmindg ibpidtoxanthio and tarboaylgrpupl, ug t hat
possesses a,free ([ , ~OH -NH2. -NH or - ro vai | abl.e for

Penct Ion SHEPHRFTEGFUATE fsana kgt OB ke oy ok Ryt o Hufm o st abl e
coval ent Vi PPN NSAI Ds include, but not
limted twg)r(}t?%%% foﬂrﬂfg’saélﬁﬁy tﬁg%lgﬁ?h%@%r%ﬁet ,s for instance: 15 1)

aryl acet i ammoi, Hydteky vathiveX isnchrbaaylogrolpf enac, etodol ac, ibufenac and

i ndonet hacin, 2) arylcarboxylic acid derivatives such as ketorolac, 3)

anmi noaryl carboxylic acid derivatives such as flufenam c acid, neclofenanic
aci d, mefenam ?9@@&“@9% i'c:&{{}ﬁs[iﬁ{fﬁsd?ftﬁéi g}ﬂliBBQPé Ak BFtd derivatives
such as fenoprofen, Ibuprofen, Ketoprofen and naproxen, salicylic acid

deri ved | vegattiéatio Ldis@Ses atldis@ldersreRid dagdl infadntteglcoadialons imsdading,
t hi azi necar boxani des such as piroxi cam and tenoxi cam Al so qualified as D

are act i vleutrnst hpiogilireisedto, aetoimaung diseates Nght Dsarthvits, grosswteid t heir
ti-infl t tivity. i ded that they h i | abl e functi onal

roup. st GHETEsH et SR AG Wb bR SR ol B R s o5 O™

appropr i ajehm4] ;si.;ahags,qmalﬂmai’orﬁqfow&'s'y@dro@é,afmir@g%&ral Bbdenekdtnd of drug is

t he conpound 6-net hoxy-2-napht hyl acetic acid whi is an in vivo netabolite
of nabunediserse§ subh(B-Alehtioeys2listaph thagkipsdis dise@eoHenlingiQutsrdisaalsg, pref erred

enbodi ments accqrding to .the inyention are .selected from but are not

o L TRt e Tier o BRI agicH ePTEORT SiHheR GPURBY: MY donet haci n,
i bupr of eng; . NARLA%ERMLAND 6- met hoxy- 2- napht hyl acetic acid. However, any
presently known nonsteroidal anti-inflamuatory drugs or those that will be
available in the futyre are included within the scope and concept of the 13
Lo My 2003 pr BBuFHS BmdS Mrousuton phbe ehaarelied ComparroBiceRer
car boxyl , olgy! . W R, ho tidiRdd 8" Q4P RYgi:| abl e for
partici pal??%%ydﬁﬁxépﬁé%%)\r}g%ﬁ%hggﬁ vl\n thg’corrpgﬁté(%tgt}(lﬂg dt %’e r’i(ﬁgféﬁ’g group.
It i s deshasahlpardnceral; copickt oa rexvatpduridisthtioh d hgeharmbcduticabdompositiveisei n t he
s anti-inflanmatory dru(g~ is capable of specifically inhibiting an enzyne
whi ch29l a8y &edi He frmrdiselutions\ syrpangianss sapswias. dabietsr erresdeLdvading to a
di sease or. disqrder. while having no deleterious effects on other basic
processesmggm%ﬁ%gggmposwi%'desi rable drugs are, for exanple, Celecoxib
(Searle & Co.)pyd alYbihexhdRal, (ROBREhtRESsrovideg alniethsd foiftitcabmariteofeapabl e of
differentially inhibiting the enzyme o cycl ooxygenase 2 (COX 2) induced in
i nf | anmat disgase ek dssordendelatsd toyali ety eondificoxenpukingradnsinistarsigved i n
nor mal honeostasis. The chojce of the preferred bridging group, -C(O)-Z-X-
O G epol oAt Toassar o Dot R ST vE Rt oot O & st abl e
coval gt Bhifal BSmPbBbE hYadtBidaficd SAiRGiVeREbLE. Lo cleavage at the
targetﬁpsi e. B\ prefaerregoﬁlr?dl)dé?/ang ~a5cgrc1)up ?ls such that is resistant to

cl eavage under nornal physiol ogi cal conditions encountered by the

adm ni stered conpound on its way to the target site. The bridgi ng group
shoul d not confer a steric hindrance on the enzymatic cl eavage of the ester

bond at position sn-2 of the phospholipid of the general fornula I.
Dependi ng on the treated inflanmmtory 8condi tion and the particul ar



20 di seased cell or organs, it will be desirable at tines to gm o&é’Ch a
bridging group that will regulate the rel ease of the active d ?
facilitating or delaying its cleavage fromthe prodrug nol ecul e. According
to a preferred enbodi nent, the total nunmber of carbon atons in the bridging
group C(O-2zZ-X is_at |east 6 but at nost 15. It s found.,that this 2s
length of car bl@ haﬁﬂeswaw§n§%e&v1&ﬁﬁ% eéﬁ%ﬂh@@pﬁml ccess to an
enzyme, p i . i I R redi ting the
ot or bondrefvE b ROSFERRUBRER AN CoBolAbh ethine Ty By chEBIFIEE 1D |
Shorter sppR&elG .inthe Mafifheutedt DcdigamgnofeuRstreament sf adiskasesort han f our
carbon atonms, may be probl ematic, by creating an unfavorable steric

envi r onmedisorder relaied tcan wdlagimatpey gmdifiRisphol | pase. A situation of steric

i nterference | so..be gener.ated . ong. spacer i€, he nunber of
car borf atoms | PYREIRRE PG TRk Plesel ipf RS ArPERigts sorSees B8 yay 2005 x
may be seqpeidd Jff@Mpdthddin 4XeFdanYe withitRe ﬂﬂ{énﬁ@ﬁ.@%&_wﬁh@éﬂ@ﬁrd&bésh the
provi so that when the functional group of Dis -C(OCH X is not a

car bonyl , cangrisithgn t he functional group of Dis -CH, NHz , -NHor -SH, X is
a carbonyl group. 5 Some conbinations of X with particular drugs may be

unf avor ablg aspivRlidl Bthdtedti?é ¥-X RGO Mk §s bdeaPORANAHRI OHS! eaved,
t her ef ore(grea]tm?élyﬁ{ng%\g%? ng tifé’ e??i cacy’ of et klleypsr od?ug. Such an unfavorabl e
conbi nati on i sZ if easaturss¢danrcensatuingnd hipdrocarbonichaml hayimgiffoof2 ® 15 a car boxyl

group, such as, for exanpl in diclofenac, formin .coval ent bond wth X
whichlds a car$® %a@ﬂ@uﬁr}f%ésilegegz@?ﬂ?%mb B}Q’%c%'oﬁléle@)bpn% a labile
bond t hat tendgroq1 S.di ssoci ate. The therapeutic efficacy of any particul ar
conmpound accor |n§’to t he invention should be evaluated by a person skilled
in the ar t(iif ongdptiringhg witheanggpes@iatk brick eggaoupm Bhar macol ogy and the

teachi ngs of the present invention. The choice of a specific conpound to be

used as a(if} odpiggases e dhyirids of Hee melesuia BARX-Ar¢OPO0Hiso i s depend on the

particul ay. disease.or disorder to.be tr Lt A ;g_hat t he
rel ease O{W he% i‘r{ﬁ}%a @P%gec 1 h%“?ea?‘g‘g?ﬁ??t%@s‘ieé qlﬁit?&gfchiz a% lg first

cl eavage of thge\OUPILAIféerf3SpHidspRolspld2 of the phospholipid, preferably
by a phosphol i pa}ge, mrgggérefgf%blg pﬁrgsphol i pase AZ. PLA2 is the nore

pr ef err ed(Wl eacnmyiegmtherbdodkang grompdd et fHerfynetéembgsoup(X)and s enhanced
activity is,.a 20 common feat.yre in nmany infl r ocesses and (ii) it
i s abnor nfi!) y ‘é‘?‘@i‘&gé‘d’%W‘?\‘ alﬁ?é"‘ﬁ‘?@ %tgfyoﬁrwgﬁﬂ ?%é‘e%?l?t PO di sease.
Thus, the drugylinked to the lipid will preferentially be released at the
site of the inflammati on due to the increased PLA2 activity. |In accordance
wi th the ihwsegdnecmingtahaolebolepitohd perstNgAdbmubn].ugat e prodrug is designed to
have several distinct advantages over the 25 parent drug, including

| mproygd ef fi CPEXherRASERALYE BB PrRA! HREMINRII GeddnRPaak & 1o RSt her with
s expected that wth the aforementi oned advant ages,

reduced toxicity. It
t he pr odr siglled impibheadsupoh futther reviemt othe Wollowing disdlostiregnnclatingrthat i ve novel
drugs for inflammatory-rel|ated di seases arg)&j di sorders. The first cl eavage
at positi 8etaded dessriptipns Hfripsphisienhadimasty of the WEENHQLki |itate 30 the

foll owi ng cl eavage necessary for releasing the active NSAID fromthe
bridgi ng group. This second cl eavage nmay be enzymatically or
non-enzymatically executed. 15 19 MAY 2003 Candi date enzynes for
per f or m nBRIEK BESGIRIPAIONN SHE THE, DRAWMNGS, ani dase, esterase or any

ot her , sui t abl e.enzyne.f un 'on K i1 ahl e. e}ﬁﬁg ite.

Al ter %%ti vely, Tﬁ%g%ggﬁl enavsvg{ %‘?uar?r%%@/%{ed ag)%{iéqlﬁ‘%# fng?r?ra llS’ry %ez fromthe DX
bond may Bemiléd ddsafigebnbel@nyinGbsiaviaish @ith Besdraiv@ipssin-whioh: t he phosphol i pi d
that 5 |eads to release of an active drug. Mreover, under sone

ci rcunst ances Fig laiepickebeityuyeighl ekanggs (fay obeatgiirpated avith mpliple per @5r i gi nal

G oups)  nEQBRER HEHRBES (amPaiieTanan e e uBred Jor Efedse b dlee ar e
al so inc| Y4 dhr 1}%@4.39@,%9&&11‘@64?@1i[}]dgpgf)ﬁgg%wﬁmided that the

resul ted deriva reserves its t tic to capability.
Preferably the cl eavage process of the nolecule of the invention is
initiated specifically at the diseased cells, thus generating a highly
specific and highly effective drug released at the desired target site.
Irrespective of the exact nechanismof action, it is evident that the novel
conmpounds of the invention have an enhanced therapeutic profile.
Furthernore, 1 s they are nore effective than their correspondi ng parent
drugs in at least two aspects: (i) incteased specificity, and (ii)
decreased side effects. The conpounds of the invention may enabl e extending
t he useful ness of NSAIDs to conditions that do not respond to | ower doses

Y " . Y Y

B kY



19 MAY 2003 therapeutically effective anmount of a conpound of1 h@g},%gir al
formula | or a pharmaceutical conposition in accordance with 19 tion.
The term "t herapeutically effective anount” used in the specification

refers to the anmount of a given prodrug conpound according to the invention

whi ch antagoni zes or s ighibit ct.ivitie ated with infl ory
pr ocessesl?‘ﬂmig'sﬁ'lg&ﬁea‘?'géj@is?ﬁ@i’ohn% @iﬁﬁé%@?ﬁ‘g’ﬁk’a SQVH‘B@ or an
obj ectiv et flabl_es v : [ 4 J.6hAN_QL Ot her
QUal 1 11 o EEer TSI G EERB e R R tcbRIG IAEOAT S8 2 et hod
for treatglpgera-Hpsesphoctolindi(deated DPeDaTed=5;diliadf triangtes)or y condi ti on

i ncluding, but_not being limted to, 1o autoi nmune di seases such as
arthritis, rhefigatsienicky gastortoxicitnsrotepobrais plierokd-day woatment withsily per

er yt hemat gsus ther, di s e ch 4 asi i 0f | ory bowel
syndr ne,osn%at}’?%$8§fg%%rv&@%@%@?@ﬁ ‘&%ﬁi"?ﬁ‘%@@ %Eiﬁg‘g‘g&kﬁ Qhﬁeqliﬂlﬁrﬂggﬁgl sease,
Par ki nso.nD@ngsga?gy bh ok B0GhERg DREIIRZe S (bAskBhH! dementia, and ot her

pat hol ogi cal conditions such as epil epsy, migraines, stroke and trauma. 1 s
Any suitabl e rBig 8 dspictdefientseor BOFIA 0insg/sgrandBE JadF pd=5 K20 mgviegitdnon

i ncluding,, but not.being limted to, oral, I ntJaven us, intramuscul ar,
subcut aneGﬁg?gquW&I'réfJ:“iCS payvefema 4o rats. T treated animaly” PR YHWRES PEn
routes. |pephgdfLir £ ﬁ@P%d@FBB%C&H?&‘ge@H% f%@&léh'(%hte? QRH blRRDARS, the
invention are orally or nasally adm ni stered. 20 The dose ranges for the
adni nicst r zspantivelly) ahé acopessited anseroéntagdreincreasnof paw sokmd Ssatistiaalpe enough

to produce the desired protective effect. The dgsi ng range of the prodrug
vari es wi signifigantsgitests (pc0do) graisdicataddy astesska §*)- nf | anmat ory condi ti on or

neur ol ogi cal djsorder, the route of admni.ni strati nd the,potency of the
particular pr oig'rgué cﬁmcés_tlﬁ_?’%lsio APRIO8aErH Cteﬂgfaﬁ? bg%fmteﬁ%lr%cbﬁbtﬁ‘?i c target
site. TheszsmiNES: A RrsilI £homk b1 ReingsRANGRAT M ghMAl Flisbage, sex,
heal t h, wei ght of the recipient, concurrent treatnment, if any, frequency of
t r eat ment iselmaninh®he genbile vatre trhated by siriglel esil aduhiniBosmyeoft lgngkg REH neans of
adm nistration will be de ' b he attendin hysi ci.an qr other

per sof? skiSHt qaﬁ)’ﬁﬁé“%(ggbeé'ﬁ@ﬁi%‘—rsy Qﬁ%ﬁ?‘ﬁ@rr) %rsbeé‘é‘g? &‘%@ baDd¥eOUHvent i on
provi des a. . g7l z i ped

Pormi o 1 i oG SIS P R Bl R SR B

descri beds hgiiteibahedtagticAllP sighifidahaeffea iph@.8b pisiddicatéd bR adfedisk gthene i s
depicted in Schenme | and exenplified in Exanples 1 to 5. Generally speaking
t he synt hesis BigSakepidtnieutlsef netwnfspecidisienglase E9SE) ®eapurad impthet ect i on of

the f ti I iety, X . i dqgi | . ..Th f.thi t i
o o e kR i T RO B B BT BIPR RGeB i "b ShPg S
gr oupyg O fsBkerh¥SPhé geab!il@ r&Rbaey 'b?ﬁdaﬂg draidnlihikhiién 6f 3¢ fy/ls DPYI ng gr oup

to the lipid i1s exclusively nediatéed through the carboxyl group of the

| i nker HADOFCZZSXblatkpah) arckehivde (gray par)Hart 5 deyss beginning 4 daysfpuioeté onal

moi ety X fo mask jts reacti fynctjon and is readily renovable after
Coupl | g, IHGR O LHEIBy N SEdeveldt hirs BpatebrtoaGs Pesisoaed By whts m
groups arg,well known to those skilled in the art and include, but are not
limted to, the foll ow ng: benzyl chloroformate, dibenzyl dicarbonate (for
NH2 or NH protection), benzyl oxynmethyl chloride, dihydropyran (for OH

protection), diphenylcarbinol, trinethylacetam docarbinol (for SH
DE TAML 16D INGS G RIPH O ‘ ‘ M protection). 15

rot e2t i ok & p) ! N X
Ao o5t 1 g 0 SARERL AR 0 Bkl B e o
chem st ryn&RidreRial é&%&ﬂ@&ﬂd&ﬁf@ﬁﬂ%@ﬁ@&ﬂ@@%@%@fé@ viyait hesi s by

g ENAR [RY

ent s
'h Protecting SiaReeyRIHI2
Geene, T. and Wits, P. (John l ey & Sons, Inc. , the teachings of
whi ch ar ebitidgiog gooug, ¢alpostien sn-Byofagihosphdgpid2o0 Step 2: Preparation of an
anhydride of t rotected bridgi roup.. The fornmatlan of. the anhydride
i s perforned b?ﬁ% 89‘i‘ﬁ‘f§ aﬁc?ré‘grggeﬁ’tgthgﬁﬁ“@%“%ﬁﬁ%@?snﬁ%h ASEYPEVESE wat er
from ided Thi ! [<S; na@pl y performed
inder ] e e oA A A P R Rl Y o <0 Tor
exanpl e, chgolatddietoagt ofitHeadtiveidag ¢daUEs at tRE sif epa disedsed pisiueg Tht t he
protected bridging group to a lyso-lecithin. This step is carried out by
acyl at i ngcemBOwIsiss bRing hydrophokistianapire raay pesinaleohiological memhranes and
1-acyl - 2-acyl (X-protected)-sn-gl ycero-3 phospholipid. The anhydri de of the
protected bridgi'ng group and the corresponding |yso-lecithin are dissol ved
in organic solvent, for exanple chloroformor nethylene chloride, in 30 the
presence of a catalyst, for exanple a'®ret-amne such as
di et hyl am nopyridine (DVAP). Step 4: Renoval of the bl ocking group from
t he functional group X



18 19 MAY 2003 Protocols for renoval of the bl ocking groups j@g\? 8 step
1 for protecting the functional group X, are disclosed in Pr df ﬁb %}oups
by Koci enski, P. (Thienme foundation of organic chem stry series, 1994) and
in Protective G oups in Oganic Synthesis by Geene, T. and Wits, P. (John

Wley & Sons, Inc. 91 ). In a s rticul a rocedure, the protectin
Trony s Patsretisstis vy shsrosting et aiBeheL BB BHO piljor ot S5 coupl i ng
a nonstergl : Ry I D i ing of the
correspo n%jleggicéﬁ;%ﬂt{l%géthgd utr?ﬁtlyeoéril{a}#glggfra g‘u[%gwo?ﬂtd ﬂ’g%ra? g?len‘g%ﬁgu pgi s the

| ast st ageridging lzeoupr thhiois aesipaed toiee senbitive 3o sleatagdiey ploosphaligises (e.d. 0

accordance with the invention. This reaction is_conducted in an _organic
sol vent | RLAnkthat arespetieally elayaied at thp diseaseatitee Hened gaeprgulation of 8xct i on

wher e ter. | I 1 nk S for
exarpl o G R s B B oY BRI SROEORTRE L pATE b FARRE AT Be oot ey
to other kmowbaRhOeedWProdral cldafagd/nt hesis of lipid derivatives of t s
drugs, the present protocol s unique in designating the drug conj ugation

step as the fiHahoadéde dppréciatedihar thermovehaamphunddrofighd mvenltdedwhereithe | ast

step in order revent ,possi bl e, nodi fications and deterioration to its
Dot ur otheisAfbbaefaaled 3 drdsiey aramore s dBaan ot on | o

structure:
advant agegiisedsBndifk e Urudd AR eakl GldaPbclsh@) ASRhE GbréRag tepmhdufigduct and
much reducedespgeelﬁg ofe snll§e1 pr oe ucts.a ocl n@a pr eéerrreéﬁ enli)oé}l) rrelnt, t he
react ing ¢éfiraty anelatiyelyupsvet Hadesf ardnfiit) leehikitingneddcat 8de effedtOrhdind NHZ or NH
groups, vyielding a peptide bond. The carboxyl or the am no groups may be
provi ded B¥¥1Qt% her group X on the bridging group, or as an avail abl e
functional gro . . ' d

erbodi mont , _whoe PR s BICTE S Ena HE Bt fies SENSAIDEISL e, s

react ed V\ftﬂahd@ﬂoam'sgtﬁmm Ibfer B6ded OF e AHgURd t@Rsliuct GRdesdabR siddien t he
reacting group of the drug is an amne, Its reacting counterpart on the

bri dgi ng effetipby shearegulatsiaglense gtheExXair hogmt e diseased site chenoedihgto t he

synt hesi s _of conpounds. of the invention, i. utlined in Schene |. .This
sohents | o BIAREY FBTBEGRE [oieRd pfiei iderfifablo S cbleProdinesiaiid) 2002
detail ed gR3Gisk@bOe nthBs SYNEHRPbEnPES ®RSKVnkion! hdticd idiglekpadieyRs of

di cl of enac o( 2, 6-di chl oroani |l i no) phenyl| acetic acid), indonethacin,

(1- ( p- chl basesinolar preadtht dlohgrapeutist dofivity- Alrdolsgld @ee dmgaderioptivésthatr of en
(2-(4-isobutyl phenyl ) propi oni c acid)., napraxen . .

- - 6. et TS etaslr o o pEohnhbi AaRRSK dRmain rutinessd SBSAIRIE acet i ¢
acid conj ﬁ%h?,% Vb GO L i kSinkSti LXz St age
process: Hl'ﬁgé rflgﬁsht% Hg{@g shg’rvgltq@ég%t?lgﬁapc?ﬁgtifeé%éﬁﬁl |gﬁd I ﬁ%?%ﬁ%&%n t he

| i nkezo i comparableasehdseefalnd ovdgigalodrpg®. an ami no aci d. The second stage is
preparation of _anhydride of this protected am no acid. The third stage is
the formation &heFpmpaurlsqfifhg inventempre ofithggenssalfonilatled ani no acid and a
| yso-lecithin. The renoval of 1o the protecting group to yield the am no
acid lipid conjugate is carried out in the fourth and fifth stages. Linking
of the corresponding drug, in these particul ar exanpl es, diclofenac,

i ndonet haci n, ibuprofen, naproxgn or 6-nethoxy-2 naphthylacetic acid to
1-acyl - 2- (n-am no) acyl - sn-gl ycef|o- 3- phosphocholine is realized in the | ast
stage. 15 Schene | A gchenenforssynghgesis of phosphatidyl choline
derivatives of diclofehpc, Tndonethacin, ibuprofen, naproxen and

6- met hoxy- 2- napht hyl acefi c acidQ St-et? 1. C6HSCH20C(O Cl + HzN-(CHzZ) " - COCH
-~ OBHSCH20C(O) - NH- (CHZ) " - COON H 20 HCl. Ste~, 2: 25 2

C6HSCH20C( O) - NH- ( CHZ) HEEoND +cC E6HZ-N=XN-C6B, 1-Cc ~

[ C6HSCHZOC( O) - NH- (CHz) ~t C( O ] ZO + (c- C6H'NH) ZCO

=0

H,C—O

2

O0—R2

O'—'U

Formula I
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30 Step 3: CHZ-OC(O)-R CH OH + 2[ CBHSCHZOY( O) - NH- (CHZ) ~- (01,20, Q 33
CHZ- O P- O CHRCHZN+(CH3)3 O 20 19 MAY 2003 CHz- O(O) - R 1 03
CH OC( O) - ( CHZ) nNH- C( O) OCH2C6H5 + CBHSCH20- C( O) - NH- ( CHZ) " - COOH O 5
CHZ- O P- O- CHzCH2N+(CH3) 3 O_ Step 4: 10 CH2-OC(O) -R Pd/ C, acetic

aci d- met hanol, CH O) - (CHZ) ~NH C(. O) OCH2C6 + HZ O

CHz- O P- @r@-ﬁ@%@%ﬂsyé ai‘gp@ltﬁféi %be(@%wh%ﬁ;m O) - ( CHz) " NHZ. HOOC- CH3 +
CBHSCH3 ~ - 0. P- - - .0 C(0-R
G+ 0 00 XL B Byl B R iR BYARGTBb AR, (o) 5 o
35 CHz- O IGh@g RofH @ T QrbbeHiiH2 + CH3C0O-N+H( CZHS) 3 O

CHz- O P- O- CHZCHZN+(CH3) 3 40 O Step 6: 45 CHZ-O G(O)-R CH O C(O) - (CHZ) " NHz
+ HOOC- R-R2 ipHzw sphabipd eadp@MP{ CH3) 3 O t nphenyl phosphrre- al dnt hi ol 21
19 MAY 2003 CHZ-O-C(O)-R 5 CH O C(O) - (CHZ)"NH C(O) - Rd + H20 O

CHZ- O-P- (O Ghidfehiésidué Bf a nonsteroidal anti-inflammatory drug having a functional group

selected from the group consisting of carboxyl, hydroxyl, amine and thiol, wherein
D is attached through said functional group to a bridging group, -C(O)-Z-X-,
wherein Z is a saturated or unsaturated hydrocarbon chain having from 2 to 15
carbon atoms, and X is selected from amino, hydroxy, thio and carbonyl! groups,

10 such that when the functional group of D is carboxyl, X is selected from amino,
hydroxy and thio, and when the functional group of D is

amino, hydroxy or thio, X is a carbonyl group.

It is desired that the generated covalent bond between the bridging group
15 and the drug derivative, i.e. the X-D bond, is a stable ester- , amide- or thioester

bond that does not dissociate spontaneously under physiological conditions.

In designing a compound according to the invention, to be used as a
prodrug, the specific nature of the inflammatory condition to be treated should be
considered. This involves determining the desired pharmacological activity to be

20 achieved hence the choice of the drug D, and identifying the particular site where
the desired pharmacological activity is needed.

It should be noted that the number of carbon atoms in said R1 chain of a
compound of the general formula I, is determined according to the desired
lipophilicity of the molecule. The lipophilicity of the molecule is directly

25 correlated to the selected hydrocarbon chain length. R1 chains according to the
invention may contain 2 to 30 carbon atoms. Molecules with R1 having from 10 to
20 carbon atoms are most desired as endowing the molecule with suitable
hydrophobicity for crossing biological membranes and at the same time providing
adequate substrate for the action of the phospholipase.

30 R1 may be a saturated or unsaturated hydrocarbon chain, containing one or

more double bonds. One or more hydrogen atoms on the chain may be substituted,

12



Wherein HOOC-Rd in the synthesis schene is a non-steroidal
anti-inflammatory drug. For exanple, HOOC-R d nay be sel ect ed 9B hR003

Dicl ofenac HOOC- CHz NH CI C \ HOOC-CH CH3 Hz CH(CH3)z | ndonet hacin
HOOC-CH. Me H3 Cl i Hs HOOC- CH/ \ / OwWe I|buprofen Naproxen HOOC- CH/ 1 \

\ / Owe 6z Mt h - 2- ht h i id, 2 19 Y 200 MPLE 1:
Pr epar at i 9h e%zfr?l]))( %yﬁ% H@E’Eé’i‘/ é{()?l%fg‘t%rl bglf éﬁ%lf‘g]il Bﬁ(é’ h g&oup%&ne&yiggslggespr otection

of the anfnR 1 HRiseithAThO SuRGhebntSIURPAIRY @B aBes{ 860 A daGitddcleaid® 2
m xture of 0.1 nol corresponding am no acid (am nopropanoi ¢ acid,

am nobut aemazymeaci d, am noval eri ¢ acid, am nohexanoic acid or am nooctanoic
acid) in ethanol (25 ) in round-bottom flask. (250 ) equipped with a
magnetic sti rr]élrprﬁéﬂ'egiregﬁ%@&nf:@ﬁﬁéﬂ}e igvensran Rbis ¢t alkglgasidge @fan odd 22 | )

Y on : . ; ; : :
anti b o PO AU RA RS Mok et 10 o Bl a o CTOBE T b
i ce-wat eratbais yielding, kRspedtivebhkiey x@eft@ﬂaﬂ?'fo;ecﬁ@ﬁlgﬂﬁlmitf@yll(@IHQir)stdaﬁoﬁdded drop

w se over 30 mn. The reaction mxture |s_s_t|rred or 3 hours at OC.
SubsequeniCy) residues at thd crpositanent the pherpbdlipid. t he reacti on sol ution and the

m xture is poured into s rated funnel. The solution .is washed with

di ethyl et her “E@@%thn)qef&’%nw inftgey A ﬁeéldggbawatff‘el&%@ﬁag Heigi i ed
with 15 HGL, i ' ' j

precipitate Ilg S o(}rfqrr}éécigE r?etr%hﬁlf%? g%g , d\g/grslﬁégld{h\%i tl%@\%\g{t‘)re@ggnar icillft%@gfived in
100 mo chiodreatentad. Adyenaeitensidbioami-sdlatimatdry drugrth&tossdskessofteaim sul fate for

two hours. Then the sodiumsulfate is separated fromthe chloroform
sol uti on ©(OXGH: r@H;, orNHnd-NHeoss oblegtoupavaiape forreaction wish gy at or  under

vacuum T, . eS| i . W th hexane, dr.i 0. overypi ght . i n vacuum
over phospl) St;l(glgal ent o;é(fitﬁggp gg’(%_)g.m'll? _F({ ﬁ’éﬁpar _%gl?lﬁicto ngnﬁzgonﬁoﬁ')?’orgﬂég? or in
order to 4ueckdd. Baithble N QMM inchide! But dofEnAfdddbf dieds prideuskidwebhon is -
washed with chloroform (2X 50 m). The chl oroform extract's are conbi ned and
washed wi th markets fqrgostance: The fol | owi ng operations with this solution are
the sane as for the.abpve-descriped chl orofor 5 solwution of the

oreci b1 ¢ abkery R 8 GRATAGTE 1P S0 IR PSR A WAO s, then
separ at i ngdbhRthRe, YIS WatBo:&/ 1M 4 aaREO6H MU ReRRbIAL ON DY f!jc?t ration
and evaporating the sol'vent i'n evaporator under vacuum The residue is then
washed wi athinberdeeboxglit attd detiatioes syt asi finfomanicracod; enecpdfosphiwracsd, pent oxi de

(P205). All _product, re.anal yz on TLC ,as fallows: 30 TLC anal ysis.
Silica geMeHERagc %lﬁﬁf‘qﬁafﬁ@ﬂ@eﬁ%!ﬂpa@ﬂprquwe%i@smwrﬁ 8% (4:1 v/v).

Lt 1 5B ! RGGGRABE B MR TP b )
(2mL)20 23as fendosal, mesalamine and salsalate, and 6) thiazinecarboxamides such as
piroxicam and tenoxicam.

Also qualified as D are active metabolites or derivatives of NSAIDs that
preserve their anti-inflammatory activity provided that they have an available
functional group, as mentioned above, readily available for reacting with the

25  appropriate bridging group. A particular example for this kind of drug is the
compound 6-methoxy-2-naphthylacetic acid which is an in vivo metabolite of
nabumetone [ 4-(6-methoxy-2-naphthyl)-butan-2-one ].

Currently preferred embodiments according to the invention are selected
from, but are not limited to, prodrugs wherein D is a residue of diclofenac,

30  indomethacin, ibuprofen, naproxen and 6-methoxy-2-naphthylacetic acid.
However, any presently known nonsteroidal anti-inflammatory drugs or those that

will be available in the future are included within the scope and concept of the

13



19 MAY 2003 The chromatogramis sprayed with the indicator an% ggggﬁgarred
using hot air at 150-180C. The follow ng are the internedi ate d\d

resulted at the end of stage 1 of the synthesis procedure: 5

3- (Benzyl oxycar bonyl ani no) pr opanoi ¢ aci d. C- -CH2- OC(O) NH CH2- CHz_ COOH.
White solid. Yield 60% TLC analaﬁ One spot. Rf 0. IH CD30D-,

8l ~pm- 2.Rresent gveption providedthats églg(stcon@rm 71t15‘=r@eca{lgoxybm5y roKY}:7 - 7 32 (m

N (s TR Shnercrly ARGt gl SRphEeTE! Sor SRR 1 )

NVR CD“(I?)Ovaﬁn( Bty with. cZ)ﬂnpbn&i’t Xfﬂftﬁd‘ﬂrld@nggr(ﬂ}p34 (t, 2H), 3.10-3.17 (t
2H), 5.06 (s, 2H), 7.26-7. SH). ~Benzyl oxycar bonyl am no)val eri ¢ aci d.

C6HSCHZ- O- C( O)It NHi Trbleto de asompued gbthegenytab farmated whpgimthel ysi s: ne

SPo5. 3 5 pinfirinfl3h t%&%%w%gaw B Tpecificaly pihib B alensgind et b Y 27

~Benz~ cy, n%wdr@m %ﬁhjg‘ﬁﬁ&hﬁn%kﬁ ro@@éé'é%dﬁfg(t@a &i'k‘éa%'o) isbfdel! Whi t e
solid. Y|ed50% m p. 54-56C TLCaayS|s One spot 0.7. 20 ~H NWR

(CD30D), while hawing nb dBRxdricdR erfbetsenﬂbthen baﬁht)pro@es%ds af he c(en S®H), 3.07 3.13
(t, 2H), 7.29-7.34 (

8- (Benzyl f%y@l&r fa’isrgsr AR f?%)%@rlar?opeleaem (Sewlesbs 0. pang MelRpcq®H-~- cooH

}erlprnel sol (‘@Shﬁhgér Id@%?eér}%th?ihaéfg%héﬁbl%a?dﬁéntfﬁ%éﬁqlﬁgﬁh@%@g{w ¥
2.23-d. 2 %wloox?g&naSB 2Q6303X 2% ilduce@ ) inffanfibatOBy cally) andn@TyélodsygénasSH) .

12- (Benz iycar bonyl am no) dodecanoi c acr d. C6HSCH2- O CEO) - NH (CH~~~ COCH.
Wi t e sol § €COXilppdidosoinvoleedangrgiad homgestagst . RF0. 7. 30 ' H NWVR

b 2e 2 267 (1, YRy croff Ot pedila bl sy LB GRAX. lisaftplagthy o 29
19 MAY 20Q3eral a6ieiderationt n%ﬁbﬁldqiarﬁcl?a@en@ aar;@abqie @d%!’éift'bdﬁd wTdmethém utl on of

correspondi ng Z-am noaci d produced stage 1 .05 nol) in freshly

di sti | | edndietshivbile hetdamesel 0® atbjvags at ﬂtert@mcrt:stb Pup@éeﬂqkbridgémg 5

at nosphere of . ar B i.nt o. doubl e- neck ro nd- bOt&)?{ynfhaSK g; 15)0 m ) equi pped
with RagrEPPR isiych gt ‘%FF&‘%‘F‘B&%&{T&Y%&%‘E} er pouptl physiqlqgical conditions

di cycl Oh%hﬁ%%ﬁy ﬂﬁk%ﬂgﬁ&s{a%?%cg%ém# déﬁ%lﬁ@ gjay% i Gt ¥isdl gl | | ed

di chl or onet hane SO un rop wse, with stirring, to
t he sol utbridging gebuprshnoldawitdonfd aesterizChiniiranod os ther erizgmatit kieavhgeohed
precipitate of re is filtered_agnd the sol gﬁﬁw evap rate 0 under

vacuum @eEtFﬁ %“ adragiteon -39 lisphpspire i e(@%e %1 d then dried
in vacuum TLG, Wi gmgh th‘ghgeawggflﬁgagg%/‘%ngg iJiSE tf%bafﬁcgl nal ysis of the

anhydri des of a 0- acl num sheet. Fluent is

t he moxt udiseaséd céll or ofeansnivivilhbadedicibée 4t&irdes m/ohbosmchrarbirdgarﬁg @roup
ni nhydrine spray is used on the 15 chromatogram followed by charring with
hot air (thaowilgegulaththerrplepgreolohe active divigrly~igebitating or deddydng ki t e sol i d.

&FLSl :ats e"ég%ég%:fmé‘%ag}éa %Og“%d%}qggfir‘g 591%8 FSJ?\(T: C?:l 6?%% C|242E.2£512|§A;0~N 6. 50%
According to a preferred embodiment, the total number of carbon atoms in

the bridging group C(0)-Z-X is at least 6 but at most 15. It was found that this

25 length of carbon chain provides a spacer which enables good access to an enzyme,
preferably phospholipase and in particular PLA,, for digesting the ester bond at
position sn-2 of the phospholipid of the general formula 1. Shorter spacers, in
particular bridging groups comprising less than four carbon atoms, may be
problematic, by creating an unfavorable steric environment for the action of the

30  phospholipase. A situation of steric interference may also be generated by long
spacers, i.e. when the number of carbon atoms in the bridging chain is greater than

15.
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20 Anhwdri de 0~4~Z-am no)butanoic acid. Wite solid. Yieldis i\gg/o ég C anal
is: One spot. Rf 0.8 Chemcal analysis. C4HZgN20~. Cal cul 44t . 16%
H6.14% N 6.14% Found: C 62.77% H 6.36% N 5.88% Anh dry ide o~(Z
am no)valeric acid. 25 Wite solid. Yiel d is 70% TLC anal ysis: One spot.
Rf 0. 8. em cal anal ..+ s. C26 | cul at ed C64469/ 6.61% N

S 200 FoRey Be gie Bl64,rqin arR, SRR i Gk b Ty grgung Wil (‘%

am no) he i TL | pot. R f
0.5 30 Qores (R et K Eob SRR ROl oty

5. 79% Fowheh th€ fGdctBRR gidup. (ﬂ‘Ei%s -OH, 5XH, ,AMNH doty -$ide Xois-aZeaabomyd) oct anoi ¢
acid. Wiite solid. Yieldis 75% TLC anahrsis: One spot. Rf 0.85. 25 19
MAY 2003 &HBPri cal anal ,: C32Hq4N20O7 Cal cul ated: C 67.60% H 7.75% N 4.93%
Found: C 67.44% H 7.79% N 4.72% Anhydride of 12- Z am no)dodecanoi c

aci d. swhi te scﬂ;c'brde cdinblrtibas aﬂ%wmh.ﬁammalayﬂhgs ranebes pofavofabledas85. Chemi cal
anal ysi s: N20O~. Calcul ated; C 72.29% H 9.04% %  Found: C
72.02% mgldzzm veyydahijehonst whichds sm@waﬁle/&%eadﬁd g@?@rezreat ly

(Z-am no~ fethe

cor respongﬁﬁéng@%%%% Oﬁ&ggﬁg{l}ﬁgmhﬁd& ss dja gﬁﬂ {ri‘ét%%flg’ffrogshl y

di sti || edinslahes, WHathe fisnctidhilogug dfmsdeblarbm | seub, alchmsplieera@plear gon,
into a single- neck round-bottom fl ask &550 m ) equi pped wth a nagnetic

stirrer. indi¢clhfenasoformingr oogdentbond withp® wichis(ai¢areenyligaoemdhsyr i di ne

of 0. Boserendieibonds IROTED A abie ben BT fendhi SRR The caction

mxture is vigorously stirred for 3-5 hours at roomter&erature The
| yso-1 eci t hi n thethetapestianfficaenof ampparticular eompownrdkaccording pathent aft er

bout 2 h, f st i ) Th ti i t d TL i il
oo 60 onnseia st e PV B8 by SIS RER TR B e e 5. 5o s,
the i ndi ¢ dwlea%]ﬁ ﬂ%?z%%a%a& h&d &fart@&mgs%thé ,%gemﬁmfsaéaem@bmbyde ( 10

absol ute e 98% sul furic aC|d ( 10 M) and gl aci al
acetl c acofth {p&ctﬁc)corﬂ';bmmdhodmmsexgamrprcxirsg)ampedingntm thetineentivahi wil also f ol | owed
by charring with hot air at, 150C. The reaction is assuned to be conplete

and sl%pp‘&l’eﬁﬂé’ﬁ the partigulay disgasecridisarderiadedicdiedoear ed. The reacti on
m xture is then transferred into a separating funnel and washed with a

sol ution of l%tlrﬁuggBXteﬂmzﬁ%eﬁe)easé bétheuictihe datgutahethrgalsite iomitdfted odi um
bi carbonate 3x 50 m) and final lé with water O&3 50 n}).. .The @bt ai ned
product iY@ t@ﬂe@aﬁg%ogwpﬁpmup aPPBOH 2 &}tﬁrehﬁsgmlfrafiepraf?aatzlﬁen

filtered. eis
weshed wi Phe REHHEREks: Py BRIE DG Tapiitfinb € KBS AT RS ot REABLELF, 5
mol ecul e dleadig edzyinde ﬁiﬁtW@)@ﬂ)ﬁe—ll&[gl@hStﬁﬁ[ @i)3tsppnbamdedtactyitgisd i ne is the 3o
mai n product of the reaction. The second product of the reaction is the
Z-ami Mo a@I@Mon feaiiiedn manyi indlasmasomsogessesangr (i) ii is apnesmadly elgvatgds
back-extracted.from reactl re.as £0 Y 2003

sodi um bi %F%ﬁh‘gtpéogﬁﬁé%g Wé‘&@rﬁﬁ@mﬂgwgﬁq m%&ﬁ%ﬁﬂlgclb%e%ﬁg %nd then

aci di fi edjjbiu xﬁuwrb@feﬂtfaupmelrelelm A 1ROk shilan@xticRate By chl orof orm
(2x SO m ). The chlorofofmextracts were conbi ned, washed once with water

and dri edinoscasedsBdAY aetsty. i acdopdar®@e witnthai mvﬁmmonrtrhermosﬂfmélpgbdl um sul fate
e oo A a0 e Lhey N or o Gagora el Sibseqientl v
25  parent drug, including improved efficacy, potency and pharmacokmetlc properties,
together with reduced toxicity. It is expected that with the aforementioned
advantages, the prodrug compounds of the invention will be efficient alternative
novel drugs for inflammatory-related diseases and disorders.
The first cleavage at position sn-2 of the phospholipid, may further facilitate
30 the following cleavage necessary for releasing the active NSAID from the bridging

group. This second cleavage may be enzymatically or non-enzymatically executed.
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TLC analysis: Silica gel 60 on alum num sheet. Eluent is

chl or of or M net hanol /water (65:3S:5, v/v). Indicator is a spré‘? MAY 2R3
conposi tion: 4-nmethoxybenzal dehyde ( 10 m ), absolute ethanol (200 m), 98%
sulfuric acid ( 10 to m) and glacial acetic acid (2 m ). The chromatogram
is sprayed W|th the indjcator and then charred using hot air at 100-1 S OC

| - St ear ovndidate enzymeseley PRQrRREBS s¢oPnd ey nes % Aeclpde ansgmidaseer o- 3

KR%S??:%&%‘&Q% onsity i Syl sl ciftonnSaPRLYS chhe SEaRRTe, T ) 005
2H), 2.22- 29A(témaﬁb‘51y, the PBledsest dnnictizEhnti3nAadmbatory Urllg frénfthe D-X4 (M

2H), 3.603. 63(m 2H) , 85-3.96 (m 2H), 413428(m 4H), 5.0S (s, 2H),
S.20 (m b_m@d m3y be;mu@@d(omansmjeavage at posmon sn-2 of the phospholipid that

1- St - be b -

ohos phoc HSPAHD. e & AAcH Vg B BtV BHdrtaops GrclesidreEb e aefiv ss. 14

NVR , CDC | 1.55

21 1, 7%&2{1& égl sed%%?b@dﬁ‘?éréﬁt fro"f'ﬁ%he elrl%?aﬂga'r%chrﬁ%n%?wule Tl‘r‘fr’sz3 i (gm oH)

3. 61 25 3in6mdesnirugtderivati 86 8h&4in achehhical group(sPhds l%n(rmnoxabd) from @6 (s, 2H),
1- St ar bonyl am no

\S/élzfzar by 70ddell1p (e SirsciIpo ADRR S A A1SHANIGEE WiGhin (R GIRGOROUIhaTL C

89 , 3H),
256 Cbr o oictiyidd! Byt sesbh by eidditye frejoRBThs iyl 20, (5 P
4H), B 07¢ ﬂ)ﬂltﬁ Brefribly theldeddige l'ﬁces@oﬁt’heZﬂolecﬂ@ om\é iA08dion i6S (m 2H),

3.86-3.94 (m 2H), 4.10-4.25 (m 4H), 6 (s, 2H), 5.20 (m 1 H),
7.26-7. 33m4tmtedsr»n)ec1ﬂcallstaé&rec;;weagedzcelts, ﬂ%mzyﬂabng«@@ﬂgidwpemﬁm%exano ~l]-sn

glycero chqgl i ne e el d 6 % TLC anal, ~sis: One spot
0. 55. Sﬁ‘ﬁﬁ&w%?%&%?g Blesie a‘éém%f’s“‘%h?rgf (broad s, 28H). 1.30-1.62

( several m S%esge&?&%ﬁl@e é)[ﬂct ﬂfé):harﬁsrﬁ@f %cﬂlé’n ﬁms lel@ent ?na@-ﬂle(rﬁwelgm
3.61-3.65 (m 2H), 3.88-3.97 (m 2H), 4. 5{m 4H), S.05 (s, 2H), 5.20

( m 1 H),cotnpdmds 32 thean(/mu(ﬂ-l)ave an enhanced therapeutlc profile. Furthermore
- St ear oy

8-1 ~benz bonyl am no) oct ano~| Jl cer o- 3phosphochol
e & t'élemﬁe T s S aP O T 7 e S U ao S~ N

(1C5,)g11 49 s?)éctg 1 m@%ea% 2y eciﬁ 519:[ ﬁg’)(he reg%&"grde Et&fé&s I ﬁebog)rfﬂo uﬁg‘g o5 (m

2H) , 3. 17thesnveédidpn rﬂaﬁénaﬁleﬁtﬁ(tér[dmg Hi)e, ustLﬂﬁesS OQ‘NE{AﬂiDsthl)cpnstlbﬁs thaPdo(m 4H),
5.06 (s, 2H
1- St ear oynotchppzd%icmn %@9%&%\6@%% wsllals r%’&%‘ﬂﬂﬂ‘ﬁﬁﬂ%‘ﬂ@ gide effects

yC§5° 1hs FRRPERRk A Ereathl bEuRAlch T Xy it ifrD :(broggdsgm 2619,
. 30 fdoroad s, Inldthrdadcedbith abéthémspddtof the. indentiondtherd ar@ phovidéd23- 2. 50 (m

4H) 3.06-3.12 (m 2H), 253I7(s OH), 3.62-3.67 (m 2H), 3.84-3.94 (m
2H), 4. 10plzanzlgce(utmcalzn%nposltmss cempiising, a5 azcac(lm: lrgrgdlervt, 28orppgend o thSH)

St 4. R | o b The oht d
- ot ear oyFOBTY BRI SRR ghoh L BraE TR R SRUBE had it in FHBpOTGYS ol
is di ssolywﬂmeelﬁlcmlyraweetmf: hﬁ@ed%rw&t&aa%reaaﬂmﬁl imtheaRti c acid. The

solution Is introduced into round bottom doubl e neck flask (200 m)
equi pped wi t h Bherplpretaceutital compositipniemay be an adisphk aerosél arsgbid. Pd/ C (0.5

g) is 28

dosage form, and may be formulated into any suitable formulation including, but
not limited to, solutions, suspensions, micelles, emulsions, microemulsions,
aerosols, ointments, gels, suppositories, capsules, tablets, and the like, as will be
required for the appropriate route of administration.

Compounds of the invention are useful in the treatment of diseases and
30  disorders related to an inflammatory condition. Thus, in yet another aspect, the
present invention provides a method for treating such an inflammatory-related

disease or disorder, comprising administering to an individual in need thereof a
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19 MAY 2003 added to the solution and hydrogen is bl own thro ggpéga
reaction mxture for 4 hours. The reaction proceeding is noni 89/3TLC
anal ysis under the follow ng conditions: silica gel 60 on al um num sheet,
eluent is the m xture of chl orof orn1 met hanol /water (65:35:5, v/v),

i ndi cat or ay .of .the co |t| on: met hoxyhenz ehyde (10 ml),
absol ut e tB‘FWQﬁ‘th‘PaElﬁ(ﬁép ehiiye ax@g "é‘g Ogtl%elée"r?f I ‘?lélqz?& @l acetic
acid (2 réy;qgé r and then
charred [Pl?aﬁrg ﬂﬁtt%gll r &%g 15% T e%‘é@c&?gﬁ&gggﬁeﬁéﬁg be conplete and
hydr ogenétthaapésicallp pffectiaf drrouratl’ usabinrths ppmniﬁmon refers to the amount of

1-stearoyl -2-[ (benzyl oxycar bonyl am no% sn-glycerg to phosphochol i ne has
di sappear®giverrREOdre cempauRd %QC@F@H%O h@éavcfntlopémahﬁmaga@ﬁe%@q ete to renove

the P4 CinfRRaLALRds lsodfea WO FinARRILR pEREELUIRCL BRUE, Rpupened v th

et her 7(3x i n"vacuum over ons o

anal ysi s @bfbchb@r@ﬂﬂ’%f a%yhipﬁbrﬁ@‘) @ﬂaiﬂb@jé@tlvely identifiable improvement as
1- St ear oyl - 2- ~3- ami nopr opanoyl -snsfg cero- 3 phosphocholi ne, acetate. 15
ecéms

Wi t e waxnotad by therdinicign or ather gualél esgot . RF0.2. ~H NMWR | CD30D~pprr):

0.87-0.92 28 (b d s
> 0.5 35 ¢t Bigartigild s B8 TivsgHoh proudd al@e%'ﬁﬁrﬁaﬂréggt@gzaﬁl@%a(segm

?ngb%) GS%I(L{Ikragf)vela%ecP% 1ﬂﬂﬂ§1tﬁa§%ﬁé/e€r%%ggmn éﬁgmg}% Bt r(d’ﬂbe?n I'ﬁmltg'ci-{% NVR

Cal culoat eaixtoxﬁlrﬁﬁneB&%asb{s Qlcﬁ%armrmsZﬁl%lmﬁtodd Zﬁ%ltlFMdplchﬁt?oﬂi% H 10. 11%
N 4.18% P 4. 52% 1- St % 2-,2-, ~4-am nobut ano~l ) - sn$] ycero-3
phosphocrﬁyrsteﬁag URust sp ofbgr disgagaspuolgs asmaPIrpeiss: One spot. Rf

£ SRR 00 o o Bl 201

2 46- 2. S52A[ieinddd)s dlaeﬁéf{’d}&n@bn sdideasel HimtingtonH{lisease, %sallaﬁﬁerﬁmtlaZI-D
3.87-4.46 (several m 21-5.22 (m_1 H). 31P NVR~-CD30D) - 8~ ppr‘r) 0.01
(s). 30 CHehatben paéln@pglc dwpummpsmwala@%atm@md gymaH 9. 73% N
4.19% P 4.64% Found: C 57.12% H 9.55% N 4.22% P 4.38% 29 19 I\/AY

2003 {s- St ear oyAn¢ sibabderta10y af gdraidistiition|iy e@dddnphs Ghedntioa, acetate.
VWhite wax. Yield 70% TLC anal ysis: One spot. Rf O. 1H NWMR (CD30D), 8

( pm~ 0. iggludirgn bpt nothging limited (o rasaldintravemiys, intraggispulan sphgutangous,1. 92 (s,
1. 96-

() 2t naiatiod Thigaial, BSca sty i o koo 8005 & pellbed) 17 oy " 7
5.19-5. 2lorhBddithells, thdlghabiYiedutiat dsRRIRs of 1KY inbEdtion18 BeAlB} or@nal ysi s:
C31H63NZQgP. CH3COOH. | cul ated: C 58.06% H 9.82% N 4.05% P 4.54%
Found: C l&'ﬁa@ﬂ%lmirﬂli&tere(dl% N 4.20% P 4.48% 10
- St % oyl 2-~ ﬁemdgs%r}gégegol%r the dmln}/s%ra{lon of &%%Soﬁlrﬁ)%gﬁgln!s g?theal(r:l\%n }o%' Wite
are those large enough to produce the desired protective effect. The dosing range of
the prodrug varies with the specific drug used, the treated inflammatory condition
or neurological disorder, the route of administration and the potency of the
particular prodrug molecule in releasing the drug at the specific target site. The
25  dosage administered will be dependent upon the age, sex, health, weight of the
recipient, concurrent treatment, if any, frequency of treatment and the nature of the
effect desired. Dosage regimen and means of administration will be determined by
the attending physician or other person skilled in the art.
In still another aspect, the present invention provides a method for
36 synthesizing compounds of the above-defined formula I by following the steps of

the detailed scheme of synthesis described hereinbelow. A particular synthesis
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wax. Yield 65% TLC analysis: One spot. Rf 0.2. ~H NMR ~CD30I?§, é\(%&{ﬁ
0.86-0.92 (t, 3H), 1.28 (broad s, 28H), 1.32-1.50 (m 2H), 1. MAY br oad
m 6H), 1.9 (s, 3H), 2.28-2.40 (broad~m 4H), 2.88-2.94 (t, 2H), 3.22 (s,
9H), 3.61-3.66 (m 2H), 3.95-4.08 (m 2H), 4.10-4.38 (several m 4H), 15

5. 24 1 H). 3~P.NMVR, 0D~ 0.01. (s).. .Cheni .
C32 HGg ﬁ’z G&bﬂ%mlﬁte‘é:&é g&fe&% gﬂ%@@éﬁ‘%ﬁ) iy E@Jﬁaginlié:sa to?l? -%lé%er%‘lm. 45%

Found: C .00 1% . P %, - St ear oyl - 2-

8-am noocsi)g%%gg%é}@ﬁ}eé%}%g&r\%gg}ﬁ%?ﬁhégﬁg{%lﬁégt Cetate. Wite wax. Yield

65% TLC anal ystegl: pftfectipatof tht fun@ti@nalﬂrbiéﬂyﬁ((oﬁ%midgi&g(gw?.: 0.86-0.92
a

(t, 3H, .28 (broad s, 28H), 1.37 (s, 6H), 1.59-1.67 (bro m 6H), 1.93
(s, 3H), Phegrpogofithisatep imto prgventelemigalggagtions HX d@impthesoupiig

2 02,5 50 oS O B s B BGR ol e 22 > 2
oo NSRRI A B 71 i) BT 2o

. . Q . 9 . (0 . 0
1- St ear oxHOPO§A-Z-Xm nododecanoyl - sn- gl ycer o- 3 phosphochol i ne, acet ate.

B ooy o sb hngbiackinecapup e Bl Wi e e e gy 10 nagk 0] 5oL 65
6H) , . - -2 .20 , 30

18 vy odmactles nsRifandisFeadityigplohnreidher Eqfbtink, Ally 0 epfifhyed. 20 (5, 99

m 4Hyo, SReibehts33itabie far llrg)eg%:aem §10upORYe, well kpewir td tidke GBilled Ghemni cal

anal ysi s: oHg, NZO, oP. CH3 _Calculated; C 61.54% H10,.38% N5 3.59%
P 3.97% theardndindudadyy are nay lipvited t, thefobowimes bgmayl chtosgformatepr epar at i on

g]; eI Ir ge aé@lggxﬁ#ﬁ{:%gg@%& ?@2%@8%%&%&8@?Bgr?zsﬂgx%/%]ailgllncefﬂor}@ee, sol ution of
1- acyl - 2- jiRy &b HPRAYor CAPrY¥CefiSn)3diphesPbabirty] wihdthylectiRlot¥rbinol. 36 nmol )
i n net hyl eln%@fgﬁ%]oric(ge (38er) 110) i?ﬂi njtqr oduced int oﬂa si ngl e neck round
bot t om f | AekSIpBoteation)endimebaxxmethy behtetide(for COGH peptection)et hyl anmi ne (0. 3
m, 3 mol) is,added t 1tt]ii:js sol ution. The re ulhi.n reaction m xture is
stirrBd at rooftPPORHACRIOTENg Fraeshs apfl Prosaee F@Oft‘ PIL USRS JEETIOgd 10 e e
2-am no- g Rl Grd r]&ﬁ?e {09 (ERehleBui@hidhiporMnid Adigis@pt ai ned free
2- am no- aﬁ’?ﬁ’e%’{’%i Jdi”?sfiged onrS t’he(f ol I owm %g slynt heg S wict hoagyany 15

addi ti onaderies, 09943 hndjin Btaedive . Grlouppar @rgamnic Sfnthesis by Greene, T. and

1-acyl -(2-n-aryl acet am doacyl ) -sn- gl i/cero- 3phosphocl!}oLi ne, Am xt(lilre of the
cor r espon®uby Paflehn Wiey i 8orsade. 4P [ fhsfgachings of which are incorporate

[0-](2, 64§ chi am no] phenyl Jacetic acid] (1.36 nmol),

tri pheny?llbﬁiglggﬁﬁ%gg%é.e)?z 20 g., 2.75 mmol) and aldritiol-2 (0.6 g., 2.75
mol )20 s i ntr oskepdPrepacrionast anrsahy dadeaotihbgreteakd drigging grotm a reacti on
flask containing the solution of free 2-am noacyl lipid in nethylene

chl ori de Thetorsprtge ofthe aphydride istpestoras byicolpyine &irsagany Whettbnmes yel | ow

and is left stirring,f n re i here of
argon. Triemeiey 8ht AdicHle BFFalt Honlyd BORAFTRIAAbE b et Pl BRPR2S T
extract edispnékeribly pérskntdd indet areht AMlospREre.NA _@mmd;aakw RYgMATY thgs t he
conposition of the nobile phase. For extracting and purifyrng 1 g. of solid

reacti on mastion is, f@Sxgmplef disiyciobaxyearbediindBoDO0).nresh ASTM in a gl ass

col umm (40x2 c i a.pressure of out.1.5 atm k. .was ed. The first
fract#on of eI%H\& kgumll&)oﬁ&e&rotgcﬁ:ﬁg{r@g@g&romFcb?gfsgrlﬁp 'Bh net hanol

(65: 35, V. L i " bt ure of
chl or of orqrfnm)srsftee}ngﬁ%?%g%t \tlj\lgt% gilh?g%%esﬁg?@ﬁﬁat??h(?%htgﬁg d;Hit |p §§1t1]§ ?glé?lt on the
mai n i nputoi ytieldsl -acyd-2-aoyd@eprotactdd J-sn-glyeerwet phasphobpidi on t he fine
purification of the final product, .i.e. the phospholi pid-drug, copnjugate, is
real i zed. Tha anhyggidged theprotactss bridging grqupand t ?C‘BIF%SPBfléwgﬂy-‘( %E!@) Al the
synt hesi z t. i bel i en

anal yzed %}% %@ggéagﬁaﬁ da§og9 |thﬁ)5§gar§?tl%gcﬁ?é rggﬁ%sé)ro ?ﬁ]%’énlgihwgfe’ }g{nThe TLC
anal ysj s gepiédehonss /tfalst, fed dxawple Pidet-amimeduchGs dimathyMnmivopaidias . El uent
is chl orog[g)l\r/[rXPr;et hanol : water (65:35:5, v/v). Indicator 1s a spray of the

Step 4: Removal of the blocking group from the functional group X.
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conposi tion: 4-nmet hoxybenzal dehyde ( 10 m ), absol ute ethanol gﬁg? % 98%
sulfuric acid ( 10 mM) and glacial acetic acid (2 m). The cHP 3&) mis

sprayed with the indicator and then charred at 100C. 0 1-Stearoyl-2-~3-(~2,
6- di chl or oani | i nol phenyl acet am do | propanoyl -sn- |ycero 3-phosphochol i ne.

CH2- O - C~~H35 |5 CH O -(CHZ)2-N H (O CH2 Q NH Ol _CH2-O P
OCHZCIC—/;(Z I g3 I rgHOVR Oﬁ?ﬁéq%%%)gtwmwcé &ﬁ%)‘?oﬁpf@ﬁ?ﬁﬁﬂgdh%mo. 89 (t,

G v - R sfoyre R o dhscibing i Brb iyl YrofpethiRoctindd; p Athiente 002 %)
4. 02- 4. 05fo(imiatdn) of ctgdifle 4h&fistiy B3tiks, 1993Part iB8PHomactbGrodss b Qlgdni®5 (m 1

H, 6.36-6.40 (d, 1 H), 6.84-6.90 (t, 1 H), 7.02-7.09 2H), 7.20 7.24 (d,
1H), 7. 37Syrz.t/ne§§S(by, Gmlzqgl.e, B-mdN\VRtsg egﬂoby ,V\F’%ex gpryns, Ing. éégi()sikg aCheni cal (

anal ysi s: CA3H6gN309PC12. 2H20. Cal cul ated: C .83% H 7..93% ..N 4.62% P
3150 FOUHCUR PO he Pralaiita i B 15feme s Dy dngdadic gl 5003 |

- St ear oyl 5psdifte GEPd@, 6-di chl oroani | i no)phenyl acet am do~l butano~l, ~-sn-

gl ycer o- 3phosphocholine. CH2 O C(O-C~H35 | CHOC(O-(CH2)3-NHC(OCH2 O
+ NH ClI  CH2- O Step OCHRGpliNg CHahSerGidaYiaptidnil&wmatady ki {oab8 0ip)d n®igtppm) :

0. 86-0. 90

t,.3 1.25 (b ds, 28H),.1.53-1.57 .1.80-1.84
o 5 aCalling of ths piitespongig drye fq tHefpfieional arop X BEFh bAdedls o5 ( v or

3.57-3. 60 24 3. - - (m 3H),
4.37-4. 41g‘%’m’ l%ﬂh)l?&gggff’@.ﬁféh??ﬁcgll%ﬁe %;}'5147 ¥ @f 3?“’?8‘#@5%2. 85-6.89 (t, 1
H), 710017adeérdanre Rhith, the irh@ntioR 2TKisl reattipn is/cahidudted On anl orgiic sadvént MVR
(CD30D~ppm : -0.88 ﬂ(s). MS. C44H-0N309PC12 ., Found nie: 886.9 (FAB) (nmain
pi ck). Chidgipsesenggal spagents thas ppablz e gpedensatigmreaction: wheeshatermelecpias, H
8.03% N 4.56% P, 3.36%. Found: 0 A11% N4, 61%. P. %
1- St ear ovi'® ?gf_"l%%?f{- %ﬁég 6%%“%%12 ¢ %egn'i% %%%é{%rﬁlgﬁ??/ I‘%((%:Ié }'f mth oﬂjﬁ{t\g}gﬁé&@&z- sn-
| y&ar (C):I 3|CIt?Ii g@gph@%quﬁgl\?lgﬁ;?ﬂ O-CH35 | CHOCO-(CH2)4-NHCOCH2 O
+ - -

antrary to other known procedures for the synthesis of lipid derivatives of

15 drugs, the present protocol is unique in designating the drug conjugation step as the
final one. It is important that the drug is added at the last step in order to prevent
possible modifications and deterioration to its structure. Thus the process disclosed
in the present invention is advantageous in terms of higher yield of the desired
reaction product and much reduced levels of side products.

20 In a preferred embodiment, the reacting functional groups that form the X-
D bond are -C(O)OH and NH, or NH groups, yielding a peptide bond. The
carboxyl or the amino groups may be provided by either group X on the bridging
group, or as an available functional group on the drug molecule. According to that
preferred embodiment, when the reacting group of the drug is a carboxyl, it is

25  reacted with an amine on the bridging group, and vice versa, when the reacting
group of the drug is an amine, its reacting counterpart on the bridging group is a

carboxyl.

30 EXAMPLES
A particular scheme for the synthesis of compounds of the invention is

outlined in Scheme I. This scheme is exemplified below, in Examples 1 to 5, by the
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C Yield 75% 33 19 MAY 2003 ~H NMR , CD~OD), 8 (ppm- 0. 83- q\?A\gtz %33H),
1.24 (broad s, 28H), 1.54-1.64 (broad m 6H), 2.26-2.34 (m 4B)VAR20033" 53
(m11H) 3.58-3.62 (m 2H), 3.66 (s, 2H), 400403(m2H) 4.16-4.25 (m
3 H), 36438(m1H),521525m1 . 6.36-6.40 (d, 1 H),

g|_|§3 7 g gg lep@bg txongof(tlz o f‘nesgs ggg ﬁc]]@igﬁégg tlﬁéquj)éqlgtyenac Z[o5 7.40 (d,

Found:  C gécé%w&ﬁ%@“é@iﬁ%lﬁ a5 H F‘&%%%éﬁ (G orSheiabfi's. <L 857

1- St ear oythethox$-2( Methiy R 3-indeliytitkac acid), libuprofengRyHaisathayiptiony!)grepionic-I - sn-
gl cy eroO 3-phosphocholine. Yield 80% CH2-OC(O.-CH35 CHOC(O-(CH2)5 N
H C( 0) mzac@)wpampxm@ O(6pnatepcRanpiiy])praspionie agil) Bomthoy-2-pm-

?m85 4|_§) (pﬁ)h_yga%gc ('1%1!% Cfqu%ate(d% %@%@@gﬁ?ﬁ%og{lﬁ 51%4& 881%&43&13?1%)& ié)ggG 2.34
‘j ég( 26p1()§é‘b\ée'l‘ﬁé ﬁF§t st%EQ is ﬁro?e%tlﬂn 490 tl(dmun%ﬁ;&r%asl g\rl(gj}g (lﬁl t?n}'é lgill_ﬁl)ler fifr'lkil% 673526( 30

1H, 7. 3@&56’ thblar(milp gibi)p oﬁmmmmdth)e segor{chggage is(prgargtégn oflheni cal
| OPC12 Cal O/H820/ N.4.42% P
Rl Sﬁ%ﬁnée BEhas DEOtites SRiAD 1 Theghir SaRg ape Somatigruat ipil. 5.

8-(2-112
5,21 2 St et g S AP AR T el

N H (O GHE p@)tbﬂ:ilr@ nghB -t@ylellxi t%l-ﬂ&ﬁhiﬁl&(:ﬂ-]lﬁjl& cﬁ‘hjugatellsi cﬁ@i%l out kb tNVR
(CD30D~~ (t 26-1.30 (broad s, , 1.51-1.60 s (m
6H), 2. 26f02ﬂ9@n(1rﬁﬁmgeSaLm@ <2f2th ﬁprrﬁpqqfimgsdreéd@ tb@e(ﬁﬁmQHle, 3.96- 4. 02

(m 2H), s.24 (m 1H),
6. 36- 6. 40%?33“6‘”&5 l%—'«;d‘gfgﬁg @%ﬁétﬁﬁ ‘bﬂﬁ"%%eé‘ 5‘3‘9‘?@‘% %g%eee@gﬁ% 2H)
7. 18- 7. 22ndghthyladdic aidté-1Zacdl-2A G-ardido)acyLlEn W eto-CLHIphodhdtine & 91 (s). 1 o
Chemi cal anal ysis: CA8H-8N309PC12. 2H20 Calculated: Cs 8.90% H 8.3 8% N
4.29% P Balisyd inthetedt stag&9. 19% H 8.39% N 4.19% P 3.20%
1- Stearoyl - 2-QL2- (2- (2. 6-di chlqroani!i no~phenyl acet am do
dodec!ainoyl ~-sn~l ycero-3 phospﬁ‘é@%ﬁ—t CH2- O C( O - C~~Hs5

A scheme for synthesis of phosphatidylcholine derivatives of diclofenac,

indomethacin, ibuprofen, naproxen and 6-methoxy-2-naphthylacetic acid.

Step 1:
CsHsCH,0C(0)CI + H,N-(CH,),-COOH —> CgHsCH,0C(0)-NH-(CH,),-COOH +
20
HCI.

Step 2:
25 2 C¢HsCH,0C(0)-NH-(CH,),-COOH + ¢-CgH;-N=C=N-CeH;;-c =

[C6H5CH2OC(O)-NH-(CHz)n-C(O)]zo + (C-C6H[ |NH)2CO

30 Step 3:
CH,-0C(0)-R

(|:H-0H + 2[CeHsCHOC(0)-NH-(CH,);-C(0):0 —
6]
35 CHz-O-P-O-CHzCH2N+(CH3)3
O.
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CHOCO-(CHR)~ ~~-NHC(OCONHC CH2 O p-OCH2CH2N(CH3) 3 %'\Q@Y?bﬁ%
70% 35 19 MAY 2003 ~H NWR ( CD30D~(ppm~ 0.87-0.92 (t, 3H), ad s,
42H), 1.49-1.62 (broad m 6H), 2.28-2.36 (m 4H), 3.16-3.22 (mts, 11H),
3 62-3.66 (m+s, 4H), 3 98-4.03 (t, 2H), 4.18-4.29 (m 3 H), 4.41-4.42 (d, 1
, 5. ZOéﬁ @@?O% 6.3 76.41 (d, 1 H), 6.87-6.90 (t, 1 H, 7.02-7.10
(m 2H) 1 (d 1H) 7.39-7.42 (d, 2H). 3~P NMR (CD30D), b (ppm:
.71 (s) Chemi_cal anaé( CSZHg6N3MPCL12. HRO, Cal cul ated: C 61.42% H
8 66% %Hi%%o)ﬁchb)@@% @99@20@56@%%2%0@% (N2:C8H P 2. 85% 10
EXAMPLE 2 aration of lipid derivatives of indonethacin (DP-1ndo) The
pr ocedur ECHpP-B-ReCHyEA 6EHon of |ipid derivatives of indomethacin ( 1
(p-chl orobenzdyl ) - 5- met hoxy- 2- net hyl - 3-i ndol yl acetic acid) is the sane as
the process outlined in Exanple 1, steps 1 to 6, except that in step 6
i nstead of diclofenac the drug included in the reaction mxture is
i ndonet ha&tiegm is Lipid derivatives of indonethacin (DP-1ndo) The
synt hgsi ze@Qpp@)Es were subjected to TLC anal ysi s under the foll ow ng
condi tions:| S| lica gel 60 on al um num sh%t £l uent
ace Cf ac1 n{et anol

chl orofor Vi) . or |s a spray of the
conposi ti oq%@@%ne%oxy%@%@g f‘|y5d ﬁ 10 m ), absolute ethanol (200 m),

98% sul fur d gl aci al acetl c acid (2 m). The chronat ogram
is spr ayedb&iiﬁng%é}éaﬂ&‘é?@q 3and then charred at 100C. |

- St ea‘royl 2- ~3- 1 (p-chl orobenzoyl ) - 5- net hoxy- 2- net hyl - 325

i ndol yl acet am doJ opano | ~3-sn-gl ycero-3 phosphocholine. Pale yell ow wax.
Yield 80%C t%O-CstS' Ok CHOCO-(CH2)Z-NHCOCH2 I M NO
.+, C(O ce-o p- OCH2CH2N(CH3)3 CH Cl 6 4 36 19 MAY 2003 TLC anal, One
spot. Rf i €SHOOGE)-(CHNNR, HOEBOOH; HhC{Hhph +C0285-0.91 (t, 3H), 1.26-1.30
(broam s, 28H),01.52-1.55 (m 2H), 2.25-2.31 (m SH), 2.54-2.60 (t, 2H),
3.18 (m 9&H,-BP4BCBL,EA,N(CHAK), 3.57-3.62 (m 4H), 3.81 (s, 3H), 3.98-4.02
(m 2H), 4.13-4025 (several m 4H), 5.16 s (m 1 H), 6.64-6.69 (d, 1 H),
6.92-6.95 (d, 1 H, 7.00 (s, 1 H, 7.54-7.58 (d, 2H), 7.67 7.72 (d, 2H).
31P NWR (CD30D), 8 (ppm -0.13 (s). Chem cal analysis: C4gH-3N30 ~ ~

PCl. 2J420.gfeglscul ated: C 59.41 % H 7.94% N 4.33% P 3.20% C 3.66%

Found: C59.79% H 7.96% N 3.91% P 3.28% Cl1 to 3.60%

CH,-0-C(O)-R

CH-0-C(0)-(CHy),NH, HOOC-CH; + (C;Hs);N ——>
30 | 0
CHy-0-P-0-CH,CH,N*(CHy);
0.

35 CH,-0-C(0)-R

CH-0-C(0)-(CH,);NH, + CH;COON'H(C,Hs);
0
CH,-0-P-0O-CH,CH,N"(CHs)s
40 O.

Step 6:

45
CH,-0-C(O)-R
triphenylphosphine-aldrithiol
CH-O-C(0)-(CH2)uNH, + HOOC-R4 >
O
50 CH,-O-P-O-CH,CH,N(CH3),
0.
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1- St ear ovl 2-2-~4 ~1-(p-chl orobenzoyl ~- 5- net hoxy- 2- net hyl -

i ndol yl acet am do~but anoyl 3-sn- gl ycero-3 phos~hochol i ne. Pal QMY&)\QP%X
Yield 80% CH2-OC(O-C~~Hs5 CHOC(O-(CH2)3-NHCOCH O NM i OCO
Il I + CH2-O p -OCH2CH2N(CH3)3 CH Cl 6 4 is TLC analysis: One spot. Rf is
0.35. 1H NWR (CD30D~(ppm~ 0.85-0.91 (t, 3H), 1.26 (broad s, 28H), 1.52-1.55
(m 2H), 1.77-1.83 (m 2H), 2.24-2.39 (m 7H), 3.18 (s, 9H), 3.21-3.29 (m
2H), 3.57 3.60 (m 4H), 3.80-3.81 (s, 3H), 3.98-4.01 (m 2H), 4.15-4.36

(several 4@ 519520(m 1 H, 6.64-6.69 (d, 1 H), 6.92-6.96 (d, 1
H),700( ﬁ5$54757(d 20 2H), 7.67-7.72 (d, 2H). 3-P NMR
(CD~-0D §—£8 -0.08 éé{ Chem cal analysis: Cg9H-5N30O~ i PCl . H20.

Cal cul atedC BHOIGOHIMNE-GOW RN 42979 P 3.15% Cl13.67% Found: C 60. 82%

H 8.35% NI[4.27®% P 3.10% O 3.60% 25 1- St ear oyl 2- 2- ~S- ~I

- (p- chl or obeRa®PIQ-CHEEHE hoxy- 2- met hyl - 3-i ndol yl acet am do7 val er~l ) - sn-

gl ycero- 3 phospbochol i ne. 37 19 MAY 2003 CH2-O C( O - C~~H35
CHOEO-(CHY)4-NHC(OCOCH-0O p-OCH2CH2N(CH3)s | _ O Pal e yel | ow wax.
Yield 80% TLC analysis: One spot. Rf is 0.35. Me ~H NVR (CD30D~(ppm :
0.85-0.91 (t, 3H), 1.26 (s, 28H), 1.53-1.60 (m 6H), 2.25-2.36 (m 7H),
3.21 (s, ﬂﬂl)ereiﬁ FEBOG-RG2in(the syinhesiSs@dignt.i8@ n(os—stérbl)dal antddaflarddhatory 2H),
4.15-4. 24 eral 35-4.37 5.20-5.21 (m 1 H),

6 64. 6. 6ad pr%am;gejg%gc Py be ecmf”%@‘“ 1 H, 7.54-7.5 7 (d, 2H),
7.67-7.72 (d 2H) 3~P NWR (CD30D), 8 (ppm: -0 07(5). 1o Chem cal anal.
CSOH~7N30, ~PC1 . 2H20. Cal culated: C 60.15% H 8.12% N 4.21% P 3.11% d
3.56% Found: C 60. 39%ickdfénad3% N 4.08% P 3n&hethsdin 3. 50% 1- St ear oyl - 2-
6- (1- ~(p-chl or obenzo~l) - 5- met hoxy- 2- net hyl - 3

' OMe
HOOC CHT—;[ j/
HOOC— CH; 2
HC™ N

NH co

ks

HOOC— CH—CH,

T
HOOC— CH
H, OMe

CH(CH,),

Cl

O

Ibuprofen Naproxen

HOOC— CH
OMe

6-Methoxy-2-naphthylacetic acid
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15 i ndol yl acet am do~l hexanoyl ~-sn- gl ycero-3 phosnhochol i ne. 1% Y 2003

O (0 -C~~H35 CH O C(O) - (CH2)5 N H (O CH2 OMe N Me O ¢(O | TPMAYED33 o

p- OCH2CH2N(CH3)3 CHCI O 6 4 Pale yellow wax. Yield 80% TLC anal . One
spot. Rf is 0.3 8. 38 19 MAY 2003 1H NWR (CD, OD), 8 (ppm: 0.85-0.91 (t,

3H), 1.26 1. 48. (m , 3.15-3.19
(m 11H), M&&&Oﬂﬁf@m&w&m&&éﬁhm 16-4.25 (m

3H), 4.36-4.38 (two d, 1 H), 5.20-5.21 (m 1 H), 6.646.69 (d, 1 H),
6.91-6.95 (d, §ta|g'):11 f‘r@dﬁcﬁ&l oitlﬁ)am?ntﬁér ({)5 z(rﬂmo%‘gid (ﬁr&ﬁa‘thnZﬂo@@;— 2H) 5
31P NWMR (CD30D), (ppm- - Chem c anal ysis: C, ,H-9N30i , PC1 . HZO.

Cal cul at exmin® :&fld)SO% H 8. 20% N 4 22% P 3.12% CI 3.57% Found: C 60 08%
H 8.35% N 4. % P 3.22 d 60% ) . ) . .
1- St ear oyl - 2- ( E‘I“‘(‘B‘ri':H{@%dﬁgﬁ%gﬂsyo@gﬂ%taﬂ’d%a%dﬁ%‘PH&ﬂPr%?aHSHH%ﬂ‘%cet ani do~7

t | CH2) ~- N
R O & o TR St et ARASBRRGROAd miftbRe bl A b g Raib ) £ %) &
yel | ow waamd)\inelt}chnaoem ﬁl}Gnaoaid b&sm<hek (255 ml)Seqm@&d wsh almawalé CD30D), 8
(,ppm: 0.8S0.91 (t, 1.26 (broad s

2. 26- 2. 33stirrar apgidropped. f%neé @@Dlpmn QfLNPOH%(SE.@ 0. é% nqcrﬁ lmH)() I%W@Oer(l% 3H),
3.96-4. 02 21 1

o 645, 6o et TRt Sk Moy Bilanctly e S AP aflsorbl e 24 L0 19

7. 68- 1% 7lotthined 5bluBdRiI\NMR1¢dH3(90) in 2 iCe-RRder bath Qﬁﬁ%knzﬁ%h@@f@rﬁ’@{e anal ysi s:
C, 3Hg3N30i ~PC1 . 2H20. Cal cul ated: C 61.16% H '8.46% N 4.09% P 3.03% O

3.41% Foldig (0 B‘in@i)ws agidgl dropywise overd3f min. llegegact@n rmmm%ls FEITE&KAVPLE 3:
Prepar at i

f t DP: 19 MAY 2003 Th
procedur epolrc}qn ﬁse tr?r g}rﬂlﬁ?\[{a’%ﬁ!ﬂytg'f’ B(P‘btl @Ldgrr@f Q?fﬁg\/%@ 31% fllﬁfﬁ??)tf% (2-(4 ©
i sobut yl pOgmydn Q{(Pdﬁb%'xf:ur@ﬁ ﬁéuré@nrﬁ@‘é‘ep’?ﬁ‘&@d Fendel T Sffch QWdsh@ed 1 n

Exanpl e 1,” steps 6, except that I'n step 6 I nstead of diclofenac the
drug i ncl wdhcdhetnyltdnleerr(é}s(ci(] ab). Thz twater fractiohupseafaeated dnpadddediwidi | ves of
| bupr 05]c en PI(D3_N) to)pH—l while cooling in an ice-water bath. If a precipitate is formed, it

is filtered, washed with water and dissolved in 100 ml chloroform. The chloroform
solution is dried with sodium sulfate for two hours. Then the sodium sulfate is
separated from the chloroform solution by filtration and the solvent is evaporated
in evaporator under vacuum. The residue is washed with hexane, and dried

20  overnight in vacuum over phosphorus pentoxide (P,0s).

[f the precipitate is not formed, or in order to maximize the product yield,
the acidified aqueous fraction is washed with chloroform (2X 50 ml). The
chloroform extracts are combined and washed with water (50ml). The following
operations with this solution are the same as for the above-described chloroform

25  solution of the precipitate, namely, drying with sodium sulfate for two hours, then
separating the sodium sulfate from the chloroform solution by filtration and
evaporating the solvent in evaporator under vacuum. The residue is then washed

with hexane, and dried overnight in vacuum over phosphorus pentoxide (P,0Os).

All products were analyzed on TLC as follows:

30  TLC analysis. Silica gel 60 on aluminum sheet. Eluent is chloroform-methanol (4:1
v/v). Indicator is a spray of the composition: 4-methoxybenzaldehyde (10ml),

absolute ethanot (200ml), 98% sulfuric acid (10ml) and glacial acetic acid (2ml).
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The synt hesi zed conpounds were subjected to TLC anal ysi s U”d‘%"ngom
follow ng conditions: Silica gel 60 on alum num sheet. El uent”i

chl or of orm et hanol : water (65:35:5, v/v). Indicator is a spray of the
conposition: t o 4-nethoxybenzal dehyde ( 10 m ), absolute ethanol (200 m),
98% sul fyric acid 10, M) and cial, aceti Ci 2. mM). The.chromatogram
i's sprayddeghramaiegram i eRd it i @dicaos snd b &@&?é.usg‘géi‘&éﬁcﬂh S2- f

3- ~a- et I0: ﬁé met h~l propyl ) benzeneacet am do~l propanoyl ~ 15

sn-gl ycero-3 phosphocholine. CH2-O-C(O-CH35 i Hs
CHOCO-(CH2)2-NHC(O-CH ~ ~ CH2 CH(CH3)2 OCH2 O - OCH2CH2N(CH3)s | O
Wi t e waxlhedplpwingdie dhe intemediggoproducisgasiipd;at thegnd %fg%@ge Refthe 0. 38, 20

~H NMVR - 0.88-0. 93 9H), 1.29 (s, 28H), 1.41-1.44 (d, 3H),
1.58-1. Es?y %\Qg‘ﬁﬂf(%ﬁm%-l. 90 (m(Tl—l),H)2.28-2.3(53(t, |2_DH), 2.43-2.46((d, |2_DH),
2.512.57 (t, 3,22

3.40-3.45 (m _2H), 3.61-3.66 (m 3H),

. . (g ] sy DDABRRIC TR Mzﬁéﬁ@vﬂﬂf&&- 2- 7H)26 (d’
2H). 3 ~Fb (CD~0D), 8 (~ppm~ -0.20(s). 40 19 MAY 2003 Chemi cal

anal ysi s: +~SN2OP. 4H20. Cal culated: C 59.02% H 9.93% N 3.28% P
3.63% Fowngle s61i® S iRRP60%. PLEANlNis3 Oh3%pofR30.65% _

1- St ear ovl 2- 2- ~6- ~a- net hyl - 4-~2-nret h~| propyl ) benzeneacet am do~l hexanoyl
sn gl ycer'st M €O 3(ppm)(2126-0- 32 @) 285HB3913.3% (tCRHO-SHE)s; RHHR) 5
NHC(O-CH~ ~ CH2 CH(CH3)2 OCH2 O ~P -OCH2CHZN(CH3) 3 O Wi te wax.

Hygr oscopl-87-7A2y BB, TLC anal ysis: One spot. Rf is 0.38. 1 o i H NWR

CD30D~( , : : 1. 0 d,
gsH), g@@%‘éﬁﬁﬁr—gﬂm&@%—é—? Oxfiti Al LA 6@?@@%@1—. i Hﬁiz@éﬁ@gg‘fz.%
(d, 2H), Whidsalid.Oviend 60%) TL8 ahdlysts: (ﬂid)s,foa.kf;ﬁ.-ﬁ. 66 (m 3H), 4.00-4.03 (t,
2H), 4.184.28 (several m 4H), 5.18 (m H, 7.07-7.11 (d, 2H), 7.22-7.25
(d, 2H). "Bl NMR KVR;QDIED(pampdiiH -1.82 26y, 2H), 2.38-Chdh{tc2il), Snk)-§di7d,

C45Hgi N209P. 2.5H20. Cal cul at ed: 62.07% H 9.89% N 3.22% P 3.56%
Found:  C 235), 6415, 5+ PHY Te2n] 3 81550 P 3. 10%

J-(Benzyloxycarbonylamino)valeric acid. CsHsCH,-O-C(O)-NH-(CH) ,~-COOH.

15 White solid. Yield 60%. TLC analysis: One spot. R¢0.7.
'H NMR (CD;0D), § (ppm): 1.45-1.50 (m, 2H), 1.56-1.62 (m, 2H), 2.25-2.31 (t,
2H), 3.08-3.13 (t, 2H), 5.05 (s, 2H), 7.26-7.34 (m, 5SH).
6-(Benzyloxycarbonylamino)hexanoic acid. C4HsCH,-O-C(O)-NH-(CH,))s-COOH.
White solid. Yield 50%. m.p. 54-56°C. TLC analysis: One spot. R;0.7.

20 'HNMR (CD;0D), & (ppm): 1.30-1.63 (several m, 6H), 2.24-2.30 (t, 2H), 3.07-
3.13 (t, 2H), 5.05 (s, 2H), 7.29-7.34 (m, 5SH).
8-(Benzyloxycarbonylamino)octanoic acid. C¢HsCH,-O-C(Q)-NH-(CH)),-COOH.

White solid. Yield 50%. TLC analysis: One spot. Ry 0.7.
'H NMR (CD;0D), 8 (ppm): 1.32 (broad s, 6H), 1.47-1.50 (m, 2H), 1.53-1.59 (m,
25 2H), 2.23-2.29 (t, 2H), 3.06-3.12 (t, 2H), 5.05 (s, 2H), 7.29-7.34 (s, SH).

12-(Benzyloxycarbonylamino) dodecanoic acid. CsHsCH,-Q-C(O)-NH-(CH))y; -
COOH.

White solid. Yield 50%. TLC analysis: One spot. R¢0.7.
30 'HNMR (CD,0D), 8 (ppm): 1.30 (broad s, 14H), 1.48-1.51 (m, 2H), 1.54-1.59 (m,
2H), 2.25-2.29 (t, 2H), 3.06-3.13 (t, 2H), 5.05 (s, 2H), 7.29-7.34 (s, SH).
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EXAMPLE 4: Preparation of liyid derivatives of naproxen (DP-Nap Thg
procedure for the preparation of lipid derivatives of naproxéﬁ '\’i@f E-Q% 20
met hoxy- 2- napht hyi ) propionic acid) is the sane as the process outlined in
Exanple 1, steps 1 to 6, except that in step 6 instead of diclofenac the
drug included in the reaction m xture is naproxen. Lipid derivatives of
napr oxen (DP-Nap) 41 19 MAY 2003 The synt hesi zed conpounds were subject ed
to TLC anal ysi$agedebynthesis of Zoaminp addginhydride. Si| i ca gel 60 on al um num

sheet. Eluent 4,s. chl orof.orm met hanol,: [ - 35 (pFalell roi
spray of the C%gégtfqno?fcogeﬁ%(ﬁﬁ%gé’@@ﬁa{gﬁ%g&fneaa\/%%? 15@%?@@‘2 elt ?la(rj\lol
(200 m ) ,in 98 UitilddcdiaRlbebrhethbhes(23 mi)as thtaldasédlundeeir feaci d (2 ni). The
chromatogramis sprayed with the indicator and then charred at | 00C.

%- St eﬁr o?ﬂtmzspgh;rt( pg)rgen;mtmdxguann@( tpundybottom flask (100 ml) eqpipped with

G- 0 o s ebaad froPbe el b SRR of ity PRRRIP00Be o e o
- OCH2CH2 | | | % l:ysis: One
pot - R WG 300 PRI S M RReBrogio B, ARdundbGuBOR DS
28H), 1. Hadéd doop wiseSWith stifriids, 23 th2 dButidn of2ZZamio bdid2AKér 20 midldf, 3. 16 (s,

9H), 3.41-3.46 (t, 2H), 3.56-3.60 (m. 2rt|)§, 3.78-3.80 (m 1 H), 3.88 (s,
3H), 3. 9mtiring thepbiaiged precipitate 9f ufapdy filigredandshy solytion eyapargtedy; 1 H), 7.0

vk (oot sl e agdreinas fhakatguh Reche B 2 i yiied fligh " - >

Cal cul at gd:vatu@B. 37% H 8.93% N 3.17% P 3.50% Found: C 58.34% H 8.98%
N 3.25% P 3.58% |-Stearoyl-2-f4-(~S)-6-nmethoxy-a )
net hyl - 2- Ha@lanalysiseBhesame teoceduneanusad-fos ILC analysis of the anhydrides of

all Z-amino-acids. Silica gel 60 on aluminum sheet. Fluent is the mixture of
chloroform with acetone (8:2, v/v). For indication, ninhydrine spray is used on the
15 chromatogram followed by charring with hot air (100 °C).

Anhydride of 3-(Z-amino)propanoic acid.

White solid. Yield is 70%. TLC analysis: One spot R¢0.8.
Chemical analysis. C,,H,4N,05. Calculated: C 61.68%, H 5.60%, N 6.54%. Found:
C 61.20%, H 5.52%, N 6.50%.

20  Anhydride of 4-(Z-amino)butanoic acid.

White solid. Yield is 70%. TLC analysis: One spot. R¢0.8.
Chemical analysis. C,4H,3N,04. Calculated: C 63.16%, H 6.14%, N 6.14%. Found:
C 62.77%, H 6.36%, N 5.88%.

Anhydride of 5-(Z- amino)valeric acid.

25 White solid. Yield is 70%. TLC analysis: One spot. R¢0.8.
Chemical analysis. C,4H3,N,05. Calculated: C 64.46%, H 6.61%, N 5.78%. Found:
C 64.09%, H 6.86%, N 5.49%.

Anhydride of 6-(Z- amino)hexanoic acid.

White solid. Yield is 70%. TLC analysis: One spot. R¢0.8.
30 Chemical analysis: C,3H34N,04. Calculated: C 64.46%, H 6.61%, N 5.79%. Found:
C 64.39%, H 6.85%, N 5.52%.

Anhydride of 8-(Z-amino)octanoic acid.

White solid. Yield is 75%. TLC analysis: One spot. R¢ 0.85.
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gl ycero-3 ~hosphochol i ne. 42 19 MAY 2003 CH2 O C(O-C~~H35 |
CHOCO-(CH)3 NHC(O- CH/ O Ol | + CHZ-O p - ocrzcmr\‘l@éﬂ@f@o@ﬁ‘
White wax. Hygroscopic. Yield 65% TLC analysis: One spot. Rf is 0.38. IH
NI\/R(CD30D~(ppn) 0.86-0.91 (t, 3H), 1.26 (s, 30H), 1.S0-1.53 (m SH),
1.73-1.82 (m 2.26-2.33 56-3. 60 _(m  2H),

, 3.17
3 725 Sachemical Bial i & o ot Calowbted: G57tGHY SRy TSP B A0 . Fosbe ol ' m
4H), 5.17 7.13 (d, 1 , (.19 1 7.41-7.45 (d, 1
H)H? 7.70-G %732?9 gﬁ)ﬁ,y ,%8/I\/R~C(D30D~~!_2)~rr): -o.(gz(s).H)lo her cal anal

C44H73NZQiﬁﬁ‘drt@l?’%ﬁ%cﬁh‘t‘n@}cﬁﬁiecc@zo’i@aé@% H9.12% N 3.08% P 3.40% Found:
C 58.69% H 9.24% N 3.18% P 3.40% 1-Stear

-2-(6- (%ﬁteGOHét'ﬁi@@iSam%tMaiphOabén@taBeﬂéﬁi do~ hexano~l -sn

gI ycero Eﬁ osgpochol i E}{MM.&@%%%%?O%WME glgp:\'cH\Cn(g?d

65% TLCM ggo;g%eHsga@% Rfai$0.38. 43 19 MAY 2003 ~H NVR-CD30D), b

(ppm~ 0.87-0.91 (t, 3H), 26 (broad s, 32H), 1.44-1.57 (several m 10H),
2.23-2.31 (m 4H), 314320(s 9H) 360 .62 (m 2H), 3.753.78 (m 1H),
3.88 (s 3H), 4.00-4. 17-4 several m 4H), 5.22 (m 1 H),

7.00-7.12 (d, Stage 3. Prwr(ﬂ!;:wﬂ PflliyaCY?-lzléZ?M@O@%Pylfnrglycem?—’a 7.73 (m 3 H).
oo ey SRR, o 3803 or e Al UORTIEOR S
N 3. 204 P 3. 4Pfe aMMBb bf fie drRRpoRtinG X -fhinol deid] 0dEr invatisysisedin
o- et hoxy150 Irrll('li(F;fh %rggﬂl? (c:hstllled chloroform, is introduced, under an inert atmosphere of
argon, into a single-neck round-bottom flask (250 ml) equipped with a magnetic
stirrer. To this solution 0.01 mol (1.22 g) 4-(dimethylamino)pyridine (DMAP) in
25 ml chloroform is added, followed by addition of a suspension of 0.0056 moles
15 lyso-lecithin in 50 ml of chloroform. The reaction mixture is vigorously stirred for
3-5 hours at room temperature. The lyso-lecithin dissolves and reaction mixture
becomes transparent after about 2 hours of stirring. The reaction is monitored by
TLC using silica gel 60 on aluminum sheet, the eluent is
chloroform:methanol:water, 65:35:5, the indicator is a spray of the composition: 4-
20 methoxybenzaldehyde (10 ml), absolute ethanol (200 ml), 98% sulfuric acid (10
ml) and glacial acetic acid (2 ml). The chromatogram is sprayed with the indicator
followed by charring with hot air at 150°C. The reaction is assumed to be complete
and stopped when all the lyso-lecithin has disappeared. The reaction mixture is
then transferred into a separating funnel and washed with a solution of 1% HCI (3x
25 50 ml), then with saturated solution of sodium bicarbonate (3x 50 ml) and finally
with water (3x 50 ml). The obtained product in the organic solution is dried over
sodium sulfate and then filtered. The solvent is evaporated at 30°C in vacuum and
the residue is washed with hexane and left to dry overnight under vacuum. The
resulted molecule 1-acyl-2-(Z-amino)acyl-sn-glycero-3-phosphatidylcholine is the
30  main product of the reaction.

The second product of the reaction is the Z-amino acid. In order to increase

the yield of this product, it is back-extracted from reaction mixture as follows: The
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to acid (DP-MNap) The procedure for the preparation of lipid def\(l gb ves of
6- met hoxy-2 napht hyl acetic acid is the sanme as the process odf 'é% b
Exanple 1, steps 1 to 6, except that in step 6 instead of diclofenac the
drug included in the reaction mxture is 6- msthoxy 2- napht hyl acetic acid. 1

s 6- et hoxy- 2- na t hyl acetic acid was p ar ccordin t he procedure
descri bedSAHUR® AU @}Ptk%ﬂ“(?ﬁﬂh?‘gﬁﬁ (iaan @gqéﬁaen) 23 : 297-301

). Yield yag gﬁ%g%ﬁfqé | 30 B PO &gm&gggb%l beflf 49 0N ugat es

obt ai ned at were subjecte ana ySI's n er the

fol I owi ngmgpomee thma@fonﬁlelxuﬁas SRJre 20mbihednwashedi ohieowitie®bter Bhdidied i s
chl or of orm met hanol : water (65:35:5 v/v). Indicator is a spray of the

conposi t | @ver sadigst ﬁdf@%b@ﬁﬁ Imréh'«yub s(irngaiThe sedigor sulfateisramoved PRO i ), 98%

| f Th [
Spr ayetr viiitiohea il kRSO a bR h sl Ohtiog Gutebig G R TEDT U2 of
6- met hoxyhg(aﬁétgm aﬁggg%ﬂp‘i@qhqa&@? MNap) is 2s depicted bell ow

1- St ear ovl 2- 2- (4- (2- (6- met'hoxynapht ~I ) acet am do~~but ano~l -sn-glycero-3
phosphochT)LC ﬁﬁ &tﬁllcagt%Waﬁﬁﬁmum-%ea GO G-~H35 CH- O C(O - (CHZ) 3

NH- C( O~ | O Wite lid. Yield 600/ TLC
anal , One® 0mFé"¥e @ngﬁpef WNQ" orisa B%Oﬁg e §ANoYHoR's |

L e SR ‘iﬁﬂ%tﬁ?%%i%th@ GRS gs ot 30

3.90 (e, I&I'))andlglﬁkﬁaléhc@ﬁc eid (2|ﬂ)l) ’lﬂhd (&trérr@ﬁ)g(rﬂim 1§k1)rayéki @&hlthélihd(idl,torl H)
5.20-5.24 (m 1 H) 09-7.14 , 7.21-7.22 (m 1H), 7.36-7.40 (d,
1H, 7. 67arlzith5neh@rrgl4)51ng~bot@lpaq\mt D~8~ppm~ 0.83(s). Chenical ana-sis:
C43H~, N20, oP. 2H20. Cal cul ated: C 61.28% H 8.90% N 3.32% P 3.68% Found:
C 6l.42% ) i ) . Solubility neasurements of

| i pi d der$x2eH LAY/ 3T YN RO Baprefen, naproxen and
6- met hoxy%g,?osg%)ﬂé?@ Lacetl ¢ acid The soI ub| lity of several Ii pid derivatives
of dicl of t haci n, ibuprofen, naproxen and

6- met hoxyWariteapdy. ikladCEs CTIC iadalysis: Oﬁb@pasn Red.5at room tenperature (22C) in
aqueous splutions (water and saline) and in organl c solutions 20 (ethanol

and oct andlNMRACEN; )k ddppmi:HE8 Q&Y (ti Bh), d & 1 L2 i(bioad sP28H) d1. 2fednsf or t hese

aueous pRHLZE AROhGEPs AR eyS (et cal i JFBw P B8R, MW ecent ca as

the cal cuj g8 egh, bPYP-85-3006(ns, 2] 41 13-4 abl( &, 4H), 5.05 (s, 2H), 5.20 (m, 1H),
7.27-7.33 (m, 5H).

20

1-Stearoyl-2-[4-(benzyloxycarbonylamino)butanoyl]-sn-glycero-3-phosphocholine.

White wax. Yield 70%. TLC analysis: One spot. R¢0.55.

'H NMR (CDCL3), 8 (ppm): 0.84-0.88 (t, 3H), 1.25 (broad s, 28H), 1.52-1.55 (m,

2H), 1.72-1.80 (m, 2H), 2.23-2.32 (m, 4H), 3.07-3.14 (m, 2H), 3.18 (s, 9H), 3.61-
25 3.65 (m, 2H), 3.86-3.94 (m, 2H), 4.10-4.25 (m, 4H), 5.06 (s, 2H), 5.22 (m, 1H),

7.26-7.33 (m, 5SH).

1-Stearoyl-2-/5-(benzyloxycarbonylamino) valeroyl]-sn-glycero-3-

phosphocholine.

30  White wax. Yield 70%. TLC analysis: One spot. Ry 0.55.
'H NMR (CDCls), & (ppm): 0.84-0.89 (t, 3H), 1.26 (broad s, 28H), 1.54-1.65 (m,
4H), 1.72-1.77 (m, 2H), 2.23-2.30 (m, 4H), 3.07-3.12 (m, 2H), 3.16 (s, 9H), 3.61-
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The distribution of the conpounds between the organic and the a '@&%6 2s
phases was neasured by the shake-flask technique. Five mlli 1% 3
octanol containing about 3 ng of the studied conpound were mxed with 5 m
saline. The 45 19 MAY 2003 m xture was shaken over ni ght at 22C before the
octanol and sali neaghases wer e_separ at ed rom each phase was

di ssol ved-ph{m, aH).ab0-3/4 @2 o085 (e ﬂHM 0@69 £2hat 5 28 émg pH)c al

absor pti ai ned solution is in range of 0.1 to i.0. The

coeffici %%813 3];”’h@"og%cul ated by the following ratio: A-,V ~ 12 p~ Asalv2ll
10 where A~c is the optical absorption, at 7~max , of the ethanol sol ution
in which one n1 of oct anol phase is di ssol ved V, is the volune of this

et hanol sbiStearg gbauydar 2-2 -Be used for

neasurerreg{t o{ t!hz optlcal absor ptlon Asal is the optical absorption, at
~ ~ aX , L solution in which the one m 15 of saline phasels

di ssol vedwn¥é vak. tY*l@ld lo for@fanglh;is . 6hB3p&! R?ﬁ]slgjtl on and 12 is the width

(cm of the cuvette use measur enent of e optical absorption.

Sol ubi | i t ] MREEDT L)Y, Bepbmm oIs4lorgv@t 3N . 2 (bédrl HREHYCL.30/1ckdTet haci n,
i bupr of en, naproxen and 6- net hox -2 na ht hyl acetic acid in water and sal i ne

and t hei r(seearaiol 8531222 20, &2 émpZHY.eht 265, ABY 3 HbS.GW(Mn tabl e

wat o1 lﬂSzlébﬁf—@ﬁ-?~9Z3m9?§n%-‘§%41¥§ﬁm P DS TN AL O

suspefsi 0@ gq.gel m xtures even after being filtrated through 0.45p. m
filter. ’Tab e 1. Water and saline solubility and octanol/saline
di stribution coefficient (log P~) of liyid derivatives at 22C. Lipid

der|vat|ves have -l inker-drug wherein the
/ -éfﬁ«gzl(i&é i ndomet haci n

| i nker i ; yallaZ 22 i

(I'ndo), 3 ds Jf%flz (1 bu) naproxen (Nap) or 6- methoxy-2-naphthyl acetic
acid (M\la%—M MAY 2003 Lipid derivativeSolubility(my/m)Ilog

PDr ugn\\at wihiel wae RGERIG 390 3N0C R aIRIs8 Oné Spot. R 0.55.

DCF30. 00210. 002a>> 3DCF40. 002n0. 002a>> 3DCF50, 00 | Sb~0, OO |
Sb>>_BDCFIONMR (EHCION § (ppe3risa-0<89 0FH) 1< ®®Qadﬁ28H)21 8041@BA6n20 25

ool RT RS e D25, 7 D900 Bt ob PR L g o>

b~3. 2l ndoy3 PO - b A a~0. 0ba>>
_3Nap30. 1%”2%1 9?9> 3Na3 g?)zllgag a%gg)?%l\/Na 30%%%%@ §al\iil@@GgaJSI b~

Suspen5| ORHY 5. 20 (el Y, t7e22 7i20t(mp t5iEHN t hrough 0. 45pm filter The solubility
measurenents indicate that all the lipid derivatives exam ned di ssolve well
in ethanol and octanol, i.e nore than 10 ng/mmM at roomtenperature. The
resul ed QL bHH0S (2 ?b&&ﬁ&@@&fbgﬁﬁlafﬁﬁg)Ib’B@edEzﬂW}%cér@fﬂil n stable in the
solution Tor at Teast several days at room tenperature. 47

phosphocholine.

7
eneeeq

White solid. Yield 60%. TLC analysis: One spot. R;0.53.

'HNMR (CDCl,), 8 (ppm): 0.84-0.88 (t, 3H), 1.23 (broad s, 28H), 1.30 (broad s,

14H), 1.45-1.50 (m, 4H), 1.53-1.59 (m, 2H), 2.23-2.50 (m, 4H), 3.06-3.12 (m, 2H),
25 3.17 (s, 9H), 3.62-3.67 (m, 2H), 3.84-3.94 (m, 2H), 4.10-4.25 (m, 4H), 5.05 (s,

2H), 5.20 (m, 1H), 7.23-7.30 (m, 5H).

Stage 4. Removal of the protecting benzyloxycarbonyl group.
The obtained 1-stearoyl-2-(benzyloxycarbonylamino) acyl]-3-
30  phosphocholine(0.0025 mol) is dissolved in a mixture of 100 ml methanol and 5 ml
acetic acid. The solution is introduced into round bottom double neck flask (200

ml) equipped with a magnetic stirrer, under an atmosphere of argon. Pd/C (0.5 g) is

28



19 MAY 2003 It is evident that the |ipid derivatives accordiﬂghhg 288
i nvention have acquired the desired hydrophobic properties thdt f 2003
advant ageous for brain penetration and sequestration. 5 EXAMPLE 7: In vitro
cl eavage of DP-DFC in tissue honogenates The ability of the conpounds of
the inventjon tq be clJeaved to yield free diglofenac, was studied in vitro
i n honogetided o sp&tﬂosraandﬂw Fogen 1§g}<>.wnr 0 TFREORIREITEdORAT: 1 he

d _ _ _ _ _ 6_ . . . . . '
oy ok Frttadiion ik eedfnels AN SEARITL I alysis undegshe following
the to cajopditivhs:lsifBtL@e1B0 onlalidrifin SBed; ikl io fHaanidtiRf

- phenyl acet am do] pr opanoyl } sn- gl ycer o- 3- phosphochol i ne (DP-DFC, Z=2),
conpri si reflonoéypemethagplywater K63:d8iSny/ vor iodisatoavs agpray odthe campasitiend 3 car bon

atons._ Liver .and, brai [ urgi cally reno undgr, pent abar bj t.ane

anest ﬁesilﬁfﬁefbodﬁ%bﬁ%al&@\gﬁ? gl(fﬁ%g_a&qlﬁ%ieﬁlbar‘?g%[}gsgﬁbs& Iy agt 18 sanpl es
from eachnl)isaydaclal A0Bli€adlaTR 98N BRAHEIMERIrathy sptafdd iR ¢kOindfdatc rati o of
1:9 wv of tissue to buffer. DP-DFC was added to each honogenate to a final
concent r andghemthatteduging hotHieatrliOo: LG03E. wer e i ncubat ed at 37C in shaki ng

for I, 2, 3 a 6 hours, and.,then wer | aced, on ice to stop,the reaction.
20 The anpunt s ¥FIEAFRN %ﬁsﬁmﬁfléﬁgﬁ CPWP%t‘an‘gﬁmfpé‘én@PBﬁ? é‘iOPH& a&?{ea"brai n or

l'i ver hompgen I ey : ] _assay. The anount
of protein Inﬁ@g@g@ﬁﬁ@%@g@g%f@ {’Ee lﬁgaﬁﬁgg%tkﬁod. The amounts of
free di clgiospeschothebaedisgipeass The i@acpioh Mixtuteicthbafiddrqiahrdughy of

protein, are shown in Table 2. The resu|t for each tine point represents
the 25 awslelgéo wmgvethe Pdffatavaperatediai3QdCt unsler sacuyump rhte) apuds regidpedual

animals. Table 2: In vitro clieavage of DP-DFC 30.Time hrs Free DFC (u~/ m-
orai o) el i ek d SHSRY BRI BRI SERT or 5 650 08 6 07 N D
N.D 48  @oflidénd 6F tA8 TO.CLlEnd%i 9 BreMh&s@ml a® ndicht&batidvé3 V.05 N.D 5 ’

1-Stearoyl-2-(3-aminopropanoyi-sn-glycero-3-phosphocholine, acetate.

15 White wax. Yield 70%. TLC analysis: One spot. R; 0.2.
'HNMR (CD;0D), & (ppm): 0.87-0.92 (t, 3H), 1.28 (broad s, 28H), 1.58-1.61 (m,
2H), 1.92 (s, 3H), 2.30-2.38 (t, 2H), 2.71-2.77 (t, 2H), 3.17-3.19 (m, 2H), 3.22 (s,
9H), 3.62-3.65 (m, 2H), 3.87-4.48 (several m, 6H), 5.24 (m, 1H).
3'P NMR (CD;0D), & (ppm): 0.01 (s).

20  Chemical analysis: Cy9H;5oN,OzP.CH;COOH. Calculated: C 56.88%, H 9.63%, N
4.28%, P 4.74%. Found: C 57.01%, H 10.11%, N 4.18%, P 4.52%.

1-Stearoyl-2-(4-aminobutanoyl)-sn-glycero-3-phosphocholine, acetate. White wax.

Yield 70%. TLC analysis: One spot. R¢0.2.

25 'HNMR (CD;0D), 8 (ppm): 0.86-0.92 (t, 3H), 1.28 (broad s, 28H), 1.56-1.60 (m,
2H), 1.94 (s, 3H), 1.96-1.99 (m, 2H), 2.29-2.35 (t, 2H), 2.46-2.52 (m, 2H), 2.95-
3.02 (t, 2H), 3.22 (s, 9H), 3.62-3.66 (m, 2H), 3.87-4.46 (several m, 6H), 5.21-5.22
(m, 1H).
*'P NMR (CD;0D), § (ppm): 0.01 (s).

30  Chemical analysis: C;oHg;N,OsP.CH;COOH. Calculated: C 57.48%, H 9.73%, N
4.19%, P 4.64%. Found: C 57.12%, H 9.55%, N 4.22%, P 4.38%.
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to 15 3 0.75 Q.15 0.33 Q.14 ND 6 1.30 Q0.40 0.45 .14 N.D Niggﬁg&es
undet ect abl e anounts of free diclofenac. 19 MAY 2003 N D N. D1RI

shown in Table 2, a significant cleavage of diclofenac fromits lipid

conj ugate was denonstrated, both in the brain and |iver honogenates, only
for the prodrug DP- DFC Z= 3 and not for the co ound DP- DF\%I 7=2. These
resul ts as2&gEo e gleroyloinsglyees ¢ : igtesWhitegkab| i ng t he

rel ease gﬁélreicg%%r Edﬁn%@s'l D rkg) prk)ldi)l d derl vatl ve. Under t he

above-de |t|ons t he anpbunts of dicl of enac rel eased

from the 'pf RURICDION)ES 02870 /o (e HIOMRI]BAIES, PEHS, 1255-¢@4i(Mal ent
respectively, tg ?8 E/jojangﬁ%gp% of th\é drPL)g |n$r oc?uced aZ DP- DFC(H?n order

t o eval uallg),titeR @f Mé);tl 25- 2t1®r(ner2zl{)uﬁé963135 fte2Hedx46-ArH2 (@, 2H)aRI9%F set of
i ncubati ons_ was_car It _was found that coolin

oG o 3,02 g a2 (307D 3204166 Gm, 240 B3 pog5e\Grabme Q1dn el 32 Tshown)

The tinme fhenmper ature dependent manner of the diclofenac release in the
25 honogendt es) supports the conclusion that the drug is enzymatically

cl eaved fHprNMREQY Hg(ﬁﬁ,lr@qpbe )EXAMPLE 8: In vivo sub-chronic toxicity
study of DP—IIXZFEDFYJ compounds \sxfere eval uated for sub-chronic toxicity
duri ng 14Gherdiwgl mah@m@mhhg&z@aﬁ CohCoxpHoCaloylatest: ICoMS.06 0 Wod.82%a & i a: a)
noni torin g Jo-toxicity scores.
Mal e Spr azggg/"li)évﬂmg‘ir E‘P ‘ﬁ&ggi%g g‘sga QE gu%b% E‘ﬁ‘ﬁ finder standard

condi donS% B’f%rg @{2 @lﬁ iy Hefﬂdg?}nsr})%#k% P %h%@o}%‘%%e"\’bﬁ Eaf-OWhiand wat er
suppl1ed mer ci al  di cl of enac
(DCF; Si gwax. YISR) 65%. WLCaratysisy @renipot ®€s2. of

1- St ear oyI 4-[2-(2,6-dichloroanilino) 49 19 MAY 2003

phenyl ace@hﬂh&&]&@q @ @fc@r‘)@ (8- é@rsc(bmrhsﬂasrimmt 5048B) or

1St ear oyl i ch Y, et sn-gl ycer
o- 3phospf&ﬁh&l§({1i7%ébr@¢“ éﬁ)&ﬁaﬂp ?ﬁ%nzogég 4(93% % %ﬂng}s(t Ani mal s

treated wih sthesvoR)c, @13(&6%& ozn)ab@'s% BEMEAY, @pmw {Sw&amn by he

treat nent groups were as fol Group No animal's Treatment t0 15 20 1
5 vehixl e5.e4émt iH)) 2 5 DCF 3 5 DP-DCF Z= 3 4 5 DP-DCF; Z=5 Dosage tnglLkg)

10 30 30 ﬁ. Body wei ght changes A major sign of general toxicity is

decr easi ngPM @054Dra rats were treated as descri bed above.

T, 3L (RIS R AL oL RS Rt LRy RSt B e

per cent ageogmmgers%be@w O68.99%, HﬁOSED%V\ﬂNJlmZ‘% pus.e8%. As can be seen in
Figure |, DCF treated aninmals exhibit naxi mal decrease of body wei ght on

day 5 of t he experlrrent In contrast to DCF treated aninmals, all the DP-DCF

'\[/;ﬁ:’i'éeg ? :i g’i )%22-2? gm\% ?cgno?;»-sn-%léceq%yf p)fz\fl)sp?zocho%nrg| acz’ietatp WhlltleewaEXO the

Yield 65%. TLC analysis: One spot. R;0.2. "H NMR (CD;0D), § (ppm): 0.86-0.92
(t, 3H), 1.28 (broad s, 28H), 1.37 (s, 6H), 1.59-1.67 (broad m, 6H), 1.93 (s, 3H),
2.28-2.39 (broad m, 4H), 2.86-2.92 (t, 2H), 3.22 (s, 9H), 3.62-3.66 (m, 2H), 3.97-
4.03 (m, 2H), 4.13-4.39 (several m, 4H), 5.22-5.23 (m, 1H).

25 °'P NMR (CD;0D), § (ppm): 0.01 (s).
Chemical analysis: C34HgoN,OsP.CH;COOH. Calculated: C 59.67%, H 10.08%, N
3.87%, P 4.28%. Found: C 59.22%, H 10.21%, N 3.99%, P 4.08%.

1-Stearoyl-2-(12-aminododecanoyl-sn-glycero-3-phosphocholine, acetate. White

30  solid. Yield 60%. TLC analysis: One spot. R¢ 0.2.
'H NMR (CD;0D), 3 (ppmy): 0.85-0.90 (t, 3H), 1.28 (s, 28H), 1.36 (broad s, 14H),
1.56-1.68 (m, 6H), 1.94 (s, 3H), 2.29-2.39 (m, 4H), 2.85-2.90 (m, 2H), 3.20 (s,

30



2s B. Toxicity scores Toxicity scores were assessed at the eﬂg% %Qﬁ
14-day multiple p.o drug adm nistration period. On day 14, t T % wer e
anest hetized 4 hours after admnistration of the test materials by i.p.
i njection of 0.5nl pentobarbitone sodium (200 ng/ M) and | aparatony was

Pecoct at B adHERHR Rk ot ST enD: Aol S 2 RGeS Sl P2 ur vat ur e
and wash 1\ ')t_h gentl e rubbing, under running water. A sem -quantitative
assessnen ’o\fﬂt he gastric danage was determ ned by assigning scores ranging

from 0 to!'BNMRaCIEOES Si(ppig:ed.e1 9. fol lows: (0) No 50 19 MAY 2003
macr oscopi cal 'y visible |esions; é 1%(5 Iﬁ/peren‘i a,; éZG) One-two sl %}t
| esi ons; Chgmigal analysiys Caolddi Ng@oPHediGrOH. Calcudatedy € 6l ard 103855,

Perforati in Fi , - ri i,yes were |less toxic
than the %S?%“:? %%&M%ﬁ%’eﬁ@ééﬁwﬁﬁg@ b@% Z=3 and DP- DCF;
Z=5, 5 show a bgiahes. FRphfution BF 6k 1RfcPL2RaiiiiacHl)-ShefRBac3- The gastric
side effects of DCF increase during nultiple dosage adm nistration and

t oxi ci ty Blasplechglingg were reached by day 14. The irritant effects of the
t est ed DP- DCF Ht"«'ﬂ? La ] ar I_nedq_ .t ehi cl e,
namel y toxi ci tgﬂé;%grés %%\?J\ﬁggﬁbg}.%@tgégo%%ng&@ng uszll\l[)&n%nk{sb%gglgﬁissed by
two par angiesrs-3phosphsitedy | cholinegotnple WEles6 &inislY in inkehyll @Rt ctdoddR- @CHAI)Wer e
found to be substantially |ess toxic than _the parent conmpounds. Normal

wei ght0 gaishntiediced sup aesingle aeck ropngddeokiem RaskHd SPmipeguippechwith aani mal s

d with wej.ght b ith th . di cl of .
The’ comatmeetSpl, TRIBFEmER ALY B blroh SRRl S bniF SEBOYE Th er ogent ¢ s
j udged byrekineing @&dction neixhze Ey%mﬁ%&htt@;hpaﬁt@é_tf&r3011]§mgqylfrir£§ thgr oni ¢ p. o.

drug adm nistration. EXAMPL . In vivo penetration of diclofenac into rat
brai n af tpnocedure therfrexc2aonnohc PRt G omedeThe reactimpsaididon wpbrike r at i on of
i pid conjugat of, dicl of enac. i.s nmeasured.in rat serum and brain after
v, adm obtained fres p-gpinepacsEpidis uied g e fabevRe sBCTH MBoRTAYS!

i nj ected P ats wei ghing 250280 g. The prodrug (5 ng/m) is
forrrufit eé é@%*’%\?\éﬁn 0 ng DP-DFC are dissolved in 300-400 p.| ethanol,
and Li pof undi nS{age 6BPaepnrabiohfgseyl-(2m-aeylneetymid sacythanglyptm-3- f i nal
volume of 10 ml. The anount of the fornulated prodrug injected to the

ani mal s i Bhospliochefingady wei ght. The aninmals are sacrificed either 0.5 1, 2
or 3 hours fol j i Blect | I DL . ) _are obtai ned
from i ndivi dua%\q}rﬁépg °f g#&eé{iéﬁégp?lyn{lﬂégf‘%’% ‘%Q%SSH&%B?‘:?%E‘EL@% ed by

cent ri f ugdichifopheny hemblodsittnlyHacétit acid] (@BsUhmB0N) ¥igeng)phodptand (@YD i s
treated as follows; whole brain is honogenized in saline Half of the

homog¥hat & 25 anmeRand ldrial-Zotk 8i, 2 Dompd} s 1ptsedussdomdenppitgior m 1: 2) and
i d f { er menat | h |, of 10 D] i vatd -DFC). Th
ot hor - nal imeSPRgE Bt flopled BEed NS a8k chiMilinBlst SRHIAAIAE ARED T

chl or of or gayendid i HeB(lche chibgide(§eenaideon. The thRtibRYSIutiOh ihhRAiaiIg! of enac
(DFC). Each of the organic phases is separated by centrifugation, dried

over NazSeetoared yellapandtietbft stirang formenedhbur @t ratume tenaperatirsimodnved i n t he
correspondi ng nobi l.e pha used i.n the HPLC net hod, and t anounts of both
DP- DEC. antimORRRers af Akor hih sol ey if irdrismogrd BY crppdsation pd (heiRSpditis) | owi ng
i.V. m Al } : # N od-brain

barri %? (%BB&?&E&)‘(%\Q/%PEnﬁggbggﬁﬁsﬁﬁP 1@%‘%?%?‘232%55 l@f ?}f/v%r?ﬁ\ - %FC (I'n vivo

ef fi cacy sdmplysitidgrooffhe ineddle phfasOobetrhétpigtamigririfgingvles. ofaslid estotidni n vi vo

i paw GGG 358 G HEPYEOrHY GoBetAhAT ADRDY Paas SRS T | on.  The
at _pa . o FHPerf@ i on. |
b oor der bt eulbeiiatiol |3 BRETPR SO PR R FRva SOQUAT B0 BRS¢

parti cul ag mik@reONRAGDFEAE wethf thetBeol185 B3BEYVARM ST dedohd fastigibdpélaesd f or
di cl of enac. The experinental set-up was as follows: Ml e Sprague-Daw ey

rats Hei gisi28 mbetasdguiesafmbloretbriy nsharoh andbatet(65 3655, Breln thg Cent er,
our it i oBrSE BeHT e TORUEHet HeaeuTe-arn (hF sespid it e diena o
i nj ect edb%/ﬁﬁﬂ?ca‘ﬁ%ﬁio?lﬂ?e @Q%O&Qt,si?é Y}g%?lﬁgﬁﬁglﬁﬁiggi{u%E&g&gatgﬂWr@ﬂ?z@& Was

i nduced a single sub-plantar 1 nj
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carrageenan in physiological saline, into test animals' right hi .
Just prior to paw edema induction, the paw thickness of the t1334£g38§?£fs'

right hind paws was neasured in triplicate using a plethysnograph and

m croneter to provide a 25 baseline. At 3, 5 and 7 hours post carrageenan
injection, the right paw thickness was neasured in the sanme manner as
before. Potential anti-inflammtory activity in suppressing

carrageenan-i ngd -@qe%%iggsdmcm&sgﬁs_m)by the relative differences in
paw vol unmes between pre and post-carrageenan neasurenents, expressed as (%
change. 30 Dosallltiky sjhovided pkOdunyd k@gntiomed badowdire palt geHowantdSthaty/ kg (dose
equi valent) for the DP-DCF derivatives. IC_)m/k((lq of the carrier solution was
used for When sustyzeddycbhtrase displayed Ipopmbrighyaed spetReisiUe3.3 are present ed

th | ' . W th. f DRderpi ' ~DCE 1450, |
conpar sonts DEFFSRERintontuRhS il ° leRo P BeL4E S Al f&hc. "as can
be seen imubhtis cBlor&Rrh:Metharlcwaee (4373 P /AR Thdiehtoy & LgiFan st that ed

statistically significant and consistent anti-inflammtory activity

t hr oughowompasitiorh dumehoxyberaaldehpdnd® mbashsobirie athapel (260 )&% of
significance is p<Q 05.by statistical . | vsi-s using the Student's t-test).
Antiinfl lﬁr%?Pda iq}pt%}d gm%hqugcagclﬁggﬁﬁfﬁetvﬁlgogaﬁqgmm ¥ Sy r ageenan
neasur enegim OinEAMRLEd ién DR QbERE Ve effects of DP-DCF

Neur oprotective effects of conpounds of the invention were examned in the
gl obalo forebrain i schem c nodel systemin Mngolian gerbils. Ml e Mngolian
gerbils 60-70 g (Charles Ri ver Labo in this study.
d obal f oreMGERM-4-stherr.Q ek RGN QCLHENIERI DYEBANQY -8l BFCeL8- phot h
carotid aj! %; qq%c;&r.nelo m nutes, using arterial clips. The tested conpounds
wer e oral%—m—s‘f—a‘ed to the animals, 7-8 animals per group, by either
one of two schenes: a) single dose adm nistration of commercial diclofenac
(Sigma, USA; 10 ny/kg) or dose-equival ent of DP-DCF; Z=5 (30 ng/kg). The
admi ni stration was peH,d3-G(RP)d€:)H2p two hours before induction of ischema
(Fi gul'e 4); b) multiple dosing of DP-DCF; Z=5 (30 ng/kg) orally

adm nl’stered dai y for 5 days beginning four day or to induction of

served as control ot gibe SRR SCHE
the animals 24 hours|{25 after the onset of ischenfa and seruml evels of
neuron specific enol ase (NSE) were determ ned by Njgdi ol mmunoassay using NSE
kit (Pharnmatope Ltd. |l sraeIL‘D The neasured NSE | eyel ,Clexpressed in ng/m,

are summari zed in Fi Gt,e3- éo¢|-|§cH2N(0H§)3been st hat serum | evel s of

ey, H-Gig

NSE are el evated in the event of i schem ¢ i ng| , serum | evel of NSE
may sErve as a nmarker for he degree of 30 neuro damage (Barone et al.

(1993) Br§in §g§ 623: 77-82). As shown in Figure 4, NSE | evel in serum of
animals V&4 th si ngl e dose of DP-DCF is reduced in comparison to NSE

| evel in m@ik %iégit Y re ted wigt . DCF or
yehi cle 5 [%6 5 'go,éég'lobqgcjj(?’eir@c ,1 -2%2(1:5{3 r asf %gﬁﬁﬁégég.rl §9n pioprl y and
i s not expgytery-boshavangn. seti.eeit, orNSES (£vel), $hames(1a3Epa.58-8%1W t h
brain i schema. As shown in Figure 5, which summarizes the results of the
mul tipl e @osikyg3.68 (s, 2H), 4.02-4.05 (m, 2H), 4.19-4.26 (m,3H), 4.36-4.38 (m, 1H),
25 5.21-5.25 (m, 1H), 6.36-6.40 (d, 1H), 6.84-6.90 (t, 1H), 7.02-7.09 (m,2H), 7.20-

7.24 (d, 1H), 7.37-7.41 (d, 2H).

'P NMR (CD;0D), & (ppm): -0.84 (s).

Chemical analysis: C43HggN;OoPCl,.2H,0. Calculated: C 56.83%, H 7.93%, N

4.62%, P 3.41%. Found: C 57.01%, H 7.59%, N 4.27%, P 3.39%.

30
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experinment, also in this case there is significant reduction in NSE |evel
found in the serumof aninmals treated with the DP-DCF corrpoun1(§’ Mﬁh?%g
Concl usion: The tested DP-DCF derivative exhibits neuronal protective
effect, as indicated by the significant reduction in NSE activity in the
serum measured after gl obal cerebraI |schema _The effect was denpnstr at ed
in both t&o8arayiel-afnf2r20rqichlareus EHE STUL e ESRBEA O1Invent | on
has been L TARNY O%Iy descri bed, persons skr I I ed in the art wi |l appreciate
t hat nan;/gva'?)-r—a&tﬂroﬂ: and nodifications can be nade. Therefore, the
invention is not to be construed as restricted to the particularly ~ s
descri bed enbodi nentgy @3 f.scope, spirit and concept of the
invention will be m)%e rea 1unélSerstood by reference to the clains which

follow. 54 19 MAY 2003 CLAI I\/B A conpound of the general forrmula I O
HZCCOCRL OHGOCZXZ XD OHZCGOP OR2 O Fornu)a or a pharmaceutically
acceptabl e salt ther @bF-O-GHR)-ECH;), N HIG(Q)CH unsat ur at ed,
substituted or unsubgtituted hydrocarbon chain loy=a&ing from2 to 30
carbon atons; R2 is or a phospholipid head grou; Dis the residue of a
nonst er oi dal anti-infll ammat®ry drug having a fund onaj, group sel ected from

i acned t hrough sar T Eel SraT LY, 5?1. Ggrmg\aroup, 00 2%\

group, -C(O-2zZ-X- , 15
wherein Z is a saturated orounsaturated hydr car ain having from2 to

15 carbon atons, and X is selected fromam no, hyd y, thin and carbonyl
gr oups, sng]dtyb% when the functional group of Dis carboxyl, X is selected
from am no, hydroxy and thio, and when the functional group of Dis ani no,
hydr oxy ofHNMR (Cﬁoz(ﬂ))aﬁttamrbhrw% -9rooup. 3HZ)O 125 (lﬁhmd(soﬂﬁﬁpr,nldsaacdci’j’r(m ng to
claim1, wherein the con gate resi due nonst

et T 1 Sy S . TR G Bt 6-3 Al a gy 617 (5. SH), 3.19-3.25
(m, 2H), 3.57-3.60 (m, 2H), 3.66 (s, 2H), 4.00-4.03 (m, 2H), 4.17-4.25 (m, 3H),
4.37-4.41 (m, 1H), 5.21-5.25 (m, 1H), 6.37-6.40 (d, 1H), 6.85-6.89 (t, 1H), 7.01-
7.07 (m, 2H), 7.19-7.22 (d, 1H), 7.37-7.40 (d, 2H).
*'P NMR (CD;0D), 5 (ppm): -0.88 (s).

10 MS: C44H;oN;3;04PCl;, Found m/e:886.9 (FAB) (main pick).

Chemical analysis: C44H7oN;OgPCl,.2H,0. Calculated: C 57.27%, H 8.03%, N
4.56%, P 3.36%. Found: C 57.21%, H 8.11%, N 4.61%, P 3.32%.

1-Stearoyl-2-{5-[2-(2,6-dichloroanilino)phenylacetamido] valeryl}-sn- glycero-3-

15  phosphocholine.

CH,-0-C(0)-C,H,,

CH-0O-C(0)-(CH,),-NH-C(O)CH;

CH,-O-

+
) ~OCH,CH,N(CH,),

Cl

O‘—"U:O

Yield 75%.
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55 19 MAY 2003 3. The conpound according to claim1, mherehghEQYgﬁéfr
bond at position sn-2 of the phospholipid of the general for

cl eaveabl e by a |ipase. 4. The conpound according to claim 3, wherein said
lipase is a 5 phospholipase. S. The conpound according to claim4, wherein
sai d phosphollpase i s phospholipase AZ (PLA2). 10 6. The congound accordi ng

to cl ai mMﬁ@QﬂQﬂi@m 0891(b3i)c hah kbreadisng8H),dm46.6d0 20 car bon

Chai n” nanfPRgass: . 2Pt aaan 4k ns 1836 bk E S e e 26 Hé‘a% o alam

1, wher e'mP4'® 265 961 9){4 9614 DL AP 4CROPEBY DAL s 91 5128

|ndonethaC|n i bupr of &n, “hapr oxen and 6met hoxy- 2- napht hyl acetic aC|d 20 9.
The conp@hﬁéatﬁc(dc dHnp. 87}608%\(th{) NIRRT OB {mR2H)s7.$947622 @l 1H)phB3¥he gr oup
consistin ? of chal i ne, ethanol am ne, inositol and serine. 10. The conpound
accor di ng/-#® (&12Dm 1 selected fromthe group consisting of: 25

1- Stear om %:6 EEI chE Olb%n(l 5 i no) phenyl acet am do] pr opanoyl } - sngl ycer

0- 3- phos
1- St ear oybnenicdr drdiyisy: €, 1 GRL,ONRaRT CAIBRLRIIC BY(REE, 2 FedBUNaNGEYs) PSN
gl ycer o- 3-phosphochol T ne,

1- St ear 0y3.48% &1 [/ 3802, Fouddc @l 56 @A) Hl&ﬁﬂ%hﬁﬁ%%d’ arhi4de) Wiel.66%y| } - sn3o
gI ycer o- 3- | _-Stearo,l-2- ;

| i no) pherd p h :

LSk Qrdic Y qeetanming the ; a
2003 &;Stggfgyy{ghﬁlé [2 (2, 6- dlchloroanlI|no)phenylacetanldo]octanoyl }-sn
gl ycero- 3= ne, 1-Stearoyl-2-{

12-1 2- (2, Bield 80W40r oani | i no) phenyl acet am do] dodecanoyl } - sn
glycero 3- phosphochol i ne, 1-Stearoyl-2- { 3-]

1- (p- chl orobenzoyl ) - 5pnekpgxynzgnﬁt hyl
i ndol yl acet am do] pr op an@)yl }-sn- dl y%sero 3- phosphochol i ne,

CH-O-C(0)-(CH,),-NH-C(O)CH;

I +
CH,-O- P-OCH,CH,N(CH,),
|- Cl
0
'H NMR (CD,0D), & (ppm): 0.85-0.90 (t, 3H), 1.26-1.35 (broad s, 30H), 1.50-1.61
(m, 6H), 2.26-2.34 (m, 4H), 3.16-3.22 (m, 11H), 3.59-3.66 (m, 4H), 4.00-4.02 (m,
2H), 4.19-4.26 (several m, 3H), 4.38-4.40 (m, 1H), 5.21-5.25 (m, 1H), 6.37-6.40
15 (d, 1H), 6.83-6.90 (t, 1H), 6.99-7.07 (several m, 2H), 7.18-7.22 (d, 1H), 7.37-7.41
(d, 2H).
3'P NMR (CD;0D), § (ppm): -0.92 (s).
Chemical analysis: CsH74N3;00PCl,.2H,0. Calculated: C 58.10%, H 8.21%, N
4.42%, P 3.26%. Found: C 58.31%, H 8.36%, N 4.11%, P 3.30%.

20

1-Stearoyl-2-{8-12-(2,6-dichloroanilino)phenylacetamido Joctanoyl}-sn- glycero-3-

phosphocholine.
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1-Stearoyl -2- {4-[ 1-(p-chlorobenzoyl)-5-mnmethoxy-2-nethyl

i ndol yl acet am do] but anoyl } - sn- gl ycer o- 3- phosphochol i ne, 1-St QQMYZQO? 5-]
| - (p-chl orobenzoyl ) - 5- met hoxy- 2-net hyl to

i ndol yl acet am do] val er oyl }-sn-gl ycer o- 3- phosphochol i ne, 1-Stearoyl-2-{6-]
1- (p-chl orobenzoyl ) - S- net hoxy- 2- met hyl i ndol yl acet am do] hexanoyl }

-sn- gl ycer o- 3- phosphochol i ne,

| - St earoyl -2-{8-[1-(R-C r&tie zgyl ) - 5- net hoxy- 2- et hyl

i ndol yl acet am do] oct Hm%'%-( '-(gub'aaser o- 3- phosphocholine, I5

1- St ear oyl - 2-{3-[ a- net hyl - 4- (2- met hyl pr opyl ) benzeneacet am do]

pr opanoyl } - sn- gl ycer ¢p- 3- phosphochol i ne,

| - St ear oyl - 2- { 6- [ a- ngiHhple O)-LHBL-NH IE@CHPeR e/nea\c
hexanoyl } - sn- gl ycer o4 3- phosphoch%fi ne, 1 '-Stear oW—2
) - 6- net hoxy- a- met hyl {2- napht al eneacet am do] 20
propanoyl } - sn- gl ycer ¢- 3- phgsphochol i ne, 1-Stear oyNH2-
4-1(S) - 6- met hoxy- a- met hyl - gnapht al egeacet am do] put g
- sn- gl ycer o- 3- phosphthdPi ie; OCH,CH,N(CH,),

| - St earoyl -2-{6-[(S) - 6- rretg:gxy-a- met hyl - 2- na@l @ et am do]

hexanoyl } - sn- gl ycer o- 3- phosphochol i ne, and 25 1-8 oyI -2- {

4-1 2- (6- net hoxynapht yl ) acet am do] but anoyl } -sn-glycero-3 phosphocholi ne.
11. A pharmaceutical conposition conprising a pharnmaceutically acceptable
carrier awhiq88van active ingredient, a conpound of the general fornula I
57 19 MAY 2008 OHZC OCRL OHCGCOCZ XDOHCOPOR OFormula | s
or a phar HRdBMRI (G, 0D 6 ¢pphRtl. 85-0 811t (1,1 I, e 6, 1.9 Evrend s, FH), .54 -5.80ur at ed
or unsaturated, substituted or unsubstituted hydrocarbon chain having from

2 to 30 cambdh), A4k, HEDH 86-32 oshb), BH0-hkar, GHaH06-4.02 (m,
2H), 4.16-4.27 (several m, 3H), 4.38-4.40 (m, 1H), 5.19-5.24 (m, 1H), 6.36-6.40
(d, 1H), 6.83-6.90 (t, 1H), 6.99-7.09 (several m, 2H), 7.18-7.22 (d, 1H), 7.37-7.41
(d, 2H).
*'P NMR (CD;0D), 8 (ppm): -0.91 (s).
10 Chemical analysis: C4gH75N;04PCl,.2H,0. Calculated: C 58.90%, H 8.38%, N
4.29%, P 3.16%. Found: C 59.19%, H 8.39%, N 4.19%, P 3.20%.

1-Stearoyl-2-{12-[2-(2.6-dichloroanilino)phenylacetamido ]dodecanoy!}-sn-

glycero-3-phosphocholine.

CH,-0-C(0)-C,Hyg

CH-0-C(0)~(CH,),,-NH-C(O)CH;

NH g
I +
CHy-O- P -OCH,CHN(CHy);

o Cl

15
Yield 70%.
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Dis the residue of a nonsteroidal anti-inflammatory drug haV|
functional group 1o selected fromthe group consisting of car 8% 2003
hydroxyl, am ne and thiol, wherein Dis attached through said functi onal
group to a bridging group, -C(O-2Z-X- , wherein Zis a saturated or
unsat ur at ed hydr ocarbon chain having from3 to 15 carbon atons, and X is

fsel ect ed Y b nic_E@OEy_(mlb 0t8%-0.921(t) 3¢By ll)dﬁ)(bt(@d@ué%H) sluftﬂhlt&ia';] \(/j\/nen thed
thio,  andbtdm gro”pw%) P2 %ﬁ)oaﬂ%ﬁ rfe%?“?ﬂ NGRS rix.ysag

b | | 1,
crSon sy 2T SRROTHE U 531 SOMESHH 0RGgalSh gy 6350
phar maceusd.4téd, 1GONPRTHE.00 (¢, AEQOT. d?-ﬂgl(l(@nCZH.), ﬂll:ggﬂ 204ier Hil)y) 789-242€d, bond at

position sn-2 of the phospholipid of the general forrmula | is cleaveable by
a Ilpaﬁse 2Hp 19 MAY 2003 14. The pharnmaceutical conposition according to

claim 13, Mﬁ l.i pas 137 %osphol i pase. 15. The pharmaceuti cal
conposi ti Mﬁ—m’ 4( erein 5 said phospholipase is

phosphol i [ ording to
claim1 I&H%%mﬁna%)cz ﬁNﬂaSQQC&arzbon ﬁghcat\§?%@€r%?ﬁ (@?g 20 car bon
atonms. o0 4.73%]Ps.@t%ar Faarlid 6&33%@[11391917% Nmasemm 8§t 0o claim1l, wherein
R1 is an hydrocarbon chain having 15 or 17 carbon atons. 18. The
pharmaceutical conposition according to claim1 |, wherein Dis selected

from the geal ’cn{ uquﬂ];lgp -5

napr oxen ] re—phar nmaceut i cal
conposi tion actgd Fﬂo@gdllr@ f@ﬂ B @répalraudmﬁnqna dBAvatbves olf @edopsethdopi( t-he group
consi sting of cho et hanol am ne, inositol and serine. 20 20. The
phar mac e uipi @dorqbonmé) 51rmth@xbcaﬂd¢thgl BOH@lﬁiaﬁ@t!LQL&}mdhéﬁhﬂ sangaddtheonpound of

the general fornula | i sel ect the group S

1- St ear oy O5E¥ P rﬁ'f’l?efi?n @r% ]Ir f%)%ﬁ@ﬂ}ﬁ%{datg%ﬁéd {?ng)’gnoyl} sn
gl ycero- ?19%?&%'3QH@811dgrlﬁgluded in the reactlon mixture is indomethacin.

1- St ear oy chl oroani I'i no) phenyl acet am do] but anoyl }-sn 25

gl ycerso-3 phosphochol i ne,

Lipid derivatives of indomethacin (DP-Indo)

The synthesized compounds were subjected to TLC analysis under the
following conditions: Silica gel 60 on aluminum sheet. Eluent is
chloroform:methanol:water (65:35:5, v/v). Indicator is a spray of the composition:

20  4-methoxybenzaldehyde (10 ml), absolute ethanol (200 ml), 98% sulfuric acid (10
ml) and glacial acetic acid (2 ml). The chromatogram is sprayed with the indicator

and then charred at 100°C.

[-Stearoyl-2-{3-[1-(p-chlorobenzoyl)-5-methoxy-2-methyl-3-

25  indolylacetamido]propanoyl}-sn- glycero-3-phosphocholine.
Pale yellow wax. Yield 80%.

CH,-0-C(0)-C;H,,

CH-O-C(0)-(CH,),-N H-C(O)CHz—jI—/©/ OMe
N

Me |
C(O)

+
CH,-0- p-OCH,CH,N(CH,),

OI—'U:O

C4H,C!
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1- Stearoyl -2- {5-[2-(2,6-dichloroanilino)phenyl acet am do] val =

gl ycer o- 3- phosphochol i ne, qb%%&YbO&?
1- Stearoyl -2-{6-[2-(2, 6- dichloroanilino)phenylacetanido]hexanoyl}-sn
gl ycer o- 3- phosphochol i ne,

1- St ear oy).- 2- { 8- 2, 6- d| hJ ar pani | i no) phenyl acet am do] oct anoyl }-sn
gl ycero-?ﬁpé@b@lﬂg!éh ng siot. Bets 0 gg MAY 2003 1- Stear oyl -2-{

éizygzgrf)-z SFLRMISLEDROPY, & (BHRROMS. GOF S THICLIBASEREad 5581, 1.52-1.55

1- (p- chl quplenzopk)2. 5t (Mt 51X\ #4-08fohy, 2H), 3.18 (m, 9H), 3.43-3.46 (t, 2H),

i ndol yl acet ami do] pr op anoyl -sn-gl ycero- 3- phosphocho ine, 1-S&tear oyl -2-{4-[
1- ( p- chl oF.5b8rfRoiynh,) 418, B8l Hex3HR 3@ -fPR (m, 2H), 4.13-4.25 (Severalm 4H), 5.16

e ST ATh Rl B DSBS 55 e TG B 58 o, 280, 7.67-

i ndol yl ace % %q{val eroyl }-sn-gl ycer o- 3- phosphochol i ne,
1- St ear oyl - @ 1- (p-chl orobenzoyl ) - 5- net hoxy-2-nmet hyl to

i ndol yl adépwmaqnmmypgl(},p@m --0l1q@y.o0- 3- phosphochol i ne,
1-Stearoyl -2-{8-[1-(p-chl orobenl)sféla -5-nmet hoxy-2-neth

ndoly) ?@mmgkamgﬁm@mblm?genz O Caleistds iy i, FL7 ooyl - 2- {
pr opanoyl%B%% 52%@00%?6&2% RuRgy ¢%§§%%§¥‘ﬁg%’/&§gﬁ% P{”’ 28%, Cl

6- [ a- et hykeek- (2- met hyl propyl ) benzeneacet am do]

hexanoyl } - sn- gl ycer o- 3- phosphochol i ne,

1- St ear oyl -2-{3-[(S) - 6- met hoxy- a- net hyl - 2- napht al eneacet am do]
propanoyl }-sn- gl ycer o- 3- phpsphochaol i ne,

1- St ear OM@M&MM@E%MWMM@%& ami do] 20
but anoy! } 5,58ty Rkl GlaBnidiDASBRGRNEN BShodmolbRkeY ! - 2 { 6-[(S

) - 6- met hoXy-a- met hyl - Z- napnt al eneace 0

hexanoyl }Paeygllywevax- 3iglidOphochol i ne, and

1- Stear oyl - 2-{4-[ 2- (6- net hoxynaphtyl)acet am do] but anoyl }-sn-gl ycero-3
phosphochol i ne. CH,-0-C(0)-C;Hy5

CH-0-C(0)-(CH,),-N H-C(O)CHj—/Q/ oMe
N

Me |
Q C(0)
CH,-O- P-OCH,CH N(CH3)3 |
|- CqH,Cl
0

15 TLC analysis: One spot. R¢is 0.35.
'H NMR (CD,;0D), O (ppm): 0.85-0.91 (t, 3H), 1.26 (broad s, 28H), 1.52-1.55 (m,
2H), 1.77-1.83 (m, 2H), 2.24-2.39 (m, 7H), 3.18 (s, 9H), 3.21-3.29 (m, 2H), 3.57-
3.60 (m, 4H), 3.80-3.81 (s, 3H), 3.98-4.01 (m, 2H), 4.15-4.36 (several m, 4H),
5.19-5.20 (m, 1H), 6.64-6.69 (d, 1H), 6.92-6.96 (d, 1H), 7.00 (s, 1H), 7.54-7.57 (d,
20 2H), 7.67-7.72 (d, 2H).
*'P NMR (CD;0D), & (ppm): -0.08 (s).
Chemical analysis: C4H75N30,,PCl .H,O.
Calculated: C 60.90%, H 7.98%, N 4.27%, P 3.15%, Cl1 3.67%.
Found: C 60.82%, H 8.35%, N 4.27%, P 3.10%, Cl 3.60%.
25  1-Stearoyl-2-{5-[1-(p-chlorobenzoyl)-5-methoxy-2-methyl-3-indolylacetamido]

valeryl}-sn- glycero-3-phosphocholine.
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25 21. The pharmaceutical conposition according to any one of 11 to
20, in the formof solutions, suspensions, capsules, tablets19§@§ﬁgﬁp
gels, ointnents or suppositories. 30 22. The pharnaceuti cal conp05|t|on
according to any one of clains 11 to 20 for oral, ocular, nasal,
parenteral, topical or rectal admnistration. 60 19 MAY 2003 23. The
phar maceuti cal coﬁﬂﬁs@ '6H4aaﬂﬂrding to claim22 for oral adm nistration
24. The pharnaceuglcal conposition according to claim 22 for nasal

adm ni stration. 25 The pharmaceutical conposition acqﬁgglng to any one of
claims 11 to 24 f @H{E(O)-(GHPNH-C{OFC related to an
inflammatory condition. 10 26. The pharnaceytic nposition according to
claim 25, wherein paid disease or disordgs reNateFto an inflanmmatory
condition is selected frgmthe group conS|st|@g f arthritis, rheumatoid
arthritis, asthma,~psari | upus arythemat osus, inflanmatory
bowel syndrone an @h@ ngbﬁrbéﬁég&ﬂ%iSeases q(g s disorders mul tiple
sclerosis, Al zheiner's dbsease, Parkinson's di Sehse, Huntington's disease,
vascul ar denentia, epilepsy, mgraines, stroke and trauma. 27. Use for the
manuf acture of a medi canent of a conpound of the 20 general formula | O H2C
O C R1 O Pile @ellow waxDY@eIHB0YO- P O R2 O Fornmula | or a pharnaceutically
acceptabl e salt thereof, wherein: 61

TLC analysis: One spot. R¢is 0.35.
'H NMR (CD;0D), 8 (ppm): 0.85-0.91 (t, 3H), 1.26 (s, 28H), 1.53-1.60 (m, 6H),
5  2.25-2.36 (m, 7H), 3.21 (s, 9H), 3.58-3.62 (m, 4H), 3.87-3.80 (s, 3H), 3.98-4.01
(m, 2H), 4.15-4.24 (several m, 3H), 4.35-4.37 (two d, 1H), 5.20-5.21 (m, 1H),
6.64-6.68 (d, 1H), 6.92-6.96 (d, 1H), 7.00 (s, 1H), 7.54-7.57 (d, 2H), 7.67-7.72 (d,
2H)
3'P NMR (CD;0D), 8 (ppm): -0.07(s).
10  Chemical analysis: CsoH77N30,,PCl . 2H,0.
Calculated: C 60.15%, H 8.12%, N 4.21%, P 3.11%, CI 3.56%.
Found:  C 60.39%, H 8.33%, N 4.08%, P 3.05%, Cl 3.50%.

1-Stearoyl-2-{6-[1-(p-chlorobenzoyl)-5-methoxy-2-methyl-3-

15  indolvlacetamido]hexanoyi}-sn- glycero-3-phosphocholine.

CH,-0-C(0)-C,Hy

CH-0O-C(0)-(CH,)-N H-C(O)CHW one
N

Me |
C(0)

CH,-O- p-OCH,CH,N(CH,),

CH,Cl

Ol—U—_—O

Pale yellow wax. Yield 80%.
TLC analysis: One spot. R¢is 0.38.
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19 MAY 2003 Rl is a saturated or unsaturated, substituted or :ér@&)%béut ed
hydr ocarbon chain having from2 to 30 carbon atons; R2 is Hd

phosphol i pid head group; D is the residue of a nonsteroidal
anti-inflammatory dr ug having a functional group selected fromthe group

i L Sy
t t S
o LB SRR P T R i o

such thatg, @\h@cnzﬁb&t feuacts (@madﬂ)gn%m 98 (Wd &, 18, BPoY$.21 ¥mi H?eé 6¢ted from

amno, to hydrox nd t hi nd when the functional gr oup D is am no,
hydr oxy dr.69 fd, dH)X64951 619i:éd tidrﬂyV 0d r(ould]), Z63-A5h$e, Qﬁ) d. 6t8hBr7é}6é,L2Hbal ly

ef fectiveg amunt of E phzr rrace§ (z | conposition according to any one of
claing 11K NMR (CLy of a 1 s nmedicanent for the treatnent

of a dis X inflammatory condition. 29. The use
i e@tf%n%};l aﬁ%isd%f e?gan sal g{gys i

accordi ng=to ctar n-29, ease or disorder related to an

i nf | ammat4lyulaRaedCtd 1060% SHEL @%! Bdt.52%NP BhR%) OLP.5e@si sting of 2o
arthritis, rheumatoid arthritis, asthma, psoriasis, system c |upus

eryt hemat bourd: | nfl ehegiooHB8. HikheN %Qﬁd)sBri}eZHrﬁdCt hée0¥eur ol ogi cal di seases
and disorders nultiple sclerosis, Al zheinmer's disease, Parkinson's disease,
Hunti ngton's di sease, vascul ar demsnti a, epilepsy, mgraines, stroke and
traumgy,  2Bsalrod RIRFESS-hiobdiRoyILAERSy-OmemppauNds of the general
formula I™as de'rlned I clalml conpri si ng (1) providing a nolecule

y- X- Z- b elyceram; thelbling is a saturated or
unsat ur at ed hydr ocar bon chal n haV| ng from 2 to 15 carbon atons, and X is
sel ected from am no, hydroxy, thi o and carbonyl 3o groups; (i |) replacing y

w th an appropri g%)?%& up, B; (iii) preparing an anhydride of the
mol ecul e B- X- Z- 6 97’ MAY 2003 (iv) acylating a lyso-lecithin by the
anhydride of step (|||) to yield 1-acyl -2acyl (X-B)-sn-glycero-3

phosphol i pid; (v)! renmoving the blocking group B from thgppdinctional group

X; and (vi) coupl 045 (R A& o NdHRIC (NE Hy @ drug' D to the

functional group X, thus, generating a nol g he general Formula I.

Me ’}1
P C(0)
CH,-O- p -OCH,CH N(CH )
CeH,CI
o

Pale yellow wax. Yield 80%.
TLC analysis: One spot. R¢is 0.38.

15 'HNMR (CD;0D), & (ppm): 0.85-0.91 (t, 3H), 1.26 (broad s, 34H), 1.51-1.57 (m,
6H), 2.26-2.33 (m, 7H), , 3.16-3.20 (m, 11H), 3.58-3.63 (m, 4H), 3.80 (s, 3H),
3.96-4.02 (t, 2H), 4.16-4.26 (m, 3H), 4.39-4.41 (two d, 1H), 5.21 (m, 1H), 6.64-
6.69 (d, 1H), 6.91-6.95 (d, 1H), 7.01 (s, 1H), 7.53-7.58 (d, 2H), 7.68-7.71 (d, 2H)
*'P NMR (CD;0D), 5 (ppm): -0.08(s).

20  Chemical analysis: Cs3Hg;N;O(PCl . 2H,0.

Calculated: C 61.16%, H 8.46%, N 4.09%, P 3.03%, CI 3.41%.
Found: C61.21%, H 8.37%, N 4.04%, P 2.98%, Cl 3.47%.

25 EXAMPLE 3: Preparation of lipid derivatives of ibuprofen (DP-Ibu)
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31. The process according to claim 30 wherein the protected funl\%i %ngl
group X is -NH 10 32. The process according to claim 30 wher'@iMHY 11803
phosphol i pid of step (iv) is phosphatidylcholine, phosphatidyl et hanol am ne,
phosphatidyl i nositol or phosphatidylserine. 33. The process according to
claim 30 wherein the nonsteroidal anti~ s inflammatory drug D.is selected
fromthe groupleoprsiceduradorthe grenasationef linid deriratives iof iIbypsatsnd24A- napr oxen

and 6- met hoxy- 2-napht hyl aceti.¢ .acid. 63 . AN A{l . .

N 2 A AR PROAARrORoREAD R sante ng R oRtdoss aptingd JERRTRIAL A A A(.
AN.A. Aﬁ%ﬁ{} & MexBeptAtiatih -sl%g @instehd Of Hcldendy thBRirdd ifudd- i AL AL AL A
{.A[.A[.AAAA.AM && 45 ~&C

| | (| #. #. 2R3QRRPAPRARAR MARRORA2 7~~~~22><<| | | | | | <>?22~~2>2>7>~~~>???>>>~>| >X?<
| 2?2~p????2??2?7<<?<<<<~p<<<<<B<B<B<B<8<8<88888<8<8<8<888x8x88888<8<8<8<8<8<8<
8<' 88988<8<8<88x88<88>888888888888888888888888888888>88~888py| >| 808?22~2227|
???7X?<>???~DZ: s s o O : -

ee( ett. #. 8xxx| xé‘&gg?’%&?ﬁ plibuprofen DP-IbW o o211 < 5| <1 2] | 2| | >8<
<<<<<<<<888<<SBREHINRABRIIBAGRuAX W< HHIBABRSBBC AABBSIs Unlder the| <| >x>x>x~>~
~>>>??>|?>|?>L>>>><>7|>~gh~~???<<<<<<<<<<<<<<<<<<<>p?<><<<<~<??<?><||???<?<

>25>~| <<?2tpllowing camditions; Stlicagek 22 PREHR FITX PHOI ERSHEIK X X X X X X XXX XXX XXX PX PX PX
XPXPXPXXKGAX XXX XX XXX XX XXX | X X | RXS <PXPSPXX<PX]| | XX ?X
Dy e~ e R S RSB VRS R, R DR SRR BSBRIRBNSDX] | 2X7X
?>?7>~15-?, PR dsybensdfdehyde (10 ml), absolute ethanol (200 ml), 98% sulfuric acid (10
_"${vqgl gb] X] ca] ¢a] ca] ca]'ca] ca] ca] ca] ca] ca] ca] ca] caﬁ c%ca ca] ca] ca] ca] ca] ca]
ca] ca] c” aindedrelglacihlcaretic at iR onl) CRag dRairbgsv@mr! Wﬁ.‘%@b% Mdigatgrz) z** g, S-
% 6/ 000l 22 3 mhc? al.ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca
ca] ca] ca] %ﬁ&}‘%ﬁ%‘i %gal}()@a%:ca} ca} ca} ca} ca} ca} c"!’i! 3]324]444]; 55]555]555]56 %56, ]9h; ]
=>S>>>1 ?2k???7 @A) xsni d_Z] ] ] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]ca]c
a] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca! @GKAAASB' B] BBB9C] CCC7D
DDDD E| EEFSrdrofd s tikire divi-uiiendh@lptapal )balwat acel analdodprophealital ca] cal cal ¢
a] ca] ca] ca] ca] ca] ca] ca] ca] c”a] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca! Rl I | CJJJ3KKKKKK
ELyLL ! MuNEiRearDEY-plrasghocholine.
WA X| wr mhc”Y] ] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]
cal] ca] ca] cMa] ca] ca] ca] ca] ca] ca] ca] ca] ca! * XnXXYhYYY+ZZ[ 9\\\\e_e " eeefl nnnoaq
g+st *x0x<x| } xsni @_ ] 62l cal] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca] ca] ca]ca]ca
] ca] ca] ca] ca] ca aﬁf;ﬂ‘(@g]cglgl}*@a] ca] ca] ca] ca] ca! | GFLXp& R/ 5A<yt oj e_ZU]| ca] ca] c
~a] ca] ca] ca] caV] ca] caV] ca] ca] ca] ca] ca] La] caV] ca] ca] caV] ca] ca] ca]ca] ca] ca
] ca] ca] ca] ca] ca] ca] ca! 6~<I LT& =XZ} xsni o"\ /

Yj e fZUsa] ca] c*a] ca] ca] ca] ca] ca] ca]
c”a] ca] ca] ca] caCEtr@}lCededdidg]-tNHC()) ealGid @ cdlldsa]@d{Gld))ga) ca] ca] cal ¢
a

Z' - 911 9UXpzuoj b} Xj e_ZU] c] ca] caD] ca] calU] ca] ca] caU] ca] ca] ca] ca] ca] ca] ca] ca] ca
] ca] ca] ca] ca] caj ca] calx$a] ca] ca] ca] c”a] ca] cal] ca] ca

\ (6GHQR } wr | gb\ u_g&bl|lé<;\(§qz_€§\l{||ﬁf(\&\_lfja)za] ca] ca] c”a] ca] c”a] ca] ca] c”a] ca

V] cfaV] ca V] chaVv]e

V] cMaV] ca] ca] ca] ca] calya] c”a] ca] ca] ca] ca] cra+, C& 3| wgl e_XRI gb\ Uzuoj b] XV] ca
V] cMaV] ca V] c”na] ca] c"gca] cMa]ca]ca] c”alca V]cMaV]ca V]c"aV]ca

V] cMa] ca] c”a] ca] cal c”alca V]ctaV]ca V]c”haV]ca V]chaV]ca(, 56Ey' (B

] ona] e o e A R N A T el e
V] c”a] ca] Taltdmled: Orlspal. dalic03Bca
20 'HNMR (CD,0D), § (ppm): 0.88-0.93 (m, 9H), 1.29 (s, 28H), 1.41-1.44 (d, 3H),
1.58-1.63 (m, 2H), 1.80-1.90 (m, 1H), 2.28-2.35 (t, 2H), 2.43-2.46 (d, 2H), 2.51-
2.57 (t, 2H), 3.22 (s, 9H), 3.40-3.45 (m, 2H), 3.61-3.66 (m, 3H), 3.98-4.41 (several
m, 6H), 5.18 (m, 1H), 7.01-7.07 (d, 2H), 7.22-7.26 (d, 2H).
*'P NMR (CD;0D), & (ppm): -0.20(s).
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V] chaKTUM" 3Bf | vqj e_ZToj b] c] c*a] ca] c*a] ca V] c”a] ca] c™a] ca] c”a] ca

V] c”fa] ca] ca] cMa] ca] c™a] ca 19 MAY 2003
V] cMa] ca] c”*a] ca] ca] ca] cMa] ca] ca] ca] ca] c”a] ca] cMal3\ w+FTgny

Y8FWIT{ vql gb] XS] ca] ca] ca] ca] ca] ca] ca] ca] ca] c”a] ca] c”a] ca

c”a] ca] ca] ca] c”a] ca] calcalc ca_V]c”a]calc”alcalca V] c”Ma] ca 2z/;
PO O (i RRIgE] Bl ysis: o oy Qe Vi h CANBP Gy SOES A QTR0 cra e
V] cMa] ca]
V] c7a] ca]%g%Ag q%! g%?c%sg{g% @{“}%ﬁ%]aéé‘] gaﬁ 65\a] ca
V] cMa] ca] ca] cMa] ca] ca] cMaJca V]cMa]ca]cna]ca] caljchalca V]cnhaV]ca
V] cMa] ca] ca] ca] ca] ca] c”a] ca] cMa-3?wW x9R qr | } SUN_maz{vpkf [V]]c] ca] ca] c”a] ca
] ca] c”a] chlretaddd)- (iG] adedibpll £ X 2 roaldplopyBbereneacetamido Jhexanoyl}-
V] cMa] ca] ca] cal] ca] ca] ca] calca] ca] ca] ca] ca] c”a] ca
FQ j | #) 5y¥ing plyeerowicphospivehaling ca] c”fa] ca] c™a] ca] ca] c™a] ca
V] c”a] ca] ca] ca] ca] c™a] ca] ca] cha] ca] c”a] ca] ca] cMa] ca] cha] ca] ca] c”a] ca]ca
V] cnaz| {upje ZWf [V]]]ca] cha] ca] ca] c”a] ca] c”a] ca
V] cMa] ca] ca] c™a] ca] c™a] ca] cMa] ca] ca] cMa] ca] c”a] ca] ca] cMa] ca] ca

c"a] ca] c"a] cgj
YJQzup{(f a{ W] ] ] CE] %g&ég(%wca?ca] cal ca] ca] ca] ca] ca] ca] ca] c*a] ca] c*a] ca] ca

] ca] ca] c*a] ca] ca] c”a] ca V] cMa] ca] c”a] c

Q#5Q! , ?, >~wr mhe] Xkf a\ W ]-%AAJCEI']&']CA éc a ca
V] c~a] ca] ca] ca] ]Q‘G:( &} roéiyraldiCeh)ca) cal ca
V]c™a V]c”ha]calfa "-lex: =M#$2= P$&8C{vpkd’\ Rici=3 V\]ca V] c”aV] ca

V] cMa] ca] c”a] ca] cMa] ca] c™a] ca] c™a] ca] ca] ca] ca] ca] ca \/] c"a] ca

V] cMa] ca] c”*a] ca] c"a] cg] c™a] ca] c”a] ca] craCVvydopy| vgkf " [ Ukfa\ W c] c™a] ca] c™a] ¢

a] c™al ca]c™alc A c"a] c™a
\/} c’\a] ca} caj LAa ca c’\% ﬁ%:@’zéﬁaﬁf@a Yera] I:a] cha]calca !' 3=>CGy" %b] ag| wpkfa\ W
kfa\Wc]]ca] ca] ca] cal]ga V]c”a]ca

White wax. Hygroscopic. Yield 50%.
TL.C analysis: One spot. R¢is 0.38.

10 'HNMR (CD;0D), & (ppm): 0.88-0.93 (m, 9H), 1.29 (broad s, 31H), 1.40-1.48
(m+d, 6H), 1.55-1.62 (m, 4H), 1.78-1.90 (m, 1H), 2.27-2.35 (m, 4H), 2.43-2.46 (d,
2H), 3.11-3.16 (m, 2H), 3.22 (s, 9H), 3.56-3.66 (m, 3H), 4.00-4.03 (t, 2H), 4.18-
4.28 (several m, 4H), 5.18 (m, 1H), 7.07-7.11 (d, 2H), 7.22-7.25 (d, 2H).
3'P NMR (CD;0D), & (ppm): -0.20(s).

15 Chemical analysis: C45HgN,OgP. 2.5H,0. Calculated: C 62.07%, H 9.89%, N
3.22%, P 3.56%. Found: C 62.00%, H 10.01%, N 3.32%, P 3.19%.

EXAMPLE 4: Preparation of lipid derivatives of naproxen (DP-Nap)

The procedure for the preparation of lipid derivatives of naproxen (d-2-(6-
20  methoxy-2-naphthyl)propionic acid) is the same as the process outlined in Example
1, steps 1 to 6, except that in step 6 instead of diclofenac the drug included in the

reaction mixture is naproxen.

Lipid derivatives of naproxen (DP-Nap)
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V] cMa] ca] c”a] ca] cal] ca] c”a] ca] c”a] ca] c”a] ca] c™a] ca] cMa] ca] ca] ca] ca

V] cna] cags} (*Fy|vgkf [ Ukfa\Wc]c”a] ca] c”a] ca] c™a] cal ca] ca] %@ %ca] ca

V] cMa V] cna] ca] ca] c”a] ca] c™a] ca] c”a] ca] ca] ca] c*a] ca] c”a] ca] c’\a] ca'"t 7 Q\ o

Fns#V a b p z

~xsmhb] Xkf a\ V\]c ] cal ca] cMa] ca] c”ha] ca] c”a] ca] c”al ca] ca]c”a] calca] calca]calc
ol sl e

a V]cta V]cha @gaeéma}xwgd%]v G| Hag analysis under

PSe9: >Jokgh g;g,rggg]m]x Al opbal ke biceRlinabd oal cal cadi] cal cal cal
V] c”a] ca] &ﬂ&n@@&ﬁﬂ‘ﬂﬁ%ahm%%ﬁ@@p%ﬂw&ﬁﬂoﬁﬁ £rePbE HeChgRksirdne a] ca] caj

ca] ca] ca] c”a] ca] ca] c™a] ca] ca&c’\a] ca] c™a] ca] ca] c”a ]ca];ca] ca] ca]ca V]c”na]ca

I km be~wpkmethatybengdldeyide 4] ¢ md), ehpelute\dthanel (200 ml), 98% sulfuric ac1d (10

c”a] ca] cal chal.ca ca cha ca c”halcalcalcia n
el el ARl sl sl sl sala oo o
V] c"a] ca] g7 el g%&a]tq@be@] ca] ca] ca] ca] ca] ca] ca] ca] c”a] ca] ca] c”a] ca] ca] c”a
] ca] cMa] ca] ca] c”a] ca] c”a
HLTLLLE " &/ #6#7#A#K#N#a###$9$’>$K$®] $555$$$$~xsnmhc”r XS] ] ca] c”a] ca] ca] caU

] ca] cay ca] cajc
)i Stearov 2 {3 [(S5)-6-methoxy-a-methyl-2-naphtaleneacetamido ]propanovyl}-sn-

glycero-3-phosphocholine.

CH,-0-C(0)-C,Hyg
CH,

CH-O-C(0)-(CH,),-NH-C(0)— CIH
OMe

CH,-O-

+
~OCH,CH,N(CH,),

O“—'U:O

White wax. Hygroscopic. Yield 65%.
TLC analysis: One spot. Ryis 0.38.
'H NMR (CD,0D), 8 (ppm): 0.86-0.91 (t, 3H), 1.26 (s, 28H), 1.50-1.53 (m, SH),

15 2.23-2.29 (t, 2H), 2.51-2.57 (t, 2H), 3.16 (s, 9H), 3.41-3.46 (t, 2H), 3.56-3.60 (m,
2H), 3.78-3.80 (m, 1H), 3.88 (s, 3H), 3.97-4.02 (m, 2H), 4.12-4.31 (several m, 4H),
5.17-5.20 (m, 1H), 7.08-7.13 (d, LH), 7.19 (s, 1H), 7.41-7.45 (d, 1H), 7.70-7.73 (m,
3H).
3P NMR (CD;0D), 8 (ppm); -0.17(s).

20  Chemical analysis: C43H7N,0;oP. 4H,0. Calculated: C 58.37%, H 8.93%, N
3.17%, P 3.50%. Found: C 58.34%, H 8.98%, N 3.25%, P 3.58%.

1-Stearoyl-2-{4-[(S)-6-methoxy- a-methyl-2-naphtaleneacetamido | butanoyl}-sn-

glycero-3-phosphocholine.
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V] cMa V] c”a] ca] ca] c”a] ca] ca] c™a] ca] cMa] ca] ca] ca] ca] ca] cMa] ca& % é ] ca
$EPR&? E@BKEUEXES &&&S' > A" """ ' " (5 7)B)ON) X)g)) | wgl fa[ Vhc? é]'\?l \fg ?@ ~al ca
] cha] ca] c™a] ca] ca] cMa] ca] ca] ca] c”a] ca] ca] ca] ca \/] c’a

V] cna] ca] ca] c*a] ca] ca] c”a] ca] cha] ca] cta] cal cha) ) U AF{**F %l ++++A, ,, 3--

L R I 0 [11& {vqgl fa\V]]c]c”a]ca] ca]c”a] ca]ca]cal]ca]ca]ca] ca] ca

V] c*a V] cMa] ca] ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]c”alcalcthalca
&/ / 5/ 0000000, 1s1v114445555699+: ;

; $<' <* <- <0<zuplgr\BLE J- ga]H:a] ca] ca] ca] ca] ca] ca] c”a] ca] ca] caU] ca] ca] ca] ca
] ca] ca] ca] c”a] ca]J A2a] cainc"a] caf'fc"a] cal c"a_] ca] ca] cfa] ca 0<===>>>G???7?7?;
@ad As AAA;
BBBB& CCC?DwDDE alc ca 2 &a| ca] ca] ca] ca] ca] ca] ca
ca] ca]qc/a] calcalc ‘E} @A&ﬁkﬁ;&r@ bg?):]_] € @@ c!a! E]EEE]ElF]?,F6}:9quFF}:
GJJJJK| LLLLIMM
N?NBNENHNNNNN| wr nfhb] Xirhe] Xc] 1] ca] ca] c*a] ca] ca AafPMg ca] ca] ca] ca] ca] ¢
alcaljc™a V]cnalcMa]lca]c@] calcalc _]_ca] cal] ca] ca] ca] ca] ca] c™a
NNPPQOn St SSUUBVW \b]_"g @ N SR 6aRaa~yt oj e [ Vmhc] Xc] ca] ca] ca] ca] ca]c
a] ca] ca] caV] ca] ca ca‘
V] c”ra] cMa] ca] c”a] ca] ca] @a] caj c’\a] caj ca] c™a] ca] ca] ca] ca] ca] ca] ca] c”a
aa>bbbcPccc
dgddddf f f\ hQ Si m* nenmmOnnnnoYooo{ vgkfa\ W] ] ca] ca] ca] ca] c”a] ca] ca] ca] ca] ca]
ca] ca] ca]wait ealxe Bllygadseopicc¥leddb6%. ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca! opi p
pgUq[ qggnmgogaaqr Sr xrrr Essst t 2u] uuuu#vbvsvvvw wr mhc”*Yc] ] ] ca] ca] ca] ca] ca] ca] ¢
a] ca] ca] aPoapeel] Rajsdhi®a] ca] ca] ca] ca] ca] ca] ca] c”a] ca] ca] ca] ca] ca]
ca caIV\P
Y713 53t N é@ﬁ#@]ﬁ% 0 84k 2FBe] 20(EAD) LAPLaTLUP o bal ca] ca] ca
] ca] calc @31]1 GRl RSN hgad FA[C Al E9) 786 SRd0RNOo1Ty, R¥893 pgni d_Zc] ]
] ca] ca] ca] ca] ca] ca] ca a] ca] ¢a] ca]ca] ca] caj’ca]'ca] ca] ca] ca] ca] ca

] ca] ca] capwdH)al Ba(s, aﬂﬁhB@WF‘BOTZ géﬁ% 2Bl X2 (Eeidrp] maddy]B]-6800da).ca] ca] cal
cel cal o) Sea)S Rl SS9 £ BT AL 5 bl sphoed oal ol cal o

o) oa] ca caf RIFEHAR STERCRIANTE) oo £/ nbor o) e calealealeale

VY P[ } s i Cheffrikchil difadys$2 6 A RL,07PC 3HGO) ca]cgaléaab:ad ceheRlE 8l%aiNcal cal cal cal ¢
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White wax. Hygroscopic. Yield 65%.

MLOPAE: () - 9s10%m8: () -

TLC analysis: One spot. R¢is 0.38.
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EXAMPLE 5: Preparation of lipid derivatives of 6-methoxy-2-naphthylacetic
10  acid (DP-MNap)

The procedure for the preparation of lipid derivatives of 6-methoxy-2-

naphthylacetic acid is the same as the process outlined in Example 1, steps 1 to 6,
except that in step 6 instead of diclofenac the drug included in the reaction mixture
is 6-methoxy-2-naphthylacetic acid.
15  6-methoxy-2-naphthylacetic acid was prepared according to the procedure
described by Khorana and Pishawikar (Indian J. Pharm. (1961) 23: 297-301). Yield
was 60%.
The final products, i.e. the phospholipid-drug conjugates obtained at the end
of step 6, were subjected to TLC analysis under the following conditions: Silica gel
20 60 on aluminum sheet. Eluent is chloroform:methanol:water (65:35:5 v/v).
Indicator is a spray of the composition: 4-methoxybenzaldehyde (10 ml), absolute
ethanol (200 ml), 98% sulfuric acid (10 ml) and glacial acetic acid (2 ml). The
chromatogram is sprayed with the indicator and then charred at 100°C.
A lipid derivative of 6-methoxy-2-naphthylacetic acid (DP-MNap) is
25  depicted bellow.

1-Stearoyl-2-{4-[2-(6-methoxynaphtyl)acetamido ] butanoy!}-sn-glycero-3-

phosphocholine.

30

44



10ZL* " 109@& ()- ! 6L*" 10%& ()-!;L*"10% & ()- S>>>! 2k??2dE{\ =

11 610%& () - @OYUGS () - 10%3& () - 19 MAY 2003
10958 () - 9s10%G& () - 1098 () - ?@N\GEEEAE{\ = 1! 6MLOYGS! () -

Y10%GE () - 10938 () - M 10968 () - MLOYGE ()- L 10%G& () - AKAAASB' B] BAE{\ =

11 6$109%38" () -, #10%G&' () -s! 10958 () - Z10%G& ()- 10%3& () - YL0%G& () -

] BBBOC[ COCAE{\ = 1! 6110%C&' () - 8010%G&' () -. 10958 () - s* 10968 () - (10%G& () -
10%G&' () - C7DDDDDDDDXxhC 1! 6#- 109Z&' () - 10G 10G 10GS>s10%G& () - 610% () -
(51109658 () - s3S1EMEOGONE FHEEFCFFIENDC 1! 6, f 1092Z& ()-s 109Z& () -
mL0%Z& () -f 10%Z& ()} Y109Z& ()-s' 109Z& () - FFOGGGHaHIENbC

11 65109Z& () - mLO%Z& () - "10%2&'()- 38 109%&' ()- S
10%Z& () - 109%Z& () - atthidiRC NHLERD S 3
109%Z& ()-y! 109%Z& ()} 109 09&Z&! (§ giiﬁJ <
116. : 1092Z8& () - +mL0%Z&: () - s f OMe
10928 ()-' z10%z& ()| % 10%;&' ()-"$9109%Z& ()- KKELyLL M MIEnbC

ben et 0. S0 ) SNER flaliTies ) s (e

10Z@109%Z& ()-F: 109%Z& ()0 Ot PPQRKSSzX9_= 1! "10%ZN& () -
"100&' ()-""109Z& ()-!"100x& ()-!"10%.x. & ()-1"1 0%;3&'() SSSSTTTTz[ <1=

White solid. Yield 60%.
TLC analysis: One spot. Reis 0.5.

s 'HNMR (CD;0D), § (ppm): 0.87-0.92 (t, 3H), 1.27 (broad s, 28H), 1.53-1.56
(broad m, 2H), 1.78-1.84 (m, 2H), 2.25-2.40 (m, 4H), 3.15 (s, 9H), 3.21-3.27 (m,
2H), 3.54-3.58 (m, 2H), 3.62 (s, 2H), 3.90 (s, 3H), 4.00-4.04 (m, 2H), 4.18-4.23
(m, 3H), 4.36-4.41 (d, 1H), 5.20-5.24 (m, 1H), 7.09-7.14 (d, 1H), 7.21-7.22 (m,
1H), 7.36-7.40 (d, 1H), 7.67-7.75 (m, 3H).

10 3P NMR (CD;0D). & (ppm): 0.83(s).
Chemical analysis: C43H7N,OoP. 2H,0. Calculated: C 61.28%, H 8.90%, N
3.32%, P 3.68%. Found: C 61.42%, H 9.08%, N 3.48%, P 3.70%.

EXAMPLE 6: Solubility measurements of lipid derivatives of diclofenac,

15 indomethacin, ibuprofen, naproxen and 6-methoxy-2-naphthylacetic acid

The solubility of several lipid derivatives of diclofenac, indomethacin,
ibuprofen, naproxen and 6-methoxy-2-naphthylacetic acid was determined at room
temperature (22°C) in aqueous solutions (water and saline) and in organic solutions

20  (ethanol and octanol). In addition, the partition coefficient (P.) values for these
compounds, i.e their distribution ratios between the organic and the aqueous phases
(octanol/saline), were calculated. The results, presented as the calculated LogP, ,
are shown in Table 1.

The distribution of the compounds between the organic and the aqueous

25  phases was measured by the shake-flask technique. Five milliliters of octanol

containing about 3 mg of the studied compound were mixed with 5 ml saline. The
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where A, is the optical absorption, at A, , of the ethanol solution in which one

ml of octanol phase is dissolved, V) is the volume of this ethanol solution and 1, is
the width (cm) of the cuvette used for measurement of the optical absorption.
Ay is the optical absorption, at A,y , of the ethanol solution in which the one ml
15  of saline phase is dissolved, V, is the volume of this ethanol solution and 1, is the
width (cm) of the cuvette used for measurement of the optical absorption.
Solubility values of the lipid derivatives of diclofenac, indomethacin,
ibuprofen, naproxen and 6-methoxy-2-naphthylacetic acid in water and saline and

their octanol/saline distributions are presented hereinbelow in table 1.

20
The tested lipid derivatives form suspensions or gel mixtures in water and
saline. Solutions containing the lipid derivatives form suspensions or gel mixtures
even after being filtrated through 0.45um filter.
25 Table 1. Water and saline solubility and octanol/saline distribution

coefficient (log P,) of lipid derivatives at 22°C.

Lipid derivatives have the structure: lyso-lecithin—linker—drug wherein the
linker is -C(O)-(CH,)n-NH-, the drug is diclofenac (DCF), indomethacin (Indo),
30  ibuprofen (Ibu), naproxen (Nap) or 6- methoxy-2-naphthylacetic acid (MNap).
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Indo 2 lessthan 0.9  about 1.5¥ 2.5
Indo 3 lessthan 0.6  about 1.5¥ 2.5
Indo 4 lessthan 0.01” about 0.1" 2.9
Indo 5 lessthan 0.01” about0.01% 3.2

15 Indo 7  about 0.005" . 3.7
Ibu 2 0.2% 0.3% 1.8
Ibu 5 0.5% 0.5% >3
Nap 2 0.01? 0.06” >3
Nap 3 0.12¥ 0.09% >3

20  Nap 5 0.29 0.29 >3
MNap 3 0.18? 0.14¥ >2.5

) Gel.

% Suspension obtained after filtration through 0.45um filter
25
The solubility measurements indicate that all the lipid derivatives examined
dissolve well in ethanol and octanol, i.e more than 10 mg/ml at room temperature.
The resulted solutions are transparent and the compounds remain stable in the

solution for at least several days at room temperature.
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" 10%m& ( )p@r&iﬁcg@mdo]butanoyl}-sn—glycero 3-phosphocholine (DP-DFC; Z=3), and the

10 compound 1-Stearoyl-2-{3-[2-(2,6-dichloroanilino) -phenylacetamido]propanoy!} -
sn-glycero-3-phosphocholine (DP-DFC; Z=2), comprising, respectively, a bridging
group having a total of 4 and 3 carbon atoms.

Liver and brain were surgically removed, under pentobarbitone anesthesia,
from male Sabra rats weighing 250-280 g. About 1-1.5 g samples from each tissue

15 were homogenized in PBS pH=7.4 (Dulbecco) at a ratio of 1:9 w/v of tissue to
buffer.

DP-DFC was added to each homogenate to a final concentration of 40
pg/ml. The mixtures were incubated at 37°C in shaking for 1, 2, 3 and 6 hours, and
then were placed on ice to stop the reaction.

20 The amounts of free diclofenac in 1 ml samples from either the brain or
liver homogenates were determined by reverse phase HPLC assay. The amount of
protein in each sample was assayed by the Lowry method.

The amounts of free diclofenac released at each time point, calculated per |
mg of protein, are shown in Table 2. The result for each time point represents the

25  average of five repetitions using tissues from five individual animals.

Table 2: In vitro cleavage of DP-DFC

30 Time (hrs) Free DFC (ug/mg protein)
DP-DFC; Z=3 DP-DFC; Z=2
brain liver brain liver
35 0 0.05 0.07 N.D N.D
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drug from its phospholipid derivative.

Under the above-described experimental conditions, the amounts of
diclofenac released from the prodrug in the brain and liver homogenates were

20  equivalent, respectively, to 30 % and 15 % of the drug introduced as DP-DFC.

In order to evaluate the effect of temperature on the reaction, a parallel set
of incubations was carried out at 4°C. It was found that cooling to 4°C completely
inhibited the cleavage of DP-DFC; Z=3 to DFC (data not shown).

The time and temperature dependent manner of the diclofenac release in the

25 homogenates supports the conclusion that the drug is enzymatically cleaved from

the prodrug molecule.

EXAMPLE 8: In vivo sub-chronic toxicity study of DP-DCF

DP-DCF compounds were evaluated for sub-chronic toxicity during 14-
30  day drug administration period by following two criteria: a) monitoring body

weight changes, and b) evaluating gastro-toxicity scores.

Male Sprague-Dawley rats weighing 250-280 g were kept under standard
conditions for an acclimatization period of one week with food and water supplied
35 ad lib. The rats were administered with commercial diclofenac (DCF; Sigma,

USA) or with equivalent doses of 1-Stearoyl-2-{4-[2-(2,6-dichloroanilino)-
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5 The treatment groups were as follows:

Group No. of animals Treatment Dosage {(mg/kg)
1 5 vehicle (control) -
10 2 5 DCF 10
3 5 DP-DCF; 7Z=3 30
4 5 DP-DCF; Z=5 30

15 A.Body weight changes

A major sign of general toxicity is decreasing of body weight. Male Sabra
rats were treated as described above. The rats were weighed prior to dosing at the
beginning of the experiment (day zero) and at the 5", 9" and 13™ day of the
treatment. The percentage changes of body weight are shown in Figure 1.

20 As can be seen in Figure 1, DCF treated animals exhibit maximal decrease
of body weight on day 5 of the experiment. In contrast to DCF treated animals, all
the DP-DCEF treated groups gained weight over 14 days with a similar profile to

the vehicle treated group.

25  B. Toxicity scores

Toxicity scores were assessed at the end of the 14-day multiple p.o drug
administration period. On day 14, the animals were anesthetized 4 hours after
administration of the test materials by i.p. injection of 0.5ml pentobarbitone
sodium (200 mg/ml) and laparatomy was preformed to remove the rat’s stomach

30  with approximately 15mm of the associated duodenum. The stomachs were cut
open along the small curvature and washed, with gentle rubbing, under running
water. A semi-quantitative assessment of the gastric damage was determined by

assigning scores ranging from 0 to 5. The scores indicate as follows: (0) No
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5  show a better toxicological profile than diclofenac. The gastric side effects of DCF
increase during multiple dosage administration and toxtcity scores of 4 were
reached by day 14. The irritant effects of the tested DP-DCF compounds were
similar to that obtained with the vehicle, namely toxicity scores between 0.25 and
1.

10  Conclusion: As assessed by two parameters monitored during a 2-week study, the
tested DP-DCFs were found to be substantially less toxic than the parent
compounds. Normal weight gain was observed over two weeks in the DP-DCF
treated animals compared with weight losses observed with the parent compound,
diclofenac. The compounds of the invention were also shown to be less

15 ulcerogenic as judged by the gastro-toxicity scores obtained after 14 days of

chronic p.o. drug administration.

EXAMPLE 9: In vivo penetration of diclofenac into rat brain after i.v.
injection of DP-DFC

20 The time-dependent penetration of lipid conjugates of diclofenac is

measured in rat serum and brain after i.v. administration of DP-DFC.
10 mg/kg of DP-DFC are intravenously injected to male Sabra rats weighing 250-
280 g. The prodrug (5 mg/ml) is formulated as follows: 50 mg DP-DFC are
dissolved in 300-400 pl ethanol, and Lipofundin® (B. Braun, Melsungen,
25 Germany) is added upto a final volume of 10 ml. The amount of the formulated
prodrug injected to the animals is 2 mi/kg body weight.
The animals are sacrificed either 0.5, 1, 2 or 3 hours following injection.
Whole brain and blood samples are obtained from individual rats for each time
point. The serum is separated by centrifugation of the blood (5 min. at about 800X
30  g). The brain is treated as follows: whole brain is homogenized in saline. Half of
the homogenate is extracted into organic solvents (methanol-chloroform 1:2) and is

used for determination the level of the lipid derivative (DP-DFC). The other half is
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Conclusion: Following i.v. administration of the prodrug, DP-DFC penetrates the
blood-brain barrier (BBB).

EXAMPLE 10: Anti-inflammatory activity of DP-DFC (In vivo efficacy study)

10 Efficacy of DP-DFC lipid derivatives was tested in vivo in the model
system of rodent carrageenan edema test.

Carrageenan-induced rat paw edema is a widely employed animal model
for acute inflammation. The objective of the study is to assess the potential
prophylactic effects of DP-DCF derivatives on the prevention of inflammatory

15 swelling and, in particular, to compare the efficacy parameters with those obtained
for diclofenac. The experimental set-up was as follows: Male Sprague-Dawley rats
weighing 120-180g (supplied by Harlan Laboratories Breeding Center, Israel)
were intraperitoneally (i.p.) injected with drug or prodrug one hour prior to the
induction of inflammation with carrageenan. Animals injected with vehicle alone

20  served as control group.

Paw edema was induced by a single sub-plantar injection of 0.1 ml 2%
carrageenan in physiological saline, into test animals’ right hind paws. Just prior to
paw edema induction, the paw thickness of the test animals’ right hind paws was
measured in triplicate using a plethysmograph and micrometer to provide a

25  baseline. At 3, 5 and 7 hours post carrageenan injection, the right paw thickness
was measured in the same manner as before.

Potential anti-inflammatory activity in suppressing carrageenan-induced
paw oedema was assessed by the relative differences in paw volumes between pre-
and post-carrageenan measurements, expressed as (%) change.

30 Dose levels were 10 mg/kg i.p. for diclofenac and 30 mg/kg (dose
equivalent) for the DP-DCF derivatives. 10ml/kg of the carrier solution was used

for the vehicle control.
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compound, diclofenac. As can be seen in Fig. 3, both DCF and the DP-DCF
derivative demonstrated statistically significant and consistent anti-inflammatory
5 activity throughout the 7-hour post-carrageenan measurement period (level of
significance is p<0.05 by statistical analysis using the Student’s t-test). Anti-
inflammatory activity was already found at the 3-hour post-carrageenan

measurement.

10 EXAMPLE 11: Neuroprotective effects of DP-DCF

Neuroprotective effects of compounds of the invention were examined in
the global forebrain ischemic model system in Mongolian gerbils.
Male Mongolian gerbils 60-70 g (Charles River Laboratories, USA) were
used in this study. Global forebrain ischemia was induced by transient occlusion of
15 both carotid arteries for 10 minutes, using arterial clips. The tested compounds
were orally administered to the animals, 7-8 animals per group, by either one of
two schemes:
a) single dose administration of commercial diclofenac (Sigma, USA; 10 mg/kg) or
dose-equivalent of DP-DCF; Z=5 (30 mg/kg). The administration was per os (p.o.)
20  two hours before induction of ischemia (Figure 4);
b) multiple dosing of DP-DCF; Z=5 (30 mg/kg) orally administered daily for 5
days beginning four days prior to induction of ischemia. (Figure 5).
In both schemes, animals treated with vehicle alone served as control
groups. Blood samples were withdrawn from eye sinuses of the animals 24 hours
25  after the onset of ischemia and serum levels of neuron specific enolase (NSE) were
determined by radioimmunoassay using NSE kit (Pharmatope Ltd.,Israel). The
measured NSE levels, expressed in ng/ml, are summarized in Figures 4 and 5.
It has been shown that serum levels of NSE are elevated in the event of
ischemic insult. Thus, serum level of NSE may serve as a marker for the degree of
30  neuronal damage (Barone et al. (1993) Brain Res. 623: 77-82).
As shown in Figure 4, NSE level in serum of animals treated with single

dose of DP-DCEF is reduced in comparison to NSE level in serum of animals that
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10%7& O) Y b Bborly and is not expected to have an effect on NSE level changes
associated with brain ischemia.
As shown in Figure 5, which summarizes the results of the multiple dosing
5  experiment, also in this case there is significant reduction in NSE level found in
the serum of animals treated with the DP-DCF compound (p<0.05).
Conclusion: The tested DP-DCF derivative exhibits neuronal protective
effect, as indicated by the significant reduction in NSE activity in the serum,
measured after global cerebral ischemia. The effect was demonstrated in both

10 single and multiple dosing schemes.

While the present invention has been particularly described, persons skilled in
the art will appreciate that many variations and modifications can be made.
Therefore, the invention is not to be construed as restricted to the particularly

15 described embodiments, rather the scope, spirit and concept of the invention will be

more readily understood by reference to the claims which follow.
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Formula I

or a pharmaceutically acceptable salt thereof, wherein:
R1 is a saturated or unsaturated, substituted or unsubstituted hydrocarbon chain
having from 2 to 30 carbon atoms;

R2 is H or a phospholipid head group;

D is the residue of a nonsteroidal anti-inflammatory drug having a functional group
selected from the group consisting of carboxyl, hydroxyl, amine and thiol, wherein
D is attached through said functional group to a bridging group, -C(O)-Z-X-,
wherein Z is a saturated or unsaturated hydrocarbon chain having from 2 to 15
carbon atoms, and X is selected from amino, hydroxy, thio and carbonyl groups,
such that when the functional group of D is carboxyl, X is selected from amino,
hydroxy and thio, and when the functional group of D is

amino, hydroxy or thio, X is a carbonyl group.

2. The compound according to claim 1, wherein the conjugated residue

of the nonsteroidal anti-inflammatory drug is pharmacologically inactive.
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4. The compound according to claim 3, wherein said lipase is a

5  phospholipase.

5. The compound according to claim 4, wherein said phospholipase is
phospholipase A; (PLA,).

10 6. The compound according to claim 1, wherein R1 is an hydrocarbon

chain having from 10 to 20 carbon atoms.

7. The compound according to claim 1, wherein R1 is an hydrocarbon
chain having 15 or 17 carbon atoms.
15
8. The compound according to claim 1, wherein D is selected from the
group consisting of diclofenac, indomethacin, ibuprofen, naproxen and  6-

methoxy-2-naphthylacetic acid.

20 9. The compound according to claim 1, wherein R2 is selected from

the group consisting of choline, ethanolamine, inositol and serine.

10.  The compound according to claim 1 selected from the group
consisting of:
25 1-Stearoyl-2-{3-[2-(2,6-dichloroanilino)phenylacetamido]propanoyl}-sn-
glycero-3-phosphocholine,
1-Stearoyl-2-{4-[2-(2,6-dichloroanilino)phenylacetamido]butanoyl}-sn-
glycero-3-phosphocholine,
1-Stearoyl-2-{5-[2-(2,6-dichloroanilino)phenylacetamido]valeroyl}-sn-
30 glycero-3-phosphocholine,
1-Stearoyl-2-{6-[2-(2,6-dichloroanilino)phenylacetamidojhexanoyl}-sn-
glycero-3-phosphocholine,
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Y glycero-3-phosphocholine,
5 1-Stearoyl-2-{3-[1-(p-chlorobenzoyl)-5-methoxy-2-methyl
indolylacetamido]propanoyl}-sn-glycero-3-phosphocholine,
1-Stearoyl-2-{4-[1-(p-chlorobenzoyl)-5-methoxy-2-methyl
indolylacetamido]butanoyl}-sn-glycero-3-phosphocholine,
1-Stearoyl-2-{5-[1-(p-chlorobenzoyl)-5-methoxy-2-methyl
10 indolylacetamido]valeroyl}-sn-glycero-3-phosphocholine,
1-Stearoyl-2-{6-[1-(p-chlorobenzoyl)-5-methoxy-2-methyl
indolylacetamido}hexanoyl}-sn-glycero-3-phosphocholine,
1-Stearoyl-2-{8-[1-(p-chlorobenzoyl)-5-methoxy-2-methyl
indolylacetamido]octanoyl}-sn-glycero-3-phosphocholine,
15 1-Stearoyl-2-{3-[a-methyl-4-(2-methylpropyl)benzeneacetamido]
propanoyl}-sn-glycero-3-phosphocholine,
1-Stearoyl-2-{6-[a-methyl-4-(2-methylpropyl)benzeneacetamido]
hexanoyl}-sn-glycero-3-phosphocholine,
1-Stearoyl-2- {3-[(S)-6-methoxy-a-methyl-2-naphtaleneacetamido]
20  propanoyl}-sn-glycero-3-phosphocholine,
1-Stearoyl-2-{4-[(S)-6-methoxy-a-methyl-2-naphtaleneacetamido]
butanoyl}-sn-glycero-3-phosphocholine,
1-Stearoyl-2-{6-[(S)-6-methoxy-a-methyl-2-naphtaleneacetamido]
hexanoyl}-sn-glycero-3-phosphocholine, and
25 1-Stearoyl-2-{4-[2-(6-methoxynaphtyl)acetamido]butanoyl}-sn-glycero-3-
phosphocholine.

11. A pharmaceutical composition comprising a pharmaceutically

acceptable carrier and, as an active ingredient, a compound of the general formula I
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Formula I

5  or a pharmaceutically acceptable salt thereof, wherein:
R1 is a saturated or unsaturated, substituted or unsubstituted hydrocarbon chain
having from 2 to 30 carbon atoms;

R2 is H or a phospholipid head group;

D is the residue of a nonsteroidal anti-inflammatory drug having a functional group
10  selected from the group consisting of carboxyl, hydroxyl, amine and thiol, wherein
D is attached through said functional group to a bridging group, -C(O)-Z-X-,
wherein Z is a saturated or unsaturated hydrocarbon chain having from 3 to 15
carbon atoms, and X is selected from amino, hydroxy, thio and carbonyl groups,
such that when the functional group of D is carboxyl, X is selected from amino,
15 hydroxy and thio, and when the functional group of D is

amino, hydroxy or thio, X is a carbonyl group.

12.  The pharmaceutical composition according to claim 11, wherein
-C(0)-Z-X-D is an inactive drug derivative.
20
13.  The pharmaceutical composition according to claim 11, wherein an
ester bond at position sn-2 of the phospholipid of the general formulal is

cleaveable by a lipase.
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15.  The pharmaceutical composition according to claim 14, wherein

5  said phospholipase is phospholipase A, (PLA;).

16.  The pharmaceutical composition according to claim 11, wherein R1

is an hydrocarbon chain having from 10 to 20 carbon atoms.

10 17.  The pharmaceutical composition according to claim 11, wherein R1

is an hydrocarbon chain having 15 or 17 carbon atoms.

18.  The pharmaceutical composition according to claim 11, wherein D
is selected from the group consisting of diclofenac, indomethacin, ibuprofen,

15 naproxen and 6-methoxy-2-naphthylacetic acid.

19.  The pharmaceutical composition according to claim 11, wherein R2

is selected from the group consisting of choline, ethanolamine, inositol and serine.

20 20.  The pharmaceutical composition according to claim 11, wherein
said compound of the general formula I is selected from the group consisting of:
1-Stearoyl-2-{3-[2-(2,6-dichloroanilino)phenylacetamido]propanoyl }-sn-
glycero-3-phosphocholine,
1-Stearoyl-2-{4-[2-(2,6-dichloroanilino)phenylacetamido]butanoyl}-sn-
25  glycero-3-phosphocholine,
1-Stearoyl-2-{5-[2-(2,6-dichloroanilino)phenylacetamido]valeroyl}-sn-
glycero-3-phosphocholine,
1-Stearoyl-2-{6-[2-(2,6-dichloroanilino)phenylacetamido]hexanoyl}-sn-
glycero-3-phosphocholine,
30 1-Stearoyl-2-{8-[2-(2,6-dichloroanilino)phenylacetamido]octanoyl} -sn-
glycero-3-phosphocholine,
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21.  The pharmaceutical composition according to any one of claims 11
to 20, in the form of solutions, suspensions, capsules, tablets, acrosols, gels,

ointments or suppositories.

30 22.  The pharmaceutical composition according to any one of claims 11

to 20 for oral, ocular, nasal, parenteral, topical or rectal administration.
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Formula I

or a pharmaceutically acceptable salt thereof, wherein:
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condition.

29.  The use according to claim 28, wherein said disease or disorder
related to an inflammatory condition is selected from the group consisting of
20  arthritis, rheumatoid arthritis, asthma, psoriasis, systemic lupus erythematosus,
inflammatory bowel syndrome and the neurological diseases and disorders
multiple sclerosis, Alzheimer’s disease, Parkinson’s disease, Huntington’s disease,

vascular dementia, epilepsy, migraines, stroke and trauma.

25 30. A process for the synthesis of compounds of the general formula I
as defined in claim 1, comprising:
(i) providing a molecule y-X-Z-COOH, wherein y is selected from H and OH,
Z. is a saturated or unsaturated hydrocarbon chain having from 2 to 15
carbon atoms, and X is selected from amino, hydroxy, thio and carbonyl
30 groups;
(ii)  replacing y with an appropriate blocking group, B;
(iii)  preparing an anhydride of the molecule B-X-Z-COOH;
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(iv)  acylating a lyso-lecithin by the anhydride of step (iii) to yield 1-acyl-2-
acyl(X-B)-sn-glycero-3 phospholipid,;

(v)  removing the blocking group B from the functional group X; and

(vi)  coupling a nonsteroidal anti-inflammatory drug D to the functional group
X,

thus, generating a molecule of the general Formula I.

31.  The process according to claim 30 wherein the protected functional

group X is -NH.

32.  The process according to claim 30 wherein the phospholipid of step
(iv) is phosphatidylcholine, phosphatidylethanolamine, phosphatidylinositol or
phosphatidylserine.

33.  The process according to claim 30 wherein the nonsteroidal anti-

inflammatory drug D is selected from the group consisting of diclofenac,

indomethacin, ibuprofen, naproxen and 6-methoxy-2-naphthylacetic acid.
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