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PCT/*GB96/ 01052 FATTY ACI D ESTERS AS Bl OACT#e/E
COVWOUNDS Field The specification relates to the presentation of
bi oactives, in which termwe include a dnug, essential nutrient or any
ot her conpound to be adm nistered to the human or animal body in therapy

or mai ntenance of heal th.gTop WATE’R”VREV@I"[E@SOF RS RESTER BOX @F A€l at es
to the presentation of suc roactives tna tormin ich they are

| i pophilic so that they can pass |ipid GROSESTAQL t he body readily, or to
t he presentation of tlg) Pio ctives in the same nol ecule (where at | east one
of the bioactivesFleddafthglayenteny or fatty al cohol), or to the
presentation of bioacti [ . A, W r ; i r.et he
ai nrs of ready synthesi s\{@? plééég 1&\85&1?8%%‘481:'1%%ﬁo&%f@%px@%%ﬁhpgﬂxé@g%? gé}?olgt?lom a
drug regul atdry vi esleesidol] Esﬂe&iaﬂy,gfoeatbﬁaﬂaftéﬂwa@é picdav@ainiiy ahiigreddlves
presented as a single nolecule rather than as two separate entities. There
may al so be advantalyePidca apd esenterra) iRhswpiedsi yawhichestwastags drainmater
Those advant ages i.nclude increased |ipophilicity, the additive effects of
two bioactives whi cRORFECHY: 1S aﬁ&’rnﬁg'l |y presented together, and the
sonetines synergistic effects of such bioactives. The i nvention
concerns the linking of bioactives (where at | east one bioactive is an
unsaturated fatty aBadjgrotmdaefihe frventiom | i nk nol ecul es, specifically
gem nal di oxpo and gem.nal amino oxo noieties considered .in detail |ater
herein, to i/(q)el d gem nzTI[n g?qebag}@ﬁlc&seﬁ?ﬂdi@sﬁ mach yaterde the hﬁus%ﬁp&ﬁ%eé 1B

conpounds and t hei rsgg,%ew%t &ngﬁﬁﬁggéﬁ{mﬁé}&nt oﬂi%{gt?ggpﬁ@ﬁ)fes%t dQ6akidd

Gem nal Tripartate Mitua rodrug uently sinple ester
mut ual prodrugs of pemmally thesontrs! medns $orf repelating the viollhé of drain water stdt 0
ensure a sufficiently high rate of conversion of the prodrug to the two
- desired bi oact i v&tal emrthﬁs%iﬁsqS@Oi-h%&omeomswa%bfséutsg@ﬁsp% o8 ks (it the

prodrugs the ester >, Lesi st an nz i for qei.ther
steric or electroni gﬂ)rg gséé]ag#gf Sa&i@ Wg? r,tsl%owetve%agﬁégﬁ;é%%% ﬁiﬁes 8%%%&%&%9% éhatto use
the gem nal 13ri part giee volitiéabf BEVIAE Weht@PR! SALler' IR 1Y closestdi? WilPa6t byes

are linked via either a dgem' nal dioxo or gem nal am no oxo |inkage. For
WO 96/ 34855 cleaned completely. Therefore, there are many saving water means in the

PCT/ GB96/ 01052 N 2 ex le,. two
bi oactive carboxyl i @aélé‘?tdgemil}lybéh? PRI élssdﬁ’l%‘aide.?[ é?"e{ﬁ‘aﬁf%geae%%g%dfﬁfloxo
l'inkage. As outlineehdah iSmBRANEd dor cohfolling Haif V8Rind) bhbEsuaN{ R MShifechiret hE
gem nal dioxo diester is enzymatic cleavage, either via enzymatic pathway
1 or pathway 2, of efeasf meanhids motmpléx bindathei vost dstligh.bémdtheni the home

subsequent rmati on, of a.hi ghly unstable dr gx t ., ester whic
r api dﬁy di s (gci at es “{ORCYPQIJs anngé;oBFtﬁ%"rte%%&é??ﬁ@y‘ggﬁf’hﬁﬂke t%PB%‘ﬁ?@et?‘eWt h
either pathway bothwaaags Yo iRifige s 2bfthiRlleahs, OBhY RO DRI fhe

A %urt ’ rtuni

hydr ol ysi s reaction. advantage 1s’the opp ty for
si mul t aneously or apprtodimetnab Yasediomih¢ onigiasiswatet bsery of two different
bi oacti ves. For exanple, a bioactive al cohol may be coupled to an
unsaturated fatty acid as an ester/ether via a gem nal dioxo |linkage. As
outlined in Scheme Zunsdfbr edhtntiphs | eads to formation of the
unsaturated fatty acid and an unstabl e hem acetal derivative of the

bi oacti ve alTohol whi chAcagiditigly, ght iobject of the piebentfinesntiohda o iimpravedcthan

g! ggg%/id\e/ és, [ E[r (ra]r r] Eoﬁm’gﬂﬁ‘i‘ of testop ety |vak§ecnj?pe for adaptl?l[gearllr Xli’ndﬂng \rwraler
Schene 1 WOL86 434 FPuser i : : ;
oCT/ GRO6/ 01052 8%4aR4 ser is easily to install the control means. Bg the fun[chrrl ]of
Rl err] = Unsat ur at etwéatagy dvatn dateRfleratfject oBsnanng water isRjteined. = H, Short
Chain Al kyl G oup . . .. Schene

Publ i shed Materi al Another opisatebthe Rpsent iveREoR st WP&PQE‘%‘&%‘E’?C 8Ei ds
to bioactivgs usingdthe veRdp j } - ! ofli :
approach such as di gcﬂugsed al%g{\?g dﬁgig recl(eélgt\?eg nd(gl%oxgs;%f;@e t?sgﬁit ?@%ﬁéor?’the
publ i shed patent andoyevess siie tontenl ahears isi drilytdomseucteptbyooneointerndenalve K. K.
in EPA-0 222 155 which link 5-flyoro uracil to al pha |inoJenjc*aci f%

di hono gamma | i nol eﬁfeﬁeée{f&,ex&méiivég‘?dﬂé?ﬁ HLIPoPTEVeEntithe P?ﬁdd&g‘%'&_pﬁp By
-CH(R-O where R = nethyl etc as, inter alia, anti-cancer agefts.

Lipid Barriers Many drugs act at the cel! nenbrane surface by
conbining with cell surface receptors, or alternatively are taken into
cells by specific transport systenms. However, there are many drugs which,
while they act within cells by nodifying one of many different functions
.such as nucleic acid functions, the actions of-intracellular enzynes, or

Y e » o




All three ty|5es of barriers, the cell menbrane and intracel | ul ar menbranes,
t he - bl ood-brain barrier and the skin have an inportant feature in
comon, they, are substantially conposed of |ipids. What this nmeans is
that they are inperneable to primarily water-sol uble drugs unless these
drugs can- be carried across the nenbrane a receptor or transport
system |n contrast, ofthRoRRtrb] fesjdbst ances are able to cross the

barriers nore readily without the need for any specific receptor or

transport system d &sbersfeaturdBamh advaneage Refothe rpresgnPassaten Wit deaghmiei pi d
Barriers Dr ugs_whos har macoki neti c. hehayi our be inproved b

i ncr eased | i pophi %PE’FFV, f?‘?rgéb%ﬁ)lwi%)dﬁséﬁéﬁo%ﬁf the prg eé’yegser?mm&ﬁ&?s of ’
oY e ags e R MGtk BUELbrgh R oo
anti-inflammedory drugs, whether steroid or non-steroid b. Al
cytotoxic drugs used_in the nmanagenent of cancer; _ c. All antiviral
dr ugs; d. Al DesetigtionchfubsDtdvanghave to enter cells in order to

achi eve optimumeffects, dn . . . particul ar, drugg which act on DNA
or RNA, or on enzymes Iocﬁ%eh is a schematic J?'“"i""nt“i‘ a"E@HPHIthF | CORSUMGIAR iy
messenger systens, O%rrﬁﬁgéﬂl&ﬁ%ﬁ@mlr@s%m invention m tochondri a,

| ysosonmes, or any other Tntrace ar organelTe. e. Steroid

hor nones and ot her hor noiég 2Ztibate asxtatibﬂilrv@&ﬁbftﬂegjrésent mivelti@s
oest rogens, % ogestins, anpdrogeni ¢ haornmones and dehydr oepi andr ost er one.
VO 96/ 34855 Fig. 3 is the side view of the present invention.
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Bl ood-brain barrier: all Fégsué'sangcat }sntgeéﬁhetnﬁ%mc‘é‘ﬁfvrlgl relnaélro \r}gﬂéh%)g/gttl%lrrgfvtm I
have their t r ansporgreseMinOMRdnLY this technique. This includes all drugs
used in psychiatry, all drugs used in cerebral infections with any
organismor in cerebral dagdes thaxlewationdtview of Fifr dgs acting on nerve cells
such as anti-epileptic drugs,apd others acting._on neurol ogical di sorders
such as multiple scler osil:gg' %ﬁﬁ%‘f’% ShPEDGIR e?gfhesﬁqsgfeélgipg?ﬂ%ﬂfiﬂ?legt%?f‘egt
chorea and gshers. jnvehtionSkin: as with the bl ood-brain barrier, all drugs
that may be required to penetrate the skin to achieve a system c effect
will benefit fromtheir dogWeissheostheématic fiatvt shoaithe linklegei coastiruaion between

For exanple, the apprgacq di scussed is applicable to amno acids. O
particular -. interedt® ¥3¥e plreseandihe mieradnfithe By PP¥i es in the regul ation
of cell function as well as acting as conponents of proteins. Exanples

i ncl ude tryptophan (a precursor of 5- hydr oxytryptam ne [5-HT], a key
regul ar of nerve and Smsohs dfdicNi@bers ipARAydsal ani ne (a precursor of

cat echol am nes) and arginine (a regulator of the synthesis of nitric oxide
whi ch al so pl ays i rrpof\t ant rol es §toP watet velvE Pie§ecel | ul ar activities).
Properties Conferred neral ly erally the conpounds proposed
herei n have many adva%ages in ad%ﬁt?rf%ln‘%\b P%heir 1i pophilicity. Two

noi eties of a given fatty acid orinmvalvgipi@ee noi ety may be del i vered,
inaformwhich is reggi |y incorporated into the body as an oral,

parenteral or topi ¢al fornmati oRPSCBATHR is very well tolerated with none
of the side effects agsoci ated, rflor i§é<arrpl e, with free fatty acids; which
is not too stable to be properly %FIDIR ed. When two different fatty
acids are to be delivéred, the adysntagspips € as before plus the ability
to adm nister sinmultapeously two materials with different biol ogical
actions in a single mBl ecul e. Thi Bxiagexlgs t he regul atory probl enms which
ensue when two mategjal s are adms%}t%r ed as separate conpounds. Wen two
drugs are delivered as separaté ecul es, reqgulatory authorities

normal |y require each2tirug to be skilidhesbrabene WD 96/ 34855

PCT/ GB96/ 01052 . 6 as well as
in combination. If thé3two are co®#ehes® in a si ngl e nol ecul e, only the
single nolecule needg to be st Udbﬁf o great |y reducing the cost of

devel opnent . Where actives 0 Eé’ than fatty acids are present there
are sinmlar advantage§. The congrauAéls al | ow drugs or other conpounds to
be adm ni st eggd in the formof relatively- | i pophilic conpounds which

rel ease the tive noieties relatively easily,. and which are well
tolerated on oral, topical or parenteral administration. Their

| i pophilicity enables themto be absorbed parti.ally through the |ynphatic
system so by-passing the liver; to cause |less gastrointestinal irritation
than with nmany conpounds; and to facilitate transport of drugs and ot her
agents across |lipophilic barriers such as the skin, the cell nenbrane and
J1.he bl ood-brain barrier. There is evidence that interesting
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(Di hono-Terr-1inol enic acid, DGLA) [err]

[err]-5-desaturase [err] 20: 4n- 6
20:5n-6 . (Arachidonic acid, AA
(Ei cosapent aenoi ¢ acid, EPA) o [err]
el ongati an 22:4n-6 3 -
22:5n-3 (Adreni c acid) [err]
[zgr g ]- g desaturase  Detail Descriptior?@f the Peferred Embodiment

: 6n-

(Docosahexaenoi ¢ aci d, DHEpown in Figs. IMp d@rstBSEhematic perspective, elevation, and
PCT/ GB96/ 01052 . 8 ]

GLA and DGLA I nld'? NS 8merci°5ﬁf“°é93& of e PrgSRtiAY %”tlﬁ’e‘eréss%m Wothgave
anti-infl ammatory a6hRs! Se st \l/ﬂlé‘(e?alpé ﬁfég. fEFﬁ%ﬁﬁ gsetntt ?ndeﬂﬂbtli"atﬁ Fts?é‘ll%l et

aggregation, to | ower cholester cancer ce

to reduce dys ki netic ﬁt)\lbmapttrﬂmg bbtheadrh@Vsipdaashe watddhdk oﬁ@cld?iﬁsft@me The
cal ci um absorption and enhance its deposition in bone, to reduce the
adverse effects of i onP Ql‘}‘?defr%eeﬂlﬁ is gortbimad with 4 6ised pelpdhpreniaxle base

di sorders, to cause to i nprove renal function, to treat
the conplications of dp‘ﬁ%%? Lg%%fodl | at e bl ood vessels and so on. Actives
linked to GLA and DGLA W [The tshy ®5@F 92ROt 2! X corff 0B TRt 'vﬁ%hﬂ) 5&90
enhanci ng penﬁiratl on across all nenbranés, the SKin ana t he brain
barrier, but e al soapd l@ele}tmleoametpttcmBV\inaﬁﬁtcﬁCtﬁbtdxmml \tah@rptpemtll 8 of
effects. Clher f‘g éjam ds, likely to be of especial, @': g in thls
context are arachi dontt ape ingiie the cESHARRele 96 Mgkt isdn§ial

e o rono! o Hehed RARANRR: WANEN Grerm@ydie Bl ! %ﬁét&?f}t& aﬂh%

and ei cosapent aenoi ¢ aci d. whi cfi have ran properties
simlar to those of Glfemmtvida piecEat iYinasilds wita kékﬂi#ﬁ%ﬂrtidh 2héormdihg by
acids of Figure 1 whi %%1“ are of partl cular interest are conjugated |i nol éi c
acid (cLA) and  col uRBRHIRUSaBR¢riplcRy thatithe hatgml rvahg:epl@ﬁ“ ihAg él'reeémcngn of

effects in treating angp.pr. Nt er r oo t|n
particularly of prot e:ag[ 28%@1 Ffsh%%‘?%g@gﬂ Wil bp "rﬂ"l ﬂow“—fﬂ*eatl ng

cardi ovascul ar di sease amtha%n@:nematﬁétrﬂ e TROYpRYsité REtHRIARSKLI €S
of essential fatty acids. Cl asses o %IC¥%@€%E%EBVI ngpél\z/;ljtlua Ef ficacy
with Bioactive -Fatty Xaivaopiece 1, andKiaselpoaforac2d wes 21 erbénstailedrqotiet edernal

conpounds as--set out y he bro stated: - a) Drugs
i ncl udi ng antibioti cst;lglrV tt}ll“p'gg)tﬂgﬁaf“?’?é’ﬁﬂ%’s%‘fﬁ)ﬁtés1 anti depressants and

NSAI Ds and conpounds used S‘nGthEE “t;p;at ge%tg sQ&eH.?tfcdb@vﬁéfct%%tas hEESPEL: Ry
der mat ol ogi cat%I psychi at ric, neurol ogica
gastroi nt esti Q shows the inreepal siductdeweitiiindhoivasst bk o alsepresand iavention.

cancer. b) Hor Aenes WO 96/ 34855

PCT/ GB96/ 01052 Own in the ﬁaur», the stop water valve pieces age used to seal jhe
Ami no aci ds d) thbet eﬁerﬁﬁc&@’fﬁé Eﬂéu‘?éi §ft ISHMERYS ‘tgwat’é?%oQt PR nose
essential nutrients. an P)e Tdas

Neurotransmitters and Pnetmnstzi)amdtm tingtalpgdeoninBO isternal valve @&cd%amrim)d terped
head groups such as ingsitol, choline, serine and ethanol am

whi ch may be |inked dPPEEH VAlG: P\?Faltaﬁé tbﬁeewtxegm éteypuﬂedrl’y eachipther by
Aromatic fattysacids s6®l Ashopliam gggt;l Gd 3959, ﬁ 44P%Mrth§c6’rﬁiegnﬂ5‘§jod
ci nnanmic acid which are of parti cuI FaéPHse t rreat ment .

Effi cacy The céwbonrectednvioh atthve it&gergﬁﬁbtéﬂ 6. B£§1@Q1y, of the fstigtage tie

the therapeutic effect_of a. may be consi dered throu
exanpl es: - a) 55?‘31? Sr%ti‘}gl‘&fsusﬁﬁo peer theKiaiera) Waﬁ’tet%}ecggdpﬁsss@)’gh

as GLA, DGLA in the Bifaélc‘h LAPR! hudCind: dr§t %{Beﬂte%?t@f Bo@i%' dindler, and
docosahexaenoi ¢ aci d whi ch have ant es in brain
function, so providi nghen Hutie sebardapaget the sphﬁmtts rotated corm)numl&lugby dBeysqror

the treatment3@f cardi vgﬁcul r . di seasg.may be attached t t
fatty acid which al so ﬁ lYenplgffcﬁ ' F‘E%Fﬁﬁéﬂta posifior tasengt%dgéh%h‘t &@abi ¢

aci d whi chcmwam h&é gteﬁe%&t ! b Sheld:@dr@hieVal
aggregation, or G.A or * N%Y og\/g?ggtfglqgso?er ol Ixeve S %ﬁ%

have vasodil ator acti ®€ceo}t as shown in the 5hg.051,l tenéforecthel drinohte secompoment

chol esterol |owering agent.,, or DHA which has anti-arrhythmc
properties. c) Drugs used in the treatnent of any form of
inflammtion may be linked to a fatty acid such as

gammal i nol eni ¢ aci d, di hono-gamualinol enic acid or

ei cosapent aenoi ¢ acid or docosahexaenoic acid which also has anti -

i nfl anmat ory acti on. d) Drugs used in the managenent of osteoporosis
may be I|nked to GLA or DGLA whi ch enhance the |ncorporat|on of

o v —r— A o ™~ LA



positions makes the synthesis of specific triglycerides a difficult task.
Such mgration may take place after synthesis creating particul ar probl ens
in a drug regulatory context. The lack of specificity when two fatty acids
are present in the sane triglyceride nolecule creates many problens in
synt hesi s,” pharmacol ogy, formulation and stability. Mreover triglycerides
can be slow and difficult to synthesise. 4 For purposes of conveni ent
adm nistration of different fatty acids sinultaneously or indeed of a
single fatty acid in high anbunts in well tolerated form use can be nade
of the gemnal tripartate nutual prodrug approach di scussed earlier
herein, and in detail |later. Chem cal Nature of Bioactives which may be
derivatised according to the present disclosure The present
specification covers tripartate prodrugs in which unsaturated fatty acids
and unsaturated fatty al cohols are linked to bioactives with an avail able
carboxyl, alcohol, or acidic NH group through a gem nal di oxo or gem nal
ani no oxo |inkage adargppmypthatve.stage draining/¥o8&ks 3h82Rer can regulate the drain
PCT/ GB96/ 01052 , 12 (%I asses 0

Bi oactives by Cheni SE¥Properly) thus.guater may nof berwastéd: ee car boxyl group- these

may be derivatised as faghl ong i diester coupling wth upsaturated

fatty acid via geninal i Bx0 P?W(gllbge prmmPE@r P{ the_ r s:hen?ippytlon_ egtﬂé"r Peasgey

coupling wi th unsat imeeneidn f. a4 Xh@hﬁQH%e‘ﬁg%rQ,et'ﬁbrl@éilightgé@rgloh%a@ﬁne% b
h may As

(b) bi oactivgs with a free hydroxyl group - these erivatise

fol | ows: est EFfatinpes matsuipl ofibighi fldxibitinalfia aketnd] atrésgurmch ds ¥pilied

gem nal dioxo |i nka%ﬁ the oelati . t{lerr] ) WO 96/ 34855

BCT/ GB/ 01052 gelatinous material C, the opposite body D wilhbe defogyped. If the

bl oactives with an am’eeﬁaqpll\ggl% i ngl mi,de im des

hydant oi ns, tertiary of I\Ehe?(;%oxg/%ﬁ&g tf{\i%SPgogﬁgﬁy&d (ﬁﬁgrbzﬁ ]I'e)?%&%g’r then

aci di ¢ conpounds) - ©Rgsel staye gradnellyl Gifiey atfewesinaesy FhdtMEie moment that the
am no/ ester coupli I’l%pWI th ur&sat urated fatty acid via gem nal am no oxo

linkage =~ [err] posite body 1s restorgd to éfs ariginsé shepeecmmpletely, uif tais puatoad

fatty acid"igand th } v ted . fat | zqhol... epresents a

menber of a group cgﬁg}?lﬁg%/ﬁge B?I(giis%hggeijguf%ﬁﬁlﬁ%%%ﬂ lgt)éllﬁ'golﬁ 1%' ’;’_”e}éfﬁé‘%} y

fatty acid (or correspoet popédy txgaak Gaihd iﬁi‘%e? Haﬁg@oﬂ'h? ERiefnat R/§va‘r£3iécreans
u

doubl e bonds. Howgvgr, the fatty acids likely to be of nost va In this
context aré‘the  essEM #otheiEspecacifies optrung thervalvegpiede mrttle ifinstpeageiand| ar

GLA, DGELA, AA, SA . DHA. . For ticul ar purposes canjugated
linol ei c acid and CEIE féﬁ%{aﬁ?rgnaép&hwcﬁg gpee, @F@a?rei %tdéfaé(sFme Of{j‘sevm’a‘dl n
all of these cat egosscends Rrithe ehteARAI vhlve fdiddey2 j r
cont ai ni ng ,_. heteroat ons qggi ncl udi ng ri rYS F}silulgast ?‘%@%ﬁg%’g@gﬁ%% i’&{:ag‘?lﬂéﬁ e

cor r espondi ]rPg wi t h Flesestodiantihiheibods restores to its origiRdBhesent the ekeriAthieaci d
hese defipitions General Discussion of

al kyl chain corresp i w t.h > )

Synt hesi s Thgg?‘!ﬁng?"\ﬂeBLPaYl tthF aEteynal valys nigsp hBypiheiintea! valympieaed.al
ani mal , vegetabl e oexternallivalv@bhke SPULEEHeO B ' tpesi sed
by net hods known to those ski I.Fede ine?ﬁelregfr@){torﬁdgeg{;@oggééeéte?}eﬁé HeP

WD 96/ 34855 - described hereinbefore, the effect of two stages drain water is achieved
PCT/ GB96/ 01052 with said simpl . . .14

i ndi vidual fatty al cohols MEP'HEOPSBISHPRAl)oughethecRIESané dRivantion hes hesn
fatty aciZls outl i dedribhDWe résRibod ' in the art
or devel oped hereafter. . Iljeri vat P??ta?% eﬁ%i@? i%géeljgbﬁgn%@aggg (a),
(b) and (c) may be ¥#Hlioasl andt madificdtions f adresthen uedagan Wl rdecbaleogesat ed
al kyl ester. Such c istry.may h chi eved_by any reasonabl e nethod of
[err]-hal ogenat ed a%l&yifenig%/glros%?ﬂﬁﬁ‘géq e any Tasrsdere athepresent inventiqrals oy
reaction of an al deliyéted b@ thd spa&EL ;i W%eh i.th acid halide in the
presence of a Lews acig, e.pg.& Zi rll% Chlof T e, at a tenperature between
O[err] C and 120C under an i nert atnosphere. Derivatisation of

bi oactivesjisn classes (a) [ii] and (b) nmay be carried out via the
formati on of an [err]-hal ogenated al kyl ether. Such chem stry may be

The

achi eved by any reasonabl e met hod of [err]-hal ogenated al kyl ether
synt hesi s and especially: ' (b) by reaction of an al dehyde, e.g.
acet al dehyde,. with an al cohol in the presence of . a hydrogen halide, e.g.
hydrogen chloride, in a suitable inert solvent, e.g. di met hyl f or mam de,

at a tenperature between O[err]C and 120[err] C under an inert atnosphere.
Derivatisation of bioactives in class (c) nay be carried out via the
formati on of an N- hydr oxyal kyl at ed conmpound. Such chem stry nay be

achi eved by any reasonabl e met hod of N-hydroxyal kyl ati on and especi al |l y:
(c) by reaction of an al dehyde e.g. acetal dehyde, wth an acidic



(e) by reaction of “an [err]-hal ogenated al kyl ester with an al cohol in the
presence of a suitable organic tertiary base, e.g. triethylamne, or
sui t abl.e inorgani c base, e.qg. pot assi um carbonate, in a suitable inert
solvent, e i di ret hyl fornanmi de, at a tenperature between O[err]C and

* [

120[err]C w nospher e. (1) by reaction of an
ml"":ﬂl”unkr with an acid2i n the presence of a sui tabl e
e ’e. p

[err]-halo

organic tertiary bade, triethylamne, or suitable inorganic base, e.qg.

pot assi um carbonate, in a suitable inert solvent, e.g. dinethylformm de,

at a tenperature between O[err]C and 120[err] C under an inert atnosphere.

Derivatisation of bioactives in class (c) nay be prepared by any reasonabl e

synt hesis of ami no/ester |inked by a gem nal am no oxo group and

especial ly: (g) by reaction of an [err]-hal ogenated al kyl ester

with an acidic NH conpound in the presence of a suitable organic tertiary

base, e.g. triethylam ne, or suitable inorganic base, e.g. potassium

carbonate, in a suivt/ t%l e~ nert solvent, e.g. dinethylformam de, at a

t enper at ure bet ween @TJ?‘F}Q@‘S $°120C under an inert at nospher e.

(h) by reaction of an N hydroxyal kyl ated conpound wth acid chloride, acid

anhydride or suitably activated ester with or without the presence of an

organic tertiary basd, eStgp Wifet (Valee picted SfUiat dpk? bOEIdf 8O0LMSEk0ole: I

di chl oronet hane, at a t.enperature between O[err]C and 120[err]C.

(i) by reaction of “Y¥RPRSIRG dnaRigaal yebveqieasandoamekteinahvalué giece, inhwhishesence

of a  condensing .3-di cycl abexyl car bodi.im.de with or w t hout

the presence of a ﬂ&gg%t? xgg} galgtr%d’é% ™St r(flfcé‘r% %38%,“1%‘5?9&3 circular hole of

4- (N, N-di et hyl ami mdpotr & dirb€hs flafoedR i | MEEE o i -

di chl oronet hane, at.a tenperat u?lgg bigtl\?eﬂg%édoﬁgre;ﬁ]’%lgﬁav%ggd mternal valv& ) by

reaction of al cohoP'&&f+the &eAr sidsr ofctbe dntestabrlve pieve ds imstatlediwittah kydiliegt er ,

or acid, activat ter . vinyl, in the presence of ‘a hydrol ase

enzyme, e.g. hog Iﬁgretlr E tg”%%‘f@?ﬁ%‘ét,m%ﬁfﬂatﬁ?‘alvﬁot glthe dntemal yalve pigsehast |

e.g. hexane, at tetheefimtt r ongdi t.i;ons

such that the water or al ?:Igﬁ%fgégé\ﬁggc}gﬁf gt %%%ghgto%%geﬂadoﬁgr}%\%%fnﬂ. g.

under vacuifn valve piocedy Bg@58e to the external valve piece, and nose portions are

PCT/ GB96/ 01052 . I ) . . 16  Exanpl es of

Pairs of Actives wiSENeHap hrintsrralonive pieqerradeatarmalipottionpealveapiece. Mit ual

Prodrug |ink Exal f i f. i foll he ;resul ti ng
Q”’Pb@&o? wﬁEﬁn{/eﬁvQ iRel ' V83 wgtggg}qliérotf gsclixf%tjooltl 350

conpounds |isted being, .to ou ow edge,” novel .
they represent parelaghed ineclainy &niwhedintthie BOYE por€ibTbERk iRl bR ex@natel | as

bei ng novel in use i.n treatnent or prevention of disease. Fatty Acids
GLA-OA (OA O ei cV¥s Bifce lyoanagcied mpusipga shat pulErope agd/A IDpgpull ropesl DHA,
AA- EPA, GuA- AA, GLA-SA, SA-DHA, AA-SA, DGLA- DGLA, DGLA- GLA, DGLA- SA,
DG_A- AA, DGLA- EPA, DGLA- DHA, AA- AA, EPA- SA, EPA- DHA, DHA- DHA, cLA-cLA,
CLA- GLA, cLA-DGA.A, cLA-AA, cLA-SA, cLA-EPA, cLA-DHA, CA-CA, CA-GA,

CA- DGLA, CA-AA, CA-SA, CA-EPA, CA-DRA. Vitam ns GLA-ni aci n,

GLA-retinoic acid, GA-retinol, GA-pyridoxal, D -GA- pyri doxi ne,

di - EPA- pyridoxal and in general any of e.g. GLA, DAA AA SA EPA or

DHA with any vitam n including ascorbic acid, Vitamn D and its derivatives
and anal ogues, Vitamn B and its derivatives and anal ogues, Vitam n K and

its derivatives and anal ogues, Vitamn B[err] (thiamn), Vitamn B[err]
(riboflavin), folic acid and rel ated pterins, Vitamn Blerr], biotin and
pant ot heni ¢ aci d. Am no aci ds GLA-trypt ophan, G.A-proli ne,
GLA-argi ni ne, G.A- or DHA-phenyl al ani ne GLA- GABA, GLA-am nol evulinic
acid and in general any of e.g. GA DGA, AA SA, EPA or DHA with any
natural am no acid or related conmpound such as taurine and carnitine.
WD 96/ 34855 :

PCT/ GB96/ 01052 17 Aromati c
Aci ds GLA- phenyl butyric acid, G.A-phenyl acetic acid,
GLA-trans-cinnamc acid and in general any of e.g. GLA DGA, AA SA
EPA or DHA with any aryl al kanoic or aryl al kenoi ¢ aci d. Sterids

GLA- hydrocorti sone, G.A-oestradiol, G.A- and DHA- dehydr oepi andr ost er one
and in general any of e.g. GLA, DGE.A, AA SA, EPA or DHA with any natural
or synthetic steroid, such as any oestrogen, any progestin, any adrenal
steroid and any anti - inflammatory steroid, particularly betanethasone,
pr edni sone, predni sol one, tri ancti nol one, budesoni de, cl obetasol,

becl omet hasone and ot her rel ated steroids. Anti - oxi dant s

GLA-lipoic acid, DHA-lipoic acid, GA-tocopherol,

di - GLA- 3, 3' -t hi odi propi onic acid and in general any of e.g. GA DGA

A A ~ A —r— A o ‘B T T I ) = L T o - p



particularly a (Jerr]-Clerr] alkyl group. As a gem nal dioxo
diester, the general link is disclosedinthe |iterature anong many

ot her. gem nal di oxo diesters but we have seen that its use in therapy in

t he form of an unsaturated fatty acid (UFA) gem nal di oxo di ester or as a
conpound with an UFA at one positi on and a bioactive r. bet-n
unsaturated fatty acid) at the ot her i bﬁ)tACT é)‘ﬁ'/%ﬁ 5:;, BEE“J
PCT/ GB96/ 01052 REGLAC

undi scl osed and particul arl y significant. Indeed it offers a Favour aui e-vay
to give a singly fatty acid as the gem nal dioxo diester. Further, apart
fromadm ni stering i ndi vi dual acids, such gem nal dioxo diesters nmay
have val ue in pharnmaceuti cal formul ation as emul sifiers. The UFA
gem nal dioxo diesters have a wi de variety of possible uses. They may be
used as pharnmaceutical s 3TOP WATEREAANNE PIBCHY OF IMH WA DER GG EFHEN

whi ch abnormalities of fatty acids have been identified. They may be
added to foods or added to or used aSLOSESTO@nal suppl ements for those
who require the particu acrdfor t he treat tion of
di seases. They may al solrgg tf:rvquwé%argc%f;fawabeﬁgp g%u({]?sgétf)gf?eo'ﬁ&lses
veterinary use. Thegn m&‘mﬁWéﬂ?@ble@@ aH@ 8 ekRnat KhReGER, in which the ARternal
advantages or in various particular aspects the invention provides:

(i) A convert ent andalé{afmemays of cimtuianishape iimside floy cirmelanhele o€ which is
nutritional 0Ses, e or. two unsatg]aat dfatty.acid

0
noi eti es, or one ung&{adlleg % Sirqyjar tlange for engagiggivg B’ﬁeé“ﬂl%ﬁvcﬁ?@%e t hat
is not a fatty acid: [ r [ dto
cross lipid mgrrbr an'eré1 er %artsﬁie Qgﬂlclf) mérﬂﬁ dai%tdlé(ceé s mstaq‘lea “ﬂ?ﬁé fegtﬁlregﬁ&\y/\&hlgﬁ her

inentry to a cell d6omied b;agsﬁafigoﬁshﬁlafdﬂan 50 tth@toﬂrebirnmmalovdve piece has the
ot her barrier, throygh a %em nal, di oxo or gem nal am no oxo llnF@l?e to an
essential fatty aci dunstiop or deleving thenregetactipn 3Theppansentheof s priemaf vplveLA or

DGLA, AA, EPA o é%j% th ed. fatt id "
(i) A fattsﬁil acid deri vgtﬁgRPgsg? t§ tgé ed‘%%ﬁ%% plfgﬁe %’aﬁéoango?loﬁfyaracr d
are nutual ly installed o@ifthé GReMmALkalve piece and étté%al“va[rﬁé piece. Gasicany,awi ng
the transport of a dru g across lipid rrerr%ranes in the ody

characterised by thé& Bfﬁsft thetspamnenfis ratasedibydhe nsea t6 open Hs intsmipd valve
(v) A nethod of manufact medi ca nt f rove ther i nvgl vi ng
transport of a dr ugpéc,gr'o %ﬁ %alr?e%?g ‘"trhteor%ﬁdi)’na %e |1§etg’
i ncorporating the d%étﬁmﬂ%t@eﬁﬁ@'sﬁﬁﬁﬁms fo'fht@d E&{tmuﬁﬁs@b&?vtﬁe user, the interfi ) A
met hod of manufacture of a medi canent for deliveri ng one or two fatty

aci ds from the |i st velve(pidce inhntated to 2 positiceetd ereapein thedntefnal iosdarf Bange

ey

acids in associ ation with another_ active_ agent

96/ 34855 of the external valve piece so to open the external valve piece. Therefore,
PCT/ GB96/ 01052 the drain rate b t tage draing rocess, the
Exanpl es of specific corrrlanortjine seﬁ?é“veem reeelr?r%eva theearvTor se? eher er%gopsynt hesi s

exanpl es come | at er user cabisegulde fisy dralnyrate properly, The, fvatet ynayaiotibe wasteda | ar ge
nunber of desirable biological and therapeutic activities which have been
detailed in nunerous publications by the inventors and by ot hers. Four of
the fatty acids, G AigD@ A, SA and EPA share a rather broad spect rum of
ef fects which incl ude: 1. Cardiovascul ar actions including
vasodi | atation, |owering of blood pressure, i nhibition of platelet
aggregation, lowering of triglyceride and LDL-chol esterol |evels,

el evation of HDL-chol esterol |evels and inhibition of smooth nuscle
proliferation. 2. Anti-inflammatory actions including reduction of
formati on of pro-inflamrmtory medi ators such as cytoki nes, and of

ei cosanoi ds derived from arachi donic acid, reduction of neutr ophi

m gration and the neutrophil respiratory burst, reduction of | ocal

i nfl ammatory responses, inhibition of inflammtion in various ani mal nodel s
such as uric acid induced inflammation and adjuvant arthritis, and
treatment of various inflannatory di sorders such as osteoarthritis and
rheumatoid arthritis. . I'mmunonodul atory functions including the
danpi n domn of exce srve imune and allergic responses in aninmal nodels

such a&" ?glc encephal onyelitis and uveitis, bronchia
and cuta ﬂ ctivity in sensitised animals, |leading to the
concept t f value i n human di seases mhere excessi ve i mune

responses play a role. . Respiratory actions including
bronchodi | atati on and i nhi bi t| on of bronchoconstrictor actions.
WO 96/ 34855
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in these situations and al so in other psychi atric disorders such as

al céhol i sm and attention deficit disorder where |evels are also often

| ow. . DHA shares sone of the above actions of the EFAs but is found
in particularly i mportant ampbunts in cell menbranes and especially in the
menbr anes: of the heart, the retina and the brain. DHA al so has potent
anti-inflanmatory and desirable cardi ovascul ar effects. DHAis likely to
be of particular value in cardiovascularl/4disorders, in retinal and visual
.disorders including retinitis pignmentosa, senile macul ar degenerati on
and dyslexia, and in psychiatric anrd-ngurol ogi cal disorders including

schi zophreni a, attention deficit disq depreéss+on, al coholism

Al zhei ner' s di sease and ot her forns of denentia and\nmultiple sclerosis.

I nfections have al so recently been i to rgspond to fatty

aci ds, especially to GLA and DG.A, dia are -killed
by these fatty aci ds, i#c {ng str 5 istant to
antibiotics. Recent work froma d Se(i bEOkES al so shown
that these highly unsaturated fat XL y 0 puccessf ul
responses to di seases |ike SES. |t
is thus apparent that vari ous~¥peci f i ; ilkely to be able to
add to the ef fi cacy of drugg ' i ; Ances of al nost

any class, in both 25e €,~in skin care

and in nutrition, as

ecule. O
particular value in therapy iS ihe fatty
acids are WD 96/ 34855
PCT/ GB96/ 01052

non-toxi ¢ and can be adm ni st

- 23 remar kabl y
safely in | arge doses without the risk of

i nportant side effects. Speci fic usesFq(; conpounds cont ai ni ng gemn na
di oxo or gemi nal am no oxo | i nkage(s) 1. Gem nal dioxo or
gem nal am no oxo noi ety-containing conpounds containing: two fatty

acids in which one fatty acid is GLA or DOLA and the other is GLA, DGALA,

SA, EPA, DHA, cLA (conjugated linoleic acid) or CA (col unbinic acid) for

~the treatnent of:- (a) 'ﬁpk(gations of diabetes, particularly
neur opat hy "and reti nopat hy; and i nprovenent of responses to

insulin in diabetes and pre-diabetes; Incers; (c)

osteoarthritis; (d) : (e) other

i nfl ammat ory and aut&-i : -2 1syndr one,

system c | upus, ulce At

(f) respiratory diseases udi ng/ast hmg,; (9) \neur ol ogi-cal

di sorders including multilple sqierfgsis, Parkijnson' s\ gizdeadd and

Hunti ngton's chorea,; nal and urlnary gragt disorders;

(i) cardiovascul ar d?éord j i vg di seases of the eye

|cu{ ar degenerati o,

M zhei mer's di sease,

(k) psychiatric disorders includi

attention deficit diso T and depr essi on

(I') prostatic hypertrophy and prostati on (m inpotence and nal e
infertility; (n) mastal gi a; '(0) nale pattern bal dness;

WO 96/ 34855 ' FIG.2

PCT/ GB96/ 01052 ) 24 (p)
ost eopor osi s; (gq) dermatol ogical disorders, including atopic eczema
hand eczema, psoriasis, urticaria and all ergic disorders;

(r) dyslexia and other learning disabilities; (s) cancer cachexi a.
2. Genminal dioxo or gemnal amino oxéA i ety-containing conpounds

cont ai ni ng two fatty acids in which ong fatty acid is AA and the other is
AA, GLA, DHA, DGA or EPA f@pt treatnment gf2the disorders as at (1)
above and especially (a), (i X )2tand (19 . 3.
Gemi nal di oxo or gem A& 3! fmpounds cont ai ni ng
two fatty acids in which o ‘ ' other is EPA or DHA
for the treatnment of any of the dis ove but especially
(b), (¢), (d), (&), (B, (o), (N, (i), (i), (K, (P () and (s).

4. Gem nal dioxo or gem nal am no oxo noi{@- Gpntaini ng conpounds in which
one position is occupied by a fatty acid drawn from GLA, DGEA, AA SA, CLA,
EPA. or DHA and the other position is occupied by an agent, selected from
the followng list, whose chemcal structure is such that it can be |inked
by. one of the |linkages descri bed her ei n: (a) tryptophan for the

o, o, - 1 S T T e 1 - I L




andr ogens for the ‘treat nent of testicular deficiency; WD 96/ 34855
PCT/ GB96/ 01052 26 (m
any adrenal steroid for the treatnent of .any di sease, but especially
dehydr oepi androsterone for the treatnent of disorders associated with

agei ng; (n) . any retinoid for the treatnment of any di sease but
especially tretinoin and gisotretinoin for the treatment of

der mat ol ogi cal disorders and for use in skin care; (o)
any anticancer agent for the treatnent o®/4ancer; (p) any

anti psychotic agent for the treatnent of schlzophrenia and ot her psychoses;
(gq) any antidepressive agent for the{{reatnent of any di sease but

especially for the L. _of depression; (r) any
anti-anxi ety agent for the treatne t of any~di sease, but especially for the
treatnment of anxiety and panic attacks; (s) any inmunosuppressive
agent for the treatnent of any di sease but especi y

cycl osporine and tacrolinmus for theg i munyty after organ
transpl antation and for the bhpeat i and i nfl ammat ory

di sorders including psori&siS, &g at0|d arthritis and
i nfl ammat ory bowel di sease; | ibitor or H2
ant agoni st for the treatnment of ‘5 ut especially
di seases associ ated wi th exges ‘ 1
reduced defences against gaNg AR NIE ] diuretic for any
di sease, but especiall r ‘ ' i g v s

retenti on and hypertension,; .gog1st used for any
di sease but especially ¢ di seases;

(w) any angi otensin ¢ angi ot ensi n antagonist
used for : v~ or cardi ovascul ar

di seases; (x) rIsed for any di sease but especially
for cardi ovascul ar WO 96/ 34855

PCT/ GB96/ 01052 27

(y) any antiepileptic drug used f/for any di sease, but especially phenytoin,
carbamazepi ne, valproate, etgesdxim de, 'g? trin or lanotrigine for the
treatment of epil epsy; ' (z) any h;ﬁ ipi daem ¢ agent for the
treatnment of any di sease but especially fibrates and statins
used for cholesterol |owering and chol esterol nodification; (aa)
any oral hypoglycaem c or insulin-sensitising agents used in the nmanagenent
of di abetes; (bb) any bi sphosphonates used in the managenent of

ost eoporosi s, Paget's disease or cancer; (cc) any
contrast agents used in radiology,including diatrizoate conpounds,

i odi pam de, ioglycamates, |opanoa%es, |ophendylate i ot hal anat e, i oxagl at e,
nmetrizam de and rel ated conpounds; c .ny pepti de or protein for
use in the treatnent of disease- pepti de or
protein itself is used, i erythropoietin

and ot her pepti des; the treatnment of any
di sease, or used in foods, nutr|f

additives as a way of providi 1 (ff) any
antioxi dant used in the manageney but espeC|aIIy for

t hose di seases in which a@Q )4 oecfally benef|C|aI i ncl udi ng
car di ovascul ar di seases, . and any

anti oxi dant - - p % e Of as a
conponent of a food, Y

(gg) any por phyrin,
tetraki s(hydr oxyphenyl , 3 pHot odynam ¢ t herapy of
cancers. For mul atf’ons , f oactive gem nal di oxo
and am no oxo conj ugates may bDe z{eppropriate and
which is known to those_skill ed 96/ 34855

PCT/ GB96/ 01052 . 28 preparing
pharmaceuticals, skin care prodocts or foods. They may be adm ni stered
orally, enterally, topically, panjenterally (subcutaneously,

i ntranuscul arly, i ntravenousl¥), rectally, vaginally or by any other
appropriate route. BLike triglycﬁﬂ(ﬁ§§, fatty aci d-bi oactive

gem nal di oxo and am no oxo conj ugates, especi al |l y those containing two
fatty acids, may be readily enul sified using phospholipid or
particularly galactolipid enulsifiers. Such enmul sions are particularly
useful for adm ni stration via oral, enteral and intravenous routes.

The doses of the actlves to be adntnlstered Iargely range frontlng to 200g
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[err]-(zfz:szctadeca-6,9, iZ-trienoyloxy)-nethyl-z,zz,z,z-eicosa-5,8,

11, 14, 17- pent aenoat e (Gem nal dioxo diester of GLA with EPA) To
a solution of z,z,z,z,2z-eicosa-5,8,11,14,17-pentaenoic acid (104 ng) in 400
[err]l of dry pyridine with stirring in an atnosphere of nitrogen were

added [ert]-chl oronet hyl z,z,z-octadeca-6,9,12-trienoate (113 ng) and
triethylamne (48 [err]l). The m xture was heated at 80[err]C for 5 hours
after which tic indicated reaction had gone to conpl eti on. The pyridi ne
was evaporated and the residue di ssol ved i¥4chl or of orm and washed with
water, dried, concentrated and purified by flash colum chromatography to
give [err]- (z,z,z-octadeca-6,9,

12-trienoyl oxy)-nmethyl-z,zz,z,z-eicosa-5,8, 11,14, 17-pentaenoate as a
clear oil. Exanpl e 3
a-(z,z,z-octadeca-6,9, 12-trienoyl oxy) - met hyl - 1- (4- chl or obenzoyl ) - 5- net hoxy-
2- nmet hyl i ndol e- 3- acet ate (Gem nal dioxo diester of GLA wth

i ndomer haci n) ~ 1-(4-chl orobenzAy 5- met hoxy- 2- net hyl i ndol e- 3-aceti c
acid (108 ng), [err]- xhl opgret hyl  z, z, 2xpoct adeca- 6, 9, 12-tri enoate (100

ng) and triethylam ne (47 - WO 96/ 348%5 11

PCT/ (3B96/ 01052 -l _ 30 reacted in
anhydrous pyridine (400 [err]l: \ i posExanple 1, /Part 2. After
flash chromat ography ;

[err]-(z,z, z-octadeca-6, 9, 12-tT Fret-hyF=2—-4—thf~o{ obenzoyl ) - 5-

met hoxy- 2- met hyl i ndol e- 3-acet at'e waS Obt &l ned as a cl ear oIl . Exanpl e 4
[err]-(z,z,2,2,z-eicosa-5B8, 11, 14, 17- pént aenoyl oxy) - net h 11

, 2-di t hi ol ane- 3- pant anot e. (Gem nal ¢&ioxo diester of EPAwith |ipoic

‘aci d) Part 1. [err]-chloronethyl z,z,zz,z-eicosa-5,8,

11, 14, 17- pent aenoat e z,z,z,z,z-EFjﬁi2;5,8,11,14,17-pentaenoic acid
(9.1 g), parafornmal dehyde (0.85 @) and chloride (22 ng) were reacted

together and purified as in Exanple 1, Part 1 to give [err]-chloronethyl
z,2,z,z,z-1cosa-5, 8,11, 14, 17- pent aenoate as a clear oil. Part 2:
[err]-z,z,z,2z,2z-eicosa-5, 8,
11, 14, 17- pent aenoyl oxy) - net hyl - 1, 2- di t hi ol ane- 3- pant anot e.
1, 2-Di t hi ol ane-3-pentanoic acid (118 ng), [err]-chloronethyl
z,2,2,z,z-eicosa- 5,8,11,14,17-pentaenocate (100 ng) and triethylam ne (47
[err]]) were 'reacted in anhydrous pyridine (400 [err]l) as described in
Exanple 1, Part 2. After flash chronatography
[err]-(z,2,2,2,2z-¢€i a-5,8,11, 14, 17- pent aenoyl oxy) - et hyl -1
, 2-di t hi ol ane- 3-pant anote was obtained as a clear oil. Exanpl e 5
a-(z,z,z,z,z-eicosa 5,8, 11, 14, : '
'17- pent aenoyl oxy) - et hyl -2, 3, 5-trii odobenzoat e (Geminal. di :
EPA with triiodobenzqjc acid) - P 2,3,5-Triiodobenzoicfacid (2

3 ¥r~ypent aenoat e (200

(z,2,z,z,z-ei cOsa | ox

not e was obtained as a clea Exanpl

PCT/ GB96/ 01052 + P
([err])-[err]-(z,z,z-octadeca-6,9,12-tri enoyl oxy-[err]- | &, 3,5

-triiodobenzoate Gem nal dioxo diester GLA with triiodobenzoic¢ acid)
Part 1: ([err])-[4rC)-chl or oet hy(De) zz- oct adec( B))9, 12-tri enoagE1
Anhydrous zinc chloride (300 ng) was added to z, zz-octadeca-6,9, 12-tri enoyl
chloride (35.69). Acetal dehyde (5.2g) was added dropwi se with stirring over
30 minutes in an ice bath under an atpdSphere of nitrogen. The reaction
m xture was then stirred at- roomtenperature for an additional 40

m nutes and was shown to be conplete by tic. Wat er was added and the

m xture was extracted twice with diethyl ether. After drying t he sol vent
was evaporated to give ([err])-[err]-chloroethyl z,zz-octadeca-6,9,
12-trienoate as a clear oil. Part 2: :
()-[err]-(z,z,z-octadeca-6,9, 12-trienoyl oxy-[err]-methyl)-nmethyl-2,3,5-
trii odobenzoate To a solution of 2,3,5-triiodobenzoic acid (220 ny)
in 400 [err]l of dry pyridine and 200 [err]l of DMF with stirring in an
at nosphere of nitrogen was added ()-[err]-chloroethyl

z,2,z-octadeca-6,9, 12-trienoate (150 ng) and triethylamne (61 [err]l). The
m xture was heated at 80[err]C for 2.5 hours after which tlc indicated
the reaction had gone to conpl etion. The organi c solvents were evaporat ed
and the residue dissolved in chl oroform washed with water, dried,
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EFA or cbnjudéted linoleic-acid, or colunbinic acid, or parinaric acid.

3. ° A conpound according to claim1l, wherein the fatty acid is
gama- | i nol eni ¢ acid, dihono-ganma-|inolenic acid, arachidonic acid,
adrenic acid, stearidonic acid, eicosapentaenoic acid, docosapentaenoic
acid n-3 dr docosahexaenoi c acid. 4. A conpound according toe claim1l, 2
or 3 wherein R3 is an al kyl group. 5. A conpound according to claiml1, 2
or 3 wherein Rerr] is a (err]-Cerr] alkyl group. 6. A conpound
according to any of claims 1 to 5 whered4RP4is a drug or other active
required to cross lipid nmenbranes in the body to exert its action whether

inentry to or novenent within a cell in which it is to act, or in passing
the skin, blood-brain or other barrier. .
34 7. A conpound according to any of clainms 1 to 5 wherein Rerr] is a

drug, vitamn, amno acid, anti-oxidant or other active which is required
to have an action additive to, conplenentary to, or synergistic with
Rlerr]. 8. A nmet hod of manufacturing a nedicanment for inproving the
transport of a drug or other active across lipid nenbranes in the body or
securing an action as set out in claim 7,  characterised by use of the
active in the formof a conpound as in any preceding claim 9.

Compounds according to claim1l containing two fatty acids in which one
fatty acid is G.A or DGA and the other is GLA DGAA, SA EPA DHA CcLA
(conjugated linoleic acid) or CA (colunmbinic acid) for use in therapy:-
(a) conplications of diabetes, particularly neuropathy and retinopathy; and
i mprovenent of responses to i@sulin in diabetes and pre-di abetes; (b)

cancers; (c) osteoarthritia (d) rheunato,d%éithrltls

(e) other inflamuatory and athﬁif dlnq_Sjogren S
syndr one, systemc | 4 ulceratlve col i Crohn' s di sease
and uveitis; (f) respirato di seases i ncl udirjg asthna (9)
neur ol ogi cal disorders including nultiple sclerosig/\ Parkinson's disease
and Hunt i ngton's chorea; 42 (h) at” and uq:nary tract

di sorders; (1) cardiovas&g&@ di sor gn+s i aegeneratlve

di seases of the eye |nclud|ng i pi gnentosa anyd senile

macul ar degenerati on;
schi zophrenia, Al zheiner's
al cohol i sm and depressi on;

35 (1) prostatic hyperTrs N (m inpotence
and male infertility; (n) hastal gi a; (o)\QElé pattern

bal dness; (p) osteoporosis (q) dernatﬂ 3l disorders,

i ncl udi ng atopi c eczema, hand eczéma, psoriasis, 'l urticaria and
al l ergi c disorders; (r)_dyslexia and other |eafming disabilities;

(s) cancer cachexi a. 10. Conmpounds according -to-claiml containing two
fatty acids in which one fatty acid is AA and the other is AA G.LA DHA
DA.A or EPAfor treatnent of the disorders set out in claim?9. 11.
Compounds according to claim 10 wherein said disorders are (a), (g), (i),
(j), (k), (q) and (r) as set out in claima?9. 12. Compounds according to
claiml containing two fatty acids in gﬁk;§§one fatty acid is EPA and the
other is EPA or DHA for the treatnent of the disorders set out in

claim?9. 13. Conpounds according to claim 12 wherein said disorders are
(b), (c), (d), (e), (f), (9), (h), (i), (i), (k), (p), (r) and (s) as set
out in claim9. 14. Conpounds as set out in clains 9 to 13 for use as a

conponent of a food, as a nutritional supplenent or as a food additive.

15. Conmpounds as set out in claim14 wherein said food is a functional food
or nutraceutical for the pronotion of health. :

.36 16. Conpounds as set out in clainms 9 to 13 for. use in-enteral or
‘parenteral admnistration in products used in clinical nutrition. 17.
-Conpounds as set out in clains 9 to 13 for use as a conponemt af‘a cosnetlg
or other preparation used in the care of the skin or“the hairi. =187 Iy 5t
Conpounds according to claim1 in which one position is occupied: by a fatty >
acid drawn from GLA, DGLA, AA, SA, cLA, EPA or DHA and the other ‘position

is occupied by an agent, selected fromthe followng |list, whose chem-cal
structure is such that it can be |inked by one of the |inkages described

her ei n: (a) tryptophan for the treatnment of any di sease but
particularly for psychiatric, neur ol ogi cal, behavioural, pain
and ot her disorders and especially depression, sl eep and

m gr ai ne; (b) phenyl al anine for the treatnent of any di sease, but

espeC|aIIy depreSS|on . multiple scler03|s and chronic fatigue
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cancers; psucci nate or rel ated substances for
nt of any di sease but,ﬂ_- S espeC|aIIy muscul ar dystrophy,
|atrguc are— Aztrermer-—s—dtsease—afd g
gAﬁTﬁK%) aspirin, salicylic acid, indonethacin,
i bur of en, or ‘any ot her non- ster0|dal ant|-|nflannatory drug for
the ”eaévmﬂwmmﬁm! BRUDF SEIFEWAATER BOX OF THE CLOSETOOL

Ilannafory dr sorders of paln of Alzhelmer s di sease and ot her

de S se | tel et ati o ould be
iy b|t s By 2y meﬁ?&h f{ Afrdng G iﬁj SERHsfAL VAl picce
i nflectid 30 g¥tera] valve pecg{ ble the £xtg quvreple daﬁ;?@irﬁular shape

m nocycllm&t@ theheiorudast hade yof | whieh smmstaued withya kirgigrcilange dor tangaging avithe said of
acnie; (atprmahyalempiece@) af heateansidaof the mtemdmbzle pibces)(Z) as instabled withtarresiliend f
any| di semstfon (20} formed bySgeRtindhd MateHAlGoQHAL tA€ intéTRilaalve Prece (B) RaxCthe Renctibs
mef| Oq“'f&edélﬁymé '&f‘e reset achbﬁaT ﬁ@@ﬁencgndr@'tﬁé ‘irﬁemﬂr\%lﬂzﬁl@ée )915”03 bsite tq the
i nfl anmgtq 51 pepilee na gos g0 gﬂa ﬁ%&ﬂed & eqﬁ%r ( He for
the trea t S&g

I

ant]i f un é“re“f §a v@gr%g N d% iotrte Yot : HS?f e
t r dat menpe B‘Fe"f‘ e PIRfSEY) t‘és 6}13 éﬁ“lréffso )lsé’ efnand then B8t or y
r oi d seepndtstage; the Spagier lsarotafﬁgi cantimpyaly thytt eslp@rciﬂm jjernal valyeypiees (Dtis sone
}_bet aomtedaoanposition tormgagesiattheimternd] cirkilar ftinge ofl thesexterual valve piece (1) so

be dbreth apantheaatbninl dalve piede (o Thérbford, thadminmatefecome hware larfér) Byntye gomadal

st gr oi d sfage drdlfing 'PPEdeRE the Qberafat réhuifate Sdln AEPHGDaHY, theE SH4tAIRAF not be and
pr dgest Qg e% for the treatment of ovarian deficiency and ost eoporosi s and
androgens for the treatment of testicular deficiency; (n) any- adrenal
stdroid_for, the treatnent of any disease, but especially
derydrogbréndrosterone for the treatnent of disorders associated mnth
agding; (n) any retinoid for the eﬂ:mq&-dlsease but especially
trgtinoin and isotretinoin f; tieat meht- df der mat ol ogi ca

di gorders and for use in skin ; care; (0) any antlcancer agent for the
trgqat nent of cancer; (p) any anflpsqupﬁﬁtiayhnt flor the treatment of

schi zophreni a and ot her psychoses (q) any antideqdressive agent for the
trdat ment of any di sease but especiarty-tor The J treat ment of
depgression; (r) any anti-anxiety agent for the trgatment of any disease,

butf especially for the treatnent of anxiety and panic attacks;

(s) any inmunosuppressive agent for the treatnment of any di sease but
especially cycl osporine and tacrolinus for the control of immnity

af ter organ transplantation and for the treatnent of autoi nmune and

i nfyl anmat ory di sorders including psoriasis, eczema, asthma, rheumatoid
art@itis and i nfl ammat ory bowel. disease; (t) any proton punp

i nfpi bitor or H2 antagoni st for the treatnent of any di sease but
especially di seases associated with excess gastric acid production or

regluced defences against gastric acidity; (u) any diuretic for any

di $ease, but especially for diseases associated with fluid retention
ang hypertension; (v) any cal cium antagoni st used for any di sease but
especially for cardi ovascul ar di seases;  (w) any angi otensin
converting enzyne inhibitor or angiotensin antagoni st used for any

di $ease but especially for cardiovascul ar di seases; (x) any beta-bl ocker
used for any di sease but especially for cardiovascul ar di sorders; (y)

any antiepileptic drug used for any disease, but especially phenytoin,
caf bamazepi ne, val proate, ethosuxim de, vigabatrin or lanmotrigine for the
treatment of epilepsy; (z) any hypolipi daem c agent for the treatnent of

any di sease but especially fibrates-and statins used for chol esterol
| ojering and chol esterol nodification; (aa) any oral hypoglycaem c or
i nsul i n-sensitising agents used in the managenent of diabetes; (bb)

any bi sphosphonates used in the managenent of osteoporosis, Paget's disease
orf cancer; (cc) any contrast agents used in radiol ogy including

diptri zoat e conpounds, i odi pam de, ioglycamates, iopanoates,

i ophendyl ate, iothal amate, ioxaglate, nmetrizam de and rel ated
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(dd) any peptide or protein for use in the treatnment of diseases for which
t he - peptide or protein itself is used, including insulin,
calcitonin, erythropoietin and ot her peptides; (ee) any

vitam n used in the treatnment of any disease, or used in foods, nutritional
suppl ements or food additives as a way of providing the vitamn
effectlvely, _ (ff) any ant|OX|dant used |n t he nanagenent of ~any

______ . o o o,



