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WD 2004/ 032824 PCT/ | L2003/ 000820 BASI C ESTERS OF FATTY
ALCOHOLS AND THEI R USE AS ANTI - 5 | NFLAMVATORY OR

WO RAUREISDULATORY AGENTS FI ELD OF THE | NVENTI EBN/IIE2003/000820
present invention relates to basic esters of fatty
al cohols and their use as 10 anti-inflanmatory and
i mmunonodul at ory agents, particularly useful in the
treatment of immunol ogically-nmediated inflanmmation,
and as adjuvants for antigens involved in both
cellul ar and hunoral responses. Abbreviations: AA
adjuvant arthritis: CFA conplete Freund' s adjuvant;

DTH. 15 del ayed-type_hypersensiti vit %E:

BASIG ESTERS OF EARINcALCGROLE AXD THETR BRE AS ANTI-
gl atINEDAMMATORY ORAMMUNOMODUHLATQRY AGHENES! ;
I'V: intravenously; MBP. nyelin basic protein; M

mul tiple sclerosis; MSCH nouse spinal cord

honogenate; QA: ol eyl al cohol; PBS: phosphate-buffered

sal i ne; SC: ub aneously. 20 BACKGROUND CF THE
FIEW@&I@E IN\SIER&Q tion Inflammation is conmmonly
di wwded int.q 1. A6 N fr ] .
oSSl anb R RRRE R bR rishRt AR ahd Breir use as
anti-MflagiBOPNah¢ fh@uhBhiddalatord® dRARONBAtIcAldrlyS SHRful in the
injury and is nedi ated by the’rel'ease of histam ne,
treasi@ent ohinmmuboladidailyimediatakindigiranatiors aadds adjuvants for antigens
. leukotrienes, The jmrune_ response, usually preceded
invelyed i batueadlulagransdhinotgh IesPABESS. occur s when
i mmunol ogically conpetent cells are activated in
response to foreign organi sns or antigenic substances
AbHreREHRhRY AN AfAVLAE (ARHES: Qf]%&h kﬁﬁig@etb i deARAR! %ﬁvant; DTH:
response. The out cone of the i ne response for
delalybé-ties thypesensitibp eE AR :abxperiinéiital ausgmmuny @deejthalomyelitis;
organi sms to be phagocytosed or neutralized. However,
GA igatiiansonecetaty; IFANCROO] ¢ 2BranpGT /afdjipveoR/ B¥ogatavenously;

MBP: myelin basic protein; MS: multiple sclerosis; MSCH: mouse spinal cord

homogenate; OA: oleyl alcohol; PBS: phosphate-buffered saline; SC:

subcutaneously.

BACKGROUND OF THE INVENTION
1. Inflammation

Inflammation is commonly divided into three phases: acute inflammation,
the immune response and chronic inflammation. Acute inflammation is the initial
response to tissue injury and is mediated by the release of histamine, serotonin,
bradykinin, prostaglandins and leukotrienes. The immune response, usually
preceded by the acute inflammation phase, occurs when immunologically
competent cells are activated in response to foreign organisms or antigenic
substances liberated during the acute or chronic inflammatory response. The
outcome of the immune response for the host may be beneficial, as it causes

invading organisms to be phagocytosed or neutralized. However, the outcome may
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be deleterious if it leads to chronic inflanmmation

W t hout resolution of the underlying injurious
WEe@am3s24S occurs in rheumatoid arthritis. ThBCT/IL2003/000820

treatment of patients with inflammuation |eads to the

slowng or arrest of the tissue-damagi ng process as

well as the relief of pain, which is the presenting

5
be doletarinusaild it Headrajtor clyonia rinflammesion ayifiouss resplution of the
tient. Anti-infl t { X
undgytying injustps presess 8 asursan Sgruedel %S and
gl"%tee&é)%tﬁ%t @f;‘béﬁérﬁé Wﬁ%ﬁ%ﬁﬂ%?@? Ine?flg b PSbwid, ﬁ% arrest of

ucocorti col are powerful” nflanmatory a
the bigbud-B8mbgiak froseski Ay wellsaOtHeatetid ! W tgais, wlluhCis the presenting
corticosteroid therapy inhibits their use except in
sympéomaind the nzjort eortimulizgreemplamtoafite paberd. Ther ef or e,
t he nonsteroidal anti-inflamuatory drugs ave assung
a rHjtinflanmalory h@gqm%at%ntu%mhafhraqgﬁﬁegnda%i otgroidal or

such.as. rheumatoid anthritis, n he -S [
eluiprtidiss ARl BPPSGRL " Ml hoATRARY ddthR TOISREY. The
' b k61 aG ti [ : PR
sl@CoARAY DaeDBEYeH DA MARGT! EeRS] BBt the high toxicity
assadisted rvoith whirenia aotticostarodd therapp inlaibits dheir wsal ¢xaept én certain
acid and sonme ot her derivatives of different chem cal
acutet inflemmatory eenditippy Thssefors, shenonstgraidali anticindlgumatory drugs
rheumati,c agents. |t .wouyl d _ be, hi ghl sitable to
hav, PRI dn e ol i thes tReee ot S5 Sfidifans such s

. Ldiiserve as alternatives to current .
rhe%rﬂ?lfo}(?%#ng%mtory drugs. 20 2. Vaccines and adjuvants

Ly mphesy tthé ndhsstéroflal emiicidiflag8hhtdrplageie dromicieded derivatives
system responsible for acquired imunity and the .
of aminoavylogiboxzlic radids, earytedcetic vanids, t grylppdc fdaids, yarylcarboxylic
.penory, .and self/non-self recognition. Mature B cells
acidyy gy PEORIRYLS 2Fids, PYEHOR, hﬁyraz@slgomnﬁﬁlg@gkceg%ly apgefqme other

der A Ay SRR SRS S e
the@Rhii®8Bents.| Nt er act on between anti gen and the

menbr ane- bound anti body on a nmature naive B cell,

r edtumtauld bethighlyaddsinabld nprividelhéveaimitdraidabantifinflammatory

B-cell clones of corresponding specificity and the
agents that could serve as alternatives to current anti-inflammatory drugs.

2. Vaccines and adjuvants

Lymphocytes are the central cells of the immune system, responsible for
acquired immunity and the immunologic attributes of diversity, specificity, memory,
and self/non-self recognition. Mature B cells are distinguished from other
lymphocytes by their synthesis and display of membrane-bound immunoglobulin
(antibody) molecules, which serve as receptors for antigens. Interaction between
antigen and the membrane-bound antibody on a mature naive B cell, results in the
activation and differentiation of B-cell clones of corresponding specificity and the
consequent production of B cell clones lacking the membrane-bound antibody, but

which secrete antibody molecules with the same antigen-binding specificity.
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consequent production of B cell clones |acking the
nmenbr ane- bound anti body, but 30 which secrete

w@ndoitlodasy4 nol ecul es with the sane anti gen- bi ndPEDIL2003/000820
specificity. 2 WD 2004/ 032824 PCT/1L2003/000820 T
| ynphocytes, |ike B |ynphocytes, have nmenbrane
receptors for antigens. However, unlike the
me b hemphdytesy 1&eth bpdphoeytes, deive snemheang-ree¢ptors for antigens.

o 5P G R oL AR o B o rccpon
s skl o e SRR, P SR SBEAR 808 anien

that! S800AEd 1BY ATOSArMt@hllS, chBRIANbPePendlSkith the major

di spl ayed together wth MHC nol ecul €s on the surface
histoforapafiilgidity compdenVEE)c dlol Ise fodBghized bynmost T cells, the antigen
virus-infected cells, cancer cells, and grafts. Like B,
musiebe sdisplayed | together exith MG niolecalase pBr Hie siifhes ifegntigen-

All. T-cell bpopul.ati.ons expr.ess the TCR, coppl ex
pregnting i il OF SR sriBoried Beds Satghd colfy amBolan  be

di gt [ d h 0 _

e O IR el Befeet B3 che Mg emfarel o qRis. ALl T-call
subgailetsns EgpraEie AICER 0 yemplext ¢f ﬁblﬁﬁ@ﬁtﬁﬁ:\d lteatGR¥ludes CD3, and

restricted to recogni zing antigen bound to class I

mogvH@n b ldistimgasshedibar thespreserslel of enproedhé oghezDSf tveo membrane
di neric nmbr an | ycoprotein, are restricted to )

molﬁ@%@»mqlsgna GRéi gﬁ ncudbet: sxpress ofie maibrane celyegprotein

I n er.al [ . G f S

moffguler I A58, ees R 131 Bk oBbie ARl pOifly 307 Plass 11 MHC

molebYits, 'whblehs TOSNR' dpkdssingnCIg0n d@mefichBéMBareTdhcoprotein, are
cells and are class-IIl restricted; CD8+ T cells

restgietedrtal reyogdnition iof antigentbamytdotoocdass I(NEJC nudedidesand ar e
class-| restricted. TH cells are activated b

redBgseneieh expugssiant PherDdl asd pf GHE @&ﬁ?pl%fln@ﬁ twg major
subfipiafb e RIS HERor OEs d vkt gehetatsShin®fipn A Tfidtoer (T
f, eif i G.f .
ool bSO LIPS LL Rpi e BT i FhellS RATEoy e Tevgtoxic (To
celly aht aus clayé-Dkésigstedwhi ch play a central role in the

activation of B cells, T cells, and other cells that

parki céljsatre activated biyrmeoegnitioe 9f enswtigen-class II MHC complex on
an antigen-presenting cell. After activation, the Ty cell begins to divide and gives
rise to a clone of effector cells, each specific for the same antigen-class II MHC
complex. These Ty cells secrete various cytokines, which play a central role in the
activation of B cells, T cells, and other cells that participate in the immune
response.

Changes in the pattern of cytokines produced by Ty cells can change the
type of immune response that develops among other leukocytes. Thus Ty cells have
been divided into two groups by the characteristic cytokines they secrete when
activated: the Tyl response produces a cytokine profile that supports inflammation

and activates mainly certain T cells and macrophages whereas the Ty2 response

activates mainly B cells and immune responses that depend upon antibodies. Thus,
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25 Changes in the pattern of cytokines produced by TH

cells can change the type of inmmune response that
waeleweloagss4 anong ot her | eukocytes. Thus TH cel | BCTrHMWR€03/000820

been divided into two groups by the characteristic

cyt oki nes they secrete when activated: the TH1

response produces a cytokine profile that support'_s
Tyli efllsaseractedi.-2 andhicic induwes I-oell pirglifseation, et e@pkinessuch as

RSG5 Wb TR R Sntal S 14
L T e R

the ﬁ%@h{léﬁélﬁtéfo Ty 1 2B fifnatdrp e sytokfifesasnd! BN, WhidkD suppresses
diates tisste inflammation. TH2 cells, in contrast,

inflamenatdry titokine phodifetiont by ahasrophagds] antlothes cindirectly reduces
anti bodi es of certain 1gG isotypes and suppresses. the

cytoline prodestions by 3 ulneelismandopffeety tastigaa-preseniing cells, by down-
[.ch 5. 1nfl t t oki duct i b
rog g SRAS o G XIS nd r et Ly T educes |yt okine
pr %M:Shhﬁﬂml?té/ rgﬁhtscﬁb{lﬂs%n E‘{/&ﬁgé&\%ﬁ% ?esBPnse of the, immune system

ant’i gen- presenting ce regulating class

agaM3Cs €Ik ROAHONGNAts 16ading BoTHEttationesiel Srehtive alones of T or B cells,
i nappropriate response of the i mune system agai nst

andsgeineratiompafifenneral endélrgnediated responisemagsing eintlogermisi antigens,

.clones of T or B cel Lr% . 10 ana gr‘egnera i on .of huhm)rdal .
withy rcongequeng dREE Jor e8lfe rfésycn gaf ndgaRhdog@REaes, the damage is
cau§ilt | Q" Bt SV RIIRE, alltiintonte? diSorgees 'AGTNGD s> Uikease,

autéiPnrhfind RecAl, & PiRihifkdiémoHtidi SRMia 4P pashcious anemia,
aut oi nmune anenta, e.g. autoi mmine henol ytic anem a

Hashidotee s thyabialis amdsélarodetiaahi not o' s thyroiditis and
scl eroderma. 15 I\/Ia?&{ aut oi mune di sorders_e.
1

i nsYpny.- gepimaume dlisgrdess o |1n51d'§1-dep®r§mb?diay9@8| mellitus
oS30 A RSB s ORI LA BEAT i b
thyLdiditid Sarg ShhfadtdrlZel nggésﬂﬁe&ésm{cﬂ_oﬁ flddfated by VReHs B¥tivated by

an endo gen. es to

genous anti ese | nMmune respon

an &Rldgeadild afipenaThesBinihahe egkpbiisesttosefeirtigeheBie maintained by
activation of the self-reactive T | ynphocytes. 20

the patsistemh activaiior af 8w ssdfrrdaetive 1 laphioayissor gan- speci fi c
aut utoimmune diseases can be divided into organ-specific autoimmune
diseases, in which the immune response is directed to a target antigen unique to a
single organ or gland, so that the manifestations are largely limited to that organ,
and systemic autoimmune diseases, in which the response is directed toward a
broad range of target antigens and involves a number of organs and tissues.
Examples of organ-specific autoimmune diseases include insulin-dependent
diabetes mellitus, multiple sclerosis, rheumatoid arthritis, thyroiditis, and
myasthenia gravis, and examples of systemic autoimmune diseases include
systemic lupus erythematosus and scleroderma.
It is the Tyl cells which contribute to the pathogenesis of organ-specific

autoimmune diseases. For example, there is strong evidence that, in mice,
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di seases, in which the imune response is directed to
a target antigen unique to a single organ or gl and,

W@ ootio3xs24 he mani festations are largely |im teRCT/OL20084100820
organ, and system c autoi nmune di seases, in which the
response is directed toward a broad range of target
antigens and involves a nunber of organs and tissues.

expefimientaiauesimhune gacephabunyélitisa(BEAE)ImMuceustidsernsdad” Tyl cells
i ncl ude insulin-dependent diabetes,nellitu [tiple .. .

speeigicdiob HhesimmpBizing dtieess €1g myedin §asc Brotein, @\’Bgﬁ gr ploteolipid
a i Lavi s, an xanpl e S ] i

profffEThUEL PredhRes ol Pe HOTRIR Abrs L Al arith g aBHRS by T

cell3 Gl Gih AR inkﬁluhfzfehhﬁitﬁ IheEMISP W BITP GBY clutied TRell lines

he pathogenesi s of organ-specific 30 autdi mune

frorfli SR S@malso M@ Xgpplrespdnkey alsbapptaotugbeunveved it futher T-cell

in mce, 4 W 2004/032824 PCT/|L2003/000820
medintedrdiseasesdr eanditiomusiwhascopkat deiaatis.s (EAE) is
caysed b + TO cel ] eci fic.f the i i Zi
nivigel edes f orapirpRO ALY AisgRsseyIop & o totiequence
) -1 Dirgy 1 P08 N AGPKR) [
of QEHERLIEEDYPEINLARL Al of I ERREr Rt e Tl T
bald{ @ BaR MRt SvhietH¥ ALZR Aty @bvdies. TRP cells BaPe beedinvolved in
cloned T-cell lines 5 fromsuch animals. THL-type
the rdesplupsssnt adfsautappmanity o wheréasy @ weverah casase TyP- ealls| not only

medi at ed di seases or conditions such as contact )
protstadheErinst thp dndeciions oéfthérglaﬁasgpﬁﬂﬁ also agRgstpERgession of

IS d I . '
estiaiieq dpgraan e iR SR ERISa frulineE St aRERE ol fance
th T f h [ '
TR Tl i e L gl nedament of
autéiavahep derhsaf Idettificanioni 4nd sequenemg, of masewematoantigens have

cases, TH2 cells not only protected against the .
led itor thec devatophentnef aevs @aproashes 0 medalpge AvtoipmgceEwelmetivity.
Wth? est abl, i s(ged di sease, and in t I nduction émd .

aitigens davelyed, i %qtpogqﬂeélls&fgﬁq a ne discase or peptides
r .
dorl AR hUS -PBAGRAS e BRLE pRORRCB BL MPfieniiont of antojmmune
dissgesienci ng of various autoantigens have 15 led to the
devel opnent of new approaches to nodul ate aut oi nmune
T- cdthetixt ipeptides \Wudtablearfor gemsunologically specifie therapy of an

at hogenesi s of the autoi mune di sease or_peptides .
autgilmnuge disease are peptlges that are re:cogr(lalzec'ie by Tpcéﬁs involved in the

pathogenesis of the autoimmune disease. These peptides may have a sequence
consisting of a pathogenic sequence within the sequence of an antigen involved in
the disease or may be an analogue thereof, in which sequence one or more native
amino acid residues are substituted by different amino acid residues, particularly a
so-called “altered peptide”, which contains a single amino acid substitution in the
epitope of the pathogenic native counterpart (i.e., the region that contacts the TCR),
but have no alterations in the agretope (i.c., the region that contacts the MHC).

Fach autoimmune disease will have its ideal peptide for use in therapy that is
derived directly from the sequence of an antigen associated with the disease, or is an

altered peptide, or another analogue thereof. Thus, a disease like multiple sclerosis
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derived fromtheir sequences have been proposed for

the treatnent of autoi mmune diseases. Synthetic
w@eiiosass4 sui t abl e for inmunol ogi cally speci f i BCT/H20e30000820

of an 20 autoi nunune di sease are peptides that are

recognized by T cells involved in the pathogenesis of

t he autoi mune_ di sease. These pepti des may have a

(MSyetpiyehdnag Eosrllssreasgivef toa splitamtigens cushgire maxelin brsis protein
R R aRh G Ry EBrtol il NG B ol BRERRiR L),
TR B A i DEMBFORIS P ol hreot

myaStheatd betis ahh Hecteptedt wilk a ﬁwfs’tﬁ&h fionmttaé nsedlctioigk ereceptor;
am no acid substitution in the e(gitope of the )
thyrpitdiio geith @ peptidee fiwou therogiotulip; . dabetehéypedi witht agteptide of

agpoin LSetShie PAprIRG bobeL et Dbl sequence
systpfc | B LRI R Hopendl Suli Gt FOEF 1 BRRIAHE ne3: and
GuiBSAUSASE sﬁid@ﬁl@@ithglgqepﬁﬁé%rﬁttﬁ@méﬂelih afn'ﬁgefi ppease, or
is an 30 altered peptide, or another analogue

t hén eedent Heass, peptidsedsrved Kenma pathbgersic | setfeaitizenSas¥ériated
2004/ 032824 PCT/ 112003/ 000820 (NB) involving T cells
withy a eviojmmunesdipgasg o iagaleguss thereef kel hagnirepesasr o dfeatment

of t Biskisel 6 e8P BPLE peppies derived frORCHs Enfy MPsedience (s
5,81@“@2’9?%{5%,989}04@2 41 &@ﬁog&é@qﬁé&%@ﬁrmfs,%sﬁﬁéﬂ vR'%,329,499)

theré nyasthénia gravrs can eat’'ed Wth

hav@bpén deschibet foh &camednt lof iRbltips icﬂ@l@@ispgept'idd hiydlegelist dfhe 65
with a peptide fromthyroglobulin; dia etesaégpe 1
kD vwioform qfel&mal@ @AD ghdtafninsulie ilmvd desgnbproposse ¢iGaBtment of

..0or a t om._t i nsulin sequence;. systemc
diatietgs 0% %ﬁ‘ﬁiﬂé{ 380054 194936 piesBeCtHENY ) clid ath Aironatigen or
ejn. : i hN-B Y, ' e
e e s PR, B RS, W Wy (v
5,900ept7)desE4ar hyeajlf 6Pfﬁeapﬂ@hﬁ0&%éi §b SR hreaRéreB$ Mncorporated by
associated 10 wth an autoi mmune di sease or anal ogues
referdrecdefeihay éf fidbndipclopabkaeimor treatnent of the
di sease. For exanple, peptides derived fromthe human

vBIP O ekfigln ek thesvarmus) auigpomuns disgaseso4b)weild be desirable to

admfiis |619 &%erséletvgg Sggticgeul% e?ri géLJ%VZr?tA't.hathSvoglcf’ gc%i\?'a%g )F cells of the anti-

inflammatory Ty2 phenotype. This would be expected to arrest the autoimmune
process. There are also situations not involving therapy of an autoimmune disease in
which it would be useful to activate specific T cells with a Ty2 phenotype. However,
treatment involving self-antigens must be done in adjuvants that do not induce Ty1-
type immunity that might activate dangerous Tyl autoimmunity in the treated
subject. Thus, there is a need to identify adjuvants capable of being combined with
specific antigens that will induce non-inflammatory Ty2-type T cells.

Adjuvants, by their nature, are non-specific immunomodulators. An adjuvant
suitable for the purposes outlined above would be a non-specific immunomodulator

that could be combined in a therapeutic vaccination with an antigen or other
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have been described for treatnment of nultiple
scl erosis; peptide anal ogues of the 65 kD isoform of
wheosa3BAD and of insulin have been proposed fBCT/IL2003/000820

treatnment of 15 diabetes (US 5,945,401 and US

6, 197,926, respectively); and an autoantigen or a

fragment thereof have been described for the treatnent )
moleshileuse caseto induee (s acByaibm of 7ypecific I salls 20ff thef desieed anti-
. . patents cited shove are hereby incorporated by
inflapgnaPBnRRENEYRS N as if ful |y disclosed herein. For

eagh t var.i t gl .SeasesSt | : ed;
250 o) RS ST B TR SnesBF A58 T-4H YRl e,
disoRRU ¥ Hontifdns\Rithdaf @hitoiinfunt 8RbAses et Shawhito be effective
I nflammatory TH2 phenotype. This woul d be expected to
whear admsinisteiedatd ahiveusebcuypameoasly. (SGeria aneoil wchicle such as an
situations not _involving therapy_of an autoi mune
emulsiaye 8§ aningralgil dmown mumplmélefﬁs Erqundi y agpiviaph(|'A). However,

m SEEBL T A, Rl SO BIETEREC e BBIGHTIn, o i i
con O350 il AOKIISHERTHD FARNBRR e hdeiowed

for Huir@at @ betdlseethic. mitlerdl oil h@het be dagraded i cthd biadit i fy
adj uvants capabl e of being conbined with specific

antli wenkl b highly desiratde te disoovérrdifentivatvehiclar-foripeptidg therapy

cells, juvants, by their nature re non-speci.fic
that WAW R S MG Anditsdl oA ARIVARL fhel 5PoR g 4 Gariet, or depot or
. [ . [ above woul d be a non-specific
lmmlﬂﬁﬁ%g)geﬁ@ag#z\%ngr%ggo that could be conbined in a

t herapeutic vaccination with an antigen or other 6 WD

3, lfeg é@g?géﬁlﬁégﬁ%#ﬂ_g&qw 000820 nol ecul e so as to induce

specific T cells of the desired

antgomd fif b anBBfes BP eattySeoias Bhvebeér destribed as solvents
suitable for the therapy of T-cell nedi ated di seases,

or ahnslsiftbes foouse om phainvateuticalhcaspeitionsiioresxdim@esesyl alcohol
were shown to be effective 5 when adni.nistered t

mayybe d1s¢d HaupharEmesIcal ompasitignsopy epaksibyiag sa@éhstbfgergag agent

(oS 3Ra AIT30 o BRLRED L 2HETR A I b s

as A ERHBA RGN ABhts (PhEMEcR TRARY, 202N 1 9% B3R! Bl 1234, # 6900),

contai ni ng vari ous ‘anbunts o I'Ted’ or gani sns of
andMikgloestdre lof widicaichd noly W hseded solvents for medicaments (The Merck

Index, 2001, 13™ edition, p. 6899, # 6898).

A mixture of higher aliphatic primary alcohols, primarily isolated from
beeswax, was described as having moderate anti-inflammatory activity. The
composition of such a mixture was not disclosed (Rodriguez et al., 1998).

The mass spectra of nicotinates of long chain alcohols, e.g. octadecyl and
(Z)-9-octadecen-1-yl nicotinates, have been studied to elucidate the structure of
long chain alcohols (Vetter and Meister, 1981). No biologic activity was assigned to
the compounds.

Esters of 4-aminomethyl-benzoic acid (PAMBA) with C4-Cy4 saturated

alcohols, e.g. decyl, undecyl, tetradecyl and hexadecyl alcohols, have been tested
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for human use because the mneral oil cannot be
degraded in the body. 10 It would be highly desirable

wo ooodiosasever ef fective vehicles for peptide thePCEHPR2003/000820
that woul d be degradabl e and act as an adjuvant that
serves as a carrier, or depot or immune
potenti ator/enhancer. 3. References related to the art

for their @i bir- ol yti @bt by endefotind $6 besod hctivwet (Madovatst bimle 1966).
been descri bed as solvents or enuIS|f|ers for

use
PANBx ma@mmﬂms@ﬁ@mm wicehols pere deungite, ef;éblw to decrease the

oo LS, o PR LR SUAL SAL S0UPESLL L 8 mor
effe@é}Qelng}?gngaqjlgrﬁﬂ 194, 347-8, # 2037), ol eyl al cohol

a carrrer for nedicanents (The Merck

| nd!ﬁkyl RON1disdbstitutedi dnhi@o acﬁ)ds 122 2a1k¥1 BYNQJimedlylamiho acetate

al kyl esters of oleic acid be used as solvents for

whereidi thenaliiyb i DotylMdecK, dbdd@l, op getradecsyi,hady |dlecﬂn(4-plethyl-1-
ipealonBRGsiaie; hiws begh (dsopTiRedet FORFIGEY eRetyian Shdncers for
d bed h d fl
T
di %lﬂgl%ﬁ?s{ RRAriBUE? he aﬂher 9%8pridtgl e tﬁ@%ﬁﬁeutlgally active

spectr ni cot i nat s of 1 ong chal n al cohol S

substati¢denyd aandtionit) lﬁncbctmdlecasn ghaternary c piperazirsim hemnpounds
been studied to elucidate the structure of |ong
subsututﬂdcatéao(dvéhet bendAgasiionsdy, 2 meghyl. nﬂ@rmléyl@@w@arbonylmethyl

: IVIt S ' t t he conpounds. Esters of
radiga rﬂrﬁégﬁﬁ%‘?fi 3&%3315%% (PAMBA) with O6-CL6
sat e e : d
Ferpidechn NAGHHEOTL e R e yRICRRE shain, plignols. e
tetré@écgrp%f}Q%%a%ﬂea?QTﬂbéﬁ&QWE&%ls fare deb&itied in JP 2000-302650
antlflbrlnolytlc activity and found to be not active
for (1ddinkivar dosnecticsl The D8gd ester BBApesifisally WischossHor t
cha| n al cohols were found to be ahl e to decrease t

dhqtpideat(carbosymethylirimethylpmnenium byderhds jigper 1] esters

wif %é%%fsh%ﬂial&ﬁ%% sl Fg551 By oA Bl Fgpd gmd oley

alcHBl "ReRChiParddt dnd dh&i¥! piriNabdyifintiy! GEpBRIeACKAR! Been studied
(Metayer and Jacob, 1952), or their activity as biocides for cooling water treatment
was tested (Rucka et al., 1983).

Quaternary ammonium salts of lauryl, myristyl and cetyl esters of N-
carboxymethyl-piperidine, -piperazine and —morpholine compounds were described
as germicides (Smith et al., 1951).

Stearyl esters of amino acids, e.g. glycine, phenylglycine, alanine, valine,
leucine, lysine, proline, phenylalanine, and tyrosine, and stearyl esters of peptides
have been proposed as adjuvants for bacterial and viral human vaccines (Penney et
al., 1985, 1993; Nixon-George et al., 1990).

Esters of DL-®-phenyl-amino acids with C4-Cy alkanols, such as DL-2-
phenylglycine octyl or decyl ester or DL-2-(4-dimethylaminophenyl)glycine octyl

ester have been described as antiphlogistic, antihistaminic, spasmolytic, antioxidant
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wherein the alkyl is octyl, decyl, dodecyl, or
tetradecyl, and decyl (4-nethyl-I-
wQr@aenasenyl ) acet ate, have been described as PCT/1L2003/000820

transdernmal penetration enhancers for indonethacin
and possibly for other drugs (Wng et al., 1989; US
4,980, 378). Conpl exes for use in gene therapy

and eotiyinfleinmpteryt (fehajreeital g AOBY; Schéweeet dQ 1996 s Kantegiangis et al.,
ibcationic i pid such as quaternary piperazinium

200 nmpounds substituted at both the 1 and 4 positions

by t . yecar I . '
Y R B0, 0 RGBSR, FEHEN, e ary sters
of gidthdlighRa{ 1YY ciAd) NABAE VRS hervilihg, leBbeCitBiducine, lysine, and
al kanol's,” €.9g. ‘tetradecyl, cetyl and stearyl
phemylalahales .andnitienl elovles allayl edatbativebace idascided in US 3,821,403
.2000- 302650 15 for use in_hair cosnetics. The ol eyl
(Migade e al.sl W) as peeid feraganjrodiog plasd discagst ai ne
[ (car boxynet hyl ) tri met hyl ammoni um hydr oxi de i nner
salt] esters wth I ong-chain al cohols such as decyl,
lauryl, nyristyl, palmtyl, stearyl and ol eyl al cohol
were prepared and their pharnmacodynam c properties

SUMMAREOF StHE INVENYyer and Jacob, 1952), or their

activity as biocides for cooling water treatnment 20
wadt hesshew HeRndbandtinadccordh®88 it st presertyineention, tinat certain
salts of }r/tly nyristyl and cetyl esters, of N

|
esters it tioRgichatnnHy slgsthol gy, carbpyidicsasidi caainine Aplast ons basic
groufogth 85 SR RmEGr oYU gAY Slatog iy Sl i, De vised for
the RSN ELY B A AT AR Mmuron €Y A ifffammation,

as weHt L' &djovanieph icdgbindtnewith aspepifitpAsitng invslved anbsth cellular
for bacterial and viral human vacci nes (Penney et

and himordl985porises,3whiieio naidolj geandtseaves, as1® eairierFot es slepbt or as
. DL-ca-phenyl -am no acids with C4-Cl10 al kanols, such as
immppe potentiatdr(cphoBesle octyl or decyl ester or

DL YR A EL N BECREEMAPILTo 6L W 8. E3hRfng of e
gend@PforalylA[C, antioxi dant 8 WO 2004/ 032824

n :
PCT/ 1 L2003/ 000820 and anti-inflammtory (Schul z et
al ., 1982; Schewe(et al., 1991; Kontogiorgis et al.,

S

R1—O 1
or of a pharmaceutically acceptable salt thereof, wherein R1 is C;,-Cy4 alkyl
or Cy0-Cy; alkenyl, and A is a residue containing at least one acyclic or cyclic
amino group and/or at least one heteroaromatic ring containing a tertiary or
quaternary nitrogen atom, for the preparation of a pharmaceutical composition for
treatment of inflammation.
In another aspect, the present invention relates to the use of an adjuvant of

the general formula Ja:

O

S
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2001). Higher alkyl esters of amno acid, e.g.lauryl,
myristyl, cetyl and stearyl esters of glycine,
w@b@apbgbyci ne, al ani ne, valine, norvaline, | eRPCI/NE003/000820

i sol eucine, lysine, and 5 phenylal anine, and their

N-1 ower al kyl derivatives are described in US

3,821,403 (Msato et al., 1974) as useful for contro

of oplodatphtirmesssicallpannerablemaltiizerentoneren R in 450w alkyl

e found, .in cordance, with the preseni inventj.on, .

or et c S MDACH SR CHUSIES AL Tt nd Rl cyelic

it ' i . o L eas . . _
amifly 6B AL &, RES S OB et HEE CR AR Y Feptiory or

quatchelr@ i 8gerr o) duveLclulig the RenipoRatis®herdih R1 is Cyg alkyl and
i nflammation, particularly inmmunol ogi cal | y-nedi at eé
A id af¢saduatomtainingst leakt oms acydjlicvemine gnoup arbiCGatA an the residue
W ]:’{g speci fic anti.gens, i nvolved,in both, cellylar and,
of mokiag.afor rthe puaREatIOREr % therapewicaprepaeations CENR{ISINg an
anti% rrier, or as depot or as 15 i mmune
‘enti ator/enhancer. In one aspect, the present

i mﬁfétain@igeﬁ b Bb@Sed Wit eRifuRint Bf F}%ggéi%e?ﬂaf%nhtaela may be an

genera ormula I: 1QJ R =0 A]l
antipbrarineslewd i inahlitpimammpt diskssesalin differeaoftypehefetanc® such as
Is Cl12-C24 al kyl. 20 or C10-C24 al kenyl, and Ais a,
melareynauand dntiafastioys slisqasess suehes hagtarial and vyl indections. The
am no group and/or at .| east .one het.eroaro iCc Lin
therfgentth Hrrgatorn, SOMPSIE Ul AAFGOR, Pban adiyiint of the
_ i . . AT
invefon' iy BE SRR uiNEsPrPRAIVIRE T Lol o SRBARL Bftherapy of
autdH@R@iy diseases hh@ for Blortlaediatddnienitge effeetd thalinéédPreRkably a
25 the general fornmula la: O RL O]la] 9 W
Tu229p4 iDARB8RAeREISEL 2003/ 000820
Some of the compounds of the formulas above, as defined hereinafter, are

novel and as such constitute a further aspect of the present invention.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 shows the effect of N,N-dimethyl-aminoacetic acid octadec-(Z)-9-enyl
ester (Compound 1) on adjuvant arthritis (AA). Compound 1 was administered
intravenously (IV) to Lewis rats on the day of immunization (day 0, triangles) or on
day 14, after the onset of AA (day +14, circles).

Fig. 2 shows the effect of Compound 1 on experimental autoimmune
encephalomyelitis (EAE). Compound 1 was administered IV to DA rats on the day
of immunization (day 0, circles).

Fig. 3 shows the effect of Compound 1 on skin allograft survival. Compound
1 was administered IV to mice on the day of grafting (day 0, circles).

Fig. 4 shows inhibition of delayed-type hypersensitivity (DTH) reaction in
BALB/c mice after treatment with different concentrations (1, 2 or 4 mg) of (4-

methyl-piperazin-1-yl)-acetic acid octadec-(Z)-9-enyl ester tartrate (Compound 3).
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or of a pharmaceutically acceptable salt thereof,
wherein RL is C10-C24 al kyl or C10-C24 al kenyl, and A
WO 200a/082824 due contai ning at | east one acyclic PCT/U2003/@®0820
am no group and/or at |east one heteroaromatic ring
containing a tertiary or quaternary nitrogen atom
but excl uding the conmpounds wherein RL is C18 al kyl
an®ig SAshews the sifftee of adifferent nppnaentratingts he dc@coi ¢ mg) of
am no group or .-CO-Ais the residue f proljne, for
Compprungs ehad-atihd1opn P THelapuck: Ee&r@ﬁgaﬁ%ﬁ @) Wap used as

posifR R0 dnf R oot 1P BbiaiRle PO 05,1, 2
or 46}{1%)’ &eﬂeéaﬁ\(,elcgﬁgoj.n aut oi nmune di seases, in different
types of  cancer such as 10 nelanoma, and in

i nfReg.t 6 alpwdi drasfecis u€ subsuthaedisr (SC) addhiristration of different
infections. The therapeutic preparation conprisi (ra
coneangrations 410, Ybrl Wnd0Peghef ougtl 3 pB Apringats. §Heyegicohol

useful to activate T cells for the

b t | arl
(0%39@3@ %lfjls ﬁ%%yg)ﬁfoa?pa“ﬁﬁ?oi mmune di seases and for

T- gel |- ged ' ffeo -

TS Syl s apablogos .
50, 1be, 100 my) »F Sund®$ oAt ABSE sl ©ledfdlesholqOA, T/ £lg) was

and as such constitute a further aspect of the present
used hureronaparisoBRI EF DESCRI PTI ON OF THE DRAWNGS Fig. 1

shows the effect of N_N-dinethyl-am noaceti¢ acid )
octaed sgzyvs ghe @ﬁ%ct 96 DS 108 radngipisbiating (Zf)é]éf?f%!&j ¢RRgRAtrations
art Briti . oun m.njs d
O3, 30,588 of GRIRENAL 3 oM E R UG Alsh Ui atgphol (0A, 10 mg)
wasidEQH%F@éﬂlg&is(di*@y 0, triangles) or on day 14, after
the onset of AA (day +14, circles). Fig. 2 shows the
ef fRegt9 showe tippoeffect lofoyer eosperinminvitationaufl gipammire 1 -yl-acetic acid
ence%hal omyelitis (EAE). Conpound 1 was adm ni stered
octadgct(6)9renyd testes hitarieate 4G ompound 9 hdmeie) iosrEAHAn rots.
circles). ,Fig. ,3.shows th ffect of .Compound.1 .0
S aT) Y PO ROUE RS Re eS e SO RUROMRER, gffects of
' : ting (day 0, circles).
elatinigle? gPAGE @0 | BE AR e B TS v
hypersensitivity (DTH) reaction in BALB/c mce after

treatnment with different concentrations (1, 2 or 4 ny)
of (4-

DETAILED DESCRIPTION OF THE INVENTION
According to one aspect, the present invention provides the use of a

compound of the general formula I:
0

o

R1—=O0 10
or of a pharmaceutically acceptable salt thereof, wherein R1 is C;5-Cy4 alkyl
or C,o-Cy4 alkenyl, and A is a residue containing at least one acyclic or cyclic amino
group and/or at least one heteroaromatic ring containing a tertiary or quaternary
nitrogen atom, for the preparation of a pharmaceutical composition for treatment of

inflammation.

11



30 net hyl - pi perazin-1-yl)-acetic acid
octadec-(Z)-9-enyl ester tartrate (Conpound 3). 10 WO
wQo@4/08232824 PCT/ 1 L2003/ 000820 Fig 5 shows theCEIf20€%000820
of different concentrations (0.5, 1, 2 or 4 ng) of
Compounds 5, 9, and 11 on DTH in m ce. Dexanethazone
(2 nmg) was used as positive control and .
(4- Iliﬁﬁiﬂﬁyémbd)ﬁﬁ’f@ﬂ iofi {His yikpecd of the inventiomit ihydaide sntéﬂnﬂmlmatory
(0 or 4 ng) as negative control
compkwmé O(flfem@lﬂﬁécthed‘ﬁSlﬂ% duishelasted frem thscﬁww §?¥%1§W%Of
of dlflet)ent concentrations (10, 50, 100, 200 ng) of
Compound”/3 on AAin rats. Oeyl alcohol (OA 100 np)
was used for conparison. Fig. 7 shows the effect of SC
adm ni stration of different concentrations (10, 50,
100, 200 ng)R®f Conpound 3 on EAE in rats. d eyl
al cohol (OA/| 100 ng) was 10 used for conparison. Fig.

8 ws th t of per os admnistration of
differe co ntrations (0.2, 1, 2, 10, 20 ng) of
Conpound '3 Einrats. Aeyl alcohol (OQA 10 ny)

5 was usedRQOr conmparison. Fig. 9 shows the effect of
B LT R e i o
100 h
be él%@#é?%&"%%ﬁ#ﬁh% 0 R . PREGRTPAURERT, or

SREFMOR T G s NHEA! hﬁ‘dMC erécffbﬁs or20, U%,Tﬁdlkﬂ? R4 and RS each
DESCRI PTION OF THE PNVENTI ON Accordi ng to one aspect

mdélmndpn‘ey énH omUeli alityhrooRé4iasd Rdogetbenivith theanfogeniatom to
the general fornula |

10 why%hathem@&aﬁtweﬂ;foa‘é&ét7am€énk€‘a¢4 S%@@%‘%‘erg\m}%}aﬂyﬁﬂtm‘lﬁd

25 1
by b RHgRn B o b AgTEpSin bR Rlo R ibsnBAERYICECE allyl; and
R6 ARV ﬁd RY SR 1ﬁ59}%eﬁ’fdeﬁﬂ heRsdr OPe, heﬁkﬁr oaromatic ring

con alning a lary or quat er nary
(ii) phenyl substituted by NR6R7 or CR8R8NR6R7 wherein R6, R7 and R3

each independently is H or C;-Cy alkyl; and
15 (iii)

AN

| 7
ITI+ X
R9

wherein R9 is H, lower alkyl or indolyl(C;-C4 )alkyl, and X™ is a counter
jon, or R9 is a pair of electrons and X is absent.

In another aspect, the present invention provides the use of an adjuvant of the

20  general formula Ia:
O

S

or of a pharmaceutically acceptable salt thereof, wherein R1 is Cyo-Cy4 alkyl

or C19-Cas alkenyl, and A is a residue containing at least one acyclic or cyclic amino

12
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nitrogen atom for the preparation of a pharnmaceuti cal

conposition for treatnent of inflammtion. 11 WD
wQo@4/08232824 PCT/ 1 L2003/ 000820 | n one enbodi nee/12003/000820

this aspect of the invention, in said

anti-inflammatory conpound of fornmula I, the residue A

is selected fromthe group consisting of- (i) R3 *
gromjﬂaﬁd/oREatEiem WEehetenomInamcH,lngZEOwlmngya ter@;ayy or cquatemary

aral kyl , wherein_ any aryl noiety nmay, ubs
nitregens atosti bt @l nglthfsdzonagﬁawé Wagrsin Eﬁd}so i, 2 SA s a

T e e e
pro%é‘ V\ﬁorcﬂfe ﬁﬁ;ﬁ?ﬁlcﬁ_’ olfo8) echgﬁPGI)Mé réﬂi@‘aﬁbﬁ ri%t%@r Aopridng an

are attache orma 5-7 menbered
antiggh.urated ring optionally interrupted by an oxygen
atomor by a nitrogen atom optionally substituted
c1-Imsoma lembodam@nt RE, thiwy aapest R &m:hnvm@aenaewdya%gvant of
r. Cl- | Kyl substltut ed by.NR6R7 or
8 F‘E? 18 Qﬁ&? e,géecpg?nﬁ]pg gRRUP &S tlu}&jégendent ly
|sHor OGaIkyI and 15 (iii) N+ X R9 wherein R9
is H | r al kyl or indolyl (Cl-C4 )alkyl, and X' is a
counter ion, or RO is a pair of electrons and X is
absent. I n another aspect, the present invention

provi des theR8se of an adjuvant of the 20 general
formula | a:

* \K \ R4
R5
R2

wherein R2 is H, C;-Cg alkyl, aryl, or aralkyl, wherein any aryl moiety may
be unsubstituted or substituted by nitro, cyano, halo, hydroxy, NR6R7, or
CR8R8&NR6R7; R3 is H, a pair of electrons or C;-Cg alkyl; R4 and RS each
independently is H or C;-Cs alkyl, or R4 and RS together with the nitrogen atom to
which they are attached form a 5-7 membered saturated ring optionally interrupted
by an oxygen atom or by a nitrogen atom optionally substituted by C;-Cs alkyl,
provided that R4 and RS are not H or C;-Cg alkyl when R1 is octadecyl; and R6, R7
and R8 each independently is H or C;-Cs alkyl;

(ii) phenyl substituted by NR6R7 or CR8R8NR6R7, wherein R6, R7 and R8
each independently is H or C;-C; alkyl; and

(iii)

wherein R9 is H, C;-Cs alkyl or indolyl(C,-C4 )alkyl, and X' is a counter ion,

or R9 is a pair of electrons and X is absent.

13
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Rl O""'~A]la] or of a pharmaceutically acceptable
salt thereof, wherein RI is Cl0-C24 alkyl or C 10-C24
w@bkdoagisz4 and A is a residue containing at | eaBCT/Oree03/000820
acyclic or cyclic amno 12 WO 2004/032824
PCT/ 1 L2003/ 000820 group and/or at | east one
heteroaromatic ring containing a tertiary or
quin erfusther appectoderprasentinyentionxrsiaies tnowel eampaissof the
vvhlefei n.R is C18 alkyl and Ais a residue containing
genela @one acyclic amino group or -CO-Ais the
residue of proling deqlhe preparation of a
t herapeutic prepara*i onQurther conprising an 5
ant i gQRereld one enbodi nent of this aspect of the
invention, in said adjuvant of fornula la, the
resi due (A Rk is €heEhedlkylomm €peCer allkenybnaidsAi isgp ofsidie of the
R3 * NRA R5 10 R2 wherein R2 is H Cl1-C6 al kyl,
fomé\llﬂ?l, or aral kyl, wherein any aryl noiety may be
unsubstituted or substituted by nitro, cyano, hal o,
hydr oxy, NR6R7, or CR8RBNR6R7; R3 is H, a pair of
el ectrons orR$1-C6 al kyl; R4 and R5 each
i ndependentlly is Hor Cl1-C6 alkyl, or R4 and R5

t oget her wi tN nitrogen atomto 15 which they are
attach or -7 nmenbered saturated ring optionally
i nterruptled an oxygen atomor by a nitrogen atom

optional R2 substituted by Cl1-C6 al kyl, provided that
R4 and R5 are_not H or Cl-C6 al ky] X\lneg RL is .
oc teheseip R2 ds B, ko-Crelkyhnry Repregalkylnwberesy any pylimoigty may

ve RanSiialed 5 e BRI L, DY, e, o
CRERYQGRBRICNRE Vis! 7, H BhirCf SRctbhy, or AAC 1dlky1; R4 and RS each
independently is H or C;-C¢ alkyl, or R4 and R5 together with the nitrogen atom to
which they are attached form a 5-7 membered saturated ring optionally interrupted
by an oxygen atom or by a nitrogen atom optionally substituted by C;-C¢ alkyl; and
R6, R7 and R8 each independently is H or C;-C; alkyl; or

(ii) R1 is Cyg alkyl and A is a residue of the formula:

II?3

* N~R4
R2
wherein R2 is H; R3 is a pair of electrons; and R4 and R5 together with the
nitrogen atom to which they are attached form a 5-7 membered saturated ring
optionally interrupted by an oxygen atom or by a nitrogen atom optionally
substituted by C;-Cg alkyl; or
(iii) R1 is C1p-Cy alkyl and A is a residue of the formula:

14
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N+ X- 1| RO wherein RO is H Cl-C6 al kyl or
i ndolyl (C1-C4 )al kyl, and X' is a counter ion, or RO

WO 200a/0pse4 of el ectrons and X is absent. 13 WIPCT/IL2003/000820
2004/ 032824 PCT/1L2003/000820 In a further aspect,
the present invention relates to novel conpounds of
the general formula: R -OCOA wherein 5 (i) RLis
C20- C24 al kyR3or C10-C24 al kenyl, and A is a residue

of the forrﬁl a: R3 N-R4 R5 R2 wherein R2 is H,

d al ky %‘R“l or aral kyl, wherein any aryl noiety
y

may 10 Te u bstituted or substituted by nitro,

cyano, h droxy, NR6R7, or CRBRBNR6R7; R3 is H,
a pair o | ectrons, or Cl-C6 al kyl; R4 and R5 each

t oganente fo Pullsftbet e Boit or alleL ARSI thoaryl moiety

is s@stiReRe by Qt® dyad, Hal’d"‘}ﬁﬂﬁ&( & ARERY £6r CR@R&NIUSRV'GRB Ms H, a

I nterrupted byyan oxygen atom or by a nitrogen at om
pairagftdledtedrsy os (ye€ sluy b d(ébancCRS@thlk@épendanﬂy iﬁHRﬁ' ClR(Z6 alkyl,
and R8 each independently is Hor Cl-C6 al kyl; fl
or R and RG1tegethey withndemitragen ates tuwhigh they ard aﬁmh;d org a 5-7

membelz\rrc‘ed satu?gted ring optionally interrupted by an oxygen atom or by a nitrogen
atom optionally substituted by C;-Cy alkyl; and R6, R7 and R8 each independently
is H or C;-Cg alkyl; or
(iv) R1 is Cyp alkyl and A is a residue of the formula:
I|?3
* N~R4
\( R5
R2
wherein R2 is C;-Cg¢ alkyl; R3 is H, a pair of electrons, or C;-Cs alkyl; R4
and R5 each independently is H or C;-Cg alkyl, or R4 and RS together with the
nitrogen atom to which they are attached form a 5-7 membered saturated ring
optionally interrupted by an oxygen atom or by a nitrogen atom optionally
substituted by C;-Cs alkyl; and R6, R7 and R8 each independently is H or C;-Cs
alkyl; or
(v) R1 is Cjo-Cyy alkyl or Cqo-Cps alkenyl and A is phenyl substituted by
NR6R7 or CR8R8NR6R7, wherein R6, R7 and R8 each independently is H or C;-
Cs alkyl, but excluding the compounds wherein R1 is C;o-Cy¢ alkyl and A is phenyl
substituted by —CH,-NH,; or
(vi) R1 is C1p-Cy4 alkyl or C1p-Cy4 alkenyl and A is a group of the formula:
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R2 wherein R2 is H R3 is a pair of electrons; and R4
and R5 together with the nitrogen atomto which they
wae@4msisached forma 5-7 nmenbered saturated riPQI/II2003/000820

optionally interrupted by an oxygen atomor by a
nitrogen atomoptionally substituted by Cl-C6 al kyl;
or (iii) R is Cl2-Cl6 alkyl and Ais a residue of the
forruyl arx 14 WO 2004/ 032824 PCT/1L2003/000820 R3 I *
N-R4 [R5 wherein R2 is unsubstituted aryl, or aryl
or ara& kyllwherein the aryl moiety is substituted by
nitro, ®ano, Xhal o, hydroxy, NR6R7, or CR8R8NR6R7; R3
is H a/lpair of electrons, or Cl-C6 alkyl; R4 and R5
each in&%endently is Hor Cl-C6 alkyl, 5 or R4 and R5

| O85Engh 1 LS 1 Q950 AR Q) Sha Y 2foer oo

and glﬁghﬂ&t%luk%aﬂiﬁ%@éé 1841y thefeo?Xygen atom or by a

rogen atomoptionally substituted by Cl1-C6 al kyl ;
an@oRfhe Rikeaoficlgbty ahd marklépimnale fivdnyulas hetdimin ¢l GRcification

al kyl; or (iv) R is C 10 alkyl and A is a residue of
and chams dndightes thepositinn Rnkegtp theo-GO- phBkeR -5 Qs 2ioPPeos

o e L 7 55 L2 T ) R vems
of FgfRSH RIS KEC, K} g o AT Y pouncs o
formula Ia for treatment of inflammation. In both cases, R1 is preferably Ci2-Coy,
more preferably C5-Cyg, most preferably C;s alkyl or alkenyl. The alkyl groups may
be straight or branched and are preferably selected from the group consisting of
dodecyl, tetradecyl, hexadecyl and octadecyl such that the radicals R1-O- are
derived from the saturated fatty alcohols lauryl alcobol, myristyl alcohol, cetyl
alcohol (also known as palmityl alcohol), and stearyl alcohol, respectively. The
alkenyl groups may have one or more double bonds and are preferably selected
from the group consisting of hexadecenyl, octadecenyl, octadecadienyl and
octadecatrienyl such that the radicals R1-O- are derived from the unsaturated fatty
alcohols palmitoleyl alcohol or, preferably, from Cjs-unsaturated fatty alcohols
having one or more double bonds in the trans or, preferably, in the cis form, such as,
but not being limited to, oleyl alcohol (cis-9-octadecenol), linoleyl alcohol (cis-
9,12-octadecadienol), y-linolenyl alcohol (cis-6,9,12-octadecatrienol) and linolenyl
alcohol (cis-9,12,15-octadecatrienol). In a most preferred embodiment, R1 is the
cis-9-octadecenyl radical also designated octadec-(Z)-9-enyl or oleyl.

The residue A may comprise a primary, secondary or tertiary amino group or
a quaternary ammonium group that may be acyclic or cyclic. When the amino group

is acyclic, the resulting compounds are esters of amino acids.
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optionally interrupted by an oxygen atomor by a

nitrogen atomoptionally 15 substituted by Cl-C6
wa@bkdogloz2sand R6, R7 and R8 each independent!|y iBCHI®003/000820

Cl-C6 alkyl; or (v) RL is Cl0-C24 al kyl or C10-C24

al kenyl and A is phenyl substituted by NR6R7 or

CRBRBNR6R7, wherein R6, R7 and R8 each independently

i s THusy &i- oft6 a:lnkdgdd,lmbn‘t, dnclthdi r@mpmmderrpmmptﬁed in the
wherein R1 is Cl0-Cl16 al kyl and A is phenyl
phagmageuticak @rdthﬁgapﬁm CRIPOSIHION \ﬂf)tthane§tl@1 or @2&015@ iafthe novel

0-€C24 al ken andA of_the fornul a:
COH{?@%Q llﬁg%ﬂi/f‘ aéf&?é/oéglb%gcg'm% X RO wherein
RO is Cl1-C6 al kyl or |ndoI yl (CRr%6) al kyl and X" is a

counter ion; and pharmaceutically acceptable salts

t hereof. For the sake ef~c]| arJ I}/‘,‘Rt4he mark * in all
formul as herein in the SpeC\C\I‘F/‘i/Eﬁsl on 5 and clains
indicates the position linkghto the -CO of the
R1-O- CO group. According to the iAvention, Rl is a

ClQviferdinaR B Y IRICACKay, 491, drha@aRkel Uwhdrietn ahy doylmibity ma
la or n|sa(§1 an?lky orrcﬁj{glﬂcmalken}ll?{)rthctey Y

be wosplostitaiedobdr $ubstitiited | layf mtrct,r emnrenha]@c hydroxy, NR6R7, or

CRéﬁ%‘éﬁﬂ?ﬁmeﬁ'a?st@nﬁﬁé&c Gitoy BF &Py Itk BHRS cach

i 115 S R B A g s
whiER6é Efen&t 1t edCfﬁﬂﬁ%y <7 &%M&?&Pé’éturé?@d(ﬁﬁg%ﬂtloﬁﬁﬂy interrupted

oct adecyl at the radicals R - deriVved

by 4t oxyddieatdpat of by aduﬂ‘ragdryat@hc optibisallyesubgtitutbd bydl‘l, -Cs alkyl; and
ristyl alcohol, cety al cohol (al so known

4/ R pesh o1dependantist Gury oo oyl oulbdke Visnijations as
I :t‘&et%g@aug o —
andS R30S PSLRLE e LAl oPLeCeagl gash v s
ST S Y AR 0 ko
canfidBbe i aCCat alklylf ot uytsw)lstmhodl aralkyf or wherein R1 is Cyq alkyl, R2
cannot be H, aryl or aralkyl.

In one preferred embodiment, R2 is H. As used herein, C;-C¢ alkyl refers to a
straight or branched alkyl radical having 1 to 6 carbon atoms such as, but not
limited to, methyl, ethyl, propyl, isopropyl, butyl, isobutyl, sec-butyl, pentyl and
hexyl. The term “aryl” as used herein by itself or as part of the “aralkyl” radical
refers to a Cg-Cjo aromatic carbocyclic radical such as phenyl and naphthyl. In a
preferred embodiment, the aryl radical is phenyl. In the term “aralkyl”, the alkyl
refers as well to a C;-Cg¢ alkyl radical. In a preferred embodiment, the aralkyl group
is benzyl. In preferred embodiments, the phenyl and benzyl groups are
unsubstituted or are substituted by hydroxy, for example, p-hydroxybenzyl.

Some compounds of the above formula wherein R3 is a pair of electrons and

R4 and R5 are H, are esters of amino acids, for example, esters of glycine (R2 is H),

alanine (R2 is methyl), valine (R2 is isopropyl), leucine (R2 is isobutyl), isoleucine
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havi ng one or nore double bonds in the trans or,
preferably, in the cis form such as, but not being

wo Rovisi0za824 o, ol eyl al cohol (cis-9-octadecenol )PCT/IL2003/000820
l'inol eyl alcohol (cis 20 9, 12-octadecadi enol),
y-linol enyl al cohol (cis-6,9,12-octadecatrienol) and
I inolenyl alcohol (cis-9,12, 15-octadecatrienol). In a

(R2 msssecgrusy By phangghysaner€RL, isrphényl), ghenylalanine (R2 is benzyl) ,
Cj s-ﬁ;o,ct de(g_en | radical also designated

tyrogimed eds PZY _Dé%‘iﬂnzéf -ol eyl . The residue A may
o LR a8 Y S BABENEPL IR phSDbE K IR e v

the GMedded: at¥hefd (WARHAHEY Card 'adBhed mdySfoRfY & 57 méhiBered saturated
resulting conpounds are esters of "am no acids. 16 WO

ring2 6pdONARB8 2dteRTPtedL BOOR @BHEEH atoms or iby ensitevgendatoemtspch as
in the conpounds conprjised in the har maceuti cal or
pyrrolidingp e 8Z¢RING0rARYs | Predekabli & hé&-mambsradorring, IOy npreferably

pip&%ﬁﬁ%%iB%%%ﬁﬁe§r?%B%%ﬁeo h'é %‘f@%%@ %%Q@aﬁgje\iﬂ@rsgpﬁed at the
- ¥ (&1 I aral kyl , wherein any
4-p (gr%t)ﬁﬁRgiae§&0%§@’@£egeﬁ%%s??®g%'ed or substituted by
Ni TH @neGiraRered o dimedt, RY is HRﬁghenﬂ, I}SDBSHRQ [Bair d¥electrons
al ky

is H apair of electrons or Cl- ; R4 and RS
or neethjl, RdarebBAdeacach HsoGbethyLadiR4 and R Repgether meith the N atom

together with the nitrogen atpm.to which they are )
to whithcHsy A ﬁ%vﬂ@- 7k o PP RGNRE red BIPFIGZHLS: Fig8appLionally
' [ d. : 0 : o} ' e
sublD AL AP oA, APu S FERUBRER, o T BbERISE B ffbuns
acchRifAeH thixd RRAMABREALY forS ukt Us &ad-HeflahindtoryWedMpbligds and as
[imtations as defined hereinbefore and in the
adjwlaatsmre thonowelastereherfear identi fiadjas CGomsowddsflo 3pd) 3, 9,4 1:
and for the novel conmpounds, R4 and R5 cannot be H or

c1 1 N Rymeiylamino-acetic seidberiagec-(Ar &onyl §ster or t he
ER P TR E NN TR AT e
whey, ei \&hyl-pifelfkift! 1k¥-acEhc acid octadecyl ester tartrate
7. 4-Methyl-4-octadec-(Z)-9-enyloxycarbonylmethyl-morpholin-4-ium
chloride
9. Piperazin-1-yl-acetic acid octadec-(Z)-9-enyl ester bitartrate
11. a-Amino-o-phenyl-acetic acid octadec~(Z)-9-enyl ester HCI salt.

In another embodiment of the invention, A is phenyl substituted by NR6R7 or
CR8R8NR6R7, wherein R6, R7 and R8 each independently is H or C;-Cg alkyl. In a
preferred embodiment, A is phenyl substituted by CRERENR6R7, wherein R8 is H
and R6 and R7 are each H or C;-Cg alkyl, preferably methyl. Examples of
compounds according to this embodiment are the novel esters of 4-
dimethylaminomethylbenzoic acid herein identified as Compounds § and 10, for
use both as anti-inflammatory agents and as adjuvants.

5. 4-dimethylaminomethyl-benzoic acid octadec-(Z)-9-enyl ester HCI
10. 4-dimethylaminomethyl-benzoic acid octadec-(E)-9-enyl ester HCI.
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cannot be H, aryl or aralkyl. In one preferred
enbodi nent, R2 is H As used herein, Cl-C6 al kyl
WO edoaf328ep a straight or branched al kyl radi ceCT/Hz0031®0820
1 to 6 carbon atonms such as, but not Ilimted to,
met hyl, ethyl, propyl, isopropyl, butyl, isobutyl,
sec- butyl pentyl and 20 hexyl. The term™"aryl" as
usddl yeta Sinthénenibadiinenbof the ipventia, A fsethe pyaidyy proup:
radical refers tq a C6-Cl0 aromatic carbocyclic
radi cal such as phe naphthyl. In a preferred

enbodi nent, the aryl ralldaT is phenyl. In the term
“aral kyl", the alkyl refers/as well to a Cl1-C6 al kyl
radical. In a preferred eMsodi nent, the aral kyl group

Is benzyl. In preferred el@odi ments, the phenyl and
benzyl groups are 25 unsubstitut®¥d or are substituted

by hydr ox f.or exanp hydrox benzyl . Some_ .
Berear B9 it e POV ek@?r d ribsent, OraRYajsy methyl or

1nd<§lgfe31§ylons %e}d?aﬂg&é ng g §e§e§tf:dgr %hg%%%sggﬁs’ﬁfﬁgngf chloride,
broRidd)] ﬂﬁin?é??addst zt’[¥| Ghe‘éél é(ﬁﬁg&lﬁ?ds' %ré Se%&!r?pdf )nicotinic acid.

eudine (R2 1s 13obut , i soleucine

Exa2fifléd 08 28a1honads labé’cﬁﬂﬁi@ﬂﬂ&ﬁ@ en(H&hmn’sere— thet g/drhpounds herein
phen IegC|ne henyl) phenyl al ani ne (R2

idensi onmpugém%, gaooh, Sepang 85 foryiserbojh ps amrmﬂ@nmn@ptory and
t nbo t f th t R4

as a@ﬁgv%%ﬁ S5 Piich FoTRLpgg B Bt AT NEROY g rapeInds:
at t?mgﬁlﬁf@%c{c%&h gi)bg% Fés%’r sat urated 5 ring

optionarty in erru oxygen atom or by a

ni tG'aOE-MetﬁypBﬂo%ttfdécf(i)wéﬁﬂbk%diﬁonﬂzﬁﬁidlﬁlulﬂ'ik§iilde
preferably”a 6-menbered ri'ng,” nore preferably

p| rﬁdr 1-dVethyl-Biqueade:@9- %enyﬂnxptarbonyel—pmnmm@hhmdee
be substjtuted at the 4-paqsitign by a lf
h%@tbyle?w&r chrdp-enylaxysrebomdrrsp khpiuahesyiateand

b CIEAT MM

t 0gediRie; Wi th the N atom to which they are attached
forma m)rphollne or a piperazine ring optionally

suli3ici dstere of die prescrtiihvagivn atdmgeheradsiytstailinéynon-hygroscopic
met hyl . Exanpl es of conmpounds according to this

and avieisetble andrare seorg easihy purified ansdemaylatedifos orel andnarenteral

fornitlation than the starting saturated or cis-unsaturated alcohols.

Also contemplated by the present invention are pharmaceutically acceptable
salts of the compounds of Formula I and Ia, both acid addition salts and quaternary
salts of acyclic or cyclic ammonium groups or pyridinium salts with a counter ion.
Pharmaceutically acceptable acid addition salts of the compounds include salts
between the base and an inorganic acid such as hydrochloric, nitric, phosphoric,
sulfuric, hydrobromic, hydriodic, phosphorous, and the like, as well as salts derived
from an organic acid such as aliphatic mono- and dicarboxylic acids, phenyl-
substituted alkanoic acids, hydroxyalkanoic acids, alkanedioic acids, aromatic acids,
aliphatic and aromatic sulfonic acids, etc. Such salts thus include sulfate,

pyrosulfate, bisulfate, sulfite, bisulfite, nitrate, phosphate, monohydrogenphosphate,
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adj uvants are the novel esters herein identified as
Conpounds 1, 3, 4, 7, 9, 11. 15 1.
wORMN40B2%24 hyl am no-acetic acid octadec- (Z) - 9- ePgT/1129034100820
3. (4-Methyl -pi perazin-1-yl)-acetic acid
octadec-(2)-9-enyl ester tartrate 4.
(4- Met hyl - pi perazin-1-yl)-acetic acid octadecyl ester
dihydrogemhesphate, metaphosphate, pyrophosphate, chloride, bromide, iodide,
4- Met hyl - 4- oct adec- ( Z) - 9- enyl oxycar bonyl net hyl - por phol
acetate, propignaienceprydete asaputysp rca@ieﬁealmﬁf%%twcg@% suberate,

oct agec- -9-enyl est bitartrat
seba A Tt b, B E 28 e op Bl oherngoaisy methyenzoate,
ini I er | f ' ' '
oo, | gBALCL ROl SheliausItene Ao
pheffPlac&dten0iirah8 18aate, ndenedarite ymethahtsmlfodhteCand ity like.

In a preferred enbodi ment, A is phenyl substituted by

CRARENRERAdditioar ssilts ¢fBs4did basizscommepumels g propaied byaeantacting
H or Cl-C6 al kyl

the B o BT b wlcreat FRICHT AU RSB JEBH [ g e salt in

e FR A B TR B BB Syt

saltaBkh-with | 2PAR! M iRUATS (IRNFe@ Dadél i HaNtenventional manner. The
5. 4-di met hyl am nonet hyl™- benzoi c aci d

freeolsdse dorms A)ff&- feomyl themtrespaddive sah fafins somewhat in certain physical

4-di met hyl am nonet hyl - benzoi ¢ aci d Qctadec- (E)-9-enyl .
propesties suehi as salgbinty 20 pelaysebreatsovt ptheswmeobosalis pr éyﬁ&twalent

o P A APl
ieln gf({ﬂ%é%@q}ﬂgég{ §<f AHSiBPENtiGH, Bhpotnt® Blf‘ géné}ﬁl formula I may be

I's a couidter ‘ion sel8ted fromthe

prefred [byc eaRtiabi the lohgahlabl ifstey aldohbl sutlilers élegl dizohot with the
osyl ate. These conpounds are esters of nicotinic

suitabledamirfx asidl skhusi odeytpdositel creednyithoNiNidimethylglycine to
affc%gbrpgg :ﬁgeggotoy%a Trgigxbggsggga%gcﬂ?ogﬁﬁqe%x?i lrlsﬁxeg]taé ieggm%sodiment, the
on 34, B EEAL Y B0 SR8 o B 4. for xample
oleyl alcohol is reacted with nicotinoyl chloride to afford the compound herein
designated Compound 2.

In a further embodiment, the long-chain fatty alcohol is reacted with
halomethylacetic acid chloride and the resulting ester is then reacted with the
suitable amine. For example, oleyl alcohol is reacted with chloroacetyl chloride and
the resulting oleyl chloroacetic acid ester is reacted with piperazine or with N-
methyl-morpholine, to give the free base that is then converted to the salt, e.g.
Cmﬁpound 3 or Compound 7, respectively. Similarly, stearyl alcohol is reacted with
chloroacetyl chloride and the resulting stearyl chloroacetic acid ester is reacted with
4-methyl-piperazine to give the free base that is then converted to the salt, e.g.
Compound 4.

Other methods according to the invention are described in the following

examples and can be used to prepare similar compounds of Formula I herein.
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2. Nicotinic acid octadec-(2)-9-enyl ester; 10
6a. 1- Met hyl - 3- oct adec- ( Z) - 9- enyl oxycar bonyl - pyri di ni um
WO oabisaizzs24 6b. 1- Met hyl - 3 PCT/IL2003/000820
- oct adec- (Z) - 9- enyl oxycar bonyl - pyri di ni um chl ori de;
6¢c. 1- Met hyl - 3- oct adec- ( Z) - 9- enyl oxycar bonyl - pyri di ni um
tosylate; and 8.1-[(2-(1 Hindol- yl)-ethyl] -3
Reaenmusablﬁwe@ﬂ)()l@yleﬂyd)hnlymdr ammtedpgmum mldmna@’r bmpdﬁormsd n a

The esters of the vention are {_
wide ﬁ?‘%&eapf PHEANIG 57 \m@p i@ﬂbﬁp T, &8d a&%w’élftﬂk@ cHiraformy and non-
f d
polflFarBERuE B4 M R R BB PnPer g over
peribls of'ﬁﬁ&tﬂdﬁgfn?q TrShCIRD Mlotirs 1Y B2 G298t enpl ated by the

present inv ion are pharmaceutically acceptable

salQuaterhatyhpyddmpomnehdts ahay-denpriepatedagither as dmbhbed: |aHove or
addition salts and quaternary 20 salts of acyclic
by aiwllatlng Merdmicetingte uﬂﬁmgoalkamguageum koW toiit qseaskllled in the

o T Rt ol bl fofles po S PAR B0 B oRNE gl Betates
ma}ﬁﬁ Q%bté&‘ %19‘?% é‘s‘:h{j assﬁﬁ%r %@ggycﬂ‘" (ﬁfgﬁhgr é(ﬁveﬁ’cbt bbth polar, e.g.

oric, faric om ¢

aceﬂé’ﬁﬁﬁiﬂi1 Oa[rﬁvﬁonép'tﬂaﬂ heg! ﬂl@ﬁaneﬁsunl&ﬂ a amdaadet@sﬂ@ture/ egnge, from
froman organic acid such as aliphatic nono- and

ambientaolroflyk, andaovatsperivide of| |t1r126ramgtm from &2 hd)lktartodeZ days. The
aci ds, mekidro al kan0| c_aci al kanedi oi

oilyaprolest- d bages,pRiping i apifiAble; o %ﬂff purification are
conf R e B TS LA St i

andgﬂg@pé@ﬁ e sopaehydr ogenphosphate, 19 WO 2004/ 032824
PCT/1 L2003/ 000820 di hydrogenphosphate, netaphosphate,
pyipshosidhibe¢ eotedhthati foe, ther prepaiationoolf tee estecevftthe invention
propi onate, caprylate, isobutyrate, oxalate, nalonate,
wheseisicRk has a cissallienit groups disatanting Gisasaiieatedralcehpbsuch as oleyl

del a nzoat robenzoat e benzoat e
alcqion PG HSaND & SRS PHE A e RIS [aT Teanti that the
I HEE t I e
readl SOHERTHE 80Pl PKIH iRy Bl ne commercal
oleﬁnﬁlcbﬁkﬂ isi Kisout T85%apin@ asttlinioRrofStet Enpirigacondigsiaf the trans
onpounds are pr epar ed by contacting the free base

anafag(reiaadylmlaolml)fl cient anount of the desired acid to

ro uce the salt in,
P e fmmune system, in both its innate and adaptive arms, is involved in

regulating inflammation of every type, and inflammation is a key factor in processes
such as wound healing, connective tissue re-modeling, angiogenesis, organ
regeneration, neuroprotection, as well as in the adaptive immune responses seen in
autoimmunity, allergies, graft rejection, and infection. Therefore, anti-inflammatory
agents that modulate the inflammatory response such as those described here will be
useful in a variety of conditions.

Inflammatory diseases, disorders or conditions that can be treated with the
immunomodulators of the present invention include, but are not limited to,
immunologically-mediated chronic or acute inflammatory diseases, disorders or

conditions selected from an autoimmune disease, a severe allergy, asthma, or an
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the conventional manner. The free base form may be
regenerated by contacting the salt formwth a base
w@pa4io3asbat i ng the free base in the conventi one¢T/1L2003/000820
manner. The 10 free base forns differ fromtheir
respective salt fornms somewhat in certain physical
properties such as solubility in polar solvents, but
inflappimetion sssediatedawith adiseespyidizordert or conditionr selected from graft

. respective free pbase fqQr purposes of the p ent | )
tejegtibntd oRMIATHC orc@gmaavm didease ¢ HCh nent Apeimer’s  disease,

neuSBERBHINE oo EAGE Bouf: Piofls Pl BRRP BE Sipnrenta

al peheipiad bt fitsimAend h%i%@é%? AR B8n asd Cireawil%cc&ldgi@d to the

al cohol 1s reacted wth N, N-dinethylglycine to affor
inventien cospmuitiblbesci¢rnosdess gnanmen Cotipitindoddition, &mt fheomatoid

enbodi nent, the long-chain fatty al cohol is reacted
arthyifis,reaetiveaprthdtis with Reiteris syrdiogle, pakylogmgpinondybtisgnd other
. nalcohol i eacted w t.h nicotinoyl chloride afford
infigtp@30Ghs,of HhE RIS ediatel ot Hamit Sepan. 5Bnh adfofmmune
. ther i - e f . | 140aS
diseplls e RN ind I pIcBORRENA die TR, B fheibontoxt of
the 6:@atlok tisGuechivelvdds then reacted with the suitable

am ne. For exanple, oleyl alcohol is reacted with

chlThns,athet priesertil iovemieomrelates e the ttiehtmeng @f ay immunologically-
chl oroacetic acid ester,is, reacted wth piperazine or )
medjged i amiRgtAy ditsashoflisprder ey goRditipReseleded mygsthenia

I . vert he salt,. nd
e SRIRITPRFL sE el ot Gr S iiebymBdrr PSR aD e norvous
systb®1; pEGGAsES p’@rﬁﬁhifgﬁ@ L AIR8S FrYdth&hiiREdsds oFMHe Kk systemic lupus
resulting stearyl chl oroacetic acid ester is reatcted
erythembtosds, meglbgerplopepladtisneot ootlicy e dideasé r affebiasg thwat kidneys;
is then converted to the salt, e.g. Conpound 4. O her
athenesclayesis xuycethar igflamsmation; of ibet bload sresselssautpipaung hepatitis,

inﬂatgphgﬁa{oglylb%y{zﬁg%ﬁgeiégg‘ggﬁ@n’g%&qﬁg&géﬁ?}pﬁé@gsb& Bnef disorder of
e HRMGARRARY EERLALAOR CORRRR BRARRL LA LGRSl e
melBtusWo I DINDE MtoigiBane Ghe@idieint hashdhdtoRpltRyroiditi), or other
acetonitrile, chloroform and non- polar, e.g. hexane,
diseasmlerofa thedeendaepimeat systemande, dneonpratbiredit @mbodiment, the
imn{u%tollggﬁéal?qrdne%\{agcred inflammatory disease, disorder or condition is psoriasis.
One of the models used to test the anti-inflammatory activity of the agents
according to the invention is adjuvant arthritis (AA), an experimental disease of the
joints inducible in some strains of rats by immunizing with Mycobacterium
tuberculosis in complete Freund’s adjuvant (CFA). These animals develop an
arthritis whose features are similar to those of rheumatoid arthritis in humans and
thus serve as animal models of human arthritic conditions such as rheumatoid
arthritis, reactive arthritis in Reiter’s syndrome, ankylosing spondylitis and other
inflammations of the joints which appear to be mediated by the immune system.
Adjuvant arthritis also serves as a model of immune-mediated inflammation in

general including cell-mediated autoimmune reactions, graft rejection and allergic
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periods of time ranging from1-2 hours to 1-2 days. 5
Quaternary pyridiniumsalts nay be prepared either as
waleaaiosised above, or by al kyl ating ol eyl ni copCTHE2003/000820
usi ng al kyl ati ng agents known to those skilled in the
art such as al kyl halides, alkyl sulfonates and
hal oal kyl i ndol es. O eyl hal oacetates may be reacted
reactionhFamerampie) teeahindstsrathigh w@h suppacsscrheomatyid syrthivisishinclude
. polar, e.qg. acetonitrile, and ngn- pohqa;, .e. g. hexane,
IMRPEFPRIEFITYE 2P SHelt A% GOLISASIETOIAS, ye pgﬁﬁiz%rﬁzaﬁaomme, and
r.ef | per.iod tj ' firom.l-
othel ot by Tl BB oty ST pIARRL el B g Sweatment of
autdp@dffhe @REALSCHhaktsE %@é%h&h w%h,t}waﬁﬂ Qrtﬁﬂﬁlb fgycaaltneespeuﬁc

are converted Into pha ceuticall'y accepta salts.
agenfihimdictése tharthe usgeat liy potghialiy! tsefgl asrdbyedde anté-ahfldhmatory

solids. It should be noted that for the preparation of
agenthe esters of the invention 15 wherein Rl is a

;: j&%l(ﬁrgg%ﬁlg &%%W%eﬁe@%% ?og a ?ng%frﬁ@q?@léraﬁ{xﬁggosition for the
wesHBR Bkal BRSPS B nd

confposnfl @Tthe Eofiergkfsiiuta I B8R ribedef¢ihaovep! eyl al cohol
i's about 85% pure and nost of the inpurity consists of

t h&herpivgmaseeticy coaimisiidn proavidal by the present mmenéion may be

o N R O T —
: ) ) Dey T ; .

ool MASETR R 1 AR 8.0l B SRR B 8ins

TheXdthRSHIGS b be'@MInistRoE Prﬁ[]a% | QitabREAUBP S RULAS, BB noffimited

wel " as in the adaptive | responses seen in
to, eval,aiopivahi éryparehteealas.gsby dmjaétion dhreagh snbcwadeous, intravenous,
. infection. Therefore, anti-inf]lammatory 25 agents that
intrarmytsdudare or lhayi othem pwrkabde youtesPinesenay: i dke cawpeunds are oily,

thegiraprargably pamistrh Pyreiccd s dBoftp Bp bl Stpoutancousty. 1
- B h t oL ot : -

o R EASTR L Bl SOPoP AR, PLLE M R smion, o gach fypieatly
adnfifigtered bl i M tigidctions pérdynst 8ot Gaiduousedbaitesedirrigfiisfons, for

or acute inflammatory di seases, disorders or 30
examphg iusingna nunl-pungd The doszge will depandnen tlieswatsef the patient and
sevesr?t\}//ez) t L:lc?irsegg/s’e o hwan bgrdeatgrmi%led as deemed appropriate by the
practitioner.

For parenteral administration, the compounds may be formulated by mixing
the compound at the desired degree of purity, in a unit dosage injectable form
(solution, suspension, or emulsion), with a pharmaceutically acceptable carrier, i.e.,
one that is non-toxic to recipients at the dosages and concentrations employed and
is compatible with other ingredients of the formulation. Generally, the formulations
are prepared by contacting the compound uniformly and intimately with liquid
carriers or finely divided solid carriers or both. Then, if necessary, the product is
shaped into the desired formulation. Preferably, the carrier is a parenteral carrier,

more preferably a solution that is isotonic with the blood of the recipient. Examples
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WD 2004/ 032824 PCT/ |1 L2003/ 000820 i nfl ammati on
associated wth a disease, disorder or condition
wa@eleosmsas from graft rejection, a chroni c degRCEIR003/480820

di sease such as Al zheiner's di sease, neuroprotection,
organ regeneration, chronic ulcers of the skin, or
schi zophreni a. Exanpl es of autoi nmune di seases t hat

of ah berrier endlddleacinohdienwyatar, tshkine,5 Riimgeaist salntione and dextrose
nul tiple sclerosis or a _human art_hritic condi tign,

solugiog. Noreagueavisdvedglensieh @5 fixad oily anr s alse; useljih s well as

lipose eI RERBTaRE 58t At anficiog caisptipndl it known to
thos%ysé&ﬁga iPhe ErtaT%;D{-:%ﬂHtﬁﬂ@ ade(?éi%SﬁB@&l “Reﬁﬁﬂét%ﬁ? Ph&$haceutical

are presenfe ow ng ISt cont ext

Scidice”! PEROr Gafinard, teldss UPthi edRiongd1985) Nk, Publishing s€ompany,
invention relates to the treatnent of an

Eastcrmﬂi’n?qlléfs;Acal |l y- medi ated inflammat ory di sease,
order, or condijtion selected fr sth

DA OThe A PeR T B AMFRTE JAVETSINE Teliies, Thad oribe alf%ﬁtment

R 17 T S
con‘gﬁ%ﬁ Eﬁhﬁﬁﬁi@,ﬁ#ﬁll% 19! eﬁiéﬂt‘i’ﬁ%@gd 'ah'e?fééhv@tahﬁfun@bﬁ%&‘iﬁnpound of
ecting the kKid

15 at heroscl erosis or other
formulial Taazrdetfined hefelhbefobeb ood vessel s; aut oi mTune
hepatitis, inflammatory bowel diseases e.
di dBase] Iiﬂafﬁc eepRqts ithe ivention rektes r Werth @ﬁpe‘ﬂ% ComPOSItlonS

oS R SIS IR B TRLALR The anien
ma}a'ﬁﬁ £ rhit¥d 9 ﬁ{{l‘hbl%.l G &QhLeh Sctste{‘i’&ﬁh dhtHaéaerlaP for a viral

sease of € endocrine system I'n one

emtlgfn@f(ﬁJr is pelefordMI¢ biRAtigen (it 2ZAsésaveitllagiespbhse-sueliagtagsbptide.
I nf Iannatory dlsease di sorder or condition is

ps drhieathiesapeutn eprcparaﬁnm maj'ecbcnnpusmjan entigest usaful for treatment of
anti-inflamuatory activity of th tdin
an au@iMMyBe dissAsS & YT NCESNCRIIVA Qqaé §'7!€i5 as gﬁz%emler gdlsease or
Par 1[11?6” egftsg,r 3¢ 'gﬁge@s %ﬁﬁ{jntﬁglanjoﬁ{af i ggﬁ EH]E éhgeassgniﬁcludmg

1zl N

botﬁ%@c%ﬁuimwmnf&mn@te Freund' s adj uvant (CFA)
hese animal s develop an 25 arthritis whose features

ar dnsd pidferred entbodieentf thehtherapteatid cantpusitidrsisi fior featment of a
and thus serve as ani nal nodels of human arthritigc
T-cel nuediasik désease, adisprder pit @Ilﬂhtl@l? tami. Wl@pﬂﬁ%e@ iaptigen that is

reccgé{{iggd hg An ler-\;(lee{tgreersceﬁg rgl(SerOoCI Tated Wi jt %S;')a esg M 3di§ T-cell

mediated disease, disorder or condition.

In one more preferred embodiment, the therapeutic preparation comprises an
antigen which is recognized by inflammatory T cells associated with the
pathogenesis of a T-cell mediated disease, disorder or condition and said
preparation causes shifting of an individual’s T-cell cytokine response from Tyl to
Ty2.

The anti-inflammatory immunomodulators of the present invention form lipid
emulsions that, when used as a vaccine adjuvant with the antigenic substance to

which the T cells involved in the disease, disorder or condition being treated are
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i nflammati ons of the joints which appear to be

nmedi ated by the i mmune system Adjuvant arthritis
w@bk@a/03spves as a nodel of i mmune-nedi at ed i nf PEIIIEDOIN00820

in 30 general including cell-nediated autoi rmune

reactions, graft rejection and allergic 22 WO

2004/ 032824 PCT/1L2003/000820 reaction. For exanple,

activie] saveem htedidte @shifa firosw aﬂf}ﬂs"ﬁ—oeﬂerespmxse qbri'a)lr td tiepimsent to a T2
I ncl ude i mMmmunosuppressi ve _agents _such
T-ceflaespanss adico mgtm@ycfbmmdmg Astahlishes tbptr susd, lipid gmulsions are

ot her sswe agent,s whi ch,are byoadl
tolerPRoReDITGERRIBRS ST NG df S hee Bset i, Wi for the

S0 t hr C t]
e P L 8 PO o i
provéfesahd ﬁl@lﬁﬁuﬁﬂ'&%‘caﬁ aifivadyOfoy a theepkutid bifepy whidathe biologically
invention further relates to a pharnaceuti cal

activeo oo t obthe reseht invensimmpnavidés ithe [hiolegidabroutcome, ie. the

Tﬂlt-gc opﬁgon'pr é};ﬁn e%gﬁ{ea@‘g&é?sgﬁﬁ?rg%&ét Cceé’@gﬁpsgﬁ&ﬁ y actlvedca%rler of
er ei pabove.. h tical t

the arwpﬂela Etiohe el iFRORIR (R BPTRAR b, gpoctmm of

autoﬁeﬁa@h%{% ds¢afl rbeI thﬂié‘d%ff Yith 284 f@aézhtfg‘éhyéé?ﬁeﬂ dWihbifA@tion capable of

armaceut 1 cal accept abl e f| Ilers, carriers or
mdudiriguhetd%suahﬂ“-mllwtokmershlft ngredi ents and exci pi ents.
The conposition can be adm nistered b any sui tabl e
rolit @ prefhrrad, erbb@dm@m |1nm1<tcemda1166 W the p&éﬁ@bﬂnveémon the

ar ent er al b tion throu su aneq
therapeufigy emgratl%@ ﬁ? ulaﬁr argjee, nya (?h:ﬁ’ ntflamﬂéﬂmmatory

1mm%1?1§%n§>rdg§}t81‘: a £0bft ﬁnﬁmu?ﬁs tRé etr@éthw)ént (%f‘ Q%g@ﬁ-%‘pemﬁc

ster parenteral l'y, nore prefera

autoﬁﬂﬁﬁﬂfe%@@&é%b thlblfl ar@nyeliated byl TFED wlly. Ekﬁllﬁpmlmbsuuﬂﬁdlseases
of the present invention are each typically

includbyibui ateematdirhited to} autgipunumndispases dush as rrm}tlple sclerosis, type [
conti nuous subcut aneous . i nfysions, for usi ng

diabgtesimelligimpheurproloyy IWPH a&@ﬂ@ﬂi@“%thﬁ’ﬁ@ag?sat e of

SHE AT L B 1

T céff%:aﬁﬁ i egesklﬂh ngb§§ﬁ%E§cgpn%aég %gtg?fwggg@&&ﬁnay be the
whoqi@gf(ﬁemhvohfledtm the diseaseprbcetssageptidy derivadul frofmathmsequence of
such a protein, an altered peptide which has a single amino acid substitution in the
epitope of the pathogenic autoantigen peptide, or any other peptide recognized by the
inflammatory T cells associated with the disease.

Thus, for the treatment of multiple sclerosis (MS), the antigen could be
MBP, MOG or PLP, or a peptide derived from the human MBP sequence such as
the peptides MBP(75-95), MBP(86-95), and MBP(82-98) described in US
5,817,629, or analogues thereof described in US 5,948,764 and 6,239,499, or
MOG peptides or PLP peptides and analogues thereof, all these patents being
hereby incorporated by reference as if fully disclosed herein. The antigen can also

be glatiramer acetate, the generic name for the acetate salt of Copolymer 1 or Cop 1,

a random copolymer composed of the four amino acids: tyrosine-glutamate-alanine-
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(sol ution, suspension, or enulsion), with a
phar maceutically acceptable carrier, i.e., 25 one that
WO 200a08282HXi C to recipients at the dosages andPCT/IL2003/000820

concentrations enployed and is conpatible with other
ingredients of the fornmulation. CGenerally, the
formul ati ons are prepared by contacting the conpound

lysitik) ith@tr arbys-oadtsi fohetimattyywith VIBIPI and id abixator mmpete rwith MBP on
finely divided solid carriers or both. Then,

the h’&&@g}ias;sﬂ,l in filee p]fﬁt@gﬁjbpres@ltagmp@@tﬁr@mgr @qrpéatgggqs rhegn approved
o s 5 L5 Ry RS T o A7 LB Phconms
oL SRR OB Bk o

Vehbe HES tiehhétiicoMaiabeies Sakilfigs tﬁbm DOMY) thiei peptidenthay be
dextrose sol ution. Non-aqueous Vehicles such as fixed

derived $romarglmanit swidisetalboxghsedGARS, ot @‘b@op@}ﬁldﬁ paglegues as
preparations can be made Qy cony nt| onal met h

descrigedt Hod&S 3%9454911 @r t Wsulii ¢ pert alegpes ay° e%sc &ﬁ%&pptldes

come%lﬁ]ﬁg?r?m 9 t9 ‘}Sho tﬁ%ﬁ%ﬁ& n%,gga §I\%‘§E¥ %(%lleﬁ‘c hlch are altered
at pGAEBANY2, lfaﬁ Ofhd/dtA 6 U nldy B8 Ful@Er %ﬂ:@f&! as tdé@crlbed in US

present invention relates to“a nethod for the

6,1971%%t redhtthesef Farehtsabamg hoerebyaindocporatddy by reference as if fully
I mmunol ogi cal ['y-nedi ated i nfl anmati on, which

dlsckxsn@hcm admi ni steri ng to a patient in need an

de Sﬁt@l@/e ﬁ@{geqfo Qﬂélgr 2R quﬁ&se%s%agg? pepﬁge Will be derived

e C
ron, BYE A RA5E r%Eet SPORRY My BPBSLEESSES pepid snlogus
theré“(ﬂ‘]I THhsafdd @8ftmehb@f QﬂihtcblﬁﬁﬁunéTﬂiVyrbﬁilﬁ@ etht heiptidai wik ba derived
hunor al " response such as a toxin, a bacterial or a
fronv ithakequente @ rihyroglabsilin, doe rlminyatard mhmtgsa the autoantigen can be
rai ses a cellular respon t.ide. 15 Th

ch
deriverd fegye rollagen dbar freap W@@ﬁﬁ?ﬁs%@ OREAH; §eh Muerbgcterium

SRS o R SRS . ghigh s
the Hfr}lc tEl‘l ﬂ:ﬁtcgil Seas%mzé’d %znp Y mpHELY18$ 1ﬂT§Hﬁﬂﬁﬂﬁartﬁ’1ﬁtls or the

ectio I ncl Udi ng " bot’h bacterial and

corréspaldingrheaianoHSP60 roraa peptide tlenteefytfodilnetreatmérs of myasthenia
therapeutic conposition is for treatnment of a
gravis, the peptide is derived from the sequence of the acetylcholine receptor or an
analogue thereof as described in US 6,066,621, hereby incorporated by reference as
if fully disclosed herein.; for the treatment of systemic lupus erythematosus the
peptide may be derived from the sequence of the protein P53; and for the treatment
of Guillain-Barré syndrome the peptide may be derived from the sequence of myelin
antigen P2.

The antigen may be also a non-peptidic antigen. Examples of non-peptidic
antigens that can be used according to the invention include, but are not limited to,
phospholipids for the treatment of phospholipid syndrome, cholesterol for the
treatment of atherosclerosis, and DNA molecules for the treatment of systemic lupus

erythematosus.
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20 T-cell nedi ated di sease, disorder or condition and
conprises an antigen that is recognized by
w0 ndosasaset ory T cells associated with the pat hpgENEs03000820

of said T-cell nediated disease, disorder or
condition. In one nore preferred enbodi nent, the
t herapeutic preparation conprises an antigen which is
r elt dgnotzeritiday that theamtiganr e T peptides Tis ofiraxehphe,t iy 1t mediated
25 pat hogenesis of _a T-cell nedjat eg .di.sease, disarder

allergic respRISes avhielh desydl i P sansitivisy apd dadamaqtion, §gclpps contact

dernf{s" el B¢ treftad | B A RORGIERG B0 AR dpubo and o
biol%@%ﬁﬁécﬁ%"@ﬂh‘ef’/ﬂdjfugﬁg? bd a'bébrdﬁﬁgéh%ﬁntﬁct Sent\98htion which

a vaccl ne ‘a vant wt e antigenic

will sabsd anhefitia thdCeywbkiab relgonkeckbinsaiTylotypedid a ThBtype. Thus,
_disease, disorder or condition being treated are 24
whilg\the pati¢t3a 8k domme 1020037 clevdied antibpdy lewls against the antigen,

R o
T B RSB A e A rescn

inveRE&Y ndy ¥aeSe8/y tidie HIRR it I §&UEND @Eat8M¥lerance for the antigen
TH1- nedi at ed di sease or condition. I n such vacci nes,

whidhhthe dhtélipeare Sittackingdie., ah tinmrthad h ogcciak is peingfused ttg restrict a
for a therapeutic effect while the bi ,Ioical(h, )

T-cellcmedintechcpndifions parieuiarbs anlul 6ok dag ﬁt%r endiions Heit can be
bi ol qgi cal outcone, i.e.. th TH1- >TH2 shift..

detegnihefl oG Bt T e Byingafs Brbvny: 2Ry kiefir ot Tn eratt

Versﬁ@g&te&igeﬁse, thén Rﬁf%ﬁﬂinisﬂ%ﬁﬂﬁ' MMsud ﬁﬁaeﬁﬁ?[endﬁtﬂﬁr He&afrier in
and condrtions wth a spectrumof autoreactivities

accogddhceavith thepreérit invéitien siond be arpégedie &dilitate the shift of the
conmbi nation capable of 10 inducing the desired T-cell
undesymablei inflagimdtory Tyl aesposse ito ednmb%mrﬁbhtTm%reSponse, regardless

accordagnce with the present invention, the .
of th%evgﬁﬁtﬁqr%pvrsw@b &? b &Nr@zﬁmfr Qe qgrﬁ’ﬁlﬁQnT 1S @ active in
i-knflammatory i munonodul at or adj uvant of fornul a
Sucqacra&f%ﬁ ‘he treatnent of organ-specific autoinmune

di geasRs prblefiddaemboaithaite fbihel ifteseat | Bivemii@nplies tbrapeutic

such di seases 15 include, but aré not limted to,
prepatdtionnuaises di deazese sndh-2somiBNiyp Tecdk cgtalsne respopse land an
increase in IL-4 or IL-10 T-cell cytokine response.

To determine the T-cell secretion of cytokines following activation with
peptides, lymphocytes from the peripheral blood of patients are tested in an in vitro
activation assay. Peripheral blood lymphocytes are isolated from whole heparinized
blood by standard procedures and cultured with the test peptide(s) at concentration of
5-50 pg/ml. The supernatants from the cultured T-cells are collected at different time
points and tested for activity of various cytokines, by ELISA or bioassay(s).

The finding according to the present invention that some esters of long-chain

fatty alcohols with carboxylic acids containing a basic group may be used effectively

as adjuvants for T-cell activation, is completely unexpected. Similarly, the discovery
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di abetes nellitus, rheumatoid arthritis, and
aut oi mmune thyroiditis. The antigen used in the
w@e@pasamed on i s an antigen recogni zed by i nfl apeEIIR0§3/000820

T cells associated with the pathogenesis of said
aut oi mune di sease and may be the whole protein
i nvol ved in the di sease process, a peptide derived

that f these t prepasationsc aref tdérogenic diplogiailly, ativel taatieidflammatory
pepti de which has a _single amno acid substitution in

lmmun@m0épla¢<zr|§es alsotpialljamespesied aut oanti gen peptide, or

c 2?‘ ]1 Eggpg 31?%% axa fﬂnlléz ggggérsaélonﬁﬁ@fel ﬁgnat{x ol %omprlslng an
antié:ehe?ﬁﬁﬂt n‘ﬁ/@'g%%ma%é%lgef ?ﬁhﬁa (A8, déé&glb@&]t}i%a?lr as adjuvant

a peptide derive

resideén ibedactNBR #RAeRaRNE ¢aR b%ShmﬁEdttb ehp eplatistelsy short exposure
MBP( 75-95), MBP(86-95), and MBP(82-98) described in

required 17 jshee aquommvcg’l&f?smnmene mspdase&:ﬁtb@ slp&qnﬁcﬂ 2 1mmun1ty S0

R N AR ——
o Ay RSSO A obel ERAREIEA Loribihy supoes

the 1ﬁﬂﬁhﬁﬁa&10nt ARd @E@ﬁ{s'eﬁsd“ﬁ'ﬁﬁlcf B ek RRARE RS AaBp&@ dnceftreatment was
Copol yner "1 or Cop 1, 30 a random copol yner conposed

stoppéd.tInesdmel diseases) the |l@hsg teryr offects-afl cordmuied- eaimlmnsumtlon of an
25 WD 2004/ 032824 PCT/1L2003/.000820 __|ysi ne,
anti-gpigarsmeatory ageptiplons spight Yo wndpsisbe. aTthPEDfﬁabllt as @%Vantageous to

induf GGHE af sReC acaeerltion of: BedrDimdphl ptliaf By dihiping an

t r aM5 under the
im LGRSO B8y o Ry TR Rl 1
Pharhisagesseht dheertioh fuRhéIalirel’dtdsveo d shedby. ob theatinghe T-cell
treatment of diabetes nellitus type I (1 DDM, the
mecheq@du diseamy disordderdr ednditiom; gvhichn¢empuases admmlstermg to an

I
] 58 o P P e L RS & ccmprsing

an Q3RS SR PR S RO PR UG o i
T-cé‘l'ltlﬁE&i‘Atedaﬁld%Qﬁ t 4i98rdb2  orl SondifioAN4A@T anl AIARGNERY ’éh% general
further altered as described in US 10 6,197, 926, al

forhhlasle headinalbevebei ng her eby |ncorporat ed by reference

as if fully disclosed herei
The invention will now be 111ustrated by the following non-limitative

Examples.

EXAMPLES
In the Examples herein, the following compounds will be identified by their
numerals in bold as follows:
1. N,N-Dimethylamino-acetic acid octadec-(Z)-9-enyl ester;
2. Nicotinic acid octadec-(Z)-9-enyl ester;
3. (4-Methyl-piperazin-1-yl)-acetic acid octadec-(Z)-9-enyl ester tartrate;
4. (4-Methyl-piperazin-1-yl)-acetic acid octadecyl ester tartrate;
5. 4-dimethylaminomethyl-benzoic acid octadec-(Z)-9-enyl ester HC1
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For the treatnment of other autoi rmune di seases the
peptide will be derived fromthe sequence of an
w@niosgaas2associ ated with the di sease or a peptPCPIL2003/000820
anal ogue thereof. Thus, for treatnent of autoinmune
thyroiditis, the peptide will be derived 15 fromthe
sequence of thyroglobulin; for rheumatoid arthritis
t héaal-Methy1-gevctadee- (- 9-dﬁylloxychrbonyﬂr-py111dhagﬂn iddidey
froma Mycobacterium or%gm sm MycqQbacteri um

t ubbr EdVlethys3-ectedec (o- nxbayﬁ@é?pnxham wlanéah}pm
h h th b I t
" 8oy by h e e o PRI R R oAb Ot
h
for tho T HRARGLIMIERNZ) L0 185y SuBER MG @ﬂ{ 113-4 fum

i s cHRiid¢ed fromthe sequence of the acetylcholi ne
receptor or an anal ogue thereof as described in

6, 866, 621}[(ZIo(d&bmdolf%p})whﬂﬂédo@9d¢cefé}%1werlca@carbronyl-
fuIIy di.scl gsed .herein.; for the treatnent of systemc
Iumfél digviyaon drarideis t he’ pepti de may be derived from

o Sal PHRRNE 13l AR ek 2 Rty Sler PR ER Teg
f r 99! YR N@Hﬁ&ﬁ?laﬁ{mmm}ﬂ-beﬁ%ﬁr&cwG&aﬁ’é’c (]'EFE)>"<1 1 ester HCI

antigen may SO0 a non-peptidic antigen

of moa-&ﬁﬁﬁm-@t-pher%fltao@ﬁeacidhaitadmt(zt)@-eﬁybbmddﬁﬁ sadg
to the invention include, but are not limted to,

phosphol i pids for the treatnent of phospholipid
syndronme, cholesterol for the treatnent of
at her oscl erosi s, and DNA nol ecul es for the treatnent

of system c | upus e X&@ﬁ 26 WD 2004/ 032824
PCT/ I L200_3/ 000820 It % ﬁ“r‘eil cal that the anti gen

thesis 'o\l\g\l,l\{]rﬁﬂﬁetl{y%mméﬁc adid odfﬁdéél(Z}iWéﬂyfl leSte¥
res onses I'’ch resu In skin sensitivity and

i nfl anmation, such as ¢Cohgesundigy matitis, can be
treated by a vaccine containing the irritant antig

and I‘éN-Eilmbtbgflglamqe at60ve, dar |IEH¥Oé}jJWRﬁaﬁHSPeﬁlded fn dry and

aleqhildisea MR Atk s Aok s (B ool ?r B e agfd The

yellp® ﬂx& by B gﬁ%ﬁi at 3’5*‘56"2: e HaEb&EH téS"'S'ObC oo bléz? alcohol

ant1 body | evel s agai nst t he ant
. 7@1@1 ing4 g”IT&OQﬁmoT} was hdd&b Mheselloausiluto h\@sﬂieated to 63-65°C

andI rstrul*rixzil t ellto ?hl\ém tlelmpbeerzatigg pfroi3 83? idh The solution was cooled to room
temperature and a little amount of insoluble materials was filtered off. Water was
added to the filtrate, and the pH of the mixture adjusted to 8. The organic phase was
separated, washed with 5% NaHCO; and brine, dried and evaporated. The yellow
oily residue (5.07 g) was triturated with ether and the resultant suspension was
filtered. The filtrate was evaporated to dryness to give 3.18 g of a crude product,
which was purified by column chromatography (n-hexane followed by ethyl
acetate) to give the title compound, herein designated Compound 1, as a yellowish
liquid (2.6 g, 7.36 mmol, 41 %).
Calculated: C,74.73; H,12.26; N,3.96. Found: C,67.88; H,11.69; N,3.13.
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Accordingly, the tolerogenic biologically active
carrier/adjuvant of the present invention nay be used
wa@pyo4t082824 t hat it is desired to create tol er anP€r/fI003/000820

the antigen 10 which the T cells are attacking, i.e
any tinme that a vaccine is being used to restrict a
T-cell nediated condition, particularly a THl-cell
medijaqmk §R00MIACD,)i (ppapn .38t BHyiMed M2i-¢129(m, 22H,
antigen is activating the response 1n graft rejection
11C8h,),i In5 Bl oA (my%HsGiiz,go%.ﬁoc(bdﬁﬂde2cfh)sr2-371 ds, 6H, NMe,), 3.18 (s,

adm ni stration of such tige | carrier in
2H, 230 b nd 2 UOOSEES e EEssY (el GHERT A be

ex pLtht(JJQ (Jitate the shift of the 15 undesirable

i nfTa QPy "response to a nore desirable TH2

response, regardless of the overall conplexity of the

nunber of antigens to which T cells are active in

such condition. In one PXaMMPL&2enbodi nent of the
present invention, the therapeutic preparation causes

a @yathesivof nicotinc aeid sutagecr(£):Peny}esterndCompoynde)
e ayBhsEoyreaEER HyHenqride A7 g doheDiang A8l (2685
o, O HRELOSEAREHPRREI AU, PUHIngARs 6002 oD s aded

to thesiiPed niixaite iovey higepiodastt 1/ alih oamdedajeaction imikamralwas stirred
bl ood | ynphocytes are isolated from whol e heparini zed

at riwmaempyrasirarfonld hpPyciding kpdrapkiotidetwasegnavied hyhBltration and
test | tid t ] ti f 25 5-50.g/m. T
BTN A TN e T
di f.f t. 14 ' . LV LT .o
oS S e o B e S S B
andfthé gﬁél%/o?ééf(gied\'bvﬁ dFied (' 8ivRr £8IRAE wattyaild BquitiRich @@ed soap-

ester ng-chain fatty al cohols with carboxylic
likeagiofiscoodingdR hilng ¥6.Hasnol, godugh)may be used effectively
as adjuvants for T-cell activation, is COIC%

e 2OV (UM CL:) oot 2600806, 325 M), | .%'o-y1._50(m, 208,
11T, oot S5etc 265 dr Hahcadsbde b2 GHER4 B Bk GIOCIE),

i i | T
5-3%&“ﬁﬁﬁfrﬁggﬂo?f%éfibmiéﬁ%iﬁa?%-r%"s%? TR Aflag, 119, 9.25(, 11D,

i nvention conprising an antigen and an
i mmunonodul ator of fornula | a as descri bed herein as

adj uvant EXAMPLE 3

Synthesis of (4-methyl-piperazin-1-yl)-acetic acid octadec-(Z)-9-enyl ester L-
tartrate (Compound 3)

3a) Chloroacetic acid octadec-9-(Z)- enyl ester

Oleyl alcohol (147.9 g, 0.55 mol) was dissolved in n-hexane (300 ml), and
chloroacetyl chloride (56.5 g, 0.50 mol) was added dropwise over 10 min. The clear
reaction mixture was stirred for 24 h at room temperature. Traces of HCI gas were
removed from the reaction mixture by bubbling nitrogen through it. This hexane
solution of the crude title product was used in the next step without further

purification.
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5 resides in the fact that the treatnent can be
limted to the relatively short exposure required to
WO payos2sd prot ecti ve TH2 i mmune response - t hePGPHEQ003/®0820
TH2 imunity so induced will itself actively suppress
the di sease. Wthout the antigen, admnistration of
t he i munonodul at or woul d have to be done chronically
3b) Y Methylipiperatin-sybacess acidhecladet-8nZitenyd esten (fred base)
di sease woul d be expected to reappear qnce . treatnent
Q-H@Xmeowpédtddﬁdl tQ 6h@ hgxansagalytion pbtaiged in @(anple 3a above

ef ts t f
o Lo AT Rt i o v
adddd! e c{%a%tmht i ?ed% tsagl%a%{ % hi td6m C%éirﬁtu’i‘é‘ d]_Methyl-
Speci regu a on o e inflammatory pro

pip &Qﬂﬁé M OOwadrerhsved Tt RincindOwasted whl anlhe)@lne\/\'/l‘h@ cémbined
speci fic antigen. The present invention further

orgams¢ dilerates overenetthanted vithr watdr repdabrine,ediied md reyapguagai under
di sease, disorder or Cﬁndl t.l Sﬂl ich co
redusgeiniessiEs fhgivies e veHameilHie fatfenauge ntary white gelid when

of. a therapeutic preparation conprising an
COO%HB “?9 ¢ecogni zed by inflanmatory T cells associ ated

with the pathogenesis of said T-cell nediated
di sease, disorder or condition, and an adjuvant of the

3c) gsmreripil-p lf)@faﬁiﬂ-ﬁ-ﬂ-alchﬁd? ﬁcm&ec-Q-QZ)'-fmyl @yien tb-tmrtmté salt
now be |I ustrat ed b‘y the following non-limtativ
&

Ex dis! fsee basepPEsanplesh ﬁ@@@%d@golwedém methanol ({50 ml), and
a sc{ﬂ]&@? \évlf ZE} z—eggq nds %KJ(% Olﬁ In' r%%tl?%oﬁ ?4?(5(5 ml? was added.
Aft%&t% ggtfm’ k@'ﬂnﬁ Sltnat‘gxr@% %.\1%‘3 'iﬁ’éj ufiéa 'vx%seigi’ére& MrBligh a 20

trnrc aC| 9-enyl "ester

w fflfer'\%ﬁ bﬂ@édi%b Ndryn¥ds) ﬁfée%tlék}a%ﬁdue was first digested with
oct adec- (Z) - 9-enyl ester tartrate;

acefomithibé, h?lbn Ricpesapiith- dceydne foredd h. Ehe doh@h&d\exsydecamtedroff and
tartrate 30 5. 4-di rreth%/Iamnorre | - benzoic acid

the solid dreas- it @yted twing wibtasetonel The gesniiapt susnsnsigp was dried under
PCT/ J 12003/ 000820

vacmuwdfﬁwlgn SRR .10 Ry BERS ORI §f ey ol l0- The

dryI Sr%duct was homogenized and sieved (500 p) to give 197.3 g of the title

Compound 3 as a yellowish powder (35 mmol, 64 %), mp 69-72 °C.
Calculated: C, 62.34; H, 9.74; N, 5.01. Found: C, 60.33; H, 9.71; N, 4.91.

TH-NMR (200MHz, DMSO-dg) ppm  &: 0.85 (t, 3H, Me), 1.18-1.24 (bs,
22H, 11CH,), 1.54 (bs, 2H, CH,), 1.96 (bs, 4H, 2CH, ), 2.56 (s, 3H, N-Me), 2.69
(s, 4H, 2CH, ), 2.90 (s, 4H, 2CH; ), 3.26 (s, 2H, N-CH,COO ), 4.0 (t, 2H,
CH,0CO), 4.18, (s, 1.5H, tartrate CH) 5.29 (t, 2H, CH=CH).

IR (cm™): 1616, 1739 (C=0).

EXAMPLE 4
Synthesis of (4-Methyl-piperazin-1-yl)-acetic acid octadecyl ester L-
tartrate (Compound 4)
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6b. 1-Methyl -3
-oct adec- (2) - 9- enyl oxycar bonyl - pyri di ni um chl ori de;
W® 2004032824 PCT/IL2003/000820
- Met hyl - 3- oct adec- (Z) - 9- enyl oxycar bonyl - pyri di ni um
tosyl ate; and 7.
4- Met hyl - 4- oct adec- (Z) - 9- enyl oxycar bonyl net hyl - nor phol
i nSﬁealrjalnalcﬁhclh(%’d ge ;108 mmof) #a¢ Hissolved in benzene (150 m}) and

[ -3-y hyl ] - 3- oct adec- ( Z) - 9- enyl ox carbo
Chl%%qewlnddﬁrlée &§10d§11 3030 g0} piah 20cd EURVA: @veto  min. The
cleaﬁ%%@%}%ﬁﬁégh (i ﬁt{ﬁo%bate r ) re%%tglz:’? ﬁor 48 h. Traces of HCl were

r
reme%dag g P%g :é% lag@ ? g&ilazme (2-890enr111yl25é)srtng}01) was

addd:dQ aﬁdl the rEé%Mﬂ_Enixuﬁyentstlﬁ&dS abfroom temperature for 36 h. 1-
N, N- di met hyl am no-acetic acid octadec-(2Z)-9-enyl ester

Metmglp(lmmpmjgrﬂ(l)waﬂ reopiviegt by fdirgiéomand wahegd, with mhexane. The
filtratg; @%(bwas S&Jg%g%g%e gor‘gﬁwqﬁé@g @trglg’geahg@ﬁgsf@?m|ylt%@ater and
brm?g&lﬁgd ﬁf[ﬁ‘ %ﬁcﬁjg{e(av’(o V@@ﬁe T’r{e(%: {Hﬁl@? (39% %%ﬁ n?ﬁ?]a’c‘wr was

dlssélv%a ifl etifhd) HAlomMASd Wiﬂﬁﬁj soﬂiﬁ%n)tﬁ‘ (Lo RAredricoacid$4.18 g)
heated to 63-65C 20 and stirred at this tenperature

in eftanoB¢ 145 0hml)Tkerred fot 6@ minasd dept etraom tenperature for 3 days. The

resuant #olid e oberiecg: BHIAVRS SHAcHs [oBvRAI S g amoL. 83 %)
angd -t H f.th t 8. Th

of tii e Cuboi h e S geEide BILER o6 NaHOOS. and br | ne,

Caléél;lht%ﬂ 6”82%‘1?2?&? AN B0 A, B1l0p SO .55 61.

er and the résdltant
SUSMW( fDMs@-ag egﬁe $Ibtsls {2 3MBSMe), 1.18-1.30 (bs,

evapor at ed'to ryness to a crude

30ERMSQIEL), 1.940ins, RHeCHpN1.96 ¢ioh, B, czﬂ}mmw 2056 @n&H@N M)y 2.69 (s,

(n hexane fol | owed by ethyl aceta to giv
4H tZGHe),&o%ﬁurﬂH 2@He%lr3 a@a‘,s g’&JratI&cCI@d%@Qj)adl 02 (taafh CH,0CO),

41%&%013%%‘1?%1 q@ﬁgigzﬁf‘gﬁﬂéﬁ@o% 4|1:o(l)md C, 67. 88:

H, 11.69; N 3.13. 29 WO 2004/032824 PCT/1L2003/ 000820

EXAMPLE 5
Synthesis of 4-dimethylaminomethyl-benzoic acid octadec-(Z)-9-enyl ester HCI
(Compound 5)
5a) 4-Dimethylaminomethyl-benzoic acid HCI
A suspension of 4-aminomethyl-benzoic acid (92.5 g, 0.61 mol) in 98%
formic acid (127 ml, 3.36 mol) was heated under stirring to complete dissolution,
and 37% formaldehyde (114 ml, 1.53 mol) was added. The solution was heated and
kept at reflux temperature for 10 h. After cooling, 20% HCI (130 ml) was added,
and the solution was evaporated to dryness. The white powder (131.5 g, 0.61 mol,

~100 %) thus obtained was used in the next reaction without further purification.
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1H NVR (200MHz, CDC13) (ppm) 8: 0.88(t, 3H M),

1.27-1.29(m 22H, 11 CH2), 1.57-1.67 (m 2H, CH2,),
wQ2@9/0818e4 4H, 2CH2), 2.37 (s, 6H, Nwe2), 3. 18PCHIL20@3400820

CH2), 4.13 (t, 2H COOCH9), 5.31-5.39 (m 2H, CH=CH).

IR 1755 cm 1(CO. 5 EXAMPLE 2 Synthesis of nicotinic

acid octadec-(2)-9-enyl ester (Conpound 2) Nicotinoyl

chl oride hydrochloride (17.8 g, 0.1 nol) and ol eyl

al cohol (26.85

st Gametylampomo sl o) Vo 16 1 o
e | .
reacthigmheRluie o6 8 0 ARRROL SOt Ll sbipsion of

4-diﬁq%éﬂyla@f{%61§bﬁ ] ﬁi(ﬁe ALRf 116% (959 nedy@lﬂ} B adekdrlitrbi(300 mi),

exane. The co trate was

refl@dd d6it 4d hwianid Wd}ﬁﬁatedrﬂoedr}mess TMbSﬁalcﬁmdhemﬁmblrmldwb was
to dryness. The residue was digested twce

suspended m tedtbritrileaGH0whb, @lpybadyoh@lg(% Pemhed3 Y m@m wag added, and
the FhiNGire i eOOReRGo 31 1T Hstuse e ellogeetEo, S5 th grade sal

waszgﬂlpewt@lé%?%mgs %?slégd 6)9 tl?%é%togﬁgle) M?%) 8&) 3@1891 %Qfdﬁe (300

ml) Zé;ﬁzélmedltdggw(etLOS 0.8556#) 75 %_’) &ﬂth@ tﬁﬁ: (CBilnp%’ahd 5 as a slightly
M 8.30(dt, 8.77(dd, 1H),

yelleZﬁ(@bhcﬂ,hﬂp |03 EXAMPLE 3 Synt heS| s of
(4- et hyl - pi perazin-1-yl)-acetic acid

Calcéqdrlmdeé} (72)159Hs,rié(é)l38e§i e3r 00.-Found: Gat7d . 3205hpld6% 18)3.38)
ro t d 9-
al ¢ HRNMER 00V, &%éhi%pyn 62088 AT o ToStL 33 s, 228,

30 B PRI L 8, e § 80,

CH%@@@ 239 §t#;gg:%§‘ﬁ%f%%s%ﬁafzﬁ4mﬁé HI.0P83 (d, 2H). 8.10 (¢,

atuf gas weré renoted from t
2HY.eaction m xture by bubbling nitrogen through it. Th|s
hexane solution of the crude title product was used

in the next step without further purification.

EXAMPLE 6
Synthesis of Compounds 6a, 6b and 6¢
6a) Synthesis of 1-methyl-3-octadec-(Z)-9-enyloxycarbonyl-pyridinium iodide
(Compound 6a)

Nicotinic acid octadec~(Z)-9-enyl ester, prepared by the procedure
described in Example 2, (3.74 g, 10 mmol) and iodomethane (3.12 g; 22 mmol)
were dissolved in a mixture of nitromethane (5 ml) and methanol (2.5 ml). The
reaction mixture was kept at room temperature for 3 days and evaporated to dryness
in vacuo. The residue was digested in hexane (20 ml), hexane was decanted off, and
the residue dried to give the title compound as a yellow-orange sticky solid (4.95 g,
9.6 mmol, 96%).

'H-NMR (200MHz, DMSO-d¢) (ppm) &: 0.85 (t, 3H, Me), 1.20-1.50 (m,
22H, 11CH,), 1.70-1.80 (m, 2H, CH,), 1.96 (bd, 4H, 2CH,), 4.36 (t, 2H, COOCH,),
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30 30 WD 2004/032824 PCT/1L2003/ 000820 3b) 4 Met hyl

pi perazin-1 yl-acetic acid octadec-9-(2Z)-enyl ester
W@ tooe@3isase) n- Hexane was added to t he hexane BCI/UL20e3100820

obt ai ned in Exanple 3a above (to a final volune of

500 m ), and 1-nethyl-piperazine (103.6 g, 1.03 rml)

was added. The reaction m xture was stirred for 36
442a(s B@bﬂﬂ-ﬂ\da}oérﬂ-ﬁrﬁ (.- 2 6H=CHpi H25 4dd.nE1HA.9édt, 1H) 9.20

enoved 3/ filtration and washed wi th n-hexane. The

(ddc]&ﬁh@rﬁaﬁj( dfanic filtrates were extracted with water

and brine, dried and evaporated under reduced

pressure to give a pale yeIIow oil. The latter turned

6b) lé‘}{(;@hgsy g‘%—e@%ﬁi@?ﬁzﬂle& -f S aj/ it ag}%pﬁ‘i%mmm chloride

(Comgidunﬁlﬁr L-tartrate salt The free base of Exarrpl e 3b
above was di ssolved in nethanol (150

sol ut il dviethyl-plyid{niymy-Arcaghdxylate Md(ophlcgldeo(lsﬂqg; 10 jngmol) was
b Do Sabt i S b P b e for 1.5
n o Bt i, R IBRRAAIST Pyl AERcTRS .69
10 ﬁﬁ?&lpwe}é hd@sd to@e rbsidas,amhdihemdeleonss §t@ted4dt M°CTRS 3 days

sol vent was decanted off, and the solid was treated
andtemaperatéd to d@mbm&nde‘ﬂredmmiqusmm,smsgmﬂ dilog (R winiadd96 %)
under vacuum (filtration was avoi ded due to
of afigkiisebigi city of the wet tartrate salt). The dry

Do T PRy ConR IRy ByISE,f dafs -85 bl HEMAY Jai o0 (.
i TR 1 BT Tobycalesc gt s oocin,
4421(‘5]3?1"{3 ggquﬂ#mzm 1?%;@1141?0%12 %gg((ﬁd mngz &/)95 (dt, IH) 9.20
(dd(bH),%ﬁﬁ(@,Glﬂ) 2.56 (s, 3H N-M), 2.69 (s, 4H, 2CH2

, 2.90 (s, 4H, 2CH2 ), 3.26 (s, 2H NCH2COO), 4.0
(t OH, CH2OCO), 4.18. (s, 1. 5H, tartrate CH). 5.29

6¢c) Mﬁgs%%eﬂ?ﬁ }-oct(atf;p -](k)~9}g} bxy%?z;’goigyg-i)?ridinium tosylate
(Compound 6¢c)

Nicotinic acid octadec-(Z)-9-enyl ester, prepared by the procedure described
in Example 2, (3.74 g, 10 mmol) was dissolved in a mixture of nitromethane (5 ml)
and methanol (2.5 ml). A solution of methyl 4-methylbenzenesulfonate (1.86 g, 10
mmol) in a mixture of nitromethane (2 ml) and methanol (1 ml) was added, and the
reaction mixture stirred at room temperature for 4 days. The clear solution was
evaporated to dryness under reduced pressure to afford 5.2 g (9.3 mmol, 93 %) of a
clear sticky solid.

'TH-NMR (200MHz, DMSO-dg) (ppm) &: 0.85 (t, 3H, Me), 1.20-1.50 (m,
22H, 11CH,), 1.70-1.80 (m, 2H, CH,), 1.96 (bd, 4H, 2CH,), 2.25 (s, 3H, tolyl Me),
436 (t, 2H, COOCH,), 4.42 (s, 3H, N-Me), 5.27-5.39 (m, 2H, CH=CH), 7.10 (d,
2H, Ph), 7.45 (d, 2H, Ph), 8.25 (dd, 1H), 8.95 (dt, 1H), 9.20 (dd, 1H), 9.55 (d, 1H).
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Synt hesis of (4-Methyl-piperazin-1-yl)-acetic acid
oct adecyl ester L- 30 tartrate (Conpound 4) 31 WD
wQo@4/08232824 PCT/ 1 L2003/ 000820 Stearyl al cohobPCT/E20@3/000820

g, 100 mmol) was dissolved in benzene (150 m) and

chl oroacetyl chloride (8.0 n, 100 mmol) was added

dropwi se over 10 mn. The «clear reaction m xture was
stirred at room tenper EXAMPIE 28 h. Traces of HCO

were renoved &)Z/4bubbl i ng nitrogen gas.

1- Met hPynpiesis eizd-methybdectadecth)-fremyloxycarbonyimethyl-

and the reaction m.xture stirred at room erature

for 36 h. 1-MQEPhY lﬁr‘g'é‘f'az‘i orifig, Eompii 705 by

filtrati A a i lghr -

mshi%gp%%gca\gﬁpﬁga gﬁ%(@?%c?sggr ggﬁ% eé’s isyef%hélﬁ(\)/\}?{%1 dN
methell RbrpHlinel6la 81, 60 nedoBndereviapakead &g atetoditiilee€lH0 mb) for 18

gilve the free base (38.8 g). The latter was dissolved
h. The readimmoinixtnee wesrbooled toirobmaespietatienarst evaporated to dryness.

At Setiadlevol 85 i ol bt PSR far e b
3 s i .
N N
cul afed: €, °62.11; H 10.07: N 5odg L E2 C '
stlcgfaﬁ&‘ﬁg%fogl: {E3BWsh SoIRS ndp 1991181 Qﬂ(létdl 1 ngf) 288mR€. 18 %)
Cal6ilaed: CH673Q; BD;10084; N, (BL14. FdunhVR, 63CRYEE,, 1 IDMEON J58.

m6: 0.85 (t, 3H, M), 1.18-1.30 (bs, 15 30H
?gdmNMm(zeéMm, @B,c:li}@pm) B: Y Gs 3Ll NS E-1.50 (m, 22H,

G B it b T BB b A s
(m, é)gkﬁﬁébgéﬁ@%; LA RS 526 &, 24 ColTind, 637339 (m, 28,

CHAcgimet hyl ani nonet hyl - benzoi ¢ aci d octadec-(Z)-9-enyl
estér HCl (Conpound 5) 5a)
4- Di et hyl am nonet byl - benzoi ¢ acid HO A suspensi on of
4-am nomet hyl -benzoic acid (92.5 g, 0.61 nol) in 98%
formc acid (127 m, K&s heated under

3.B
SRR R T AN A CE R Cpa——
sol ution ‘A@irlp(ﬁ?);l-eﬁjyﬁﬂﬂlium bromide (Compound 8)

A solution of 3-(2-bromoethyl)indole (1.12 g, 5 mmol) in methanol (10 ml)
was added to a solution of nicotinic acid octadec-(Z)-9-enyl ester (1.87 g, 5 mmol)
in methanol (5 ml). The reaction mixture was stirred at room temperature for 24 h
and evaporated to dryness under reduced pressure to afford the title Compound 8 as
a sticky solid (2.7 g, 4.5 mmol, 90.3 %).

'H-NMR (200MHz, DMSO-dg) (ppm) &: 0.85 (t, 3H, Me), 1.20-1.50 (m,
22H, 11CH,), 1.70-1.80 (m, 2H, CH,), 1.90-2.05 (bd, 4H, 2CH,), 3.4 (2H, CH,),
431 (1, 2H, CH,0CO), 4.95 (t, 2H, CHy), 5.30-5.39 (m, 2H, CH=CH), 6.30-7.60
(m, 5H, indole aryl), 8.10-9.50 (4H, pyr), 11.0 (br s, 1H, NH).
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kept at reflux tenperature for 10 h. After cooling,

20% HCl (130 m) was added, and the solution was
weraposmted to dryness. The white powder (131.BCDIL200331D0820

nmol, -100 % thus obtained was used in the next

reaction without further purification. 32 WO

2004/ 032824 PCT/1L2003/ 000820 5b) 4

Di net hyl am nonet hyl - berEXAMBERI9 oct adec- ( Z) - 9- enyl

ester HO Thionyl chloride (28.6 m, 0.39 nol) was

Symithesis of piperazind -phagdivsicd ogtadec-(Z)-9-enyl ester bitartrate

4- di met hyl am nonet hyl - benzoi c %c' d HO (65.0 g, 0.3

mol) in acetonitrile ($o6MRoun @ refluxed for 1 h,

o0 SRS 4 R L7 L5 e, pobtcoiconn m

was( %?flé_d N sofutidh B brutRs ofglleshloadetatd g prapakett efrovas 25 mmol

refluxed for 2 h. The m xture was allowed to cool, the
chl@bacttylseliloridelin acdtbrittiked(3ymi). | Fheamixtore weastisfluxed Hor 1.5 h,
acetonitrile (500 m), then aceton 300 ), and
coold te reemgiemperanrey and . evagorated tor ry/éesgf Wﬁt@rtqna gthyl acetate

SR e 5 AL VL U 0 e e v
Wa%%@%gi;[h gg r%aéa?gélggle( grpv@ﬁr, thig)e§ oil%ggllirhgsyw(?%és, %ngl\éﬂlréporated to
dryAdEHARE0dilY Seditue ks @isRolved an (il stal] ¥elunRCoHf ethandl3 and L-

(s, 6H NVe2 ), 4.30(t, 2H CH2Q0Q, 4,39, (s, 2H,
tart@hChiif, (75.038-Be @) intMeOll oremided. 7] ggob@mnzqnf)the gruds salt was

evag(gg@t@% %gggpywm Ehgfs%\{iat pees?.use %fea’%%ngv%fln da%et%%itri@ filtered,

s s BRI T MO o RS titivin MO
(40821{;@? ﬁgtefe@ arft ev%?rg@g%,(drpﬁ@mrme rfevidiibavay wesddveith EtOAc,

ed I n Exa 374 g, 10 mol) and ) .
filtéredormishadewith. E2Odc, 2thenmwtijh acetomedand ofitied ton give the title

m xture of nitronethane (5 nj) and neth I o .
Cofmipeund daas iaowhite x NOR-AYZERSCRRIS P(a‘f’gefroéﬂﬁ’ ﬁgﬁbgét ér ?1%6 P& 15
3 dg%g and evaporated to dryness 25 in vacuo. The
Mo i@ was di gested in hexane (20 nl), hexane was

CafiGH20: /8 132 BN€l42; N, 4.03. Found: C, 53.67; H, 8.66; N, 4.14.

IH.NMR (200MHz, DMSO-dg) ppm &: 0.85 (t, 3H, Me), 1.18-1.34 (bs,
22H, 11CH,), 1.54 (bs, 2H, CH, ), 1.97 (bs, 4H, 2CH, ), 2.73 (s, 4H, 2CH, ), 3.06
(s, 4H, 2CH, ), 3.30(s, 2H, N-CH,COO ), 4.03 (t, 2H, CH,0CO0), 4.22, (s, 1.5H,
tartrate CH), 5.33 (t, 2H, CH=CH).
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the residue dried to give the title conmpound as a
yel |l ow orange sticky solid (4.95 g, 9.6 mol, 96%.

WO BboMWR8ELOOMHz, DVBSO-d6) (ppm) S 0.85 (t, 3HPCIVE)2003/000820
1.20-1.50 (m 22H, 11CH2), 1.70-1.80 (m 2H, CH2),
1.96 (bd, 4H, 2CH2), 4.36 (t, 2H, COOCH9), 33 WO
2004/ 032824 PCT/1L2003/ 000820 4.42 (s, 3H, N M),
5.27-5.39 (m 2H CH-CEXABIEGE@l®d, 1H), 8.95 (dt,
1H), 9.20 (dd, 1H), 9.55 {;d’ 1H) . 6b) Synthesis

Symthesis bfy #-dintethyplaarinometbyhgnznio @std)@wnemﬂibrﬁ-mxlrﬁster HC]
chloride 5 (Conpound @
1- Met hyl - pyri di ni um 3-CHBBRYRGAD) hydr ochl ori de (1. 74

e Kt 1 G080 21 Bl e 96 2 (P46 ’hwa s"Hepared
fron‘i el RPAFRA M@ﬁé%cwmqw@ gHevanmd rocedure
A BofBRAAThSHe ) HelA {26y o proc

and o g, 10 nmmol) were ad

desdritsdddlie Exantplé b, naxxepir ehavecdaisly] mﬂc&ﬂho&tw%ﬁséda nnﬁeaihy)sﬁ oleyl
10 and evaporated to dryness under reduced pressure,
alcahol.give 4.1 g (9.66 mml, 96 % of a sticky solid.

CalqungXRCééS q?ﬁl’ 1847) ﬁg@ %ﬁ?n%cﬂ@%(,ﬁ Lyt 10.
L R H0FPpc PRob 5.3k P £ 82185 s, 228,

5 1 (@&t i 199, 1 C

116@% ST @ttty R PO L AT )2 82 (T o op (o 28

CHYCOY] ©1B9nst 2By PACE),) (SQﬁlﬁpﬂHdCﬂ‘rL%C]ﬂl) ),ch83 i, 1) i8dl 0 (d 2H).
oct adec- (Z) - 9- enyl ester, prepared by the procedure
described 20 in Exanmple 2, (3.74 g, 10 mmol) was

di ssolved in a mxturemmi@f hane (5 m) and
nmet hanol (2.5 m) thyI _
it i RO BE B B aedadld pkEad ERLNO Ry Fester HC!

added, and the reacti Qofipshrdeigtirred at room
tenperature for 4 days. The clear solution was
ev ajporaasadutiom of N—B@@sphmgr@lywmd (24d pridbssumel)tin agetooittile (50

ml), VNZIaS aglded portllonw?se 1/?1 -carbonyldnmldazole (3.24 g, 20 mmol). The
solution was stirred at room temperature for 1h, oleyl alcohol (3.15 ml, 2.68 g, 10
mmol) was added, and the reaction mixture further stirred for 2 h at room
temperature. The solvent was evaporated, the residue was dissolved in ethyl acetate
(150 ml), washed successively with 5% NaHCOs, 5% citric acid and water, dried on
MgSO, and evaporated to dryness. The residue was dissolved in 1% HCI in ethyl
acetate (100 ml), and the solution set aside for 6 h at room temperature, and
evaporated to dryness. The residue thus obtained was crystallized from ether/n-
hexane to give 1.6 g 3.65 mmol, 36.5 %) of an off-white solid, mp 101-103°C.
Calculated: C, 71.28; H, 10.12; N, 3.10. Found: C, 70.87; H, 10.33; N, 3.47.

'H-NMR (200MHz, DMSO-dq) (ppm) &: 0.85 (t, 3H, Me), 1.20-1.50 (m,
22H, 11CH,), 1.70-1.80 (m, 2H, CH,), 1.96 (bd, 4H, 2CHy), 4.15 (m, 2H,
COOCH,), 5.25 (s, 1H, PhCHNH,), 5.27-5.39 (m, 2H, CH=CH), 7.40-7.60 (m, 5H,
Ph), 9.20 (br s, 3H, N'Hy).
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25 clear sticky solid. 1H NWR (200VHz, DWMSO d6) (ppm
8. 0.85 (t, 3H M), 1.20-1.50 (m 22H, 11CH2),
WA 20000880 (m 2H, CH2), 1.96 (bd, 4H, 2CH2), BPCRE2063/000820
3H tolyl M), 4.36 (t, 2H COOCHI). 4.42 (s, 3H,
N-Me), 5.27-5.39 (m 2H CH=CH), 7.10 (d, 2H Ph),
7.45 (d, 2H Ph), 8.25 (dd, 1H) 8.95 (dt, 1H), 9.20
(dd, 1H), 9.55 (d, 1H). 30 34 WD 2004/ 032824
PCT/ 1 L2003/ 000820 EXAMPLE 7 Synt hesi s of
4- et hyl - 4- oct adec- ( Z) EXAMBIoky2ar bony! net hy! -

gcfﬁgjg?éltog %ﬂ%li?ﬁiﬁhiadc%&%ﬁ Bes Lyl B fr, (Compound
t

aceton trile ( totD g g PR LAMITTR, Ot e
wag\ A e@lseddticed By imbrinan g intsred fochak/bewisadtexin ta:ts (groups of 8

dryness. Acetone was added, and the sticky resid
ratswhtaihedpfrem Hiatlane@lanh $-2 svdelss okl abyhe baset f)a/thﬁ dail with 0.1 ml of

%mgﬁg%ﬁﬁgu%%ag % Iug’lgﬁﬁ ﬁ]t%{j%dp I%illiqergkg) ﬁgg{tg}gg{ggggffﬁlﬁgmﬁer Sigma)
con‘éderlulng\gf gﬁ‘leélt gggg@}één}i}% ]Tuggfc%ri%y][% ngil%of ﬂﬁﬁu}g@ tlae limbs
waschot@ t@%evéiogllb. -3%:da H% léieﬂﬁad %ﬁs%d(&@@%],e &38-18)summing

15-1.50 (m 2211,
the kéﬁ‘éﬂ)f of .th&- 1ﬂ1ﬂ8@mﬁzmon2blf e@bﬁ of tie @ (m‘dbs ama scale of 0-4, as

CH2) 03. 78 S 4. 08- 1011
zr@mi) ﬂ&omm z @é)al 1983). (“%he pgaK ommﬁ}me ustially S(ﬁ@.tpserved
LE 8 Synt hesis of

aroqnd[ %@%%ﬁ&&nu@%ﬂf Det hyl | - 3- oct adec- (Z) - 9- enyl oxy-

car i

S SR SNATLRT g SORERTY it 5 i

w1tl€ ]4@) Mg of @oﬂ@&uﬂ&idle(ﬂnt(m ank @Ifts‘alma (orﬁaﬁgles); ianbtheacgrdup was

oct adec-(Z)-9-enyl ester él 87 g, 1)
treated IV with the same amount of Compound 1 on day 14 after the onset of AA
(circles), and a third group was treated with saline (squares). AA was scored on a
scale of 0-16 by the degree of redness and swelling of each limb, on a scale of 0-4.
The results shown in Fig. 1 are the mean + SE. As shown in Fig. 1, Compound 1

could protect the rats against the inflammation caused by AA.

EXAMPLE 13

Anti-inflammatory effect of dimethylamino-acetic acid octadec-(Z)-9-
enyl ester (Compound 1) - protection against EAE

EAE is an experimental autoimmune disease inducible in some strains of rats
by immunization with myelin basic protein (MBP) in complete Freund's adjuvant
(CFA) (in Lewis rats) or with an emulsion of the rat's spinal cord in incomplete
Freund's adjuvant (IFA) (in DA rats). The animal experimental disease serves as a
model for the human autoimmune disease multiple sclerosis. The disease develops
in the animal about 12 days after immunization and is characterized by paralysis of

various degrees due to inflammation of the central nervous system. In some strains,
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in methanol (5 m). The reaction mxture was stirred

at roomtenperature for 24 h and evaporated to
waoleonoss2under reduced pressure to afford the PECT/IIE2003/000820

Conpound 8 as a sticky solid (2.7 g, 4.5 1nnol, 90.3

% . 1H NWR (200MHz, DMSO-d6) (ppm) 6: 0.85 (t, 3H,

Me), 1.20-1.50 (in, 25 2211, 11CH2), 1.70-1.80 (m

like 4ht 1629 ratltl%)pa&gl%is(m, lagiHip BCHZ) days dnd ﬂtd raﬁ—ﬁsually recover
4.31 (t, 2H, CH030), 4.95 (t, 2H CH2),
unless they2die, dtmrng:th)e peakael meeroacu(tmpa@bims |Iﬂcf?ﬂl%f %tram of rats like

the@ema/totbgo ielpeis AR Dbis4T 6 88 RRHBEE o Syt hesi s of
@F { %{I}E C{ ‘flﬁtdh‘gu%ﬁ a%se%%@ﬂf&f EAE, % 1Y ofPbBtained from

oun Ut i'on”of pi perazi ne

DA( ilfg s 'Waf fr@a%é:n MeRiwed fhndc @hipBéd rfhoeoghlP with a5 spasla before

a solution of crude ol eyl chloroacetate
1rnn(1nﬁmlame Rdts overe 5mmumuted o lone sabeutpheats injdction (just under the

acetonitrile (30 m The m xture was refluxed for 1.5
sknﬁ mtoc‘dnel darsabbasson th@rﬁ@dr\ﬁtthr?é)oahb eanigion prepared from 1:1 IFA

e L 8, PSR s o
h d h

T .

tubé)’ciz%afse%iﬁﬁle grﬁé’(l))v ¢d b&n@le‘iémﬂeu‘ﬁ@‘su B8ju?bnt, CFA). The

nol taric acrd 0 g, 2eqds.) in

emiibioh was @ﬁdﬁﬂl byTﬁi?cumﬂoutwmhl a(g‘astt@lt glasdeysiape andsa needle, 1.2
evapor at ed to dryness, and the solid residue treated
mnvdiametare Ratd weid @gutalr]yt weighed and siamingd fpr clinical signs of EAE.

ressisdsealt e sedh o ers SRRl reyeda Boabariius 1 wil
T - .
e, B i i+
sevgfe't%ﬂil raﬂyéﬁﬁf(LBﬁ:aneh'e‘E al. und 9 as a white,

non- hygr oscopi c powder, n’p 130-132 C (10.45 g, 15
nun@toups % or 7BIAC sirainefdmale; ras, $2; wlelaksaoldz wee imnpglized in

Found: C, 53.67; H 8.66; N, 14 H-NI\/R
the [bwgd)f@@;pagp nvigh @l gsl et fg(pipaé/@ ]_c@n‘ialg g%*z mg of whole,
homogenized DA spinal cord, for a total of 200 mg per rat. On the day of
immunization, the rats were treated by intravenous (IV) injection with 40 mg
Compound 1 in 0.5 ml of saline or saline (control). The rats were scored for EAE on
a severity scale of 0 - 4 as described above. The results are shown in Fig. 2 as the
mean score + SE. The results in Fig. 2 show that Compound 1 (circles) could
prevent the paralysis to a significant degree in comparison with the untreated

control (squares) rats.

EXAMPLE 14
Effect of dimethylamino-acetic acid octadec-(Z)-9-enyl ester

(Compound 1) on skin allograft survival
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20 22H, 11CH2), 1.54 (bs, 2H, CH2 ), 1.97 (bs, 4H,
2CH2 ), 2.73 (s, 4H, 2CH2 ), 3.06 (s, 411, 2CH2 ),
wW@2@0/032822H, N CH2000 ), 4.03 (t, 2H, CH20CO) , PdT/B2003/000820
(s, 1.5H, tartrate CH), 5.33 (t, 2H, CH=CH). 36 WO
2004/ 032824 PCT/1L2003/ 000820 EXAMPLE 10 Synt hesis of
4-di met hyl am nonet hyl - benzoi ¢ aci d oct adec- (E) - 9- enyl
esBRIn ek trdfsplmeativh Wa) camidtdut lesseftialip un ded@itfed. Bigk et al.,
2.1 Inhol, 46°%, np: 194-6C, was prepared 5 from
1999)). dilws} my¢ecawieno sikavierti andelarai seciions oﬂ@ﬁin( wete gut o the dorsal
ed.i

ide R S SeReoal oo RS SR e . o
puc ST S Sk 5 Ot el s
O SOV 12 g oed g e BB o
allo@raBi3 e re@pientiiezy graftedorto the HorseHzeoDEd putdes. %lis,toacryl (B.

H _PhCH2), 5.38 (t, 2H, CH=CH), 7.83 (d, .2H), 8.10
Brayml, MzigungeExXABL Eflql;urgﬁm HesTmBaRst) A¥Asn f@;ehlé?fi/—ll) %Y@B’tl‘& cthe graft.

aci d oct = (7Z) =9- I 1 15
NotgCund Ao R B Hhion ST JBCKbas 3Dy S TREGHR a0

ac Ltrl i i

1Tk kAR b A9 SARCRGRAOECS ks old, wer
graf8& Withon cnis fisll ithickaesstskio graftsefipay €5UBE/6 Gemale, mides Bl weeks

al cohol (3.15 m, 2.68 g, 10 mml) was added, .and the
old.r@aché day wif graftingf agrowr of réoipient mage wap trgetedgthepgvith saline
or TNGw il Kb kb salinoncaninpingd ae & oauei b ) Thedehay rejoction was

c iively with 5% % Cithi ' .

scolE RS Sl i i S50 DR PR L B T Bey i
Coﬁgﬁ@lﬁ] le g%%’cﬁesl) ! %&%’eﬁqongée‘r frg r%%n%a?fgtﬁﬁ ajyRh (theQurittoated control

on set asi room
(squeEPehRleure, and evaporated to dryness. The residue

thus obtained was crystallized from ether/n-
EXAMPLE 15
Use of dimethylamino-acetic acid octadec-(Z)-9-enyl ester (Compound 1) as an
adjuvant for MBP peptide in the treatment of EAE

Having shown that Compound 1 is a potent anti-inflammatory
immunomodulator, it was of interest to test its effect as adjuvant together with an
antigen recognized by inflammatory T cells associated with the pathogenesis of a T-
cell mediated disease such as an autoimmune disease, for the treatment of said T-
cell mediated disease. EAE was chosen as the model for MS and a MBP peptide
was chosen as the antigen.

EAE is induced in 7-9 weeks old female Lewis rats by injecting each foot
pad with 25 pg of guinea MBP (50 pg total) in CFA (Sigma). The disease develops
about 12 days after immunization and is characterized by paralysis of various
degrees due to inflammation of the central nervous system. The rats are scored for

paralysis on a scale of 0-4, as described above in Example 13.
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25 hexane to give 1.6 g 3.65 mmol, 36.5 % of an

off-white solid, np 101-103C. Calculated: C, 71.28; H,
waeooad32shy 3. 10. Found: C, 70.87; H, 10.33; N, PGI/H2003/000820

"H NVR (200MHz, DMSO-d6) (ppm) 6: 0.85 (t, 3H M),

1.20-1.50 (m 22H, 11 CH2), 1.70-1.80 (m 2H, CH2),

1.96 (bd, 4H, 2CH2), 4.15 (m 2H, COOCH?), 5.25 (s,

1HEASh GHvaidded by A7 ¢BliS that mec@ihizidefingd detesmriargs of the MBP

5H, 30 Ph), 9.20 (br s, 3H, NH3). .37 WD 2004/0 2§52€f .
molegie.) The omjooE) d qutin the Lewis gt is composed of the peptide

con e BN e e P BB AR AP AR
 DISRLOS (OTULELIAREROTTRIR, LRSI, 1A5P p71-90

peph@& ket ICbmesuridh e dsa@(guoéntt & RO inWHih e devdlopient of EAE,
i nconpl ete Freund' s adjuvant (IFA, mneral oil

Levapmataj groupsaof &+8lase fticatgd Bii@ml_)bcumw; nnjﬁgtiqnsrgf _the p71-90
penbhe e B S A R S P ST in st
aloduffty Y7 bERID, oh THEAR 8B ub ARt a9 and five days

lateﬁ‘ggagf?ﬁ)? oPbnQad — BF and@8F U PBEforERhARMIZafioftwith MBP. The effect

The peak of the arthritis usually was observed
of the atsatimealy with p71-00/Compoizdtli om.thOFAKris wssested dysmeasuring
. Wwas treated jntravenously (1V) on the day, of )
incidemeeranchsaverity of the diseasg- H7 decsease i dhermaxiralsdegree pf paralysis

comfia i RetHea BT e BT oo dit B o0 ikt B Raping yar with
Corf\?\p?tﬁﬁ{ds gralnne a%iﬁé Lo th tR1ct bt tRA YaASvAd: Zﬁgfi@e such as

squares). was scored on a scal

p71090.8/BP péiiddeir &€ eafulsiodneil @adpsumd I1i isgcaplabkaofi modulating
limb, on a scale of 0-4. The results shown in Fig. 1
EARneratke mean + SE. As shown in Fig. 1, Conpound 1
could protect the rats against the inflanmation caused
by AA. 20 EXAMPLE 13

EXAMPLE 16
Use of dimethylamino-acetic acid octadec-(Z)-9-enyl ester (Compound 1) as an
adjuvant for recombinant hsp60 in the treatment of AA

AA is induced in Lewis rats, 7-9 week old females, by immunization at the
base of the tail with IFA containing 1 mg of killed Mycobacteria tuberculosis
(Sigma; 0.1 ml of 10 mg/ml) as described in Example 12 above. The degree of joint
inflammation is graded on a scale of 0-16.

For the treatment of AA, groups of 5-8 females Lewis rats aged 7-9 weeks,
after induction of AA, are treated with 100 pg of recombinant hsp60, the
mycobacterial epitope recognized by T lymphocytes in adjuvant arthritis in PBS or

_emulsified in Compound 1 (5 mg), or with Compound 1 in saline alone, by

subcutaneous injection on the day of AA induction (day 0) and 7 days later (day +
7), or on day —14 and —7. The effects of the treatment on joint inflammation are

assayed as described in Example 12.
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Anti-inflammatory effect of dinethylam no-acetic acid
octadec-(2)-9- enyl ester (Conpound 1) - protection
W@o@i0382EAE EAE i s an experinental autoi mmunePdi/H2a63400820
i nduci ble in some strains of rats 25 by inmunization
with nyelin basic protein (MBP) in conplete Freund's
adjuvant (CFA) (in Lews rats) or with an emnul si on of
the rat's spinal cord in inconplete Freund s adjuvant

(IFA) (in DA rats). Thﬁm&ﬁ er| ment al di sease
serves as a rmdel for aut oi nmune di sease

n‘ﬁi M(ﬁhg%gymeﬁg l)TQ t’i'é 3833 oS *@09 engi‘ eSt3F tartrate

muni za

characteri zqgonp M@Byﬁhlﬁbﬁfs IPPHVelih Reactienr ees due
to inflammtion of the central nervous Qsi%stem In sone

st Delayed-typ8 hypaodwithdRs AD RO/ & L ealzaDdsflanmdtey reaction
mdn%eEé bf%’ff\g’lt(glﬁilgst Spsitied o et L Gl agieny gy caFauTIer Pigain types
f
of apiffy faresydlRhia PEPTRRET o] Lo it i in BB C ©

ang\g £ ﬁ}sttts'tég)? D'lFI‘P hreddionk 'Wéf@ ih@itednd thé snCGH 8-week-old female

assessnent E, spinal cord obtained from

BATBISMI&GS THeOﬁﬁéb wehavaskignd by ne l?dalt ﬁlqﬂfdaﬁbh}bﬂ/@()m Et& of a 2%
spatul a before i nmunization. S were i nmuni zed

oxamiens @Mmyamthyhenpécphmyl@ uxazodmeﬁ}pneh&gmk,l Bi. ILcmis; MO)
t he dorsal fthet W|th20I | si on
soluap@gara@etqne Ve ail |(4:A Vol vaoto tbets av¢d ahgomegf the gnice. Six

VTSN TN VI T I
appfé’éati\éﬁcm EP{):{' QU]S?{Q okHDAbAY E@%‘tlé‘gsg'fe%}lxﬂeﬁﬁ R’eﬁ%@) min after

reund"s adj uvan si on was
i Ydrid'g
e SRS L ORI 3 D7) o

the malgm@dam sixeavhnedube (caltidlt e@h-tedated eaf oFAfeatedAwith PBS).
four-graded scal e was used to assess clinical
Aftereddrhiovys, the melﬁaoélllyﬂm@mailont was measukadbysing the mouse ear-

swefl?q?gggeégg%ci yfq gc?rlcar(ljt 1&1&}330 gg@ c‘tselgﬁg«] %ﬁe‘éﬁqugﬁg Wi{hobgmpound 3
Was(@ﬂrﬁ?l?ité(? N @%II‘CS é]rggs%)()w&qrpﬁ‘?% £ TrRafer] \pﬁhsg ?]1? 9nd 2 mg

I nmuni ze

ig%cmig i’?ﬁg@i?%iotﬁ%lbgfﬂ Jﬁgﬂll%ﬂ)@r 2.5 99unad %f rdspéetively).
EXAMPLE 18

Compounds 5, 9, and 11 inhibit DTH skin reaction
Mice were induced with DTH as in Example 17. Treatment was given 30
min after the challenge by applying compounds 5, 9, and 11 in doses of 0.5, 1, 2,
and 4 mg in 40 pl. In addition, a positive control of dexamethazone (2mg/40ul) was
administered. A group of DTH induced mice was also treated with (4-Methyl-

piperazin-1-yl)-acetic acid ethyl ester HCI (negative control.)

The results of test compounds as well as dexamethazone showed positive
results in reducing inflammation in the DTH model. The negative control, an ethyl

ester, did not show any positive results. The results are shown in Fig. 5.
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honogeni zed DA spinal cord, for a total of 200 ng per
rat. On the day of immunization, the rats were

wo e@ansas2by i ntravenous (1V) injection wth 40p@mIL2003/000820
Conpound 1 in 0.5 m of saline or saline (control).
The rats were scored for EAE on a severity scale of O
- 4 as described above. The results are shown in Fig.
2 as the nean score + SE. The results in Fig. 2 show

that Compound 1 (circles) could revent the paralysis
to a significant degreE)zAM:]ﬂanﬂpson with the

e gk SLb oML A ST} ...,
5158 rCHRRA S M Rl ooy el syl

12 dBARS Plratipabf edts Wese aadatddethithudiffesar nini@irty o Compound 3 (10,
described (Birk et al., 1999). Thus, mce were shaved K _

50, 406 o 2002mgrSC aindayot? bifone wedustiontofithe sitaase.dds shown in Fig.
side of sacrificed donors and cl eaned in

6, Gemergms: Sopnldmapiegt dig RivagepBEAATwo  pat ches of

dorsal skin, 1 cn2 each, were cut fromthe
anesthetized recipients 5 (Nenbutal 6 ng/m, 0.25

m /mouse) in preparati gxAMPLRre2@! | ograft. Two donor
al l ografts per recipient were grafted onto the dorsal
| esi oned pdLffbetsof Conipoanidy3 SCehnd peros ohdLAlhgen AG
Mel sungen,  Cernmany) was applied around the

raff. .
NodeABtwias indeved imSrweekrelhfentgle d s ratgas C%‘dgﬂéiﬁ iy Eyample
ver the grafts. .l n.t.h perinment, groups of 6 BALB/c
15 g@%ﬁl%ﬂh‘gg@eaé’lg\@gﬁg lﬁl?%f‘&mere 10 grafted with 1 cn?,
ful | i ! L %ﬁﬁ@)%@ecﬁ t8d with
vveeIkls(BﬂHo?%l.F&@eﬁ §? %%Sa§¥ %}E ag? {an %,Zlﬁaf) gfr up " of cares Wi
diffefsit Riintd € onpouhd S 86l 30, t106rorB00hmgR BiCnim therbatk on day 7
with 100 gl saline containing 10 ng Conpound 1. The
befomyindfictian ef theodisewss. The vats averascered iar 0g.2 severifescale of
transplanted skjin in the mce treated with Conmpound 1

0-4(asidesprsagd ahgrvigt JBa TPSgAe SROWBADEIS-Son with the
u ntlrneflnto%l(ljerce %fiﬁlent,]gioﬁﬁﬁgf‘fa% 27 Mififals per group) were treated with

different amounts of Compound 3 (0.2, 1, 2, 10 or 20 mg) per os, every day, starting
from the day of EAE induction. The rats were scored for EAE on a severity scale of
0-4 as described above. The results are shown in Table 1 and in Fig. 8.

In a further experiment, Compound 3 was administered per os every other
day, starting from the day of EAE induction, and was found to be similarly effective
(not shown).

The results of the experiments above show that Compound 3 could protect

the rats against EAE when administered subcutaneously or orally.
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EXAMPLE 15 Use of dinethyl am no-acetic acid
octadec-(2)-9-enyl ester (Conpound 1) as an adjuvant

wo c004BR2pepti de in the treatnent of EAE 20 HaRGCTTL2003/000820
shown that Conpound 1 is a potent anti-inflamuatory
I mmunonodul ator, it was of interest to test its effect
as adjuvant together with an antigen recogni zed by

inflammatory T cells as_so’l:"ableelj wi th the pathogenesis

ﬂf a T- cell se SUCh aS—aR—adt+-61 llrlqln

nedi-ated-disease—_sy o ——
di deempound3 Ppse { r eat ndleanCligde §cqre ce| | nedi’ativhibition
di seazlgl. EAE was c¢hosen as the nodel for MS and a MBP
pept i 825 was chosen as the anti gen. | EAE i s induced
T 7-9 eks—ord fiemal'€ LeW Syi@is by [ njecting each
foot pad with 25|g of guinea WBP (50 ¢ total) in CFA
(Sigma). glhe di sease devel ops2 mbout 12 days after 28
i muni zation and ils characterjzed by paralysis of
various ldegrees due to inflamihtion of the central28
nervous system ThHe rats are scored for 30 paralysis

on a scale of 0-4, as descri b&®P above |{n Exanpl e 114
40 \WO-2004/-032824- PCHH12003/Q0P820—EpE+s—catusedgy
T cell's that recogni ze defineé5getern1nants of the P
notecut The meggr— VBP determigrant Tm[the CLew s Taf
is conposed of the peptide consistinglof the sequence
71-90 of VBP (hereinafter p71-90 peptide). In order to
test whether administration of the encephalitogenic
MBP p7]1 -90 5 peptide with Conpound 1 as adjuvant can
al so inhibit the devel opnent of EAE, Lew s rats,
groups of 5-8, are treéﬁ%&BﬁPLﬁﬁghbcutaneous

e W
| i . ' ) ) )
?ﬁ]ﬁ??ﬁ%ﬁf @‘#ﬂ%ﬁ%}ﬁ;ﬁ &%%%g@ \f/eél? ¢ %b%vl? g%(tg‘r’efs (%)E/}ﬂ%?(,i in anmple

15 88bwdavith ghthedPig MBP-in CI&S ore i mmuni zati on with MBP.
The effect 10 o% the treatnment with p71-90/ Conpound 1

on Rite VA€ ireatad seithedomponnd(i0Q mgid)dperic es.alhbie rats were

scomGHE AR ope HgEHE Sl Are S5eTREd BBAYF.cl I 1SR Table 2
10 andwhr} ti*ittg.hs &Z)JW %lg)atpég}ﬂp%%n'd Buld’ %r&%ctv“cﬁehrats against EAE when

administered orally.

Table 2
DOSE Mg/Kg Mean % | % Mean
Clinic Inhibition | Sick onset
Score rats
PBS 0 2.81£0.46 0 100 12.3
Comp. 9 100 1.9320.45 31.4 100 11.5
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Compound 1 and saline without the peptide indicates

that a relevant peptide such as p71-90 MBP peptide in
wW@rooe/08dssd on wit h Conpound 1 is capabl e of nodeCEIL20¢8/000820

15 EAE in rats. EXAMPLE 16 Use of dinethyl am no-acetic

acid octadec-(2)-9-enyl ester (Conmpound 1) as an

adj uvant for reconbi nant hsp60 in the treatnent of AA

20 AAis induced in Lewis rats, 7-9 week old fenal es,

by i mmuni zation at the base of&&‘h tail with IFA

containing 1 ng of kill edzwg i@i a tubercul osis

anobammanddgrdimeses TRt fpln ApOZRALHPEHs of oA deotate

a scale of 0-16. For the t%@g’nent of AA, groups of
5-8 females Lewis rats aged 7-9 weeks, 25 after

i n@gtidagterofcefde (62 isr smimehutontodifidiop ugedffor the treatment of
reconbi nant hsp60, the nycobacterial epit Oﬁe )
multipteogelerasis G OPAXMNG Pt estrdemankueint evar Phaimaceufigals Ltd.,

T
i 8 305 AL G, Doy b ey of

clinida®adyiRMont ih OFAE.I nfA] | gilesar effed agsayxed asth GA, its
described in Exanple 12. 4T WO 2004/ 032824
adnRaiEtratian O 06820 additiveBliay Boost its effects. In the present example,

the g%gg&%ﬁh%g;:v{)@i _{%%)a%lgc c;rlgg@?l%{ Wu@nt was tested on
.nhi bi DIH ' ' 5. -
EAR R apd porbs Spasras e Pensmes

reaction induced by cytokines secreted by certain TH
cell s when they encounter certain types of antigens,

i S Mat&sileh GlatietexapetateréGA) I wanprivideat by Kiava Pharmaceuticals
inflammation. As a first step, DIH reactions were .
Litdi, lstastsdlyiophilizs dsmonse spmahvserd drmagsnatce(MBRIER Eom deR mice

was, prearsd 2oy Bistonasbian Nbahyh! f3hei?PRIA S8 ObePLubl were
puréﬁ@s%ﬁggtﬁmb;e 6 & RS ZoRUPAPITG); SPBYE 2-RleddEbtoethanol,
concavalin A (Con A) were from Sigma; Trypan Blue from BDH; DCCMI
(Defined Cell Culture Media) and RPMI 1640 medium were from Beit-Haemek,
Israel; L-glutamine 2mMx100, MEM (Minimum Essential Media) — non-essential
amino acids x100, and sodium pyruvate 1mMx100, all sterile, were from Bio-Lab,

Israel.

Experimental animals: EAE was tested in CSJL/F1 mice, immunological
response was tested in C57BL/J6 mice. Healthy, specific pathogen-free, female
CSILF/1 and male C57BL/J6 mice, were obtained from Harlan Animal Breeding
Center, Jerusalem, Israel. The mice were 9-week old at the initiation of the study,

weighing 20g + 15%.
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solution in acetone/olive oil (4:1, vol/vol) to the
shaved abdonen of the mce. Six days after

wa@emgiosiszat i on, one ear of each nouse was chal PENY2d03n00820
topical application of 20 | of a 0.5% oxazol one
solution. Treatnent was given 30 mn after the
chal | enge by applying 20 | of Conpound 3 at vari ous
doses (1, 2 and 4 ng) on 15 the chall enged ear of each
nouse (control: non-treated ear or treated wth PBS).

A. Pest Brojopohdox EAEhe extent of inflanmation was

oo D e WPl IR QER R, ot b Bloh Y1 E

Conpound 3 was quantitated. The results are shown in
Fig. 4. Treatnent wth 1 ng and 2 ng Comooumi

o inhi b| ted}lf«;lthﬁinﬁégbﬁe‘ stizon (12,5 % and 8% " No of
ot WPLE 1eAdditive(hdiavant 9, and 11 |
WSP}aactl on Mce were induced wi th DTH! mxce j

—as—A E allp Freatrent—was—given—30—mn—afiter
tht chall en @O)appl W corrpounds 5 9, and 11 i |J10
UO0§5€S O [ n ad |t| n,
a %osi tive con#sr'o?C of gggnﬁem%gfnb}l 18
adm ni stered. A group QBm bhd 3900EH) @gséga*s al so
treated|wi th (4-Methyl - p?per azgg- 1-%&1 acetic jacid
etByl ester HCH (negatPBB control.) The results ppf 10

test cofpounds as wel|] as dexamst hazone showed
positive results in r@&@@@lﬁg mla(m@%%n in the DTH

nmde h noot
Ty 1 T

— e ||c9ati ve—C€ S0—ester,
nof show any positive %§Kjlvte§ fﬁth-?]‘e”JdF’toé‘s e shom
T Fi g, 5. 42 WD 2004/ 032824 PCT/ T1C20037 000820
EXAMPLE 19 Effect of Conpound 3 on adjuvant arthritis
(AA) AA was induced in 8-week-old female Lewis rats as

descri bed in Exanple 5 12 above. G oups of rats were
t r @) dmmmzaﬂmr eMier ween® immurizedsd A‘p‘gﬁ)'ﬁob O{qEAE dryduction,

00 or fore inducti f.
with e S Tsion TG et T tgrovis 13 B solieR b oy CPmppund 3
(gr&ﬂ)e Zs,atvﬁtha@drﬂﬁ(t)urﬁa‘s in PBS (group 3) or with PBS alone (group 4),
administered SC in the flanks, at a volume dose of 100 pL/mouse (at the right and

left flanks, 50 ulL/flank).

(iii) Preparation of GA emulsion in IFA: For immunization of group 1, a
GA solution in PBS (100 mg/mL) was diluted 1:2 in IFA to yield a final
concentration of 50 mg/mL for injection of 5.0 mg/mouse GA (0.1ml). The GA +
IFA mixtures were transferred into a syringe (2.5 mL) connected to a second
syringe through a Luer lock bridge and mixed well by transferring the material from

one syringe to another for about 10 minutes until the material was well emulsified.

(iv) Preparation of GA solution with Compound 3: For immunization of
group 2, a solution of GA in PBS (100 mg/mL) was diluted in a solution of
Compound 3 in PBS (10 mg/mL) to yield a final GA concentration of S0 mg/mL for
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EXAMPLE 20 10 Effect of Conpound 3 SC and per o0s on

EAE EAE was induced in 8-week-old female Lewis rats as
waleaansised i n Exanple 15 above with gui nea piBCIVBR00IN00820

CFA. In one experinent, groups of rats (7 animals per

group) were treated with different anounts of

Conmpound 3 (10, 50, 100 or 200 ng) SC in the back on
dosélaf 50 mkPmbeieGa\ i Fettintrhonizafion loé cohgehgmupThequal yolumes of

were scored for n a severity scal e _of

EAE -
Congeastnd dEH mgmd.) A PR Cxahialchete AN il}heﬁi‘ngaliﬁggwraﬁon of
COI]SI%'{}%? r3\/\gﬁ)1( gt%?r @{qlté)&ua{if %Pééoﬁgﬁﬁ%ﬁ@éirﬁﬁhy S 2 Rf'Compound 3
oS oy i o, (BATTLCRYE O mgHEfte vl
to 2§Qﬁg&g for EAE on a severity scale of 20 0-4 as

_descrl ed above. The results are shown in Table 1 and
in Fig. 8 1In a further experinent, Conpound 3 was

adm ni_stered. per os ery ather ay, .starting from .. .
¢ navhBAES indugetiond RAFoHas daducess by giniceting P encepbalitogenic

sinmlarl.y effectd 0 r S0 ;
agefl, JanPiifies oL BRCIE ol oorB R R s o EBigbpleRBacterium
z‘ub%gl&% 13V Ra 38 ot pAls vhaR AHal &flissis toxin IV.

subcut aneously or orally. 43 WO 2004/ 032824

PCT/ 1 L2003/ 000820 Table 1 Conpound 3 Dose Mean Cinic

Score % inhibition (ng) 02.90 0,2 2.128 1 2.1 28
2 4vP (Hinical obsepetiap and; sgpring: The mice were observed for

abnormal clinical signs and behavior, daily after immunization. They were weighed

before immunization and once a week thereafter until the termination of the study.
Ten days after induction of EAE, the mice were examined for EAE clinical signs
and scored. The EAE clinical signs were observed and scored from the 9™ day post-
EAE induction until the termination of the experiment according to the following
five-graded scale to assess clinical severity: 0, normal behavior; 1, weight loss; 2,
tail weakness; 3, hind legs hypotonia and weakness; 4, hind legs paralysis; 4, severe
total paralysis; 5, impaired respiration and/or convulsions and/or full paralysis or

death. All rats having scores of 1 and above were considered sick.

(vii) Interpretation of results:

Calculation of mortality: The number of sick and dead animals in each
group was determined, and the incidence of disease and mortality rate was
calculated as follows:

Incidence of disease = No. of sick mice lfl ETOUP 100
Total No. of mice in group

47



EXAMPLE 21 5 Effect of Conpound 9 per os on EAE EAE
was induced in 8-week-old female Lewis rats as
waleaansised i n Exanple 15 above with gui nea piBCIVBR00IN00820
CFA. Rats were treated with Conpound 9 (100 ng/ Kg) per
os. The rats were scored for EAE on a severity scale
of 0-4 as descri bed above. The results in Table 2 10
andCalcuFtpn fs peroenhaicti@itypolinel Sercenthge padiviyt acherding to
rats agai nst EAE when adm nistered orally. Table 2
morntahey Way adcwated aslol®Wan  Cinic Inhibition Sick onset

Score rats PBS Q,/%ﬁéoiélﬁ 9 éogg gZ. 3 Conp.9 100

1. 980 ARk 4 44 38240
PCT/ 1 L2003/ 000826 of EsaavpicEirpgon@ohgroupd 3 pronotes t he
I munol ogi cal effects of glatiraner acetate (GA)

5
a 4talewiption pfemsae quoaion ofadiscassuansheasstapbisgasey The mean
the treatpent of , nmultiple sclerosis,. AXONE (1
5 durgtiyah SRidSRse 804 OBt fElaRs eSS oy Syaaanicolited
has | = ' | a9 : .
be .e?r‘gﬁ%ﬁi@lét%%%é nQﬁ%}r{ ro a%{c??i %&3{5 V%H ﬁ)o%?ér%l? P@%ﬂl%?e& The
maiRRe sEbres bf eqtH 6f ted (rRitiecnithe tdsh ﬁﬁ(ﬁi{cﬁﬁ/bﬁd&@lﬁmed.
clinical synptons in EAE. Although these effects are
sedrhenntdn @aximalsscote @AM S) of thatgrowp wias lealutated as follows:
addj tives may boost jts effects. In the present
ex adxpnaximal ok afeaach royserwmbgr PHMiGH rhegrawp
Conpound 3 as, an.adj uvant s,te d on EAE outcone
10 an ‘?rﬁ%ntéﬁlé@ﬂtﬂ‘?rb{”@w&ﬁp e‘?ﬁ?rf?h Y6yi cal response.
Materials: datiraner acetate (GA) was provi ded by
Teva Pharnmaceutical s
MMS of treated group
MMS of control group

Percent inhibition = 1- ( ) x 100

Calculation of the mean group score and percent inhibition: The scores of
each of the 10 mice in the test group was summed.
15 The mean group score (GMS) of the group was calculated as follows:
2. scores of each mouse / number of mice in the group.
The percent inhibition was calculated as follows:

Percent inhibition =1- [ GMS of treated group ] x 100

GMS of control group
20
B. Test Protocol for Immunological Follow Up:

(i) The mice were divided into 6 test groups as shown below:

] Immunogen | I Noof
o Group o oo Additive/Adjuvant 0
| (ugmouse) | - mice
N GA (75) CFA + 5 mg/ml MT 10
B GA (75) ; 10
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15 Ltd., Israel; lyophilized nouse spinal cord

honogenate (MSCH) from I CR mice was prepared by
w@eekogpseal Lab, Netanya, Israel; |FA M tuberPCl/as063/000820

were purchased fromDifco; CFA, pertussis toxin

(PTX), PBS, 2-nercaptoethanol, concavalin A (Con A)

were from Sigma; Trypan Blue from BDH, DCCML (Defined

CeCl Cullture Media) and F@%?Pagﬂ&)y@gl L%@n\grg\g A;:' om0

Beit-Haenek, 20 Israel] tamne A

( NDni num Essérdy () NEdLLa)CmI{p@ﬁn&SS(GOtMgainoum no atl ds

A A= A=A oo our ottt

frBm BI 0-Lab, 1srael. E@mp%l(S%u%&ﬁleﬁéeEA[EVﬁja@

QAL =

¥ 100 ald—sodi -V LV

tested— ce, T nmumnotggical 5 ns
was teste Wﬁum nfegpomad 3t r(§00§:\ng@P 0

pathogen-free,” Temale CSJLF/ 1 and nale C57BL/J6 m ce,
wer e obtained fromHarlan Ani mal Breeding Center,
Jerusalem Israel. The mce were 9-week old at the

initiation of the_study, 15%

2004i) dgup pnization; M@GS’V@I@O@Z@UHIA‘?C? irééigﬁope%mplﬁg} collection.
Engﬁs&%%g (1}%\/\} EF%E &V\ﬁ gsghu L@;r{sdgg Pﬁ %&% é&%ltﬂr@&%oﬂﬁd 3 were
ad et i TRink, TPg TBHASY AT 1 TRt 3 (0.5

ng/ mouse) + 3 - PBS 10 (Vehicle - O 1 nL/nouse) 4 -
PB S (Vehicle - 0.1 ni/nouse) 10 5(||f | mruni zat i on:
M cgiii)dPiepamtion o & A entalgnbisf OFA : ZABolutivoaifi @A, in PBS (final

GA concentration of 1.5 mg/mL, for dose of 75 pg/mouse) was diluted in CFA to
yield a final concentration of 0.75 mg/mL for dose of 75 pg/mouse GA. The
mixtures (GA + CFA) were transferred into a syringe (2.5 mL) connected to a
second syringe through a Luer lock bridge and mixed well by transferring the
material from one syringe to another for about 10 minutes until the material is

well emulsified.

(iv) Preparation of GA solution with Compound 3: Compound 3 was
dissolved in PBS to yield 10 mg/ml for 500 pg/mouse, and diluted 1:10 to 1 mg/ml
for 50 pg/mouse. GA (20 mg vial) was dissolved in PBS to yield 20 mg/mL
solution, then further diluted in PBS to yield a final GA concentration of 1.5 mg/mL
for dose of 75 pg/mouse. Equal volumes of Compound 3 and GA or PBS for control

group were mixed.

(v) Safety assessment: To test new formulations for safety, a follow up was
performed in which the mice were observed for abnormal clinical signs and
behavior, daily after immunization. The mice were scored according to following
chart: 0 — normal behavior; 1 — slight toxic signs (piloerection); 2 — moderate toxic
signs (partial eye lid closure, hunched posture, hypoactivity, apathy); 3 — severe
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30

with an emul sion of GAin IFA (group 1) or a solution
of GAin Conpound 3 (group 2), with Conpound 3 in PBS
W@ gooaopes3) or with PBS al one (group 4), 10 adnmPeii/Hi200348$0820
SCin the flanks, at a vol une dose of 100 gL/ nouse (at
the right and left flanks, 50 L/flank). (iii)
Preparatl on of GA enmulsion in IFA: For inmunization of
toxigr sigps {ataria, Génsvolsidrisp rgaspmgBssplmmmgfamlmma@ndomamw) 4 —
1:2 inIFAtqg yield a final , 15 concen G{IOH g
dea&g/l\&weﬂmreuwlgl\é@d befose immynigation and Qo ﬁﬁ(é ay At eW@l@ﬂlOﬂ of

the gy DR R s RSB0 A iRl Sy SERvLt Shpepvation.
duebfd 496 APhASRE BBlsbvdy ﬂfs@éb%f R BllNhet Eﬁ)uﬁt qHeakpleens were

om onhe syringe to another for about nut es
wei ﬁédl hnd bglesmbedy deightsratiowasscsalduateded. 20 (iv)
reparation of GA solution with Conpound 3: For
I mmuni zati on of group 2, a solution of GAin PBS (100

( 1/({%‘/:&)0“&' |r§1t e%F Wie’?f'gil’o E& P &g& undad:i.] g@up W sterile

lyﬁ/ rglr%&ﬁg foi 8 %9&%9& A Raend g@eh&&@@ﬁé@égﬁ%m%&mm and
coﬁte@@’éﬁs WercRA &ﬂtur&? Wﬂpﬂfédﬁnﬁ%@ BHsblite, twmc&ﬁs‘éntratlons of

(vehicle) were m xed. The final concentration of
GACamauﬂmaﬂbrS% mg/iné aid Spog/ind, aﬁmmmmnn@rmmroi &y °C, 5%
npound 3 |mTun| zed control oup \ga Qi
C%d&g@m@a@nm@ﬁ collscteg g deded g@fdﬁ\?%\‘ﬁ@ CytoXings sz'sretlon
nmy/ kg) . (v) EAE induction: EAE was induced by
i njecting the encephalitogenic agent consisting of

. |
t USSP 58 ol SRR LT By RREUELS H0 splceps was

perﬂﬁiﬂd&@hplo&rmg BLISA. €Ol were &dtivitedin-olseandlli-Arsearetion levels
scoring e mce were observed for abnornal clinical

werd dgtectad usipgreanroercial itsyacgprding torthermrosides)s. ingthegfions.
were wei ghed before inmunization and once a week
thereafter until the termnation of the study. Ten
C ﬂg&@ fter induction of EAE, the mice were exam ned
: E clinical signs

(i) EAE results

A summary of the mortality, mean maximal scote, group mean score, mean

onset and mean duration of disease is shown in Table 3. Suppression of EAE signs
was noted in the group immunized with GA (5 mg/mouse) + Compound 3. A 60%
inhibition in mortality rate, a 16% decrease in MMS and a 23.7% reduction in GMS
were found. This suppression of EAE signs in the group treated with GA+
Compound 3 was superior to the suppression seen in the groups treated with either

Compound 3 without GA or with GA+IFA (another additive).

(i) Immunological follow up results
IL-2 secretion from spleen cells of immunized mice is presented in Table 4
and in Fig. 10. In groups immunized with Compound 3 (without GA) in doses of 50

and 500 pg/mouse, IL-2 secretion from spleen cells was not elevated in response to
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15 and scored. The EAE clinical signs were observed
and scored fromthe 9th day post- EAE induction until

wo b@40828pd nat i on of the experinment accordi ng tRCT/HE003/000820
followng five-graded scale to assess clinical
severity: 0O, normal behavior; 1, weight loss; 2, tail
weakness; 3, hind | egs hypotonia and weakness; 4, hind

GAl eQ6n Pa(ahytsspecific astiveoe) diddheteagailal2yleivels ib,all groups. There
i mpai red respiration and/ or convul sions and/or full

wasgao effoetiof Gempoandid snmonaspecifie CORxyaREVaEGtes of 1

oA BSTALON Wit G Topisor Cortaqpndrhuch Bpfe BE of hemouse
caug%cgﬁ(%%cpéﬁ% ﬂghl'@fléedil E'elﬁaiﬁr}eﬂ%ﬁféﬂ Ro\®&, deL2Ideefere higher

€ I ncidence sease a nortality rate was

thar thdsa St direshlacn E€lld 1aken floas heniamahiztidsenl 64 ame.
of sick mce'in group x 100 Total No. of nice i

n
gIouwpuriZativh ¥OHAGAITBRE/ MRaEeH L Qa0pr a3 10 a dosk ofi 1S40 iugimouse
of percent activity: The percentage actj vjt cordin

alsq gausegrLod pegretinn fiop epless gallsn ;q%pp%ﬂo"%y@ﬁ%pgﬁ i lesser
= (1 - % dead mi.ce in tr e f 0 .

extuefiobe oy Bl Py’ €41CEKER e bt Emptitocd with GA

aloxg rati on of di sease and onset of disease: The nean 5

ration of the di sease and onset of di sease expressed

in SkEfes v apahoateddno abiadrend] dtehavionfortdiimicad angns. All scores
maxi mal score and percent inhibition: The maxi nal
wexscbres of each of the 10 mice in the test group were

su d. Th a ximal score (JMVB) of the group wa
cal COMRPRRT 25 ag) $and he e HEOTRsRg SrncdiR fetsehad no
f_m [ e al e t : :
adﬁgﬁ!ggﬁf?cg noﬂm'g{é‘lfcgapvgﬁglgt 2%}?%@10}@0%05’9\? %‘B{el?%@ n1ilorrna1 increase in
wéiBhi &f dgpeeximately(1.5MAmehisd er) egysgroup ) x 100 MVE of
control "group Cal culation of the nean group score_and
peFlxeratid phispleehomeighh ¢o dotal dodyfweight of mice was similar in all

groups.

D. Conclusions

The data presented here show that addition of Compound 3 to GA promotes its
beneficial effects in the EAE model (particularly on survival) and promotes its
immunological effects (cellular response of spleen cells to GA).

Treatment with Compound 3 with or without GA showed no signs of
toxicological abnormalities. Therefore SC injection of Compound 3 has no
detectable acute inflaimmatory or toxic effect. In addition, treatment with

Compound 3 with or without GA showed no signs of immunosuppression.

51



10

each of the 10 mce in the test group was sunmed.
The nmean group score (GvS) of the group was cal cul ated

W@200/0B1801s :
in the group. The percent
foll ows: Percent
] x 100 GVBs of control

i nhi bition =1-

Pr ot ocol

15

for

E scores of each nouse / nunber PET/M2063/000820
i nhi bition was cal cul ated as
[ GV5 of treated group
group 20 B. Test

| mmunol ogi cal Fol I ow Up: (i Tabke3nice were divided
Lnto A ¢t ________________________________gggg:_g__ nf_
@ reapméadijt | ve/ Ad TGA (75) CFA
+ 5 nmg/m [MI' 10 B 032824
RRYPAUPL2003 0 @erpo use)gMs D GA Mean
(75) Conp (n%ggég b0 gg/am)use) ound 3 (500
g/ mouse) 1 F Gﬁ (75) fonpo puse) 10
(Dbse | mrunj Gmdet on| Digh@e (Malae prii or | Duration
to spleen cal | ect]on, I ) As?gd o
sengimogse) pfayps hiigtaba vk |GB weried- inh. | (days)
adm ni stered SC ih the flapk, ol yre ldose of] 190
L/ mouse. (Jii) Preparation off GA emilsionlin CFA A
solution of GA injyPBS (final || GA concentrgtion off 1.5
% for dose of 75 g/ nous was diluteq in CFA to
AFG i haljjgongentrati on 0.75 jng/ nL éﬂd&se of
75 Ymise A Gh 1 TNR/P M Xt Urch sl Gy 3 CPA) PRTE" | 37 Juos 11
L r ansfuee red Syri nggoy ) coyvndcted tg a
second syr{ nge thfough Luerf | ock byidge fand m xeds
> y g g Z g
Compound
3 +GA | 10.6 2.9+1.0
5.0 mg +0.8 @10 4.2 +0.8 3.7 [#.2+0.8
/mouse 0% 6.0% %
Compound
3+PBS | 103 710 4.7 +0.5 3.340.6 | 32 [r7+05
0.1 mL +0.5 0% 0%
%
/mouse
PBS(control
) 10.1 ho/10 5.0+ 0.0 3.8+0.5 4.9+ 0.3
0.ImL +03
/mouse

inh.” = inhibition
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mat eri al
m nutes until

the materi al

i s

wel |

fromone syringe to another for about 10
emul sified. 15

w@ oop/oBasepar ati on of GA sol ution wi th ConpoundpPGI/IL2003/000820
di ssolved in PBS to yield 10 ng/m for

Compound 3 was
500 g/ nouse,
g/ nouse.
20 ng/ nmL

sol uti on,

and diluted 1:10 to 1 ng/m
GA (20 ng vial) was dissolved in PBS to yield
then furKdleke 4li | uted in PBS to

for 50

vield a fipal GA conceptration of 1 5 ng/m for dose
of 75 Hi-2Seretibndeom\Ail0fSplan CelipofiGA Imamunizéd Mice
PRS for contr 20 grqup vwere mixed. () _Safoty
Activates $ent : ATo teBt nﬁﬁ f&mul ali oBFs—for| sakety, [a F-
foll oy u rnfor in whith the m Wer e
obser ye daf‘or ap ’?mal cﬁomp{:al 3>|E s and %Ié?igvi qu
condai | Y | g+ NS r:tgmtl cs%ugme m i 75ug/m
accordlﬁg to fpllow ng chart ehayi or;
(mgmL)s|CBAt tox|c signs |(pil oeref® noder dt e
toxic| signs (partial dye lid c nched Comp.3
postufe, hypoaftivity, |apathy); 49 W) )
2004/ (32824 PCr/11L2003/j000820 s (at axi|s00 pg/m
convullsians. {}LSPJ_QQ_LJDQ_LMF 1
uncdhddQlus) ;  JUQldeat {HURLce wiiUQIuei gh f or UQL
imunilzation ahd on thg day of ¢ tion-ofl the
25st udy J7h humaffd-Hr ound¥QlLt he sl udy w0 ki nat 4a7-4
25§ TOT [REFYS O[ISer VAT, — Uil 100)7 et UgEEy
of severé disepSe’in alll e gr ¢upsS. The] Spl eens |were
CobAvied o8 and pabeen/ bgd%.&/ei ght425at i o 68al cul|a8&d.
) el l cultlire. Spl led

for each group in sterile

extracted,

counted. Cells were then cultured with nmedi um as

basel i ne,

g/m and 5 gg/m,

37C, 5%
for

| evel s of cytokines secretion.

two concentrations of 10 GA as activator,
and Con A as positive control,
COX2. Supernatants were collected and tested
(vii) Detection of

RPM nmedium Cells were
resuspended in enriched DCCML medi um and

25
at

cyt oki ne secretion in primary cultures from spl eens

was

in-vitro and I L-2 secretion | evels

using commercial kits according to the provider's

i nstructions.
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C. Results (i) EAE results A summary of the nortality,

mean maxi mal score, group nean score, nmean 20 onset
wa@pa4eamed dur ati on of di sease is shown in Tabl BCBIL2003/000820

Suppression of EAE signs was noted in the group

i mmuni zed with GA (5 ng/ nouse) + Conpound 3. A 60%

inhibition in nortality rate, a 16% decrease in MG
REERRENLCES % reduction in G5 were found. This

sup ressi on of EAE si 3ns in.the group treated w

. angaRilgimeH; 99@%@1@@@%@@ &n@&&%qulprgﬁﬁeratwn
{ d t th 3 witho
dur8$ PR et A int By s 28tnants OZRVRERT PRstas 4y ¥h99-

follow up results IL-2 secretion fromspleen cells of

' ik €41 9. TheRjURBRN & shdtk n%l%ltﬁn odlskel auEgeft rejection.

n groups immuni zed wth Co 3 (w thout
Prdcn]\fdzt!sﬂfaabﬁ’c&@ce IBA96: 5080680/ nouse, |L-2 secr et| on
fromspleen cells was not elevated in response to 50
WD 2004/ 032824 PCT/ 112003/ 000820 = GA.. Con
norH@b@bltZ,l Y. &talval B3 Ioings |chTe1é[QH)hQQ¥ESI wéla;*,e jof vaccinate

Qup Ther e. S no f t of Compound 3 on
agaﬁbs,tla HP‘Frte ltbf" felnG%lz‘lfé &I muni zation with GA 75

gg/ nouse + Con'pound 3 in a dose of 50 g/nobuse caused

oﬁﬁgicﬁgisoncf r GpavieL Lﬁlﬂha peEppo Sé}uffé\ E., 2001,

vvere her than those found in spleen

Anﬁ@klhﬁnf AR 6ODUR Ggﬁelgmﬂﬂﬁ&hé%ld\fobﬂ?l bt WitB.anti-inflammatory

| muni zation with / mouse+ Conpound 3 in a dose
activity>AezigimmkisieschADswg Ras;sét(l) #82-48&8creti on from spl een

cells in response to GA (although to a | esser extent

than I1L-2 I evels found |n S Ieen cells taken frommc

i nuereRbgnviliG. A ahi ok y TEBPFBE @Hds fsw@linating

exg%gxpgquglr@ behaV| or ra@i{‘lg ﬁtgsam@sgai%%&ﬁ %Bx%ﬁh syngeneic
spitflidord8f&sn 1_'é Fﬁq}i&'E %8111%15@91 NeRrSnRuMsIb gt 63:493-205.

m ce showed si ar, normal 1 ncrease 1 n
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wei ght of approxinately 1.5 g/nouse in 10 days. 15 The
ratio of spleen weight to total body weight of mce

wow4®8as24 ar in all groups. D. Concl usions TheCTiHL2803/000820
presented here show that addition of Conpound 3 to GA
pronotes its 20 beneficial effects in the EAE nodel
(particularly on survival) and pronpotes its

i Mrenakodt cdal, Bthite ). sDjaeld G, a¥ixoas@onge Af Z@ghe@iml H., et al.,
cells to GA). Treatnment wiith Conmpound 3 with qr
1993 Fusther sudieromr dhe, @dﬂVQﬁ@C]@y ofts@ggr}gloty(ggmggpnd ester analogues,

abno i erefore SC injection of Conpound 3
Vaagine Lmlé‘éhzétlég?e acute inflammtory or toxic effect.
In addition, treatment with 25 Conpound 3 with or

20037 S48, Y 159855 BocR Sl R P L Saen | P8 WO ep!

Toxveglt 8841 313-69roup Mean rate MVS GVS Mean Dose Dnset
Dead Val ue Val ue Duration (ng/nouse) days) "total
inh.* +S.D. inh.* + S, in | EA+GA
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trea;t@nl%g’? ?@gateg&agy Sa@%?mgp@ 456&% deylﬁa%?g%s 6@56’.%‘% Sﬁer‘r)s. Y% -onment
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/o Conmpound 3+PBS 10.3 /10 1.7+0.5 3.3+40.6 3.2 .7+0.5
0.1 m. +0.5 0% .0% %/ nouse PBS(control 10/10 5.0+0.0
W@2@+4032%524 9+ 0.3 76.13 O 1nL /nouse inh.* = iPEI/Di20030000820

5 10 52 WD 2004/032824 PCT/1L2003/ 000820 Table 4 1L-2
Secretion from5x106 Spleen Cells of GA Immunized M ce
Activator - B G D- E- F - GA GA Conp. 3 GA Conp. 3
CL&AMS®nc. 759/ m+ 759/ m 501t g/ m 759/ m + 500 g/ m 75g/ m
(mg/ m.) CFA Conp.3 + 50g/ m Conp.3 500 pg/m 0 UQL UQL
UQL UQL UQL UQL 2.5 79.7 47.9 UQL 66.0 UQL 27.4 25.0

188.0 124.3 76.5 7 1 A 2.5 426.8 419. 6
L. 22608 9 %P?ﬁmﬁ?‘%og?f%m%é%]fﬂ%%%/ 032824
PCT/ | L2003/ 000820
O

—

R1—O0 ]
or of a pharmaceutically acceptable salt thereof, wherein R1 is Cy2-Cy4 alkyl
or C;o-Cp4 alkenyl, and A is a residue containing at least one acyclic or cyclic
amino group and/or at least one heteroaromatic ring containing a tertiary or

quaternary nitrogen atom, for the preparation of a pharmaceutical composition for

treatment of inflammation.

2. The use according to claim 1 wherein R1 is a C15-Cy alkyl or alkenyl.
3. The use according to claim 2 wherein R1 is a Cy4-Cyg alkyl or alkenyl.
4, The use according to claim 3 wherein R1 is hexadecyl, octadecyl,

hexadecenyl, octadecenyl, cis-9-octadecenyl, trans-9-octadecenyl, cis-9,12-

octadecadienyl, cis-6,9,12-octadecatrienyl, or cis-9,12,15-octadecatrienyl.

5. The use according to claim 4 wherein R1 is cis-9-octadecenyl.

6. The use according to any one of claims 1 to 5 wherein in said compound of

general formula I the residue A is selected from the group consisting of:

€y
R3
% N~R4
\( R5
R2

56



10

15

20

25

REFERENCES Beyer S. and PilgrimH 1991, D e Henmung
der Endothel zell proliferation durch Ester der
wda20hiosaseet hyl benzoesaure (PAMBA), Pharnmazi e PCT/IL2003/000820
46:597-599. Birk et al., 1999. The 60kDa heat shock
protein nodul ates allograft rejection. 5 Proc. Nat.
Acad. Science USA. 96: 5159-63. Holoshitz, Y. et al.,
1983. Lines of T |Iynphocytes nediate or vaccinate
agai nst aut oi nmune arthritis, Science 219:; 56.
Konvbetiedr B2sisdl, @- CsHsllsyk o8yl euarelleilnvhersin any;ml moiety may

be bRy B Aol by o T Bty Yl myaroy, NR6R, o

CRENHAE TN, A58 bt SIS DS 5
1ndE’jSéHJeﬁﬂ5/Q§' H 6eCes Alky®nst Rieaie R iceth@r vikpaie iieogeh atom to

aut oi nmune encephal orryel itis in DArats imunized with
whisjiriheyeire attscpheldaﬂormoa a- ianubmbﬂredrpa@w@emrmgw@ptsonally 1nterrupted

adj uvant, ur oi mmunol ogy. 93-.205. r kwar
by pn oxygen At pl'f\'%y ARiTREER @rcmg optiopal né'é@tltwﬁg?%&g s pakyl; and

ReRAaHR R blRsaRely & P ERr B s

21( gﬁ gﬁélg»’fﬁﬁbstf(&fea W NIRYR Myr €R SRINKGRY7, WH&% R6, R7 and R8
ti1on

Pre et propri'etes pharmacodynani’ques
eachus indegerriehtly 3 deClCdukyl; and Ann. Pharm Fr ancal se,
10: 435-440. 20 N xon-Ceorge A., Miran T., Dionne G,
Pen@idy C. L., et al. 1990, The adjuvant effect of
stearyl tyrosi ne on a reconbi nant subunit hepatitis B
surface antigen. The Journal of |nmunol ogy, 144(12):
479 Penney C. L., Shah P., and Landi S., 1985,
[ thod for the synthesis of |ong-chain alkyl
esters mno acids, J. Og. Chem 50:1457-1459. 54
WO 200 824y PCT/ 1 L2003/ 000820 Penney C. L., Ethier
D., Dionme G, N xon-CGeorge A, Zaghouani H. ., et al.,
1993, FuR®her studies on the adj uvanticity of stearyl

tyrosi ne and ester anal og
wherein R9 is H, C4-Cq alkyl or 1ndoly1(C1 Cy)alkyl, and X is a counter ion,

or R9 is a pair of electrons and X is absent.

7. The use according to claim 6 wherein the residue A is of the formula:
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(4-Methyl-piperazin-1-yl)-acetic acid octadec-(Z)-9-enyl ester tartrate;

(4-Methyl-piperazin-1-yl)-acetic acid octadecyl ester tartrate;
4-Methyl-4-octadec-(Z)-9-enyloxycarbonylmethyl-morpholin-4-ium chloride;
a~-Amino-a-phenyl-acetic acid octadec-(Z)-9-enyl ester HCI salt; and

Piperazin-1-yl-acetic acid octadec-(Z)-9-enyl ester bitartrate.

10.  The use according to claim 6 wherein the residue A is phenyl substituted by
NR6R7 or CR8R8NR6R7, wherein R6, R7 and R8 is each independently H or 1 C;-
C6 alkyl

11. The use according to claim 10 wherein A is phenyl substituted by
CR8RENR6R7, wherein R8 is H and R6 and R7 is each methyl.

12. The use according to claim 11 wherein said compound is 4-

dimethylaminomethyl-benzoic acid octadec-(Z)-9-enyl ester HCl or 4-
dimethylaminomethyl-benzoic acid octadec-(E)-9-enyl ester HCL
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RL OAJ[I] 5 or of a pharmaceutically acceptable salt
thereof, wherein RL is Cl12-C24 al kyl or Cl10-C24
w@bkdoagisz4 and A is a residue containing at | eaBCT/Oree03/000820
acyclic or cyclic amno group and/or at |east one
heteroaromatic ring containing a tertiary or
guaternary nitrogen atom for the preparation of a
13.phéafimegsuddcoading doetaimt 6 whefain A isrthatgreup: of
i nflammation. 10 2. The use according to claim1l
wherein Rl is a Cl12-C20 al kyl or al kenyl. 3. The use
according to claim2 wherein RL is a C16-C18 al kyl or
al ke . 4. The use according to claim3 wherein R
is hex#dec I octadecyl, hexadecenyl , octadecenyl,
cis-9- g£ trans-9-oct adecenyl, cis-9,12-
oct adecagitenyl”, CIS 6,9, 12- octadecatrlenyl or
cis-9, 12R85- octadecatrlenyl 5. The use according to
claim4 wherein RL is cis-9-octadecenyl. 20 6. The
usewheeat Ronig HoCay, aike @f indohil(E;-C4)atkyd andeXeism countet ion,
sai d conpound of general formula | the residue Ais
or BB isatpadr ¢f Jastrors epdXpiscdsenisti ng of (i) RB * N~-R4
R5 25 R2 56 WD 2004/ 032824 PCT/1L2003/ 000820 wherein
R2 is H Cl-C6 al kyl, aryl or aral kyl, wherein any

ary. [ : it -
147 YIRTRASGTRIPS, UHETS MER 89 8 PBRLIE Al g X i
abseft, "6r R9 Adimhetd{] ok Qﬁdkﬂ? ﬁﬁlrar@lXO@s al &tnterbrageled®ed from the
each 5 independently is or C1 al kyl, or R4 and
groep congistihg of ehidridehbromideoipelidaanhiosplaiii ch t hey are
attached forma 5-7 nenbered saturated ring optionally
i nterrupted

15.  The use according to claim 14 wherein said compound is selected from the
group consisting of:
Nicotinic acid octadec-(Z)-9-enyl ester;
1-Methyl-3-octadec-(Z)-9-enyloxycarbonyl-pyridinium iodide;
1-Methyl-3-octadec-(Z)-9-enyloxycarbonyl-pyridinium chloride;
1-Methyl-3-octadec-(Z)-9-enyloxycarbonyl-pyridinium tosylate; and
1-[(2-(1H-indol-3-yl)-ethyl]-3-octadec-(Z)-9-enyloxycarbonyl-

pyridinium bromide.

16.  The use according to any one of claims 1 to 15 wherein said pharmaceutical

composition is for treatment of immunologically-mediated inflammation.
17.  The use according to claim 16 wherein said pharmaceutical composition is

for the treatment of an immunologically-mediated chronic or acute inflammatory

disease, disorder or condition.

59



10

15

20

25

30

by an oxygen atom or by a nitrogen atom optionally
substituted by C1-C6 alkyl; and R6, R7 and R8 each
wo pabefozasdent |y is Hor CL-C6 al kyl; (ii) phenyPCT/IL2003/000820
substituted by NR6R7 or CR8R8NR6R7, wherein R6, R7 and
R8 10 each is independently H or Cl-C6 al kyl; and
(iii) N+ X RO wherein RO is H Cl-C6 al kyl or
18.i nditiey u§ECheClndahk o , claind LX- wherein caiddreréiansaid Jghaamaceutical
RO is a pair of electrons and X is absent. 7. The use
compesitien isfor theiraatment wf an entoimmainecdipense, As¢vere pllengy, asthma,

o SE3 AR e hin) i 35, BT o b i iced rom
el PPeAGETS S e e SR ERPIL A ARBREPY s

neuREProYEction, Ergﬁn%%ﬁ/&ﬁﬂi@ﬂ/,bhrcﬁﬁc ugcdrk oftHeadkiin,dr schizophrenia.
el'ectrons or Cl- 25 alkyl; R4 and R5 is each

i ndependently H or Cl1-C6 alkyl, or R4 and R5 together
57 WD 2004/ 032824 PCT/1L2003/ 000820 w.,¢th the nitrogen .
19.at ohhg BsepgcoRdingdp clpian 48 tvshgrem %g AripimMmuRRiseaseds multiple

saturated ring,optiaonally interrupted by an oxygen
sclgrosfh o2 THyman ARPHG SARHM opt i onal |y substituted by

Cl-C6 al kyl, said ring being selected fromthe group

consisting of pyrrolidine, piperidine, norpholine,
20.pi PEi@zs eaccarting -toe¢lhioh pi P evirzéinesaid Himaiharthsitic condition is

according to claim7 wherein R2 is H or phenyl, R3 is )
thepmataid hyarthsitisa  repgtive ofaribirisist rwite, Reiteisd syBdegmae.e attkylosing

H.or. .Cl- alkyl, or. R4 and. R5 together, with the N
spoipdgfiis B QHAeE A AHPB of LRGiShEs TOTHEE BB HBFTHE Dt

or a piperazine ring
21.  The use according to claim 17 wherein said immunologically-mediated
inflammatory disease, disorder or condition is myasthenia gravis, Guillain-Barré
syndrome, or other inflammatory disease of the nervous system; psoriasis,
pemphigus vulgaris or other disease of the skin; systemic lupus erythematosus,
glomerulonephritis or other disease affecting the kidneys; atherosclerosis or other
inflammation of the blood vessels; autoimmune hepatitis, inflammatory bowel
diseases, pancreatitis, or other disorder of the gastrointestinal system; type 1

diabetes mellitus, autoimmune thyroiditis, or other disease of the endocrine system.

22. The use according to claim 21 wherein said immunologically-mediated

inflammatory disease or disorder is psoriasis.

23.  The use according to any one of claims 1 to 22 wherein said pharmaceutical

composition is for oral, topical, intradermal or parenteral administration.

24.  The use according to claim 23 wherein said pharmaceutical composition is

for subcutaneous, intravenous, or intramuscular administration.
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optionally substituted at the nitrogen atom at

position 4 by nethyl. 10 9. The use according to claim
w@20hes220 sai d compound i s selected fromthe PQr/oLep03/000820

consi sting of. N, N-Di net hyl am no-acetic acid

oct adec-(Z)-9-enyl ester; (4-Methyl-piperazin- 1

-yl)-acetic acid octadec-(Z2)-9-enyl ester tartrate;

15 (4-Methyl -pi perazin- 1 -yl)-acetic acid octadecyl

ester tartrate,;

25.4- M tRprmacaicabisempeyition dhy isdyeatrsah i e mation sigrprising
o b 1Y 8Ll 8 A BB 3R Bortib ot

Pi perazin-|-yl-acetic acid octadec-(Z2)-9-enyl ester
bitartrate. 20 10.QThe use according to claim®6
wherein the residuge A is phenyl substituted by NR6R7
or CRBRBNR6R?, in R6, R7 and R8 is each

i ndependBitty—Qor 1 A- C6 alkyl. 11. The use
according to claim10 wherein i s phenyl substituted

by o025 phineRiiNRER]y wepeibie Rt tirerébfamheRinRMisRT ,+Gy4 alkyl or
each nethyl. 12. The use according to claim 1l wherejn

C108Giqd albsmybiend Asis 4 regidwetcentainingordessiiongaasyelie ogeyelic amino
oct adec- (Z)-9-enyl ester 1 or 4- .. .
PG A SRSORR TSR I g CoRaaing aetpriny g quatemary
. I . 30 58 WD 2004/ 032824 PCT/1L2003/000820 13.
mt@%éﬁ&gdﬁaccor ding to claim6 wherein Ais the group:
N+ X RO wherein RO is H Cl-C6 al kyl or
i ndol yl (C1-C4)al kyl and X" is a counter ion, S5 or R9
26.i s Hheaharmicentieal camposition Xtcairdinghecinim 24, whiereinuBd is a Cy»-
accordi ng to claim13 wherein RO is a pair of
Coctlkpkorgtikeryld X is absent, or RO is methyl or
i ndol yl ethyl and X' is a counter ion selected fromthe

27.  The pharmaceutical composition according to claim 26 wherein R1 is a Cy-
Cys alkyl or alkenyl.

28. The pharmaceutical composition according to claim 27 wherein R1 is
hexadecyl, octadecyl, hexadecenyl, octadecenyl, cis-9-octadecenyl, trans-9-
octadecenyl, cis-9,12-octadecadienyl, cis-6,9,12-octadecatrienyl, or cis-9,12,15-

octadecatrienyl,

29.  The pharmaceutical composition according to claim 28 wherein R1 is cis-9-

octadecenyl or trans-9-octadecenyl.

30. The pharmaceutical composition according to any one of claims 25 to 29
wherein in said compound of general formula I the residue A is selected from the

group consisting of:

(i)
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group consisting of chloride, brom de, iodide and

tosylate. 10 15. The use according to claim 14 wherein
wa@ adod/ogasepound i s sel ected fromthe group coOnBCHIL20¢E/000820

of . Nicotinic acid octadec-(Z)-9-enyl ester;

1- Met hyl -3 -octadec-(Z)-9-enyl oxycar bonyl - pyri di ni um

i odi de; 15

1- Met hyl - 3- oRBadec- ( Z2) - 9- enyl oxycar bonyl - pyri di ni um

chloride; 1dMethyl-3
NQ\Rnyloxycarbonyl-pyridiniun1tosy|ate;

H-|ndol 3-yl)-ethyl]-3

enyloxycarbonyl pyridi ni um brom de. 20
accordlng to any one of clainms 1 to 15

wherei n sai d pharmaceutical conposition is for

treatnment of i nmunol ogically-nediated inflamati on.

17. 0 | e oie a

o R A LBl LS I RALRIA NG arv molety may
be i unsubsiitags adrl wubstituide dyc miwoj cwyanoadiale hyitanyyaN®ROR7, or

25 di sease, disorder or condition. 59 WO 2004/032824
CR@RBNR@?);SR@O@BZD a1gir Teclgeteontc obrdi-hg alkyls| Bt nﬁ@? R5 each

indfgendsitlyia f pEGTrenalGh Gt g%&tﬁ SR itroz8H atom to
whtE RS o afhdied fRAINE.T nfimBic Sh AR oo ASSRE I RArupted

by 8h @%?géﬁfhﬁﬁﬁ 0@ By 22ni¢fdgen iaford RPEIRARRY silstiliedaseC s alkyl; and
as Zhei nmer's di seas€, 5 neuroprotection, organ
Ré6rRGand R each, 1ndhpmdent1yl1&:Hrsr Of-Gsradkdki n, or

schi zophrenia, 19. The use accQr m 18
ohotG) Phai csuawatmmwe%@ B S bl o7 and RS
uman, a itio 10 20. The use
eacg‘cbso‘PaF%“quﬂXr&OFnb‘iﬁqugﬁ sai d human arthritic
conﬁ }QI onis rheumatoid arthritis, reactive arthritis
eiter's syndronme, ankylosing spondylitis or

other inflammtion of the joints nmediated by the
i mune system 21. The use according to claim 17

whef i id i munol ogi cal | y- nmedi at ed
-

N
R9

wherein R9 is H, C;-Cs alkyl or indolyl(C;-Cy)alkyl, and X" is a counter ion,

or R9 is a pair of electrons and X is absent.

31. The pharmaceutical composition according to claim 30 wherein the residue

A has the formula:
F|{3
* N~R4
\l/ R5
R2
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15 inflammatory di sease, disorder or condition is
nmyast henia gravis, Guillain-Barre syndrone, or other
WO pdos@soset ory di sease of the nervous system pBOI/i2903000820
pei nphi gus vul garis or other disease of the skin;
system c | upus erythematosus, glonerul onephritis or
ot her disease affecting the kidneys; atherosclerosis
or other inflammtion of the blood vessels;

aut oi nmune hepatitis, inflanmatory bowel 20 di seases
panehetr R2ss Hira straight df brangbed @3/ Ehalky! selected from the group

gastroi nt est t [
congunagmﬁmét%yi&?éy Pram ispbbmt, b ﬁéé?éﬁz ¢ SegrbuldL pentyl and
crine i
nesS RGBSR R LS BB or 01
alkglé Waﬁd q¢5 dhaphd ﬁ{debéncﬂbqfﬁf}ﬂ Plsblsc 156 Q&yl TdeRUSsfd RS together
cording to any one of clains 1t Wherein said
withiBé mieegdn a@im te ovhids thayoarei zstta‘ched cfonh a §-Gpinenibered saturated

intradermal or parenteral adm nistration., 24. The use
ringepiodiaily mt@rmpmdwbzsamn@mm aganoorph&rawﬂtt&&qncaﬁom optionally

SRS B0 5 1 B, BB csivin o
e S e e

pharmaceutically acceptable carrier and a conpound of
the general formula l: 1A R1 O'q[l] 5 o0r a
32. phaThaqahatmwelultlya]ac@Bposabba asaondlmgwéq elwim $hevharein)R2 is H or

pharsd 854 Ebft aindingl decian R-ba Reyii@enH oy Lo alkyl, or R4
ancgg.hq 3?11% “pthtatglg{l\?ﬁosﬁ 3$ %313%}% agr}gta%a?% ogen a{[{ drlr-TB H(ilén e ring
or BRSSO s Bl i x4
mefhdr maceut i cal conposition according to clai m 26
wherein R1 is a Cl16- C18 al kyl or al kenyl .
33. The pharmaceutical composition according to claim 32 wherein said
compound is selected from the group consisting of:
N,N-Dimethylamino-acetic acid octadec-(Z)-9-enyl ester;
(4-Methyl-piperazin-1-yl)-acetic acid octadec-(Z)-9-enyl ester tartrate;
(4-Methyl-piperazin-1-yl)-acetic acid octadecyl ester tartrate;
4-Methyl-4-octadec-(Z)-9-enyloxycarbonylmethyl-morpholin-4-ium chloride;
a~-Amino-a-phenyl-acetic acid octadec~(Z)-9-enyl ester HCl salt; and
Piperazin-1-yl-acetic acid octadec-(Z)-9-enyl ester bitartrate.
34,  The pharmaceutical composition according to claim 30 wherein the residue
A is phenyl substituted by NR6R7 or CRBR8NR6R7, wherein R6, R7 and R8 each
is independently H or C;-Cs alkyl.

35. The pharmaceutical composition according to claim 34 wherein A is phenyl
substituted by CRSRENR6R7, wherein R8 is H and R6 and R7 each is methyl.
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15 28. The pharmaceutical conposition according to
claim 27 wherein Rl is hexadecyl, octadecyl,
wheooatizasenyl , octadecenyl, cis-9-octadecenyl, PCHIR083/000820
oct adecenyl, cis-9,12-octadecadi enyl,
cis-6,9,12-octadecatrienyl, or cis-9,12, 15-
octadecatrienyl, 20 29. The pharnmaceutical conposition
according to claim28 wherein RL is cis-9- octadecenyl
or trans-9-octadecenyl. 30. The harnaceg%!cw

36. coﬁﬁwnhaomaa@ttmag i eqpesitAy aprordme: ig FlRIPS 35, Wherein said
cotga s e SRR B b PPt et o
-l RSP Aok BARIEORERS e I her e n

any aryl noiety nmay be unsubstltut ed or substltut ed
by nitro, cyano, halo, hydroxy, NRG6R7, or

37. CRSR&\I@ﬁmﬁmamtmal rspm@opmon wcoedlggtﬁooﬁgumr 3Q;ﬂv]@gem A is the
al kyl; R4 and R5 each independently is H or Cl-C6

gfoélpkyl, or R4 and R5 together with the nitrogen atomto
which they are attached forma 5-7 nenbered saturated
ring optionally interrupted by an oxygen atomor by a

nitrQgen~atomoptionally substituted by Cl1-C6 al kyl;
and ~and R8 each independently is Hor Cl-C6
al kyl ; ii1) phenyl substituted by NR6R7 or

CR8R8N 7, whgrein R6, R7 and R8 each is
[ ndepend%gtly H or C1-C6 alkyl; and (iii)
wherein R9 is H, C;-Cy alkyl or indolyl(C;-C,)alkyl and X' is a counter ion,

or R9 is a pair of electrons and X' is absent.

38.  The pharmaceutical composition according to claim 37 wherein R9 is a pair
of electrons and X is absent, or R9 is methyl or indolylethyl and X" is a counter ion

selected from the group consisting of chloride, bromide, iodide and tosylate.

39, The pharmaceutical composition according to claim 38 wherein said
compound is selected from the group consisting of:
Nicotinic acid octadec-(Z)-9-enyl ester;
1-Methyl-3-octadec-(Z)-9-enyloxycarbonyl-pyridinium iodide;
1-Methyl-3-octadec-(Z)-9-enyloxycarbonyl-pyridinium chloride;
1-Methyl-3-octadec-(Z)-9-enyloxycarbonyl-pyridinium tosylate; and
1-[(2-(1H-indol-3-yl)-ethyl]-3-octadec-(Z)-9-enyloxycarbonyl-

pyridinium bromide.

40.  The pharmaceutical composition according to any one of claims 25 to 39,

for treatment of immunologically-mediated inflammation.
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N+ X- RO 15 wherein RO is H Cl-C6 al kyl or
i ndol yl (C1-C4)al kyl, and X' is a counter ion, or R9
WO 200a/0pse4 of el ectrons and X is absent. 31. TPET/IL2003/000820
phar maceuti cal conposition according to claim30
wherein the residue A has the formula: 20 R3 | *
NRA R5 R2 62 WO 2004/032824 PCT/1L2003/ 000820
wherein R2 is H, a straight or branched Cl-C6 al kyl
sel ected fromthe group consisting of net

hyl , hyl ,
41.pr oplye phawﬁyal, carnpesition ageending tas él@urg%q, fgreé@ﬁt!r?,artment of
an %%%ngi‘i)’(gllc%uﬁg}eﬁ%f?@ @éfxllcé%r @gl_tg égﬂ%ﬁﬁa%&f h&ﬁggepagdslsorder or

corRfif .i s independently Hor C1-C6 alkyl, or R4 and RS
ogéether with the nitrogen atomto which they are

attached forma 5-7 nenbered saturated ring

optionally interrupted by an oxygen atomor by a
42 .ni t The phasmaveutipeli crmapositios weseoriding &l clyymcil &r thekiyeatment of

said ring heing selected fromthe group consisti of .
an GBI gzseﬁﬁep@f ﬁ%ﬁ%,al{%gsb st Op g AnRANGH gssociated
.4-methyl pi perazine. . T r eut | T :
wit oﬁpglégﬁ%o nﬁ%@@gf di'n églil(glﬁgpa?e e@?&l er e%é@eg%aﬁnb [ chronic
de%éth%ﬁb)ﬂve Risdate H sBEh @ a2l A1Z88inedraCt ARRBsse, RhedfpritecBb®  organ
ach Hor Cl-C6 alkyl, or RA and R5 together with the
regbnedadion] chrohicalicemeyf the skiat vnsdhézbphoemma nor phol i ne

ring or a piperazine ring optionally substituted at
the nitrogen atomat position 1 or 4 by 15 nethyl.

43. The pharmaceutical composition according to claim 42 wherein said

autoimmune disease is multiple sclerosis or a human arthritic condition.

44,  The pharmaceutical composition according to claim 43 wherein said human
arthritic condition is rheumatoid arthritis, reactive arthritis with Reiter’s syndrome,
ankylosing spondylitis or other inflammation of the joints mediated by the immune

system.

45, The pharmaceutical composition according to claim 40 wherein said
immunologically-mediated inflammatory disease, disorder or condition is
myasthenia gravis, Guillain-Barré syndrome, or other inflammatory disease of the
nervous system; psoriasis, pemphigus vulgaris or other disease of the skin; systemic
lupus erythematosus, glomerulonephritis or other disease affecting the kidneys;
atherosclerosis or other inflammation of the blood vessels; autoimmune hepatitis,
inflammatory bowel diseases, pancreatitis, or other disorder of the gastrointestinal
system; type 1 diabetes mellitus, autoimmune thyroiditis, or other disease of the

endocrine system.
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33. The pharmaceutical conposition according to claim

32 wherein said conpound is selected fromthe group
wa@omwgiosasesg of : N, N-Di net hyl am no-acetic aci d PCT/IL2003/000820

oct adec-(Z)-9-enyl ester; 20 (4-Methyl-piperazin- 1

-yl)-acetic acid octadec-(Z2)-9-enyl ester tartrate;

(4- Met hyl - pi perazin- 1 -yl)-acetic acid octadecyl )
46.est Ehe t glidrirecentical composition according to claim 45 wherein said
. 4-Met hyl - 4-oct adec- (Z) - 9- enyl oxycar bdo_nyl nmet hyl - noy phol
immpnalogigallyrmediages in oty dishsern diguder i RRorigsis.

octadec-(2)-9-enyl ester HO salt; and

Pi perazin-1-yl -acetic acid octadec-(Z)-9-enyl ester

bi t 34 0 oGl P Ll
47 90 S PRa TRt colfoRial AR R abgROST beffl 23ip 46 for

ora} Ubpichl, Yh@addihaNSe BdredteraRERENRGFRitionwher ei n R6, R7 and
R each is i ndependently H or Cl1-C6 al kyl. 35. The
phar maceuti cal conposition according to claim 34

wherein A is phenyl 30 substituted RBR R7
48«/\heTgP rPhagmaccylica], $omPosHPIRACIEINg ﬁg?ﬂ}/ﬁl}l% Yppcutancous,
. .2004/ 03282 003/ ) 36. The pharnaceuti cal
im0 BF S drlin b BRI, 35 wfer el s

conmpound i s 4-di net hyl am nonet hyl - benzoi ¢ aci d
octadec-(2Z)-9-enyl ester HCl or
49 4- diAneiethddafor rtheetdaythemteolz miflamanation whadke conpyises edministering
ester HC1. 5 37. The pharnmaceutical conposition
to ae derividugl inesditherenf, anaftectvaamounh of agrasppeund.ofidthe general
RO .10 wherein RO is H Cl1-C6 al kyl or
formilaly| (c1- c4)al kyl and X is a counter ion, or R9 is
a pair of electrons and X' is absent. 38. The
phar maceuti cal congpsition according to claim 37
wherein RO is a pailr of electrons and X' is absent,
or RO is nethyl or~indolylethyl and X' is a counter
ion 15 Rf-eete® fromHhe gr OU{EI consi sting of
chl oride, brom de, iodide and szl ate.

or of a pharmaceutically acceptable salt thereof, wherein R1 is C12-Cy4 alkyl

or C;-Cys alkenyl, and A is a residue containing at least one acyclic or cyclic
amino group and/or at least one heteroaromatic ring containing a tertiary or

quaternary nitrogen atom.

50. The method according to claim 49 wherein R1 is a Cy,-Cy alkyl or alkenyl.
51.  The method according to claim 50 wherein R1 is a C6-Cy3 alkyl or alkenyl.
52.  The method according to claim 51 wherein R1 is hexadecyl, octadecyl,
hexadecenyl, octadecenyl, cis-9-octadecenyl, trans-9-octadecenyl, cis-9,12-

octadecadienyl, cis-6,9,12-octadecatrienyl, or cis-9,12,15-octadecatrienyl,

53.  The method according to claim 52 wherein R1 is cis-9-octadecenyl or trans-

9-octadecenyl.
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39. The pharmaceutical conposition according to claim

38 wherein said conpound is selected fromthe group
wa@omgiosxseng of : Nicotinic acid octadec- (Z)-9- ePgi/1L2003/000820

ester; 20 1-Methyl-3

-oct adec- (Z) - 9- enyl oxycar bonyl - pyri di ni um i odi de;

1- Met hyl -3 -octadec-(2)-9-enyl oxycar bonyl - pyri di ni um

chl ori de;

1- Met hyl - 3- oct adec- ( Z) - 9- enyl oxycar bonyl - pyridi njum . )
54.t osYhartrasthaddaccprding- ta lanynees -&- glaymat 43 (tp- 33 wherein in said

- oct = (Z) - 9:enyl oxycar bonyl - ridini um brom.de.
comBSudthat fatiaL B reaiie b rutyaie S oRE b 4iPhg <pBisfipe oF
one of qgfins 25 to 39, for treatnent of
i mmunol oyl cal | y-nedi ated i nfl ammati on. 64 WO
2004/ 032824 PCT/1L2003/ 000820 41. The pharmaceuti ca
conmposition according to claim40 for the treatnent of
an i nmunol ogR&al | y- medi at ed chronic or acute
inflarmatory| i sease, disorder or condition. 5 42.
The* TR4l conposition according to claim41
for the tfeatggnt of an autoi mune di sease, a severe
al | ergy, thma, or an inflanmati on associated wth a
di sease, sorder or condition selected fromgraft
rejection, a chronic degenerative di sease such as
Al zhei ner' s di sease, neuroprotection, organ 10
r eg@Mefeih IRMNis pﬂ;mm:ﬁ alldytedrs] 6f atdiieyls kilitrei@rany aryl moiety may
schi zophreni a. 43. The pharnaceutical conposition
be aunsubdiitnged oorc | smbstithpedisr aiitros atydnoavhadp nrhyideoxly,s 8RR 7, or

CRERENROIHRG fhds o uDHE 0! ElSABBSY (7o e SHGnd 4 B0 RS cach
BB, BT LR O S b B som
WP e atAPA RO bl g e optionally interrupted
by syséx8/en atom or by a nitrogen atom optionally substituted by C;-Cs alkyl; and
R6, R7 and R8 each independently is H or C;-Cg alkyl;

(ii) phenyl substituted by NR6R7 or CR8R8NR6R7, wherein R6, R7 and R8

each is independently H or C;-Cg alkyl; and
(iii)

wherein R9 is H, C;-Cg alkyl or indolyl(C;-Cy)alkyl, and X" is a counter ion,

or R9 is a pair of electrons and X is absent.

55.  The method according to claim 54 wherein the residue A is of the formula:
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20 45. The pharmaceutical conposition according to
cl aim 40 wherein said inmunol ogically-nediated
w0 ndosamsaset ory di sease, disorder or condition iBCT/IL2003/000820
nmyast heni a gravis, Quillain-Barre syndrone, or other
i nfl anmat ory di sease of the nervous system
psoriasis, penphigus vulgaris or other disease of the
skin; systenR8 | upus erythenmatosus,
gI0|nerqune hritis or other disease affectlng t he
goscl erosis or other inflanmation of
t he bl oo qQSIs aut oi mmune hepatitis, inflanmatory
bowel di ses, pancreatitis, or other disorder of the
gastrointestinal system type | diabetes nellitus,
aut oi nmune thyroiditis, or other disease of the
endocri ne system 65 WO 2004/032824 PCT/1L2003/ 000820
46. wﬁ&%upt@rﬁqqe&%tr t 696%%&15&@1 @ aiyllisedcled Bbiite group
45 wherein sai d nol ogi cal | y-nedi at €éd i nfl ammat ory

condissiagsef methyl, se:thylle fproylpisopiapyil,sbut$ll isdbyl, sec-butyl, pentyl and
phar maceuti cal conposition according to any one of
hemﬂ,aplm@mbmzymrf mhydmﬁrﬂoanzylt & éafl, g ﬁﬁlfa‘éféﬁll‘?ﬁ‘lm@? or Cy-Cs

GRS TTM0h L B o G TR Sl ogetr
wr:h“ctx% "ﬁgt?é‘%éh" ?Th A td '%Jr 1&%%3”%% r}tﬁ@ﬁb@'fﬁﬁﬁa} Sei”nﬁi'&e@d séturated

treatnment "o ammat | on whi
rin% APpiohsks i et %1 40 oxy Serd Atdrh v byl L@hlttd%dﬁe%m optionally
hereof,” an effective anount of a conpound o
subg‘ahm'chlby €oCudllyl, :said riRg ®ing splectesk froi ghe group consisting of
annaceutically acc pt abl e sal t;ﬂngé{;[e()f wherei.n Rl
pyrFalidng. mperi n@ymornly) Bie, pipsrazne, methyRiperazine. o
resi due containing at |east one acyclic or cyclic
am no group and/or at |east one heteroaromatic ring
56.COMH HiModtab &b 0 Ahim SSAVBERA ROV IFMAYRRS is H or a
. The method according to claim49 wherein RI"i's a
palﬂéﬂ elegfrons, k¥4 and R kengdch H 28 C-Cg alkyl, or R4 and RS together with

the N atom to which they are attached form a morpholine ring or a piperazine ring

optionally substituted at the nitrogen atom at position 1 or 4 by methyl.

57. The method according to claim 56 wherein said compound is selected from
the group consisting of:
N,N-Dimethylamino-acetic acid octadec-(Z)-9-enyl ester;
(4-Methyl-piperazin-1-yl)-acetic acid octadec-(Z)-9-enyl ester tartrate;
(4-Methyl-piperazin-1-yl)-acetic acid octadecyl ester tartrate;
4-Methyl-4-octadec-(Z)-9-enyloxycarbonylmethyl-morpholin-4-ium chloride;
o-Amino-a-phenyl-acetic acid octadec-(Z)-9-enyl ester HCI salt; and

Piperazin-1-yl-acetic acid octadec-(Z)-9-enyl ester bitartrate.
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51. The nethod according to claim50 wherein RL is a
Cl6-C18 al kyl or al kenyl. 52. The nethod according to
w@b@iunsB24 wherein Rl i s hexadecyl, octadecyl, PCT/IL2003/000820
hexadecenyl , octadecenyl, cis-9-octadecenyl,
trans-9-octadecenyl, cis-9,12 25 octadecadi enyl,
cis-6,9,12-octadecatrienyl, or
58.ci STi%e lidethpdoatestdiunt rtbeoalpim 53. whivecinetheodesideor Ai agy phenyl

to claim52 wherein Rl is _cis-9-octadecenyl_ or trans-,
substlistiech ey NROR T OTWERARSNBGRE2 awberein 300K bowb RS is each

. 54, Th th ccording to any one of clains 49 to 53

indgpendsphy; °§gﬁbél6%g¥lgound of fornula | the residue A
is selected fromthe group consisting of G 5 R3 *
N~R4 R5 R2 wherein R2 is H Cl1-C6 al kyl, aryl or

59.ar alky Imethodr dodrding & YlaifDi58t wheksin Aeisuphedddt substiegted by
or substituted by nitro, cyano, halo, hydroxy, NR6R7,
CRBRINRaBRehe VR 8 igH and-R6 and R 7 isofachineethybns or
Cl-C6 alkyl; R4 and R5 each independently is H or
Cl-C6 al kyl, or R4 and R5 together with the nitrogen

at 0 L£h . are a h f 5-.7; .
0.3 Thé meti oo yblaffic 0, Nk elp  sdid SEARGIRA is 4-
din?étﬂj?'l‘aﬁfin@meﬁlyﬂ“lieh@&i@n aéigm epfadesy -97&13/*1’3%%@&{ ey or 4-

Cl-C6 al kyl; "and R6, R7 and R8 each i ndependently is
dink¢thylafiinGihetiyksbenzdib acid gctpdeml)-Sebyl estet by NR6R7

or CRBRBNR6R7, wherein R6, R7 and R8 each is

i ndependently H or Cl1-C6 alkyl; and (iii) N+ X RO

61. The method according to claim 54 wherein A is the group:

N+ X"

wherein R9 is H, C;-Cs alkyl or indolyl(C;-C4)alkyl and X" is a counter ion,

or R9 is a pair of electrons and X" is absent.

62. The method according to claim 61 wherein R9 is a pair of electrons and X' is
absent, or R9 is methyl or indolylethyl and X" is a counter ion selected from the

group consisting of chloride, bromide, iodide and tosylate.

63.  The method according to claim 62 wherein said compound is selected from
the group consisting of:
Nicotinic acid octadec-(Z)-9-enyl ester;
1-Methyl-3-octadec-(Z)-9-enyloxycarbonyl-pyridinium iodide;
1-Methyl-3-octadec-(Z)-9-enyloxycarbonyl-pyridinium chloride;
1-Methyl-3-octadec-(Z)-9-enyloxycarbonyl-pyridinium tosylate; and
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30

20 wherein RO is H, Cl1-C6 al kyl or
i ndol yl (C1-C4)al kyl, and X' is a counter ion, or R9
WO 200a/0pse4 of el ectrons and X is absent. 55. TPET/Im20680080820
according to claimb54 wherein the residue Ais of the
formula: 25 67 WO 2004/032824 PCT/1L2003/000820 R3 *
NR4A R5 R2 wherein RR is H a straight or branched
Cl- B§(2a( H¥lindal 3ot eethf il drottadeg(D):p-enyborsicathanyl-of
met hyl, ethyl, propyl, isopropyl, butyl, isobutyl,
secpwidigium yde.and 5 hexyl; phenyi, benzyl or
p- hydroxybenzyl; R3 is H, a pair of electrons or Cl-C6
al kyl; R4 and R5 is each independently H or Cl-C6
al k t e | ' t
640 Th AR APcling, RARhYChne U gt 1 10 M7 Tof tRBment of
immahologi®dly-mettit@piiflanahbtyod.nt errupt ed by an oxygen
atomor by a nitrogen atomoptionally substituted by
Cl-C6 al kyl, said ring being selected fromthe group

o ST RS A N Bl
e e v PABHENS el Gay oMo ' °

Cl-C6 alkyl, or R4 and R5 together with the N atomto
whi ch they are attached forma norpholine ring or a
66.pi pEhazmethodi accordingopt ictaial 6§ forbtitei treatmbrdt off ke autoimmune
_nitrogen atomat position 1 or 4 by nethyl. 57. The )
dispasien @dseiceo alicrgy. tasthima, a7 98 flamanatian aasqeintpd wdh & disease,
. selected from the group comnsisting of: . . .
disREder G HECEl dToE GeNtelRifRed shypuis. degpperative disease
su&sése%'izh%?%éf“ 8 Wéﬁ?&,'&h@r@@cﬁbﬁ' ¥oandegédctadén, Thronic ulcers of
oct adec- -9-enyl ’ester tartrate;
the(skidvRiri¢hizepRfmazi n- 1 -yl)-acetic acid octadecyl
ester tartrate;
4- Met hyl - 4- oct adec- ( Z) - 9- enyl oxycar bonyl et hyl - nor phol

in-4-iumchloride;.. . . . . .
67. The method according to claim 66 wherein said autoimmune disease,

).

disorder or condition is multiple sclerosis or a human arthritic condition.

68.  The method according to claim 67 wherein said human arthritic condition is
rheumatoid arthritis, reactive arthritis with Reiter’s syndrome, ankylosing

spondylitis or other inflammation of the joints mediated by the immune system.

69. The method according to claim 65 wherein said immunologically-mediated
inflammatory disease, disorder or condition is myasthenia gravis, Guillain-Barré
syndrome, or other inflammatory disease of the nervous system; psoriasis,
pemphigus vulgaris or other diseases of the skin; systemic lupus erythematosus,
glomerulonephritis or other disease affecting the kidneys; atherosclerosis or other
inflammation of the blood vessels; autoimmune hepatitis, inflammatory bowel
diseases, pancreatitis, or other disorder of the gastrointestinal system; type 1

diabetes mellitus, autoimmune thyroiditis, or other disease of the endocrine system.
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a- Am no- a- phenyl -acetic acid octadec-(2)-9-enyl ester
HCO salt; and Piperazin-l-yl-acetic acid
wWoewansas24 Z) - 9-enyl ester bitartrate. 25 68 WIPCT/IL2003/000820
2004/ 032824 PCT/1L2003/000820 58. The net hod
according to claimb54 wherein the residue A is phenyl
substituted by NR6R7 or CR8RBNR6R7, wherein R6, R7 and
R8 is each independently H or Cl1-C6 al kyI 5 59. The
nmet hod according to claimb58 wherein A s
70.subEhé metkotl bycorctmx\mﬂn 69wmdieesin srsl | ﬂtglm%mdlated
R7 is each net %/A The .net hod according to claim
inflsgmaREy QisEasseH 1%9{ olfrRyOriasis.
di met hyl am nonet hyl - benzoi ¢ aci d oct adec- (Z) - 9-enyl
ester HO or 4- 10 di net hyl am nonet hyl - benzoi c aci d
71.0Ct BRE freliod Sccddingadtaply dielof @dimsThe tar?0 vdtbreincsaidicompound
to claim54 wherein AiS the group: N X RO 15
is adhentere®dyialfopidal hteadeythaloor parcatesal (@1teCs) al ky|
and X' is a counter ion, or RO is a pair of electrons
and X' is absent 62. The nethod according to claim6l

454 Tl AgPoR ST PR S b oudlf Bmiicra

h @l sting of
by b]P‘i:[Fborl CF% %E,gi‘rﬁgf%{fg&}dsl g%}%%%%uﬁgggﬁtat e. 63. The nethod

according to claim62 wherein said conmpound is

selected from the group consisting of: Nicotinic acid
73.0ct Hae of pmpdpivent of Gistgenerat Sormwadpy| - 3

-oct adec- (2) - 9- enyloxycar bonyl - pyri di ni um i odi de;

1- Met hyl - 3 - oct adef- (Z) - 9- enyl oxycar bonyl - pyri di ni um

chloride; 1-Meth 3

- oct adecR(1Z)__9_@ yl oxXy&ar bonyl - pylii di ni um t osyl at e;
and 69 [la]

or of a pharmaceutically acceptable salt thereof, wherein R1 is Cyo-Cy4 alkyl

or Cy-Cys alkenyl, and A is a residue containing at least one acyclic or cyclic
amino group and/or at least one heteroaromatic ring containing a tertiary or
quaternary nitrogen atom, but excluding the compounds wherein R1 is C;g alkyl
and A is a residue containing at least one acyclic amino group or —CO-A is the
residue of proline, for the preparation of a therapeutic preparation further

comprising an antigen.

74.  The use according to claim 73 wherein R1 is a C1p-Cy alkyl or alkenyl.

75.  The use according to claim 74 wherein R1 is a C16-Cy3 alkyl or alkenyl.

76. The use according to claim 75 wherein R1 is hexadecyl, octadecyl,

hexadecenyl, octadecenyl, cis-9-octadecenyl, trans-9-octadecenyl, cis-9,12-

octadecadienyl, cis-6,9,12-octadecatrienyl, or cis-9,12,15-octadecatrienyl,
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WD 2004/ 032824 PCT/1L2003/ 000820
1-[(2-(1Hindol -3-yl)-ethyl]-3-octadec-(Z)-9-enyl oxyca
WO baags2s2pyri di ni uin brom de. 64. The net hod arPCDIIG0e3Y00820
to any one of clainms 49 to 63 for treatnent of 5
I mmunol ogi cal | y-nedi ated i nfl anmati on. 65. The net hod
according to claim64 for the treatnent of an
77.i miobsgiacedrding tee dlaime®6 oirepeincR bris atssPeoctadecenyl or trans-9-
i nfl ammat ory di sease, disorder or condition. 10 66.
octaigeen®k hod according to claim65 for the treatnent of
an autoi mune disease, a severe allergy, asthma, or
an inflammtion associated with a di sease, disorder
or an Lot : . bl :
78 o gL g pORDAREA0 B ORORY ALt JRCIoTE! WiltreiR 18 RN bSmpound
5  of foeshufdl tlegesidos A BrebsctéEponchetdronp comistngofil cers of
the skin, or schizophrenia. 15 67. The nethod
according to clai m66 wherein said autoi nmune di sease,
di sorder or condition is nultiple sclerosis or a hunman
arthritic condition. 68. The nethod according to claim
67 wherein SR{d human arthritic condition is 20
r heurmat oi d aqshritis, reactive arthritis with Reiter's

syn?r one, a N},LLIQzl ng spondylitis or other

i nf W \of '*he joints nediated by the inmmune
system 6P. TR® net hod accor di ng to claim®65 wherein
sai d i nmR2l ogi cal | y-nmedi ated inflammtory di sease,

di sorder or condition is nyasthenia gravis, ,
Quillain-Barre 25 syndrone, or other inflanmatory

di sease_ of the _nervous_syste psqri.asis, .peraphi gus.
10 yulghAeRein &2 el i selkabarek of Wallsily whetsih dosh vl mpiety may
er vt hemat osus, I rulQn It r en g S
be SHIUBSHRE Y onBhiEUR 180 affbe 1 oRady SRIP IR RLPETSRRORT, or
cqjswmv i of Hhe Plipod YREREAS ora]-CMIMYE R4 and R5 each
epatitis, inflamatiory bowel diseases, pancreatitis,
indeperaddnely islith or @prCotlkyheogRé tandiRf tepethealwitly ticemitroggpatom to
1 30 diabetes nellitus,_autoj mmune thyroiditis, or .
whighhthey dire atfgehesk farmea Snd seembered patusaied rimg gpsionally interrupted
15 by %%Og)/c}gg?’e%%t%mpglgy% an r/ogglg) %%oom optionally substituted by C;-Cg alkyl,
provided that R4 and RS are not H or C;-C; alkyl when R1 is octadecyl; and R6, R7
and R8 each independently is H or C;-Cg alkyl;
(ii) phenyl substituted by NR6R7 or CR8R8NR6R7, wherein R6, R7 and R8
each is independently H or C;-Cg alkyl; and

20 (iif)

wherein R9 is H, C;-C; alkyl or indolyl(C;-C,)alkyl, and X" is a counter ion,
or R9 is a pair of electrons and X is absent.

25
72



10

15

20

25

70. The nethod according to claim69 wherein said
i mmunol ogi cal l y-nedi ated inflammtory di sease or
waole@assase4 i s psoriasis. 5 71. The met hod accorBPCTIL20@8/000820
any one of clainms 49 to 70 wherein said conpound 1is
adm ni stered by oral, topical, intradermal or
parenteral route. 72. The nmethod according to claim 71
79.wheThe nssadodrdingio wheadm 8 adietein sherestluebd has the formula:
subcut aneous, intravenous, or intramuscular route. 10
73. Use of an adjuvant of the general fornula la: O
RlL O"'4 [la] or of a pharmaceutically acceptable salt
thereof, wherein Rl is Cl10-C24 al kyl or Cl10-C24
al kenyl, andrA is a residue containing at |east one
acyclic or cyclic 15 am no group and/or at |east one
het groar ona NC\Ri4ng containing a tertiary or
quatWiﬁéogen atom but excl uding the conmpounds
wher ei n i s"€18 al kyl and A is a residue containing
at | east RAe acyclic amno group or -COAis the
residue of proline, for the preparation of a
t herapeutic preparation further conprising an

B 5, 435 RS IR E ST L e

- O . . . ) |
oo kB Ry oSV B hyT BhSLASBYE o, poftyl and
hex§ll; phemdxddespll or pdivdiieyenzy RadeEEny Ipairost atteaenylor C;-C

Ci s-9-octadecenyl, trans-9-octadecenyl, cis-9,12-
alkytt RélenddR 2y leack iisdegpepdedtliyn &t addsaCs any) or B4 and RS together

.Ci $-9,12, 15-octadecatyienyl, 71 04/ 0 24
withcthe iioa) 859830 Wineh the a{rs%ﬁ%@gér%gnﬁga 3 acambarod saturated
. wherei nyRL | ' -0 Y, r ns- 9- :
rin G Glralb et il by BB ARy ot B9 ipgen, prom optionally
substiBhtE® bEBCHC o A1k a8 Rirlg bERE CseFARP Yt the group consisting of
pyrrolidine, piperidine, morpholine, piperazine, and 4-methylpiperazine, provided

that R4 and R5 are not H or C;-Cg¢ alkyl when R1 is octadecyl.

80.  The use according to claim 79 wherein R2 is H or phenyl, R3 is H or a pair
of electrons, R4 and R5 each is H or C;-Cq4 alkyl, or R4 and RS together with the N
atom to which they are attached form a morpholine ring or a piperazine ring
optionally substituted at the nitrogen atom at position 1 or 4 by methyl, provided
that R4 and R5 are not H or C;-Cg alkyl when R1 is octadecyl.

81.  The use according to claim 80 wherein said compound is selected from the
group consisting of:
N,N-Dimethylamino-acetic acid octadec-(Z)-9-enyl ester;
(4-Methyl-piperazin-1-yl)-acetic acid octadec-(Z)-9-enyl ester tattrate;
4-Methyl-4-octadec-(Z)-9-enyloxycarbonylmethyl-morpholin-4-ium chloride;

o-Amino-a-phenyl-acetic acid octadec-(Z)-9-enyl ester HCI salt; and
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5 of formula | the residue Ais selected fromthe
group consisting of (i) R * NRA R5 R2Z 10 wherein
wWR200483224 C1- C6 al kyl, aryl or aral kyl, wher ei PCHIN®2003/000820

aryl noiety may be unsubstituted or substituted by
nitro, cyano, halo, hydroxy, NR6R7, or CRBRBNR6R7; R3

is H a pair of electrons or C1-C6 al kyl; R4 and RS
eRiperazimdbiydadetit hyidi ctadeor(ZGD-abylaisier bitaviratRd and R5
together with the nitrogen atomto which they are
attached forma 5-7 nenbered saturated ring optionally

IOB: Thhap ﬁt’ g‘g%‘%@ﬂg Q) Eaglé%%?\ﬁ&%%m ﬁinyCmp@é}%/ll afeA ﬁs‘ 2 Tesidue
COIB& {lﬁ'%g ‘LRFiagtr 8%@ &gclﬂhgﬁn gﬁﬁléﬁhllfdf/br Wh &hsRbnk heteroaromatic ring

each i ndependently is H

corfin @6‘[61111 or (quaterpfigniltrapehsatonyt bt byclhBIg/ ther compound
CR8%\IR6R7 is1\5}\y|/nerec%n RGES’F{? a(%g R8 each is P

WthIiHEﬁ_@ﬁ)}énlSIthe resodueaf @oliakkyl : and 20 (iii) N+ X - RO
wherein RO is H Cl1-C6 alkyl or indolyl (Cl-C4)alkyl,
and X" is a counter ion, or RO is a pair of electrons

5207 080 AELRRRIN SRR e e

wherein tihe residue A has the fornula: RS N-R4 RS

3

)
* N~R4
\( R5

R2

wherein R2 is H, C;-Cs alkyl, aryl or aralkyl, wherein any aryl moiety may
be unsubstituted or substituted by nitro, cyano, halo, hydroxy, NR6R7, or
CRSR8NR6R7; R3 is H, a pair of electrons or C;-Cg alkyl; R4 and RS together with
the nitrogen atom to which they are attached form a 5-7 membered saturated ring
optionally interrupted by an oxygen atom or by a nitrogen atom optionally
substituted by C;-Cg alkyl; and R6, R7 and R8 is each independently H or C;-Cq
alkyl.

84.  The use according to claim 83 wherein R2 is H or phenyl, R3 is H or a pair
of electrons, and R4 and RS together with the N atom to which they are attached
form a morpholine ring or a piperazine ring optionally substituted at the nitrogen

atom at position 1 or 4 by methyl.

85. The use according to claim 84 wherein said compound is (4-methyl-

piperazin-1-yl)-acetic acid octadecyl ester tartrate.
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R2 5 wherein R2 is H a straight or branched Cl-C6
al kyl selected fromthe group consisting of nethyl,
werdoglo32sps opyl , isopropyl, butyl, isobutyl, serchui2g63/000820

pentyl and hexyl; phenyl, benzyl or p-hydroxybenzyl;

R3 is H a pair of electrons or C1-C6 alkyl; R4 and

R5 is each independently H or Cl1-C6 alkyl, or R4 and

R5 together 10 with the nitrogen atomto whi ch they

are attached forma 5-7_nenbered sat yurated

86.0pt Tmusd wqmd@grtgml@m B der@iay% dnphewh S@bswteéi by NR6R7 or

CrERRYIREIRY WRreer oy B vt RS e h sl G s Gt

pyrrolidine, piperidine, nDrphollne pi perazi ne, and
4- et hyl pi perazine, provided that R4 and R5 are not H

87.0r The Gosedlde¥brdthentoRklaith B8 awlherein A5 i80phehiyd sistituted by
according to claim79 wherein R2 is H or enyl, R3 is

CRRRSNRSR A whersin BBas H andR6 prad R isrschanethys H or
C1-C6 alkyl, or R4 and R5 together vvlththeN atomto
which they are attached forma norpholine ring or a

t -4 h
8851 PERont. il B! qieith 0475 el 3pid ompquad is 4
H | -
dinf o AftinGth R tinzaic? 900 Dosfads @ 3?%‘?% s upersn &
dimsethgllaednpoetit/lienseicecid®dcthdes( R8-engt estpr Eélisi sti ng

of . N, N-Di net hyl am no-acetic acid octadec-(Z)-9-enyl
ester; 25 (4-Methyl-piperazin- 1 -yl)-acetic acid

8940?@373;9?'5 chafr[ig)(%tg CjSt 638 @ﬁwr a;{g&%’&&}f’ﬁ& hy! - mor phol

in-4-iumchloride; a-Amno-a-phenyl-acetic acid
octadec-(2)-9-enyl ester HO salt; and 73 WO

2004403 4 PCT/1L2003/ 000820 Pi perazin-1-yl-acetic
acid ogta -(2)-9-enyl ester bitartrate. 82. The use
accordilng tb claim 73 wherein Rl is Cl8 alkyl and Ais
a residogi conikai ning at |east one cyclic am no group
and/ or atllqgl east one heteroarolnatic ring

wherein R9 is H, C;-C; alkyl or indolyl(C,-C,)alkyl and X' is a counter ion,

or R9 is a pair of electrons and X" is absent.

90. The use according to claim 89 wherein R9 is a pair of electrons and X" is
absent, or R9 is methyl or indolylethyl and X" is a counter ion selected from the
group consisting of chloride, bromide, iodide and tosylate.
91.  The use according to claim 90 wherein said compound is selected from the
group consisting of:
Nicotinic acid octadec-(Z)-9-enyl ester;
1-Methyl-3-octadec-(Z)-9-enyloxycarbonyl-pyridinium iodide;
1-Methyl-3-octadec-(Z)-9-enyloxycarbonyl-pyridinium chloride;
1-Methyl-3-octadec-(Z)-9-enyloxycarbonyl-pyridinium tosylate; and
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30

5 containing a tertiary or quaternary nitrogen atom
but excl uding the conmpound wherein -CO-Ais the

wo e@imsas2of proline. 83. The use accordi ng to BCHIIZ0E200820
wherein the residue A has the formula: (i) 10 R3 *
NRA R5 R2 wherein R is H Cl1-C6 al kyl, aryl or
aral kyl, wherein any aryl noiety may be unsubstituted
or B{@s(liH-imdul-byl)rethyld-3-ostades-(BrdenylygcarbonyNR6R7,
or 15, CR8R8NR6R7 R3 is H a pair of electrons or
C1-IoBidinigym | bro@idénd R5 together with the nitrogen
atomto which they are attached forma 5-7 nenbered
saturated ring optionally interrupted by an oxygen

92.at %@bf ba)ﬁ] deﬂkf%ﬂt%%&’ér(ﬁhg Oy 8R! ali&’sb% ith le%ﬂé)‘em said

Cl1-C6 a 'S eac I ndependent |y

adjevaris mmlmbﬂeyéd wafl as%ntfgbﬁ tmteramegarlﬂmalt 1@sporem 83
wherein R2 is Hor phenyl, R3is Hor a pair of
el ectrons, and R4 and RS together with the Natomto

3.1 Pl o SRR pg&géaé“wi‘p% R adeizgs 7haoyt Pifesin said
a@g%%@#%%%%ﬂ?h&k%h%& \‘I}a’%%%n '?Ee{t a1ses g ¢ g%eﬁf_ﬂar I&?oﬂ&?

(4- et hyl - pi perazin- -yl)-acetic aci d oct adecyl
ester tartrate. 74 WO 2004/ 032824 PCT/ 1 L2003/ 000820

94.86. Uﬂ'meacuemiag ctor diamy 93 foratreati@nihef ai d-¢ell sngdiated| disease,
substituted NR6R7 or CRBRBNR6R7, whereipn R6, R7

diseydgr Rar | §0@asﬁn1 neBere esaifly apfigen 1iscanceandigep recognized by

inflammatory T cells associated with the pathogenesis of said T-cell mediated
disease, disorder or condition.
95. Use according to claim 93 wherein said therapeutic preparation causes

shifting of an individual’s T-cell cytokine response from Tyl to Ty2.

96.  Use according to claim 95 wherein said therapeutic preparation causes a
decrease in IL-2 or IFN-y T-cell cytokine response and an increase in IL-4 or IL-10

T-cell cytokine response.

97.  Use according to any one of claims 94 to 96 wherein said T-cell mediated

disease, disorder or condition is an autoimmune disease and said antigen is a peptide.

98. Use according to claim 97, wherein said autoimmune disease is an organ-

specific autoimmune disease.

99.  Use according to claim 98 wherein said organ-specific autoimmune disease is
type 1 diabetes mellitus, multiple sclerosis, rheumatoid arthritis or autoimmune

thyroiditis.
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5 87. The use according to claim86 wherein Ais

phenyl substituted by CR8RB8NR6R7, wherein R8 is H and
wR00at828RY i s each nethyl. 88. The use accor di PQI/AIR003/000820

clai m 87 wherein said conmpound is 4-

di met hyl am nonet hyl - benzoi ¢ aci d oct adec-(Z)-9-enyl

ester HC or 4- 10 di net hyI am nonet hyl - benzoi c aci d

oct adec- (E) - 9- enyI ester . 89 The use according to
claim78 wherein A |stheg X RO 15 \Mierejn )
1009 VUse H|ccaings t<a|ci@1m 89 fon q:)tre@@memygmalpp]&n@c §L0s}ssWherein

sai pEBREN Thp pontide erveit E9nd thgsdas®aed ph A RRN g ovBe)
or érf‘ ﬁalﬁ@hé t}lfﬁ;g%&l} t‘Eﬁf s%?o%‘ﬁg gfby'ls . celMRRBivedin th pathogenesis of

IS a counter 1o0n

muﬁﬁil@%b@osﬁﬁ omthe 20 group consi sting of chloride,
brom de, iodide and tosylate. 91. The use according to

cl ai m 90 wherein said conmpound is selected fromthe
group consisti ng of: Nicotinic acid octadec-(Z)-9-enyl
ester

1€ o OB Fo s 92,05 g trsymens aF GBI aderosiwheren
sa1§ m’vglée% & 3 co%;i}g)?rﬂgﬁc %‘gém%eﬁn%) PX R ROON e ¥ "the ipatttBenesis of

mm@l%%g@%gl;) 9- enyl oxycar bonyl - pyri di ni um t osyl at e;
and 75 WO 2004/ 032824 PCT/1L2003/ 000820

1-[(2-(1Hindol -3-yl)-ethyl]-3-octadec- (Z) 9- enyl oxyca
102 .boblgk acpynding toi clainb d 6 hivdereiadaidsgigen iaglattpmnes aeetate.

according to any one of clains 73 to 91 wherein said

5 adjuvant is adm ni stered with an antigen that raises

h ral o] . e a a 0 n
108, IS SegHGRECR e i SR YGRS et
lin@efn t h aefd foﬁﬁ*ehﬁﬂxé}ft f
il S W g
aufoir@aiurendisedseq aTharbddegundiaiveddidezseaseh as Alzhelmer s disease or
Parkinson disease, a cancer such as melanoma, or an infectious disease such as a

bacterial or viral infection.

104. A therapeutic preparation comprising an antigen and an adjuvant of the

general formula Ja:

O

S

R1—0O0 [Ta]
or a pharmaceutically acceptable salt thereof, wherein R1 is Cyo-Co4 alkyl or
C0-Cos alkenyl, and A is a residue containing at least one acyclic or cyclic amino
group and/or at least one heteroaromatic ring containing a tertiary or quaternary
nitrogen atom, but excluding the compounds wherein R1 is C3 alkyl and A is a
residue containing at least one acyclic amino group or —CO-A is the residue of

proline.
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di sorder or condition, wherein said antigen is an

antigen recognized by inflanmatory T cells associ ated
wowaoh/0838e4 pat hogenesi s of said T-cell nedi at edPCT/IL2003/000820

di sease, disorder or condition. 15 95. Use according

to claim93 wherein said therapeutic preparation

causes shifting of an individual's T-cell cytokine
109.esPhasieerbpanicipdepaatibhiziccofilingse chimot @ mhereind hiigra C12-Cao

95 wherein said therapeutic preparation causes a
alkpber alksaylin 1L-2 or IFN-y T-cell cytokine response and

an increase in IL-4 or IL-10 20 T-cell cytokine

response. 97. Use according to any one of clains 94 to

6 . . ] p J . : ) )

1060, THE MeripQRIC pripfidion REVEHEE 10 TAARESTS Wl AL 198 Cre-Cs
alk§l pedikeAl. 25 98. Use according to claim 97, wherein

Sai d autoi nmune di sease is an organ- specific

aut oi mune di sease. 99. Use according to claim?98

wherei n sai d organ-specific autoi n i sease 1S.
10y pbhis SaerapeibstaBmPh oo acosrdits (A Gaduropotagein RY is hexadecyl

rheu id.arthriti r.aut ol t i @li . :
et IR BRI eS0T BT By AR igklyftecdiyt, cis
9,1990&5&@165&%%?/1 Qlis-b1ve121-beatiERtieR¥], B bisl R B, 1SCctidehtienyl,

wherein safd antigen is a peptide derived fromthe

sequence of nyelin basic protein (MBP) or an anal ogue

t hereof that is recognized by T-cells invglved in the .
10$at Wbgeheripsutse preparation HAceoting tos¢laim 1197 wiggein R1 is cis-9-

agcording to glaiquQ for the treatnment of nultiple
octgdeeanyl PE RSy edGiadeCeiY- anti gen is a copol yner

recogni zed by T-cells involved in the pathogenesis of

mul tiple sclerosis. 10 102. Use according to claim101
109he Thi Ntheppdutlot preparation Shcokdiageto angt@iee of 1613imdJd€4 to 108

according to any one of clains 73 to 91 wherein said
whehgin aipesaid adjypraap axf formnlac tanphd sesédusaidd isasgloctadtframdthe group

an antigen useful for treatnment of an autoi mune
copflgikel: a neur odegenerative di sease such as

Al zhei rreEi')s di sease or

wherein R2 is H, C;-C¢ alkyl, aryl or aralkyl, wherein any aryl moiety may
be unsubstituted or substituted by nitro, cyano, halo, hydroxy, NR6R7, or
CR8R8NR6R7; R3 is H, a pair of electrons or C;-Cg alkyl; R4 and RS each is
independently H or C;-Cg alkyl, or R4 and R5 together with the nitrogen atom to
which they are attached form a 5-7 membered saturated ring optionally interrupted

by an oxygen atom or by a nitrogen atom optionally substituted by C;-Cs alkyl,
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15 Parki nson di sease, a cancer such as nel anoma, or an
i nfectious di sease such as a bacterial or viral
WO pdoeosisen. 104. A therapeutic preparation conpCi/HL20¢8/000820
an antigen and an adjuvant of the general fornula Ia:
O 20 R1L Op' [la] or a pharmaceutically acceptable
salt thereof, wherein RL is O o0-C24 al kyl or Cl10-C24
progidedritht R4ndd RS areanotdd iod (g-Cpalksl wheny Relt isl eetestecyhend R6, R7
acyclic or cyclic amno grouE(yand/or at | east one

andhBB e¢ashris indapendemily HomtGi-ks 8dd tertiary or
quat.er nar i t. but ' the co S
whargimery! ribstieE Py RERa o GERE SR GH, G EARE R nd r8
ontahl [ hCc ami no group or -CO A
ea@s&tlﬂg%@e%%%?bb%ﬁlﬁg% VO 2004/ 032824
5 PCT(i1i}- 2003/ 000820 105. The therapeutic preparation
according to claim104 wherein R is a Cl2-C20 al kyl

or al kenyl. 106. The therapeutic preparation according
to claim 105 wherein Rl is a Cl16-Cl18 5 alkyl or

al ké ‘ 7. The therapeutic preparation according to
cl ai m 106 erein Rl is hexadecyl, octadecyl,
hexadesenyt, octadecenyl, cis-9-octadecenyl,

trans-9- dtade%enyl, cis- 9,12-octadecadi enyl,

cis-6,9, gg-oct adecatrienyl, or
cis-9,12, 15-octadecatrienyl, 10 108. The therapeutic

Pr e RicREIna09 ACHOCHMGIkP 6 iadolyl@;-ehangil X $s a counter ion,
ci s-9- octadecenyl or trans-9-octadecenyl. 109. The
or RBds apairtdfelatemaraatiXoas skseot.di ng to any one of clains
104 to 108 15 wherein in said adjuvant of fornula | a
10 the residue Ais selected fromthe group consisting

11(5).]c ﬁle therapeutic preparation according to claim 109 wherein the residue A

has the formula:

15 R2

wherein R2 is H; a straight or branched C;-C¢ alkyl selected from the group

consisting of methyl, ethyl, propyl, isopropyl, butyl, isobutyl, sec-butyl, pentyl and
hexyl; phenyl, benzyl or p-hydroxybenzyl; R3 is H, a pair of electrons or C;-Cs

20 alkyl; R4 and R5 is each independently H or C;-C; alkyl, or R4 and RS together
with the nitrogen atom to which they are attached form a 5-7 membered saturated

ring optionally interrupted by an oxygen atom or by a nitrogen atom optionally
substituted by C;-Cs alkyl, said ring being selected from the group consisting of
pyrrolidine, piperidine, morpholine, piperazine, and 4-methylpiperazine, provided

25 that R4 and R5 are not H or C;-C; alkyl when R1 is octadecyl.
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R3 * NRA R5 R2 20 wherein R is H Cl1-C6 al kyl,
aryl or aral kyl, wherein any aryl noiety may be
wWoIe@di038e4 ut ed or substituted by nitro, cyano, PORII003/000820
hydroxy, NR6R7, or CRBRBNR6R7; R3 is H, a pair of
el ectrons or Cl-C6 alkyl; R4 and R5 each is
i ndependently H or Cl1-C6 al kyl, or R4 and R5 together
with the nitrogen atomto 25 which they are attached
forma 5-7 menbered saturated ring optionally
11]1 nt’Elner m]mrepeutw pmpwaty«gewca@ndmg)rto slaim ki 10y sehereint Bi is H or
subst i t

phopbbdLh sEbar PORT pbobSIElEERb ane%ﬁ%% Pt oGl or R4
o33 G958 SORRE LIRS 4P R o e i

or z\il\gi erd/ 38 iﬁhgﬁgﬁgﬁhﬂgﬁﬁgsﬁﬁtéﬂ%%e ﬁitr@%%gﬁbﬁﬁﬁ&»osmon 1 or 4 by

rein each is independently
mefBikd GiroaldeylthataRdl ahid RS afe Mot HKor B9-Qredkyli whewRilsis lectadecyl.
- C1-C6 al kyl or indolyl(Cl-C4)alkyl, and X' is a
counter ion, or RO is a pair of electrons and X is

SR S AR o SRR R R Bt
sel&ed frobh Jf_ﬁAé grgﬁp consisting of:
N,N-Dimethylamino-acetic acid octadec-(Z)-9-enyl ester;
(4-Methyl-piperazin-1-yl)-acetic acid octadec-(Z)-9-enyl ester tartrate;
4-Methyl-4-octadec-~(Z)-9-enyloxycarbonylmethyl-morpholin-4-ium chloride;
a~-Amino-a-phenyl-acetic acid octadec-(Z)-9-enyl ester HCl salt; and

Piperazin-1-yl-acetic acid octadec-(Z)-9-enyl ester bitartrate.

113. The therapeutic preparation according to claim 104 wherein R1 is C;3g alkyl
and A is a residue containing at least one cyclic amino group and/or at least one
heteroaromatic ring containing a tertiary or quaternary nitrogen atom, but excluding

the compound wherein —CO-A is the residue of proline.

114. The therapeutic preparation according to claim 113 wherein the residue A

has the formula:

@)
R3
* N~R4
\K R5
R2
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15 R2 wherein R2 is H, a straight or branched Cl-C6

al kyl selected fromthe group consisting of nethyl,
werdoglo32sps opyl , isopropyl, butyl, isobutyl, serchui2g63/000820

pentyl and hexyl; phenyl, benzyl or p-hydroxybenzyl;

R3 is H a pair of electrons or C1-C6 20 al kyl; R4 and

R5 is each i ndependently H or Cl1-C6 alkyl, or R4 and

R5 twheeih®2 it IC,;tGealkiyl,ravgear atabkyli whené¢inantyhary] aresety may

attached forma 5-7 nenbered saturated _ring

be opagubaatuted i on @ubstmléeltﬁ By dﬂtg”@xfg’@ﬁogtfgﬁh,orhy@yow, NR6R7, or
; . . ) | .
CRARHIER ot oF auleobilerFoms oh i Gieghy s Bt Ry (Sggher with

. : i g - :
AR PO o RS G TRSERGLI 1S58, S sing
opfiétially @fitekrliptedl HyK¥h ‘Oﬁg%erRJatbﬁl oet Byeg yhitrog8n \WMdom optionally

2004/ 032824 PCT/ I'L2003/ 000820 111. The therapeutic
subpstityted dtyi 6np-CGycallyYiangl R6, Bl7aand RBoisv#asheindependentl Wror Ci-Cg
phenyl, R3is Hor a pair of electrons, R4 and RS is
alkyhch™ H or C1-C6 al kyl, or R4 and R5 together with the
N atomto which they are attached form a norpholine
ring 5 or a piperazine ring optionally substituted at

115 heThb tthespRuat rafef | ddcefdikg X0 Blal¥ 11Ptiidrein R2 is H or
provided that R4 ahd R5 are not "H or Cl-C6 al kyl when

phétlylj R3dstHdeaypair of ERctrbns, aribRApedt R6 tpgethear atithothe N atom to
according to claim111 wherein said adjuvant |s | )
whieh ghayears atiashade foym @apmespholine HBZ QT a miperazine ring optionally

N, N- Di hyl.am no-acetic acid qctadec-(Z)-9-enyl
substiuEd 3 (I WEORSh ptth et BofiioR 41 MEIM ¢ aci d

octadec-(2)-9-enyl ester tartrate;

4- Met hyl - 4- oct adec- ( Z) - 9- enyl oxycar bonyl et hyl - nor phol

116N- Fhe ltHéﬂZ‘aFélﬂﬁd ffepara@iodadtording e R¥dinAt &$ iwhed€inthaid adjuvant is
octadec-(Z)-9-enyl ester HO salt; and Piperazin- |
(4-nythplepipemzacil dylpatceiieacid Dctmleoyldstardadratdi t art r at e.
15 113. The therapeutic preparation according to claim
104 wherein RL is C18 alkyl and A is a residue

ontai ni Je cyclj 1N 0 t.
A e e T g
sulbdtitGieat By NNR6RT t 5P ICRSRENROIOU wihepdiHIR®) R7 and R8 is each
independently H or C;-Cg alkyl.

118. The therapeutic preparation according to claim 117 wherein A is phenyl
substituted by CR8R8NR6R7, wherein R8 is H and R6 and R7 is each methyl.

119. The therapeutic preparation according to claim 118 wherein said adjuvant is
4-dimethylaminomethyl-benzoic acid octadec-(Z)-9-enyl ester HCl or 4-

dimethylaminomethyl-benzoic acid octadec-(E)-9-enyl ester HCI.

120. The therapeutic preparation according to claim 109 wherein A is the group:
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t he compound wherein -CO-Ais the residue of proline.
20 114. The therapeutic preparation according to claim
wai®4mbpseei n t he residue A has the fornula: (PQT/R20037000820

NR4 R5 25 R2 80 WD 2004/ 032824 PCT/1L2003/ 000820
wherein R2 is H, Cl1-C6 al kyl, aryl or aral kyl, wherein
any aryl noiety nmay be unsubstituted or substituted by
nits no, hal o, hydroxy, NR6R7, or CR8BRB8NR6R7; R3
is H, pat]r of electrons or Cl1-C6 alkyl; R4 and RS
togethgr with the nitrogen atomto which they are
attachedNfyjorm X 5-7 nmenbered saturated ring 5

optional ]lly interrupted by an oxygen atomor by a
nitrogen~& om optionally substituted by Cl-C6 al kyl;

and .R7 and (R, i ch in ept H or - C6 .
o kyPetoi R e Bl ot BEBRAC el fholl g & rf pgunter ion.
' 4 ' S 10 phenyl, R3is Hor a
or%giairs”c? efec F;f;rhgs %?@%&gﬁ% together with the N
atomto which they are attached form a norpholine

ring or a piperazine ring optionally substituted at .
12t .heThe thergpentint prapatatipmsiaacooding toyclaim AZ0 wharein RRds a pair of
t her apeutj.c preparatign, accordin laim 115 wherein, .
CleG PR A oV 4R AOSET. o5 RonisEDl pperRtReiTa K 48 Brdter ion
' e e artr i1l he: L '
sclFFEf S5} AEE S up i nSlsuh gt ot bpralier i AREHsk e

substituted by NR6R7 or CR8R8NR6R7, wherein R6, R7 and

R8 is each independently Hor Cl1-C6 al kyl. 20 _
122. The therapeutic preparation according to claim 121 wherein said adjuvant is

selected from the group consisting of:
Nicotinic acid octadec-(Z)-9-enyl ester;
1-Methyl-3-octadec-(Z)-9-enyloxycarbonyl-pyridinium iodide;
1-Methyl-3-octadec-(Z)-9-enyloxycarbonyl-pyridinium chloride;
1-Methyl-3-octadec-(Z)-9-enyloxycarbonyl-pyridinium tosylate; and
1-[(2-(1H-indol-3-yl)-ethyl]-3-octadec-(Z)-9-enyloxycarbonyl-

pyridinium bromide.

123. A therapeutic preparation according to any one of claims 104 to 122

comprising said adjuvant and an antigen that raises a humoral response.

124. A therapeutic preparation according to any one of claims 104 to 122

comprising said adjuvant and an antigen that raises a cellular response.

125. The therapeutic preparation according to claim 124 for treatment of a T-cell
mediated disease, disorder or condition, wherein said antigen is an antigen
recognized by inflammatory T cells associated with the pathogenesis of said T-cell

mediated disease, disorder or condition.
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118. The therapeutic preparation according to claim

117 wherein A is phenyl substituted by CR8BRBNRGRY?,
wob@res232R8 is H and R6 and R7 is each nethyl . PAI/BL20031080820

t herapeutic preparation according to claim 118 wherein

said adjuvant is 25 4-di nethyl am nonet hyl - benzoi c

acid octadec-(Z2)-9-enyl ester HCl or 4-

di met hyl am nonet hyl - benzoi ¢ aci d oct adec- (E) - 9- enyI

ester HCl. 120. The therapeutic preparation accord
126.0 Ehgthﬁrap@tmmeeamtmn@wmn@ f@glgim 13&5 wherein said therapeutlc

2004/ 032824 P 03.0 0
prenara@fn@uaw% e G%F@;CP (ﬁlaba%@ SR SpEnsE from Tul to
founter ion, or RO is a pair of electrons and X" is
Habsent. 5 121. The ther apeutic preparation according
to claim 120 wherein RO is a pair of electrons and X-
is absent, or RO is methyl or indolylethyl and X' is a
127couthhe rtherapeutgepfeqp’aﬁmhohr aneording do mlqnm: bA6ivehareig said therapeutic

chl gride, brom de, iodide and 122, . The
prepaiation Caises gr derarasei tn Lacc 6F cﬁ‘ﬁ ellapyioking TaRpRieand an

e Repdi 45Tl 1(&?0%?% BB Pt e (25 eny

ester; 1- l\/bt hyl -
- oct adec (2 -9- enyl oxycar bonyl - pyri di ni um i odi de;

128lhll\/EhB)éﬂheﬁtpeum a%ePaﬁaﬁbn Yaczoydingytwanhynyhe mfr ¢ldims uRs to 127
chl ori de; Met -3
wherein saié d--¢dlf ngacbatyd shisease isorny puteimmiing; disease e spid antigen is a
d 15 1- [(2-(1 Hindol-3 -yl)-ethyl] -3
peptla& adec- (Z) - 9- enyl oxycar bonyl - pyri di ni um broni de.
123. A therapeutic preparation according to any one of
claims 104 to 122 conprising said adjuvant and an

129ant THEN théyapetitdd S PFepardtomr &dcokdifpornse. cldigh 1328, Awherein said
t herapeutic preparation according to any one of clains

autdigmimtine dR2asecioraprorgamgpecfid antijiomante disehsan ant i gen
that raises a cellular response.

130. The therapeutic preparation according to claim 129 wherein said organ-
specific autoimmune disease is type I diabetes mellitus, multiple sclerosis,

rheumatoid arthritis or autoimmune thyroiditis.

131. The therapeutic preparation according to claim 130 for the treatment of
multiple sclerosis wherein said antigen is a peptide derived from the sequence of
myelin basic protein (MBP) or an analogue thereof that is recognized by T-cells

involved in the pathogenesis of multiple sclerosis.

132. The therapeutic preparation according to claim 130 for the treatment of
multiple sclerosis wherein said antigen is a copolymer recognized by T-cells

involved in the pathogenesis of multiple sclerosis.

133. The therapeutic preparation according to claim 132 wherein said antigen is

glatiramer acetate.
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125. The therapeutic preparation according to claim
124 for treatnment of a T-cell 25 nediated disease,
wale@asse4 or condition, wherein said antigen iBCHIL2003/000820
antigen recognized by inflammtory T cells associ ated
with the pathogenesis of said T-cell nediated
di sease, disorder or condition. 82 WO 2004/ 032824
PCT/ 1 L2003/ 000820 126. The therapeutic preparation
according to claim 125 wherein said therapeutjc
134pr ePzer dhérapeutiou peepagatian iaggordingaioi 3y wngudll climscip4 to 122

WL s 18450 35 e 16 CORaTRgt: of A/ dniaBEngpe, dispase, a
neu?ﬁﬂle%eh?ﬁa{i&%?&s%ﬁse PLF&ID%% 2k 1 ARif&HS CHsesd rPQﬁ&nédﬁ disease, a

oki'ne response an
canb&c K8EP Qs Hleldﬂbﬁl@ Forl Jm liffettiogd |d1§6é1%@ kduoR ztseapm@aall& viral
28. The therapeufic preparation according to any one
1nﬂ&honlalns 125 to 127 wherein said T-cell nediated
di sease i s an autoi mmune di sease and said antigen is a
peptide. 129. The therapeutic preparation according to

51 ATh B Pt AR B EE epge tn, wic
coré]gﬁ%%pﬁﬁfrﬁﬁisféﬁ'ﬁ%a;t@t APNnaRSQIA! 1Y AedCladl BTfbévengheim of a

organ- specific autol nmune disease is type |

theghpebet @eepamhlion eomprisig ph @ntigére lremgmzedrbpe mﬂammzitory T cells
arthritis or autoimune thyroiditis. 20 13]1.

assotnetealp@uth dhpregphoganesis at cwidii rgell omeligted rb@eaﬁ@r dispgder or
eat t of ., multiple scl SI S erein said antigen
con tl‘é“apf’é@tqno%‘bﬁ‘é?qt\f’égﬂ? e \Ai}nce of myelin

basic protein (MBP) or an anal ogue thereof that is
recogni zed by T-cells involved in the pathogenesis of
multiple sclerosis. 25 132. The therapeutic
preparation accorddng to claim 130 for the treatnent
of multiple sclerpgsis wherein said antigen is a

copol ynmer recogni.zé T-cells
RI——0 A (Ia]

or a pharmaceutically acceptable salt thereof, wherein R1 is Cyo-Co4 alkyl or

Cy0-Cp4 alkenyl, and A is a residue containing at least one acyclic or cyclic amino
group and/or at least one heteroaromatic ring containing a tertiary or quaternary
nitrogen atom, but excluding the compounds wherein R1 is Cyg alkyl and A is a
residue containing at least one acyclic amino group or —CO-A is the residue of

proline.

136. A method of causing a shifting of T-cell cytokine response from Tyl to Ty2
in an individual suffering from a T-cell mediated disease, disorder or condition,
which comprises administering to said individual in need an effective amount of a
therapeutic preparation comprising an antigen recognized by inflammatory T cells
associated with the pathogenesis of said T-cell mediated disease, disorder or

condition and an adjuvant of the general formula Ia:
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i nvol ved in the pathogenesis of nultiple sclerosis.
133. The therapeutic preparation according to claim
wQa3d4mbaseei n said antigen is glatiranmer acet ap€r/1380300820
2004/ 032824 PCT/1L2003/ 000820 134. The therapeutic
preparati on according to any one of clains 104 to 122
wherein said antigen is useful for treatnent of an
aut oi nmune di sease, a neurodegenerative di sease such
as Al zheiner's disease or Parkinson disease, a 5
cancer such as nel@noma, or an infectious disease such
as a bacterial or yiral infection. 135. A nethod of
treating T- ce(h mettQt ed di sease, disorder or
condi ti o1 whi R conprises adnidlatering to an

i ndi vid in ne an ef ctiy nt of .
t hePlap® ﬂnaawsﬁélfw?%?@t alt Zhetgoh Thstei 119 C10-Cay alleyl or

A, B A S S 1 i

gro‘?lg al’fc%gfj lat '1@&[%*& oﬂe%éﬂékoﬁﬁhﬂmtrm% céfi@infienar Rktidgr 6t/ gaaternary

la] 15 or a pharmaceutically
nltmgeﬁmwiml Q;us alxtluﬂhgthef compe\nmisnwﬁbrans Rt Czﬂaﬂﬂykyand Aisa

Cl O C24 alkenyl, and Ais a residue c
resl@@scordnml@@;aéllca,st dmecwCﬂl@ %tmnﬁ)ogr(mpo% gf%‘?o éﬁe residue of
| east one heteroaromatic ring containing a tertiary or
Proyif&t ernary nitrogen atom but excluding the conpounds
wherein Rl is Cl18 alkyl and Ais a residue containing
at | east one acyclic amno group or -CO-Ais the

137 esifgemefhod2Bcqidingn® clidf 136 nwhéieth chid shesapentic preparation
shifting of T-cell t oki ne_response fromTO to TH2

causes adecredse inillal2 @urﬁ/ i hrpellrayioking respanseragd apelgcrease in 1L-4
di sease, disorder or condition, which conprises

or Ihd k9 Ai-eslbeytakinedesangei ndi vi dual in need an effective
anount of a 25 therapeutic preparation conprising an
antigen recogni zed by inflammatory T cells associated

138"' t 'ThE hRethBl HResHRSE fo efaimal 35 Ir £36 WhikehaR Bds 8iGa3H alkyl or

di sorder or
alkenyl.

139. The method according to claim 138 wherein R1 is a C14-Cig ‘alkyl or alkenyl.

140. The method according to claim 139 wherein R1 is hexadecyl, octadecyl,
hexadecenyl, octadecenyl, cis-9-octadecenyl, trans-9-octadecenyl, cis-9,12-

octadecadienyl, cis-6,9,12-octadecatrienyl, or cis-9,12,15-octadecatrienyl,

141. The method according to claim 140 wherein R1 is cis-9-octadecenyl or trans-

9-octadecenyl.

142. The method according to any one of claims 135 to 141 wherein in said

compound of formula Ia the residue A is selected from the group consisting of:

®
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condition and an adjuvant of the general fornula Ia:
84 WD 2004/ 032824 PCT/1L2003/000820 ORL -O ""~A [la]
w@ro0a/opdsas naceut i cal |y acceptabl e salt thereof PCTMIE0E/000820
R is Cl0-C24 alkyl or C 10-C24 alkenyl, and Ais a
resi due containing at |east one acyclic or cyclic
amno 5 group and/or at |east one heteroaromatic ring
containing a tertiary or quaternary nitrogen atom but
excl udi ng the conpounds wherein R is Cl18 al kyl and A
is a residd3containing at |east one acyclic am no
group or - Ais the residue of proline. 10 137. The
methed_accorditRdto claim 136 wherein said therapeutic
prepW Rmuses a decrease in IL-2 or IFN-y T-cell
cyt oki ne %sponse and an increase in IL-4 or IL-10
T-cel | ki ne response. 138. The nethod according to
claim 135 or 136 wherein RL is a Cl2-C20 al kyl or 15
al kenyl . 139. The nethod according to claim 138
wheyRéRiRR2i i§ H, C-6:,GllBylalakyll orcaraldyk.ewherein 319 arfhmoiety may
nmet hod according to claim 139 wherein_ Rl i ?1 HexadeN;ﬁ
be omtsabigiityted 20 shigstialededy! nitset syssenyalo, hy roxy, 6R7, or

ci s-9-qcta I tran - oct adec
REBSMRIR b gﬁ ni)‘imaqu;rg) 1SeEiEons 8F L1 42@'%195 g§ nd R5 is each

ci.s , "
B AT rd 8 e besiginon o
wh?c %]te?dﬁ@ afiéhed2foridz 5-T heerﬂ@ére@@amaeddmg;opmmgy mberupted

c aimse 13 5 to 141 wherein in said conpound of

by faﬁr oxy gl aotrh er @sa diiroden st (mtm@]dllj’ rastigedy byupi-Cs alkyl,

consi stin 85 WO 20 4/ O?ﬁ(y% | L2003/ 00 82(()1
provided that R: and 5 are not H or 1-Cs a When 1 1s octadecyl; and R6, R7

and R8 is each independently H or C;-C alkyl;
(ii) phenyl substituted by NR6R7 or CRSR8NR6R7, wherein R6, R7 and R8

each is independently H or C;-Cs alkyl; and
(iii)

N+ X"

wherein R9 is H, C;-Cy alkyl or indolyl(C-Cy)alkyl, and X" is a counter ion,

or RY is a pair of electrons and X is absent.

143. The method according to claim 142 wherein the residue A has the formula:
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R3* NN\RA R5 R2 wherein R2 is H, Cl-C6 al kyl, aryl
or aral kyl, wherein any aryl noiety may 5 be

wWoIe@di038e4 ut ed or substituted by nitro, cyano, PORII003/000820
hydroxy, NR6R7, or CRBRBNR6R7; R3 is H, a pair of
electrons or Cl-C6 alkyl; R4 and RS is each
i ndependently H or Cl1-C6 alkyl, or R4 and R5 toget her
with the nitR@en atomto which they are attached
forma 5-7 mgnbered saturated ring optionally

i nterrupte beRa,n oxygen atom or by a nitrogen atom
opt i onal S gtitut ed by C1-C6 al kyl, 10 provided
that R4 are not Hor Cl-C6 al kyl when R1 is

oct adecyl'}and R6, R7 and R8 is each independently H

or Cl1-C6 alkyl; (ii) phenyl substituted by NR6R7 or
CRBRBNR6R7, wherein R6, R7 and R8 each is

RS %ﬂg{égx?% ﬁéaﬁf&@%& fb’gﬁdﬁedﬁhdcg lallityl seldetddtHrdn the group
consisiloydf BetHA) ethigl; Ipropyid isopirepyd, butyht isobityh, secdutyl9 pestyl and

a pair of electrons and X is absent. 20 143. The

hexyt pbenydc benzylngr pehseiraxyhenazl; ivdigith @ mait ek elpgtrops or Ci-Ce
Al RS e B5 Y eBsh dpdependanty H of Tarch l1-60 % 8008 together
with the nitrogen atom to which they are attached form a 5-7 membered saturated
ring optionally interrupted by an oxygen atom or by a nitrogen atom optionally
substituted by C;-Cg alkyl, said ring being selected from the group consisting of
pyrrolidine, piperidine, morpholine, piperazine, and 4-methylpiperazine, provided

that R4 and R5 are not H or C;-Cg alkyl when R1 is octadecyl.

144. The method according to claim 143 wherein R2 is H or phenyl, R3is Hor a
pair of electrons, R4 and R5 is each H or C;-Cg alkyl, or R4 and RS together with
the N atom to which they are attached form a morpholine ring or a piperazine ring
optionally substituted at the nitrogen atom at position 1 or 4 by methyl, provided
that R4 and R5 are not H or C;-Cg alkyl when R1 is octadecyl.

145. The method according to claim 144 wherein said adjuvant is selected from
the group consisting of:
N,N-Dimethylamino-acetic acid octadec-(Z)-9-enyl ester;
(4-Methyl-piperazin-1-yl)-acetic acid octadec~(Z)-9-enyl ester tartrate;
4-Methyl-4-octadec-(Z)-9-enyloxycarbonylmethyl-morpholin-4-ium chloride;
a-Amino-o-phenyl-acetic acid octadec-(Z)-9-enyl ester HCI salt; and

Piperazin-1-yl-acetic acid octadec~(Z)-9-enyl ester bitartrate.
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wherein R2 is H, a straight or branched Cl-C6 al kyl

sel ected fromthe group consisting of nethyl, ethyl,
W@e@pBs2824 sopropyl, butyl, isobutyl, sec-butylPCpaER0§d/000820

and 5 hexyl; phenyl, benzyl or p-hydroxybenzyl; R3 is

H, a pair of electrons or C1-C6 alkyl; R4 and R5 is

each independently Hor Cl-C6 alkyl, or R4 and R5 )
146.0gEhdarethodd adcordingto tctaigelB Rooh3 6 whetdin R It 3y sallyl and A is a

attached forma 5-7 nmenbered saturated ring
resisigei @oataigingntair deast eaney CYPlioXIPEP aBiWPorangKor, at least one

ni trogen atom opt.i onal . substituted by Cl1- al kyl .
hetEippiotr iy CDg GG A RE S dih AATp R pRTogRR Al i potuding

i _PHPRT:L chi - nr e, piperazine,

the EAaR Rl S B CORRTL MR R IRGIRE o Bnc R e

not H or Cl1-C6 al kyl when Rl is octadecyl. 144. The

met hod according to claim 143 wherein R2 is H or
14hheflé medBod scddrdingdo ofaiinr 146 whkersin thewesidee Ahds B8 fosmula:

each H or_ Cl-C6 alkyl, or R4 and RS together with 15

the N at@h to which they are attached forma

nor pholine ring or a piperazine ring optionally

substituted at the nitrogen atomat position 1 or 4 by

met hyl, provRded that R4 and RS are not H or Cl1-C6

al kyl when Rl is octadecyl. 145. The nethod according

to gla\irqn'\%yNthmei n said adjuvant is selected from

20 the up% sisting of: N, N-D nethyl am no-acetic

aci d oct adec- -9-enyl ester; (4-Methyl-piperazin- 1

-yl )-acetRZ acid octadec-(Z2)-9-enyl ester tartrate;

4- Met hyl - 4- oct adec- ( Z) - 9- enyl oxycar bonyl et hyl - nor phol

in-4-iumchloride; a-Amno-a-phenyl-acetic acid

oct adec-. 5 9- S i an P 0=

°vi e Ko B e Cabi A bl BE Pufereh A5, 5] oidty may

8 0 008z 0, Lo &%, NBIR6R7, or
T R S L i A I A
CRIRBMR 6R7aR3rie $, dusaic ofitlecnongonC,iadkyloRe andcRB dogether with

am no group and/or at |east one _heteroaromatic ring .
thecuititogieniatgmator whidhathgy are @ttacked foryn gi 27 ggembsreshsatpigted ring
opggr?aldtifg:iﬂ gjutpgeed Cboynpa%u %%yﬁ@r? " atom o(rDB}é ﬁsnittr%egerrx ee‘cf‘clo%J eoptionally
substituted by C;-Cg alkyl; and R6, R7 and R8 is each independently H or C;-Cs

alkyl.

148. The method according to claim 147 wherein R2 is H or phenyl, R3 is H or a
pair of electrons, and R4 and R5 together with the N atom to which they are
attached form a morpholine ring or a piperazine ring optionally substituted at the

nitrogen atom at position 4 by methyl.

149. The method according to claim 148 wherein said adjuvant is (4-methyl-

piperazin-1-yl)-acetic acid octadecyl ester tartrate.
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147. The nethod according to claim 146 wherein the
residue A has the formula: (i) R3 * NRA R5 R2 10
wobenesas2R2 is H Cl-C6 al kyl, aryl or aral kyl pPCTMIE0€3/000820
any aryl noiety nmay be unsubstituted or substituted
by nitro, cyano, hal o, hydroxy, NR6R7, or CR8B8R8NRG6R7;
R3is H a pair of electrons or Cl1-C6 al kyl; R4 and R5
150.0g€hdanethotinacdondingi tor opdin 24D rwhereishi/c lis tphepyhsebstituted by
attached forma 5-7 nenbered saturated ring 15
NR&R7 oneRERINRERT LivheigimR6aRT030RE ineath m%epwdfnﬂy Horl Cs-
C nhélliogen atomoptionally substituted by Cl-C6 al kyl;
68d'R6, R7 and R8 is each independently H or Cl1-C6
al kyl . 148. The nethod according to claim 147 wherein
R2 is Hor phenyl, R3is Hor a 20 pair of electrons,

158NdTRY @mBghodSadedindeto Widif 156 WhérieRinA ds Wlieakl tshbstituted by
are attached forma norpholine ring or a piperazine

CRSRENRGR 7 owhEtejn R8ds tH and BS anid Rhés eavhtmetdiyh at om at
position 4 by nethyl. 149. The nethod according to
claim 148 wherein said adjuvant is (4-nethyl- 25

158" 30 ool ons @ity | Eodabodesc WndRh e LAl s 4
i ) LiQinohikA2 ST QiofdRol | ifaledor  4-
SR e N . s W

dirhéttighendenietlylHbearoi 421d oGaded-KE)-9-nyl Bster FIGH. met hod
according to claim 150 wherein A is phenyl substituted
by CRBRBNR6R7, wherein R8 is Hand R6 and R7 is each

1555 314'5@%35@ albsraipie (0°aids 785 Witlein A & Ml Brdag: “her el

X

/ -~
N
R9

wherein R9 is H, C~C; alkyl or indolyl(C,-Cy)alkyl and X" is a counter ion,

or R9 is a pair of electrons and X" is absent.

154. The method according to claim 153 wherein R9 is a pair of electrons and X
is absent, or R9 is methyl or indolylethyl and X' is a counter ion selected from the

group consisting of chloride, bromide, iodide and tosylate.

155. The method according to claim 154 wherein said adjuvant is selected from
the group consisting of:
Nicotinic acid octadec-(Z)-9-enyl ester;
1-Methyl-3-octadec-(Z)-9-enyloxycarbonyl-pyridinium iodide;
1-Methyl-3-octadec-(Z)-9-enyloxycarbonyl-pyridinium chloride;
1-Methyl-3-octadec-(Z)-9-enyloxycarbonyl-pyridinium tosylate; and
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di met hyl am nonet hyl - benzoi ¢ aci d oct adec-(Z)-9-enyl

ester HC1 or 4- 10 di net hyl am nonet hyl - benzoic acid
Woewandsas24 E) - 9- enyl ester HCL. 153. The net hodPCT/1L2003/000820

according to claim 142 wherein Ais the group: N+ X

RO 15 wherein RO is H, C1-C6 al kyl or

i ndol yl (C1-C4)al kyl and X" is a counter ion, or RO is

a ph[Q-efHghéslt3-ghsethpl]- ybcﬁadea-bZ)}Btenyl@wcamwret hod

according to claim 153 wherein RO is a pair of

el epynidingimabgonidd. s absent, or R9 is nethyl or

i ndol ylethyl and X" is a counter ion selected fromthe

20 group consisting of chloride, brom de, iodide and

154 0S¥h@lSethd® Ace do?ﬁﬁlggt%t ;ﬂ‘gﬂgﬁf 6PEE d}ﬂ? 188 t6|1%'5mvﬂ<51‘é1n said antigen

Wherern sard a ecte rom the group

rai$RnShfhbRd r n% poddid idigiedud].oct adec- ( Z) - 9- enyl
ester; 25 1-Methyl-3
- oct adec (2)-9-enyl oxycar bonyl - pyri di ni um i odi de;

157:h| Ehﬁ (gll(ajethoc_alLg(p:;)éga f}}%tg) nygor?g 36% c a¥r%grlgg%l 195 Wh gre?n AL antigen
.-octa (D)= 9- Y | - pyridiniumtosyl ate;

raisgs ¢ %%ﬁ‘@% ?%‘Eﬁﬂsgg%ég@ 1@%&@003/ 000820
1-[(2-(1Hi ndol -
-yl)-ethyl]-3- oct adec- (Z) - 9- enyl oxycar bonyl pyridini um

158 offhd anethbd. actorling tdady aanzooiclagns d3értxo rfewdierein said T-cell
clainms 135 to 155 wherein said antldg 5.rai ses

mediatask disease dp an gutoimmynicHipease and sald anfigen lﬂrﬁ@eﬁatiﬁod

according to any one of clains 135 to 155 wherein said
antigen raises a cellular response in said

159, NdiTyle qﬁ%og]agi@nv%w%ldﬁt oyl @H&‘éfﬂjbﬁ& aﬁl@olﬁﬁﬁul@élﬁls‘éﬁse is an

clarrs erein said T-ce medi at ed

orghs ?a@ﬁd@t@mﬂﬁuﬁ@dme di sease and said antigen is a
pep 159. The nethod according to claim 158,

wherei n said autoi mune di sease is an organ-specific

160.Ut Ql“lhmgt%ogla%ggrsdlng to claim 159 wherein said organ-specific autoimmune

disease is type I diabetes mellitus, multiple sclerosis, rheumatoid arthritis or

autoimmune thyroiditis.

161. The method according to claim 160 for the treatment of multiple sclerosis
wherein said antigen is a peptide derived from the sequence of myelin basic protein
(MBP) or an analogue thereof that is recognized by T-cells involved in the

pathogenesis of multiple sclerosis.

162. The method according to claim 160 for the treatment of multiple sclerosis
wherein said antigen is a copolymer recognized by T-cells involved in the

pathogenesis of multiple sclerosis.

163. The method according to claim 162 wherein said antigen is glatiramer

acetate.
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15 160. The nethod according to claim159 wherein said
organ-speci fi c autoi mmuune disease is type | diabetes
woredokiosass4 nul tiple sclerosis, rheunatoid art hPCT/AIR0@¥000820

aut oi mune thyroiditis. 20 161. The nethod according

to claim160 for the treatnent of nultiple sclerosis
wherein said antigen is a peptide derived fromthe
sequence of nyelin basic protein (MBP) or an anal ogue
thereof that is recognized by T-cells involved in, t

164at Hogemethiod etcording pbecliinerddsi or 13 1\Blz¢remhesa}$ttgg@peuﬁc

PreBaRBPBSFADRFEY SHH SRS AN PEIEOLENYY oAkt of an
. - i . . t is

aEARBRAGRY, TREHI s IYE it D BB ROARIREE S dilens or

5  ParkBon@it&ise, 8dadc@néidhess hielalomhd, @@l infackowl dise@R oh as a
2004/ 032824 PCT/ I L2003/ 000820 164. The net hod

bacedalrativig] imfection.m 135 or 136 wherein said therapeutic
preparati on conprises said adjuvant and an antigen
useful for treatnent of an autoi nmune di sease, a

eur.odegeneratiyve disease sych as Al zhei nmer's di sease
16£r é“@é&%%@#tﬁpﬁﬁg@ﬁ%@ﬁcer such as mel anoma, or
an infectious disepgsgpstohbpas a bacterial or viral
infection. 165. A corrpoundAof the general fornmula: R
10 - O Rekid0 wWherein (i) RL is C20-C24 al kyl or Cl0-C24

al kenyl and Ais a residue of the fornula: _ R3 1  *
N- - (IRR1 iRECg-Cay4 alkyl or C1p-Cy4 alkenyl and A is a residue of the formula:

I|R3
* N~R4
\( R5
R2
wherein R2 is H, C;-Cs alkyl, aryl, or aralkyl, wherein any aryl moiety may
15 be unsubstituted or substituted by nitro, cyano, halo, hydroxy, NR6R7, or
CR8R8NR6R7; R3 is H, a pair of electrons, or C;-Cg alkyl; R4 and R5 each
independently is H or C;-Cy alkyl, or R4 and RS together with the nitrogen atom to
which they are attached form a 5-7 membered saturated ring optionally interrupted
by an oxygen atom or by a nitrogen atom optionally substituted by C;-C4 alkyl; and
20 R6, R7 and R8 each independently is H or C;-Cg alkyl; or
(ii) R1 is Cg alkyl and A is a residue of the formula:

I|23

* N~R4
\( ]
R2
wherein R2 is H; R3 is a pair of electrons; and R4 and R5 together with the

nitrogen atom to which they are attached form a 5-7 membered saturated ring

91



10

15

20

25

R2 wherein R2 is H Cl1-C6 al kyl, aryl, or aral kyl,

wherein any aryl noiety may 15 be unsubstituted or
waadpsosset ed by nitro, cyano, hal o, hydroxy, NRERIL20@000820

CRBRBNR6R7; R3 is H, a pair of electrons, or Cl-C6

al kyl; R4 and R5 each independently is Hor Cl-C6

al kyl, or R4 and R5 together with the nitrogen atomto
optitiatly idtesrupted @yt aghedyder m@mSer berberitdgemtatont egptionally

ring optionally Interrupted by an oxygen atomor by a
substitutcd;gyicat-@m Liwnal |y substituted by Cl1-C6 al kyl ;

and . .20 R6, R7 a 3 ch i ndependent is Hor Cl-C6
al kijii) Ry s Ew}%lﬂi Ea’&‘ig 1§|Wﬁﬁgtﬁc‘j&§h‘? tcyrg“ﬁ%'si due of
the formula: paR3 * NN- RA R5 R2 wherein R is H R3

is a pair of jelectrons; and R4 and RS together with
the, nitrogeN mto which they are attached form a

5-7 rr\errbeEQ sat'drated ring 91 WD 2004/ 032824
PCT/ 1 L200B/ 008820 optionaily interrupted by an oxygen
atom or Hy2a nitrogen atomoptionally substituted by

Cl-C6 al kyl; or (iii{ Rl is C12-Cl16 alkyl and Ais a .
r esi whereirt R2his vinsnbstitated azgl, or-arl gearafioyl svhgseinsihg arpl moiety

s AR 0 Sy, Rl SRS B 6 1.
ro RSl T P RIS 5B 116k 1ot

r FYBPIRSRt 0 5l 8, A o 5
meaibiczed eatufatedrimgFoptionally interrupted by an oxygen atom or by a nitrogen
atom optionally substituted by C;-C alkyl; and R6, R7 and R8 each independently
is H or C;-Cq alkyl; or

(iv) R1 is Cyq alkyl and A is a residue of the formula:

Il?3
* N~R4
\( R5
R2

wherein R2 is C;-Cg alkyl; R3 is H, a pair of electrons, or C;-Cg alkyl; R4
and R5 each independently is H or C-Cs alkyl, or R4 and RS together with the
nitrogen atom to which they are attached form a 5-7 membered saturated ring
optionally interrupted by an oxygen atom or by a nifrogen atom optionally
substituted by C;-Cs alkyl; and R6, R7 and R8 each independently is H or C;-Cq
alkyl; or

(v) R1 is Cy¢-Cy4 alkyl or Cyo-Cyy alkenyl and A is phenyl substituted by
NR6R7 or CR8R8NR6R7, wherein R6, R7 and R8 each independently is H or C;-
Cs alkyl, but excluding the compounds wherein R1 is C1o-C;6 alkyl and A is phenyl
substituted by ~CH,-NH,; or

(vi) R1 is C1-Cyyq alkyl or C1g-Cyq alkenyl and A is a group of the formula:
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menbered saturated ring optionally interrupted by an

oxygen atomor by a nitrogen 10 atom optionally
waadpsosset ed by Cl-C6 al kyl; and R6, R7 and RSPEHUI2003/000820

i ndependently is Hor Cl-C6 alkyl; or (iv) R is Cl0

alkyl and Ais a residue of the formula: R3 N- R4

R5 R2 wherein R2 is Cl1-C6 alkyl; R3 is H, a pair of

el eci\r\gsjor Cl-C6 al kyl; R4 15 and R5 each

i ndepejpdent{ly is H or Cl- C6 alkyl, or R4 and R5

t ogeth th the nitrogen atomto which they are

att achedNfror m® '5-7 nenbered saturated ri ng

optionalgy interrupted by an oxygen atom or by a
nitrogen atomoptionally substituted by Cl- aI kyI

glnﬁl;l:f@ ér:i@%“t P@gfﬂ&@ o%%%ﬁ)@ﬂéh%m r@lg léﬂcounter ion;

andqjhaﬂnybemwdlly\ alcaelﬁbl@l@)slalt_& Hhgéoft uted by NRER7 or
CRBRBNR6R7, wherein R6, R7 and R8 each independently

|s Hor Cl- C6 alkyl, but excluding the conpounds
166 kﬁégel n Rl |ds C10- Cl6 al kyl and A is pheny
£Pmpoygdrcordipg Wlalm 103() (R)L of £Vr)1\@h@2m Rilkigla C1p-Cyg
alké?xérlcm C24 al kenyl and Ais a group of the formula:
92 WD 2004/ 032824 PCT/1L2003/000820 N+ X RO
wherein RO is Cl1-C6 al kyl or indolyl (Cl-C6)al kyl and
X' is a counter ion; and pharmaceutically accept abI e
167s alA sompeundhccdidiiffto diaplEOWIErEls FOI 1§ g 6Lg1
165(i), (v) or (vi) wherein Rl is a Cl2- Clé

ken

168. A compound according to claim 167 wherein R1 is cis-9-octadecenyl or

trans-9-octadecenyl.

169. A compound according to claim 168 wherein R2 is H or phenyl, R3is Hor a
pair of electrons, and R4 and RS are methyl or together with the N atom to which
they are attached form a morpholino or a piperazine ring optionally substituted at

the nitrogen atom at position 4 by methyl.

170. A compound according to claim 169 selected from the group consisting of:
N,N-Dimethylamino-acetic acid octadec-(Z)-9-enyl ester;
(4-Methyl-piperazin-1-yl)-acetic acid octadec-(Z)-9-enyl ester tartrate;
4-Methy1-4-octadec-(Z)-9-enyloxycarbonylmethyl-morpholin—4-ium chloride;

Piperazin-1-yl-acetic acid octadec-(Z)-9-enyl ester bitartrate.
171. A compound according to claim 165(ii) wherein R1 is octadecyl and R4 and

R5 together with the N atom to which they are attached form a morpholino or a

piperazine ring optionally substituted at the nitrogen atom at position 4 by methyl.
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167. A conpound according to claim 166 wherein Rl is a
Cl6-C18 al kenyl. 10 168. A conpound according to claim
wQeM4mbaseei n RL is cis-9-octadecenyl or PCT/IL2003/000820

trans-9-oct adecenyl. 169. A conpound according to

claim 168 wherein R2 is Hor phenyl, R3is Hor a

pair of electrons, and R4 and R5 are nethyl or
172.00At bempoihd dcberdihgttonelhim vt Iclwhidlh is Hdymathgyl-piperazin-1-yl)-

attached form a norpholino or a piperazine ring
acegigtacithastadeeyl sster tarttgte. at  t he nitrogen at om at

position 4 by nmethyl. 170. A conpound according to

claim 169 sel ected fromthe group consisting of:

, . | . 0 - - - ny -
178, AR RAPASTH Byt 561) MRS RL & ENMb o or C
C, P81k @ik GanldZA -i9 Pﬂeﬂjfl sibkefutd @by CRERENRO6R7, wherein R8 is H and R6

4- Met’hyl - 4- oct adec- ( Z) - 9- enyl oxycar bonyl et hyl - nor phol
and R74s each HhordCj-0g alky®i per azi n- 1-yl -acetic acid

octadec-(2)-9-enyl ester bitartrate. 171. A conpound

according to claim165(ii) wherein RL is octadecyl and

17457 ANt adsPRARE 10 ety asphelt RTLi5 £ 8 £ BEREY

optionally substituted at the nitrogen atom at
position 4 by nethyl. 93 WO 2004/ 032824
17RCTAI tefP3tndR2ordidg 2o Aainw niydumdeaginoR #li is ocik-®-odtadevenyl or
171 which is (4-nethyl-piperazin-1-yl)- acetic acid
trapfePpgtadecergi er tartrate. 173. A compound according to
claim 165(vi) wherein RL is C12-C20 al kyl or Cl2- 5
C20 al kenyl and A is phenyl substituted by CR8BR8BNR6R?,

epe S . Iq: .
178 Ouh AR o o r ey A Pt minomethy!
berfHoid acidlértidde-@)keRityl estél HGI-orA-dRneByReniacaRuU 1 enk6ic acid
claim 174 wherein RL is cis-9-octadecenyl or
octademER9-cayhaserHyll. 176. A compound according to
claim 175 which is 4-dinethyl am nonet hyl - benzoic acid
octadec-(2)-9-enyl ester HO or

17@&%@@%@@[&55@@@%&@2&5}% §5R%) Vhefln R1 is C1s-Cyp alkyl or C-

C,p alkenyl.
178. A compound according to claim 177 wherein R1 is C14-Cyg alkyl or alkenyl.

179. A compound according to claim 178 wherein R1 is cis-9-octadecenyl or

trans-9-octadecenyl.

180. A compound according to claim 179 selected from the group consisting of:
1-Methyl-3-octadec-(Z)-9-enyloxycarbonyl-pyridinium iodide;
1-Methyl-3-octadec-(Z)-9-enyloxycarbonyl-pyridinium chloride;
1-Methyl-3-octadec~(Z)-9-enyloxycarbonyl-pyridinium tosylate; and
1-[(2-(1H-indol-3-yl)-ethyl]-3-octadec~(Z)-9-enyloxycarbonyl-

pyridinium bromide.
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177. A conpound according to claim 165(vi) wherein Rl
is Cl12-C20 al kyl or Cl12- C20 al kenyl. 20 178. A
w@ oorposasas according to claim 177 wherein Rl i sPQU/8:-20133000820
al kyl or al kenyl. 179. A conmpound according to claim
178 wherein Rl is cis-9-octadecenyl or
trans-9-octadecenyl. 25 180. A conpound according to
claim 179 selected fromthe group consisting of:
1- Met hyl -3 -octadec-(Z)-9-enyl oxycar bonyl - pyri di ni um
181} och gempoumdtaegprding to claim 165(i) wherein R1 is cis-9-octadecenyl, R2

. rocta : (Z)-.9- enyl oxycar yl - pyri di nium chl ori de;
18 PE9%aﬁ§fl%ﬂ ﬁ%‘f&géi{epﬁﬁﬁs L %91%’5@%&? < pyri di ni um

tosyl ate; and

1-[(2-(1Hindol -3-yl)-ethyl]-3-octadec-(2)-9-enyl oxyca
182 b helsm] e 9 &C 3 ; 3
T LS Lol T PRl cCinHid Sl Rt goid gotadec
(Z)-pe&atylestetn i@l sulfxl i s cis-9-octadecenyl, R2 is phenyl

, RBis a pair of electrons and R4 and Ris each H 5

182. The conpound of claim 181 which is

e R GRS SeBE s S Blad s iy ne
q [ f clali 1 1
of SEATPRISCRE SR BB RE LR 450 URATE and o

phaffaguueicaBg autdfableagfgept abl e carrier. 184. A
phar maceuti cal conposition according to claim 183 for

the treatnment of inflammtion. 15 185. A therapeutic

cogogi tion c,orrﬁri sing .an antigen and an adj uvant
1845 b Phprgacqugicah gomResitipn Acsprding ¢g olain 483 fop the freaguent of

inﬂﬁgmation.

185. A therapeutic composition comprising an antigen and an adjuvant according

to any one of claims 165 to 182.

95



