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BASI C ESTERS OF FATTY ALCOHOLS AND THEI R USE AS ANTI -

| NFLAMVATORY OR | MMUNOMODULATORY AGENTS 5 FI ELD OF THE
| NVENTI ON The present invention relates to basic
esters of fatty alcohols and their use as
anti-inflammatory and i mmunonodul atory agents,
particularly useful in the 10 treatnent of

i mrunol ogi cal | y-nedi ated i nfl ammati on. Abbrevi ati ons:
AA: adjuvant arthritis: CFA: conplete Freund' s

gﬁégr@fEST@ﬂﬁ OFPATTF ADCOHDRY _'tfritHEiR SERS ANTI-
ol ot I EARMAE GRY IS IFERENaN Fﬁ?@%‘ﬂ%ﬁ;
I'V: intravenously; 15 MBP: nyelin basic protein; M

mul tiple sclerosis; MSCH nouse spinal cord
honogenate; QOA: ol eyl al cohol; PBS: phosphate-buffered

FIERD OF THE INVEN¥IOneous| y. BACKGROUND OF THE
NVENTION 20 1. Inflammation Inflammtion is comonly

di vibeprasanbinvaniden ptlatee 4o basiatesternof fattyaalcomols ant éheir use as

o FAETIARE SR A SRS vty
tredtffi afﬂﬁgmagfogé@aw Bl ERTEp ol 2T e

sero onin nin, pro and
. | eukotri enes. The I mmune response, usually 25 preceded
by the acute inflammati on phase, occurs when
Abbreviatiginsgi XAt lagjuantetheitis: €A s camplatet Freandd adjuvant; DTH:
re ponszamp foreign or ani sms_or antlgenlc subst ances
delayeddyps dyptsensigvitieEAd exparinaentahiay oln*ﬂnmnmhalomyelltls

[ one. of nser{or, .
GAL R s A TS RS SERRRREC IV ksl
MBP: myelin basic protein; MS: multiple sclerosis; MSCH: mouse spinal cord
homogenate; OQA: 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




10

15

i nvadi ng organi sns to be phagocytosed or neutralized.
However, the outcone nmay 1 be deleterious if it |eads
to chronic inflammuation w thout resolution of the
underlying injurious process as occurs in rheumatoid

arthritis. The treatnment of patients with inflammtion
be |deeferipes tifieltslesds ntp ehronie cilammation withaufe reppheiipmh ot the

un G REER R o Epnoc R At inibehapBRO Bt ng” |
ui ng
CO“Pﬂlé‘{rEﬁtn?ént_totfﬁ)aﬁéﬁt% Skh irfﬂﬁdh{dagphflgé&ttertﬁe §Hﬁﬂhg S(ﬁ”a?rest of

usually classified as sterol da ucocorti col

theaimuodaniaging gedcesnts walf e reliof epains whiNIAIDhe presenting
The glucocorticoids are powerful anti-inflanmmatory

symfent andile mpjer kpgtinuing complainheStheinatient.wi t h chroni ¢
corficosteroid therapy inhibits their us xcept in .
oA RH SRty T ARty VR ¢ A TiedoRot gitgoidal  or

er,ajyd | =anf s e

el SEgal ol o Rk bl WA B e SEAORT T

gluSatoitiasids r fru Rivairfhl abhtiinflammAIBN Gigehiss MR- feem@tldadoxicity
anti-inflammatory agents are included derivatives of _

asseatiied awith celrooicytarticestendsd therppmdehibitsatheiisyse except in certain

acul ﬁf@%ﬁ%ﬁ gon %@égrﬁlﬁgﬁg, g%fwﬂatég?iggﬂiegrﬁ%mmaﬁry drugs
% A, P TRBE e 57 0 Rl ) RRFRC FR ch o

rhetim8toi@bithriigents. It woul d be highly desirable to
provi de new nonsteroidal anti-inflammtory agents
t haAmong| the smnvstemsda | dngF indlanvmatory agentseart included derivatives
anti-inflammatory drugs. 2 2. References related to ]
of ammogrylcarboxylic acids, arylacetic acids, arylbutyric acids, arylcarboxylic

acids, arylpropionic acids, pyrazole, pyrazolone, salicylic acid and some other
derivatives of different chemical structure, including specific anti-arthritic/anti-
rheumatic agents.

It would be highly desirable to provide new nonsteroidal anti-inflammatory

agents that could serve as alternatives to current anti-inflammatory drugs.
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Sone fatty al cohols and esters of fatty acids have
been descri bed as solvents or enmulsifiers for use in
pharmaceuti cal conpositions. For exanple, cetyl
al cohol 5 may be used in pharmaceutical conpositions
as enul sifying and stiffening agent (The Merck | ndex,
2001, 13" h edition, pp. 347-8, # 2037), ol eyl alcoho
2. Referencasgelhtedso sheart i er for nedi canents (The Merck
I ndex, 2001, 131h edition,fp. 1222, # 6900), and
al k§@m€sfﬂ1éy lcopols| andcesters @fayy geids daye beei gepsasthed asgiolvents

o BRGS0 St oo
map'bdrased al ﬁﬁ%é:oeuﬁéil”@dlhngé{ itiofd at %ﬁuﬁﬁ?ﬂl b&RE YWfening agent
de &nmat of y

Wwas descri bed as having rate anti-in

(ThedVieikt IndeX2001c d8P editiom ppoB4348; i 203M) xdleyiealveisolnody be used
di sc] osed (Rodriguez et al., 1998). The,nmass spectra

as peargicE doy madisaments|(dhg Marskrngde 15 13'¢ editione patidds1# 6900),

andiiiy] B0 1R i Bioorile wiadR snlien fori@eflisAgret¢Fhe Merck
Ind@&,ml,ii?;@%ﬂfﬂcﬁf Pg@gbdg\,/?%@%é 1981). No biol ogic

activity was ass$ gne _ compounds. Esters of

4- afii noxetd \Jf- bighgoiatiphstie d}(rﬁﬂbzﬁA)ild@hbls, Girieafily isolated from

saturated alcohols, e.g. decyl, undecyl, tetradecyl
becawdxhexatd slegerikade aisohgyingayeodsrete noastinflamdndtory tactivity. The

congii P bRoAA Txrowap bt s DSedrtiog Al < K1)
haj .
or of 1 BYSP G et'SF RicRitBlesl 8 MAZPAn leBRE PR obiecyl and

(Z)@Ebét&dedéﬁeligﬂﬂéqtﬁﬁiér HageNBednnStudRide to @idc@ddtt MBle structure of
(Beyer and Pilgrim 1991). 5 Al kyl N, N-disubstituted

longchain dcohids (Better anldidvikistkerd 88 he Nuoybiahogio acitetyatvas assigned to
wherein the alkyl is octyl, decyl, dodecyl, or
the campayBES;| | and” decyl (4-nethyl -1 -

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

alcohols, e.g. decyl, undecyl, tetradecyl and hexadecyl alcohols, have been tested
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pi perazi nyl)acetate, have been described as

transdermal penetration enhancers for indonethacin

and possibly for other drugs (Wng et al., 1989; US

4,980,378). Crystalline acid addition salts of

dodecyl - 2-met hyl - 2- (N, N-di net hyl am no acetate 10
forthennpifibanelyticiagtividy and ifoumbteebe not antiveMarkwasdt efiab, 1966).

e AR S50l Sk A 2 VR 6 o a0
P Y o B SR BTSSR R o

efféotivg (BelByandPilgam, 4b9ey).oxycar bonyl met hyl  radical s
are described in US 6,291, 423. 15 Esters of

N, NAiyleY N disabstitutesk amina acidsye.gh alkyh N, dhdimethylamino acetate
al kanol s .g. tetradecyl, cetyl and stearyl
wheyeun {ag §,1kyZn'g Qe rf{sacyf, dadecyb s 1o@gosyl, amdl decyl (4-methyl-1-

pipglRtCeRt, el R ddUc{)BLH of VERHR, PG RSN enhancers for
mabﬁwdwma%@ﬁ%%ﬂ&m&ami onydE0Xl d¢98GNEIS 4.980,378).

salt] esters | ong- chai n” al coh6l s stich™as decyfl",
Crystallig¢ acidyadditign salps bfiidoyécylst-armtlyyl-20d, Nidaykthy2 @mino acetate
al cohol were prepared and their pharnmcodynam c

(DIdASDE etfieetveay kib dsnetsation erhauretsagesrdisglasabiadys 6,118,020.
Lo e e, B R, v
subSAAPE! MR Seﬁ‘léa'ﬁolﬁic Iy H_ygucﬂwz{s' terAflS z)?%ér%zﬁﬁ{lﬁr Sofbounds

N car boxynet hyl - pi peri di ne, -ptperazirn
substimiteahat Hotke tieo aad Adsositis® Hes eidthehindZn eleyRaythibiodehnethyl
(Smith et al., 1951). Stearyl esters of am no acids,

radigaly argidpeariked ipAéhpi2Aly#lhe, al anine, valine, |
and a9 1Nk Eh}-afRindtatc 2y e olanto chpie dlkamals, o

tetr%géé:ﬁfgd}}ig taﬁlﬁ;slt&?-&g@g&;ﬁ&igg@i; A’lh&@lgﬁ,h%g?r%%égﬂget%f 131181% 2000-302650

for 891N hair cosmetics. The oleyl ester is not specifically disclosed.

Betaine [(carboxymethyl)trimethylammonium hydroxide inner salt] esters
with long-chain alcohols such as decyl, lauryl, myristyl, palmityl, stearyl and oleyl
alcohol were prepared and their pharmacodynamic properties have 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).




4 Esters of DL-co-phenyl-amno acids wwth C4-C 0

al kanol's, such as DL-2- phenyl glycine octyl or decyl
ester or DL-2-(4-dinethyl am nophenyl)glycine octyl
ester have been described as antiphl ogi sti c,

anti hi stam nic, spasnolytic, antioxidant 5 4a and
anti-inflanmatory (Schulz et al., 1982 Schewe et al.

1991; Kontogiorgis et al. y 2001) 82 esters
t Bterroohddl-0-®hgnylaamino, apigs with Ca- a;allkmis,sw frgg DL-2-

o S LAE B B TP oo
e BLRERS ool 4l A SNy a8

useful for control of plant di seases. SUVMARY OF THE

I NVENTION It ‘has now been found, in accordance with
the present invention, that certain 10 esters of

| ong-chain fatty al cohols with carboxylic acids

contai ning at | east one basic group, act as
anti-inflanmatory i nmunonodul ators and, therefore, can
be used for the treatnent of inflanmmation,

particul arly i mmunol ogi cal |l y-nedi ated i nflammation. In
one aspect, the present invention relates to the use
of a conpound of the general formula |: O 15 Rl OA
[I] or of a pharmaceutically acceptable salt thereof,
wherein R is Cl2-C24 al kyl

da




or Cl10-C24 al kenyl, and A is a residue selected from

the group consisting of: (i) R3 * R4 R5 R2 20

wherein R is H, Cl1-C6 al kyl, aryl, or aralkyl,

wherein any aryl noiety may be unsubstituted or

substituted by nitro, cyano, halo, hydroxy, NR6R7, or

5 CRﬁ&SNRﬁRﬂﬂaﬁﬁnatsry-l (Schpbd retofalgl d682pnScleweCletCoal., 1991;
yl; R4 and R5 each independently is Hor C-C6

KO&TQ&}QYSISO?WM 808b)-Rr5 toget her W|th the nltrogen atomto

ri n%l%jﬁf gmpﬁ?a éf ﬁg)p%ccg m éf"‘%}ﬁl Xlegf'tsﬁ%ﬁﬁ {?gidy& esters
of ﬂ%flﬁgﬁﬂe@%&cﬁﬁ LRRdld, X/aﬁﬂé’sﬁdr%ﬁrféjl 1&; 1§E§e€i‘élﬁ¥ | l&me and

and R8 edch 1 ndependently 1§
5 pheaiykalhmn(e,l and pllmarl)NI lmélsa]ﬂ(yhﬂeﬂvmyvdﬁR&Wd@mmBEEII!F&B?SZl 403
and each i ndependently is H or
(M@ﬁtocﬂ k) |19174) @mse(fulu ﬁoy captro ofdantodisgasesi n RO is H,

| ower al kyl or indolyl (Cl-C4 )alkyl, and X- is a

counter ion, or RO is a pair of electrons and X is

absent, for the preparation of a pharmaceuti cal

conposition for treatnent of inflanmation. 6

SUMMARY OF THE INVENTION
It has now been found, in accordance with the present invention, that certain
10 esters of long-chain fatty alcohols with carboxylic acids containing at least one basic
group, act as anti-inflammatory immunomodulators and, therefore, can be used for
the treatment of inflammation, particularly immunologically-mediated inflammation.
In one aspect, the present invention relates to the use of a compound of the

general formula I:
0

i

or of a pharmaceutically acceptable salt thereof, wherein R1 is C1,-Cy4 alkyl

or C,¢-C,4 alkenyl, and A is a residue selected from the group consisting of:

(i)
. FIQS
* N~Ra4
\K o
R2
20 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
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I n anot her aspect, the present. invention relates to

phar maceuti cal conpositions for the treatnent of

i nfl ammati on conprising a conmpound of the general

formula |I. Sone of the conmpounds of the fornulas

above, as defined hereinafter, are 5 novel and as
CRERENR@NE iRI3uiseHa 4 pairhef chsybees af CiHe palkglgnR4 and R5 each

indefmids i peC o alean i ng R i ictzogen atom

e S

by bRl bk YN NST Mr 6& \e()mir@%éneﬂoﬁl bRtiSnAR, SuMRtiRYd BY Cy:Ce_alkyl; and

I muni zation (day O riangles) or ‘on day 14

R61 R and RA eaxth méelﬁemi;m&sms Hocnrr(Cl -€g)alki;g. 2 shows the
effect of Conp on experi nental autoi nmun

enc(é\arp&leaki&@hsmée% EﬁE‘i R6 r%cm&R&NMhon‘th@t%é 7 and R8
Ls t t d 0,
cachlpafhsgiehdy Rl GoChalatiand offect of Compound' 1 on

Skl )al | ograft survival. Conpound 1 was adm nistered
o mce on the day of grafting (day 0, circles).

F| g. 4 shows inhibition~qf ayed-type

hypersensitivity (DTH) re in BALB/c mce after

treatnment with different trations (1, 2 or 4 ng)

of (4- nethyl-piperazin-1-ylNzacetXxc acid

oct adec-(Z)-9-enyl ester tarzé]ate (Compound 3). 7 Fig

5 shows the effect of differ'@nt concentrations (0.5,

o ot K21, B, iRy BRI ol e Jopgl At X s o counter

cq,rgtR I d t PeRAZIN % aggf |
lOIle & 9e§8?gr phit- H%O&%Atrd%fs gﬁd‘o)r( f b éngscfﬁie gtlg? ?éﬂeﬂarahon of a
phacmateumical composition for treatment of inflammation.
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5 Fig. 6 shows the effect of subcutaneous (SO

admnistration of different concentrations (10, 50,

100, 200 ngy) of Conpound 3 on AAin rats. Qd eyl

al cohol (OA, 100 ng) was used for conparison. Fig. 7

shows the effect of SC adm nistration of different

conbenanethémnaspet), th&opresont f0entigh  o¢lasnpourphagmaecutical

EAE i.n rats. A eyl alcohol (OA 100 .was 10 used
CORPSTHAAG 49 &%.tre%ne«?ntso %ﬂémfrw@wm ¢l rigfpg e cogypound of the

1 A ion of different concentrations (0.2, 1,
ger%?ﬂlf&hﬁgkafng) of Conpound 3 on EAE in rats. d eyl

al cob@b dfGfe cbinptiinds WFStheSREmbs MyVRahE Wefinedihdreiflafier, are

shows the effect of per os admnistration of

novEl pad az isnel egristinge ti forther aspetbobitieguesent B)vedtiony |
ester bitartrate (Conpound 9, 100ng/kg) on EAE in
rats. DETAILED DESCRI PTI ON OF THE | NVENTI ON Accor di ng

BRERDESERGE N SEHBRCBRARcr B o1 g, (he use

Bl TSR AR i i b )0
estérs(@ompsunidid)sai adhindnt raothritise( AAPUCoapoEIngt 1 ngasohdministered
imr(alv%nouzs?y 2(31\/!?3:[0 Ifewl\i: l;{zfts 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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1IR5 R2 wherein R2 is H C-C6 al kyl, aryl, or

aral kyl, wherein any aryl noiety may be unsubstituted

or substituted by nitro, cyano, halo, hydroxy, NR6R7,

or 5 CRBR8NR6R7; R3 is H, a pair of electrons or

Cl-C6 alkyl; R4 and R5 each independently is H or

Cl -Bg aldhpvs the efectnof BETtroye tmrentatibng (@.5nil, rbgerdt mg) of
attached forma 5-7 npenbered

CO@%@P& édvﬁmaﬁg Lﬂt%?ﬁoﬁgﬁi yi impicer Degamgthagone (2 gpgy avas used as

s R e T (N

or%@&re i tiol10 (ii) phenyl substituted by NR6R7
or 8BR8NR6R7, wherein R6, R7 and R8 each

i ndéigertdedwvy the difeat ofl suWButdnephs (869 Adminjstidtio¥ oR@ifferent
ower al kyl or indolyl(Cl-C4 )al

wherein RO is H | ( kf/l
conggatrationss(19, &8uhe@r2001me) ¢f Coppeund & on Hdi in wits. Oleyl alcohol
| d ' bsent, f th ti f
O SRS 5ed CoReBBE o1 11 catront of
| NTEAMTRLLAA-the ebfdcBof YU Mfihi f"cﬁfbgl oft (Fi?feﬁélﬁsc%%entr?tions (10,
nds of the

i nvention relates to novel conpou genera

50,fl00p R0 md} ofEGRpAundBesre EA Bir( taks. RMeybalclolGZFA Al 8§ Img) was
or QO C24 alkenyl, and Ais a residue of the
used for comparison.
Fig. 8 shows the effect of per os administration of different concentrations
0.2, 1, 2, 10, 20 mg) of Compound 3 on EAE in rats. Oleyl alcohol (OA, 10 mg)
was used for comparison.
Fig. 9 shows the effect of per os administration of piperazin-1-yl-acetic acid

octadec-(Z)-9-enyl ester bitartrate (Compound 9, 100mg/kg) on EAE in rats.

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

compound of the general formula I:
O

S

R1——0 [y

or of a pharmaceutically acceptable salt thereof, wherein R1 is C;,-C,4 alkyl

or Cyo-Cyqalkenyl, and A is a residue selected from the group consisting of:

()




formula: R3 * NRA R5 R2 wherein R is H Cl-C6

al kyl, aryl, or aralkyl, wherein any aryl noiety nmay

10 be unsubstituted or substituted by nitro, cyano,

hal o, hydroxy, NR6R7, or CR8R8NR6R7; R3 is H, a pair

of electrons, or CI-C6 alkyl; R4 and R5 each

i ndependently is Hor C-C6 alkyl, or R4 and RS

together with the nitrogen atomtg_ which they are

attached forma 5-7 menbered sat URdted ri ng optionally

interrupted by an oxygen atom oer_ a nitrogen atom

optionally substituted BY = al\kiﬁ‘} and 15 R6, R7

and R8 each independently is or RB-C6 al kyl; or (ii)

Rl is C18 alkyl and Ais a regaue of the fornula: R3

NR4 1R5 R2 wherein R is H R3 is a pair of

el eghéens R2a84H,R2,-aRdalRS], tegebharaliyll kvHehéin diiytdr9DBidiety ma

atomto which theg/mgre gttagglﬁed folréjrfna 5-7 rfdtgﬂr)r’tba[er?egﬁ ymay
be sunsubsiiteted iarg subditotetdi dryalnlityo, miyeno,upinby hydeoxyoxNG&R7, or

s CRBAERRIRS B M P Bt Chce S Mo s caon
-indéﬁéidéﬂﬁy % H &EC{~ 6n}i]fk‘:5"i, or' 4 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;

10 (ii) phenyl substituted by NR6R7 or CRBR8NR6R7, wherein R6, R7 and R8
each independently is H or C,-C¢ alkyl; and
Gi)y
i S
-
N
R9

wherein R9 is H, lower alkyl or indolyl(C;-C,4 )alkyl, and X is a counter
15 iom, or R9 is a pair of electrons and X is absent, for the preparation of a

pharmaceutical composition for treatment of inflammation.




R3 * NcRA R5 R2 wherein R2 is unsubstituted aryl, or

aryl or aral kyl wherein the aryl noiety is

substituted by nitro, cyano, hal o, hydroxy, NR6R7, or

CRBRBNR6R7; R3 is H a 5 pair of electrons, or Cl-C6

al kyl; R4 and R5 each independently is Hor Cl-C6

al kil a farthdé24aspect, fhe pogenharventidh rélaeesniot iegd voatpoimdo of the

which they are attached forma 5-7 nenbered saturated
generglfoypiiasnal |y interrupted by an oxygen atomor by a

nitrogen atom opti,gnAl ubstituted by Cl-C6 al kyl;
and R6, R7 and RS ggéﬁ'ézﬁa‘épendently is Hor ClI-C6
al kyl jwHakeidO (iv) R is COalkyl and Ais a residue
of the formula: R3 N-R4A R5 R2 wherein R2 is Cl-C6
5 al kyl ; R R4 isl,Ca-Qaidlkaf oreCeeChongkersi, 4id @6isoh kydidue of the
R4 and R5 each independently is Hor Cl-C6 al kyl, or
forpuglasnd RS together with the nitrogen atomto which
they are attached forma 5-7 nenbered saturated ring
15 optionally interrupted by an oxygen atomor by a
nitrogen atom optionally substitR{?ed by Cl-C6 al kyl;
and R6, R7 and R8 each independently is Hor Cl-C6

al kyl; or (v) R is C0O,Q24 alk N-QR4CIOC24 al kenyl
and A is phenyl substitute \
R5
R2

wherein R2 is H, C,-C; alkyl, aryl, or aralkyl, wherein any aryl moiety may
10 be unsubstituted or substituted by nitro, cyano, halo, hydroxy, NR6R7, or
CR8R8NR6R7; R3 is H, a pair of electrons, or C;-Cs alkyl; R4 and R5 each
independently is H or C,-Cs 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
- 15 R6, R7 and R8 each independently is H or C;-C; alkyl; or
(11) R1 is Cy5 alkyl and A is a residue of the formula:

IIQ3

*> N~R4
T ks
R2

wherein R2 is H; R3 is a pair of electrons; and R4 and RS together with the
nitrogen atom to which they are attached form a 5-7 membered saturated ring
20  optionally interrupted by an oxygen atom or by a nitrogen atom optionally

substituted by C,-Cg alkyl; or

(iii) R1 1s C;,-Cy¢ alkyl and A is a residue of the formula:

10
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NR6R7 or CR8BRBNR6R7, wherein R6, R7 and R8 each

i ndependently is Hor C - 20 C6 al kyl, but excluding
t he conpounds wherein Rl is C1O0C 6 alkyl and Ais
phenyl substituted by -CH2-NH2i or (vi) R is QO C24
al kyl or QO C24 al kenyl and Ais a group of the
formula: 11 N X RO wherein RO is Cl1-C6 al kyl or

i ndol yl (C1l-C6)al kyl and X- is a cqunter ion; and
pharmaceutically acceptabl e salt hereof. 5 For the
sake of clarity, the mark * in aIJLJorwI as herein in
the specification and i j i\czﬁ‘és the position
linked to the -CO of the Rl - COR§roup. According
to the invention Rl is a Cl2- -al kyl or Cl10-C24

al kenyl for the conpounds of fornula la for treatnent

of iwhereimRRIieunsistitcd agfleoa ¢¢latalid whepglh @he aryl moiet
preferably C16-Cl8, nost prefe?g%l Clgggl kyl or Y 4

is Sabmaﬂddbyrngrcalqwno,ghab@,dsydmyy,l m(ﬁl&jh&Nl&ﬁM R3isH,a
P%sﬁg%gﬁpﬁi%s&a oaBligh R gnd seah idencienyy Tu ot €1-Co all,
or RE ST ogbE il ok ATHER S0 Fiafh o e BEINGHYorm 0 57

mettibeiedl dtuatedon 0 ﬁ@ﬁaﬂy uﬂét?@fih@ti Hy%irﬁ@xﬁé‘ﬁ%oﬁﬁor by a nitrogen
ry

pal mtyl al coho and ‘st ea al cohol ,” Tespecti vely.

atofﬂha)tumalﬂsfrwalbs@mm;bby yChalkgl;carel B6, RiranddR8leheh fratependently

nd_ar eferably selected 15 fromthe group
is }ﬁ%gil gfﬁlaﬁ%ﬂ@fﬂhexadecenyl oct adecenyl, octadecadi enyl

B8 ORIl U iRl

pal mtol eyl alcohol or, preferablgg from
Cl18-unsaturated fatty al cohols hlaving one or nore

doubl e bonds in the tra or, prdeggply, in the cis
form such as, %5

R2
wherein R2 is Cy-C;y alkyl; R3 is H, a pair of electrons, or C,-Cq alkyl; R4
and R5 each independently is 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,-C¢ alkyl; and R6, R7 and .R8 each independently is H or C,-Cs

~ alkyl; or

(v) Rl is Cyyp-Cyy alkyl or Co-Cy4 alkenyl and A is phenyi substituted by
NR6R7 or CRERENR6R7, wherein R6, R7 and R® each independently is H or C;-
Cs alkyl, but excluding the compounds wherein R1 is C14-Cy¢ alkyl and A is phenyl
substituted by —CH,-NH,; or

(vi) R1 is Cyp-Cy4 alkyl or C;¢-Cy4 alkenyl and A is a group of the formula:
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but not being limted to, oleyl alcoho

(ci s-9-octadecenol), linoleyl alcohol (cis 20

9, 12- oct adecadi enol ), y-linolenyl al coho

(cis-6,9, 12-octadecatrienol) and linolenyl alcoho
(cis-9,12,15-octadecatrienol). In a nost preferred
enbodi nent, Rl is the cis-9-octadecenyl radical also
desi gnated octadec-(Z)-9.enyl or oleyl. The residue A

may conprise a prinmary, S€ or tertiary am no
group or a quaternary ammoffii um group that may be
acyclic or cyclic. Wen the ] graup 25 is
acyclic, the resulting conpou ar& esters of amino

acids. 12 Thus, in one enbodi ggnt, in the conpounds
conprised in the pharmaceutical conpositions of the

| nvihbredn ROMis i ©;-6R atkyd for iR€oIPHCS!C JARPPAREX" &fa chlifer ion;
invention, Ais a radical of the fornula: R3 * N-R4
and pirgmaggutiGliyaeceptabiosalts thereci- C6 al kyl, aryl, or

o b B Y R o S AL e caton
o RLERET 3k B LB 54080 BLC

0 T3 W Sl N 001 8] F1OCH s e
comppeursisadf forinnizeta fipt wehtfinb ! anflayggionaRdnisopreforably C2-Cag,
OB oL AaPlyFSheekod, T cbkAermhCer Rl s kensiy Dhe gy Defoups may
v S, o D B o 5ising of
dode@§POkRddecyl, hexadecyl and octadecyl such that the radicals R1-O- are
derived from the saturated fatty alcohols lauryl alcohol, 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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R4 and R5 cannot be Hor O-C6 alkyl when R is

oct adecyl (stearyl); for the novel conpounds, wherein

R is Cl2-Cl6 al kyl, R2 cannot be H, Cl1-C6 al kyl or 15

unsubstituted aral kyl, or wherein Rl is Cl0 al kyl, R2

cannot be H, aryl or aralkyl. In one preferred

enbbbisyernn, &2 i embodidsenisedh héieei nom@Bbulds abémiprised in the

refers. t strai ght. or branched_al kyl radi cal having
pharmagefical cOmpOSHENS 0f Ryinysntign or Hosome phitherord compounds of

theg}e?%:- lﬁny?‘tg Wgﬁa?gﬁbl #?2@\% 9p¥|he tbgwnl a:rflltjbufa)sll used

herein by itself or as part of tlge "aral kyl" radical
20 refers to a C6-Cl aromatic carlbocyclic radical such

as phenyl and naphthyl. I® ref¥erred enbodi nent, the
aryl radical is phenyl. In thg terpgm "aral kyl", the
alkyl refers as well to a O 6 alkyl radical. In a
preferred enbodi nent, the aralkyl group is benzyl. In

pr efvkeread Renib Gl Gpid; %lk}ﬂh ersthenytallan dwhersy langra@yiPmoiety may
are unsubstituted or are substituted b gdr oxy, for
be aysrpsteutad. 1oy dseispitetedy by 215r<801¢53mhmb@ﬁnd yéroxyheNR6R7, or

CRERRERT:oRE I Hr'e' Ballept difctiiinr dei-be. ksl BéadpieRs each
ind %ﬁﬂggiqb,\é@ k§1R?orl 34 ’_%néiu CR?L@:‘E?@II(\SB&P'S&%@%E& atom to
whlchcthejﬂ erew@ttach%d(f&?ml assszemehmeyéd satiReey biabYstivmall nteﬁupted

phenyl ), phenylalanine (R2 is benzyl) tyrosine (
by @n hymemgtbﬁmlyby a nitrogendatogn vptisuatly aristdited by eCs aﬂeﬂ and

R BAdRY pash denspdatos Hagt forcy é@?'@&ﬁ%@?éﬁﬁfﬁa%s as

t |nterrp de b an ox
de a%g ﬁegélﬁggfof’e %1@?%8(2 él§ﬁ§% IZ‘H Sxanmpl ﬁnﬁoﬁolr gpfh gove mpounds,
R4 38€ R @nndtBe Pbf f@éoilkyﬁwﬁeﬁq{‘lbﬁr&@adécpgkst{ﬂ%gg, for the novel
preferably piperidine, piperazine or nofpholihé. The
conpquadsz iwlereinn® ey  O¢,-CybHlkglutR2 ednridbebe H, C,-Cq alkyl or
unsubstituted aralkyl, or wherein R1 is C;g alkyl, R2 cannot be H, aryl or aralkyl.

In one preferred embodiment, R2 is H. As used herein, C;-Cg 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 C4-Cyo 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 methy!), valine (R2 is isopropyl), leucine (R2 is isobutyl), isoleucine
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4-position by a CI-C6 al kyl, preferably nethyl. In one
preferred enbodinent, R2 is Hor phenyl, R3is H a
pair of electrons 10 or nethyl, R4 and R5 are each H
or methyl, or R4 and R5 together with the N atom to
whi ch they are attached form a norpholine or a
(Rpiipecabund)r phenydglyicinea(RY is splivstyl)t phedylalanine (R2 is benzyl) |,
at position by methyl. Exanples of

ni.tr n ato
tyr%%%&gﬁé%l’ﬁ’é’g]&%@eﬁéy 0 this enbodinent for use as
ant j-.j t. nav .
er ARSIt RN A B e 57 K cggter v
thelnitrbgbh RtdTRItOW RIChtRePaed hadeltne¢ tfafRGr §2) n@nfd¥dd saturated
ester 3. (4-Methyl-piperazin- 1-yl)-acetic acid
ring cipdibmey Zint@repted s taar ok yger atoen ek by a nitrogen atom such as

4- \Net hyl - pi perazin- | -yl)-acetic acid_octadecyl
pyléglg(g?le,t é}ztegm%e and, prefergbi)y a 6-membered ring, m):)re preferably

- 4-.Met hyl - 4- gct adec- ~9- | oxycar bonyl net hyl - nor phol
pinf Oy Hipet e B Rioro B . AR ARine e Mo e siAuRa at the
- i X9 I ' rate 11.
4 %@k&ﬁﬁgéﬁﬁnﬁﬁégﬁ@%%ﬁg& adec- (2)-9-enyl ester
HCl Insaid prefarrathembedinesthpRD rie f oophérid, RBVie H, iaomuir éf electrons
phenyl substituted by NRG6R7 or CR8RBNRGR7, wherein
or methyRR4pad &S atgctachdleparadleyli py Ridsand BS togetipy withyhe N atom
to plifhs (RERATE ARErERh TR & hombolinl T apeRFing dngqentionally
subbti@fted bt He @ittYden Qfo‘fﬁ%{tﬁ%s%idﬁb%%he .aﬁ%@légf of compounds
conpounds according to th's enbodi ment’ are t he nove

accefdifg Soothid-cnshdtiineitt 361 RBEEhyARSNEAhmateiydchapeimds are the
identified as Conpounds 5 and 10, for use both as

novghestersrifareimidentifiehgetompanddad, Jdf, & &l t:

oct bR AR UACsaas: 2 0caIgo(2)-9-enyl estr

g‘; tcge ?E%{h%?ﬁe%‘ilﬂyf -yﬁ?&%ﬁic Qe éc%&’é:é-%gg—'eggl) &stertthate
4. (4-Methyl-piperazin-1-yl)-acetic 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
CRERSNRO6R7, wherein R6, R7 and R8 each independently is H or C;-Cg alkyl. In a
preferred embodiment, A is phenyl substituted by CR8R8NR6R7, wherein RR is H
and R6 and R7 are each H or C;-C; alkyl, preferably methyl. Examples of
compounds according to this embodiment are the novel esters of 4-
dimethylaminomethylbenzoic acid herein identified as Compounds 5 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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14 In yet a further enbodi nent of the invention, Ais
the pyridyl group: X wherein RO is a pair of

el ectrons and X' is absent, or RO is nmethyl or

i ndolylethyl and X- is a counter ion selected fromthe
group consisting of chloride, 5 bromde, iodide and

t osln meter furthes embodpoentdsdf the nvestiensAds the wyddyligroup:
aci d. Exanpl es of conpounds according to this

enbodi nent are the conpounds herein identified as
Compounds 2, 6a, 6b, 6c, and 8, for use as
anti-inflanmatory, from which Conpounds 6a, 6b, 6c,
and 8 are novel conpounds: 2. Nicotinic acid

oct adec-(Z2)-9-enyl ester; 10

6a. 1- Met hyl - 3- oct adec- (Z) - 9- enyl o¥jcar bonyl - pyri di ni um
i odi

6b. T"qﬁ?lﬂy39 3150% thRdfe Of (egctgmén@m(b)& cHr BRseRt. - 9Fy ROdishmgthyl or
indS{ARRY Bt & st ompisy g Srigpiss TRPLR Ao FPBNiRng,f chloride

brobfigy) aédideamtl 8sylate( 2Fheke compounds are esters of nicotinic acid.
H i ndol - 3- yl)-ethyl]-3-octadec-(Z)-9-enyl oxycarbonyl -p

Examples nif twompsmaonds decortting e thistensodifnenberg ties eshpounds herein

ention are in general crystalllne non- hygr oscopi c
lde%féedfvaﬁ mamlumSeg o Ol dongd Bakor usesr anti-gflaspmatory, from

d f t | f | at th
whicR b S 485 B B S R T BarwppB0Ea 21 conol o
Al SPM%ﬁﬁi‘Ech?d §al¥c-t AL E %R:E-&f p;] nvention are

phar maceutically acce sa ts of the conpounds of

For6al-Méthybatdetaddcd ZydietylorysabbaylapytidivAing iedHdy,;
salts of 20 acyclic or cyclic amoni um groups or

py rﬁlulﬂﬁgﬂnybél-@@adﬁ%@)& @nyﬂ@wcanbonyb iniwe ghlaride) y

oGP S P A ST S oIS SRS o

SUG 38 -MELAGH ry‘l)cethg}i]tf bEtadROPZR Boéﬂﬁ()xycarbonyl-pyndmum
bromide;

The esters of the present invention are in general crystalline, non-hygroscopic
and water-soluble and are more easily purified and formulated for oral and parenteral
formulation than the starting saturated or cis-unsaturated alcohols.

Also contemplated by the present invention are pharmaceutically acceptable
salts of the compounds of Formula I, 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 sal.ts thus include sulfate,

pyrosulfate, bisulfate, sulfite, bisulfite, nitrate, phosphate, monohydrogenphosphate,
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sul furic, hydrobrom c, hydriodic, phosphorous, and the

like, as well as salts derived froman organic acid

such as aliphatic nono- and di carboxylic acids, phenyl

25 substituted al kanoi ¢ aci ds, hydroxyal kanoi ¢ aci ds,

al kanedi oi c acids, aromatic acids, aliphatic and
dibydorgenphosphiafeo ninetaphosjrhatest pyrophosphmed, t chlotids, brmhidde iodide,

sul fate, pyrosulfate, bisulfate, sulfite, bisulfite,
aceftey HF@}O%%SW]@F& n‘ﬁﬂ'é‘ﬁy&ﬁt@g@ﬁ%h@s phalpeate, succinate, suberate,

seb AR RIRAR, FEABRE g R RRBIGLE A FRASSRE Sty oenzonte,
dinftfdienz848; IphRARA1A! atl?enz@ﬁ@u%ﬁatenal’}%ﬁﬁﬁ@nesg,@ﬁﬁféat frosylate),
mafl eat e, mandel at €,

suberate,” sebacate, funarate,
phdmgieetite, ciivineplaotats) 2naleate, tetrhe befrmesdfonate, and the like.
di ni trobenzoate, phthal ate, benzenesul f onat e,

p- t bheapidsadditbomsalty obsgidarasic camppends arequrgpared by contacting
e B S o Ao B e SRR o s
e ORI St S e BoC ROSE L bRl pP Sofgotin e
saltpfopaiuadtht Hdasabiid isdlatihie o frée Hak® M théreointiohAE nidi@er. The

base form may be regenerated by contacting the salt _
freq base iwrmp differgemaibgin respentivegalttfors sembwhat imcemtain physical

conventi.onal .manner.. The 10 free base for di ffer .
Propertics SHek As F%‘é‘ag{ﬁ’ i“@/@ogaél SP?Y%’F%S)‘%Q ise the salts arg eduivalent
' . ' LLLtY |n:.pol ar
to K SEERLv R B8 Bhie 7 PRHSRE DL B BRe vl et ¢
t hroneasmesdiméat bf ff iRSRi D coRIHORASE 8F BéndrAPfRARIE D nay be
i nvention. I n one enbodi nent "of the invention,
prepaey dyndeactihg ghadoag-chaimmitty lalovhyl lsech ps egdaykdlcoliol with the

.reacting the | ong-chain fatty al cohal such _as_ol eyl .
suitgbleopginayacid. (Hws, obewd aleehnlcisarensisdawith. Ni¥ndimethdglycine to

afr| IR Soplsta e i PR Othi sfbpripent, the
-Ion%,@%ih gir']ﬁﬁvf alchh8l is' RAGrANFth érﬁﬂlgﬁdt?g)?‘}gggrirlgﬁ ee{c?&‘,cf'&dexample,

alide of nicotinic aci

- oleyl alcohol is reacted with nicotinoy! 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.

Compound 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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ol eyl al cohol is reacted with nicotinoyl chloride to
af ford the conpound herein designated Conpound 2. 20
In a further enbodi nent, the long-chain fatty al cohol
is reacted with hal onethyl acetic acid chloride and
the resulting ester is then reacted with the suitable
Reautions bebweereskeybhizohol ayd astivatbd laniifo ekt @dy Wet erformed in a
.chloroacetyl chloride and the resulting oleyl
widentagge £ earganigoiodvenis,epoth palara gt diogtamiitride. petandfaemoand non-
with N nethyl.-norpholine, to give fhe free se [t hat
polft ek o, RPER v miSesalfo Fanes, Hiokn et ateshiy and over
i ) | /i y, stearyl al cohol
perfQRRRATR: fmelfie ROR| 1 200k B LG

oroacety ofi de and the

r esQhatefigrs pseidyhiuah baltoaegt b papatedesitier dsSdéRpibedhbove, or
with 4-methyl-piperazine to give the free base that

by akylatimg eleylpicotigatecusing allalatingeagents koowoundhdse gkiled in the
nmet.hods..accor.di ng.f o t i nvent j e_described .in
art pyich p3 ﬁllafm#bge% oaléxlaﬁf%@t%%n@i ﬁﬁog@myﬁafeﬁo%gﬂé piateacetates
i f. _Eo h 1 n, . ctj
mag) o, reBted IBR 4iRel in SN Poreo . Bieinic S ERAC bR Bglar e
acefRitri0¢, "BEH inbrapoldt,de ol aREen®f uedaniwideoterRtratur® dhige, from
pol ar, e.g. acetonitrile, chloroform and non- polar,

ambiegt tolreflarecandinver pariodsad tireepargang frwm drdyboursrtorh-2 days. The
nbj ent tqQ reflux, and over @{)eriods of tinme rangin

oily Pl ave-mel g fteq ses.0bfaiped aften sattableavrksyy aud Biltification are

. Lthar descri bed abov [ .
congSheq i bR RRETHER Gt B0t ARG aRE ARt Bl metting
andkPadPsdlablenesigsskil led in the art such as al kyl

hal i des, al kyl sul fonates and hal oal kyl i ndol es. d eyl

hallbahetldt bs noted thet faraticeprepatatioandhese iestess Wif dhe invention

range of organic solvents, both polar, e.g. '
whegeist Bhils picisealkgnyl gromppiestartioggis-vasamented algehohsughgs oleyl

' aIco%%TPﬂi?tb%_rlfseﬁanqgaeéul;stcﬁ)nq}ally pure cis-unsaturated form meaning that the

reagent contains at least about 80% of the cis-form. For example, the commercial
oleyl alcohol is about 85% pure and most of the impurity consists of the trans
analog (elaidyl alcohol).

The immune 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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10 anbient to reflux, and over periods of tine ranging

from1l-2 hours to 1-2 days. The oily or lownelting

free bases, obtained after suitable workup and

purification are converted into pharmaceutically

acceptable salts. The latter are usually high-nelting
inflantnaaoe asseiatd evigolai diseask; disoeddrdoloeomdition seteated fom graft

.the preparation of the esters of the invention 15 )
rej¢Riionei @ Rehiogica dpgensratiiy| digeassp, sudke 8% arAlehgimer’s  disease,

cis-unsaturated al cohol such .as,ol e al.cohol , . may, be.
nefoRig Rt bR e Re R Ron i SRS B e s hifpbhrenia.
' ' : : t al s e b 0
of Dilipledor WIfoiRRAe cAOR Ml Sodt HeCRRhol Rtord to dhe
invahiiarhalre irgukiphel tscBHGSIP Wrea dghdiDatthetict Eenhdifidnr &.&Y rheumatoid
consists of the trans analog (elaidyl alcohol). 20

arthiés, irpaniive arthyitinyvith Rejterls syndromesankydosing dppadylisis and other

B 150 S P 55 b e e S

disSHES aftS CYMURDIREG A B%re PG #E e G ihE HEP?&? hd Gontext of
angl ogenesi s, organ regenerati on, neuropr tection, as

the \Wegdn @sStisgsnetifolag@pt i ve i mune responses seen in
autoimmunity, allergies, graft rejection, and
i nfEats; dhe pliseneinyestiommelatdsnol tiertetabmen? bf ageantrsundiagically-

dul ate the inflamatory response such as those .
megfated fflmmalasy  lisgasee dispsdar,pr icongitinay selegteds from myasthenia
NG 1:1190S f ry. dj di_sorders_or
e 8 e LAETBRE b BB a2 or e mervous
systefiTROpRSY] BEAPRigAs Vullearky GiSEBEr UMNEasHs Fthknkin! Ck?ste?r% lupus
are not limted to, inmunologically-mediated chronic
erythematesus, i gldnaerobineplritls s eas esherdi dissader affoctil@ the kidneys;
condi tions selected from an_ autoi nmune di sease, a L
athegg@(ge@sm 0k pgy:,r 1gﬂmuc®r oﬁ_the hlpoidnvepsgﬁ]ﬁaapmnmune hepatitis,
inﬂgrzl?lgagcl?rgébe(?\y '8@3;? Ie.Sg(? %Srghn’dsl (ﬁgéa%g,r pgt{crgaotp[{jsl, tolr (())ﬂner disorder of
the gastrointestinal system; type 1 diabetes mellitus (insulin-dependent diabetes
mellitus or IDDM), autoimmune thyroiditis (hashimoto’s thyroiditis), or other
discase of the endocrine system. In one preferred embodiment, the
immunologically-mediated 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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rejection, a chronic degenerative disease such as
Al zhei ner' s di sease, neuroprotection, organ
regeneration, chronic ulcers of the skin, or
schi zophreni a. Exanpl es of autoi nmune di seases t hat
can be treated according to the 5 invention are
reaptibn.i Boreexuhplep siestnoenta whickaarsuppidss chamnatoid anhritis include
e.g. rheumatoid arthritis, reactive arthritis with

mm&npﬁ%ppge@y\mgﬁﬁé% Sughiep| Cé%‘il‘ﬁ@t@fﬁmywlpﬂ@fahé arathjoprine, and
£ amm f the di ated by t

ottel PR BFesSlveo sttt vl 8tk QSR pisil dhpiik: Bgatment of

autdAn@Nne RSRASEN B rdRrd, %PE&ISFBW (ﬁgaifgh 'aﬁ‘tlfrﬁf% t%pﬁttﬁéfapeutlc

of the organ or tissue resent

agdnt\vindicates thet dieagém ishpotendallyranrtfdfasan broad anti-inflammatory
i mmunol ogi cal |l y- nedi ated i nfl ammatory di sease,

a:‘E-Eeélffsorder or condition selected from nyastheni a

di ?ﬁg@ Qreaen{ ljllilg{ eﬂtéﬁ%% eré’gg% 35 hgétléagg%;}%pmggllﬁgnyfor the
tredtH] f‘roﬁnﬂémﬁ{al?i% &:ln?@‘?sgn% aﬁéhérﬁﬁcéﬁﬁ%{lhﬁ gﬁﬁ'bfe EURIT and 2

eryt hemat osus,

comnpdant d)f‘@letg&ﬁeiﬂll @dil%alll%s@iﬁ&m&@irﬁb@ﬁe s or other
i nfl anmati on of the bl ood vessels; autoi nmune

hep"Eh¢ ph@rmaqentm@lmmnmmmmmldcé dysthe wmespnt d)mehrticm may be
] cre itis, or other di der, of
in SoBdr SPmBlRr e lglygt EHR 1336 T2 @@@%smﬂm. pharmaceutically

acc h@gi@ nﬁlﬁ}ﬁ%e ?(;l@f’e?h azzhnd;gtﬂ | tlH %.egg}/ﬁkss )'md §xcipients.
: Th@&&lﬁposﬁbﬁ%@ﬁ%e@dmﬁﬁ?ﬂ?ﬁg% | sn.ﬁi’z&ﬂ@fﬁuté BueH 8, but not limited

preferred enmbodi ment munol ogi cal [ y- médi at ed

to, ordl mmwlpog/ paicateaskes.gdbyg anptetionrthromgtli subontansous, intravenous,
psoriasis. One_ of the nodels used to test the

mtramvisw At At other switable rouiss Smr@ @g@moe? the cempeungds aes oily,

AQ)

thel s pRYERBLY gttt %am Birhf; ke PRIBSBE subspransqusty. 1f

eSOy 515715 BT, BB el GRS Tt iy
adrﬂihﬁaed iyneUdnjdetiehoperadhy or by continuous subcutaneous infusions, for
example, using a mini-pump. The dosage will depend on the state of the patient and
severity of the disease and will be determined 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 phannaceﬁtically 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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25 arthritis whose features are simlar to those of
rheumatoid arthritis in hunans and thus serve as
ani nral nodels of human arthritic conditions such as
rheunatoid arthritis, reactive arthritis in Reiter's
syndrone, ankyl osing spondylitis and ot her

of isuchacarder orchiodés imdudloi water,whalire, aiinger's tsohitéon, and dextrose
nedi afed by the i ne s sten1 uvant arthrltls

solyfign. Nopaguegus yehgiss s Qiié?dPQﬁ be alsg psehwdt aowell as

ol S SO 5 ST B o
thos@ skAIARl e drf, GBF ERAMPIMM 993&%d§ﬁpﬁ(éﬁﬁ§551? Yk Ahdceutical

arthritis inclide | munosuppressive agents such as
Scienct’l, cAR e Geindsro, cgt] dSidoreditidn, d285,hiMuvki Pablisltidg Company,
ot her i nmunosuppressi ve agents whi ch are broadly used
Eaﬂﬂ“i%%-@ﬁéhtnent of aut oi mune di seases. Therefore,
suppressi on of adjuvant arthritis by a therapeutic 5
agent indicates that the agent is potentially useful
as a broad anti-inflamatory agent. The present
invention further relates to a pharnaceutica
conposition for the treatnment of inflammuation
conprising a pharmaceutically acceptable carrier and a
conpound of the general fornmula | described
her ei nabove. 10 The pharmaceutical conposition
provi ded by the present invention may be in solid,
semsolid or liquid formand may further include
phar maceutically acceptable fillers, carriers or
di luents, and other inert ingredients and excipients.
The conposition can be adm ni stered by any suitable
route such as, but not limted to, oral, topical, or
parenteral e.g. by injection through subcutaneous,
i ntravenous, 15 intranuscul ar, or any other suitable
route. Since many of the conpounds are oily, they are
preferably adm nistered parenterally, nore preferably
subcut aneously. If
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gi ven continuously, the conmpounds of the present

invention are each typically admnistered by 1-4

i njections per day or by continuous subcutaneous

i nfusions, for exanple, using a mni-punp. The dosage

wi || depend on the state of the patient and 20

severity of the disease and will be determ ned as

deenpd appropriate by the _practitioner. For

par CRe eNPLReR Wilktnaw i b, illppEatednpputhes fellgwing non-limitative
Ex%%éﬂ%lated by m xing the conmpound at the desired

ree of purity, in a unit dosage injectable form

(sol ution, suspension, or enulsion), with a

pharmaceutically acceptable carrier, i.e., 25 one that

I's non-toxic to-recipi eEX¥AMPLRS dosages and

concentratlons empl oyed and is conpatible with other

Examaplgs herping é\erﬁqllgwng] compoands (will b adentified by their

t db t act th d
nurBﬁﬁﬂT“ Pﬁriﬁgﬁéf’ﬁ‘i‘??ﬁ;f By Wi th Tiquid  carriers or
f'”FhWbﬂ[HﬁQ léﬁﬁ%ﬁﬁﬁﬁﬁfiﬁﬁ dﬁﬁg?@%?9t%ﬁ@@ﬂfff

necessary, product ape esired

forzmllmbmm achl ettaded(¥)-9idngl eqeri er is a parenteral
carrier, 30 nore preferably a solution that is

| soi dﬂTMethyimlmeIE+ blab -agketic :aeldrcmtadﬁoe(ﬁ) 9-Fnahq:ﬂtastartﬂzﬁe
R nﬁiﬁ e pfestinsulonsehs ase ocdetesed sner mftgq
wer* Lt laf b SR BenBo L heRF, BRI plS espr HCI

conventlonal nmet hods known to those skilled in the
art, for exanple as described in "Rem ngton's

Phar maceutical 5 Science", A R Cennaro, ed., 17th
edition, 1985, Mack Publishing Conpany, Easton, PA,
USA. 20 The invention will now be illustrated by the
following non-limtative
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Exanpl es. 5 EXAMPLES 1In the Exanpl es herein, the
follow ng conpounds will be identified by their
nunerals in bold as follows: 1.
N, N- Di net hyl ami no-acetic acid octadec-(2)-9-enyl
ester; 2. N cotinic acid octadec-(Z2)-9-enyl ester; 10
3. (4 Met hyl - pi perazi n- 1-yl)-acetic acid
oct dec- 9-en ester tartrate

W& t%; %@%ﬂ%ﬁf(zw%erad@w@rh@md mch@l@@ylode@ er

nme nZOL acid

o‘;‘{ bt oS R o S SR g B dindln Shloride;

fo(“j’?%[e“‘MéhﬁC-"%@%e&&) 9- SRS YRR iR I, and

1- Mt hy! - 3-bietlayleboftafle (€9 ax¥earcativtyl By thytindrpAdlin-4-ium
chl ori de; 6c.
I\féhlﬁl}des oct adec- ( Z) - 9- enyl oxycar bonyl - pyri di ni um

o ﬁtyf’laﬁ‘zieﬁa@@ok%ﬂbem SRR g e ondy

I N-#hs mh .
lﬁbgi?i 3-yl )b&g?ﬂﬁl’] 3- oct adec (Z) 9- enyl oxycar bonyl -

pyr9 dPlpemmerloyll-ﬁtfetlc%cuPb@t@ﬁétZ(Zl) H- eyllyt eg@ﬁ bl@arﬁﬁted
oct adecé}ﬁ 9-enyl ester bitartrate;
4- NON-$ Wllnaﬂiyﬂmnﬁmy&thjdelumom amdd)ctadec-(E) 9-enyl ester HC]

oct adec- (E)-9-enyl ester

o Ak oA lnepba et asidowalsntéepsbessey HCbsoler
HCI salt EXAMPLE 1 15 Synt hesis of
N, N- di net hyl am no-acetic acid octadec-(2)-9-enyl ester
( Conpound 1)

EXAMPLE 1
Synthesis of N,N-dimethylamino-acetic acid octadec-(Z)-9-enyl ester
{Compound 1)

N,N-Dimethylglycine (1.60 g, 154 mmol) was suspended in dry and
alcohol-free chloroform (20 ml), and PCls (3.80 g, 17.3 mmol) was added. The
yeliow suspension was stirred at 55-60°C for 1 h, cooled to 30°C, and oleyl alcohol
(5.70 ml, 4.85 g, 18.0 mmol) was added. The yellow solution was heated to 63-65°C
and stirred at this temperature for 3-4 h. 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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N, N-Di net hyl gl ycine (1.60 g, 15.4 mmol) was suspended

in dry and alcohol-free chloroform (20 m), and PCl5
(3.80 g, 17.3 mml) was added. The vyell ow suspensi on

was stirred at 55-60C for 1 h, cooled to 30C, and

ol e&u al cohol 20 (5.70 m, 4.85 g, 18.0 nmol) was
added-NVe (3e0Mely, CIVOL) @ppids Sheedsd 319, ME)59C7-r2d(m, 22H,
stored at this temperature for 3-4 h. The solution was

116Ho), def5 1-b. 67c(om 2H iHle), 2. 00 €bd i 2CHy), RS 7atm 6, Nbe,), 3.18 (s,
i u i filtered f r was added

2Ht Eﬁ_ﬁbre}‘):lfﬁﬁgféozzﬁﬂlvfﬁé 1p§+3§f(maf?§"}=rﬁ:§¥ﬁ:&'§- adjusted to
8. it ase was separated, washed with 5%
Na}-@g”%g @r?cng,‘ dried and evaporated. The yellow 25
oily residue (5.07 g) was triturated with ether and
the resultant suspension was filtered. The filtrate

was evaporated to dryneEXAMBLEE 3. 18 g of a crude

product, . which was purified géacol um chr omat ographx
(n- Endhesisied|niegiduicrid pptadec g%@eyl %s&erg i(Gen’;pmmd )
[ . ej.n desi
et PO SBe08) S TR BFaonon s
s 4 0 i i sl 8P ptin RV 0 B61RSs te
to the 88ifted Bhttunyver b. ol &0 (enmidi2 bnd tHd Gidd)ion Inixfure. s stirred

(m 2H, CH2,), 2.00 (bd, 4H, 2CH2), 2.37 (s, 6H, _
at repptempsratare for 242 Pyoidine hydmoghiaridezwaseoopzy by filtration and

W&%&gﬁbﬁ;ﬁgﬁ%}%ﬂm ﬁEglchngpcﬂ%q cflggp ilwgrggag(g}a%tesic\%th wgter, dried over
eSSl ReLe OB g EGHERY s
andathe atioky (&¥ditbwas dried to give a clear water-like liquid which turned soap-
like upon cooling (21.1 g, 56.5 mmol, 56.5 %).

'H-NMR (200MHz, CDCL3) (ppm) &: 0.90(t, 3H, Me), 1.30-1.50(m, 22H,
11CHy), 1.75-1.85 {m, 2H, CH,), 2.00 (bd, 4H, 2CH,), 4.35 (t, 2H, COOCH,),
5.31-5.39 (m, 2H, CH=CH), 7.41(dd, 1H), 8.30(dt, 1H), 8.77(dd, 1H), 9.25(d, 1H).

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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g, 0.1 nmol) were added into hexane (250 m ). Pyridine
(15.8 g, 0.2 nol) was added 10 to the stirred m xture
over a period of 10 mn, and the reaction m xture was
stirred at roomtenperature for 24 h. Pyridine
hydrochl ori de was renoved by filtration and washed

3bhd-Methplpiperailind -phatvtivartid | ddtadacc9\E-enyt estart (fekevbdsa)
and evaporated to dryness,

water., dried o
ThelHieang éfV%a%fﬁﬁ *@s&@dhwmée%mtm gltaingd; iy Examplead above

(oL i L Tt 10 g2 o o

I - -
i b Bt 1y 51 g DR 1

pipgtaziir) HC1 WB'S 1ém8%ed by f’ﬂtﬂatlﬁrlﬁnd wadh€D withoh-héxhne2 THa)combined
435%{_ COOCH 5.31-5.39 (m 2H, CH=CH), 7.41(dd,
orgapyc, fifiragey mere gq;actgd W(tl@dvatqwnd g)ngls( dried gnd evaporated under

red?%qeﬁ%re S%{ gtg%]eazi Pﬁlel}"i‘slMW ol The lafjer jumed into a white solid when

cod&d aAeryeCs) - 9-enyl ester L- tartrate (Conpound 3) 3a)

Chl oroacetic acid octadec-9-(2)- enyl ester O eyl
al cohol (147.9 g, 0.55 nol) was dissolved in n-hexane
(300 m), and 25 chloroacetyl chloride (56.5 g, 0.50
3¢) rﬁaMet Diparstn-dondmoete asidoctadeaV(Z)Tenyl esteail-tartrate salt

Lot B P tqfrE%%’éﬁﬁﬁtré&gea%%@fséoﬂpé%mﬂw&l@ﬂ ), and

I T O e

AftémstiI’ﬁmFrfei( 60 shigmt WobMOnperdth S the $10ibh Gk fHlfered an%ﬁgh a 20
AMet hyl pi perazin-1 yl-acetic acid octadec-9-(Z2)-enyl

p fdsgreand favapolatesieYo dryhlessarBhenastcladdesidhe wie flexdigested with

sol ution obtained in Exanple 3a above
acetonitrile, then treated with acetone for 24 h. The solvent was decanted off, and

“the solid was treated twice with acetone. The resultant suspension was dried under

vacuum (filtration was avoided due to hygroscopicity of the wet tartrate salt). The
dry product 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.

'H-NMR (200MHz, DMSO-d¢) ppm  &: 0.85 (t, 3H, Me), 1.18-1.24 (bs,

'22H, 11CHy), 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 octadecy! ester L-
tartrate (Compound 4)
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(to a final volune of 500 m), and 1-nethyl-piperazine
(103.6 g, 1.03 nol) was added. The reaction m xture

was stirred for 36 h at roomtenperature. 1-Methyl- 5

pi perazine HC was renoved by filtration and washed

wi th n-hexane. The conbined organic filtrates were

ext bteatyd gilevhoh (¥@Leg, HIMH mhmol) eyasddissalved dn deapateat 16@h1nl) and
under The

reduced pressure to give a pale yellow oil. :
chipegacetyl tcglﬂ%if (0 gmh 149 mEnalowas edded drapovisel over 190min. The
4 hvl . piperazin-1 yl-acetic i
clegrediton YHON iSRRG AR roo e Ppfiat e ey 8 brifgages af HOL were
; e S [ a
o Y B e R R Bfhe QRTPRIZER), mugh wes
addgd, Carfsl rthé ) réantiort hAxinke (stifedrigt yesmaddsgeratdét for 36 h. 1-
stirring for 60 mn at roomtenperature, the solution
Mefjdpiperaziee HGl hwas gemeved by filtiatipa randnwashegb witht ediexane. The
dryness. The sticky residue s firsy digested with 15
filoigte, AR ashies” sk, combipet apf, Greactadh ucRsively Withrater and
SOl t A [ 41 { [\e
b R a5 1B GAR £ dntes, M B FR A8 S S B agpr was
dissobeaf in sthamosinmnd ¢dmbiakd Qﬁtly\lai‘somtﬁind@ldﬁ[gl{e-)Ithtaric acid (14.18 g)
. hygroscopicity of the wet tartrate salt). The dry
n egrangl 615({/)\&&), stimeddnr 66 aniarandsiept atirqos0 tempperaturgifor3 days. The

e 0 S 5 e AR el A B 50
okl bl P SR B R 273 N o
cuui 2o, 3 X o 4 0 0 B0
;AN P00, o 5 055 (EOHMGECE 0 0,
3015 12CHY), 154, (nCRHCHTH, 251 O&R(Hs; A, 2CHB,06 2. 56793 HCNOMe), 2.69 (s,
4H,EZ)(<ﬁ!\1f)L,%.940 (s, 4H, 2CH, ), 3.26 (s, 2H, N-CH,COOQ ), 4.02 (t, 2H, CH,0CO0),

4.18, (s, 1.5, tartrate CH) IR: 1742 cm™ (C=0).

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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Synt hesi s of (4-Methyl-piperazin-1-yl)-acetic acid
octadecyl ester L- 30 tartrate (Conpound 4) 24 Stearyl
al cohol (27.2 g, 100 mmol) was di ssol ved in benzene
(150 mM) and chloroacetyl chloride (8.0 m, 100 nmol)
was added dropw se over 10 min. The clear reaction
Shid-Dimezhylaminvinetind-benzoio wrid ecodeeyB)-9-drgl esvér HCI
Traces, of enpoved by bubbling nitrogen gas.

HCl
1 Not Ryionp| ghlossle k28 62810049 maibammsklpd e SitedaBapension of
-y PR TICLIER B3 REh S heepietic 300 mi),
reffukbll ' Ryl PMh 2R V@%P%té’&i ttg cgy??éaég?fétldp y&ﬁowfiéﬂ %Bﬁ&ereé'lt e was

washi ngs were conbl ned an ccessively w

suspended aratetduiirile (300 int)] odard atooipd (9.8 dnl 0.30r yBPSHas ddted, and
give the free base (38.8 g). The latter was dissolved
thejpixduieayes reflexesbfai 5 bd Thetmixgursowas alawed to cool, the crude salt

wai eI 5% Hipfort vtk i gtondi 4SO Ry e agegone (300

| ml); ahd ArdANS il 70 ggg%?% aRb1, 3182*'/@9 gwg&( @@é mki;glfg%%ggysu g5 a slightly

tration~and 0 give

yelRwibkiSolid,tihf: fprpegnd 4 as a white solid, np: 88-9C
Cal culated: " C, 62.11; H, 10.07; N, 5.00. Found: C,

‘Caleulael: (H,72106;39, 10\ 8;5N03.00. FoundviT, (03NHE, 1SS 5.

ppm 5 0. 85 &5 3H, M), 1.18-1.30 (bs, 15 30H,
15CHE-YMR (BA0NHz, TCIppm &, 088 ((hs3HANe)2GZ5-] 33 (bs, 22H,

1G5 1§75 gt ClEh2 W ens B0 Cri o (557, Nbloeiog 306, 28,
CHinER), 439, %522%#@@5)2‘53?@37 Ponl 44=ERY, 78579 2m), 8.10 (4,
2H¥- di net hyl am nonet hyl - benzoi ¢ aci d octadec-(Z2)-9-enyl
ester HCl (Conpound 5)
EXAMPLE 6
Synthesis of Compounds.6a, 6b and 6¢

6a) Synthesis of I-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-dg) (ppm) &: 0.85 (t, 3H, Me), 1.20-1.50 (m,

22H, 11CHy), 1.70-1.80 (m, 2H, CH,), 1.96 (bd, 4H, 2CH,), 4.36 (t, 2H, COOCH,),
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5a) 4 Di net hyl am nonet hyl - henzoi ¢ acid HCl A

suspensi on of 4-am nonet hyl -benzoic acid (92.5 g, 0.61
nmol) in 98% formc acid (127 m, 3.36 nol) was heated
under stirring to conplete dissolution, 25 and 37%
formal dehyde (114 nil, 1.53 nol) was added. The

4.43dlsuBHoN-Mey, h@dt2d9 dny T HaCH e RIAM(dde 1pBy 1961 @t,f L), 9.20
. After cooling, 20% HO (130 m) was added, and
(d‘ﬁﬁg}s%SQt(ﬁohﬁ%as evaporated to dryness. The white
powder (131.5 g, 0.61 nol, -100 % thus obtained was
used in the next reaction wthout further
6b)PSyhtSAt bp Y- IRtk VA E i ;
)gg?;d oct adgc-'(nf)g@ 9-en§/I ethrg}rJyl—‘liC@%r |gﬁ{/Mé g{‘y?'g’g% chloride
(Cdraposndi6h) 0. 39 nol ) was added to a stirred suspension

of 4-di et hyl am nonet hyl - benzoi c acid HC ﬁ65. 0 8
0. 3 mol-Msthylapsaidinivm-3rearbgrylate hydroghiprids éb 74 & 19 mmol) was

o o SRR B 2 R ol S KR B 8 e r 15
h, hef Rapoadt & ﬁygggs dﬁg‘ér 5) Q@@ﬁgqgﬁ%n apgd olE?f:l?llcgl\}\%l (269 g,

m xture was re m xture was

10 tmmel) shere tallded ot ®aidue, aed tieomitatedabytifred b 4890 for 3 days
washed with acetonitrile (500 nml), then acetone (300

andygvapoggied & demess ugdereredneedypressmestongive 475 goP. 68 mnmal, 96 %)
title ound 5 as a slightly yellow sh solid, np:

of &G SME ol cun at ed: C 72.15; H, 10.38; N, 3.00.

oI5 NNR (GhoRfe DSOS el B85 G5, MDY Fo-1.50 @m,
2 | S50, 29,9 S0 ) £ 5 o,
4.4PRGHT, NaMBR- 5235 .40 (m2PH, GHEEH), 8.283dA01HRH.95§d4 A H), 9.20
dd' ry, 58 o i,

6c) Synthesis of I-methyl-3-octadec-(Z)-9-enyloxycarbonyl-pyridinium tosylate
(Compound 6¢)
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.

'H-NMR (200MHz, DMSO-dy) (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),
4.36 (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).

27




10

15

20

25

EXAMPLE 6 Synt hesis of Conmpounds -6a, 6b and 6c 6a)
Synt hesi s of 1-nethyl-3-octadec-(2Z)-9-enyl oxycarbonyl
pyridiniumiodide (Conpound 6a) 20 Nicotinic acid
octadec-(2)-9-enyl ester, prepared by the procedure
described in Exanple 2, (3.74 g, 10 mmol ) and

i odonet hane (3.12 g; 22BXAaMPLEer e dissolved in a

m xture_of nitronethane 5 m ) and methanol (2.5 nl).

The r eSymthgsis of d-meth eceliZ)rbenylogypar nyimetiayl-

3d d ted . t. d Th

res % E e a\r/]vas e\éﬁ &]?(gﬁ"“rf%ﬁ'é rﬁéﬁ’é‘?‘iez@‘?ﬂ‘\}/’%ﬁﬁaﬁan e evvas

d 2 i t t

P e attforhcetic™ A7 Bciallfe DG L1 Ul 1172 9, V8D (gl and N-

meﬂlyl 1Borphoting (6.8684, .60 ﬂrhrww(ei‘@%\ﬂizxedwﬁ{aedﬁﬁtrﬂ@mmo fil) for 18
0.85 (t, 3H, M), 1.20-1.50 (m 22H, 11CH2),

h. Theyteaction nixture Was@aplod tolrawsn (dupetatire 20k yaperagsl totdryness.

Ac@ﬂg@?,%)scggé@i,(m ill'ﬁ_éuélgy ggsﬁ'@gql\l-wlﬁp}y p?’gcéggteéd\ygs fgflected by

n
ﬁlt\gat@ﬁ &QF et Wi t%lglgétoﬁzéz%ﬁkgﬁhgd ah “é%\ ! eotﬁtylﬁ Cg}r}lrpo rd1 7u?rs1’ a slightly

stickl @i @roseopfeoyateigh 86lid, mp 129-131 °C (4.11 g, 9.2 1,18 %).
dklyl\/bt hh%% |p7)rlfjdl ni um 3- car boxyl ate hydrgchl Of i dem%nlOV 0)

Calgplatal: 3ydd, 10a8HteN, 3.04t Rowm:|C, a3, 58; |Hle1](35,rﬂﬂ) 3.48he
reaction mxture was stirred at 68-70C for 1.

{ hoit mg&zgp%ﬁzﬂcmwe@m» B Akt B Me). Jb5-H30 (m, 22H,

1Y, R sfEERE (03P o S0 TR, 18T AR Ge-a.36
(m OENGCRICHD ARS ASABHRESS H00S 21 SEORHMN] SZEA539 (m, 21,

to giv
CH=CH).

EXAMPLE 8
Synthesis of 1-[(2-(1H-indo}-3-yl)-ethyl]-3-octadec-(Z)-9-enyloxy-
carbonyl-pyridinium 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,),

- 4.31 (t, 2H, CH,0CO), 4.95 (t, 2H, CH,), 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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of a sticky solid. '"H NVR (200MHz, DMSO d6) (ppm S:
0.85 (t, 3H, M), 1.20-1.50 (m 22H, 11CH2),
1.70-1.80 (m 2H, CH2,), 1.95 (bd, 4H 2CH2), 4.38 (t,
2H, COOCH2), 4.42 (s, 3H, N-M), 5.27-5.40 (m 2H,
CH=CH), 8.25 (dd, 11-1), 8.95 (dt, 1H), 9.20 15 (dd,
1H), 9.55 (d, 1H). 6¢) Synthesis of

| - met hyl - 3- oct adec- (Z) - 9- enyl oxycar bonyl pyri di ni um
tosylate (Conpound 6c) Nicotinic acid

oct adec-(Z2)-9-enyl este by the procedure
described 20 in Exanpl eﬂywl;?g 10 mmol ) was
Syarthbsieof pfpeﬂ'aﬁﬂmlﬁfl@c@ﬁc Aetd muhar(z?@eﬁl)estmﬁtamate
nmet hanol (2.5 m). sol uti on of nethy

4- et hyl benzenesul fonat(£qmp86ng9)10 mmol) in a

MnedlS apttin OF inkinane H i B mamolin asgienidile (200 mi)

B

chlGro'éc hrivedlin 2R3toHitriod 231) . ’Ph@%xﬁirb ws ﬁ-;‘ﬂdx%d for 1.5 h,
(200MHz, DMSO-d6) (ppm S: 0.8

cooiect(bo TO6M (amperaris amiOb@)poralted Gold@ﬁeism Wﬂtebr z(ﬂdZebhyl acetate
d 4H, cmgqqi%wzs , tolyl 436 (t,
welfl_p e Jgség ses 5vegt7 sgpg@te(c}n Drgapgecphase was

wa éQwélfg ‘an &%ﬂ?l BGfl%e? ?g grage(ljrr_ﬁneg ogggd(dﬁ 23_15[11 c, ané;.!)v’aporated to

VR GilPyaiitigs vwalissolved 1l _
4- et hyl - 43§oct adec- (2) 52 gﬁyllgx@g{anrabo‘rq%um? of methanol, and L

tartame peid! (i7r504g i Lieqchinovie@dH (Waspddedd TR sﬁtﬂtmmﬁﬁlhé ceude salt was
acid octadec-9-(2)-enyl ester (17.2 g, 50 mmol) and N-

evaporated to dryness, and thé solid residue treated with acetonitrile, filtered,

washed with acetonitrile, and then with acetone. The solid was dissolved in MeOH

{400 ml), filtered and evaporated to dryness. The residue was treated with EtOAc,

filtered, washed with EtOAc, then with acetone and dried to give the title

Compound 9 as a white, non-hygroscopic powder, mp 130-132 °C (10.45 g, 15
mmol, 60 %)..
Calculated: C, 55.32; H, 8.42; N, 4.03. Found: C, 53.67; H, 8.66; N, 4.14.

"H-NMR (200MHz, DMSO-dg) ppm  8: 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,COO0 ), 4.03 (t, 2H, CH,0CO), 4.22, (s, 1.5H,
tartrate CH), 5.33 (t, 2H, CH=CH).
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5 met hyl norpholine (6.6 m, 60 mml) were refluxed in
acetonitrile (100 m) for 18 h. The reaction m xture
was cooled to roomtenperature and evaporated to
dryness. Acetone was added, and the sticky residue
whi ch precipitated was collected by filtration,
washed with acetone, arXAMPLEd0 give the title
O&F &r? as a sli ghtl¥ sticky and hygroscopic
Sypthesi gldrdimethylamingms h}@h @Z@E agidgctadec-(ipP-enybester HCI
9 10 Cal cul at ed: C(§7 nlﬁ 084 N, 3.14.
Found: C, 65.58; H 11 h "H NVR (200MHz,

%})ﬂe( @Bf?go&%q{ﬁﬁ]ﬁ gHZ?lW 461%%%1511) ig4%2§r'éls prepared

frﬁlil’-&lh&thyﬁdjmﬂ&nh&h 114@1&804 &8 HCM(1.0 4@%1? y‘kﬁé‘% d
0rmrprlml i ne), 28 )(( 1 éE:OCHZ IT( %37 5.39 b rocecure

describeH)in E&@NQN%EEBC@ rthaieslai;d}df alcohol was used mstead of oleyl
l%.tﬁl(z (1H i ndol -3-yl)-ethyl]-3-octadec-(Z)-9-enyl oxy-
U bony! - pyri di ni um bromi de (Conpound 8) A sol ution of

Calflyfed Dokt LGSR, S0 Ba o oot P S o

?ct HHaGMR 2801, CISER) i 83: 9:88313M Me), 7521 B3k, 228,

. The reaction re was stirret at
Il(ﬂémqelrm (ne2HOICERA), h.96a(d, 4N apCHaY 2 88 s dGHnBIMezl)nEl@O (t, 2H,
reduced pressure to affordthet|tIeCo ound as
CHe@{CENy4 38 (21 28R Ph(F,) £.38 twdH, GH=GHy 7. 83 }GdN&EIz) 8.10 (d 2H).
(200MHz, DWMSO- d6) (ppn) S: 0.85 (t, 3H, M), 1.20-1.50
(m 25 22H, 11CH2), 1.70-1.80 (m 2H, CH2,),

1.90-2.05 (bd, 4H, ZQ_WQL%HS 4.31 (t, 2H,

CH20CO), 4.95 (t, 2H 39 (m 2H, CH=CH),

6. 30- TS hedi§of ahhntpﬂamaeéﬂd aeidctia&-8)-9hyl ester HCI

pyr), .0 (br s

(Compound 11)
To a solution of N-Boc phenylglycine (2.51 g, 10 mmol) in acetonitrile (50

ml), was added portionwise 1,1°-carbonyldiimidazole (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% NaHCQs, 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-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,), 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"H;).
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28 EXAMPLE 9 Synt hesis of piperazin-1-yl-acetic acid
octadec-(Z2)-9-enyl ester bitartrate 5 (Conmpound 9) To
a solution of piperazine (10.77 g, 125 mml) in
acetonitrile (200 m) was added a solution of crude
ol eyl chl oroacetate (prepared from 25 nmmol

chl oroacetyl chloride) EXKAMPLEI2rile (30 n). The

m xt ur e mas refluxed for 1.5 h, cooled to room

t enfidlest of dimethylaming-acetic a@idonn,twé@}s(lh@te@ofl gstar éCompound
acetate 10 were added to the r the phases
wer e separ at ed. Tﬂg “Y‘?:ntp‘fﬁié é"ﬁ/\ashed W th an
equala wak H&[H%c@fi hﬁﬁumgfﬂﬁeﬁ‘lb HMeSHS §@4iR raf roups of 8
evaporated to ness ol ly re ue was di sso

rats ubiaimdeﬂdam\Hﬂﬂm‘EOdﬁc)n&Weﬁts, oldnst the bags dBtheaideiith 0.1 mi of

. (7.50 2 eq S(fml n MeOH was added. The sol ution of .
mcm@lfat? surds tadjmeant dlBpominers! il aeytadag annemulsifier; Sigma)

corfgatiss | e e Mo Bie Pl e s i (RtabeABRETS feihe limbs
wa§'ﬁbteﬁt g@k,g,s f?}r-\{ Qdd lsyg 1!1\%%d (vé% sJ8kdd 01{1' al de feegf @-rl% summing

evapor at e ynes € resi adue was rea

the Be®@Beity ofi the einfldmni@idie dfvédch &f O 4t whtd" s@él@t@ﬂ"@ 4, as
and dried to give the title Conmpound 9 as a white,

desﬁﬂhedlﬂjﬂbxsbﬁ-pledi abod83). Hipe peek v82hCatheitissisgally Svas observed
20 Cal culated: C, 55.32; H, 8.42; N,
aroig gy B8 alfei ingugazagien. 1 g 66; N, 4.14. ' H NVR
SN g Oy s U e by i
w1t%%%%1;g f 7@01&1?@14(!" 1 %;3*625 mﬁo?ﬁsahﬁé (tl‘éﬁlzg(l%g;'@nbther group was
treate] 1. Gith the same amoudithof CoiBfodnd 1204 dSrEEHfter 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 auntoimmune 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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mm, dlamgters Batsewereregulary weig

29 EXAMPLE 10 Synt hesi s of

4-di met hyl am nonet hyl - benzoi ¢ aci d oct adec- (E) - 9- enyl

ester HC (Conpound 10) The title Conmpound 10 (1.0 g,

2.1 mol, 46 %, np: 194-6C, was prepared 5 from

4- di met hyl am nonet hyl - benzoic acid HC1 (1.0 g, 4.6
likenthd J.ewis tahethp pacdgisis ean dgstampi toest7i dayExadythe r&th usually recover

except &ihat el aidyl alcohol was used instead of ol eyl ]
unlgss: they die duripg) the dgak of tirgir aguterparalysig7in stheg sygins of rats like

"H NVR (200MHz,

the@%%gs ﬂﬁ%ﬂ%é!y%g% ol '{‘?tl‘?hrgl:c q'\\I?é% r%nﬁ 181,33 (bs, 22H,

10 ,. . N .
1 B3R 3 g F5 ARl G5 o
D A2 HatsPHws? frozen 38h{wed 2ihd Giirddll, thor8oghle, with) .a Spafhla before

. (d, 2H). EXAMPLE 11 Synthesis of am nophenyl acetic
ImREngaben.dyels Wy -iguewized byameHobcutthegoinjentivg Gugt unsler the

. lutfiqn of . N-Bo henyl gl ine (2.51 g, 10 mol in
skif) i e ?iPrSéI bass Ofﬂtlfq b ubf?mq $Aninsepared trdm' 11 1FA
1. 1= car. | di.i,q1 dazol.e (3. 24 20 mol ), . Th
it PABHENAL U5nT ol Shfaebovolufeyafeigh et 190 1 1R avigq me of
l.C 5 , 6 : S .
whleofel bord)> IPA: s WutolehibndlBith "5 RORE Tor A pblirerium
tubbraiatsuiai TRA S(DMES) (wasoRipdNe! Bicadd'st B&juiast, dOFA). The
was di ssolved in ethyl acetate” (150 m), washed
emylgionesad prepgrogi hhtriutatinrcrith agasdight igtasasiydngadndatreedle, 1.2

dri ed S d aporated to dryness. The residue
et Rt Sularks W I%@&ﬁydexmyeg[ r(cliggepaﬂns;gl,ns%fEAE.

A @g{j h{lﬁ:dsgéafé igg% &Y & iags%sé %iin?caﬁ‘ s@{/eﬁt?r?”@, no paralysis; 1, tail

erature,
weakness (hanging); 2, hind limb paralysis; 3, hind and fore limb paralysis; 4,

severe total paralysis (Lorentzen et al., 1995).

Groups of 5 or 7 DA strain female rats, 8-9 weeks old, were immunized in
the hind footpads with 0.1 m! per footpad of IFA containing 100 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 dimethylamine-acetic acid octadec~(Z)-9-enyl ester

(Compound 1) on skin allograft survival
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evaporated to dryness. The residue thus obtained was
crystallized fromether/n 25 hexane to give 1.6 g 3.65
nmmol, 36.5 % of an off-white solid, np 101-103C.
Cal cul ated: C, 71.28; H, 10 12; N, 3.10. Found: C,
70.87; H, 10.33; N, 3.47. ' H NVR (200MHz, DMSO- d6)
( ppSkingraty. msptaptaimu Wes) cameﬁ@)ul e&@n(inily 22 Ielesdrib@HIZ{B;rk etal,
7%‘1 80. (hd, 4H, 2CH2)
193}%) e)WetfP Sjgwe anﬁchnPh‘:@ﬂMpm of §k1217wsr63@1t(ff@m2hp dorsal

sidf 0 Shepiteedaindts A ¢REped 18 ikbphotednfied cutift' @Bs). Two

patehés @€ cddreal- ﬁqﬁnyﬂ cBPt Bdch GRBROBAM frob) PR ﬁﬂﬂsﬂ'}éﬁ%d recipients

arthritis (AA) AA was induced by i nmrunizing iInbred
(Neémhuatab 6Lmg/ml,s0 25| mlneduse) gn pugmarafion fob thatHoghtiaiTves donor
fromHarlapn-Ad ac), 8-9 weeks old, at the base of the
allqgrpits pek FCEpigntyers grafigd ont theedarsal psiosedippighemHistoacryl (B.

oo o G T B o o
Nob&u’tﬁi)QAS’ﬁRt Il hta"l%cﬁf Gll&eGlls “ig %59(%90\56? tgéggﬂfﬁp
on a

4 days [ater and’ was scor e
sun]hm thy exparirmente groypsobf thBAlBicafemileomicy, Eakkofold, were
the 4 |inbs,on a scale of 0-4, as 10 descri bed
grafted |veighhil tan g tfull| thicknessagkin Brefty Gk 615 7RI6 demiald miies, 8 weeks

ol e B 5 128" Grksnilb 8 Treibiehi o vsateed ither vih salin

or N AP D0 TS Tk Syt et v

t r r e
o e, 3 YD 30 Sl i

Corpipownnnd dsjcirces) alrvhaeddlo@geﬂpn \mmﬁarsaheﬂlﬁu ﬂlh @@thdat&l control

(squares). AA was scored on a
(squares) mice.
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scale of 0-16 by the degree of redness and swelling of

each linb, on a scale of 0-4. The results shown in

Fig. 1 are the nean + SE. As shown in Fig. 1, Conpound

1 could protect the rats against the inflamation

caused by AA. 20 EXAMPLE 13 Anti-inflammtory effect

of di net hyl am no- acet i cEXAMPAdE d8ec- (Z) - 9- enyl ester
- profection, against EAE EAE is. a

(Co 1) : n

e%ﬂ@f#ﬁg’rmpe&a@&hﬂm@&%@ octafpsc(Zord-enyl extertartrate

strains of r ' b Zad | ith myelin basic

pr ot ei n (wpﬁﬁ‘ﬁg&é‘%mh@%m@sg&} EVACHOD 22° ( ora)

(1 NDERMWeA-ty¢ SHypREsahbitiitgN (BTH)S | PNo&lidede idffimBatory reaction
_ spinal “cord in’inconpleté Freund s adjuvant (IFA) (Tn
indDeed by sytokies seieted by xpeainiBptells dihspaley ssovaterasrtain types

nodel for the_ human autoi mmune di sease nultiple

of afigeps,ds an establighesbexnerigasntalgpedel; for skia iaflammationo ut
12 4 ni.zation and i s chapacteri zed b
parar yaSl yEb. DT BebRbboP e hgbied BRI GhAErumRlspld fomale
r g i ke
BALRR. BEEH! e TR UEUAET 0, OB SHE L n o gl o 0 24
oxa20lbnkh@-éthbgymstla/dne-2- PRONAL2-onaLEIRE SLARY SEMad8ti Neuis, MO)
the peak of their acute paralysis. In other strains of
solutinrsin agetone/nBvOAilr @], vdlrobptmthessimved mbdemehr afiihe mice. Six
and_remttjng. For the induction and clinical )
day3o 4ESE ReRpitRiiEIE Ong pP#alolc gach mOHPH vy reheilengqoh by topical

conl e 3P 2R AR HAHSSRR DRSS LRt AT i e
e LR SRR ATLESE A S0t b on

the Rh8RSi&EY Eérloﬂf %?élh hiese (g@hﬁﬁ@l’: M-geét’%%% grang@é?@%th PBS).

antigen (volune/weight, i.e. 100 R
Aftehdfehapsntlie ented) of likAamasationTplas masitdedvivsing? tharpdotse ear-

of Wcobacterium o .
swelling test and the percent inhibition induced by the treatment with Compound 3

was quantitated. The results are shown in Fig. 4. Treatment with 1 mg and 2 mg
Compound 3 inhibited the DTH reaction (12.5 % and 8 %, respectively).

EXAMPLE 16
Compounds 5, 9, and 11 inhibit DTH skin reaction

Mice were induced with DTH as in Example 15. 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 HCl (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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10 tuberculosis strain 37RA (Difco) (= conplete
Freun(Ts adjuvant, CFA). The enul sion was prepared by
trituration with a gas-tight glass syringe and a
needle, 1.2 mmdianeter. Rats were regul arly wei ghed
and exam ned for clinical signs of EAE. A four-graded
scal e was used to assess clinical severity: 0, no
paral ysis; 1, tail meakness &dgn ing); 2, hind linb
paral ysis; 3, hind and ¥ garaly5|s 4, 15

|
& oups of t@f%ﬁ%?%ewm’? i thaitis (&) < o1
ver g A Nhdgkd SM&kmlﬁdfeﬁfh@é F?L%Q&ﬁs ‘Mt%z hisQebciibe B Example

f oot pad of | FA contal ning 0O ng o

12 hbowgdbionpd dbAaspiver! treaied ,w1ﬂD dzfﬁerbmt ahoofits AT Comppend 3 (10,

rat. On the day of immunization, the rats were
50,t1r%1a@re%0(b;ng)rﬁ 4 dapué before ndpetean ehthsi disease. Ag shown in Fig.
of ,sall. ned&& saline (control).

6, (’IC‘%TB?%IE@%%P@BI@Z‘?C@&WWS YA, severity scale of 0
- 4 as descri bed above. Eﬁ?im? §s are shown in Fig.
2 as the nean score + gg‘results in Fig. 2 show
that ConpouRffedt é£CoflpRUNED SCland PRy @8lon PAKPAr al ysi s
to a significant degree in conparison with the

u ntEAEt‘@@IS indoped o1 8-(waplisoldfpmaie bewsrambirj€ting each foot pad
di nmet 0- acet ctadec-(Z enyl
Wlt@ eHg ?%5%*6 H\?ﬁ (S6higitofalh in @fgf 1gmp Tféﬁ )§Qa®<ﬂﬁve10ps

a3 L8R SR Sl LB PG A7, o

degﬂ«ﬂ% dlfe?ﬁ) ﬁﬂﬁh%rﬁﬁ%@gf stid E‘eﬂftﬁé Sefrusf § 3@f8n§.h13héj9e[t§ ake scored for
parplyeisihen sodiibf riods debarited@BBSp in Brample 13.

In one experiment, groups of rats {7 animals per group) were treated with
different amounts of Compound 3 (10, 50, 100 or 200 mg) SC in the back on day 7
before induction of the disease. The rats were scored for EAE on a severity scale of
0-4 as described above. The results are shown in Fig. 7.

In another experiment, groups of rats (7 animals 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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pat ches of dorsal skin, 1 cnR each, were cut fromthe
anest heti zed recipients 5 (Nenbutal 6 ng/m, 0.25

m /nmouse) in preparation for the allograft. Two donor
allografts per recipient were grafted onto the dorsal

| esi oned patches. Histoacryl (B. Braun Ml sungen AG
Mel sungen, CGermany) was applied around the graft.
Nobecut an (ASTR, Astra Tech, d os Gl5, UK) was sprayed
over the grafts. In the exi#ledent , groups of 6 BALB/c

furﬁ ?'H?uu egg)ween gr af Yeap Glip [ q femai e ﬁi%@;‘ggjon

weeks On thel day of grafting, a group of
recipient_mce was| treated either withj|saline or IV

with 1000 saline [containing 1H9ng Conpound 1. The gay

of rejection was iscored. As shown in Fig. 3, the
transpl an@éd skinfin the mice 2deated With Conpour28 1

v |nnﬂar with the
wWt+A—+t-Ae

ol
\bIIbICO/ SH\v-e

I I"\ r-nnrpqu cnrl
untreated control | 15 (squares% m ce. 33 EXAMPLE 128
(4= ethyts pl per azrinm—i=yt)=acet acid
oct adec- 9-enyl| ester tartrid{Se ( Conpound 3) 14
I nhi bi tsl(tj)TH skin |[reaction Delayed-type 28
hypersensitivity (IDTH), a localized infil ammatory
reaction205 i nduced by cytokineg secreffed by certaigy
TH cells when they encounter certain types of
antigens, is an est abl IEXAMBKBel9 nent al  nodel for

skin inflanmation. As a first step, DTH reactions were

i nduced in theEEfR‘FtrPfcﬁ‘:OBLRM@-Q)PGYf)éﬁﬂI]%AEBALB/ c mce.

Th ﬁﬁ%}“ﬁgggﬁﬂbﬁé}vé&qoﬁ/ fe oeﬁe i,ew1s Ezfi)tlsI § Hesibed ini Bxample
18 e(‘tfbv@tvt?iﬂi%ﬁﬁkﬁgf)ﬁ%m?'iﬂm.' - 2-0xazol i n-5-one; Si g,

St. Louis O solution in acetone/olive oil (4:1,

volRatolwyert or¢died siialv dlompdond® Of0( hey/Kig perShs¢ The rats were
scored for EAE on a severity scale of 0-4 as described above. The results in Table 2
and in Fig. 9 show that Compound 9 could protect the rats against EAE when

administered orally.

Table 2
DOSE Mg/Kg Mean % | % Mean
Clinic Inhibition | Sick onset
Score | rats
PBS 0 2.81+0.46 0 100 123
Comp. 9 100 1.93+0.45 31.4 100 11.5
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days after sensitization, one ear of each nouse was
chal | enged by topical application of 20 |1 of a 0.5%
oxazol one solution. Treatnent was given 30 mn after
t he chal  enge by applying 20 1 of Conpound 3 at
various doses (1, 2 and 4 ng) on the chall enged ear
REKHERENCEBuse (control: non-treated ear or treated

with PBS "ﬁlhi5 After 24 hours, the extent of . .
i nfB ﬁYﬁf‘a% Rﬁgnﬁfeya’% U984, Due ,ﬁp goies Endgthelzellproliferation

iy KR A e RV P 599

results are shown in Fig. 4. Treatnment with 1 ng and 2

Ny BEREPALNTHG). THI SUKIROhdah §h&1€'%ﬂo%‘éiﬁt1h@dh1§t%§ aflo E/?amj ection.
8 % respectively). 20 EXAMPLE 1 Conmpounds 5, 9, an

Pracl Nemhddsidk SBiEFce KISH. 96a 61 5963M ce were i nduced with
DTH as in Exanple 15. Treatnment was given 30 m n

aft chal l e ge pl yi ng..conpqQunds 5, and 11 .
Blé)égl%f O.E’S, I%y:'; tﬂﬁ fymphycytes Weﬁ@&’r {OF grgccinate
aga?ndﬁﬁgﬁ{otl il Oé}k[rﬂ cwgiex%q[%t zone (2ng/401il) was 25

mnrs rOup of duced m ce was al so
treated with (4- I\/lethyl pi perazin- | -yl)-acetic acid
et IgbntegicegisHA. megmadﬁga@ﬁﬁtmhna Dhe rasulse® E, 2001,

test conpounds as wel | as dexamet hazone showed

Anpasdantveetivitysofl DEo-phemdlaeiing acif betghedtesnwith abtidnBatdmatory
nodel . The negatlve control, an ethyl ester, did not

actiyHywlrangimdarsehiugsRes, 31 (PS8 T-488 t s are shown in
Fig. 5. 34 EXAMPLE 17 Effect of Corrpound 3 on adj uvant

i 0 P PHAL G
exp%%%egﬁ 5@1%@?@E§&p%fo%§glﬁfs‘%qﬁh AP dn2kd with syngeneic

spinal cord and incomplete Freund's adjuvant, J. Neuroimmunology. 63: 193-205.

Markwardt F., Neuland P., and Klocking H.-P. 1966, Uber die
antifibrinolytische Wirkung von Estern der 4-Aminomethylbenzoesaure (PAMBA)
Pharmazie 21(6):345-348.

Metayer MM. M. et Jacob J., 1952, Preparation et propriétés

pharmacodynamiques de quelques esters de la bétaine, Ann. Pharm. Francaise,
10:435-440.

Nixon-George A., Moran T., Dionne G., Penney C.L., et al. 1990, The
adjuvant effect of stearyl tyrosine on a recombinant subunit hepatitis B surface
antigen. The Journal of Immunology, 144(12): 4798-4302.

Penney C. L., Shah P., and Landi S., 1985, A simple method for the
synthesis of long-chain alkyl esters of amino acids, J. Org. Chem. 50:1457-1459.
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50, 100 or 200 ng) SC at day -7 before induction of

the di sease. As shown in Fig. 6, Conpound 3 could

protect the rats agai nst AA. EXAMPLE 18 Effect of

Compound 3 SC and per os on EAE 10 EAE was induced in
8-week-old female Lewis rats by injecting each foot
padPelmaer2B Ethier g, branddBa. (Nikgn-Gebrgeah), ZaghGidni H., et al.,

The di sease devel ops about 12 days after
19 %ﬁ%ﬁt@&tsme%ﬁa the adnuantiedy jof stiearyl papsingsing ester analogues,

var i due to inflammtion of the central
Va?]cé’?%ggélgaggggﬁ he rats are scored for paralysis on
a scale of 0-4, as described above in Exanple 13. 15

| N ROGISNDEMMBNIGOMESURS QindRLS Waxﬁﬁwvd}érc&erw% J. Appl.
group) were treated with~ different anounts of

Toxtootp o831 B6( 10, 50, 100 or 200 ng) SC in the back on
day 7 before induction of the disease. The rats were

for E.on a severity scale

des ‘l‘? -aBsviscimpka Mos Witek gy é9§3ngﬂﬁwlhi0¢1ﬂ§9 for copling water

0 f ts (7.animals
e ShE OB BRY FhBhon e NERS Bert fhdcdt ELeBTH B8t Ervironment
Prot@omRupRsidebifng 9(3):28.3110 or 20 ng) per os, every day,
starting fromthe day of EAE induction. Therats wer e
scored for EAE on a severlty scale of 0-4 as
des‘inheh@oCh.bSuhulzTEle Wietsnghodf &x. eSlmiung/rWL D.,TKbbewMarcbose S.,
In a further experinment und 3 was
andsSiphans for 485 hePnodicameds o ansion dhantishieeistisgly Astive DL-o-

| Phegii’ﬁill%ﬁ{q %IQPEFAéE%’ :Eé’%te‘%o ‘(’ﬁg'l”? %«é&@;ﬂ@?@gm ts of

t he experinents above show t hat Conpound 3 coul d

h a e
su%:cﬁ?gzng)u%%gsm F{?éﬁmgpé WhE LAY P, SoRHE Pharmacological
properties of D,L-2-phenylglycine alkyl esters with special consideration of their

anti-inflammatory activity, Agents Actions Suppl., AAS 10:119-128.

Smith D.R., Maienthal M. and Eifert R.L., 1951, Quaternary ammonium
salts of heterocyclic bases, JACS, 73:2964-2965.

The Merck Index, 13th Edition, 2001, Merck & Co. Inc., Rahway, N.J.,
US.A.

Vetter W. and Meister W., 1981, Nicotinates as derivatives for the mass
spectrometric investigation of long chain alcohols, Organic Mass Spectrometry,

16(3): 118-122.

Wong O., Huntington J., Nishihata T., and Rytting J. H., 1989, New alkyl
N,N-dialkyl-substituted amino acetates as transdermal penetration enhancers,

Pharmaceutical Research, 6(4):286-295.
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Tabl e 1 Conpound 3 Dose Mean Cinic Score % inhibition
(mg) 02.90 0.22.128 12.128 22514 10 2.1
28 20 1.7 41 EXAWPLE 19 Effect of Conpound 9 per os
on EAE 5 EAE was induced in 8-week-old female Lew s
rats as described in Exanple 18 above with guinea pig
CIvaMBn 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 described above. The results
indable 2 and i\n:Elg. 9 w_t hat Conpound 9 coul d
L. propg%f)??ﬁgmpgf@d%gf%%?neﬁg%mg alt'10 adm ni st ered
orally. Table 2 DOSE My/ Kg Mean % % Mean Clinic
Inhibition Sick onset Score@ats PBS 0 2.810.46 0 100

+12.3 Conp. 9 100 1.930.45 ﬁﬁ\loo 11.5
R1—0O A [

5 or of a pharmaceutically acceptable salt thereof, wherein R1 is C;2-C,4 alkyl or Cyg-

C,4 alkenyl, and A is selected from the group consisting of:

®

F!’\3
* N~R4
\( .
R2
10
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

CR8R&NRO6R7; R3 is H, a pair of electrons or C\-C¢ alkyl; R4 and R5 each
independently is H or C;-C¢ alkyl, or R4 and R5 together with the nitrogen atom to

15 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;
(i1) phenyl substituted by NR6R7 or CRER8NR6R7, wherein R6, R7 and R8
each is independently H or C,-C; alkyl; and
20 (iii)
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16(3): 118-122. Wng 0., Huntington J., N shihata T.,
and Rytting J. H, 1989, New al kyl
N, N-di al kyl -substituted am no acetates as transder nal
penetrati on enhancers, Pharmaceutical Research,
6(4):286-295. 38 CLAIMS: 1. Use of a conpound of the
withethermitrogen atdm tb :wiitth tk2yrafd dttdrhed fofmaa 5-7 membered saturated
. pharmaceutjcally acceptable salt thereof, wherein Rl
ring optiopalty Anfgrgpted byGam oxggan temngt byamaitroges atom optionally

s BBNER! P 105 3ol Rl B30 sty e drdin ot of
Y TRUREDPEAREY PP, Bipkreditic SRRl bRERIRe. o

CRBRBNR6R7; R3 is H, a pair of electrons or Cl-C6

al kyl; R4 and R5 each independently is Hor Cl-C6
7. al k¥he usg ageording te3laioy s wherein RR isHE oniphenygeR34s dnmethyl or

+ 8 PSR T B B P Bl s e
GNP BT RL LA o BTALBHACH, Fiperaine

ringlopfiofaltyutatitidéd at the nitrogen atom at position 4 by methyl.

(0

8. The use according to claim 7, 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.

9. The use according to claim 1, wherein the residue A is phenyl substituted by
NR6R7 or CRERENR6R7, wherein R6, R7 and R8 is each independently H or 1 C;-
Ce alkyl.

10. The use according to claim 9, wherein A is phenyl substituted by
CRBR8NRO6R7, wherein R8 is H and R6 and R7 is each methyl.

11. The use according to claim 10, wherein said compound is 4-

dimethylaminomethyl-benzoic acid octadec-(Z)-9-enyl ester HCl or 4-
dimethylaminomethyl-benzoic acid octadec-(E)-9-enyl ester HCI. |
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(ii) phenyl substituted by NR6R7 or CR8R8NR6R7,
wherein R6, R7 and R8 each is independently H or
Cl-C6 alkyl; and 20 (iii) N+ X R9 39 wherein RO is H,
Cl1-C6 al kyl or indolyl(C-C4)al kyl, and X" is a
counter ion, or RO is a pair of electrons and X is
12.abs'®he¢ psé accordieg o efxmal i wherein A ip ey greaput i cal
conposition for treatnent of inflammtion. 5 2. The
use according to claiml wherein Rl is a Cl2-C20 al kyl

or alkenyl. 3. The use according to claim2 wherein
Rl is a Cl16-C18 al kyl or a Ny, 4. The use according
to claim3 wherein R is heladeclyl, octadecyl, 10
hexadecenyl , octadecenyl, cis;&octgdecenyl,

trans- 9-oct adecenyl, cis-9, 127 *oct adecadi enyl,

cis-6,9,12-octadecatrienyl, ORS

cis-9,12, 15-octadecatrienyl. 5. The use according to

cl awhertimRErisiHy, &-Csalkylserdindoldd&e€nyvlkyl add 36. is Bheounter ion,

use according to claim5b, wherein the residue A is of
orRﬁéng@lect@sW ispbsentRy  wherein R2 is H a

straight or branched C -C6 al kyl selected fromthe

group consisting of nethyl, ethyl, propyl, isopropyl,

13.butyhe ubs a8HriIng REGaRHIY, wRGBIYRI38D 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.

14.  The use according to claim 13, 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;
[-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.

15.  The use according to any one of claims 1 to 14, wherein said pharmaceutical

composition is for treatment of immunologically-mediated inflammation.
16.  The use according to claim 15, wherein said pharmaceutical composition is

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

disease, disorder or condition.
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- 30

hexyl ; phenyl, benzyl or p-hydroxybenzyl; R3 is H a
pair of electrons or CI-C6 10 alkyl; R4 and R5 is each
i ndependently H or C,-C6 alkyl, or RA and R5 together
41 with the nitrogen atomto which they are attached
forma 5-7 nmenbered saturated ring optionally

17.i nt Ehe up¢ edctnylimg toxojgjen 161 evheneinlsaidh whdreingsmd gthmnmaceutical
opti.onal | substituted by Cl1-C6 alkyl, said rin

COTB&’%O% B Tox theytreatenant RE a pBtpmEdHY dibsase, dsevere allergy, asthma,

4 i di i.perjdin rphol i pe | perazi.ne. and
or S5t flsRn SRR A5n ARLRNEL 0Gx B RELARKRGN Adca rom
grafthe&jetion2 al Shidié ¥lativeS distadd <TBRNY4 R[ﬁhﬁﬁrﬁaé Mdisease,
of éelectrons, R4 and R5 are each H or Cl1-C6 al kyl, or
nevRdpratattieh, oxpgatrbgeneradion) chheniblukiepsrof thevikii lortsbeizophenia.

attached forma norpholine ring or a piperazine ring
optionally substituted at the nitrogen atom at

posjdion 4 by.nmethyl.. 108 . The use accordi ng,to cl.aim. .
1850 i Bk b BB s Rimn b gt g aRAB RS gt i mulciple
PN ; ; ' hyl am no-acetic acid
ScIGOE gL gy ardivifie CORBK.
(4- Met hyl - pi perazin-1-yl)-acetic acid
oct adec-(2)-9-enyl ester tartrate; 15

19.(4-The vse apeqrding ito-claig ) 8awdiereinasiidl hoeand edhritie stoadition is
tarfrate; .. . o . .

fheﬁ%fé{l@y ithriis; affaCtYS) 2ghefy| S%ih aREBRY P msyAdiomesr drkplosing

spoglggrlétaée%@?{ Bfﬂé‘%?}?’a%@l{l é‘?}%ﬂistg pfe?ﬂ%:%@ﬁ?tthg iftfilufie system.

Pi perazin-|-yl-acetic acid octadec-(Z)-9-enyl ester
bitartrate. 20 9. The use according to claim 1,
20. whelhsi ns¢ hecombinglue flaim phemherainbsdid t immdnblpgidiR§RTicdiated
. ,0r CRBRBNR6R7, wherein R6, R7 and R8 is each o
1nﬂ§1ﬁ|&‘ng§%rdgwp@sp, 1gfprdgr @ condition i1s 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.

21.  The use according to claim 20, wherein said immunologically-mediated

inflammatory disease or disorder is psoriasis.

22.  The use according to any one of claims 1 to 21, wherein said pharmaceutical

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

23.  The use according to claim 22, wherein said pharmaceutical composition is

for subcutaneous, intravenous, or intramuscular administration.
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C6 al kyl. 10. The use according to claim9, wherein A
i s phenyl substituted by 25 CR8RBNR6R7, wherein R8 is
H and R6 and R7 is each nethyl. 11. The use according
to claim10, wherein said conpound is 4-

di met hyl am nonet hyl - benzoi ¢ aci d oct adec-(Z)-9-enyl
ester HC1 or 4- dinethylam nonethyl -benzoic acid

2475 &I aEbeuial élpﬂl%zltsi%émtﬁ% ﬁégéieﬁ?ﬁsﬁg%ﬁ%%ﬂsmg
» pEftelicdly EeeBils olfct BAG bofmpopdiel Y boRBAL Gamida 1

is absent. 13. The use accordi ng to claim112, wherein
RO is a pair of electrons andDX" is absent, or RO is
met hyl or indolyl ethyl and /)(;Ji_tzqa counter ion selected
fromthe group consisting | oride, brom de,
i odi de and tosyl at eR110—14)" The fse accor ng to claim
13, wherein said conmpound is selected fromthe group
or mqnhaimznctaugcmlﬂy abbeptablaisaltabetobcwheiein R) s9CgAY), alkyl or Co-
est e
CMl“Il?EFﬂyI”@J“olﬁtW‘tﬁ?ﬁgﬂiérﬁw@@@mimoﬁ pyri di ni um
i odi de;
1- Met hylo3 oct adec- ( Z) - 9- enyl oxycar bonyl - pyri di ni um
chl ori de; R3
1- Met hyl - 3- oct adec- ( Z) - 9- enyl oxyc|ar bonyl - pyri di ni um
tosylate; and 1-[(2-(1,

Hindol -3-yl)-ethyl]-3- OCWZ -55- enyl oxycar bonyl -

R2

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
CR8R8NRO6R7; R3 is H, a pair of electrons or C;-Cs alkyl; R4 and RS each
independently is H or C;-Cq 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; and

R6, R7 and R8 each independently is H or C,-Cy alkyl;

(i) phenyl substituted by NR6R7 or CRSRENR6R7, wherein R6, R7 and RS
each is independently H or C;-C; alkyl; and

(iii)
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pyri di ni um brom de. 20 15. The use according to any
one of clains 1 to 14, wherein said pharnaceutica
conposition is for treatnent of

i mmunol ogi cal | y-nedi ated inflammation. 16. The use
according to claim15, wherein said pharnmaceutica
conposition is for the treatnent of an

i mrunol ogi cal |.y-nedi ated chronic or_acute inflammatory

25 whereas BY itk drdbr abieyl osmaalyR1-Gaalkyl, amdeC uise counter ion,
cordin | ai m .wWherejn said wherein said
or %ﬁa‘ﬁ‘ ﬁg@gg{ffeg%ﬁ%onggﬁégg}s\tﬂ%ﬁné s for the treatment of an
aut oi nmune di sease, a severe allergy, asthma, or an
i nfl ammati on associated with a di sease, disorder or
25.contih¢ pharnseeatitd dolipitial addordipgastoldm 24, whereli R1 is a C,-
degenerative di sease such as Al zheiner's disease, 5
Coortdkylopralkastli on, organ regeneration, chronic ulcers of
the skin, or schizophrenia. 18. The use according to
claim 17, wherein said autoi mune disease is nultiple
scl ' : i 1] andj.thon. - The -
26.3 oo P BhEnflccRic TBrRLMH J0ctr ARt i 28 uicein RE s a Cic-
Csallkylrortdlgergpndi tion is rheumatoid arthritis, reactive
arthritis wth Reiter's syndronme, ankyl osing
spondylitis or other inflammtion of the joints

nedjiat ed by the, i ne system 20. The use accordi ng .
271 o eaipglﬁliléfw%l@a ICRMPYSHIQNRGERNAIRE dal $ipiiRe ,awgwrels_lsRl is
[ IS [ .gor r_conditipn
hexplcnent Aol - 8% se Py SelacBlerty ot docghe  rans 9-
octadéckapadiony ] HogRasdidnyln %iél%[%?y%cﬁa)&&ﬁﬁlengﬁ Obt 3§5%),12,15-
penpht gus vul garis or ot'her di Sease of the skin;
octadeshringl,| upus eryt hemat osus, gl onerul onephritis or

ot her di sease affecting the kidneys; atheroscl-erosis
or other inflamuation of the bl ood vessels;

28. AU Al P aRERRk b Sipositon ERt AhY 8 Ui 27, wherein R1 is cis-9-

octadecenyl or trans-9-octadecenyl.
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20 di seases, pancreatitis, or other disorder of the

gastrointestinal system type 1 diabetes nellitus,

aut oi nrune thyroiditis, or other disease of the

endocrine system 21. The use according to claim 20,

wherei n said i munol ogi cal | y-nedi ated inflammatory

di sease or disorder is psoriasis. 25 22. The use

accoy di to any one of clainms 1 to 21, wherein said .
29.0hak he PERTTASIICH FRsaRY o apeording ‘or dim dp vgrein the residue

[t . or parenteral adm nistration. 23. The use
‘A]g@ggggﬁ%%ﬁéb claim 22, wherein said pharmaceutica

conposition is 30 for subcutaneous, intravenous, or

i ntramuscul ar adm ni stration. 44 24. A pharnmaceutica

conposition for the treatnent of RBfl ammation

conprising a pharmaceutically actceptable carrier and

a compound of the gener a~for %‘R@ RL CA[I] 5

J

or a pharmaceutically accepta t thereof, wherein
Rl is Cl2-C24 al kyl or Gio- al kenyl, and Ais

sel ected fromthe group consisting of: (i) R3 * NcR4
R5 R2 10 wherein R2 is H, C-C6 al kyl, aryl or

aral kyl , wherein any aryl noiety may
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be unsubstituted or substituted by nitro, cyano, halo,
hydr oxy, NR6R7, or CR8RBNR6R7; R3 is H, a pair of

el ectrons or Cl-C6 alkyl; R4 and R5 each

i ndependently is Hor Cl-C6 alkyl, or R4 and R5
together with the nitrogen atomto which they are

at t whbetn RY v H; bshalghiioe flﬁ@hcfhétll(ﬁlacg @lll{yl ReleeRd @l th¥ group
ted 15 by an oxygen atom or a nitrogen atom

t
corlgﬁ?ﬁtgg:ﬂfmyﬂgmb@hm lnr@pylb;sogroma hﬂlﬂyyllsola!tyl s%—buaﬂ pertyl and
h dent H - i) phenyl
hetip B Ben%an LTRSS N%ews S Peir Sl ecrone g Ci-
|
allgh REIGH K i oeHRRIhy P o S Bl fkfii?d%l‘d RS together
w1mmﬁelnyﬂré§ér Gvbna K Whicla fiey¥arel fitadh6@ YBiB a 5Dznmenﬁferef@ saturated

is a pair of electrons and X is absent 5 25.
ring optioneky tintestuptexinbysir mygal: @tomi orgby @ aliteo ngdtpm optionally

Subéﬂw%gaﬁ?i o Eﬂkﬁ\lﬁééﬁ fing :G‘E& ég{fﬁ%:gikgg%:b rtl@ﬁzgrog%»hgﬁsmmg of
10
POIRSRE ipki e "ttty ofbelibind arR g ez,

vvher ein R is hexadecyl oct adecyl, hexadecenyl,
oct adecenyl, cis-9-oct adecenyl , trans-9-
30.  The pharmaceutical composition according to claim 29, wherein R2 is H or

phenyl, R3 is H or a pair of electrons, R4 and RS are each H or C,-C; alkyl, or 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 1 or 4 by

methyl.

31. The pharmaceutical composition according to claim 30, 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.
32.  The pharmaceutical composition according to claim 24, wherein the residue

A is phenyl substituted by NR6R7 or CR8R8NR6R7, wherein R6, R7 and R8 each
is independently H or C,-C; alkyl.
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oct adecenyl, cis-9,12-octadecadi enyl,
cis-6,9,12-octadecatrienyl, or cis-9,12,15-
octadecatrienyl, 15 28. The pharmaceutical conposition
according to claim 27, wherein Rl is cis-9-

oct adecenyl or trans-9-octadecenyl. 46 29. The
pharnaceutical conposi tion according to cIain124

e%ﬁln the residue A has the formula:. R3. * | V-R
33.rs Ehephaynaceyie Wm@oﬁlféomacca)rémgafpgcﬂm%ﬁbwaméx is phenyl

subglp.ﬁéﬁl B& %SIIQQLID \ o?g whe CS%E{SEE%I %ﬁ@ lﬁ@ﬁ?ﬂdc’ F? ﬁ I’nethyl.

sec- butyl pentyl and hexyl; phenyl, benzyl or
p-hydroxybenzyl; R3is H a pair of electrons or Cl-C6
al kyl; R4 and R5 each is independently H or Cl-C6

al kyl, or R4 and R5 together 5 with the nitrogen atom
to which they are attached forma 5-7 nenbered
saturated ring optionally interrupted by an oxygen
atomor by a nitrogen atomoptionally substituted by
Cl-C6 alkyl, said ring being selected fromthe group
consi sting of pyrrolidine, piperidine, norpholine,

pi perazi ne, and 4-nethyl pi perazine. 10 30. The

phar maceuti cal conposition according to claim 29,
wherein R2, is Hor phenyl, R3is Hor a pair of

el ectrons, R4 and R5 are each Hor CI-C6 alkyl, or R4
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and R5 together with the Natomto which they are
attached forma norpholine ring or a piperazine ring
optionally substituted at the nitrogen atom at
positi on 1 or 4 by nethyl. 15 31. The pharmaceuti cal
osition according to claim30, wherein said
34. c 0 %b@l npharmasetutwd edompositidhe agrardinge dostlairin §3pfwherem said

COI@E?I@} %gl acet s %&c;& st ( 2:;{@% enyl ester HCI or
el ;‘fié.nzﬁfé iy G By %1%@?%51&1 ester
tartrate;

4- Met hyl - 4- oct adec- ( Z) - 9- enyl oxycar bonyl et hyl - nor pho
35.i n-Th¢ pimohaauitidal comphsition- zccphding | toaclaim @4 ovhlerein A is the

octadec-(Z)-9-enyl ester HCl salt; and
groPPper azi n-1 -yl -acetic aci d octadec-(Z2)-9-enyl ester

bitartrate. 25 32. The pharnmaceutical conposition

according to claim 24, wherein the residue Ais

phenyl substituted by N CRBRBNR6R7, wherein RG6,

R7 and R8 each is indepen Hor Cl-C6 al kyl. 48

33. The pharnmaceutical conp SIL;OH according to claim

32, wherein A is phenyl subsitutegd-by CRBRENRGRY,

wherein R8 is H and R6 and R7Ieach is nmethyl: 48a 34.

The pharmaceuti cal conp05|t|oR9accord|ng to cl ai m 33,

wherei n, said _conpound i s

4- dWhRreHy REAn$ Kb ferfry |allﬁérpzdndola'éﬁ(‘d -Goalkyband X _is acggpnter ion,

4- di vl am ne nethyl benzoic acid

°r§§8§8é@F(E%ﬂ8¥Eﬁ§|n§§? 5 35. The pharnaceuti cal

conposition according to cl a|m24 wherein Ais the

36.  The pharmaceutical composition according to claim 35, 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 chioride, bromide, iodide and tosylate.

37. The pharmaceutical composition according to claim 36, 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-f(2-(1H-indol-3-y1)-ethyl]-3-octadec-(Z)-9-enyloxycarbonyl-

pyridinium bromide.

38.  The pharmaceutical composition according to any one of claims 24 to 37, for

treatment of immunologically-mediated inflammation.
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group: i N X RO wherein RO is H C-C6 al kyl or

i ndolyl (Cl-C4)al kyl and X- is a counter ion, 10 or R9
is a pair of electrons and X- is absent. 36. The

phar maceuti cal conposition according to claim 35,
wherein RO is a pair of electrons and X- is absent,
or RO is nethyl or indolylethyl and X- is a counter
ion,, selected fromthe group consisting. of chlorid

39%r ohhg Phaspageytical compasitign accargingsto qigim 38, for the fréatment of
o BRSSP SARAUIOAR. B S81 b8 Dy csorder o

corsdiiensting of: N cotinic acid octadec-(Z2)-9-enyl

ester;
1- Met hyI 3--oct adec- (Z) - 9- enyl oxycar bonyl - pyri di ni um

i odj ﬁl 20 . .. . .
404\ #phannaseptigdccqupositien prentding: toekpim B ifor tietseatment of

an S0 B ey disgessct 587 LSRR GRYAHP LR IBARHRHia ssociated
thoayh@éa% Qﬁ:?b ddr [&Zc&ﬁu
W H i ndol -g yl) -ret hyl ] - oc?% éa(l:ec(t% %0 n§fa£<yrg ecﬂg‘ﬁyf‘- chronic
degeneiatiivai wlisdasemisdeh 35 Fzhdihershadiseaselt hewoprotection, organ
conposition according to any one of clains 24 to 37,
regeRgratipn, <AroRi tulesrs o ipgitcsghizpphessiiat ed
i nflammati on. 49 39. The pharnaceuti cal conposition
according to claim38, for the treatnent of an
[ d 0 acut f
41. dl“s"H‘ieal?s !%'-5&', g{:)é%dﬁ? L Ahp85ia5E Ot cBrdhe 264 Qalh T A HSQENY said
autoimmune disease is multiple sclerosis or a human arthritic condition.

42.  The pharmaceutical composition according to claim 41, 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.

43.  The pharmaceutical composition according to claim 39, 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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condition. 5 40. The pharmaceutical conposition

according to claim39, for the treatnent of an

aut oi nmune di sease, a severe allergy, asthnma, or an

i nfl anmati on associated w th a disease, disorder or

condition selected fromgraft rejection, a chronic

degenerative di sease such as Al zhei ner's di sease,

neuroprotection, organ 10 regeneration, chronic ) )
44| cEhe pharmpeclical, Compesiiproperading talclaime 43, wherein said

. ewt i cal,. co I.tion agcordi ng,.to claim4o,.
im{ AR RS AR A rOi58ES SRR RaobRiisosi <
or a human arthritic condition. 15 42. The
phar maceuti cal conposition according to claim4l,
45.wheThe phaanatentiosircongydsition accoedingi tbiamy ok ¢ihelpied 24 do 44 for
arthritis, reactive arthritis with Reiter's syndrone,
orah Rpicak ingadasmeli ot patestesal agmpisistiatibhanmat i on of t he
joints nediated by the i mmune system 20 43. The
phar maceuti cal conposition according to claim 39,
Wh . , . Loal |y ot f
46-Gi oo BhaBhfocutTBHEABELEBN, HcBREbE BLAL AOTEE Sibcutancous
intrévéndus| or Baranguseule hdAknisestien.her i nflammatory di sease
of the nervous system psoriasis, penphigus vulgaris
or other disease of the skin; systemc | upus
eryt hemat osus, gl onerul onephritis or other disease
affecting the kidneys; 25 atherosclerosis or other
i nflammati on of the bl ood vessels; autoi nmune
hepatitis, inflamatory bowel diseases, pancreatitis,
or other disorder of the gastrointestinal system
type 1 diabetes nellitus, autoimmune thyroiditis, or
ot her di sease of the endocrine system 50
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44. The pharmaceutical conposition according to claim
43, wherein said imunol ogically-nediated
i nflammat ory di sease or disorder is psoriasis. 5 45.
The pharmaceutical conposition according to any one of
clains 24 to 44 for oral, topical, intradermal or
parenteral adm nistration. 46. The pharnaceuti cal
composi tion according i m45, for subcutaneous,
47, n{%ﬁwwdqﬁ ? BERSh ﬁLngHPﬁ admini stration. 51 47. A
conmpound of the geﬁ? C(f)oArruI a: R-OCOA wherein 5
(i) Rl is C20-C24 a k@l or C1OC24 alkenyl and Ais a
res{wiiui®f the formula: R3 N-R4 R5 R2 wherein R2
is H C-C6 alkyl, aryl, or aralkyl, wherein any aryl
S nmoi @} R1me{ ;-0 alkyliosCi -0 calkenylsamdsA it aresidieyofitht formula:
cyano, hal o, hydroxy, NR6R7, or 10 CR8RBNR6R7; R3 is
H, a pair of electrons, or CI-C6 alkyl; R4 and R5 each
i ndependently is Hor Cl-C6 al kyI 30r R4 and R5
together with the nitrogen atomt vvhlchthey are
attached forma 5-7 merrbered sat N grlng optionally
interrupted by an oxygen Hf nltrogen atom
optionally substituted by Cl - and R6, R7 and
R8 each independently is HorR3-C6 al kyl; or 15 (ii)
Rl is C18 alkyl and A is a residue of the fornula:
wherein R2 is H, C;-C;4 alkyl, aryl, or aralkyl, wherein any aryl moiety may

be unsubstituted or substituted by nitro, cyano, halo, hydroxy, NR6R7, or
10 CR8R8NR6R7; 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 R5 together with the nitrdgen 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,-Cs alkyl; or
15 (11) R1 is Cyz alkyl and A is a residue of the formula:

I?S

* 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
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R3 * NRA R5 R2 wherein R is H R3 is a pair of

el ectrons; and R4 and R5 together with the nitrogen
atomto which they are attached forma 5-7 nenbered
saturated ring 52 optionally interrupted by an oxygen
atomor by a nitrogen atomoptionally substituted by

Cl - @tienatlyl interrugied iby & oxgg&l Atdth @r dyky Inirogenatesn aptionally

res e of R3 NNRA R5 R2 5 wherein R2
ﬂﬂ@ﬂﬂgwi)ﬁ@ﬁa@vﬁ @r aryl or aral kyl wherein the

ar [ Lhuted by. nitr an hal o,
hyébgg&l q%\lﬁéﬁ?“s %ﬂ&%%@\ém% quhq_’f(}{'gm?%ai r of
el ectrons, or Cl-C6 al kyl; R4 andRf5 each

i ndependently is Hor C-C6 alkyl| or R4 and RS

together with the nitro atom tl~ydy ch they are
attached forma 5-7 nenbere at tedrlng
optionally interrupted by an atomor by a

nitrogen 10 atomoptionally s tltuted by a - 06
al ky Ih andBEQG R7 and R each |nc1epend
Cl - cghereiy R2 1p ungylsf .a§y 00 agyligr ar Af exein the aryl moiety

is sUBSHEHA & nfdle cE/Qﬁ&lﬂa%, hydtoxy, NR6R7, or CRSRSNR6R7; R3 is H, a
pair of electrons, or C,-Cq alkyl; R4 and RS each independently is H or C;-Cg alkyl,
or R4 and R3S 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,-C¢ alkyl; or

(iv) R1is Cyq alkyl and A is a residue of the formula:

I|?3

*Yf\{*m
R5
R2

wherein R2 is C;-Cq alkyl; R3 is H, a pair of electrons, or C,-C; 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;-C4 alkyl; and R6, R7 and R§ each independently is H or C;-Cy
alkyl; or

(v) R1 is Cyp-Cy4 alkyl or Cyy-Cyy alkenyl and A is phenyl substituted by
NR6R7 or CRSRENR6R7, wherein R6, R7 and R8 each independently is H or C;-
Cs alkyl, but excluding the compounds wherein R1 is C;4-Cy4 alkyl and A is phenyl
substituted by —-CH,-NH,; or

(vi) R1 is Cy4-Cy4 alkyl or Cy4-C,4 alkenyl and A is a group of the formula:
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* NeR4A RS R2 wherein R2 is Cl1-C6 alkyl; R3is H a
pair of electrons, or Cl-C6 alkyl; R4 15 and R5 each
i ndependently is Hor Cl1-C6 al kyl, 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
nitrogen atomoptionally substituted by Cl-C6 al kyl ;
and R6, R7 and R8 each independently is Hor C-C6
alkyl; or 20 (v) R is ClO C24 al kyl or Cl10-C24

al kenyl and A is phenyl su itut ed by NR6R7 or
CRBRBNR6R7, wherein R6, R7 dnd H8 each independently
is Hor Cl- C6 alkyl, but e i ngyt-he conpounds

wherein R is Cl0-C16 al kyl apd A i’S phenyl
substituted by -CH2-NH2i or (RO) R is C O C24 al kyl

or Cl10-C24 alkenyl and A is a group of the formula:
53 Whengin R isfer-€k alkyd or éndolyl(6,&lshalkyloand X is a counter ion;

j ndol yl (C1- al kyl ., and X- is counter ion; 5 and
andp[ﬂg\rﬂ’\éﬁé‘g{qaﬁlqweééb Usithereal ¢ s thereof. 48. A

compound according to claim47(i), (v) or (vi) wherein

Rl is a Cl2-CI8 alkenyl. 10 49. A conpound according

48.to Ahﬁjng@d{&d Adroiding B! clafn a@p(ﬁl& ik SdreinoR1 i a Co-Cig
conpound according to claim49, wherein"Rl is
alkeniyd- 9- oct adecenyl or

49. A compound according to claim 48, wherein R1 is a C;4-C,5 alkenyl.

50. A compound according to claim 49, wherein R1 is cis-9-octadecenyl or

trans-9-octadecenyl.

51. A compound according to claim 50, wherein R2 is H or phenyl, R3 is H or 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.

52, A compound according to claim 51, 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;
Piperazin-1-yl-acetic acid octadec-(Z)-9-enyl ester bitartrate.
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trans-9-octadecenyl. 15 51. A conpound according to
claimb50, wherein R2 is Hor phenyl, R3is or a pair
of electrons, and R4 and R5 are nethyl or together
with the Natomto which they are attached form a
nmor pholino or a piperazine ring optionally substituted
at the nitrogen atomat position 4 by nethyl. 20 52.
Ac ound cording to. claimhbhl, selected fromthe
53.9r ottt BRI F9RTENE tR claTE ARy iviereiB Ric i petadesydand R4 and
RS ?‘Z&g?ﬁ?)ﬁ 9*1(16% iﬂgeeﬁ;ﬁor?ﬁ{)y }319% Cﬂéffj( are, g][t%ched form a morpholino or a
pipefizafteting 3}Jﬁ8nﬁ(lj‘sy§ul%ﬁhﬁéd hegherrBgen atom at position 4 by methyl.
4- Met hyl - 4- oct adec- ( Z) - 9- enyl oxycar bonyl net hyl - nor pho
in-4-iumchloride; Piperazin-|l-yl-acetic acid
octadec-(Z)-9-enyl ester bitartrate. 54 53. A conpound
according to claim47(ii), wherein RI is octadecyl and
R4 and R5 together with the N atomto which they are
attached forma norpholino or a piperazine ring
optionally substituted at the nitrogen atom at
position 4 by nethyl. 55 54. A conpound according to
claimb53, which is (4-nmethyl-piperazin-l-yl)- acetic
acid octadecyl ester tartrate. 55. A conpound
according to claim47(vi), wherein R is Cl2-C20 al kyl
or Cl2- 5 C20 al kenyl and A is phenyl substituted by
CRBRBNR6R7, wherein R8 is Hand R6 and R7 is each H
or Cl1-C6 al kyl. 56. A conmpound according to cl ai m 55,
wherein Rl is Cl16-C18 al kenyl. 10 57. A conpound
according to claimb56, wherein R is cis-9-octadecenyl
or trans-9-octadecenyl.
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58. A conpound according to claim57, which is

4-di met hyl am nonet hyl - benzoi ¢ aci d octadec-(Z2)-9-enyl

ester HC1 or 4-di et hyl am nonet hyl -benzoic acid 15

oct adec- (E)-9-enyl ester HCI. 59. A conpound according

to claim47(vi), wherein R is Cl2-C20 al kyl or Cil2-
54 CZOAaIckmpy)und mcﬁfﬂlng\ tooolaimn A3 aedacidiin g(4tmektdybep[péir§zm-1 yl)-

wher ein is C16-C18 al kyl or al kenyl. 61.
aceé’&r%%ﬁﬁﬁaﬁ%dﬁé‘ieﬁ&irﬁéwcl aim 60, wherein R i s

ci s-9-octadecenyl or trans-9-octadecenyl. 25 62. A

conmpound according to claim6l, selected fromthe

gro i - -
553! DARERPSIRARRKEhy o i 7 el RI s GG kot o Co
Czd dltend; and A is phenyl substltuted by CR8R8NR6R7 wherein R8 is H and R6

1- Met hyl - 3- oct adec- (Z) - 9- enyl oxycar bonyl - pyri di ni um
andtRi/ ds pah Hss Cy-Cs alkyl.

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

tosylate; and 1-[(2-(1 Hindol-3 -yl)- ethyl] 3

oc y [
6.3, ARl e S 1Y R 33 Wl R B AR 1

ci s-9-oct adecenyl R2 |s phenyl , R31is a pa| r of

electrons and R4 and R is each H 64. The conmpound of
S7.cl aAmmpound @hcarding 4ori claina-3fh embéreic R ¢s ais-B-octadecenyl or

h%adec- EZ) 9-enyl ester HO salt. 65. A
transpdrortadecddal  conpositi on conprising a compound

according to any one of clains 47 to 64 or a

phar maceutically acceptable salt thereof, and a

58.phas masi@gbined! dckoRRRE Pl RIAnL 37 I hich is 4-dimethylaminomethyl-
benzoic acid octadec-(Z)-9-enyl ester HCI or 4-dimethylaminomethyl-benzoic acid
octadec-(E)-9-enyl ester HCL.

59. A compound according to claim 47(vi), wherein R1 is C|,-Cyq alkyl or C;-
C20 alkenyl.

60. A compound according to claim 59, wherein R1 is C;4-C g alkyl or alkenyl.

61. A compound according to claim 60, wherein R1 is cis-9-octadecenyl or

trans-9-octadecenyl.
62. A compound according to claim 61, selected from the group consisting of:

1-Methyl-3-octadec-(Z)-9-enyloxycarbonyl-pyridinium iodide;
1-Methyl-3-octadec-(Z)-9-enyloxycarbonyl-pyridinium chloride;
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10 66. A pharmaceutical conposition according to claim
65, for the treatnment of inflammtion. 58 ABSTRACT
Basic esters of fatty al cohols of the general fornmula:
Rl - O- CO- A or pharmaceutically acceptabl e sal St
thereof, wherein R is Cerr]-Cerr] alkyl or (Jerr]-
d el vgthal-Rerotidecaf)-Iengloaycabonylkepwidinaimitosylate; and

| east acycljc.or cyclic amng grou and/ or _at

| catlGhiHnadel -é{ﬂ)oﬁ@yﬁc-’nopwge%m-grwy vgarhonylary or
qzﬁhﬁﬁ dMP%%&hﬁﬂSn atom are anti-inflamatory and

i onodul a :

ory agents, useful in the treatnent of
i mrunol ogi cal | y-nedi ated i nfl ammati on.
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63. A compound according to claim 47(i), wherein R1 is cis-9-octadecenyl, R2 is

.phenyl , R3 is a pair of electrons and R4 and R is each H.

64.  The compound of claim 63, which is a-amino-o-phenyl-acetic acid octadec-

(Z)-9-enyl ester HCI salt.

65. A pharmaceutical composition comprising a compound according to any one

- of claims 47 to 64 or a pharmaceutically acceptable salt thereof, and a

pharmaceutically acceptable carrier.

66. A pharmaceutical composition according to claim 65, for the treatment of

inflammation.
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ABSTRACT

Basic esters of fatty alcohols of the general formula:

RI-0-CO-A
or pharmaceutically acceptable salSt thereof, wherein R1 is Cy5-Cyy alkyl or Cyo-
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, are anti-inflammatory and immunomodulatory agents, useful in the treatment

of immunologically-mediated inflammation.
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