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WO 2007/ 147899 PCT/ EP2007/ 056277 1 DHA ESTERS AND USE
THERECF | N TREATMENT AND PREVENTI ON OF CARDI OVASCULAR
WOLBEABRIS The present invention relates to  PCT/EP2007/056277

docosahexaenoi ¢ acid (DHA)1 esters with al cohols
chosen anong the group-B vitam ns or provitam ns such
as nicotinyl alcohol (B3), panthenol (B5) or inositol
(B7), or isosorbide or isosorbide nononitrate, and in
particul ar pyridin-3-ylnethyl 10 docosahexaeneoat e,

%%%.%@%E%%eAﬁ% %%g?T%%R%C%r%%’%@E%H@EN%%%@&ﬁ%ﬁEV%@%ION OF

prevention of cardi ovascul ar di seases. e onega-

pol yunsat ur at ed f atARDECQVAISCULAR pf ksl ar EPA and
DHA advant ageously purified and concentrated in the
formof ethyl ester, are known for their potential use

in I heréseat manty ceft icer t 8é Na€as dicovassid Hhsh S8as8S acid
and in the nodulation of corresponding risk factors.

(QHA)pgratiecid arith thesohe ks kplowe ! nahped t Eeat gEAYPoP vitamins
yperLLpi L.a, perchal. Le

oYBSEVIBLISILR, o BDLET LS SEQLEM B0 ey panchenod

(Hor mubat i dnso<ciantlai ni(Ag) @ high 20scencentirat ion ofisERArbide

and DHA ethyl ester on patients hayving suffered
MARFSCArA " 1 nf ATGL i on ‘ShowedEheCr LEF ect PYERELE S #imethyl

ddeAuA NG JARIdAld tyand, cid paeticol abnmesudden, dgath. in the
These results were attributed in part to a stabilizing
Crefeftersn torpch e el dn vt ran e iofl i I aflseases.

Car.f%yVQﬁ¥%§§3 ﬁglm@EgQFﬁ£g¥ggtf%Q% apc%ﬁﬁ§ncfmo£articular
nallgnaﬁf arr hyt ma i e presence of ischemc
ERTy coyd eBHA asdseanabbopat iyepts iffdleldowimy camcémtediedd on the

or in_experinental nodels which reproduce such ,
fedhdrti 608Y L (Pdtliti 8RS I8 atSo kRBWR &SI dilRg tese in

tHRAteM 2 0 PRET €8NV 2004/,04¢83% 1 hﬁ'tsél%é%sa%cﬁpﬁl the

ethyl esters can be used to prevent auricul ar
nddudrdticat i od. Eoweeepondsugprisshgligcttdies i ndent prstofular,

U&QF pg%geanﬁgﬁliC?EiOQjﬂgvetreatment of hyperlipidemia,
hypercholesterolemia and hypertension. Clinical trials
carried out with formulations containing a high
concentration of EPA and DHA ethyl ester on patients having
suffered a myocardial infarction showed their effectiveness
in reducing mortality and, in particular, sudden death.
These results were attributed in part to a stabilizing
effect on the cell membranes of ventricular cardiomyocytes,
which prevent the appearance of malignant arrhythmia in the
presence of ischemic myocytes, as seen in patients following
an infarction or in experimental models which reproduce such
conditions.

In addition, 1t is also known according to patent
application WO 2004/047835 that DHA and EPA ethyl esters can
be used to prevent auricular fibrillation. However,
surprisingly, the inventors of the present application have

discovered that DHA and EPA do not have the same effect on
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di scovered that DHA and EPA do not have the sane
effect on WO 2007/ 147899 PCT/ EP2007/ 056277 2

wa@ooorawisay fibrillation: DHA has a nuch great epCEEP®01/056277
on auricular fibrillation £han does EPA. Thus, it is
nore advantageous to use DHA alone than a m xture of
DHA and EPA in the treatnment of auricul ar
fibrillation and, undoubt edl 5in the treatnent of

AUt G dfdhasALRArOBT sdde. %%Fﬁe Yr SHB Jreanths effect on
lﬁqvc‘?ﬁsdrhy‘%&%%'lli%'t%oﬁ@' %E'a{hesdo@@ OfGA NG 0, V€M Yt is more

fferent chenical classes, buf all having ds a main
aduﬂnnaQHanmiwa@ablDﬁhyaﬂoneomhaolaemmwnnn&:dm DHA and EPA

activities a n.th These vitan n
R et O e nRUTEFY Lo, BT hyEREL80) STy adloebtedly,
id B3e trRannheihesd e ¢aBb)ovayuuidaxidiesdBe)., biotin

(B8),folic acid (B9) and cyanocobal am n(Bl 2). 15 The

group-B vitam ns and provitam ns have advant ages

relq; dt i f tiﬁ 2 N, GOLT Ny, 1

alcoh% gﬁgﬂ?ﬁe alcogI?qgirlé ?%onwg?céf?nPg %c db seuLes

bqludgmngwﬂﬁﬂverytdlfﬁerenmc&@emnﬂwbrtde$®$o hutoalhlbaving
acid in.the_human bod Ni cotinic acid, also c

3o o Baifs BOBELPEaof i &St il B Eait Cihagnzymatic

ad%ﬂ%&ﬁﬁfﬁynhﬁ§§héﬁg Eﬁpnthéyﬁ&gﬁﬂﬁﬁl1an0W@M@%e th&amins are
effective therapeutic doses for purposes of lowering

nagiesl ‘est ERORMARE I|ﬁ$bbrarélhpéﬁéﬁlphan Bhe, quemdit es (B3),
t hesi he suppl t
péﬂ@%é%% ﬁﬂcg Q¥1& Egg %J-E§OX ng %ﬁ% H9<9HBF é?8 ,folic

proves Y6 e essen ar ge Iomerlng

ac25i ciedl)esirer alyaand/cara ltaniigl yeder)i.des. I n terns of
action nmechanism it is suspected that nicotinic acid
inhibits the release of free fatty acids from adi pose

tissye, Leadhng tpi@ntecs ease 'ﬁr&@ftzgﬁiﬁé’ v  advantages
supply to the liver. Since fewer fatty acids are

reéLsatt@d fied 30l nfonctrighycefindesrtiewearni hicpginyl alcohol

orpoiated in_ |low d%nsmyﬁl d%’ﬁfg‘%é¥ﬁ(lv amlnu§3 It
u0|ng chof e<tar or°

is rapldly converted into nicotinic acid in the human body.

Nicotinic acid, also called niacin, 1s a water-soluble
group-B vitamin that can be synthesized from tryptophan.
However, the effective therapeutic doses for purposes of
lowering cholesterol and 1lipids are higher than the
quantities synthesized by the body. Thus, an oral supplement
proves to Dbe essential 1n targeting the lowering of
cholesterol and/or triglycerides.

In terms of action mechanism, it is suspected that
nicotinic acid inhibits the release of free fatty acids from
adipose tissue, leading to a decrease 1in the fatty acid
supply to the liver. Since fewer fatty acids are esterified
into triglycerides, fewer will be incorporated in low-
density lipoproteins (LDL), thus reducing LDL cholesterol
levels. It has also been noted that nicotinic acid increases

HDL cholesterol levels appreciably, most likely by
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| evels. It has al so been noted that nicotinic acid
i ncreases HDL chol esterol |evels appreciably, nost
wo pdoghy7sby WO 2007/ 147899 PCT/ EP2007/ 056277  3PCT/EP2007/056277
i nhibition of the catabolismof this formof HDL
chol esterol. In particular, nicotinic acid has a
strong peripheral vasodilator effect. Thus, the

intravenous injection of 5 nicotinyl alcohol after
Inhididgirer sPén iHt®d nicedePailé SBei T eaddtitso form of  HDL

crasadid.atjation favorable to a drop in arterial
pressure. Nicotinic acid is widely used in therapies
f or Irowez i ngcuthol estiepolinand ddipl dsas1@ | $thasg absgipheral

been .shown th icotjnic acjd can pe _conbined wth,
TN P A 1 D Cer st S ueh BePEF Bl Rhe  LopGpEion  of
NI, 4 DcERSES aiff eWhiichs t Benbewei bAg iofcchol @st et acid

by these HMG CoA reductase inhibiters does not prove .
ladglpetoadeytatelaSyehon doritiimtion teandbedbgnefirci arterial
o he 15 benefits fromthe effects of each conpound

are sought, in particular |lowering LDL chol esterol
wi t iistcatiims anndid al siwngde HDLuedd| st ehekamiéh for lowering

nicotinic acid. In addition, nicotinic acidis
Chﬁ}ietsglﬁré)%f C?rm?r}elfi at ment of nixed dyslipidenia and

I s tiusnheapabl 8o ofpddif | uenginngthath ghebestesola@nd can be
20 triglyceride | evels. Panthenol is the al cohol

cogdriinggt i Wit fofHart ot heedlect ags dinhbpetepmoarghkaswatatins,
itamn B5.  In the hody, . panthenal is transf
fo%f]t%x%%jt%t hgﬁi gégggd.gga%?é%ﬁe%%% rhaécwédtsjtr}?:engﬁegggg“gteml
bya sh@ed f HEaRtopantednfctishe compiouind:25 doeszywe Ayrove to be
which is of particular, interest in cellular

ARAFIE 1 sAFCPndRed O AR p&RE | RSt REHet bt siher  the
bdrid¥ids; EasRORYAr al & @nd _B"EOte%idTﬁ-cEﬁﬁ%ﬁ‘ﬁ&‘)'ar@ S&bught, in
participates in the formation of acetyl choline and
pPagdrigndlar lowering LDL cholesterol with statins and raising
HDL cholesterol with nicotinic acid. In addition, nicotinic
acid is suitable for the treatment of mixed dyslipidemia and
is thus capable of influencing both cholesterol and
triglyceride levels.

Panthenol is the alcohol derivative of pantothenic
acid, more commonly known as vitamin B5. In the body,
panthenol is transformed into pantothenic acid. Pantothenic
acid then becomes a significant part of the compound
coenzyme A, which is of particular interest in cellular
metabolism. Indeed, 1t takes part 1in the metabolism of
lipids, carbohydrates and proteins. Panthenol also
participates in the formation of acetylcholine and adrenal
steroids. It also acts in the detoxification of foreign
bodies and in resistance to infection.

Inositol (vitamin B7) mobilizes fats by preventing
their accumulation. It also has an anxiolytic effect, it

stimulates the nervous system and the liver and it decreases
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foreign 30 bodies and in resistance to infection.

WO p@gitembe (vitam n B7) nobilizes fats by prevertT/BB2007/056277
their accunmul ation. It al sos has an anxiolytic effect,
it stinulates the nervous systemand the liver and it
decreases WO 2007/ 147899 PCT/ EP2007/ 056277 4 bl ood
chol esterol level. It is inplicated in an increase in

PlOgbt G HRTU tySVeont Fbl 16f TRHA&SSIa Ut &al eRghease in

saIReNly at oy TRt enapae,of celd mEEBLane Aohedi dkalcium
and cytoskeleton assenbly. 5 Isosorbide, In

cquardritoud tarori,sosernbideanopori f r akeé,l i sembrposerdfailential and
er iépgertal vasodi l.ator. Surprisingly, the inventors

CHAE AL & eE THat: docosahexaenoi ¢ aci d ( DHA)

est ers» Wil @l,cohol 52 €H06€D2 ANMBREY s c@HadR- BIoAdraini M Or is a

provi tam ns such as nicotinyl alcohol 10 (B3),
PPEitiendle (iBE)e aid MaresiitlsitqQB7), or with isosorbide

or | nonptrate, . ic :

pyr i ?%qrs}@yﬁql%gﬁyl t%%co?ﬁw\}ee%a%%;%at gg?éoco%laﬁwceoxvferneo?c that
dcaci sthHeDHAN ceist exrciwd t (DHAN codtieyds wl clohalyohal sochawen among

ignificant activity with respect to cardiovascul ar

si :
I Geds eV 18RS, Ot hBE BY e58RE P nviEtith ofiSr el di%s 1 adtcolol

(BFHCosghexaensl ¢ (a6 d Bt elndbihoan @hgohelr chosenisosorbide
anong the group-B vitamins or provitamns,
oradivans agebds| foeenpirsed, By ranitetldy| raréohs3oflmethyl

d&éﬁ%gﬁégé% ég%g(ﬂW?gégﬂﬁig%ﬁ n&yc 'a%a%th%%%%JOfe%Q%r with
follTow ng formul a:

nicotinyl alcochol), also have significant activity with
respect to cardiovascular disease.

Thus, the present invention relates to a
docosahexaenoic acid ester with an alcohol chosen among the
group-B vitamins or provitamins, advantageously comprised
by:

- nicotinyl alcohol of the following formula:

- panthenol of the following formula:

OH

HO H
H.,C

CH, O

and

- inositol of the following formula:
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H3C CH3 Oand 25 - inositol of the follow ng fornula:
WO 2007/ 147899 PCT/ EP2007/ 056277 5 HOOH HO - OH HO
WOERHAMIIHIO or with isosorbide of the foll ow NBCT/EP2007/056277
formula: H OH or isosorbide nononitrate of the
followng formula: HOH O OHONO 2 5 Advantageously
the ester according to the present invention is
pyridin-3-yl met hyl docosahexaeneoate of follow ng
Se @Hnula (1): 10 0 CH3 (1) The present
i nveht+¢n also relates to a nmethod of 15 preparation
hexaenoi c acid ester according to the
pre nvention, in particular the
pyridin-3-yl methyl docosahexaeneoate (1) according to
tiOpreseOM invention, by transesterification of
docosahexaenoi’c acid ethyl ester with WO 2007/ 147899
PCT/ EP2007/ 056277 6 HO

or with isosorbide of the following formula:

or isosorbide mononitrate of the following formula:

Advantageously the ester according to the present
invention is pyridin-3-ylmethyl docosahexaeneocate of

following general formula (1):

The present invention also relates to a method of
preparation of the docosahexaenoic acid ester according to
the present invention, in particular the pyridin-3-ylmethyl
docosahexaenecate (1) according to the present invention, by

transesterification of docosahexaenoic acid ethyl ester with
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an al cohol chosen anong the group conprised of

ni coti nyl al cohol, panthenol, isosorbide, isosorbide
woonitspat e and 1 nositol, advantageously w tPCT/EP2007/056277

ni cotinyl alcohol. Transesterification can be carried

out by methods well- 5 known to those persons skilled

in the art. Advantageously, transesterification

according to the present invention is carried out in
Eﬂihélﬁpé§gndéuﬁﬁﬂa aFRPal yste Advamt agednsi§edsh gicotinyl

al%%%%*XStpgﬁtﬁgnéhBaL£§5§oﬂE¥ , C?EBQB?E?er mononitrate and

I'ne-earth carbonate, advantageously 10 K2CG3.
inaduidntlagesbisintaddvei sipt ari tratn igodfirat k&l liqueraiet al

t | kal i ne- th bonat e t th
cot er TS TS PGB, QP L/ (0Bl 1o ADVAnPRGBOLEPYS well-
kridig r athdsd ik r QInAlpohaled o rDHAcetdil. ester is in

the range of 1/1 to 6/1, even nore advantageously the
nol drdvigattiag esfisdivoot itHAn SES tarddheia He DHACEPR ngst &p  the

prickdi} H%Je?ﬁ'%%n‘)f 14/ 100,60 Advan ag&%ﬁ'@%es;etﬁ%e of a

transesterification reaction is carried out In
cesollwertt., Advantageously, chwosen anuoregadiyexanésoran ThiEkaline-—

advant ageously THE i hosen. Advantageously, THE i s
nfeneSas sty THE LSnanen.. Advant ageouel Y. oI S geousiy

K,@8Yant ageousd ye ol 418, 20 drRactidan M xburie | $rhealedline-metal
under reflux, advantageously for at |east 14 hours. .
canprdtcherr spekdficeeabbdh nearbenathe tionvaift ioM vt hester is

. C y e transe rifj ' rdj :
* ?%eﬁrﬁ?&esé%t 1i/%v§?1)t ﬁaﬁ i SA%@%%%%%@%%% aég)e%!ﬂg%]f/ ratio
ofa Landicdda 25 TN axtdiyCacdtigases 1m pactirenbarofthegl to 6/1,

lipase is in an inmmobilized form_Advantageously, the .
SVeThadl % NGRS 551 d°By NBvb Rordfsko of nicotinyl

a RNt ageodshy e thhe reactt onst akeschpl agegeNog nedi um, 6/1 .
w t hout solvent, or in a solvent such as
Adpraretdudouzlhut ablod Graacesonirtfiikef ladvasteagecus| ysi parried
%130 medi um wi t hout_ sol vent in {he case of nicot&yyl
CNnNoseg roxane or

4 c%ﬁofiaﬁalvfﬁta ST VERT TRt e c 486 oflp%%?%%no
THAGVantiageodgbyusin mHe caserfsdmoshtiohnthbeogelyentTHr is
dégggiéésgg]Afggéaégﬂéﬁbbling. Even more advantageously, the
reaction mixture is heated under reflux, advantageously for
at least 14 hours.

In another specific embodiment of the invention, the
catalyst of the transesterification method according to the
present invention 1s a lipase, advantageously a Candida
antarctica lipase. In particular, the lipase 1is in an
immobilized form. Advantageously, the lipase is Novozyme®
sold by Novo Nordisk. Advantageously, the reaction takes
place in a medium without solvent, or in a solvent such as
2-methyl-2-butanol or acetonitrile, advantageously in a
medium without solvent in the case of nicotinyl alcohol and
in a solvent in the case of panthenol. Advantageously, in

the case of inositol, the solvent used is an ionic polar

solvent such as l-butyl-3-methylimidazolium BF4 or l-butyl-
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sol vent such as 1-butyl-3-nethylimdazolium BF4 or
1-butyl WD 2007/147899 PCT/ EP2007/ 056277 7

w@200et1lmgbe mi dazol i um C(CN) 2. Advant ageously, tPEI/EP2007/056277
reaction takes place at a tenperature higher than
roomtenperature, advantageously at 60 C
Advant ageously, ethanol is elimnated during the 5
reaction, advant ageoub@z under a vacuum or by nitrogen

3B g v rrt-ageBUE 3 AE Mt bgenthe  Teaction
11Q&Qplbfgcelgt Ep'§eM@¥r£@@r&OHY85§EOQj{ réém temperature,

I ncr eased, the reactl onis acceéelerated and t
Cbm’fHEQIGCGJSHL)mrBCﬂ ydl s G.eaction is elimnat ed. 10

oty BaEr A TGt vagh 1" ahd 5. aduART AgabLGI y CUring  the

rebeinieer) 1a5i@mfiag%o@s1/§dvmtd@emasl Yactlie react b@n hstrogen
carried out for between 1 hour and 100. hour s, .
@age%‘(%mymﬁé?mééﬁaﬂ}tﬁéﬁpuéﬁéf E RS, bubbling. In

Wsal V%ﬁgg%%s'% Luaen, 1. é”léng §§eaggas tHEN, é‘%ﬁ@ion is
vant geously etween 1 hour an hours. I n anot her
acsxadcaﬁatrecénb@ddrremﬂneof pdeaset hod agdepdiysds t arddmetion  is
present jnvention, the transesterification reaction
e]tlérﬁé‘satpﬂdace in an anhydrous solvent, in a

NoN2aRYAIS 120 80l RNty d 1k hﬁatpi@s@ﬂ(?@l@d‘)h@l WabEPbHA ethyl
trap such as, for exanple, lithiumchloride, MCl2 or

esdigy casgdletwmeny t houtd Sol vishta i g ot Qirsyl vat h@§rjﬁ@ﬁe.1-5 and
4Iﬁnthis way the parasitic hydrolysis reaction is
€l’i m nat ed. Advant ageously, the transesterification
r eactdvem taakesis 125 pliacerad dthi qures dososhhexaenofor between
acid ethyl est er (at least < 95% pure, avail abl e

L Cetier endl ) o Brs f | a0 By T et NodsY ReFIeRRown gt and 72

ndiese Refsansyskidiled,diddie I’irﬁoﬁf oM@ 48 XLUEE, Ofven more
ethyl ester fatty acids) or with a m xture containing

acatan teasto UE0% sl tarceDHA étdwil agst e .hdurg.he case

In another specific embodiment of the method according
to the present invention, the transesterification reaction
takes place in an anhydrous solvent, in a non-anhydrous
solvent in the ©presence of a water trap such as, for
example, lithium chloride, MgCl, or silica gel, or without
solvent in a dry atmosphere. In this way the parasitic
hydrolysis reaction is eliminated.

Advantageously, the transesterification reaction takes
place with pure docosahexaenoic acid ethyl ester (at least
95% pure, available commercially or purified by methods
well-known to those persons skilled in the art from a
mixture of ethyl ester fatty acids) or with a mixture
containing at least 70% molar DHA ethyl ester. In the case
in which the DHA ethyl ester used is a mixture, it 1is
advisable to purify the ester obtained following the

transesterification reaction.
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30 in which the DHA ethyl ester used is a mxture, it
is advisable to purify the ester obtained follow ng
wo b@7/1s18amsest eri ficati on reacti on. WO 2007/ 147808P2007/056277
PCT/ EP2007/ 056277 8 The prgsent invention al so
relates to a pharmaceutical conposition conprising
t he docosahexaenoic acid ester according to the

present invention, in particular the
pynﬂﬂQ1EF%ﬁ?&ﬁhymV%%Eb%%héﬁaénéﬁa@éfatdﬁ?d@n@hﬁémﬁﬁéutlcal

cé%ﬂ8§¥%¥gn! n¥8ﬁ£k9§1n8ndt%{ le@é&oggﬁexaen01c acid ester

phar maceuti cal | y- acceptabl e excipirent. The
cmhamha&euﬂnmaﬂﬂaanp@s¢$¢@hs acconding, t oithepaprésehtr the

|nv ntion .ca forynul ated for ad ni stratiaon
R g S e A S aChaPatIg T o e the
pr&etﬁteatmn@mh,t 0 bthe dizseaseddr questi Ophafﬂaaeutlcally—
conpositions are prepared in such a way as to be

AR TS e F - BYtal ,  sublingual , subcut aneous,
intr @Scﬁhéfm?&é‘&%%g?o“%o tptors%”csiq)%s”a' acESQQ the
route. Int

recta i S case he active 1i1ngre t can
pﬂmsqnhﬁMhSEBtEdmltannbed@mzﬁuﬂauedwfon wdminmsdnﬂﬁaon in

convent.i o pharnac%ytlcal vehi.cl es to ani.ma

maérF“at "hurdivs: gtaﬁlaé1 uni-tSdd¥e dadmhicst FatPof '8 rTEO the

tidadidde ol ﬂé“ﬂﬁbf&Hé@h§@Chna%ué§@i§ﬁs TH@E@thmp031tlons
capsul es, powders, granules and oral solutions or

af@s@éﬁ@@@%@ lnsmqhwg@awaaneﬁé‘orm aamarﬂnsmlaﬁemed by oral,
sdb rnge%ybCUt 8H§ang$ EOplf it f&M lar, avenous,

hdus ranasa raocu ar a ﬁlnIS% on
tﬁanaﬁe&malrenﬂ&ﬂ_mmﬂfncﬁazurmmmeformsthy%enaaesothd active
. conposition is prepared in tablet form _the grlnar

IS YE T ngradi et SR XELWiThta pHarimaleint i cafms 2T 0 a

mi%&hi:d & such-asygel adddn éﬁ@f&ﬁce&@£&&§eveﬂﬁgﬂg§'HH‘anlmals
stearate, talc, gumarabic, silica or anal ogues.

orTabtet shuapnshe Goattedhlwi t hisifcrdssee oradthefssuitabhe forms
mﬁqy%gi%fﬁfrroygy forms such as tablets, gelatin capsules,

powders, granules and oral solutions or suspensions,
sublingual and oral administration forms, subcutaneous,
topical, intramuscular, intravenous, intranasal or
intraccular administration forms and rectal administration
forms.

When a solid composition 1is prepared in tablet form,
the primary active ingredient is mixed with a pharmaceutical
vehicle such as gelatin, starch, lactose, magnesium
Stearate, talc, gum arabic, silica or analogues. Tablets can
be coated with sucrose or other suitable materials or they
can be treated in such a way that they have delayed or
extended activity and that they continuously release a
predetermined guantity of the active ingredient.

A gelatin capsule preparation is obtained by mixing the
active ingredient with a diluent and then pouring the

mixture obtained into soft or hard gelatin capsules.
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can be treated in such a way that they have del ayed or

extended activity and that they continuously rel ease a
w@0oopnemes er m ned quantity of the active ingrePCERP200%056277

gel atin capsul e preparatiomis obtained by m xing the

active ingredient with a diluent and then pouring the

m xture obtained into soft or hard gel atin capsul es.

WO 2007/ 147899 PCT/ EP2007/ 056277_ 9 A preparation in

syr dp RFCRATXE¥OT ot h E&F YEortiai ALther &CEfyegan contain the

adﬂgfeedii%réd&&%{ l“i‘r‘?“@éh?"&rﬁ@t?oé""eﬂw‘?l@era A8weetener, an

antiseptic, as well as a flavoring agent and a
arduiiseatiliec, ceborvapl agent a 5 Rowwelrsy oeggnanudesd tehasuitable

an be dispersed in water can contain the active
cqlihies @

a mxture with dispersion agents,

et tHN@AGE 1S §FaSUBHENSHAN agents Eisptdedsim f8ter can

taste correctors or sweeteners, Suppositories, which .
COAYtE pr epaf e@CRILVR BiNTFES S Hat 1016 Mt uge réctlal dispersion

r 3 coco r et hyl :

TYRd oA o are e 1o T Y RO e wicn
teadrd micstrreatticors. df e tienepar.enteral (i ntravenous,

i ntranuscul ar,, etc.), intranasal or intraocul ar,

SR e MHiEbus- 115 RIS ofe o s Buaregs that
meSial | Ngx solukt NS eempbekrtlieel Nj eclabl & SolwdONS putter or

cont ai ni ng phar macol ogi cal | y-conpati bl e di spersion
P gty land org Mgt aling Byentexa actiye iwnwgeadi éar rectal

: l.sg fornmulated in the formof mcrocapsules,

aéﬁﬁh%ﬁ%ﬁ %}%ﬂlh one or nore 20 additives.

Advartt agestis| yn t he rehararadeut | Cat r &oaposs L | ofintramuscular,

accordijng to the present invention is for

© Gatni‘ni ST ER BT by OT or A ToP it avEibus Fldifte,on are adqueous
s RPN RGROUS] 3 tiyh 1 NS AVENOUS,1 G O Ss | Hrt Bec£ase Qhjectable

treat ment postinfarction.
solutions containing pharmacologically-compatible dispersion
agents and/or wetting agents.

The active 1ingredient can be also formulated in the
form of microcapsules, optionally with one or more
additives.

Advantageously, the pharmaceutical composition
according to the present invention is for administration by
oral or intravenous route, advantageously by intravenous
route in the case of treatment postinfarction.

The pharmaceutical composition according to the present
invention can include other active ingredients that give
rise to a complementary or possibly synergistic effect.
Advantageously, the pharmaceutical composition does not
include EPA ester.

The present invention also relates to the
docosahexaenoic acid ester according to the present
invention, in particular the pyridin-3-ylmethyl

docosahexaeneocate according to the present invention, or the
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25 The pharmaceutical conposition according to the

present invention can include other active
WO pgradisent s that give rise to a conpl enent arpCDEP2007/056277

possi bly synergistic effectip Advantageously, the

phar maceuti cal conposition does not include EPA

ester. 30 The present invention also relates to the

docosahexaenoi ¢ acid ester according to the present
PHAFFSRTOR,Caln p&WRAAEr Fhe BFEOHCRNS- y| et hythe  present
s Ancasahexaeneoate according to the present invention,

or the WD 2007/ 147899 PCT/'EP2007/ 056277 10

pharireceut Prateronposintvieart i@ocor dihgot o trhéapeesentto the
d_invention, f.or use.,as a dr%%. The pr.esent énveqﬁ{on .

FEEHETEE T o theY dotosahexdEnOrE1AE d B8t ertie  Presen
irBeeANidid)g to the presenticudairnventiwn, inppaibieubayimethyl

t he pyridin-3-yl methyl docosahexaeneoate according to
dades Presaedahremi A 619 the tihaphageuti eayention, or the

|,ti.qn ;acc | : he pr . nvention, for

P g o e pruent [on andrSr  treat moat o esen®
ircardiimmgscilar dssease, aaddantagéous|the elpate@dntO oo and/or

heart rhythm r ef er abl rhyt hm di sorders or
T S BPepr Gar el B R o sy related

t AUk Al nGRALOT (p MBI FAICU} abh 2ERRY NAadrachyeardhauction
and/or fibrillation; for the prevention and/or

ditycggtarent, of Pdieseases vr eppesented Byondef éstrg dudar  and/or
véﬂé%%g f%f“%¥%ﬁ§ﬂﬁ%ﬁéf‘{%§§§%é¥é%ﬁC§$$§0rf9ﬁb%gg%%?%on; for

prevention and/°of tr€at e tipreris
tHeorpreaedi bvas eubdp rdi seaseyeradvant ageeusley chogsefsented by

anong hypertriglyceridem a, hyperchol esterol em a,
dahisert etfol SheCT Ry perPPOFAEAPE, ay STSpiaetha, cells; for the
prAMaHRGEoUshY oM Xedea dySht PifeMya; +8pdE0r €t Ga Mdrs  for

hyperactivity in blood 20 coagul ation; for the
canaatvrstulard/ ordpeeaney or aslveondaepusgreventlioremf among
h&%%%%f%ﬁ%%%éf?&é%ﬁ%ﬁaseh%%%&%%%l%@%%@%hemia, hypertension,
hyperlipidemia, dyslipidemia, advantageously mixed
dyslipidemia, and/or factor VII  hyperactivity in blood
coagulation; for the treatment and/or primary or secondary
prevention of cardiovascular disease derived rhythm
disorders, such as auricular and/or ventricular arrhythmia,
tachycardia, fibrillation and/or electrical conduction
defects induced by myocardial infarction, advantageously
sudden death; and/or for treatment postinfarction.

Rhythm disorders comprise in particular sinoatrial node
troubles such as sinus tachycardia; atrial arrhythmia such
as atrial extrasystoles, regular atrial tachycardia or
auricular fibrillation; junctional tachycardia such as
paroxysmal junctional tachycardia or Wolff-Parkinson-White
syndrome; or ventricular arrythmia such as premature

ventricular contraction, ventricular tachycardia or

ventricular fibrillation.
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di sorders, such as auricular and/or ventricul ar

arrhythma, tachycardia, fibrillation and/or
web@ctiniseal conduction defects induced by myoeer/@prain7Nse6277

i nfarction, advantageously 1125 sudden death; and/or

for treatnment postinfarction. Rhythm disorders

conprise in particular sinoatrial node troubles such

as sinus tachycardia; atrial arrhythm a such as ,

at r (SN TRy st ol BS ORI ar at¢TRF1$Achycafdi a Bprticular
pradJeulpry fibrillation; junctional tachycardia such as

30 "‘paroxysmal junctional tachycardia or

Wl fHirRdrlki,nsonhhi t eresgndr oneyvert vemt r imsullagres  to  the
d_ar%¥ hm a such as grenature ventricul ar contrq:tion .
VEMF IR fach§Cardi & BrST veAEFCETTE? £ibYil 1S onPTesen
1R 204, 147899 PCT/ BEB20Q 41056277 e Condygti @8An-3-ylmethyl

di sorders conprise in particular bradycardia.

dqQQﬁﬂh%ﬁaqqﬁQQﬁ@E§éﬁT3ﬁ t?%ntb%!%¥%§e@% tpgention, or the
prigcpsangxaenoi c c%%p%s%%ti%rnhac%%rc%gﬁgn%;o the pregent . Sesent
i di n-3-yl net hyl

invention, 1n partrcular the pyr
irdeocosiairgx agpeoat ec acxor di ngrtig t Hier prigsentoreweentiioon, and/or

or the pharmaceutical_.conpasition according to the
LRGN A nVeHIGH.ET dr Riod S Tr ug for t he

prevantin apdiay peeadmnt ehedwkicubar appears that the
fibrillation. 10 Wthout being bound by theory, it
dogssedrssiagratl @ heacddcosatiexaendice cacildJdest 8P addwr di Rgesent

- t resen i nv i i.n particul ar Do A
Jj%%?ﬁgﬁﬁBS-yln%?hyl %%%Eggg%ggaene&%‘% acc%pgﬁﬁéntg ?%gethyl
ddqareesentxdanerdticon, actekaasgs ito t hehbodypmdcohol andention,

DHA, in particular 15 nicotinyl alcohol and DHA in the
LSSt pyt i dFRE 3- YPH¥L ht COd6dos &k adiiat el Myi Rarticular

nif&iterase actddiYandhsa tihe ridocosahexaepgi¢qagid-yimethyl
ester "according to the present invention appears to
ddvaeahdre es@mre tact | vitip as esteinetsgr e eftivity. Thus, the

docosahexaenoic acid ester according to the present
invention appears to have the same activity as a mixture of
DHA and alcohol. Thus, 1f this alcohol is a group-B vitamin
or provitamin, the docosahexaenoic acid ester according to
the present invention will have the same effect as a mixture
of DHA and a group-B vitamin or provitamin. It also appears
that, in the case of pyridin-3-ylmethyl docosahexaeneoate,
nicotinyl alcohol is transformed in the body into nicotinic
acid. Thus, the pyridin-3-ylmethyl docosahexaeneocate
according to the present invention appears to have the same
activity as a mixture of DHA and nicotinic acid. The
advantage of the vasodilator effect of nicotinic acid is the
most satisfactory distribution of DHA in the periphery, in
particular in the case of intravenous injection of pyridin-
3-ylmethyl docosahexaeneocate, after conversion of nicotinyl

alcohol into nicotinic acid.
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DHA and al cohol. Thus, if this alcohol is a group-B

vitamn 20 or provitamn, the docosahexaenoic acid
wesden4merording to the present invention w | PChBF®07/056277

the same effect as a m xtune of DHA and a group-B

vitamn or provitamn. It also appears that, in the

case of pyridin-3-ylnmethyl docosahexaeneoate,

ni cotinyl alcohol is transfornmed in the body into

ni catiehiidVER A, " Fusee t @@ﬁ%@&.@mﬁeesyvﬂ%thy|reference to
rrlocasahexagneaqat & p acconding to, the present invention
appears to have the sane activity as a mxture of DHA
andﬂﬂgunarﬂcraprdseﬂhe DﬁﬁvﬁﬁtagQS@MHﬂu@muﬁﬁxndmn&He as a
ef fect of _nicotinic acid i t_satisfactor
E b T of 10F HOE | AP RELRSr 1 oHor JoPEh 50°Rar 11 L afunder
vddudn)e case OB .Bnt raneseus rifjreefdron mibkpwﬂ@l N-during the
3- ylnethyl docosahexaeneoate after conversion of
EhfrEss Ry L £ igladotol FREGLAPBOtIMI EhaciREe D FO0TE 14A8bgg of
NRAHLFR2007/ 936227, 115 TheaiBYARYI 08 whlL De-bebl gt 3.
rstood in reference to gure and to
exaﬁbkeioMﬂdwldgﬂdmamgﬂ%qnmﬁshdﬁﬁﬂmmﬂnE@'BHQMEEes
consunption percentage as a function of tinme for
exanples 3.1 (open tube), 3.2 (under 5 vacuum and
Exampllendersyn thOged H8bplirngindgr{ileti9l docosahexaeneoate
ransesteritication reaction in € presence o Ty
_EHEELEEEEzyne(r) at 60 C mnth an al cohol to ester ratio
The I a as
exanpl % éﬁ%@f?e %% %ﬁgs §ﬂ%$ ééﬁ%£éé§%oate (purity
hu@h@nﬂﬂhéﬁy@ﬁ%thyhxdo&a$ahﬁx3@m@namﬁm)us$nglgaéﬁBlﬂ @ ml of
4 g of eth docosahexaeneoat e (purltg%
Fha{??@?&% Suppl 11é rBWPnP@PPHFﬁ? 1S gitc e § %C?noéfl 53 g
(1HHEdagassed b)érehhaogwc@ybbhhag iin otéﬂ%upr e@@@C@ @fﬁol of
1.53 g 15 (11 mmol) of ground K2CO3 . (10
nipesldnygf adicedidiny| (ralrédhol h(lpﬂhlﬂrtythlaglhef98€hanp98%1ded by

Aoyl dag by, ACr0g) s TDe, LeaGt o (B YL S DR ETror 7

and then 0.76 g (5.5 mmol) of K,CO; is added and heating is

continued for 7 h.

After cooling, the reaction mixture is taken up in
water and then extracted with ethyl acetate. The organic
phases are dried on MgS0O,, filtered and then concentrated to
dryness. The residue obtained is purified by silica flash
chromatography (CH»Cl, - 90/10 CHyCl,/ethyl acetate gradient
for 15 min). A clear o0il is isolated (0.84g, yield 71%).

Silica gel TLC 60 F 254 Merck, 90/10 CH,Cl,/AcOEt,
Rf=0.35.

Example 2: Synthesis of pyridin-3-ylmethyl docosahexaeneocate

using a lipase

All reactions are carried out in a discontinuous mixing
reactor (magnetic mixing) at the optimal temperature for

each enzyme.
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and then 0.76 g (5.5 mmol) of K2CO3 is added and
heating is continued for 7 h. 20 After cooling, the

WO e@ctiymm mi xture is taken up in water and the@I/EP2007/056277

extracted with ethyl acetatig. The organic phases are
dried on MgSHAr filtered and then concentrated to

dryness. The residue obtained is purified by silica

flash chromatography (CH2Cl12 - 90/ 10 CH2C12/ et hyl

acetlatGe Rgreadicermt v S’?Sﬁyfa&re'w mn). Aclear oil is

i sol_at gdn((&taﬁ% %Eaéjtc]z%p) es‘%"elr'scaelgfi éé'? QQ) F7854 in DHA
Merck, 90/ 10 CH2Cl2/ Ac .

Synt heetlsybf epyeirdi PRBAyEREt leoldodmﬁaﬁepdenédmr@cﬁb Ltd.)
usi ng i e All _reactions are d

i ScantPREBALSH KPRGTCFdathor o ( nabnellE FEXPROT apLERETe: "
opt i-makoteapReat urienddyi 1 each enaire.o INOC2007/k4789%arctica
PCT/ EP2007/ 056277 13 The products used are: - a

m xturelBPS@t ﬁ?ﬂdem/eN@V@nﬁPéﬂeakfo 70% in DHA et hyl

ester ( Croda Chem cal Ltd.)

hereafter gﬁ%ré ?%Bgs "70% DHA- EE ester m xture;" 5

- l\ld\hezmm(dt);om mmzhudriezeds fedroheaf: Candi da antarctica

| i pase sol d Novo, Nordi s - nicoti al cohol . Th
reactidn MOXE ﬁlrme |“§%?Q%%r SOl‘ée?rjédl Uﬁ%{\ﬂh‘( hdlitSSsol Y& the
whi ch ysesteat¥sther 10 substrates; or - an organic

medi um usi ng vari ous sol vents. The sol vents used in

t hi s oprgaprganed UATALE: uSlegn*é@hyqu batanvks( 2MeB),

a maderal gl nal . selivent . d hat,allows g, gt

sol ubil i zation ydro hobic f@ conpounds such as
polyunSametByEd2#hhtynaE|d2ESBerSa moderately polar solvent

that allows the Jjoint solubilization of hydrophobic

compounds such as polyunsaturated fatty acid esters

and hydrophilic compounds such as nicotinyl alcochol;
or
- acetonitrile, for the same reasons as for 2M2B.
The reaction conditions are summarized 1in following

table 1:

Table 1: Reaction conditions tested for the

transesterification of 70% DHA-FEE esters with nicotinyl

alcohol.
[70% Total
Alcohol/ester
Alcohol Medium DHA-EE | [Alcohol] [ volume
molar ratio
esters] (M) (ml)
o Organic (2M2B
Nicotinyl 0.43 0.64 12 1.5
and acetonitrile)
alcohol
Solvent—free 1.5 4.5 3.5 3




10

15

20

25

30

and hydrophilic conpounds such as nicotinyl alcohol;

or - acetonitrile, for the sane reasons as for 2MB.
wab@7nemes i on conditions are sunmari zed in f ol POMEPDY07/056277

20 table 1: Table 1. Reactiign conditions tested for

the transesterification of 700 DHA-EE esters with

ni cotinyl alcohol. [70% Total Al cohol/ester Al cohol

Medi um DHA- EE [ Al cohol ], volune nolar ratio esters]

(M EaRD) congariien 20eB INGHEtaA v0.t43 29 e a1 T Npvozyme® at

6Oa|°(€0.hoﬂ2e§@ i BGEt qlﬂi tZrI\jliE?) c§9£¥§8t 'ofu“ceeiril" épénS a%'r_S ?under a
25 VWD 2007/ 147899 PCI/'EP2007/ 056277 14 Each condition
fumees Harclbatesw wiets €206t f° Nowidzy (0 Jnaatof 6DV@zyme” .

Reactions in B,carried out _in open air_(under a .

fun’%er%lg@)r mé&gg%stsea&“p ©B0 Wit %ouﬁﬁggf e reactions
arovozyrplere . Reguhar 5QQiqdi sanpbescake taken uplddched by

the reactions 5 are conplete. The reaction process is
ceguendhed Iy cefP¥i f vgatTom$ef 5% nutes Gt mER000allowing

g oW, Rg |t : t ij,g‘lgob' 1 ze n :
v t?{(?rﬁat Ael \Arr%gl l}r}ﬁ\@ Alhﬁﬁgﬁé\g%f%e% taé?leZ stor%%éﬁt ‘EE%CZ%ér‘]E?Hm ALL
saandlegz edhe Contrreal atedctiOnstvilt owtl yerezy.me and contr ol

reactions . 10 without co-substrate (nicotinyl alcohol .
o G At el T ¥ ARAP U E e DA T iy it By UEERGTioms

wittM UPLC- gt hedsr 88 NQnicotinyl alcohol) were run in
parallel.

Analyses are performed by using two HPLC methods (using
an Agilent 1100 series apparatus) according to the following

parameters:

Method 1

- Zorbax SB-Cl1l8 column (4.6 mm X 25 cm)
- Temperature: 40 °C

- Flow rate: 1 ml/min

- Eluent: 0.02% methanol/acetic acid

- Detection: refractometry

- Run duration: 15 minutes

Method 2

- Zorbax SB-Cl1l8 column (4.6 mm X 25 cm)
- Temperature: 40 °C

- Flow rate: 3 ml/min

- Eluent: 50/50 acetonitrile/acetone

- Detection: refractometry

- Run duration: 15 minutes

The samples taken during the various reactions are

diluted beforehand to a concentration less than 100 mM 1in a
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an Agilent 1100 series apparatus) according to the
followng 15 paraneters: Method 1 - Zorbax SB-Cl18
w@odoamrspot. 6 mm X 25 cm) - Tenperature: 40 C POT/EPIDDUF6277
rate: 1 m/mn - Eluent: 0.182% net hanol /acetic acid -
Detection: refractonetry - Run duration: 15 m nutes
Met hod 2 25 - Zorbax SB-C18 colum (4.6 mm X 25 cm -
Tenperature: 40 C - Flowrate: 3 m/mn - Eluent:
0 55 50Nkt oN {35 e} AcBEofie MLX tpdtect oRber éﬁl‘s&ct%ﬁrerﬁ?yhOd 1
2t i R HAUDRnd S EnyLg R sapl es taken during
the various reactions are diluted beforehand to a
concentration | ess than 100 mMMin a WD 2007/ 147899
RPCT/EPZOO?/ 56277 . 15 0.02% net hanol / acetic acid
SR €0% T € bf nethod 1 and in acetone in the

casewf nppdee2. Rppubis andidiscusisd ontrantWBterification
speci es appear during the transesterification
rqgdcitdion. The fiffidist s &put édvaedd. 15° ni Autlés dmgnutes and

co%ersﬁ%q{a}gstéothg fe%Sﬁ%&'f@i%éié gEBQHEE and; thee second

seco ut'e nutes under anal ysi's
uxoadutednsﬂzTHe85lati@mt@@nmmmhﬂ:cmnaégpmad&ﬁnﬂﬁﬂubns. The
roduct of 10 transesterification between the 70%

L DHAEE eSPBPSUAfd ncf%]blf??ﬁ/‘?“‘%ﬁlr cohd. HeF®S onRFsHEt  ©f

t RIRQUCTe f iSr iEReEed, pasved e Bheot iTnyl alicohl hasters and
only a S|ngle primary hydroxyl. The conversion

mpsfé)rtclémlag@ cobp i nél¢nigndepntiie onar ipteduct is expected, as
the nicotinyl alcohol has only a single primary hydroxyl.

The conversion percentages obtained under the wvarious

reaction conditions are given in following table 2:

Table 2: Conversion percentage obtained during the
transesterification of 70% DHA-FEE ethyl esters with
nicotinyl alcohol (*: in this case, the tube is left open to
allow evaporation of the ethanol produced during the

reaction).

Conversion percentages
Reaction conditions of DHA-EE into DHA-

nicotinyl alcohol

Acetonitrile 31% in72 h
2M2B 47% in 48 h
2M2B in open air* 60% in 118 h
Solvent—free 11%in72h
Solvent—free in open air* 100% in 72 h

Conversion rates are higher when the reactions are

carried out in open air; the ethanol produced evaporates
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reaction conditions are given in followng table 2: 15
Tabl e 2: Conversi on percentage obtai ned during the

wo caniaesberificati on of 700 DHA- EE et hyl est er BCTEP1007/056277
ni cotinyl alcohol (*: in thes case, the tube is left
open to allow evaporation of the ethanol produced
during the 20 reaction). Conversion percentages

Reaction conditions of DHA-EE into DHA- nicotinyl
whdickohsR1AEet oritd r PRE1310FiRT720h thRRBraystifnag Fyrards the

syeMER 4 open ajg* 60%pa 1180 30hvent -free 1% in 72 qpege

h Solvent-free in open air* 100%in 72 h Conversion
t neatsess tael hiqghieronwhencd diei oeact hors @@onganTiced duy heavy
b in.o en air; 5&@? et h noI prg%uced evapor ates WO
6 which shifts the

equwotirdllyal%f éﬂﬁdlﬁ@@@thppeéﬁ\/\/@ﬁ:@$eﬁr€@tléﬂmyh&&ie% ofM2B is
DHA- ni cotinyl al cohol. These transesterification

uSSSackicons afeaakEehpan? BBy hel AV Hl ackeniifg fof hyRE0LYsis
eca%‘id Ny é“?ﬁ%wﬁa %rohysgsmg QdUCLS ARRRAM s 1vent . Thus
erentl a

Bis use as a reaction
1tsola‘p©etarsl—lo\m:et9r wateveak shydiebyspsesegactiron tihe ahsootinyl
present in a msd hout solvent. Thus it _appears ., .
A0 it | &F ol B8 pPECARET TS HHoc ot HA° B EoRBRTasitic

rdised @7, t hat arrbl ent noisture causes this parasitic
10 reaction. The feasibility of transesterification
r eadithicorfs agf 1700t yOHAE B st s ise i £ 1 at cot | hgachi eohobf 70%

ﬁa%EbeggtgﬁgD%tt%atneldcotal gl{f’“&*fcéﬁé‘?t 'h%%s bc'gé)ﬁN demonstrated

dvantageous conversion r
and such reactions show advantageous conversion rates near

to or greater than 90%, in particular when ethanol produced
during the reaction is eliminated from the reaction mixture.
However, a parasitic hydrolysis reaction due to the presence
of water in the solvents used and/or to ambient moisture
interferes with these syntheses.

It thus appears of interest to try to avoid the
parasitic hydrolysis reaction observed. Completely anhydrous
solvents could be used, for example. It is also possible to
carry out these same reactions in the presence of a water
trap (lithium chloride, MgCl, or silica gel, for example) to
eliminate any possibility of hydrolysis.

For the nicotinyl alcohol-DHA ester synthesis reaction,
ethanol produced during the reaction appears to be an
element that 1limits the reactions. Its elimination shifts
the equilibrium of the reaction towards the synthesis of the
esters considered. Thus, 1t is advisable to optimize this
elimination, notably when carrying out syntheses under
reduced pressure. This allows rapid evaporation of ethanol

and thus an increase in reaction speeds.
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to or greater than 90% in particul ar when et hanol
produced 15 during the reaction is elimnated fromthe
WO e@cti#™mo mi Xt ure. However, a parasitic hydr obGEEB2007/056277
reaction due to the presengae of water in the solvents
used and/or to anbient noisture interferes with these
syntheses. It thus appears of interest to try to avoid
Ethe 20 par aS|t| C. hydr ol yS| S. reactl on observed

uﬁgg:?! €a It Iﬁﬁ%— %0 pos%&:Qh@e*s‘EerE%&E)ét‘iBh theéﬁt?:ﬁifﬁatlon,

evdifagratden Me€l2ethasplli cproduced ordwixiamp| ehhet o reaction and

el i.m_na DQS |b||| of .hydrolysis. 25 For the
el qaq:"g'q.n qu’u e ERA ‘_ga;/c" r}’ M-hesi s reaction,

et h%%yr@ﬂ@@é&@drgabtﬂlnt &Qmﬁ&%@{ i eppeavs tékab@)l&w 2 was
elenent that limts the reactions. Its elimnation
Caghilfas Offfe BHUNPI bFREm DING he fredcitin PrORECES t heicotinyl
esi s, 0f e S c ed t
al% |Ogabl Zot 0 ]%% |Er%ez%§t£%| S%@g&ﬂf} na%-{;g%y éot a%in a medium
WJWﬁETUtC&I’SIO}lIVl@gltOUBtsyﬁﬁ hésesimndgre reducedtar eﬁ%uQ@O mg of
Thi s alsl ows rapld]’eva oration of ethanol g@gng thﬁfc, an
NqAidhse it FBacttd eb&ds. NG 20671147 ¢ reactor
ud2ell/ EB20074 026267 247 doanpbe Zixayidesi sa®fi the analysis
pyridi n-3-yl met hyl docosahexaeneoate wusing a |ipase;
nettdise st itfiec/dmsn opti ni zation; evaporation of
et hanol produced during the reaction and elimnation
of oxidative browning. 5 A synthesis reaction simlar
Exampleat3 .df: exanple 2 was carried out using the sane

starting products (nicotinyl alcohol, 70% DHA-EE

est X 6m Xt b¥ eI NOGBZPRB( FP PR <4 e ﬁ?mW?hgxutlS that the

raQveH als QG idy [NE AeSeNcR f =0Qdmfe (open tube) .
Novozyne(r) in an alcohol to ester ratio of 3 _}_o
readesulli® udedurse tlhe sane as that of exanple 2 and
theﬁneal ySi s rTeCthod arethe ane.

transesterification cgaction 1s “slow,” taking

nearly 80 hours in total. Oxidative browning is present.

“Strong” parasitic hydrolysis is present.

Example 3.2:

The only difference compared to example 2 1is that the
reaction was carried out under vacuum.

Results (figure 1):

There 1is acceleration of the reaction compared to
example 3.1 but it remains “slow,” taking nearly 48 hours in
total.

Additionally, oxidative browning and parasitic

hydrolysis persist.

Example 3.3:
The only difference compared to example 2 is that the

reaction was carried out under nitrogen bubbling.
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Exanple 3.1: The only difference conpared to exanple 2
is that the 15 reaction was carried out in an open
w0 eeptimed e (open tube). Results (figure 1): HAEEEP2007/056277
transesterification reactiaqg is "slow, " taking nearly
80 hours in total. Oxidative browning is present.
"Strong” parasitic hydrolysis is present. 20 Exanple
3.2: The only difference conpared to exanple 2 is that
theR f*%%ﬁ%ﬁogjﬁﬁgx%d#rled out under vacuum Results
(i gyre 51)13 i %ﬁgrﬁ§fﬂ‘é§r@& eé@éé?é‘ré’{léﬁ‘eofeéﬁé' QBaction,
conpare exanpl e it remains "slow " taking
whnigdr | yoet®rrour statrel t otral . 1&eidi tilomal |y, bxudatibecause of

P d t h t
SRS it enice Lonpat ot 2 bhahbre oot s Ckhats toe
retal'te:ldrﬁ%ﬁdd Qh WasrGAIdd ed -Quirdinder nitrogen bubbl i ng.

VO 2007/ 147800 PGT/ EP2007/ 056577 18 Results (figure
1) : Tierdsenagef éﬁ@ﬁaftuléfaﬂwtbr@@@ar& dtS &t -t he

fea%r%ltl%' ;Ja it-0tAly Jf Lf%seéf['%%h .3 hours

because of t ant neous eli i nati'on o et hano

pr oduced durlng the 5 reaction and an inproved

nlxture _The sence o jdative browning is.noted. .
E : & :gﬁéeai ﬂﬁlﬂ% igangsﬂgii ysing a
1 esis of DHA ester with panthenol using a 10

T pase

The experimental and analytic conditions are the same
as in example 2 except for the following differences:

Reaction conditions are summarized in following table

Table 3: Reaction conditions tested for the

transesterification of 70% DHA-EFE esters with panthenol.

[70% Total
Alcohol/ester
Alcohol Medium DHA-EE | [Alcohol] | volume
molar ratio
esters| (M) (ml)

Organic (2M2B
Panthenol 0.43 1.28 12 3
and acetonitrile)

Results and discussion:

Two species are eluted at 3.9 minutes and 4.14 minutes
under analysis conditions. Panthenol has two primary
alcohols. Thus the production of several products (three
maximum) could be envisaged. However, for the control
without co-substrate (panthenol), the peak at 4.14 minutes
appears. Said peak would thus correspond to ethyl ester

hydrolysis related to the presence of water in the solvent
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The experinmental and analytic conditions are the sane

as in exanple 2 except for the follow ng differences:
wdRe@ctismmo condi tions are summari zed i n foll ow POI/ERNB056277

3: 15 Table 3: Reaction congitions tested for the

transesterification of 700 DHA-EE esters with

pant henol. [70% Total Al cohol/ester Alcohol Medium

DHA- EE [AI cohol] volunme nolar ratio esters)]E (M (mM)

Us(ﬁdganrrP 1e2MeB Fatttherdsl 0028rYegg aply igngdthe Presence of
eﬂyyﬂénutrlle) 20 Results and discussion: Two species

are eluted at 3.9 mnutes and 4.14 m nutes under

anappm&equamﬂhymnupnrmnthbﬁolfhasﬂnmpqﬁhrmwgmresponds to

ohols hus the ct.ion of several products
pa(n[ rPs&[ﬁ qbeg ehivi saged. However, for the

contﬂh@l @&1%1:@9@11{1 @@rs:@mta@@tse {pant hemobhdetrher peakarious
at 4.14 minutes appears. Said peak woul d thus

re(?&trlé%bmcilﬁléﬂﬁllar@stsémmmﬂcﬁe(ﬂ yisT S Fleicatiew ttelrlive 4:
presence of water in the solvent WO 2007/ 147899
PCT/ EP2007/ 056277 19 used. This reaction is observed
Tadnley 4N dezq&rsez&enq&zcﬁent&rmmtﬁommwrﬂdgy thonly

the first, peak cor d ant_ heno est
et PR e s R A SR S under

pdter Myl ous: 1&193@11@%&%1(1'&1@%@ & SUMBE iR idb allow
follow ng table 4. Table 4: Conversion percentage

ewﬂﬁqﬁqﬁgpqnnﬁrﬁfqrﬂ$hanol produced during the reaction).

Conversion percentages

Reaction conditions | of DHA—EE into DHA-

panthenol
Acetonitrile 68% in 136 h
2M2B 76% in 115 h
2M2B in open air* 88% in 96 h

It appears that the conversion percentage of 70% DHA-EE
esters increases when the reaction is carried out in open
air. Indeed, under this condition, the ethanol produced
during the reaction evaporates. The equilibrium of the
reaction is thus shifted towards the synthesis of panthenol-
DHA esters. Moreover, these conversion values are certainly
underestimated due to the joint evaporation of 2M2B solvent
(medium concentration effect). These transesterification
reactions are also accompanied by heavy blackening of the
reaction mixture.

The feasibility of transesterification reactions of 70%
DHA-EE esters with panthenol has been demonstrated and such
reactions show advantageous conversion rates near to or

greater than 90%, in particular when ethanol produced during
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transesterification of 700 DHA-EE ethyl esters with 10
pant henol (*: in this case, the tube is left open to
w@bdooms78ev apor ati on of the ethanol produced dup€T@Pioh®056277
reaction). Conversion perqentages Reaction conditions
of DHA-EE into DHA- panthenol Acetonitrile 68%in 136
h 2MB 76% in 115 h 2MB in open air* 88%in 96 h It
appears that the conversion percentage of 70% DHA- EE.
thfs é%ﬁaérfsl?fhcrje%se%l%é%a‘f% réﬁ@ﬁi 0 }_113_5 EGRFFegnoyfnixture.
Hdm%\%qe,n a aéa{raéingiecedny Sié“ §e§c9@£jért1 I @@e {',Qethe resence
et hanol produced during t'he reaction evaporates. Tﬁe
ofequitebr iium bhet e 1lveedct | vaefls aryorshibt ednltiewar dsoisture
. t.he nt hesi f__pant he - DHA esters. Moreover,
S EhVard) SR ol S e t ai nl y 20
underestinmmt edee ris0 tife jieitktrcgvrapenat ite) oko2M@Boid the
solvent (nmedium concentration effect). These
Pafisest rydicatiioh rexakiomnelareval soCaBebapanl egnbydrous
| agkeqi he s reacti m xt.ur h bl
Sopgge\s[f?[bslbl i tyﬁ{]of}g%g%%é'st ePlEf i%cgltm%or?'r ezfétfson% %? l%)%lb e to
cady yDHAu EE tester ssamd hrpant hensl ihastibeeprdeapnst roet el water
and such . reactjons, show advant ageous conyversion rate
e Ao ROt ool Hepohes i b | Shenekantle) to
elethianale pirad 1Hriing, \M@ 23R4/ hAA899
PCT/ EP2007/056277 20 the reaction is elimnated from
t he Fogadtlicorran renrel PHbveylesr avphrasi i tehgdionyspshanol
ction e to e_pr e er in_t S
R o 00 EhB: A ar U ot oFPerSs 0 1R PHEbE that
lisyintsheses. ré&adtidiws appear smofiathdberest fte thy touilibrium
avoi d the ga,r asitic hydrolysis reacti on observed.

olconptet ef §2 hhydr OEQW%E}Fveﬁh@ coH 5 iisedt f ob e esters
coxamlqlt rgual sopossible 4Q;isable to optimize this

elimination, notably when carrying out syntheses under
reduced pressure. This allows rapid evaporation of ethanol

and thus an increase in reaction speeds.

Example 5: Comparative results of the action of EPA and DHA

on ultrarapid potassium current and thus on auricular

fibrillation.

The cardiac action potential 1s the basic electrical
unit of excitable cardiac cells and represents the activity
of several types of ion channels responsible for the various
phases of the action potential. Different types of action
potentials correspond to different cardiac regions, thus
allowing sequential and coordinated activity in these
regions. For this reason, Kv 1.5 potassium channels, coded
by the KCNAS gene, are expressed only in auricle tissue and
are responsible for the ultrarapid potassium current (Igur)
which acts 1in the repolarization of the auricular action

potential. This highly localized expression of Kv 1.5 is in
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carry out these sane reactions in the presence of a
water trap (lithiumchloride, MCl2 or silica gel,

wo o007axmopl €) to 10 elim nate any possi bilityrPOf/EP2007/056277
hydrol ysis. For the panthenel - DHA ester synthesis
reaction, ethanol produced during the reaction
appears to be an elenent that |imts the reactions.
Its elimnation shifts the equilibrium of the

farcéac_tai o2t &far dStt _h%hgiy%‘? hest s d¥e t ﬁée@stff@r@ 19f_ auricular
f%?y¥ﬂﬂ%QH§gL T%USpthoi§g§dVi§ab&ﬁﬁéﬁ)‘Hﬂéd@e&? H%’Sauricular

't mnation, notably when carrying out syntheses under
agteduc g tEresisure.arfhichsaldvaws rapi d evapor ati on of

et hanol dth an _incr ein.r tion speeds. 20 :
Exanplié /5. " Conpar &t [ Te redilt S0 Che &t i ofSEpatudied.
FANdt PHA poRpllstr, arapd dnpabassidipdtd reat tard fhus. Dnchannel
auricular fibrillation. The cardiac action potenti al
(HEy the ba¥pé etertsieatedunint of Ta&iabrerggerdi ag HEK 293
-ese vt 25 t :
B RARReT € r BSaon] bie Tof TRe varr ov phases aro1ting
fridwe abti eacipotenti alf. Dhéfer erfiadryples obsacttodied using a

tentials correspond to different cardiac regions,
kaoﬁfs_c%i m%&@mﬁ%h%%or di nated activity in

these regions. For this reason, Kv 1.5 potassium

channel s, coded 30 by the KCNA5 gene, are expressed
Mahanigls and eethddssue and are responsible for the

Ul trarapid potassiumcurrent (1Kur) which acts in the
| ar action potential.
Thi sifK ghby3tbgal ized exqriessi ameof dvodnb5 iwdar WOstandard
2007/147899 PCT/ EP2007/ 056277 21 fact a target of
CEKGICETh the treatPEHt2o?r atiki dafal2 #78r PFI &Prbningfalcon

diRatdol ogy 9 which Changes dd aghkgul 8Fe a01dPN removed and
potentials are observed. Thus, the effects of DHA and
CEPAIsY | Koy werenstpeied. d5siRg  tdvirggouripase thehefollowing

cJB%H%% i%@&?ﬁﬁEOEEhﬂ? %¥n%i§r8889??' 10% fetal bovine serum
(Invitrogen); a mixture of 100 U/ml penicillin, 100 pg/ml
streptomycin and 0.25 mg/ml glutamine (Invitrogen); and
1.25 mg/ml of Geneticin® as a selective antibiotic.

Electrophysiology.

Tkyr 1s studied using the whole-cell ©patch-clamp
technique at ambient temperature (19-22 °C). The pipette
medium contains: 125 mM K-aspartate, 20 mM KC1l, 10 mM EGTA,
5 mM HEPES, 5 mM Mg-ATP, 1 mM MgCl,, pH 7.3 (KOH). The
extracellular medium contains: 140 mM NaCl, 20 mM HEPES,
5 mM D(+)-glucose, 5 mM KC1, 2 mM CaCl,, 1 mM MgCl,, pH 7.4
(NaOH) .

Ixer 1s induced every 15 seconds by 300 ms, +60 mV
depolarizing pulses from a -80 mV holding ©potential,
followed by -50 mV repolarization. The amplitude of the
current peak is established from the maximum current

obtained during the first 100 ms of the depolarizing pulse.
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(hKv 1.5) was transfected in a stable manner in HEK

293 (human enbryoni c kidney) cells and the current
woemahtispg fromthe activity of these channel BCTEB2007/056277

studi ed using a whol e-cel h2patch-clanmp techni que. 10

Materi al s and net hods Maintenance of the cell |ine.

HEK 293-hKv 1.5 cells are grown under standard

conditions (37 C, incubator at 95% 02 and 5% C02) in ,
Theal @BR11E5981 SHest0p 1O B iconf| Uit eSnEheyf aFBSt iféhlse 18
o RIS AN Gl el 10 S IMRAPEI (ol Sham CantaRY 11 ce.

the tollowng Tculture nmedium DVEM ( nwtrogen) %
Ra‘aelQﬂtSbow ne serum (lnvitrogen); a m xture of 100

U B el L8, 190, POLIL S SRLOBELD, ANCOS ot ions

(1Genel)i cd i rprésaegel aCkitvenant ifidtde final concentration
El ect rophysi ol o | Kur is studied using the
o ftfsl leredel 11 pdt-cintel amp  t echni que at anbi ent

tenperature (19-22 C). The pipette medium contains:

125 mM K-aspartate, 20 nM KC1l, 10 mM EGTA, 25 5 mM
RefdRARS: 5 mM My- ATP, 1 nM MyC12, pH7 3 (KOH). The

extracel | ul ar medi um cont ai ns 0 nM Nad

HEPES, S U5 S 1S S gledcdse! Y rﬁ@lbéa?c%z

MyC12, pH 7 . 4 (NaCH). IKur |s induced every 15

seconds by 300 nms, +60 nV 30 depol arizing pul ses from

Mqum@mglrﬁm@m% of flohd RiedHFy RA at various
The anplltude of the current peak is
est ;}Lth‘{ Zﬁl%(f!$r om t he maxi mum current obtai ned during
the first 100 nms of the depol arizing pul se. WO
2007/ 147899 _PCT/ EP2007/ 056277 22 The anml itude of the

current at the end of the pulse i PHAet ermi ned duri ng
the | ast 20[ms—0of P&&J@EpUIdII TTTg EH&BFpuBeImﬂ
Concentration Mean SEM Mean SEM "
1 uM 8.2 6.3 10.1 5.8 5
3.2 uM 10.9 6.9 14.5 6.5 5
5.6 uyM 15.4 4.8 33.7 7.8 6
10 uM 22.6 4.0 78.0 4.2 6
25 uM 58.1 13.6 86.5 3.4 5
EPA
Peak Tkur End of pulse Igkur

Concentration Mean SEM Mean SEM ’
T M 14.6 1.7 14.9 1.9 5
3.2 pM 16.1 3.1 15.9 4.4 5
10 uM 17.5 6.4 36.6 7.2 10
25 pM 5.4 6.8 61.6 7.3 5
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Reagents. DHA and EPA are supplied by Sigma. Stock
solutions 5 (10 mV) are prepared in ethanol and the
wo povali4encentrati on of solvent is 0.25% ResePdT/EP2007/056277
Results are summarized in fhellowing table 5. 10 Table
5: Percent inhibition of Ixur by DHA and EPA at
various concentrations. DHA Peak | Kur End of pulse
| Kur n Concentration Mean SEM Mean SEM1 M 8.2 6.3
10. £B8 853 198t3W 10le91r629°F4. §SE)5 Frurs, RP15LHdE, g (maximum

133 bh thdh 6 107 M22. B2 4. 0_78. 0,442 o@ a2t5 M 5&41 d346eng-of-
86.5 3.4 5 EPA Peak |Kur End of pul se 1 Kur

PdkmmennﬂaHHDWMMﬁmtd§@AW@aﬁﬁgEMol MWSM4H¥QIOB b¢-@51HM)

5 . 6.1.3.119.9 445 10 P 6.4_36. 2
10 ?bé*é ek e s A v oo A aee nax{nfn of
5?@1@%%07(@«—5527&02@ 0BPA &ld gbhby decreasesrpeaksd Kdtrrent
nplitude (maxi mum inhibition of 17.56.4% n=10,
aﬁgﬂatosieatbmﬁ%l%ﬂarﬂ& elfd="of PPUHER lc @l et HWhpl i t ude
(61.67.3% n=5, p<0.05 at 25 pM.

Conclusion:

These results show that the application of DHA
inhibits, more strongly than EPA and 1in a concentration-
dependant manner, the ultrarapid potassium current (Igs.) of
human Kv 1.5 channels transfected in HEK 293 cells. DHA acts
preferentially on end-of-pulse current, suggesting an effect
on the inactivation of Kv 1.5 channels. Moreover, this
effect is accompanied by a decrease in peak Igu (contrary to
that observed for EPA), potentiating Iky inhibition by DHA.

These effects on Ikur 1indicate a beneficial action of

DHA on auricular fibrillation.
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W@ noo7amis anpl i t ude by 86. 53. 4% ( n=5,

DHA i nhibits peak | Kur anplitude by a maxi numof 5
58.113. 6% (n=5, p<0.005) and that of end-of-pul se

pM Concl usion: These resuyihts show that the
application of DHA 10 inhibits, nore strongly than
EPA and in a concentration dependant manner, the
ultrarapi d potassi um current gIK"r) of human Kv 1.5
channel s transfected in HEK ¢8| | s. DHA acts
preferentially on end-of-pul se current, suggesting an
effect on the inactivation of Kv 1.5 channels.

Mor éover A t Wi ok heffeegtolics amciohpams e bywatideceeaselcohol

ak | Kur (contrary to hat _observed for

oH L peal y to - EPA%, : .
6t8ht i &1AY | KIS nhiTBiPHFol by YDA "Thes&Tef f BEPSTGA™ S

ad¥Urt dpdigatye @rhenafig) alf.action of DHA on auricul ar
fibrillation. WO 2007/ 147899 PCT/ EP2007/ 056277 24

- QIANE NV A Woeds dexdendid wetid e siemuiah an
al cohol chosen anong the group-B vitamns or
provitam ns, 5 advantageously consisting of: -

i j | cohol of the following formula: OHN 10
of the followng formula: OH HO NOH H3C

- inositol of the following fornmula: 15 HO

- panthenol of the following formula:

OH H
N\\//\\V,OH

and

- inositol of the following formula:

HO OH
HO-- OH

HO  OH

H \
or with isosorbide of the following formula: OH

or isosorbide mononitrate of the following formula:

p<0. 005) pet/ER07/056277
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HO OH HOH O or with isosorbide of the foll ow ng
formula: H OH or isosorbide nononitrate of the
wo odo7awdseg fornmul a: WO 2007/ 147899 PCT/ EP2007/ BEBRFX07/056277
25 HOH O OH ON0O2 2. A daesosahexaenoic acid ester
according to claiml1, wherein the ester is
pyridi n-3-yl net hyl docosahexaeneoate of 5 follow ng
general formula (1): 0 CH3 (1) 10 3. A nethod of
epHration of docosahexaenoic acid ester according
lai®n 1 or claim2 by transesterification of
sahexaenoi ¢ acid ethyl ester with the al coho
e anong the group consisting of nicotinyl
alcoﬂols pant henol , isosorbide, isosorbide
nmonofli t r@NOand inositol, 15 advantageously with
ni coti nyl alcohol. 4. A nethod according to claim 3,
wherein said nethod is carried out in the presence of
a catalyst. 20 5. A nethod according to claim 4,

wherei n tAhéiOCé)aSlaQey?teqoslca quﬁjasees‘:%vaa%%ﬁ%ﬂﬁwo claim 1,
wHeanrdida rantas ¢ Cas ¢y9§§§m 6- fm@?ﬁ??ddéééQégéQQeBQoate of

claimb5, wherein ethanol % elimnated during t
fcrlélamurtm geahwant dgaouslay w ni trogen bubbling. WO

2007/ 147899 PCT/ EP2007/ 056277 26

3. A method of preparation of docosahexaenoic acid
ester according to claim 1 or claim 2 by transesterification
of docosahexaencic acid ethyl ester with the alcohol chosen
among the group consisting of nicotinyl alcohol, panthenol,
isosorbide, isosorbide mononitrate and inositol,

advantageously with nicotinyl alcohol.

4, A method according to claim 3, wherein said method

is carried out in the presence of a catalyst.

5. A method according to c¢laim 4, wherein the
catalyst 1s a lipase, advantageously Candida antarctica

lipase.

6. A method according to claim 5, wherein ethanol is
eliminated during the reaction, advantageously by nitrogen

bubbling.
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7. A nethod according to claim5 or claim®6, wherein

the reaction takes place in an anhydrous sol vent or
wowdiowtss sol vent in a dry atnosphere. 5 8. A PCT/EP2007/056277

phar maceuti cal conpositionazeonprising docosahexaenoic

acid ester according to claim11 or claim2,

advant ageousl y pyridin-3-yl met hyl docosahexaeneoat e

according to claim2, and at |east one

pharmaceutically- 10 acceptabl e excipient. 9.

Docosahexaeolf ACl 88 g B60EdLAQ B0 il ML 0B wherein

claim2, or a pharmaceutical conposition accordi ng t
thﬂzm&ncEQOﬁotahse a$aaednuganl@ﬂhydimmﬂsahbxa@mooc Wlthout

cid ester a cor oclaiml or claim2, or a

chhé?ﬁﬁé' eutd ¢ 6b 196 according to claim 8, for

use as a drug for the prevention and/or treatnent of

cardi ovascul ar di seases advantageously related to

heark- 20 % hyt hRPepFererabicf lchoseROARBAG tAGRI cul aFomprising

[ r t ardi d/

A Tt oY cUene T and o fdarment oF*im 71
adﬂ&nﬂagewtmdgxesent@@rhﬁ1ndéf@dh@thwleleCtrHOCosahexaeneoate

conduction in ocardlal %ells for the Eventlon

2o G r E8t 1of 2nul $1p1 €& i $k3FhetBis Poprsceutically-

accaidignas @l @l idirsease, advant ageously chosen anpng
hypertrlglycerlden1a hyper chol est erol emi a,

hypertension, hyperlipidena, dyslipidem a,

advant aggeusly. i xed o dysldpl derid. ANdLar factor Mlp 1 o

hyperactivity in coagul ation; treatnen
clandd ar, pst mar pharmseeandasy IbnpreManitdrorn@fording to claim
car di ovascul ar di sease derived from heart rhyt hm
8 0ilsdr et 2SS @Y -auri cul ar and/or ventricul ar
arrhythm a, tachycardia, fibrillation and/or
el ectrical conduction defects induced by nyocardi a
i nf drilct | GPCcORMBN2BERND4A78%S IRCHER20GHW OHBRAW to claim 1 or

claim 2, or a pharmaceutical composition according to claim
8, for use as a drug for the prevention and/or treatment of
cardiovascular diseases advantageously related to heart
rhythm, preferably chosen among auricular and/or ventricular
arrhythmia, tachycardia and/or fibrillation; for the
prevention and/or treatment of diseases represented by
defects in electric conduction in myocardial cells; for the

prevention and/or treatment of multiple risk factors for

cardiovascular disease, advantageously chosen among
hypertriglyceridemia, hypercholesterolemia, hypertension,
hyperlipidemia, dyslipidemia, advantageously mixed

dyslipidemia, and/or factor VII  hyperactivity in blood
coagulation; for the treatment and/or primary or secondary
prevention of cardiovascular disease derived from heart
rhythm disorders, such as auricular and/or ventricular
arrhythmia, tachycardia, fibrillation and/or electrical

conduction defects induced by myocardial infarction,



27 advant ageously sudden death; and/or for treatnent
postinfarction. 11. Docosahexaenoic acid ester

w@ewondispg to claiml1l or 5 claim2, or a PCT/EP2007/056277
phar maceuti cal conpositiona2according to claim 8, for

use as a drug for the prevention and/or treatnent of
auricular fibrillation.

advantageously sudden death; and/or for treatment
postinfarction.
11. Docosahexaenoic acid ester according to claim 1 or

claim 2, or a pharmaceutical composition according to claim

8, for use as a drug for the prevention and/or treatment of

auricular fibrillation.



