1 POLYUNSATURATED FATTY ACI D AND DI OL ESTER AS AN ANTI - ACNE AGENT The
present invention relates to esters of an 5 al kanedi ol and a

pol yunsaturated fatty acid, nore particularly an onmega-3 or onega-6 fatty
acid, as well as to pharmaceutical and cosnetic conpositions containing
sane, to a method for preparing sane dnd to the use of same, in particular
to treat acne or 10 seborrheic dermatitis. Al kanedi ol s are conpounds
used in nunmerous fields such as cosnetics and agri-foods. Their use as a
preservative, by virtue of their bacteriostatic properties, can be cited

in particula NS ATHRA a QI NS4t a s to._control fungal
and bacteri aFO%oI onlazatl g#ba%'ddﬁgl %‘cgrgo ect Bt%é%ygg%g%ef‘%c%r Rﬁ&?‘r f ood
products (Faergenmann J, Fredri kssGNE ZSEEMNUr audi a: 1980; 18, 287-293).
These diols have a broad spectrumof activity and are in particular 20
effective with respect to species of fungi and Gram positive bacteria
(Harb NA, Toana MA® DRIRPTHsmetMaid:ioro7eelatss 40y, awreoverof the near
absence of atguheadoneskhstiange pp1FhEEEELEANESNTS rapabl egakkangdi-al s to be
i nport ant togl ﬁii n thg devel opnent, of anti-resistance 25 strategies, in
particul ar Wth FESPELY £8 SPEFRYFPoldcciEHirel 13t i Fadfidmanh YSlledner T,
Larsson P: 2805;t85, 208205 uiiRL2004/a11276%bsmkitnal | ycotbekr tveny good
tol erance e - be. used frequently and at.doses exceeding

sever al perggﬁjtcf%%%ﬁﬁ%%@? fc&lga%, Hftgl%éﬂe kéaon]}/ed? o Ve Bkt e??gsitati c
activities Bad aieswidel ypared ds) presdrivatliates tc) PrAe25109t827) cor in the

treat mant of-patheLogi gs-gLch-as acne in which the mcrobial conponent
pl ays a key role J’rn etiology (US 6123953). Qther applications of 1,2- 35

al kanedi ol s ar e ‘al 58"¢dsetFbede SEBERCHEISr drseet i nnproper fiesdai t h
respect to body oagdorscdymerirddie 0fd t hejdi -andEept it (WS 551651Q; WO
2003/ 000220 rgreagt{{ungal WO 2003/ 069994) effect. Simlarly, |

conbi nat i ong" 8- 1’ 2-al kaned¥ol sV FRSot HeT  cdhFddndsP8CharE agkeEiBed
wherein therasetties, a syarer gbst i ccamddni cirobi alarefitectr. Thushukp this
cont ex C J i t : mcr ni.,ss _at.the arigin of hody
odor s ELBS g%%%%%%%% gpﬁ%@%ﬁtglgsga%i @%ég?nvtz vgan}:ﬁo?hefrufl%ﬁgat?% of acne
| esi ons (USTO07 26535210BPz201598664) have beeneckaimmed; cosmetic

Pol yunsat urat ed dfrat-tnsaci gsoGRUEAS) (Bre-giyided 4 nt @g%&?i%é%ggor% es:

onega-3 (m %tb%?d om g_a-gL %cq- 63_). Besi des their metabolic effects, they
are able t 13 expPldsi b of dgeries’ lcodFR§SPordimt s abéreul ar 15
proteins. Suchagernspeffacis of PUFAsyseem iadbesgarried gut+ vig pucl ear
recept gps ed .PPARs. (peroxi so roliferator-activated receptors).
PPARs ggl o;égﬂétéoéjctﬂgéb\f ‘gt%n&i?y rc‘)efSpﬁlfcraee ¢ SP&Fod rT%HEgFe@é]ﬁt ofS3™They form
het er odi mers4ittive Heagtetd i dHXrclp eB2pt Bra@RXRR .of DAYy reidmai clagi d and
nmodul at e geng; expressi ogy T, PUEAs egative regul ators of
the infl ammatory res’po,ns)e p@%ﬁﬁ%?ﬁ #get ﬁl\g%%lF% ac e|g\6/5a i On° pat hnay vi a

t he i nduct iF6w16TL A€ eXpriessronr 9fni kBa, cwaPehsi & lfkhaeddjodrs imvhitbt t er of

the NF-KB paidawasar(tRefod1 andnChung 425 drAgiisc ood Chey
55: 50\7§- 80)... eaqver, m3 PBFAS have %nﬁ%rﬁhrilbi ting action rognt%%gg

synt hesT s St arsemidon ¢ a8 d tB3FheCBeRéfit Bftbhe sydepests ofto
docosahexaéiteirs: e ceicens apentaenof ge agétsn( Cal deledREr I pis:s2001; 36,
1007-24). %QDQﬂhﬁ% agg?’2%%9%%%;S%Ryn}b@49?f2%8&5[C¥£%%lly, their
very goed telerance enables them to be used frequently
and at decses exceeding several percent.
30 In particular, 1,2-alkanediols have bacteriostatic
activities and are widely used as preservatives (JP-A-
51081327) or in the treatment of pathologies such as
acne in which the microbial component plays a key role
in etieclogy (US 6123953). Other applications of 1,2-

35 alkanediols are alsc described, such as protective



i nfundi bul um represents a favorabl e environnent for col onizati on by

Pr opi oni bacterium acnes (P. acnes). A correlation can thus be _established
bet ween the degree of colonization by P. acnes of the pil osebaceous canal
35 and the appearance of a m croconedo. Moreover, it has 3 been shown
that this colonization is greater in stbjects with acne conpared to
heal t hy subjects (Brown S, Shalita A Acne vulgaris. Lancet 1998; 351:
1871-6). P. acnes, via receptors of the innate inmmune 5 system induce the
producti on of NP-KB-dependent proinflannatory cytoki nes such as I'L-8.

These nedi atQr, i nf nge, rticul ag the nt tion. of pol ynucl ear

neutrophllsb?o eEgg@ﬁen§%?§ of Q%ﬁ?n%atugﬁ E‘tghgiyr %}%E?% C¥£ ,

kill bactert&c1x0 FWﬁéSﬁ@MMQHHmQﬁy 5@%@@h@e |@On02ﬁﬁB/aﬁG2ﬂé¢essary for

the elim natah@rifghgta@e patttpgere@@aﬁ@@sab?ﬁ gcted tLsgue. kHoyaver, J_FzﬁxceSSI ve
us

and uncontroll ed activation | eads to I nf annatorg acne | esi ons. it
has been shORACLRALIPLESE Yevdlr 4 ¢ ldmeslistled véthheo Himbecosomegts ophi | s

15 nobi |3 zedrien tbscthbéamptoryiacnend esion (Abd Fl Al s HI gt &l D agn.
Pat hol . 2007 ggterlal Ionlzatlon in acne patients is nost

of t en a5500|ateﬁlC}?Rl?%e appedrance of "9 | antfat or YNABne ICOSTERSr for
exanpl e, a gﬁ@aneatmgnbetootoﬁﬁrpélmmnmobeaanmemerephthe andchingher | evel s
of I'L-8 arepfgyndqithimgt lonized faollicular canals _conpared
to the | owy- cg | oni zed @&:y%dqégﬂ%%%gﬁsg%fﬁgﬁ '8¢ anls?ﬁoﬂpvgiﬁgg The

| evel s of thBsédienff ety ﬁﬁrkﬁﬁgeabeeaﬁneorﬁéiaZ@QUﬁ@@%3bactEP|a

| oad. But nﬁﬂy8654gu3§téog§eﬁeg§5@mgaansmered such as the cause of
col oni zati on and the series of steps |eading to | esion formation. In any

event, the role © %%%?%ﬁ?%@t%%ldﬁﬂ%@tléﬁ1§§ aFaktol iare heipidgeessi on
of the dlsease0|$wprammegdﬁlﬁﬁtcmmé@@t3traaeqemh&Cﬁm@@@og te- @pderate or

i nf | ammat or correspo to a topi plication of antlbacterlal
active agen s§£@§|n91§ahlns %bo ko) aﬁ?%ﬁ‘?ﬁgpar Ul &by P1eachBs in
conbi nat i onmei hy ablne - ¢x@r@maa¢@roésge6halcbalﬁg fdr Eutradeadular

35Der kol o Mone1 0! 52001505 #3)oc o dor purall eatients are. goneral |y
initiated after t he appearance 0 rtai n nunber ??a acne

| esi ons. OndYof e MRITDE T obleeRP tofr santie-dene Pﬁéﬁapy(pSIBXteomend an

adapt ed tr egt BN r MY €hh d 151§ 0 SQY r@RBpRHERY! t iRl t&ﬂé}f‘g %{ethgy of the
acne, that S un_.as sgon as possible, which is to say e initial

col oni zat i of ™ aghi A5t 2 eﬁﬁvéFSﬁﬁéﬁtnﬁrWQHQzﬁﬁﬁﬁRﬁ%F%nnﬁb@bsf@ﬁ@ 10The
| nvent or s ﬂmmﬁxb¢nmyﬁxedumm_atawwﬂeﬁtngimam<tmﬁcéﬁﬂdﬁs (ekran akkanedi ol

ggggg pel yunsat s %599c18t5¥da%kxnﬂ%ﬂxa”Béﬁep%&kk%%gﬁ%hy A, reea: g or
PUFAs would be negative regulators of the inflammatory
response by inhibiting the NF-xB activation pathway via
the induction of the expression of IkBx, which is the
major inhibiter of the NF-kB pathway (Ren J and Chung

25 SH. J Agric Food Chem. 2007 55:5073-80). Moreover, w-3
PUFAs have an inhibiting action on the synthesié of
arachidonic acid to the benefit of the synthesis of
docosahexaenoic and eicosapentaencic acids (Calder PC.
Lipids: 2001; 36, 1007-24).

30 During acne, excess sebum 1n the follicular
infundibulum represents a favorable environment for
colonization by Propionibacterium acnes {P. acnes). A
correlation can thus be established between the degree
of ceolenization by P. acnes of the pllosebaceous canal

35 and the appearance of a microcomedo. Moreover, it has



pol yunsaturated fatty acid, have an antibacterial and anti-inflammuatory
action as of the initial colonization 15 by P. acnes in the follicular
canal, wherein this action is in addition proportional to the

coloni zation. Indeed, it turned out that al kanediol and PUFA esters are

recogni zed and cleaved specifically by3the bacterial (P. acnes) l|ipase,
t hus enabling, by cleavage 20 of the ester bond, the release of the two

active agents with conplenentary activities, nanely the anti bacteri al
diol, capable of controlling colonization by P. acnes, and the

antl-lnflanggggrysﬁgﬁﬁ whigh qgggﬁs é@foﬁffé%ﬂéﬁE”ESOfg@%ﬁ%rgph'E§ and

thus the inflanmatory 25 cascade characteristic of acne rel edse of
these two aBtPVEChFelit §nt REDY roueesreth adaptedtrespohidectwhi@rors to say

one proportipnghatockhe. cpkeni Zratlga@ltay Panaenespops ebitheghnigial
col oni zation and_thus bl ocks the devel opment of this pat hol ogy respon5|ble

30 for the appeafance“dfsi nfY HmetorsPd e 1%¥si oA, ARTEdS t 6AUNS nce P.
acnes bact esyatame priesente | nLsabj eatcslushid oo not havexacdepkeasicons, these

esters al so P@Eﬁf#émﬂ8§8££| e,tq Ergvenhcgggra¥iggon RLSEh%e%EQ%OIeS'O” by
acting as of ormation of 't %
andbylnh|blﬁhﬁ@theﬂﬁﬁh&ﬁﬁﬁtory@ascﬁdetchaﬁactert@¢lCIKﬁgnﬁnupn of

polynuclear neutrcphils Toward the site of
inflammation, where their mission is to kill bacteria.

10 This inflammatory response is normal and necessary for
the elimination of the pathogen in the infected tissue.
However, excessive and uncontroiled activation leads to
inflammatory acne lesions., Thus, it has been shown that
IL-8 level 1s correlated to the number of neutrophils

15 mobilized in the inflammatory acne lesion (Abd El All
HS et al. Diagn. Pathol. 2007; 2: 4).

Bacterial colonization in acne patients is most
often assocliated with the appearance of inflammatory
acne lesions: for example, a greater number of

20 polymnuclear neutrophils and higher levels of IL-8 are
found within the highly-colonized follicular canals
compared to the lowly-colonized follicular canals of
subjects without acne. The levels of these inflammatory
markers appear correlated with bacterial locad. But many

25 questions remain unanswered such as the cause of
colonization and the series of steps leading to lesion
formation. In any event, the role of bacterial
dolonization as a <factor 1in the progressicn of the
disease is proven.

30 The current treatment for minor to moderate or
inflammatory acne corresponds to a topical application
of antibacterial  active ‘agents acting against
colonization in particular by P. acnes in combination
with anti-inflammatories (Shalita A., J. Eur. Acad.

35 Dermatol. Venereol. 2001; 15: 43).



Such esters have already been described in the literature (WO 98/ 18751,
Sugiura et al., J. Biol. Chem 51999, 274(5), 2794-2801) but not for their
bi ol ogi cal properties. Thus, the present invention relates to a
conmpound of the follow ng general fornmula (I): OH (lI) 10 wherein: nis
an integer between 1 and 15, preferabr@ between 1 and 10, mis 0, 1, 2 or
3, and R is the hydrocarbon chain of a polyunsaturated 15fatty acid
sel ected from onega-3 and onega-6 pol yunsaturated fatty aci ds. In
the context of the present invention, "polyunsaturated fatty acid" refers

to a linear carbeyxyhigeackd GRLOOZ2H),Lompr.ising: {%gé%g g&ég, 20

preferably from16 to 24, nore preterably from 18 carbon atons
(i ncl udi ng ERB=EaFB6AR éﬂ%nﬁofC@ﬁEaéﬁrHBwVﬁﬂé aéi R itar)r andc@snpri si ng
at |east 2, 1prebersably 2 to 6, C=C doubl e bonds, wherein said double bonds

preferably have @ cis C%Efi uration. 25 1n the context of the present
i nvention, "hydr88&r Bon "ERalle] gt RE potSimsat urat ea2Faet YREEFRY Féfers to

t he hydrocatbonf thdi mo( Réjlaptrkedttoathenagci dehfamctisontof ddhe one
pol yunsat ur s Ci 0 ...Rl thus.represen -a.linear
ﬁEEQOE@HEXag.tg %ﬁ g%@%rlgytoQZ%Pe %ﬁ?tfﬁgnlfgupo 23,

hydr ocar bon™ chai n conprising 30 from 9-to pF%P%fa
mor e pref erabl §oPro@slPossizle  caitbom atonge amaly canpriisihg anilteadt 2,

preferably @ol@n@zagfghgoggkﬁjﬂﬁpd§hevaﬁvgﬂﬁ hg. gfdQH?h%ﬁggQg§
e of the g|6IC

preferably have cis configuration. Thus, in the cas 'i'n
acid of the?fofl owfhg formula: HO 5 the hydrocarbon chain considered is
the follloow ng chah@: Inventolkp thescoiitexivefed hen psesepbr-i BVRL LAR,

"omega- 3 fa%%gtaci " refers to a gglﬁugsa urated fatty acid, 10 such as
defi ned above: “wherein t e fPHst *UoubFe BondP st he PEhYPASEEMFESHENdS to

the third chabon-sarbpnabéndoceuntichgchii emlyhanendegppositecinegthe
carboxyli ¢ g61 gdineht fleq3altyl LSt M ARGl N e, CASE. 0L L1E alinol enic

anti-inflammatory action as of the initial colonization

15 by P. acnmes in the follicular canal, wherein this

action is in addition proportional to the colonization.

Indeed, it turned out that alkanediol and PUFA

csters are recognized and cleaved specifically by the

bacterial (P. acnes) lipase, thus enabling, by cleavage

20 of the ester bond, the release of the two active agents

with complementary activities, namely the antibacterial

diol, capable of controlling colonization by P. acnes,

and the anti-inflammatory PUFA, which blocks the

recruitment of neutrophils and thus the inflammatory

25 cascade characteristic of acne. The release of tLhese

two active agents thus induces an adapted response,

which is to say one proportional to the colonization by

F. acnes, as of the initizl colonization and thus

blocks the develcpment of this pathology responsible

30 for the appearance of inflammatory acne lesions. In

additicn, since P. acnes bacteria are present in

subjects who do not have acne lesions, these ecsters

also make it possible to prevent aggravation of the

acne lesion by acting as of the formation of the comedo



15 HO Sai d onega-3 fatty. acids can be in particular alinolenic
acid, stearidonic acid, eicosatrienoic acid,

ei cosat et raenoi caci d, ei cosapent aenoi caci d,
docosapent aenoi caci d, docosahexaenoi caci d, 20 tetracosapentaenoic acid and
t et racosahexaenoi ¢ acid, and preferab&y it is a-linolenic acid or
stearidonic acid, which have anti-inflammatory properties. -I'n the
context of the present invention, "onega-6 fatty acid" refers to a

pol yunsaturated fatty acid, 25 such as defined above, wherein the first
doubl e bondagf the,chai ne9piespends {9t he fﬂf@é&m&ﬂ%ﬂ%ﬂ'CaEQQEaQQ”d
counting fromthe end opposite to the carboxylic acid function, as is

i |lustratedPArefREcEa8EL6f Of ha<lfrol eic acid below 0 7 Sai d

O_rrega-g_ fatty acjsdéhg;@ﬁﬂ@a:é nlh_aatelti&yi:@aﬁdﬂ;ijwe@i Cﬂggé:gl_ibadl iigpl eRiC acid,
ei cosadi enoi ¢_aci d, di hono-y- eni.c acid, arachidonic. a
docosatetratlgﬁB?Ea 8?8,(ﬁgcgééﬁéﬂgéénéPngEFd?taﬁ eni 'SEéEﬁd GRd™cal endi ¢
acid, artd pieberalaliy (5t ,i 19hal&i L) aciud, nwhi clohashsebubieontt ekl
properti es. Opégtg Lticular, n can be 1, 2, 3, 4 or 5, preferably 5.
Advantageougfy, - and preferably Advantageously, mis 0 or 1.

10Advant ageous| yThasnBthadppeskatablnywanimE: relategvamt ageoupbyndt he
hydrocarbon,ghahn egnes,{rhomanppehyursatuiat edyfatty acid sel ected from
a-linolenic acid, stearidoniC acid E_§icosatrienoic aci d,
eicosatetraenoicacid,eicosapentaengﬁ acid, 15
docosapent aenoi caci d, docosahexaenpidac].d,._t et racosapent aenoi ¢ aci d,

t et racosahexaenoi ¢ acid, |inol Bi'cracidm yinol enic acid, eicosadienoic
acid, dihono-y-linolenic acid, arachidoniciacid, docosatetraenoic acid,
docosapent aenoi ¢ acid, adrenic 20 acid &d dalendic acid. Preferably, the
pol yunsaturated fatty acid will be selected froma-Ilinolenic acid,

st eari doni c"aRF¥LAhd |inoleic acid, nore preferably froma-linolenic acid

and linoleic acid. n is an intdgPar begulean, Ihanaompp,unﬁe@éxbbﬁ&

i nvention can 25 b%e%%%%%ﬁ%da&quk}he foll owi ng nolecules: OH0 2

- mis 0, 1, 2 or 3, and

- R is the hydrocarbon chain of a poelyunsaturated

15 fatty acid selected from omega-3 and omega-6

polvunsaturated fatty acids. )

In The context of the present invention,
“polyunsaturated fatty acid” refers to a linear
carboxylic acid (R1CO;H) comprising from 10 to 28,

20 preferably from 16 to 24, more preferably from 18 to
22, carbon atoms (including the carbon atom éf the
carboxylic acid function) and comprising at least 2,
preferably 2 to 6, C=C double bonds, wherein said
double bonds preferably have a cis configuration.

25 In the context of the present inventicn,
“hydrocarbon chain of & polyunsaturated £fatty acid”
refers to the hydrocarbon chain (R1l) linked to the acid
function of the polyunsaturated fatty acid (RICOzH). R1
thus represents -a linear hydrocarbon chain comprising

30 from ¢ to Z7, preferabliy from 15 to 23, more preferably
from 17 to 21, carbon atoms and comprising at least 2,

preferably 2 to 6, C=C double bonds, wherein said



40H 8 b50CH The present invention further relates to a conpound of
the formula (1) as defined above for the use of sane as a drug, in
particular intended to treat 5 acne or seborrheic dermatitis. The
present invention further relates to the use of a conpound of the formula
(1) as defined above for the manuf act (re of a drug, in particular intended
to treat acne or seborrheic dermatitis. 10The present invention further
relates to a nethod for treating acne or seborrheic dermatitis conprising
the adm nistration of an effective quantity of a conmpound of the formula
(1) as defipednaboxgnkia grg@efi»aelgpha%dat hereabnr1alhe pLEsent invent ion

further relates to a pharmaceutical or cosmetic conposition conpri’'sing at

| east one cofpothel S SheCfor Mt a {inclesi depichdd aboviérd n fesabinati on with
at | east ongophaimgmceutically or cosnetically acceptabl e excipient,
adapted in 20 particul arnto percutaneous adm nistration. In the
present invention, "phaLﬁﬁ;ggi%ggLprgL_ggiggL%;?%%éfggceptabIe" refers to
that which is useful iH®'the préparati-on of~a™p eutical or cosnetic
conposition and is generally safe, non-toxic and 25 neither biologically
nor ot her wi §B®undBSFpaBrecandchgincceprableredr ther apeut feldpwiognetic

use, in parthguhar by topical application. The pharnaceutical or
cosnetic conpositions accordi tQ the jnvention can be provided in the
forms 30 comonly used for tOpicCal Tapplitati om; ich js to say in

particul ar |otiops, a |.s, Adi.spersions,, enulsions, shanpoos, Sprays,
seruns, nasks, bgﬁyt%§|ggh8g§8ré§ﬂ§§&%j %F%&%?pf%%?%g%ﬂgt eﬂ%ggé_?n
particul ar f8tevt @vdslis pefierpationai npot denséoutapedve attey propditi es and
the accessibidilysOhel NecaChiypeprineial g, (Advantagequsty, §ahd o
conpositions are in the formof a cream 5Sald conpositions generally
contain, in“AUdFPRR @ BFSRIREISort fot8ec dRpadhds Beeor@i rigen obohd present
invention, eophysh@l egbeakihe accepbabbei mRAiumtH genesall wat grs hased or
solvent-basgd gor exanpl e banﬂ on alcghojs, thers or glycols. Said
conposi ti ons & 1Y alSo ¢8nt At hPSEFF aefant’s, t9&quedtFarit’s, thees@rvat i ves,
stabilizersliemersidizrs]d bélakeners, gellants, hunmectants, enollients,
trace elenents, essentia oils, fragrances, colorants, mattifiers,

chenmical or nmineral filtlers, misturizers or_thernal waters, etc. 15Said
conposiiti ons can furtter ai n~ot hér active principles leading to a

conpl ementary OrSaDiOc?Sén% a§¥n%ra%|t§/t_laccie sf ec(::r;[tﬁ be in particular o-

linolenic acid, stearidonic acid, eicosatrienoic acid,
eicosatetraenocic acid, eicosapentaencic acid,
docosapentacnocic acid, docosahexaenoic acid,
20 tetracosapentaenoic acid and tetracosahexaencic acid,
and preferably it 1is o-linolenic acid or stearidonic
acid, which have anti-inflammatory properties.
In the context of the present invention, “omega-6
fatty acid” refers to a polyunsaturated fatty acid,
25 such as defined above, wherein the first double beond of
the chain corresponds to the sixth carbon-carbon bond
counting from the end opposite to the carboxylic acid
function, as is illustrated 1n the case of the linoleic
acid below:

5]

/ﬁ\/\ -
HO . —

30



Advant ageously, the conpositions according to the present invention wll
conprise fromO0.01%to 10% by 20 wei ght, preferably fromO.1%to 1% by
wei ght, of one or nore conpounds of the formula (1) conpared to the total
wei ght of the conposition. Sai d _conpositions are nore particularly
intended to treat acne or seborrheic dermatitis. 25The present invention
further relates to a nethod for the cosnetic treatnent of acne or
seborrheic dermatitis conprising the application on the skin of a cosnetic
conposition such as defined above. The present invention further rel ates
to a method 30 fgr;grepardngsa und ;ofs thenf %@U'i%(#;)a&ac%%fa&ned
above by coupling a pol yunsaturated fatty acid selected from onega-3 and
omega- 6 fat tynaéfds, dhide darBeeiEadacrdifunctionsidienric e@cde,
activated fainpmand-aifdbokn@t the fQlilowi ng feravhaqéhiy: 10 GHgwherein n
is an integg(r) bet%\e n 1 and 15d' referabI\é b%tween 1 and 10, and mis O,
1, 2 or 3. “9°95f egﬁ??%ﬁfzara} “rcafioF@Sfrestagnojcoagldg SdkEnigy| y 5.
Advant ageoustydanddprefierabnlqy 445d, Advantrageeusdbyl,y mt sif drinbleic
Advant ageou N n r bl it . Ln the context of the
§E¥d, wﬂﬁ?ﬁ Ha?ogégﬁﬁ CXHQFR%tgFREertL S

present invention, ree means carboxylic acid function of
the 10 PUFA is nbt ppPafetfedannd I's £hAbs BeCO2H gkoup3,Thd PUFA Bs thus of

form RICO2H,suebras1previ aushyrdebhnedy, n>3 =2hA bLbhe-centext .ok the
present invention, "activated fornf re?]ers to a carboxylic”acid function

that is nodified*d¥*RE2¢OHBkE | P #Br& @€tive with 15 respect to

nucl eodhii | es. Sahdvactiyatedl §orismageanel prknevart ¢ hhese, persons skilled

in the art and can be in ﬁ;))ar iquszir an acid chl or'hde (0001). _The activated
Schi ori'de

PUFA in the formof &N 4% ¥ i “Ras8° P hE"Fof ntiPASRL666T. 220-
Accordi ng tLOOhyﬂwstupate_teﬁcpﬂaart}eandid_neaelaa‘:tedﬁe_ﬁnnnenukannoﬂb@ic
pol yunsaturated, fat o ael dydss used Jndl s Traeaeld Lo/m. 10 Lhis case,
t he coupling reaction w J[ e carried out in'the presence of a coupling
agent such B5CUPFEBpFIPYPEar bodidiccde ( DIGco2T Y eyenohexyl carhddi i ni de
(DCO), 1di ne&@&é@@&@@&@mu- 3- etdwd gar bodidgie he ydiachl ori de; 4( EDC) ,
car bonyl di i m dazol e é]CD%% 2-H benzotriazol e- 1- , _
y1)-1, 1, 3, 3=t e F AT v AP tirhexéfit dror offogprraséhexaencic  acid,
(HBTU), 2- ( 1tibenzdt rizazal,e- {~Y1holehi3, 3ac30, t etiraneididriyioni umid,
tetrafluoro e (TBTU) . or.0-(7- , . . .
azobenzotr i(g%?%ﬂ-\glﬁl-%ﬁ?%}%- t et r AatHyl ur ori T MeSHtH Tor ophB§pHat e
(HATY), Optdomatdtetonpined wictihl,a doopbapgnaaznbiiar ysitgh asrenic
N-hydroxysuccidimie-ANI) i« ddid. preferably, the polyunsaturated

fatty acid will Dbe selected from o-linolenic acid,

stearidonic acid and linoleic acid, more preferably

frem o-linclenic acid and lincleic acid.

In particular, the compounds of the invention can

25 Dbe selected from the following molecules:

~ OH 0
. )\/\G/“k/\/\/\/:\/*—‘\/-—‘\/

\/\]/\@)]\/\/\/W/
2 Ok

g |
9
x’“af”xwf“a/”\g/ix/”\»f“ngﬁh/*m“\J/::\uf”m“xyf

4 OH



N- hydr oxybenzotri azol e (HOBt), 3, 4-di hydro- 3-hydroxy-4-

oxo-1, 2, 3-benzotri azole (HOOBt), 1-hydroxy-7- azabenzotriazole (HOA),

di met hyl am nopyri di ne (DVA?) or N hydroxysul fosuccinimde (Sulfo-NHS). 5
Advant ageously, the coupling will be carried out in the presence of a
carbodiimde (in particular DIC, DCC or EDC) and di net hyl am nopyri di ne.

Preferably, the coupling will be carried out in the presence of 1-(3-
di met hyl am nopropyl) - 3- et hyl car bodi i m de hydrochl ori de 10 or
di i sopropyl carbodi i m de and di net hyl am nopyri di ne. According to a

second particul ar enbodi{rent of the invention, the pol yunsaturated fatty

acid is used i~_i ivated apd=npre=particularly in the form of
an acid chl oriW‘%i s case, the coupling 15 reaction wll
advant ageou8ly be &hrried out in the presence of pyridine and

di met hyl ami nopyriginey, oo cThe present, i nvention will, he better

understood in the |ight of the nonrestrictive exanples Ich 1%ol | ow.
20DESCRI PTI ©NMERUTHECE| @YRESE ormula Filjures 1depenedt iahevsf £oraches |i pase

(33 kDa) inusafbammher ysagneyhepl ons (M cOLEEESPONLS=1Q=81 28 WREKkers; A
correspends_to inflammtor cne lesions; B corresponds to conedos with no

.a
i nf 1 ammat i ony< 2%Fi ﬁ%li’%rﬁk.‘gi%?u B théShydrol ysis of the esters of the
i nvention by recombi panteRt acnesmdiqaseuather 2echaobsi noubeké onseThe

| i ght gray I ent he ¢ I ai ned, with 3-hydroxybutyl
a-1inol enatcg? %Egoglg’?)&l%ér a%yéc%?%nﬁgrgélﬁ;%sgﬁﬁs atshed%’%elslh?%sa%%if%i ﬁ&?a with 30
2- hydr oxypehnty| manbifpoltanat eof t ke dhack €ol partieprlesentst4mdedesul ts

obt ai ned wi¢h- 2 hcy(gqu(gxcypcéé(}!)oggl@%eaggﬁatg e;white colum represents the
results obtained wth 3-hydroxynonyl a-linolenate and the hatched col um

represeflts the resulPEeodiai ABICHERBS WIHEaT yieatids red epamethod?

Figure 3. Atdi VikgaofnBURAS ONoEheiplreasa 0fqd e d euki BoBphy shHran HaCaT
kerat i nocytﬁieBsti nmul at ed by. PMA/ A23187 ( rgi nf | armator% agents).

Fi gures 4A “fB aHd"4o'SEfTet?ts of TPURAs ©n' thel%SprBdaction oft 2

ei cosanoi ds{@Chdcyclfooxiigenasemaet abol ) t @s, H4&PDXedl i oxygenasea

netabolite X i i d) during an inflammtory response induced
by PMA/ A23i98 ) ?ﬁhﬁ%%&% %ﬁ%ég'represent the control (a reaction nedium

wi t hout >PUFAs) ; e | Pyheend grigywessiiams €ertlespondetiatilse aotivaty of

2.3 po/m RUEAndhe dardk gray cobWams corsgspond; 4,0 the, agtdfy pf 11.5
pg/ m PUFA;Ewgndmthe bl ack col umms corrcespond to the act ip\alficltéf\ﬁf % pg/ m

PUFA. Fi quréat cor? eSpBREL N o04- [Hhsolferime laci &) faguiel ¥3e@orbe®ponds to
st eari doni cirl5casbénandchi gurien 4atcargasponds thdrimiRic @cid; or
ABBREVI ATI %\éSmUSIZED: PCl At rmsg)pze%i c- pressure, chem cagﬁj&oni zation

M CM ni mum G HRIBI 6Ty € onc BREFRLPS “20DPRVEF 57 htRbr at i m ntte

ESI El eefr ogprrayi dwd z dtad gre HRLCG i glhs pedifion hemcet 1émqui d chr onat ogr aphy NVR
Nucl ear ”agneti%f{e%%%anﬁgeg%%%tiQnggnkggﬁt “pharmaceutically or
cesmetically acceptable” refers to that which is useful
in the preparation of a pharmaceutical or cosmetic
composition and is generally safe, non-toxic and
25 neither biologically nor otherwise undesirable and is
acceptable for therapeutic or cosmetic use, in

particular by topical application.

The pharmaceutical or cosmetic compositions
according to the invention can be provided in the forms
30 commonly used for topical application, which is to say
in particular lotions, focams, gels, dispersions,
emulsions, shampoocs, sprays, serums, masks, body milks

or creams, with é&cipients that enable.in partieulér



25M5Mass spect rum CFUCol ony-form ng unit EXAMPLE 1: Synt hesis of
conpounds of the invention 1.1. General nmethod A: from an unsaturated
fatty 30acid The unsaturated fatty acid is put into solution in 20
m anhydrous CH2C12 under circulating N2. A carbodiimde (coupling agent)
- (1.1 eq) and dinet hyl am nopyri di ne éb.S eq) are then added directly. 35
After stirring the nmediumat roomtenperature for 5-10 13 mnutes, the
diol (5 eq) is added. The nmediumis stirred vigorously for 18 hours, under
N2, away fromlight.- The organic phase is then extracted with CH2Cl12 and

t hen “ﬂShEdcﬁtéﬂe@u§atLﬁéﬂé%&ﬁ%ﬁ%k1sohﬁi'OBrdgr'ed OG%&&g?%% filtered and

concentr at ed. he “crude Eroduct Is a yel OM/0|I I's purlfled by
open colunanﬁP%ﬁﬁﬁﬁéraﬁﬁVius A sidceesgyebiiny 2283, 5 1) amrdtdMEL3 as

sol vent . principhe.fabt-entBgethEee, p%@@ﬁcbgmﬁ%%ﬁtﬂbﬁga&%@ i% ageor di ng

to method A.with diiso rq@ylcarbodllnlde as coupling agent. 3-Hydroxybutyl
(927,122, 152?05%t8 eta®973%9; 15 tri enoate (3-hydroxybutyl a-linoienate) (0
H3Q\\ (B)(s) HORLEd0HRGpoCH tiornd! genéB4)10) CHELGH2 H3Ch«at2€i0g) H2C( e)

(p) /CH2 (I%&kkgé)%ﬁﬂa/£%1$é2eH%gﬁ$%Lﬁ% égé%%ggng to the present
invention, a physiolegically acceptable medium, in
general water-based or sclvent-based, for example based
on alcoheols, ethers or glycols. Said compositions can

10 also contain surfactants, sequestrants, preservatives,
stabilizers, emulsifiers, thickeners, gellants,
humectants, emcllients, trace elements, essential oils,
fragrances, colorénts, mattifiers, chemical or mineral
filters, moisturizers or thermal waters, etc.

15 Said compositions can further contain other active
principles leading to a complementary or possibly
synergistic effect.

Advantageously, the compositions according te the
present invention will comprise from 0.01% to 10% by

20 weight, preferably from 0.1% to 1% by weight, of one or
more compounds of the formula (I) compared to the total
weight of the compesition.

Said compositions are more particularly intended
to treat acne or seborrheic dermatitis.

25 The present invention further relates to a method
for the cosmetic freatment of acne or seborrheic
dermatitis comprising the application on the skin of a
cosmetic composition such as defined above.

The present invention further relates to a method

30 for preparing a compound of the formula (I) as defined
above by cocupling a polyunsaturated fatty acid selected
from omega-3 and omega-6 fatty acids, whose carboxylic
acid function is in free or activated form, and a diol

of the following formula (II):



/(g) H2CG-CH2 HC=CH (re)(i) Purification conditions: elution gradient:
CHC13/ AcCEt: 95/5 then CHC13/AcOEt: 9/1 Translucent oil (yield: 69% Rf
(CHC13/ AcOEt: 9/1) = 0.5 20NMR (11i, CDC13) 5 (ppm: 0.98 (t, 3H, CH2
(a)); 1.22 (d, 3H, CH3 0,0; 1.31 (m Ia CH2 (0, n,rn, u); 1.6 (m 2H, CH2
(p)); 1.8 (m 2H, CH2 (t)); 2.1 (m 4H~ CH2 (21c, b)); 2.3 (t, 2H, CH2 NG
2.8 (m 4H, CH2 (h, €e)); 3.85 (m 1H, CH oi . )); 4.1-4.3 (m 2H, OH2 (9));
5.4 (m 6H CH (O, a, f, g, t, 25)) ) . NWR (13C, CDC13) 5 (ppnm : 14.24
(CH3 (a)) ; 20.46 (CH2 (b) ) ;23.42(CH3 (v)) ;25.01(0E2 (pc;25.5(CH2 (e) ;
25.59 (CH2 (h)); 27.16 (CH2 on ) ;CHR9.06 (CH2 (O, n) ) ;, 29.07 14

(CH2 (1,0); 29.53 (CH2 u)); 34.3( ;2-( )); 38.1 (CH2 (t)); (w); 127.08
(CH (0); 127.6 128.26 (CH (9) )~ (C{0=0 GO - 5 MS: ESI+

[ MFH] t =351. 2 (100% ; [ M#Nar=373. 3. (48% APCI +LfM+H] +=351. 2 (cal cul at ed
M=350. 2) 2-dvdrexypentyd £8Z,i112284k37)pockagdeca- hrk?, 15; t breneately

- (C23H4003) }getwggl[l%ygggt b aa!]gjnol enabe) (V% H3c--cH2C]—| / (b) H3C M M

In particular, n <¢an ke 1, 2, 232, 4 or 5,
5 preferably 5. Advantageously, n23 and preferably n25.
Advantageously, m is 0 or 1.
Advantagecusly, n+m23 and preferably n+m=25.
In the context of the present invention, “free
form” means that the carbexylic acid function of the
1¢ PUFA is not protected and 1s thus a CO;H group. The
PUFA is thus of form RICO;H such as previously defined.
In the context of the present invention,
“activated form” refers to a carboxylic acid function
that is modified so as to make 1t more active with

15 respect to nucleophiles. Said activated forms are well
known to those persons skilled in the art and can be in
particular an acid chloride (COCl). The activated PUFA
in the form of an acid chloride thus has the formula
RI1ICOCL.

20 © According to a first particular embodiment of the
invention, the polyunsaturated fatty acid is used in
its free acid form. In this case, the coupling reaction
will be carried out in the presence of a coupling agent
such as diisopropylcarbodiimide {DIC),

25 dicyclohexylcarbodiimide {DCC), 1-(3-
dimethylaminopropyl)-3-ethylcarbodiimide . hydrochloride
. (EDC), carbonvldiimidazole {CDI), Z2-H-benzctriazole-1-
vl)-1,1,3, 3-tetramethyluronium hexafluorophosphate
(HRTU) , o— (1H-benzotriazole-1-yl)-1,1,3, 3-

30 tetramethyluronium tetrafluoroborate (TBTU; or C-{7-
azobenzotriazol—lvyl)—l,l;3,3—tetramethyldronium ‘
héXaflﬁﬁrophdsphéte (HATU) , bptibnélly combined with a

couplingrauxiliary such as N-hvdroxvsuccinimide (NHS),



(b) *C (c) (1), H2 to)H2O-C \H2 / CH2(1' (k) H2 C-CH (g) 10cill)0\, H2C -C

H2H Cr-CH Purification conditions: CHC13/AcOet: 98/ 2 Transl ucent oil
(yield: 45%9 RI (CHCLl3/AcOet: 97/3)=0.58 NNE 011, CDC13) 6 (ppm:

1

(m 6H CH3 (,, a)); 1.25 (m 15 10H, ,OH2 (0, a, 111, 1, v)); 1.5 (m 4H,

CH2 (p,

1.65 (m 2.4 (t, 2H, CH2 (q)); (e)); 4143(m 10. ,,,));

18.6(CH2 (v, ( CH2 (e) ) ; 28.9 (CH2 (h) ) ; 29.1 (CH2 (k)); 29.4 (CH2n) )

; 29.5

(CH2 (=n)) ; 34.17 (CH2 (a)); 35.41 (CH2 RIQ 68.53 (CH (t1);

69.76 (CH2 (s)); 128.22 (CH (c)); 129.58 (CH (j)); 130.22 (CH (f)
(g9)); 130. 8&~ﬁ§&ié&}be&§ét§§a£81%FW&@B@74 @544@fﬁyé5é 3 Ry B x APLL +
[ MFH] =365. 1 (cal culated M=364. 3 15 3- Hydr ox

(92, 127, 1529X%c¥a%e%ab%ﬂa%tisa%?%%noate %%%%{ﬁeos) ( 3L RYBFORSHony
a-linol enatglaf@)zdBC azole (HOAt), dimethylamincpyridine (DMAP)

10

15

20

25

30

35

or N-hydroxysulfosuccinimide (Sulfo-NHS) .
Advantagecusly, the coupling will be carried out in the
presence of a carbodiimide (in particular DIC, DCC or
EDC) and dimethylaminopyridine. Preferably, the
coupling will be carried out in the presence of 1-(3-
dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride
or diisopropylcarbodiimide and dimethylaminopyridine.

According to a second particular embodiment of the
invention, the polyunsaturated fatty acid 1is used in
its activated form, and more particularly in the form
of an acid chloride. In this case, the coupling
reaction will advantageously be carried out in the
presence of pyridine and dimethylaminopyridine.

The present invention will be better understood in

the light of the nonrestrictive examples which follow.

DESCRIPTION OF THE FIGURES:

Figure 1: Detection of P. acnes lipase (33 kba) in
inflammatory acne lesions (M corresponds to silze
markers; A correspends to inflammatory acne lesions; B
corresponds to comedos with no inflammation).

Figure 2: Study of the hydrolysis of the esters of
the invention by recombinant P. acnes lipase afiter Z h
of incubation. The light gray column represents the
results obtained with 3-hydroxybutyl o-linolenate, the
dark gray column represents the results obtained with
2-hydroxypentyl c-linclenate, the black column
represents the results obtained with 2-hydroxyoctyl a--
linolenate, the white coclumn represents the results
obtained with 3-hydroxynonyl «-linolenate and the
hatched :columﬁ represents the results obtained with

glyceryl trilinclenate.

CH



(b,(c, CHCH2 H2G-0 0 CH H\ (s)H20---0H Iti) H20(q) / 1-'4) HpPH2I-120
(1), CH cmWoH (fl ?); (k) (W Hp\ H200H20- 0H2 H2G-CH /P 2Hp Cl-12HO - - CH
wH2CQ\ (au CH3 ;k4) 5 Purification conditions: CHCL3/AcOEt: 96/4 Transl ucent
oil (yield 73% BE (CHC13/AcCOEt: 97/3)=0.64 NWR ('R, CDC13) 6 (ppm: 0.95
(m 3H, CH3 (ea)); 1 (m 3H CH3 (a));1%4(m16H 01-12 (0, 11, rn, 1, 14, X,
37, 2z));1.5 10(m 2H, CH2 (v)); 1.6-1.8 (m 4H, CH2 (1), -(); 2 (m 4H,
CH2 (mb)); 2.3 (t, 2H, CH (q)); 2.8 (m 4H, CH2 G, €0 3.7 (m 1H CH
(3)); 4.1-4.3 (m 2H, CH2 (s)); 5.4 (m 6H, CHO, (a, f, g, I, JO

Figure 3: Activity of PUFAs on the release of
interleukin 8 by human HaCaT keratinocytes stimulated
by PMA/A23187 (proinflammatory agents).

Figures 4A, 4B and 4C: Effects of PUFAs on the

5 procducticon of eicosanoids (CYCLO: cyclooxygenase

metabolites, LIPOX: lipoxygenase metabolites, AA:
arachidonic acid) during an inflammatory response
induced by PMA/A23187. The white columns represent the
control (a reaction medium without PUFAs); the light
10 gray columns correspond to the activity of 2.3 pg/ml
PUFA; the dark gray columns correspond to the activity
of 11.5 pg/ml PUFA; and the black ceclumns correspond to
the activity of 23 pg/ml PUFA. Figure 4A corresponds Lo
o-linolenic acid, figure 4B corresponds to stearidonic

15 acid and figure 4C corresponds to linoleic acid.

ABEBREVIATIONS USED:

APCI Atmospheric-pressure chemical ionization

MIC - Minimum inhibitory concentratiocon
20 DPM Disintegrations per minute
BST Electrospray ionization

HPLC High-performance ligquid chromatography

NME Nuclear magnetic resonance
RE Ratio to front

25 M5 Mass spectrum
CFU Colony-forming unit

EXAMPLE 1: Synthesis of compounds of the invention
1.1. General method A: from an unsaturated fatty
30 acid

The unsaturated fatty acid is put into solution in

20 ml  anhydrous - CHxClp, - under . circulating Nz. - A
carbodiimide _ (coupling agent; - (1.1 eq) and
dimethylaminopyridine (0.5 eq) are then added directly.

35 After stirring the medium at room temperature for 5-10



NVR (13C, CDC13) 6 (PPm: 14 (CH3 (a, aa)); 20.4 (01-12 (b)); 15 22.5 (CH2
(z)); 25.09 (CH2 (13)); 25.26 (CH2 00); 25.58 (CH2 (e, 10); 27.17 (CH
(m; 29.06-29.3 (CH2 6¢, O, b, rn,10; 31.7 (CH2 (37)); 34.5 (CH2 (Q));
37.45 (CH2 (t)); 37.58 (01-12 (v); 61.59 (CH2 (s) ; 68.72 (CH (u) ) ;
127.08 (CH (,) ) ; 127.71 (Cu (3)); 128.21 (CH (f)); 128.26 (CH (9));
130.22 20(CH (3)); 131.94 (Cu 00; 174.9 (0=0 (b)). Ms: ESI+ [ M+H +=421. 1
(1009 ; [M+Na] +=443.1 (92% The foll ow ng product was prepared
according to nmet hodA wi thl-(3-dinethylam nopropyl)-3- 25 ethyl carbodiimde

hydr00h|0r'ﬂ§n§§e§0Up{h@9 agent . (5 1642- Hydr oy et Yl the medium  is
(927,127, 152) - oct adeca- 9, 12,15 -trlenoate (026FM603) (2 hydr oxyoct yl

a- i nol enat %Fl{%%defegai@WS(l)&Nd% ¥) o oH N RY C-NHHBER IV P 0 0))
H2C- OH2C- CHL{ §hht (dEnkT o3 AGH HAh {69 H2E (adn\ (& rGMef B2 M WG - CH2HC

-CH (1) and then washed with a saturated NaCl scolution, dried
5 on MgS50,, filtered and concentrated.

The crude product is a vyellow c¢il which 1is

purified by open column chromatography using silica gel
(@: 22x3.5 cm) and CHClz as sclvent.

The following three products were  prepared

10 according to method A with diisopropylcarbodiimide as

coupling agent.

3-Hydroxybutyl (9Z,12Z,152)-octadeca-9,12,15-triencate
(C22H3803) (3-hydroexybutyl a-linolenate)

(2}

H-C.
\(’f_‘;‘) m
HO HzCT“"‘O . HC—
\ / « \ c&a
H—GCH; i 0
& @
HiC H4C (ai Hche
i p)
Ho /pHm
/C noow w
HoC (2} H,C——CH; HC——CH
/ \ / @
Hzc_CHZ HC_CH
15 () {miy” 4] 63

Purification conditions: elution gradient: CHCl3z/AcOEL:
95/5 then CHClz/AcCOEt: 9/1
Translucent oil (yielid: &9
Rf (CHCl3;/AcOEt: 9/1) = 0.5

20 NMR ('H, CDCls) & (ppm): 0.98 (t, 3H, CHz (a); 1.22 (d,
3H, CHz (v9); 1.31 (m, 8H, CHy (o, n, mw 1); 1.6 {(m, 2H, CH
pyi s 1.8 (m, 2H, CH; (,); 2.1 (m, 4H, CHz (%, m)s 2.3
(t, 2H, CHy (@); 2.8 (m, 4H, CHy @, )7 3.85 (m, 1H, CH
)7 4.1-4.3 (m, 2H, CHz (5); 5.4 {(m, 6H, CH ( a 1, o i

25 4. ' | g '

MMR ('°C, CDCls) & (ppm): 14.24 (CH; (a); 20.46 (CH
my) i 23.42 (CHy (»); 25.01 (CHz ()i 25.5 (CHz (o)
25.59 (CHz @y)7 27.16 (CHz (1) 7 29.06 (CHs (o, ny)i 29.07

oe

}



Purification conditions: CHC13/AcOEt: 98/ 2 5 Translucent oil (yield 37%
Rf (CHCLl3/ AcOEt: 98/2)=0.72 NMR OR, CDC13) 6 (ppm: 0.88 (m 31-1, 0113
(s)); 0.97 (t, 311, 0113 (a)); 1.31 (m 1611, 0112 (0, 11, f)); 1.47 (m
2H, 0112 (L))); 1.65 (m 21-1, CH 2 (pﬁ%; 2.02 (m 411, CH2 10 (p, icC));
2.4 (t, 211, 0112 NG 2.8 (m 4H, CH2 t)); 3.9 (m 1H, CH (t));
4.1-4.3 (m 211, CH2 (s)); 5.4 (m 6H, CH (c, cu DO - NKR (13C, CDC13) 6
pm: 14.2 (01-13 (a, )40; 18.6 (0112 pO; 22.7 (CH2 (17)); 25.5 (0112
); 25.5 (CH2 (p)) 27 16 15 (0112 (e)); 28.9 (CHZ (1)); 29. 1 (CH2 00);

D)
;5&?32 S04 telo fay ) SaBaich ()T 69 reh b ren Mo 2 iy
)

0)); 129.581 (é|l| ( C;P;z (mcr 284¢8H (fOH CHy [ p) 1271886. 8(£P(CH)( ) L:271%L. 93 (CH
d)); 174. 056020, 107 12620 M i1 B 1 [l ngB (g3l culated 147406. 34)
1.2. Ceneral Sre g from a Pol yunsat ur at ed att acdid ¢ Iorl

Li nol eoyl chiio dé% 7%10C8 mol jand428 diet Hyllam nopyri di ne (DMAP) (0. 1
eq) are fadded; uBHE+ M?Hqﬁfﬂ:&ﬂﬂllﬁg}m;rogema}*&gams@ utagen of dial (5
eq) in pyridine rri t Vi irri 8 hours under 112,

at roomt enper até‘rgg an M”\%; e% n? Fg#cu}t Clig%ci?o% mediumis reduced
dry. 5The organi c phase is then extracted wnth AcCEt and then washed with

H20 and Nmf%yer&&ﬁQn@?lW§%lZE' h%%regcﬁgggggnge@y%Eegrlenoate The

Al

crude pI‘OdUC[ I'STda Drowr orr—wnrchr S purtTTea0y—opeh cortum

chr omat ogr aphsstainig @l‘lﬂY%ngéﬂpe(wyll@iml?r@ﬁe and CHC13 as sol vent.
The foll ow ng product was.prepared according to nethod B with pentyl ene
gl ycol as the dial. Hc—c@2- Hydrowypent yl (9Z,127)-oct adeca-9, 12-di enoat e
. 15( C23144203) (2 hydroxyp}m_w i nol eate) WH2C-GHH3C M (O\ \ " h(c)

(p
(
29
(
(
(

H2C- OH2C-CH2 W Zos i}\ 3 \o o
W b e
H,C——0 H,C —CH
&)
N\ @
{r} s} CH
HoC, (0} HoCte)
i
Ho H (£
: /c G (i //C
HaC (o) HaC=—CHp HaC——CGH
/ N_ 7w
H,C=——CH, HC=—CH
10 m W

Purification conditions: CHCl;/AcCOEt: 98/2

Translucent oil (yield: 45%%)

Rf (CHCl3/AcOEt: 97/3)=0.58

NMR ('H, CDCl3y) & (ppm): 1 (m, 6H, CHs @ =); 1.25 (m,
15 10H, CHz (o, n, m 1, w)7 1.5 (m, 4H, CHy ¢, w); 1.65 {(m,

4H, CHy o, wl7 2.1 (m, 2H, CHz (ey); 2.4 (t, 2E, CHp (g);

2.8 {(m, 2H, CHz (m}; 3.9 {(m, 1H, CH (); 4.1-4.3 (m,

2H, CHz ()7 5.4 (m, 6H, CH (g d, £, g, i, 31) -

NMR (*°C, CDCl3) 5 (ppm): 14.2 (CH; (1, w); 18.6 (CHp (o,
20 w)i 25.5 (CHz (py)7 25.5 (CHy (p)7 27.16 (CHz (&) 28.9

(CHz )7 29.1 (CHz (); 29.4 (CHy (o, my); 29.5 (CHy (m));

34.17 (CH: (g); 35.41 (CHy (w); 68.53 (CH (,}; 69.76

(CHy ()7 128.22 (CH (¢} 7 129.58 (CH (3,)7 130.22 (CHE (g

CH (g7 130.81 (CH ()7 131.93 (CH () 174.05 (C=0
25 ).

MS: APCI+ [M+H]'=365.1 (calculated M=364.3)



3
)

\id) ill2 HO (g H2C1 (e) \ (p) ,b Purification conditions : OHO13/ AcCEt
98/ 2 Translucent oil RE (CHC13/AcCEt : 98/2 ) =0.54 20NVRCDC13) 5 (ppm :
0.9 (m 6H CH3 (a,) 1. 3 (m 16H CH2 (a, n, m 1, b, ¢, a, a-)); 1.45
(m 2H CH2 (a) ) ; 1.65 (m 2H, CH2 &pE) ) ; 2 (m 4H CH2 (k, e) ) ; 2.3
(t, 2H CH2 (q) ) ; 2.8 (n, 2H, CH2 (KW*) ; 3.8 (m 1H, CH (t) ) ; 4.1-4.
(m 2H, CH2 (s) ) ; 5.4 (m 4H CH (f, g,. 25NVEt ('3C, CDC13) 6 (ppm:
14.2 (CH3 (a, 1.)); 18.6 (CH2 (VI);22.6(CH2(b) ) ;25(CH2(m);25.6(CH2(h)
;27.2 18 (CH2 (e, 1)); 29(CH2 Co)); 29.1(CH2 (11)); 29.3(CH2 (c)); 29.4
(CH2 (m)); 29.6 (CH2 (i)); 31.4 (CH2 (s)); 34.1 (CH2 (q)); 36.2 (CH2 Cu));

69 (CH2 (s)); 70 (CH (t)): 127.78 (CH (e)): 127.91 (CH (,))); 129.94 (CH

(fl); 130.22-(erreRyRony51747%0520CE0Z20-prtaNBraES), 2 MeHE*£863a8¢( 1009 ;
[ M-Na] =389. $cg7%9§@d1)E%hdﬁlylélgxﬁqﬁﬁgsi@lcirhoqcqutcg)ng to the invention A
or

formul ati on acc

ing to'the I'nvention, in cream 10 form with the

foll ow ng conposition (the quantities are gi veHsC'\n wei ght percent ages

conpared to the total

Function 3 Gycerin \ e \ @
CH==CH, (0 o] CH
fu} (_L‘%

H Hzc (G,} Hzc (e}
KN \ @
CH CH CH )
2 2
o o / U w M
H2C H2C (o} HzC_C H2 Hzc_CH
\ \N /7 \N__/ @
/CH2 o Ho,C——CH, HC==CH
- (n {m} {3 (i
{2 HZC\
CHy
(aa}
5 Purification conditions: CHCI3;/AcOELt: 96/4

1¢C

15

20

25

Translucent oil (yield 73%)

Rf (CHCl13/AcOEt: 97/3)=0.64

NMR ('H, CDCl3) & (ppm): 0.95 (m, 3H, CH: (any); 1 (m,
3H, CH3 (y); 1.4 (m, 16H, CHz (o, n, w 1, w, = y, z1) i 1.5
(m, 2H, CHy (»); 1.6-1.8 (m, 4H, CHy (, uv); 2 (m, AH,
CH: (x, )7 2.3 (t, 2H, CH: ()7 2.8 (m, 4H, CHy @, «);
3.7 {m, 1H, CH (4); 4.1-4.3 (m, 2H, CH; (5); 5.4 (m,
6H, CH (@, a, £, g, 2, 1)) -

NMR (*3C, CDCls) & (ppm): 14 (CHs (a, aa)); 20.4 (CHz )7
22.5 {CHz (z); 25.09 (CHz (p)7 25.26 (CHz n): 25.58
(CHz (e, my)7 27.17 (CHp (x9); 29.06-29.3 (CHy (x, o, 0, n, 1))}
31.7 (CHy ()7 34.5 (CHs (q); 37.45 (CHp (4y); 37.58 (CH»
;i 61.59 (CHz s); 68.72 (CH (y); 127.08 (CH (o);
127.71 (CH (4)); 128.21 (CH (f); 128.26 (CH (g):; 130.22
(CH s)}; 131.94 (CH (g)7 174.9 (C=0 (o).

MS: ESI+ [M+H]'=421.1 (100%); [M+Na]*=443.1 (92%)

The following' product was prepared acccerding to
method A with

ethylcarbodiimide hydrochloride as coupling agent.

1-(3-dimethylaminopropyl) -3-

wei ght chffl@e conpositi on)Hch@@ti ty Conmpound



Humectant 0.1 Di sodi um EDTA* Sequestrant 0.35 Phenoxyet hanol

Preservati ve

1 Pol yacryl ate-13; Pol yi sobut ene; Pol ysorbate 20; water(m xture sold under
t he nane Sepiplusg 400 by SEPPIC) Gellant and stabilizer 4 dyceryl

st ear at e;

SEPPI C) Enul sifier
Emol lient 3 dyceryl

10

15

20

25

PEG 100 stearate(m xture so
1 Cetyl al cohol Co
tri-2-

2-Hydroxvoctyl (94,127,157

I% under the nanme SimulsolC, 165 by
&'istency factor 5 Cycl opent asi | oxane

et hyl hexanoate Enollient 2

y—octadeca-5%,12, 15-trienocate

{C26Hae03) (2-hydroxyoctyl a-linclenate)
iz
Hﬁ\ .
H,C——CH,
) Wy W
HoC——CH, /OH .
SR "\ ©
HoC =0 H,C =——CH
=0 N
Hy G, (@ HsC (&
()
/CH2 0 @ éFHw
HoC o) ['i/zC""CQg |-}zc——c§g
A S
Purification conditicns: CHClz:/AcOEt: 98/2
Translucent oil ({vield 37%)
Rf (CHCl;/AcOEt: 98/2)=0.72
NMR (‘H, CDCl3) & (ppm): 0.88 (m, 3H, CH3 (,); 0.97 (t,
3, CHs ()7 1.31 (m, 16K, CH: o, n, m 1, v w, x yi3: L1.47
(m, 2H, CHy (y); 1.65 {(m, 2H, CH; () 2.02 {m, 4H, CH,
m, vy)s 2.4 (t, 2H, CHy (g}:; 2.8 (m, 4H, CHy (, m)s 3.9
{m, 1H, CH ()7 4.1-4.3 (m, 2H, CH; (&) 5.4 (m, ©H, CH
(c, 4, £, g, i, 3)) -
NMR (*C, CDCls) & (ppm): 14.2 (CHs (1, w): 18.6 (CHy (v,
vy} i 22.7 (CHy (yy); 25.5 (CHa (py)7 25.5 (CHz (py)7 27.16
(CHz (ey); 28.9 (CHy s 28.1 (CHs ()7 29.4 (CHs (o, my) s
29.5 (CHy @m}s 29.9 (CHy @) 31.7 (CHy () 34.17 (CH;
() s 35.41 (CHz (u); ©8.53 {(CH (y); 6€9.76 (CHy (5)+
128.22 (CH (¢); 129.58 (CH (4); 130.22 (CH (5 CH (g7
130.81 (CH ()7 131.93 (CH (d)); 174.05 (C=0 ().
MS: APCI+ [M+H]™=407.3 (calculated M=406.34)
1.2. General method B: from a polyunsaturated
fatty acid chloride
Linoleoyl chloride (6.7x107° mol) and
dimethylaminopyridine (DMAP) (0.1 eqg) are added, under



D caprylyl carbonate Enollient 1 Dol and PUFA ester according to the

i nvention Anti-acne agent 0.27 Chl orphenesin Preservative 2 Pol ynet hyl
nmet hacryl ate Mattifying powder 0.1 Fragrance Fragrance 19 *EDTA:

et hyl enedi am netetraacetic acid EXAMPLE 3: Results of biological tests
3.1. Study of the action of P. acnes ﬂﬁpase on the 5conpounds of the

i nvention First, it was shown by Western blot that the P. acnes

| i pase is strongly induced in the inflamatory | esions of subjects with
acne conpared to sanples taken from healthy subjects (see figure 1).
10Second, t I f . F i.nant. P LLp n. it hezc ounds of

t he inventiggrag%ég?%%iggggg géc?%béﬁ ggpgﬁfbh‘eﬁfcgﬁgegg %ﬁ?igﬂreaction
was carri edPBhtcbyei hétbati ng AfRe s iBstarae att e desieedlBohesner ati on
15 (500 uMuh8edRhS buf f ebokl ebinpatr-atoer tempenatHrerder1ight betgee the
tests began%?and.then initiated the reaction by adding the enzyne and

i ncubat i ng BFA871RY HHEIPRstE HPeUcErfed-out in 2 m anber glass vials. A
control 3 s carri®e cutgdryi nophasddi hg theneazynectad20iordrecke ewdl uate

t he possi blghégon&g&?g&ls hé/ roIE}{%' sa%fdt %453‘:’?5”6}&6;1&1 tor}le I‘M,jf r. A10
pl sanple is taken at eac esited tinme diri ng the reaction and then
frozen to ghehthrefheancdacrinopntTaeedi nol enic acid released is then

derivatized wi thranthryhdi azomethade 2 brown oil which is purified

by open column chreoematography using silica gel (@:
10 22%3.5 cm) and CHCls; as solvent.
The fellowing product was prepared according to
method B w;th pentylene glycol as the diocl.

Z-Hydroxypentvl (97,127)-octadeca-9,12~dienocate

15 (C23H4203) (2-hydroxypentyl linoleate)

(w3 i)

H3C_“C<2 /OH
(aj
H,C——CH HsC
W @\ N
Hz(? ':"-" o] H2C_CH2 _
(s} @
ity 0 CHz
H,C, {a H,C, (e}

P}

H HT
/Cz 0w by JF -
0

Hzo\i "i/QC——CQZ . F:I/ZC""“—CE;
HC=—=CH, HC=CH
m  m R
Purification conditions: CHClz/RcOEt: 98/2
Translucent olil
Rf (CHCli/AcOEt: 98/2)=0.54
20 NMR ('H, CDCl3;) & (ppm): 0.9 (m, 6H, CHs @, w) 1.3 (m,
16H, CHz (o, n, m 1, b, o 4, v)i 1.45 (m, 2H, CHz (y); 1.65
(m, 2H, CHy ()7 2 {(m, 4H, CH; (x, ¢}; 2.3 ({(t, 2H, CHs
@ )i 2.8 {m, 2H, CHy @y); 3.8 (m, 1H, CH (); 4.1-4.3
(m, 2H, CHz (5)): 5.4 (m, 4H, CH (, 4, 1, 3) - '
25 NMR (c, ©DCls) & (ppm): 14.2 (CH: (a w); 18.6 (CH,
)i 22.6 (CHz ()7 25 (CHs ()7 25.6 (CHy @,); 27.2



25 (ADAM which fornms a fluorescent conplex with the fatty acid. The
product fornmed is separated by HPLC and then quantified using a standard
range of conmercial linolenic acid der vatized under the .sane conditions.
As shown in figure 2, the conpounds of the 30 invention give rise to a
hydrol ysis reaction in the presence oft%. acnes, since the formation of
alinolenic acid is observed. Thus, hydrolysis of t he conpounds of the

i nvention by P. acnes rel eases both the diol and the PUFA. 35 Expr essi on
of the lipase is thus a necessary condition 20 to observe the cleavage of

conpounds of -fihe |nvgntb@n &ﬂ? thus, to;0pt akp, a tnera@egtlgHeffeg
S jec

addi tion, since acne |pase 1S essent|aIT resent |

with acne, a$- §hdﬁﬁ2|nMﬁvgé¥%€ﬁ (¢ conmpodhds 5C8ﬁ umé |ﬁ$eﬁt|6ﬁbshould
en?blbe ?n agdapt eger @snen§euﬁpf eacmcag[ 20N, deon (cht %19)/ 0f12t7h$8 (Ch

anti bacteria ac [ iols obtained a rolysis o he
conpounds ofo'{ he 1 vegﬁT {)(H& mgm ddiols are of t’hégloolzl%vm( genér al
formulas(11)74050HCE€D] ),y ) Wherein n i s an i nt eger between 0 and 15 and m
is 0, 1, 2 ) T car it h, el IQ ial strains
usi ng the d?%ﬂ??%%gnggﬁghmg%scrlbggﬁg) &a]'_ nlnuﬁllﬂhlbitory
concentrations(M Cs)are determ ned u3|ng a m cronmethod in |iquid nmedium

Successive 1/2 difalhpQnsy ofc&ﬂsoé%&oﬁrgges&a ?a 20 EH{et%@eH?ngm
(Trypcase Soy Broth) are carried out in f mcroplates 1n a final

vol ume of 0.1 m# ﬁ%%m%k@¥%0%r@CFﬁB@ﬁP§t§8 %P?hlﬁveﬁthpnoflﬁhérEQ@terlaI
suspengioonstéthf ated rat choughliy hxilly eblpak: tThe mMwatophakesianes

i ncubated in_optifmal growh conditions 25 and the MC.is read VIS al ly.
Table 1 bel 04 pPAYaRt 1 HE 198Ul PETEBRAPAEE WAW V&R Gt thol °CFe

col ums | abedeght BSE tlepresentstiheobacteri ostatic activity and t he col umms
| abel ed "BC' represent the bactericidal activity of the diols (1% 30

+ aneantr ot i o~ ~f 100 el 1) TFahl o1
Correspondogﬁé}ngifiru|L58ﬁb8hhan O—T o gL~ 'ahlﬁ'ﬁnbtion
3 Glycerin Humectant
0.1 Disodium EDTA* _ Sequestrant
0.38 Phenoxyethanol Preservative
1
Polyacrylate-13; Gellant and

Polyisobutene; Polvysorbate |[stabilizer
20; water (mixture sold
under the name Sepiplus®
400 by SEPPIC)

Z _ —
Glyceryl stearate; PEG-100 [Frulsifier

stearate (mixture scold
under the name Simulsol®

165 by SEPPIC)

1 Cetyl alcohol Consistency factor

5 Cyclopentasiloxane Emollient

3 Glyceryl tri-2- Emollient
ethylhexancate

2 Dicaprylyl carbonate EFmollient

t Dicl and PUFA ester Anti-acne agent
according to the invention

0.27 Chlorphenesin Preservative

2 Polymethyl methacrylate Mattifying powder

10.1 |Fragrance Fragrance




Bat 1, 3- But anedi ol 1 2-Pentanecti ol2-tctanediol 1 3 nattedi o.1 MS33CSSF
BCASSBCBS | SC 21 Staphyl ococcus aureus 20% >20% 20% 20% 0. 312% 0. 312%
0.312% 0. 312% St aphyl ococcus epiderm s 10% 20% 10% 10% 0. 312% 0. 312%

0.312% 0. 312% P. asses 10% 20 5 19

*EDTA: ethylenediaminetetraacetic acid

EXAMPLE 3: Results of biological tests
- 3.1. 3tudy of the action of P. acnes lipase on the

5 compeunds of the inventicn
First, it was shown by Western blot that the P.

acnes lipase 1s strongly induced in the inflammatory
lesions of subjects with acne compared to samples taken
from healthy subjects (see figure 1).

10 Second, the action of recombinant P. acnes lipase
on the compounds of the dinvention was studied as
described below.

The enzymatic reaction was carried out by
incubating the substrate at the desired concentration

15 (500 uM) in TRIS buffer (left at room temperature for
1 h before the tests began) and then initiated the
reaction by adding the enzyme and incubating at 37 °C.
The tests are carried out in 2 ml amber glass vials. A
contrel is carried out by not adding the enzyme in

20  order to evaluate the possible spontaneous hydrclysis
of the substrate in the buffer. A 10 pl sample is taken
at each desired time during the reaction and then
frozen to guench the reaction. The linclenic acid
released is then derivatized with anthryldiazomethane

25 (ADAM) which forms a fluorescent complex with the fatty
acid. The product formed is separated by HPLC and then
gquantified wusing a standard range of commercial
linolenic acid derivatized under the same conditions.

Az  shown 1in figure 2, the compounds of the

30 invention give rise to a hydrolysis reaction in the
presence of F. acnes, since the formation of o-
lineclenic acid is observed.

Thus, hydrolysis of the compounds of the invention
by P. acnes releases both the diol and the PUFA.

35 Expression of the lipase 1s thus a necessary condition



20% 0. 312% 0- 322% 0. 156% 0. 312% Pseudononas aer ugi nosa 10% 20% 5% 10%
0.312% 0. 312% 0. 625% 0. 625% Escheri bhi a col j
0. 156% 0. 156% 06625% Candi da al bi

10

15

20

25

30

cans 10% 10%
20

to observe the cleavage of compounds of the invention
and thus to obtain a therapeutic effect. In addition,
since the P. acnes lipase 1s essentially present in

subjects with acne, as shown in figure 1, the compounds
of the invention should enable an adapted response for
each person.

3.2. Study of the antibacterial activity of the
diols the

compounds of the invention

obtained after hydrolysis of

Said diols are of the following general formula
(IT):
OH

I -t

. A m OH (11},

wherein n is an integer between 0 and 15 and m is 0, 1,
2 or 3,
Tests out with eight microbial
strains using the dilution method described below.
(MICs)

medium.

were carried

Minimum inhibitory concentrations are .

micromethod in
the

determined wusing a liquid
1/2

culture medium

Successive dilutions of test products 1in

(Trypcase Scoy Broth) are carried out in

96-well microplates in a final volume of 0.1 ml. The
wells are inoculated with 0.01 ml of the bacterial
suspensions titrated at roughly 1x10’ CFU/ml. The

microplates are incubated in optimal growth conditions
and the MIC is read wvisually.

Table 1 below presents the results obtained with
“BS” represent the
wpE

represent the bactericidal activity of the diocls (1%

various dicls. The columns labeled

bacteriostatic activity and the columns labeled

cérresponds to a concentration of IO‘mg/ml).

10% 20% 5% 10% 20% 0. 156%

Table T
e 1 1.,3=Butanediol 12~Pearitanediol | 1,2<0ctanediol | 1,3-Nonanedigl
Bacteritm. - :
T BS | BC | BS E=E Bs | BC BS | BC




5% 5% 0. 156% 0. 312% 0. 156% 0. 156% Aspergi | | us ni cer 10% >20% 5% 20% 0. 156%
0.625% 0. 078% 0. 625% M furfur 10% 20% 5% 10% 0. 156% 0. 312% 0. 156% 0. 312%
The anti bacterial effect observed is consistent with the literature:
nanely, the activity is in relation to the length of the diol chain
(Frankenfeld 21

| Staphy logostus

208 >20% 208 20% 0.312% | 0.312% | 0.312% | 0.312%
aurens
staphploceccus | © o pe 20% 10% 10% 0.312% | 0.312% | 0.312% | 0.3123
epidermis
P. acnes 10% 20% 5% | 20% 0.312% 7| 0.322% | 0.156% 4 0.312%
Fseudomonas 10% 20% 5% 10% 0.312% | 6.312% | 0.625% | 0.625%
aeruginosa
iff?erlcnla 103 20% 5%-10% 20% 0.156% | 0.156% | 0.156% | 0.625%
Candida 108 10% 5% 5% 0.156% | 0.312% | 0.156% | 0.156%
albicans .
ASpergilius 10% >20% 5% 20% 0.156% | 0.625% | 0.078% | 0.625%
niger .
7. furfur 10% Z0% 55 10% 0.156% | 0.312% | 0.156% | 0.312%

The antibacterial effect observed 1s consistent
with the literature: namely, the activity is in
relation to the length of the diecl chain (Frankenfeld

5 JW, Mohan RR, Squibb RL. J Agric Food Chem. 1975; 23:
418-425). Thus, 1,3-nonanediol and 1,2-octanediol are
bacteriostatic and bactericidal (Gram-positive, Gram-—
negative, fungal) at concentrations ranging from
€.25 mg/ml to 0.78 mg/ml. It should be noted that the

10  nonane derivative appears to have the most marked
activity for the P. acnes strain with in particular a
bacteriostatic and bactericidal effect found at

1.56 mg/ml and 3.12 mg/ml, respectively.
3.3. Study of the kinetics of the antibacterial

15 activity of 1,2-octanediocl

The kinetics of the antibacterial activity of 1,2~
cctanediol were studied by evaluating the lethality of
~ the bacteria over time by counting residual colony-
forming units (CFUs) after contact of the test solution

20 with the bacterial suspension.
The Dbacterial strains used are: Staphylococcus
aureus ATCC6538 and Propionibacterium acnes ATCC69169.
The culture medium wused for Staphylococcus aureus
“ATCCE538 1s Trypcase Soy Agar whereas the culture
25 medium used for Propionibacterium acnes ATCC6919 is
Schaedler agar. Stock sclutions containing 1% and 0.5%

1,2-octanedicl are prepared extemporaneously in 1%



5 JW Mhan RR, Squibb RL. J Agric Food Chem 1975; 23: 418-425). Thus,
1, 3-nonanedi ol and 1, 2-octanedi ol are bacteriostatic and bacteri ci dal
(G ampositive, Gamnegative, fungal) at concentrations ranging from 6. 25
ng/mM to 0.78 nmg/m . It should be noted that the 10 nonane derivative
appears to have the nost marked activi4y for the P. aches strain with in
particul ar a bacteriostatic and bactericidal effect found at 1.56 ng/n
and 3.12 ng/m, respectively. 3.3. Study of the kinetics of
the anti bacterial 15activity of 1, 2-octanedi ol The kinetics of the
anti bacteri [RYY = nedi.o r i.ed val kng the
lethality o?b%ﬁggggéﬁér?g igéP @?ﬁz ggdcgaﬁﬁiﬁgapggﬁ uggyggliny-Eg?ning
units (CFUsY-af NeNagBneaéttépnthe test solution 20 with the bacteri al
suspension. The Ractgliak sbeai Bspusedrar eaxcSt aphykecogeus avreus ATCC6538
d

and Propi oni, bagtgiri um acres ATCC6919. The cul ture nedi um used for

St aphyl ococtBeCHUFEEE AFERsSES His MRypase! SBYSRYar i GheFéhs2tRe @l ture 25
medi um usedrboghPyopikonf bawd aii um acres ATCC6919 is Schaedl er agar. Stock
sol uti ons cont ai pi 1% and. 0. 5% 1, 2- oct anedi ol _are,_ prepare .

oxt orpor aneous! v hEioE 22D BT estba & 70 cf Sp° RS - andCE hefr Skist ed to
pH 7 with 0°1mAnNaGQH swilrut i 66. min and A6Voldme , ofr&s duaf eactestiack -
solution is.iLpo i.t.h .l bacterial - Si j 5
Foughl y 1 IB8 G Y e 2 R T b et s
tested: 5 nPnil1BripPaas80SaynBanlhesnfi AP FesivdaababacBeria are counted
by takimg a 1 mcahheugy neuteakizedohy 8ymbalinvpcasa1SayuBratii zaed 10%
Pol ysorbate 80, 10 Counfing is carried oug_b adding .1 m neutralized

i xt ure andm¥6EPr§/16”§%rig?uHiIatﬂéhs to 1Rt .cOrleSpoRdi ngtagar-s at es.
The agar plateseapentbagbated ala86€18C in aerobic atnosphere for S

aureus and anaergbic 15 at nbsphere for P._ acres (Gener aer, .

Bi onmeri eux) for “hour s angt%l%eesn tHhe Cﬁl%cu;qagcecggurﬁtedggac%ﬁe%z bBel ow
presents theeresutts adbtaipted.e Tabbe 2 S St aphykesocousd auress rodg cR
Pr0p'Oﬂkbacégﬁbgﬁkéfge%or P. acnes (Generbag anaer, Bicmerieux)

for 72 hours and then the CFUs are counted.

Table 2 below presents the results obtained.

Table 2
Staphylococcus aursus Propionibacterium acnes
Log R Log R
Concentration | pH 5min | 15 min | 30 min | 60 min | 5 min | 15 min | 30 min | 60 min
1% 7 >5.3 >5.3 >5_3 >5 .3 >5 55 >5 >5
0.5% 7 0.4 ag.1 0.2 0.5 0.2 0.7 1.8 3
Negative
control: 1%
Polysorbate €.5 [ 0 0 0.1 Q 0 0.2 0.3
20 excipient
20
- with R meaning “reductiocn”. It refers to the
ratic between the number of incculated bacteria and the
number of residual bacteria after contact of the test
solution with the bacterial suspension.
25 The bactericidal action of tThe octanediol was

examined on two bacterial species (P. acnes, S. aureus)
at the two following concentrations of 0.5% and 1%. At
physidlogical pH and a2t the lowest concentration
(0.5%), a decrease greater than 99.9% of the population
30 of P. acnes in particular is observed after one hour of

contact.



Log R Concentration pH5 man 15 min 30 mn 60 ma 5 mn 30 man 60

mn 1% 7 >5.3 >5.3 >5.3 >5.3 >5 >5 >5 >5 0.5% 7

o>
O

23

3.4, Study of the anti-inflammatory activity of
PUFAs obtained after  hydrolysis of the

compounds of the invention

The anti-inflammatory potential of the PUFAs was
5 tested on human keratinocytes (HaCaT) stimulated by
PMA/A23187. The results obtained are presented in
figures 3, 4A, 4B and 4C. -
The changes induced by these PUFAs are evaluated
on the production of eicosancids and an inflammatory
10 cytokine, interleukin 8, during an inflammatory process
triggered by PMA/A23187.
Study of IL-8 secretion (figure 3):

HaCaT cells are incubated on 96-well plates for

24 h 1n the ©presence of PUFAs, rinsed and then

15 stimulated Dby PMA/AZ23187. The supernatants are
recovered after 6 h of stimulation and IL-8 is
guantified using the OptEIA™ ELISA kit (BD Pharmingen).
Study of arachidonic acid {AA) metabolism (figures

T 4A, 4B, 4C): _
20 HaCaT keratinocytes were 1incubated in 24-well

plates in the presence of 1 pCi [’H]AA for 18 hours
under an atmesphere of 5% CO;. To test the capacity of
PUFAs toc modulate the inflammatory response of
keratinocvytes, [’H]-labeled HaCaT cells are pretreatad
25 with PUFAs for 24 hours, rinsed and then stimulated by
500 nM PMA and 1 pM A23187 for 5 hours. [’H]AA and
metabolites released by the HaCaT cells in the culture
medium are extracted by column chromatography. The
eluate 1s evaporated under N;. The dry residue is taken
30 up 1in methanol and deposited on thin-layer =silica
plates activated beforehand for 1 hour at 100¢ °C. The
develcoping solvent. is the organic phase of the mixture
ethyl acetate/water/iscoctane/acetic acid
(110:100:50:2C, wv/v). PHJAA and metabolites {6—keto-
35 prostaglandin ¥4, 9k-PGFiy; prostaglandin (PG) FaE2Dy;



0.50.20.7 1.8 Negative control: 1% Pol ysorbate 20 excipient 6.5 0 0 O
0.1 000.20.3 20 - with R neaning "reduction". It refers to the
rati o between the nunber of inocul ated bacteria and the nunber of residual
bacteria after contact of the test sobhlti on with the bacterial suspension.
25The bactericidal action of the octanéedi ol was exam ned on two bacteri al
species. (P. acres, S. aureus) at the two follow ng concentrations of 0.5%
and 1% At physiological pH and at the | owest concentration (0.5%, a

decrease greater than 99.9% of the population 30 of P. acres in particular

5, 035 e, o ob ot .8 vty oy o o
anti-inflanmatory_activity o obtai ned after hydrolysis of the
conpounds of“&He § HentY oh Bﬁ'ﬁ@%ﬁiﬁ‘%f?%ﬁ?ﬁ?%ry potential of the PUFAs
was 5 tested on tuen kefatd Nbcytiess (HaCaddt stinul af edebya PMAPARBA87. The

results ObH%%nggea&%l%%%%eQ&g%Jékgiéﬁﬁfﬁ §’(&ﬁb8§E5yKhé%ﬁT human

5  keratinocytes stimulated by PMA/A23187. An inhibitory

effect on the IL~-8 secretion of stimulated

keratinocytes is clearly shown for y-linclenic acid and
particularly for o-linolenic acid.

Similarly, pre-incubation of keratinocytes with a

10 PUFA such as «a-linolenic acid, stearidonic acid ox
linoleic acid significantly inhibits the release of
arachidonic acid and alsc the release of
cyclooxygenated and lipoxygenated metabolites of the
inflammatory cascade (figures 424, 4B and 4C).

15 Thus, all of the results obtained confirm the
anti~inflammatory activity of w-3 or w—6&
polyunsaturated fatty acids and in particular o-
linolenic acid.

The compounds according to the invention can thus

20 be used to treat acne. Since the etiological pattern of
seborrheic dermatitis has similarities with that of
acne, the compounds of the inventicon can potentially
also be used to ftreat seborrheic dermatitis. Indeed,
the microorganism at the origin of the inflammatory

25 response in the context of this pathology, Malassezia,
-secretes lipases (DeAngelis YM et al. J Invest
Dermatol. 2007; 127: 2138-46) on the scalp which can
also be used to release the twc active agents, the
alkanediol with antifungal properties and the PUFA such

30 as o-linclenic acid with anti-inflammatory properties.
Morecover, certain fatty acids such as lincleic acid are
activators of nuclear PPARx receptors, which exert a
marked sebum control effect (Downie MM et al. Br J
Dermatol. 2004; 151: 766-75). Thus, diol-~linoleic acid

35  conijugates can be used in particular to limit seborrhea



The changes induced by these PUFAs are evaluated on the production of

ei cosanoids and an inflammtory 10 cytokine, interleukin 8, during an

i nfl ammat ory process triggered by PMA/ A23187. Study of I1L-8 secretion
(figure 3): HaCaT cells are incug%ted on 96-well plates for 24 h in

t he presence of PUFAs, rinsed and then 15 stinulated by PMN A23187. The
supernatants are recovered after 6 h of stinmulation and IL-8 is quantified
usi ng the Opt EI ATM ELI SA kit (BD Pharm ngen). St udy of arachidonic
acid OWnetabolism (figures 4A, 4B, 40): 20HaCaT keratinocytes were

i ncubat ed i fn24yaveldupl atres dat itdes peesences ofadndCarlH AAbbernt8chour s
under an §;§Ds$here.of 5% 002. To test the capacity of PUFAs to nodul ate
the infl amBtbF§ +esponse of keratinocytes, [3H -Iabel ed HaCaT cells are
pretreated 25 with PUFAs for 24 hours, rinsed and then stinmulated by 500
nM PVA and 1 pM A23187 for 5 hours. [3H] AA and netabolites rel eased by the
HaCaT cells in the culture nedium are extracted by colum chromat ography.
The eluate is evaporated under N2. The dry residue is taken 30 up in

met hanol and deposited on thin-layer silica plates activated beforehand
for 1 hour at 100 C. The devel opi ng solvent is the organic phase of the

m xture ethyl acetate/water/isooctane/acetic acid (110:100:50: 20, v/v).
rid] AA and netabolites (6-keto- 35 prostaglandin FL, 6k-PGFlcx;

prostagl andin (PG FaE2D2; 24 thronboxane (TX) B2, |eukotrienes (LT) B4,
04, D4) are identified by a Berthold TLC scanner. Thus, figure 3
shows the activity of certain PUFAs on the release of interleukin 8 (I1L-8)
by HaCaT human 5 keratinocytes stinulated by PMA/ A23187. An inhibitory
effect on the IL-8 secretion of stinulated keratinocytes is clearly shown
for y-linolenic acid and particularly for a-linolenic acid. Simlarly,
pre-incubation of keratinocytes with a 10 PUPA such as a-linol enic acid,
stearidonic acid or linoleic acid significantly inhibits the rel ease of
arachidonic acid and al so the rel ease of cycl ooxygenated and |i poxygenat ed
nmetabolites of the inflanmmtory cascade (figures 4A, 43 and 40). 15Thus,
all of the results obtained confirmthe anti-inflammtory activity of w3
or w6 polyunsaturated fatty acids and in particular alinolenic acid. The
conpounds according to the invention can-thus 20 be used to treat acne.
Since the etiological pattern of seborrheic dermatitis has simlarities
with that of acne, the conpounds of the invention can potentially also be
used to treat seborrheic dermatitis. Indeed, the microorganismat the
origin of the inflammuatory -



25 response in the context of this pathol ogy, Mal assezia, secretes |ipases
(DeAngelis YMet a/. J Invest Dermatol. 2007; 127: 2138-46) on the scalp
whi ch can al so be used to release the two active agents, the al kanedi ol
wi th antifungal properties and the PURA such 30 as a-linolenic acid with
anti-inflammatory properties. Mreover,  certain fatty acids such as
linoleic acid are activators of nuclear PPARa receptors, which exert a
mar ked sebum control effect (Downie MMet al. Br J Dermatol. 2004; 151:
766-75). Thus, diol-linoleic acid 35 conjugates can be used in particular
to limt seborrhea 25 in various ingicakdons such as acne and seborrheic
dermatitis. 26 CLAIMS. 1. A conpound—of—the follow ng general fornula ( |
) : OH5 (I ) wherein: n is an integer between 1 and 15,

1. A compound cof the following general formula
(1) :
5 (I)
wherein:
- n 1s an integer between 1 and 15,
- mis 0, 1, 2 or 3, and
- R is the hydrocarbon chain of a polyunsaturated
10 fatty acid selected from omega-3 and omega-6
polyunsaturated fatty acids.
Z. The compound accerding to claim 1,
characterized in that n is between 1 and 10.
15

3. The compound according to either of claims 1

and 2, characterized in that n is 1, 2, 3, 4 or 5.

4, The compeund according to any of claims 1 to

20 3, characterized in that m is © or 1.

5. The compound according to any of claims 1 to
4, characterized in that the peclyunsaturated fatty acid

is selected from o-iinolenic acid, stearidonic acid,

25 eiceosatriencic acid, elcosatetraenoic acid,
eicesapentaenoic acid, docosapentaenoic acid,
docosahexaenoic acid, Tetracosapentaesncic acid,

tetracosahexaenoic acid, lincleic acid, vy-linclenic
o acid, eicosadiencic acid, dihomo-y—-linolenic acid,
30 arachidonic acid, docosatetraenoic acid,

docosapentaenocic acid, adrenic acid and calendic acid,



mis O, 1, 2 or 3, and R is the hydrocarbon chain of a

pol yunsaturated 10fatty acid sel ected from onega-3 and onega-6

pol yunsaturated fatty acids. 2. Theconpoundaccordi ngtoclaim, characterized
inthat nis between 1 and 10. 15 - 3. The conpound according to
either of claims 1 and 2, characterizéd in that n is 1, 2, 3, 4 or 5.

4. The conpound according to any of clains 1 to 20 3, characterized in
that mis 0 or 1. 5. The compound according to any of clains 1 to 4,
characterized in that the polyunsaturated fatty acid is selected from
a-linoleni c,agi fregbeghhJoniciachdii231enic acid, stearidonic acid

ei cosatri enoi caci d, ei cosat et raenoi caci d,
eicosapenta@ﬁo?éﬁ@#ﬁ}@o@@éﬁpentaenoicacid,
docosahexaenoi caci d, t etracosapent aenoi caci d, .tetracosahexaenoic acid,
linoleic acid,- y-linolenic acid, eibqgsadienoic aci.d,  diho -¥-Iinolenic
acid, 30 arachi dbni LACi GOGEGSAt BEFAEHAREaEP Ao HoEos Apertdenole Zei d.

adr eni ¢ Saci dhandctatkendidciactdat 27 andspieterdbliyont tihe d@ollipelieni ¢ aci d,
stearidonipmgﬁ%gugé Linoleic acid. - 6. The conpound according to
any of clains to %, 5 characterized in that it is selected fromthe

o) T = -

1

10 4

7. The compound of the feormula (I) according to

any of claims 1 te 6, for its use as a drug.

15
8. The compound according to claim 7,
characterized 1in that the drug is intended to treat
acne or seborrheic dermatitis.

20 9. A pharmaceutical or cosmetic composition
comprising at least one compound of the formula (I)
according to any of claims 1 to 6 in combination with
at least one pharmaceutiéally or cosmetically
acceptable excipient. .

25

10. The pharmaceutical or cosmetic composition

according to <claim 9, characterized 1in that said



20H 3 0 10404 50N 7. The conpound of the formula (1) according to any of
clainms 1 to 6, for its use as a drug. 15 8. Theconpoundaccor di ngtocl ai nv,
characterized in that the drug is intended to tteat acne or seborrheic
dermatitis. 209. A pharmaceutical or cqsnetic conposition conprising at

| east one conpound of the formula (1) “according to any of clains 1 to 6 in
conbination with at |east one pharnmaceutically or cosnetically acceptable
excipient. 25 28 conposition conprises0.01%to 10% by wei ght, preferably
0.1%to 1% by weight, of the said one or nore conpounds of the forrmula (I)

conpar ed 1 0cbRABLLOL 8bn el ghtPfsihe eprpasi tkan. Sgg 1%@1@#%3th0d for

the cosmetic treatnment of acne or seborrheic dermatitis conprising the
appl i cat i onPERIERBPEK] ¥ -df° ateodifetPE ¥EAEHSItiOh ABEordiith Beclodi m 9 or
10. 10 mo#d. cémpBthed ber tpeeparinngza (compound el the thermekai(l)
according to any,of _clainms 1 to.6,by coupling a polyunsaturated fatty acid
sel ect ed fr%ﬁ%%ﬁ%gaf3 gﬁdc8ﬂﬁaﬁ}§lPétty aci ds, whose carboxylic acid 15
functiorbis in free or activated form and a diol of the follow ng formula

(Ir): o o 11. A method for the cosmetic treatment of acne
or seborrheic dermatitis comprising the application on
the skin of a cosmetic composition according to claim 9

or 10.

10

12. A method for preparing a compound of the
formula (I) according to any of claims i to 6 by
coupling a polyunsaturated fatty acid selected from
omega-3 and omega-6 fatty acids, whose carboxylic acid
15 function is in free or activated form, and a diol of

the following formula (II):

(II),
wherein n is an integer between 1 and 15, preferably
between 1 and 10, and m is G, 1, 2 or 3, preferably 0
20 or 1.

13. The method according to claim 1z,
characterized in that the coupling reaction is carried
out from the polyunsaturated fatty acid, whose

25 carboxylic acid function is in free form, in the
presence of a coupling agent selected from the group
consisting of diisopropylcarbodiimide,
dicyclohexylcarbodiimide, 1-({3-dimethylaminopropyl)-3-
ethylcarbodiimide hydrochloride, carbonyldiimidazole,

30 2—Hfbenzotriazole—l—yl)—l,1,3,3*tetramethyluronium

-hexafluorophosphate, 2-(lH-benzotriazole-1-yl)-1,1,3,3—
tetramethyluronium tetrafluo:oborate or O-(7-

azobenzotriazol-1-yl)-1,1,3,3-tetramethyluronium



(rn, wherein n is an integer between 1 and 15, preferably between 1

and 10, and mis 0, 1, 2 or 3, preferably 0 20or 1. 13.

Themet hodaccor di ngt ocl ai mL2, characterized in that the coupling reaction
is carried out fromthe polyunsaturata fatty acid, whose 25 carboxylic

acid function is in free form in the“presence of a coupling agent

sel ected fromthe group consisting of diisopropylcarbodiim de,

di cycl ohexyl car bodi i m de, 1-(3-di nmethyl am nopropyl)-3- ethyl carbodiim de
hydrochl ori de, carbonyl diim dazole, 30

2- H benzot rhazQFendr¥dhodphade3- t ebpamehRyhyr onuabhexaf | ugrephoSphat e,
2- (1H benzotri azol e- 1-

1).-1,1,3, 3- o
t et r amet hyl Trohi ﬁﬂ?eﬁf’é‘ﬂl&@rrabo?%]t%%%@(ﬂom the group consisting
azobenzot ri azolN-dnyddedydySshiidamretmt woniywen 2% riazole, 3,4- V
hexaf | uor oph ate,optional |y conbingd.wtha coupli auxiliary sel ected
fromthe gr%§%9§6%s?s ¥%6°%¥.§+H§8r%x§s8chHFﬁ$ égzﬁﬁgyd#okyggﬁ%gtriazole,
3, 4- di Bydro=3zhpdnoxyrdaprocl, 2, Jibenzoy tamzodeyrildhyer oxypr 5 N-

7-azabenzotyi,azg9l edi pELhY).ami popyri di neor N- hydroxysul f osucci ni mi de
14. The neth%d acggrding to g}tﬁer of clainms 12 and 13, characterized in

that the coupling agent is 1- o
10( 3- di met hyl am nopr opyd ) m3tabhRylcarpediidi €6 either of claims 12

hydr ochl ori deandt hecoupl i ngauxi |l i aryi s di net hyl am nopyridi ne. .
Theret hodactt dl At GOPAPRES T8 REY At | S0 Pkt Wt { RECEbuAPi g
reacti am i s{gadihethpuimf noprthel pekyankagfiveabedifiattly aci d, whose

carboxylic j i is_activ in the.f.ormof_an acid chloride, in
particular]%ﬁh?%%H%§%%§%ce Sﬁuiyrﬁﬁi%e aﬁﬁnﬁﬁﬁg¥%ylaﬁg%%%§$€%ine%s
dimethylaminopyridine.

i5. The method according to claim 12,

15 characterized in that the coupling reaction is carried
cut from the polyvunsaturated fatty acid, whose
carboxylic acid functicn is activated in the form of an
acid chloride, in particular in the ©presence of

pyridine and dimethylaminopyridine.



